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r1e pa3iudHble 3aMECTHTENIM ONpeeSeHbl B JaHHOM JokymeHTe. COelUHEHHsS MOTYT MOJYIHPOBATH
cBoiictBo win 3¢dexkr Akt3 in vitro miam in vivo, a TakKe MOTYT HPUMEHSTHCSA IO OTIEIBHOCTU
WIM B KOMOMHAIIMU C JPYTMMH CPEJCTBAMHU ISl MPOGIIAKTUKY WM JICUCHHs Pa3IUYHbIX COCTOSHUM.
OmnmcaHbl crOCOOBI CHHTE3a COeAMHEHMH. Takke onmrcaHbl (papMarieBTUIeCKHEe KOMITO3UIINN U CTIOCOOBI
NPUMEHEHUS] STHX COCJMHEHUH WM KOMIIO3MIUHA 10 OTAENBbHOCTH WM B KOMOWHALMH C APYTHMH
Cpe/ICTBaMH WJIK KOMIO3UIMSAMHE ISl TPOPHUIAKTUKH WK JICUCHUSI PA3ITHYHBIX COCTOSTHHM.
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MOAYJATOPBI AKT3

HEPEKPECTHASA CCBLJIKA HA POACTBEHHBIE 3AABKH

[0001] Hacrosimas 3asiBka ucnpaimBaeT NpeuMyIlecTBO U MPUOPUTET MPEABAPUTENILHON
3asBku Ha mateHT CIIA Ne 63/021,987, nogannoii 8 mas 2020 rona, U npeaBapuUTeIbHON
3asiBku Ha mateHT CIIIA Ne 63/121,001, nonanHo# 3 nekabps 2020 rona, conepkaHue

KOTOPBIX MOJIHOCTBHO BKJIFOYUEHO B HaCTOﬂH_II/Iﬁ AOKYMEHT ITOCPEACTBOM CCBIJIKH.

BKUIIOYUEHHUE NOCPEJACTBOM CCBLJIKH

[0002] JIroOoli maTeHT, maTeHTHas My OJIMKAIHs, JKypHAJIbHAS MyOJIUKAIHSI HITH IPYTOu
JOKYMEHT, IUTUPYEMBbIE B JAHHOM JIOKYMEHTE, OJHOCTBIO BKJIFOUEHBI B JAHHBINA JOKYMEHT

MOCPEACTBOM CCBIJIKH.

OBJACTh TEXHUKH, K KOTOPOI OTHOCHUTCSI U30BPETEHHUE

[0003] JarHoe n300peTeHne B eJIOM OTHOCUTCS K MoxayJisitopaM Akt3 u ciocobam

JeYeHHs U NPOPHUIAKTHKH 3a00JI€BAaHUH IyTEM MOIYJISALIUH repenadn curHanos Akt3.

YPOBEHDb TEXHUKH

[0004] XpoHuueckue 00Je3HH U 3a00J1eBaHuUs TPEACTABIISIOT COOON MPOIOJIKUTENbHBIE
COCTOSIHHS1, KOTOpbIe TPEOYIOT OCTOSIHHOTO MEIUIIMHCKOTO HAOJIFOACHHS U, KaK MPaBHIIO,
OTPULIATENBHO BIMSIOT HA KAYECTBO JKU3HU MALMEeHTa. XPOHUUECKHe 3a00IeBaHUS SIBIISTFOTCS
OCHOBHOM npuunHoi nHBanuaHocTu u cMeptu B CIIIA. K pacnpocTpaHeHHbIM XpOHUYECKUM
3a00JIeBaHUSIM OTHOCATCSI, 0€3 OrpaHUYeHHsI STUM, OOJIE3HH CepaLa, PakK,
HelpoaereHepaTHBHbIE 3a00eBaHMs, TUA0ET, OXKUPEHHE, PACCTPONCTBA MULIEBOTO
nosezeHus u apTpur. I1o onenkam npumepHo 6 u3 10 B3pocnsix B CIIA umeroT
XpoHHUeckoe 3aboneBanue, a 4 u3 10 uMeroT 1Ba min OoJiee XpOHMUYECKUX 3a00IeBaHUN.
XpoHuueckue 3a00eBaHMsI TAKXKE SBISTFOTCSI OCHOBHOM NMPUYHMHOM €KETOIHBIX PACXOA0B Ha
3npaBooxpanenue B CIIIA B pazmepe 3,3 TpuutnoHa 1osuiapoB (M. «O XpOHUYECKUX
3a0oneBanmsIx», HamoHa pHBIN LHEHTP MO MPEAOTBPALIEHHIO XPOHUYECKUX 3a00IeBaHIN 1
YKpPETUIeHUs 310PpOBbs, LIGHTPBI M0 KOHTPOITO U podUIakTHKe 3a00eBaHMiA; OOHOBIIEHO 23
okTsi0pst 2019 1.).9TH cTaTUCTHYECKHE TaHHBIC TOTYEPKUBAIOT HEOOXOMMOCTh HOBBIX U
YIJIYYLIEHHBIX METOIOB JICUEHHSI U POPHIAKTHUECKHUX BMEIIATENbCTB JIJIs1 TAKHUX

3a00JIeBaHMi, KaK, HAPUMEP, PakK, BOCMAIUTEIbHOE 3a00eBaHne, HelipoereHepaTHBHOE



3a0oneBaHue, MaTOreHHas HHPEKIHs, UMMYHOAE(PHUIIUTHOE COCTOSIHUE, PACCTPONCTBO
Ha0opa Beca, pacCTPONCTBO MOTEPU Beca, ANCOANaHC TOPMOHOB, TYOEpO3HBIH CKIIEPO3,

IMUTMEHTHBIN PETUHUT U 3aCTOMHAs CepAevYHasi HEIOCTaTOYHOCTb.

[0005] HetfiponereneparusHbie 3a001€BaHUs MPEACTABIISAIOT COOON U3HYPSIFOIINE
COCTOSIHMSI, KOTOPbIE XapaKTePU3YIOTCsI MPOTrpeCcCUPYIOLIeH ereHepannei u rudenbo
HEPBHBIX KJIETOK, TAK)Ke Ha3bIBAEMbIX HelipoHaMu. HelpoHbI ABISAIOTCSA CTPOUTENBHBIMU
OJIoOKaMH HEPBHOM CUCTEMBI U OOBIYHO HE BOCCTAHABIIMBAKOTCS MOCIIE TOBPEKACHUS HITH
cmeptr. [Torepst nnu nuchyHKIMS HEHPOHOB Y MALIMEHTOB C HEWPOAETeHEPATUBHBIM
3a00JieBAaHHEM MOXKET TIOBJIUSITh HA IBWKEHHS TeJla M (PYHKIHIO MO3Ta.
HetfiponereneparusHbie 3a001€BaHUS BKIIOYAIOT, 0€3 OrpaHUYeHUs STUM, O0JIe3Hb
AnbureiiMepa, 60K0BOH aMHOTPOYUIECKHI CKIIepo3, Oone3Hb I eHTHHITOHA, 0OJIe3Hb
ITapkUHCOHA, PaCCESTHHBIN CKIIEPO3, MPUOHHYIO O0JIe3Hb, 3a00/IeBaHHE ABUTATEIbHBIX
HEMPOHOB, CIUHAIBHO-IIEPEOSIUISIPHYIO ATAKCHIO M CITHHAJIBHYIO MBILIEYHYIO aTPOdHIO.
CuMITOMBI 3aNyIIEHHBIX HEHPOAETEHEPATUBHBIX 3a001€BaHUI MOTYT OBITH
paspyLIMTEIbHBIMU, IPU 3TOM MALMEHTHI TEPAIOT NAMATh, KOHTPOJIb HaJl ABUKEHUSIMH U
anyHOCTh. CyIIECTBYIOLINE METOIBI JIEUEHUS] HEHPOAereHepaTUBHbIX 3a00IeBaHUI MOTYT
00JIErYuTh CUMIITOMBI, HO, KaK MPaBUJIO, HE MOTYT MPEJOTBPATUTD WJIH BBUICYHUTD
3a0oneBanue. Takue CyIecTBYIOLUNE METObI JIEUeHNUsT OOBIMHO 00aat0T HEraTUBHBIMU
no0o4YHbIMH 3¢ (eKkTamMu, KOTOPbIE MPUBOIAT K JalbHEHIIEMY YXYAILIEHHIO KaueCTBa KU3HH

NanueHTOB.

[0006] Cepbe3HbIM OCJIOKHEHHEM XPOHUYECKUX 3a00JIEBAHHIA, TAKMX KaK
HelpoaereHepaTUBHbIE 3a00JIEBaHMS U PaK, SIBJISIETCS] KAXEKCHUS FJTH CHHAPOM HUCTOIIEHUSI.
Kaxekcus onpeznensiercsi Kak morepst Macchl Tejia Gojiee uem Ha 5% OT Maccel Tena 3a 12
MECSILIEB WJIM MEHbLIE MMPH HAJTMYHH XPOHUYECKOTo 3a0oneBanus. Jlpyrue CMMITOMBI
KaXeKCHH BKIIFOYAIOT MBIIIEYHYIO aTPOPHUI0, YTOMIISIEMOCTb, CJIa00CTh U YACTO MOTEPIO
annerura. [loteps Beca, cBsA3aHHasl C KaxeKCHel, IPOUCXOIUT 3a CUET MOTEPHU HE TOJBKO
JKUPa, HO U MBILIEYHOIN Macchl. ITalineHThl ¢ KaxeKcueil 4acTo TEPSIIOT B BECE, AaKe €ClU
NPOOJDKAIOT MPUAEPKUBATHCS 0OBIYHON nueThl. Kak 1 npu HelpoaereHepaTHBHbIX
3a00NeBaHMAX, B HACTOSIIEE BPEMs HE CYLIeCTBYET 3(P(PEKTUBHBIX METOAOB JICUCHUS
KaXeKCHH, YTO CIIOCOOCTBYET OOJIBIIOMY KOJMUECTBY CMEPTEH, CBSI3AHHBIX C X POHHUECKUMHU

3a00JIEBAHUSMUA.



[0007] Takxum o0Opa3om, CylIecTBYeT HEYIOBIETBOPEHHAsI MTOTPEOHOCTD B HoJiee
B(I)q)eKTI/IBHbIX U NEPECHOCUMBIX METOAAX JICUCHUA U HpO(I)I/IJ'IaKTI/ILIeCKI/IX BMEIIATECIbCTBAX

IUIS 3TUX U APYTHX 3a00J1€BaHUI U OCTIOKHEHUH, CBA3aHHBIX C 3a00JI€BAaHUSAMU.

PACKPBITHE CYIIHOCTH U3OBPETEHUA

[0008] B konTtekcre aToro nokymenta Akt3 npencrasnsier coboit RAC-ramma-

CepUH/TPEOHUH-TIPOTEUHKHHA3Y, MPEICTABISIOMIYIO COOOH (PepMEHT, KOTOPBIH y YeJIOBeKa

konupyercs reHoM Akt3.B oHOM acriekTe OMUCAHO COeUHEHHE, UMEIOIIee CTPYKTYPY C
Y2
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®opmyoii Ia, Ib unu Ie( Formula Ta Re Formula Ib Rs

R4
Formula Ie ), WM €T0 COJIb, TJIe PA3JIMYHBIE 3AMECTHTEIIH ONPE/IeNIeHb] B

JaHHOM JOKyMeHTe. B HEKOTOpPBIX BapuaHTax OCYIIECTBICHHUS COETUHEHNE MOKET
MOZyJIUPOBaTh CBOMCTBO WiH 3pdexT Akt3 in vitro wiu in vivo, WK TaKKe MOXKET
NPUMEHSIThCS OTAENBHO WM B KOMOMHALIMY C APYTUMH CPEACTBAMU JJIsl PO UIAKTHKHI UITH
JIEUEHUs Pa3IUYHBIX COCTOSTHUN. B npyrux BapraHTax OCYIIECTBJICHUS MTPENYCMOTPEHbI
crocoObl CHHTE3a COeNMHEHUN. B 1pyrom acmnekre B JaHHOM JOKYMEHTE TaK)Ke OMHCAHbI
(apmaleBTHYECKHUE KOMITO3UINH, BKIIFOUAONINE COEAMHEHHE, U CTIOCOObI MPUMEHEHUS STHUX
KOMITO3UIIHH, 1O OTAEIbHOCTH WJIM B KOMOHHALIMK C APYTUMH CPEACTBAMU U

KOMITO3HULIMAMMU, IJIA HpO(I)I/IJ'IaKTI/IKI/I WJIK JICUCHUA pa3JIMIHbIX COCTOSTHHH.

[0009] B oxgHoM acniekTe onucano coenunenue ¢ @opmyoii la, Ib wnu Ic,
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,X5 X ~

X7 %y 9 X4

i oy Ry—L |

<::> )(6~)</ A$)(3 )(8\)<;)(3 nif ';)(3
TPEICTaBIAET COOOM 1 X 7 2 umm X2 7,

KaKIbI a51eMeHT X, X, X3, Xu, Xs, X, X7, X3, 1 X9 HE3aBUCUMO MPEACTABJIISET
coboii CR; wm N;

R BBIOpaH u3 rpymsbl, cocrosuieii u3 H, D, ranorena, (C,-Ce)ankuna, (C-
Ce)ranorenankuna, (C,-Ce)ankenuna, (C,-Co)ranorenankenuna, (C,-Ce)ankunmna, (C,-
Ce)ranorenankunmna, (Cs-C;)uukmnoankuna, (C4-Cyo)ounmknoankuna, (Cs-
C,)rerepounkioankuia, ranoreanposanHoro (Cs;-C-)rereponuknoankuna, (Cy-
C1o)rerepoburmknoankuna, (C4-Co)reTepocnupoankuna, apuia, rerepoapuia, —OR,, —SR,,

~N(Ry)2, ~COR,, ~CO3R,, CON(Ry)s, —CN, -NC, NO, N3, ~SO;3R,, ~SO:N(R,);,

| i N '?a
R.N=S=0 R,N=S=0 N=8=0 < R
R N(R ' A
—-N(R,)SO2R,, a ( 3)2, Ra | NRk: 4 4aCTHUYHO HACBILIEHHOTO

OMILIMKITMYECKOTO TreTepoapuiia, OMIHOHAIBHO 3aMeleHHOro oquuM win 6osee (C-
Ce)ankunamu, rajorearpoBaHHoro (Ci-Ce)amkuna, —SO,R,, i —SO,N(Ry)2;

npuueM kaxabii u3 (Cs-C;)uuknoankuna, (C4-Cio)onmmknoankuia, (Cs-
C,)rerepounkmnoankuia, (C4-Cig)rerepodunmknoankuna, (C4-Cio)rerepocnupoankiia, apuia
u rerepoapuiia R onunonansHo 3amenien onaum unu oonee (Ci-Ce)ankunamu,
ranoreHupoBaHHBIMU(C -Ce)ankmnamu, rajgoreHamu, —OR,, —CN mmm —N(Ry)s;

n - nenoe 4ncio ot 0 10 4, ecau No3BOJISET BAJIEHTHOCTD,

Q mpencrasinsier coboit C(R,),, O, NR,, N(C=0)R, nmu NSO;R,;

kaxbiid u3 Y1, Yz, Y3, Y4 u Ys He3aBucumo nipenctasisier codoit N mmu CR,, ecnu
MIO3BOJISIET BAJIEHTHOCT;

R, BBIOpaH u3 rpymsbl, cocroseii u3 H, ranorena, D, (C,-Ce)ankuna, (C,-
Ce)ranorenankuna, (C,-Ceg)ankenuna, (C,-Cq)ranorenankenmna, (C,-Cq)ankunmna, (C,-
Ce)ranorenankunmna, (Cs-C;)uuknoankuna, (Cs-Cyo)ounmknoankmna, (Cs-
Cy)rerepoumkioankuia, rajoreanposanHoro (Cs;-Cr)rereponukioankmna, (Cs-
Co)rerepodunmknoankuna, (C4-Co)reTepocnupoankuia, apuia, rerepoapuia, —OR,, —SR,,

~N(R,)2, ~COR,, -CO,R,, CON(R,),, -CN, -NC, NO,, N3, ~SO,R,, ~SO,N(R,),

| | ,r‘{ I a
| N=8=0
~N(R,)SO3R,, Re N(Ra)2 Ra y Ao



—E-G— mpencrasinsier codoii —(C=0)NR,—, -NR(C=0)—, -N(R)(C=0O)N(Ry)-,
~O(C=0)N(Ry)-,

“N(R)(C=0)O—, ~SO,NR . ~NR, SO, urm : re:

KaXblii 3ieMeHT u3 Ry HezaBucumo npeacrasisier coboii H, (C;-
Ce)ankun, (C3-C7)UUKIOATKUI, apUIT WM FETePOapUI, MU B KOTOPOM Ry 1
Y3, Ry u Yu, Ry Z) unu Ry 1 Z4, BMecTe 00pa3yroT OMIIHOHATIBHO
3aMEILECHHBIN 5-6-4JICHHBIN IreTePOLIUKI,

Wi, Wy, W3, Wy, 1 W5 Kakabiii HE3aBUCUMO MPEACTABIISIOT COOOM
CRg, N unmu NRg, eciiu 103BOJISIET BAJIEHTHOCTD;

KaKIbIN 3JIeMeHT R¢ HE3aBUCHUMO BBIOpAH U3 TPYIIIbI, COCTOSIIEH 13
H, ranorena, (C,-Cg)ankuna u (C,-Cg)rasoreHankmna,

kaxabid snement T HesaBucumo npexactasisieT codoit O, N, NR,, N(C=0)R,,
NC(Rp)20P(=0)(ORy),, mm NSO;R;, eciiu mo3BoJIsIeT BaJICHTHOCTD;,

kaxxabiid sement U HezaBucuMo nipeacrasisietr cotoit O, N, NR,, N(C=0)R,,
NC(Rp),0P(=0)(ORy),, mmn NSO;R,, eciii mo3BOJIsIET BAJICHTHOCTD;,

Kaxabid a5eMeHT Ry, HesaBucumo npencrasisier codoit H wu (C,-Cg)anku,

Z1, 72>, 73, Z4 1 Zskax bl He3aBUCUMO npeactasiisier coboit N wiu CR3, ecn
MIO3BOJISIET BAJIEHTHOCTb;

R3 BbIOpan u3 rpynmsl, cocrosieii u3 H, D, ranorena, D, (C,-Cg)ankuna, (C-
Ce)ranorenankuna, (C,-Ceq)ankenuna, (C,-Cg)ranorenankenuna, (C,-Ceq)ankunmna, (C,-
Ce)ranorenankunmna, (Cs-C;)uukmoankuna, (Cs-Cyo)ounmknoankuna, (Cs-
Cy)rerepounkioankuia, rajorennposanHoro (Cs;-Cy)rerepouukioankuna, (Cy-
Co)rerepodburmknoankuna, (C4-Co)reTepocnupoankuna, apuia, rerepoapuia, —OR,, —SR,,

~N(R,)2, -COR,, -CO,R,, CON(R,),, -CN, -NC, NO,, N3, ~SO,R,, ~SO,N(R,),

| T s Ra
RaN=§=O RaN=§=O N=S=0 < T
| N=8=0
NR)SOR,, Ra | NRa2  Ra e

V orcytcrByet, C(R,)2, NR,, N(C=0)R,, NSO,;R, nnu O,

R, BBIOpan u3 rpymsl, cocroseit u3 (C,-Cq)ankuna, (C;-Cr)unknoankmna, (Cy-
C1o)ounmknoankuna, (Cs-C7)rereporuknoankuia, (C4-Cio)rerepodunmknoankmia, (Ca-
C1o)reTepocnupoakuia, apuia U rerepoapuia, KakIablil U3 KOTOPBIX ONMLUMOHAIBHO 3aMelleH

onHuM uiu 6onee Rs;



WK, Kak aimbTepHatuBa, V u Ry BMecTe 00pasyrot (C3-C7)reTeponukioankui Hiu
(C4-Cyp)rerepocmpoalIku;

Kbl 25ieMeHT Rs He3aBucHMO BbIOpaH U3 rpymibl, cocrosmei u3 H, D, ranorena,
(C1-Co)ankuna, (C,-Cg)ranorenankuna, (C,-Ce)ankenuna, (C,-Co)ranorenankenuna, (C,-
Ce)ankunmna, (C,-Ce)ranorenankunuia, (Cs3-C;)umknoankuna, (Cy4-Cio)onuuknoankuna, (Cs-
C»)rerepouukioankunia, raioreanpoBanHoro (Cs;-Cy)rereporuknoankuna, (Cy-
Cyo)rerepodurmknoankuna, (Cy4-Co)rerepocnupoankunia, apuia, rerepoapuia, —OR,, —SR,,

“N(Ry)2, ~COR,, -CO,R,, CON(R,),, -CN, -NC, NO», N3, ~SO,R,, ~SO;N(R,),

| | < Ra
R,N=S=0 R,N=S=0 N=%=0 < R
| | | N=§=0
_N(Ra)SOZRaa N(Ra)COR37 Ra > N(Ra)2 > Ra > 144 N(Re);; 144

KaxkabId s5eMeHT R, HezaBucumo npexacrasisier codoit H, (C1-Ce)ankun, (C,-
Ce)ankenun, (C3-C7)UUKIOANKIII, apyJT MU reTepoapui, win asa R, B3sTeie oOpasyroT 4-6-

YJIEHHOE KOJIBIIO, OMIIMOHAIBHO 3aMereHHoe ranoreHoM miH (C;-Ce)ankumom.

[0010] B nr060M U3 BapHaHTOB OCYIIECTBIICHUS], PACKPBITBIX B 3TOM JOKYMEHTE, KasKIbIH
u3 Q, T u U nezaBucumo npencrasisier coboit O, NH, NCH;, N(C=0)H, N(C=0)CHj,
N(C:O)CH2CH3, NSOzCH3 NN NSOzCHzCH3.

[0011] B nmr060M U3 BapHaHTOB OCYINECTBIIEHUS, PACKPBITHIX B 3TOM JOKyMeHTe, X, Xa,
X5, Xy, Xs, Xo, X7, X8, Xo, Y1, Y2, Y3, Y4, Ys, Z1, Z3, Z3, Z4, u Zs XaXKblii HE3ABUCUMO

npencrasisier codoit CH nmu N.

[0012] B m00oM 13 BapHaHTOB OCYIIECTBIIEHUS, PACKPBITHIX B 3TOM JTIOKYMEHTE, @

wans

_r X,
n(R1) (;f:)'(s

TIpeACTaBIseT COOOit X2

[0013] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

a 8
Q” Ry
B n(R1)—
e Ry
X373 R4

CTPYKTYPHBIH (pparMeHT UMeEET CTPYKTYPY ,



b
% i ?
Q” xR SN Q
A R1 RO | N R R
R L Ri w®ROT L\
N R1 R1 N”
o
5
B
n(R1)_ ! NS
N N
@ R L
R1 1503051 N R1.

[0014] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, OMMUCAHHBIX B 3TOM JIOKYMEHTE, N

npeacrasisieT coboi 0, 1 wm 2.

[0015] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS, OMMMCAHHBIX B 3TOM JOKYMEHTE,

Q}LL Q}‘L

X R4 S
A3 X; 3

CTPYKTYPHBIN (pparMeHT X2~ umeer cTpykTypy :

[0016] B mo0oM 13 BapuaHTOB OCYIIECTBJICHUS, PACKPBITHIX B ’TOM JJOKYMEHTE,

Q}‘L ,

Q

R
- X3

CTPYKTYpHbI (parMeHT X2 7 umeer cTpykTypy ,

S Y
- Q Q/ﬁ’v_ Q/Ll’z - Q Q:’l

! | X Ry 2 Ry <N ! | N R4 SN
P | | N |
N _N = N* N TH

Q}1

R SN
IN/)‘

[0017] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE, @

v

Xs

7L
y/ ,’X
X6‘X1 X2 3

NpeACTaBIsIeT COOOH



[0018] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B ’TOM JJOKYMEHTE,

Xs o™
e C@
Xgoy? N2 X n(R1)
CTPYKTYPHBIH ()parMeHT R HUMeEET CTPYKTYPY Z ,
Q” Q}‘ Q
— N/ n(R1) AN (R (R1) ( 1)n
Q/"%_ Q/ﬁzg_ Q/ Q/
n(R1
(R)I\ (R)I\ AN (R)d\ (R)\rj ﬁ\\ AN
i) n\R) . nif4 n\Rq)
KN/ ’ = N,N’ ) N~ N7 )
Q}“ Q;‘a Q}l‘
n(R1)
ANV NV
i XN S AN i
n(R1) (N/ N ,,(R1)—I/ _N n(RQ{jé 3@\1 n(R1) (Nn
o, Y
Q Q n(Ro
RC ] ) R T r —(Ron
o ot Q}L
N
R N | T (Ra)n
n\RY4 KN/ n(Ry)T A _N i N\N/ P 1 |

[0019] B nmo0oM U3 BapuaHTOB OCYIIECTBJIEHUS, ONUCAHHBIX B 3TOM JIOKYMEHTE, N

npexacrasisiet coboi 0, 1w 2.

[0020] B mo0oM U3 BapuaHTOB OCYIIECTBIIEHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

Q/LL‘L Q/‘?’y_

¢
2 -,
Xe-X3 X3 %s NZ

UMEET CTPYKTYPY ,

3,750 25 okl

CTPYKTYPHBIN (pparMeHT



Q}L
NS '/N/ Nl\\N\\N\\E:{ﬁ/R1
I I
= ~ R1’ R ’ R = = ’ = . ’ = N/ ’ N/
cz/i‘L
/‘25_ N Q/‘L‘L R1 Q/Iz’z_ Q/I?lp_ Q/%‘L
"Ry, R Ry NT NN N QO
Q/'HL /‘ls_ /‘?77_ /‘li /‘1’1
R Q Q
1 X R1 A R1 NN R1 | N\ R1 | X
N ZN Z y N~
A A o A A
R4 | AN Ry R R4 N R4 | N\ RN R4 | AN
N/ > N”N > N/) > # N/ > N Z N/ >
] o Y Y o o
T "oy 'y " rer m
Z a /'ll ~=N N A~ 2N N/ 2N
S Y S o S
R
Ry SN R4 N\ SN R4 XN ! | XY SN R1\rN\
| | AN 2
= NG N _AZ N N~
o o
= N. =
N WIN N

[0021] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

Koy Ny X3 Z 2
CTPYKTYPHBIN (pparMeHT X1 X2 pmeer CTPYKTYPY N" Ri N
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Q}L‘
R, Q N Q™ o o™ o
N/, R4 ’ N7 , N™ "Ry N" , /N’
CC Iij Yjé m m
P4

Q}“

AN

bz

N

[0022] B mo0om U3 BapuaHTOB OCYIIECTBJICHUS, PACKPBITHIX B 5TOM JJOKYMEHTE,

Q/Izﬁ_ Q/'T?-;_

X
s -
Xe-x7 x5 X N”

CTPYKTYpPHBIH parMeHT UMEET CTPYKTYPY

7
N~ R

[0023] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE, @

1 .

NpeACTaBIsieT COOOH
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[0024] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B ’TOM JJOKYMEHTE,

S, Y
Q}LL Q Q

2 2

/’LL }LL
KY“ ff‘ F“ff“ F“fi f) ft h
Q/‘z‘L Q/LS‘L Q/H’z Q)??‘ Q/‘?,l Q/'??Z Q/LQL Q/‘z‘e_
X R4 R1\f\ /ﬁ\ ﬁN ﬁN R1\ﬁ§N N é
| | | N
fN?Nr , |N"N’R1 N”N,ln/), N/)\R1, |N/)’R1 N/),l/N
S
Y @
An

L

Ri W

)I(lg X4 X X
Xa\ 7 X3 | 7 | ~
CprKTyprIﬁ (bpameHT X2 umeer crpykrypy N N" R,

>

[0025] B mo0oM 13 BapuaHTOB OCYLIECTBIICHUS, PACKPBITBIX B 3TOM TOKYMEHTE,

Q,g Q;g Q}LL

h )|(4 |\ |\ X
P

umeer cTpykrypy N | , R1

Q}"

[0026] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JOKYMeHTe, Q

npexacrasisieT codoit O.

[0027] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JOKYMeHTe, Q

npencrasisier codoit NR,, N(C=0)R, umu NSO;R,.

[0028] B nr060M U3 BapHaHTOB OCYINECTBIICHUS], PACKPBITHIX B 3TOM JOKYMEHTE, KaKIbIH
sanemeHT R npencrasisier codoit HezaBucumo H, D, ranoren, OR,, N(R,),, (C1-Ce)ankm,

(C1-Ce)ankunun, (Cs-C7)rereporuknoanku, (C4-Cio)reTepocnupoanku,
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ranorenupoBanHbil (C3-C7)rerepormknoankui, apmi, —CN, -NC,N3, NO,, COR,, CO2R,,
CON(Ry)2, —SO2R;, it —SO2N(Ry)2; rre (C3-C;)reTepounKIiioankil OMIHOHAIBHO 3aMeIleH

onuum mu 6onee (C,-Ce)ankumamu.

[0029] B 11000M U3 BapUaHTOB OCYIECTBIICHUS, PACKPBITBIX B ’TOM JOKYMEHTE, KaKIbIi
snemeHT R; HezaBucumo npencrasnsier coboit H, ranoren, (C1-Ce)ankun, (Cs-
C,)rerepouuknoankui, (C4-Cio)reTepocnupoank, rajoreHupoBanubiii (Cs-
C,)rerepouuknoankui, N(R,); um —CN; rae (C;-C7)reTeponukioaakuil ONHOHATBHO

3amerneH onqauM i 6osee (C1-Ce)amkunamu.

[0030] B nr060M U3 BapHaHTOB OCYIIECTBIICHUS, PACKPBITBIX B 3TOM JOKYMEHTE, KasKIbIH
snemeHT R He3aBucumo npencrasisietr codoit H, (C1-Ce)amkmn, (C1-Ce)ankmn,
ranoreHupoBanHbIil (C;-C7)rerepormknoankui uiu (Cs;-C;)rerepounknoanku, rae (Cs-

C-)reTepOoLMKIIOANKIIT OMIIUOHAIBHO 3aMelneH ogHuM uim oosee (C-Ce)anknnamu.

[0031] B nr060M U3 BapHaHTOB OCYINECTBIICHHUS, PACKPBITBIX B 3TOM JOKYMEHTE, KasKIbIH

sanemeHT R; HezaBucumo npexacrasinsier codoii H, D, F, Cl, Br, CH3, OCH3, NH,, NHCHj3,

o
N(CH3)2,§ =—H = °H3§ CF3. \© U E \|:|

P I S P

- - CH,
AR N vy Y u 0
NI\:'N, QL;F, ']‘:LF’ D<E '\O FF,HsCQTf‘,
CHs,

3
3
S

O o}

0
(0] Il
§—S—CH §—S—NH
%)J\CHg,"'"LL)J\OCHg,"LL)J\OH’%)J\NHZ’ IS . 2.

[0032] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, PACKPBITBIX B 3TOM JOKYMEHTE, 110

AN o
)\/N\vs’j ’ \\\“K/N\;,J’

MeHbIIEH Mepe OfuH 3J1eMeHT R mpencrasisier coOoi



|

8
/S\N

N

o)

13

+ B mr060om 13 BapraHTOB

-

pd
=
=
=
o
pd
<
Z
s
pd
<
Z
S

%,

Q

X
7
N

R1

OCYILECTBJIEHUs], PACKPBITBIX B 3TOM JOKYMEHTE, @ NpEeACTaBIsieT COOOH

R4

nJIn
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[0033] B nr060M U3 BapHaHTOB OCYINECTBIICHUS, PACKPBITHIX B 3TOM JOKYMEHTE, KasKIbIi
BN
]
snemeHT R; HezaBucumo npexacrasisier coboii H, D, F, CHs, NH,, NHCH3, N(CH3)s, ,

“0 40

2
[0034] B nmo0oM 13 BapHaHTOB OCYIIECTBIIEHHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

Q Q/'EL F Q/le
XG‘X1 Xz X3 N/ N/ ’

2 HUMeET CTPYKTYpPYy

H wmm

CprKTyprH‘/'I ¢dparment

@ﬁ Tﬁé C@ CC Cﬁl
}‘ CN Q
@5 m @C Ué
05 p
/ﬁ" CF; Q/ Q}L‘
el %
N N
Q)L‘ CHs Q}“ CHy Q}“ CH3
% HsC’Nm Hsc’NmCHe‘
N N N
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Q}"
Q}"
Y
P I \j/CH3 1 Q}&
2 | ! '
Q/ CH
CH Q}“ T
Q)L‘ |
Q}"
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H3C CH3
o& Q” @ e 0@ ™ ™
LN N N N N N \CHs
~ | — | =z I pZ
N CH3 N N CH3 N CH3
o HNT™Y o™ HsCN™ ™ . o o
LN S
z K/N AN AN H,N"TI X
N ’ N™ N" | wmm N"  rmeQ
npexacrasisier codoi O nmm NH.
[0035] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,
Q™ CHg Q)’1
X .
X7 5]{%)64 H3C N\@\)ﬁ\
I
- X3 Z
CTPYKTYPHBIH (hparMeHT e Xy %G UMEET CTPYKTYPY N" "CHs
CHj o 0\ Q™ 0 o™ C\ o
1
N
~
N7 N” CHj, NG N~ > CH
O . oy ¢
ieehave
/ ~
N N~ |
Q}"

O\jc\ Q}s‘
/s
N

[0036] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

S
b SIS
Xg X
8+ 3 N/ N/

X2 pmeer CTPYKTYPY R , ,

Q@w@@ oo

npexacrasisier codor O nmm NH.

CHs yin ,rne Q

CTPYKTYPHBIN (pparMeHT
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S R1 R1 AN X
® ® ®
N CHj3 i N CHs N CHj3 , W R4 N CHj , rae Q mpencraBiser

coboii O wu NH u R; npencrasnsier coboii H, (C,-Ce)ankun, (Cs-C;)reTeponnkioanKu,

ranoreHupoBaHHbIH (C3-C7)reTeporuKkioanKkuil Uiy rajJoreH.

[0037] B nmo0oM U3 BapuaHTOB OCYIIECTBIIEHUS, PACKPBITHIX B 3TOM JIOKYMEHTE,

PR Q;11 Q}L‘ Q}‘
N
)l(lg ),(4 AN AN HaC A
XS\ '/X3 | ~ | 2 | ~
N N CH3 N CH3

CTPYKTYPHBIH (pparMeHT X2 pmeer CTPYKTYPY

Q}1 Q}‘L Q}‘

Ch AL HaCu A\ Cla A
» P L.

N "CHz HsC™ N, HC® N° e npencrasisier codoit O wmu NH.
[0038] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B ’TOM JOKYMEHTE,
o .
n(R1)_C(g§4 " | D
CTPYKTYPHBIH (hparMeHT Xz HUMeET CTPYKTYPY N/

/'?'5. /‘?’1 /.z'z. (0]
Q Qo
0 “‘Oﬁ O”ij N Oﬁ
| |
N N
HN o Y Y
N N
Q}l Q)‘“ Q}’* o] Q}"
N N N N
N7 N7
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CHs e Q npencrasssier codoit O umu NH.

[0039] B mo0oM U3 BapuaHTOB OCYIIECTBIIEHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

coeauHeHne nmeer @opmyay la.

[0040] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM IOKYMEHTE,

Ry Ry
R. R R.
Yo 2 2 N| -Re

Y, VY =
)ﬂ /)i % e >
s Ro ; Ry ,

CTPYKTYPHBII (I)parMeHT Yo ¥ UMeEET CTPYKTYPY

R, |N\ R, \N R, Ry lN\\N N/g
[
zj/\;ﬂf fI Y Y O
R, R, R,
R Ry Ro e
% >
i *Rﬁ Beae s

fﬁ‘ E
Ro
Nl*\N
~
UJIN ONTY .
[0041] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,
R
R R R
Yo . 2 . 2 2
)I\ P | _ % >
CTPYKTYPHBIN (pparMeHT WY Y HUMEET CTPYKTYPY % ¥ , Rz

R2 RZ
Rs Ry

N\RszlN\ |\N
I
YW kuf VO

Ry Ro U Ra

>
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[0042] B nr060M U3 BapHaHTOB OCYINECTBIICHUS, PACKPBITHIX B 3TOM JOKYMEHTE, KasKIbIi
snemeHT R, HezaBucumo npexacrasisier codoit H, ramoren, CH3, CF3;, OH, NH,, -NHCHj;

i —N(CHj3),.

[0043] B 1:000M U3 BapUaHTOB OCYIIECTBIICHUS, PACKPBITHIX B ’TOM JJOKYMEHTE,
CH
Y, :

Y: “Ys
553 L, L,

CTPYKTYPHBII (bparMeHT HUMeEET CTPYKTYPY

J@; V,AJ@[ Qf‘ )@; aj\:( Qﬁ
2, 18, D\ 2,700, L5

amf | ’z/@\f aﬂ;.

[0044] B nmro60oM 13 BapHaHTOB OCYINECTBIIEHUS, PACKPBITBIX B 3TOM JJOKYMEHTE,

Ry Ry Ry

|
NN O_N
o - \”/ N \n/ N
CTPYKTYpHBIii pparment © E ¥ imeer CTPYKTYPY 0 , 0 ,

Ry

HJIN

Ry (0]
|
0 :

[0045] B mo0oM U3 BapuaHTOB OCYIIECTBIIEHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

\ /7 RX
“L{S‘N}L" u,_LL \ ;“1,
¥ Ot R o’“b

CTPYKTYPHBIN (pparMeHT HUMeEET CTPYKTYPY X WA

[0046] B mo0oM 13 BapuaHTOB OCYIIECTBJICHUS, ONMCAHHBIX B 3TOM JIOKYMEHTE,

G
Fpr Oy

CTPYKTYPHBIN (pparMeHT
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[0047] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JIOKYMEHTE,

Ot Ot IO
i O K K g
CTPYKTYPHBIN pparMeHT HMEET CTPYKTYpPY , ,

= =N,

NN

[0048] B nmo0oM U3 BapUaHTOB OCYIIECTBJIEHHUS, PACKPBITHIX B 3TOM JIOKYMEHTE,

Rs Rs
R
2 3 L'?‘L N A 'ZAL
z N 2 L
Ji % Ry % Rs
. B R R
CTPYKTYpPHBIii parMeHT 4 3 ; 3 ;

HUMEET CTPYKTYPY
Rs
Rs~_N_% NN N)\(E Rs Ron Ny P N
| | | N N II‘L | 1‘/ l \N(
% Z Ry % F Rs ‘177_)\( )l\ D W NP '771)\(
R3 , R3 ; R3 ’ ¥ ON Rs R3 ;

Rs3
N~ N\ ‘71"
‘ls_)l\ NIRs .

HJIN

[0049] B mo0oM U3 BapuaHTOB OCYIIECTBJICHUS, PACKPBITHIX B ’TOM JJOKYMEHTE,
Rs Rs
/ - |
N =
Jzi K % Ry % Rs
, B~z 28 R R
CTPYKTYPHBI ()parMeHT HAMEET CTPYKTYPY 3 , 3 R
Rs
R N N o Rs . Rs NY%I
| = I = I N NT | PA\
% Rs % Rs % PP ke
R3 , R3 , R3 , ‘?7?. N R3 WA Rs

[0050] B nr060M U3 BApHAHTOB OCYINECTBIICHUS, PACKPBITBIX B 3TOM JIOKYMEHTE, KayKIIbIi

snemeHT R3 npencrasisier codoit H, ranoren, CHs, CF;, OH, NH,, -NHCH3; i —N(CH3),.
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[0051] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B ’TOM JJOKYMEHTE,

22, 3
S L

CTPYKTYpHBIi pparmMeHT ~ Z " umeer CTPYKTYpY

2 >

CH, F
% F % * % B

[0052] B mo0oM U3 BapUaHTOB OCYIIECTBIIEHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

Ry
z, SN
£y T
X, 3 0] | =
)\ R3 ;

r
CTPYKTYPHBIH (pparMeHT Z2 7 uMmeer CTPYKTYpy

@S\H/EX\EN\ ;\[]/ﬁ)(\(%[\j ;\N)k@ f\N)K[N\
’ '51; e A Ay

3 Rs Rs3

Rs 2 R3 2 R3 2 R3 2
N=N N=N
N N N= N A N _N —N
X N= AN N=
| “n : Q\[ N ;
12 Y [
3 3 3 3

5 , , HJIN

Rs , tne R; mpexncrasnsier coboit H, CH;, OH, ranmoren wiu NH;; u roe Ry

npencrasisier codoit H, CH3; unmun CH,CHj3.
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[00S3] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B ’TOM JJOKYMEHTE,

Y2 Y/Yz J)
/ \ 1 m
Yy Y3 | /I N
ﬁk)l\Y/)\E,G\ I‘LH')\Y4 \"'JJ
CTPYKTYpPHBIH parMeHT 4 *" imeer CTPYKTYDPY O ,

g
Y2 R
Nl
M I
NJjin

) 3

, TAe KaXKAbIi 3JIeMEHT m
He3aBHCHMO IpeacrasisieT codoit 1 unm 2, J npencrasiser codot C(Ry),, 11 KaxKIblii 371eMeHT

R, nesaBucumo npexncrasisier codoit H, (C-Ce)ankun, OH, O(C,-Ce)anxun unu raaores.

[0054] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JIOKYMEHTE,
Y
ks i 2]?
Y1 Y3 P N
)l\ /)\ .G g Y4 \T’JJ
%Y, E 0

[
Yo
WJIH ,roe Y1, Yo, Y3, 1 Y4 KaKabIi He3aBUCHMO
npencrassier codoit N, CH, CCH;3 unu CF.

[0055] B nmo0oM U3 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JIOKYMEHTE,

“IE,

CTPYKTYPHBIH (pparMeHT UMeEET CTPYKTYPY WUIN

© Z“z/)\e"
2 , TIIe KQKIIbIF 3JIEMEHT M HEe3aBUCUMO TpencTanisier codoit 1 wmm 2, J

npexncrasisier coooit C(R,),, 1 kaxapiii ameMeHT R, He3aBucuMo npeacrasiisieT codoii H,

(C1-Cg)amxun, OH, O(C,-Cg)ankui uian rajoreH.
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[0056] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B ’TOM JJOKYMEHTE,

e :
g i( *

UMeET CTPYKTYpPY

0]
A T T

zz/)\f ’

CTPYKTYpPHBIH parMeHT

W 2 ,rne 21, 7, 73, U Z4 KaxKIbliA

He3aBrcuMo npeactasisitoT codoit N, CH, CCH;3 umu CF.

[0057] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

coenuHeHne umeeT Gpopmysry @opmyisl Ib.

[0058] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

T AT
10; SQA{ T

U_Z1
CTPYKTYPHBIH pparMeHT 2 HUMEET CTPYKTYPY
; 3
R3 YT N ‘f‘ T- N Ra R3
T R Ll A T
A Njgg s e, L AT
N N7 < , Rs , Ra , N
R3 R3
TN, SN Rs R AN
";\(lw i TN, T SN iR3\r|\N
Rs N N7 ¥ R3 u N/ W< Rs3
g‘\r/N Ne-Rs Rs NN,
| SN & Yw S NN
lg(,, ap. I e AN Ny
SR AN §ollen Chtd i
3 , 3 , N
Rj
j N\ X

= R/ N_fIRa fy—éf&

snement T u U HezaBucumo npeacrasisiet codoit O, N, NR,, N(C=0)R,,

NC(Rp)20P(=0)(ORy),, i NSO,R;, eciii mo3BoJIsieT BaJIEHTHOCTb.

, The KasKIbIi
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[0059] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B ’TOM JJOKYMEHTE,
Ra
N %
$SFOT — 1
J\O st Z N~
CTPYKTYPHBIii ()parMeHT HUMEET CTPYKTYPY Rs |

N YNNG N T AN
=AY RIS ST H\NL\’Z =1
ENSL RN

JJZ/kZ

N
Ra a R3 Ra R Rs R Ra 5
AN
N\ N Z N
/
WiIn Rs | rne R; mpencrasnsier co6oit H,

CHs, OH, ranoren wiun NH,; u roe R, npencrasnsier codoit H, CHs nymm CH,CH.

[0060] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JOKYMEHTE,

§—<’B—(;:

L2 be

— Sy b
u—2 0
(@) Q\f 0=P-OR,
B N !
CTPYKTYpPHBII (hparMeHT Za HMEeT CTPYKTYpPY ORs ,

N OR, OR,
i< I\—(Ra < IJ/Rs 0=R-OR, 0=R-OR,
o

Rp Ro~©
belo be,o Rb>$\l N T, Rb>{\l N. X,
0=P-OR, 0=P-OR, Y ms Y Ij_/Rs
OR, ) OR, ’ N Z ’ N Z WK
o
0=R-OR,
R 0]

[0061] B nr060M 13 BapHaHTOB OCYINECTBIICHUS], PACKPBITBIX B 3TOM JJOKYMEHTE, Ka)KIbIH

saneMeHT Ry, HezaBucumo npexacrasisier codoi H mmm (C-Ce)ank.
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[0062] B nr060M U3 BapHaHTOB OCYINECTBIICHUS, PACKPBITHIX B 3TOM JOKYMEHTE, KasKIbIi

sanemeHT Ry, HezaBucumo npexacrasisier codoit H, CHz, CH,CH3 nnu CH(CHz),.

[0063] B mo0oM U3 BapuaHTOB OCYIIECTBJICHUS, PACKPBITHIX B ’TOM JJOKYMEHTE,

coennHeHue umeet popmyny @opmyisl Ic.

[0064] B 1:000M U3 BapUaHTOB OCYIIECTBIIEHUS, PACKPBITHIX B 3TOM JIOKYMEHTE,
Ro
RZ a N/

v, Y2\Y3—U >_ §

CTPYKTYpHBIif pparment ~ = Y4 T UMEET CTPYKTYPY Re g
Rs Rz
Ry N R2 Rao Ny N N
N™X
\>_§ R> x—N | _ \>_§ | _ \>_§
NPT [ I>t YT T
R» ‘?14. N T Ra2 Ro

R s \ N )ﬁ): N
S O A s K

R
U Ro
Y, >_§ _ />_§ R> N\ U U
=R - ,EININ’H, ait >

/

NN U
S g Jﬁ% By | KT

>

R» R
Ra
NZYN
-771 N N\N/: g
15807 Ry , e xkaxnpiii snemedt T u U HezaBucuMO nipeacTasisieT codoit O, N,

NR,, N(C=0)R,, NC(Ry),0P(=0)(ORy); unr NSO,R,, eciiu mo3BOJIsIET BAJIGHTHOCTb.

[0065] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JOKYMEHTE,

ey Ty
QYsoj\f N a

CTPYKTYPHBI (bparMeHT HUMEET CTPYKTYPY a
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XN s j 2 N Rx Ri
Sy E/\J:g_% e GGG S
“ S I S g

z N . . L
Rl T \>—§’ Ao WA N/>—§’ g />—§’ R /\IN»—%’
R
e % X Noo L VT
o 2 > X N g 2
ad; | 4 >—§’ g />—§’ 5 £ T />—§’ ‘&*F{; O
S, Do ey, YIS
3NN, XN 5 - L
aj\/L\NH, aj\vN\NH, aj\\N*\N\H,“" ol
Rz/ e NN
e }/:QNH LT
X N~ ‘lﬁ_ ‘ZLL
% NN ; Ra wm  Re , e R, npencrasnser coboii H,

CHs;, OH, ranoren win NH,; u roe R, npencrasnsier codoit H, CH; nymm CH,CH.

[0066] B mo0oM 13 BapuaHTOB OCYIIECTBJICHUS, PACKPBITHIX B ’TOM JJOKYMEHTE,

Yo, T2

N YU

CTPYKTYpPHBIH parMeHT Y2 UMEET CTPYKTYPY ORy |
Re OR OR
\\ |./N\ N | b b
A L e mopo
N b b
b Ry R, ><Rb R, ><Rb
o R o Re
\ \ XN XN
R,0-P=0 Rs0—P=0 Lo /E W
OR, OR, % N i
OR,
RbO_P:O
o_ Ry
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[0067] B nr060M U3 BapHaHTOB OCYINECTBIICHUS, PACKPBITHIX B 3TOM JOKYMEHTE, KasKIbIi

snemeHT Ry, HezaBucumo npencrasnser codoit H mnu (C1-Ce)ankui.

[0068] B nmr060M U3 BapHaHTOB OCYINECTBIIEHUS, PACKPBITBIX B 3TOM JIOKYMEHTE, KaKIIbIi

snemeHT Ry, HezaBucumo npencrasnset codoit H, CH;, CH,CHj; unu CH(CHj3),.

[0069] B nr060M 13 BapHAHTOB OCYINECTBIICHUS, PACKPBITBIX B 3TOM JOKYMEHTE, KasKIbIi

anemeHT R, HezaBucumo npeacrasisier codboit H, CHs, OH, NH,,unu ranores.

[0070] B mo0oM U3 BapUaHTOB OCYIIECTBJIEHUS, OMUCAHHBIX B 3TOM JIOKYMEHTE,

'

. R, k'
CTPYKTYPHBIH (pparMeHT UMEET CTPYKTYPY

[0071] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, OMMMCAHHBIX B TOM JOKYMEHTE,
Ra

CTPYKTYPHBIH (pparMeHT %R HUMeEET CTPYKTYPY Y

[0072] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS, OIMCAHHBIX B 3TOM JIOKYMEHTE,

Ra_Ra

%XR“.

'

CTPYKTYPHBIN (pparMeHT HUMEET CTPYKTYPY

[0073] B mo0oM 13 BapuaHTOB OCYIIECTBJICHUS, PACKPBITBHIX B 3TOM JOKyMeHTe, V u Ry

'

CTPYKTYpHOTO (pparmeHra BMecTe 00paszyroT (C4-Cip)reTepocnmpoankit.

[0074] B nr060M 13 BapHAaHTOB OCYINECTBJICHHUS, PACKPBITBIX B 3TOM JOKyMeHTe, V

OTCYTCTBYET.

[0075] B nr060M M3 BapHAaHTOB OCYIIECTBIICHUS, PACKPBITBIX B 3TOM JOKYMeHTe, Ry

(Fln (ol o
G N QN
npencrasisier codoit (C1-Ce)ankun, /

m (Re)m SN
AT AT £ ¢ \E )«
B N 3 b N

N‘N/J \(\, \Nlr \/_(Rs)m | ) o~ (Rsm (R{)m ’ —(R5)m’

Y Y R

(R )m (Rs)m h ﬁf‘ £

N U o S
(Rs)m TReln  Redm = ™ .9
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(Rs) t

uimum m

N-S,
m(Rs)/\,z/‘/’\N »,%/QVN
w7 (Rom (Rs)m m(RS) NH

neyioe ot 0 1o 3.

, TIe M MpeaCTaBisieT OO0

[0076] B m000M U3 BapUaHTOB OCYIIECTBIICHUS, PACKPBITBIX B ’TOM JJOKYMEHTE, KaKIbIi

anemeHT Rs HezaBrcumo npeacrasisieT coboii H, (C;-Ce)ankui, ranoreH, OR,, OH, NH,,
Ra
|
N=8=0
VAR !
N(R,)COR,, CN, CFj3, (C,-Cg)rajoreHanKui, uiiu (Ra)2 1 xaxcapiii snement R,

He3aBrcuMo npeacrasisieT coboit H, (C,-Ce)amkenwmn, wmu (C;-Cg)amkumi.

[0077] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

V.
B
NS @ Rs

| JRs
MMEET CTPYKTYPY Z Rs

s Y/w SRR SRR SRR

/< & ~
Rs Rs Rs Rs

2 2 2 2

V.
Ry ™ \
N R “(V A Rs\/g\ 2570 A Nk
R NH_ N, MR R

NH
‘sz l/ §_V\ \' |
\(Rs)m Rs) Rs) (Rs) m(Rs) CH3 Rs

NH,

s 0 -s Y
A A 2 N 4 AN|J “ D T@
Rs Rs Rs

2 2

V<
CTPYKTYPHBIN (pparMeHT LY

2 >

V.
~

s \ R

, NJIn 5 rac

V mpencrasisietr codoit C(R,),, O, NR,, N(C=O)Ra w NSO;R, u V' npexacrasinsier coboi
CR, wu N.

[0078] B nr060M M3 BapHAHTOB OCYINECTBIICHUS, PACKPBITBIX B 3TOM JOKYMEHTE, KaKIIbIi

0]
N

sneMeHT Rs He3aBucuMo npencrasisier coboit H, CHs, ranoren, OH, CN, H , CF3,

(C,-Cg)ranorenanmku, wi NH;.
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[0079] B nr060M U3 BapHaHTOB OCYINECTBIICHUS, PACKPBITHIX B 3TOM JOKYMEHTE, KasKIbIi

snemeHT R, He3aBucumo npencrasisier codoit H, (Cr-Ce)ankennn, nmm (C-Ce)anku.

[0080] B nr060M 13 BapHaHTOB OCYINECTBIICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE, KasKIbIi

sanemeHT R, npexacrasmsier coboit H, CH;,umu CH,CHj3.

[0081] B 1000M U3 BapUaHTOB OCYIIECTBIICHUS, PACKPBITBIX B ’TOM JIOKYMEHTE,

H H
" O NS
o JCRR GRS
CTPYKTYPHBIH (pparMeHT R4 umeer crpykrypy , , Z7,

H
N CH
H %y | A 3 H CHj
0] N CH 0] CH N N
w | N S 3 ey | xR 7 w7 | NY” “CH,
~-N N =N CH3 ~-N
Hs

H
o TN TTUN M
A O G o S
~-N N ~N C CHj N
H

N_ _N o_ _N
Y YO §
20 N\W _N N H e \Q:bcxs/,o H
~ /,\ e
LN CH, CH, i \Q N™NH, s ﬁ

2

H $—NH $—NH P P
H
"'7.{ H3C . \N \N N F
T . R YT
NH; 0, NH NH | 0, N
o)

M~ F
y by CFs 4 HN ’ ’ H
%Nl\CN%Nl\CN%Nl\ %L/Nl\N\n/\"L,{
~-N AL ~N ~-N (o]
SO L, L 0L, AR A L
N N
F’ F’ F’ F’ H 2 H 2
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H H H
N CHs o N N
N’S [N [N (N s
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NH, NH, v

NH,

H
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[0082] B mo0oM 13 BapHaHTOB OCYIIECTBIIEHUS, PACKPBITHIX B 3TOM JIOKYMEHTE,

H H
w N @ NN
) WV, LN
CTPYKTYPHBIH (pparMeHT HUMeeT CTPYKTYPY , , ,
\
(o) H CH O CH H O
20 I B4 1 N 2 I S T
2 N ~ o ~

]
—NH pamn

[0083] B mo0oM 13 BapuaHTOB OCYLIECTBIICHUS, PACKPBITHIX B 3TOM TOKYMEHTE,

HN
N
R‘_m 2 N,
N" "Ry 2L
//YZ\ /Y2
s AR Z
HN th T \\23 \r
PN

0] 4
R 1o &P V.
R‘{:L = R @ A
N™ Ry N™ Rny A

/L1
R5 R5
2 2
Y2
EN
Yy Y,
|
> (0]
Y1/Yz];‘ AN
X N _Z, N2
~ =z AN N
HNT Y, [z R ] YNz,
O 21\ Z X ~ Z1\ s
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, e Ry npexacrasisier coboit H, (C1-Ce)amkui, N(Ry)2,
(C5-C7)rerepoumkIoaaKui Wi rajoreH; Rs v Ry; kaxablii HE3aBUCUMO MPEACTABIISIIOT
coboit H umu CHs; Y1, Y, Y3, Y4, Z41, Zy, 75, Z4, L) 11 Ly Kaxkab1ii HE3aBUCUMO

npexacrasisitoT codoit CH wu N; u V npencrasnser codoit NH wmu O.

[0084] B nr060M M3 BapHAHTOB OCYINECTBIICHUS, PACKPBITBIX B 3TOM JJOKYMEHTe, R

npencrassier codoit H, F, Cl, Br, CH3;, CH,CH3, CH(CH3),, NH,,

0,0, G, G, B, A S

SN Sfyr Ay oy
o% LT
Ay, Ay, L0

[0085] B mo0oM 13 BapuaHTOB OCYIIECTBJICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

X2,
Yi Ys oy
HNJ\\Y)'\\/N
4 \ Zy
E\N N N\Zf Zs Rs
~ zX
. NZ Ry HN N
coenunenue ¢ @opmyioii Ib umeer cTpykTypy =/
/,YZ\ //YZ\
Yi Y3 q Yi Ys 4
NS
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1 =/ W " =/ rne
R11 u Rs kaxnpiit HesaBucumo npenctasisitoT codboit H nmu CHs; u Y1, Yo, Y3, Yu, Z2, Z3, 1

Z, Kaxabli He3aBUCUMO TipeacTaBisitoT codoit CH mm N,

[0086] B nm00oM U3 BapuaHTOB OCYIIECTBIIEHUS, PACKPBITHIX B 3TOM JIOKYMEHTE,

]
>
coenunenue ¢ @opmysioii Ia mpencrasnsier coboit N" "CHs
N H
HN
NCea LS8 T L
F
| N NH X o NH
N/ Z
z z
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2
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F 0 \©\ HN
N F
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N 2

N N /CH3 =z
S3o <
HoN N

CN [o) CN o
X
= P
N N z
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[0087] B nr060M M3 BapHaHTOB OCYIIECTBIICHUS, PACKPBITBIX B 3TOM JOKYMEHTE,

CGJ@QW \

coenunenne ¢ @opmynoii Ib mpencrasisier codoit —N

@@ ¥

%
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[0088] B nr060M 13 BapHAaHTOB OCYINECTBJICHHUS], PACKPBITBIX B 3TOM JJOKYMEHTE,

\!

=N
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(o]
N

[0089] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

N
SRR ©
H
COEAMHEHHE MPENCTABIISAET COOOM N
H
HN i N
oy O
N {/ )
1581071 =N
[0090] B mo0om 13 BapuaHTOB OCYIIECTBJICHUS, PACKPBITBHIX B ’TOM JJOKYMEHTE,

COeMHEeHHEe BBIOPAHO M3 TPYIIIbI, COCTOsIIIEH U3 coequHenuii 2-228 [Ipumepax 2-22,

COOTBETCTBCHHO.

[0091] B npyrom acniekre onucaH criocod jieueHus 3a00IeBaHUsS HYKIAIOIIErOCs B STOM
CcyOBeKTa, BKIIIOYAKOIUN BBefeHHE CyObekTy 3D (PEKTHBHOIO KOJMYECTBA COSNUHEHUS B

COOTBETCTBHU C JHOOBIM U3 PAaCKPBITBIX B JAHHOM JOKYMCHTE BApUAHTOB OCYIICCTBIICHUA.

[0092] B mo0om U3 BapuaHTOB OCYIIECTBIICHUS, OMMMCAHHBIX B 3TOM JOKYMEHTE,
3aboJieBaHre BEIOPAHO U3 TPYIIIBI, COCTOSIIIEN U3 HEHpOaereHepaTUBHOTO 3a00IeBaHMYS,
KaXeKCHH, aHOPEKCUH, OKUPEHMUSI, CBSI3AHHOTO C OKHPEHHUEM OCJIOKHEHUS, BOCTIAJTUTEIBHOTO
3a00neBaHMsl, BbI3BAHHON BUPYCOM BOCTIAJMTENBHON PEakLiK, CHHAPOMA BOIHBI B
IMepcunckom 3amuBe, TyOEpO3HOTO CKJIEPO3a, MUTMEHTHOT'O PETUHUTA, OTTOPKEHUS
TPAHCIUIAHTATa, PaKa, ayTOUMMYHHOTO 3a00JIeBaHUS, HIIEMUYECKOTO MMOBPEKIACHHS TKaHH,

TPAaBMAaTUYICCKOI'O MOBPCKACHUA TKAHU U UX KOM6I/IHaLII/II/I.
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[0093] B mo0oM 13 BapuaHTOB OCYIIECTBJICHUS, OMMMCAHHBIX B 3TOM JIOKYMEHTE,

3aboseBanne mpeacTaBisier coOOH HelponereHepaTUBHOE 3a00JIeBaHUe.

[0094] B mo0oM 13 BapuaHTOB OCYIIECTBJICHUS, OMMUCAHHBIX B 3TOM JIOKYMEHTE,
HelpoaereHepaTUBHOE 3a00JIeBaHe BEIOPAHO U3 TPYIIIbI, COCTOSALIEH U3 OONe3HH
[MapkuncoHa, 6one3Hn AnblreliMepa, 00OKOBOro aMuOTPO(YUIECKOTO CKIIepo3a, 3a00IeBaHHsI
IBUTATENIbHBIX HEHPOHOB, Ooe3Hn XaHTUHITOHA, BbI3BaHHON BIY Helipoperenepaumy,
Oose3nu Tenen JleBu, CHMHHO-MBIIIEYHOH aTpO K, TPUOHOBOW OOJIE3HH,
CIHHOLIEPEeOeIUIIPHON aTaKCHH, CEMEHHONW aMIIOUIHOHN MOJIUHEHPONaTHH, PACCESTHHOTO

CKJIEPO3a U MX KOMOWHALIUH.

[0095] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, OMMMCAHHBIX B 3TOM JIOKYMEHTE,

3a0oneBaHNe MPEACTABISIET COOON KaXEKCHIO MIIH AaHOPEKCHIO.

[0096] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS, OMMMCAHHBIX B 3TOM JIOKYMEHTE,

3a0oJieBaHIe MPENCTABIsieT COO0 OKUPEHHE HITH CBSI3AHHOE C O)KUPEHHEM OCJIOKHEHHE.

[0097] B mo0om 13 BapuaHTOB OCYIIECTBJICHUS, OMMMCAHHBIX B 3TOM JIOKYMEHTE,
CBSI3AHHOE C OKHPEHUEM OCJIOXKHEHHE BBIOPAHO M3 TPYIIIIBL, COCTOSIIEH U3 HAPYIICHHS

TOJICPAHTHOCTH K IIFOKO3€, CTCATO3a NMCUYCHU, JUCIIUITUACMUN U UX KOM6I/IHaI_II/II/I.

[0098] B mo0oM U3 BapuaHTOB OCYIIECTBJICHUS, OIIUCAHHBIX B 3TOM JIOKYMEHTE,

3a00JIeBaHHE MpeaACTaBIISIET co00li BOCIAIUTEIbHOE 3200 I€BaHIE.

[0099] B nr060M 13 BapHaHTOB OCYIIECTBIICHUS, OMIMCAHHBIX B ’TOM JIOKYMEHTE,
BOCTIAJIUTENILHOE 3a00JIeBaHNE BBIOPAHO U3 TPYIIIBL, COCTOSIIEH 13 aTOMHYECKOTO

AcpmMaruTa, aJJIEPruu, aCTMbI U UX KOM6I/IHaLII/II/I.

[0100] B mo0oM U3 BapuaHTOB OCYIIECTBJIEHUS, OMMUCAHHBIX B 3TOM JIOKYMEHTE,

3a00JeBaHIe MPENCTABIsIET COO0H BBI3BAHHYIO BUPYCOM BOCHAIHUTENBHYIO PEAKIIHIO.

[0101] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, OMMMCAHHBIX B 3TOM JIOKYMEHTE,
BBI3BAHHAS] BUPYCOM BOCIAIMTEIbHAS PEAKLIUS MPECTaBIsieT COO0H BOCATUTENbHBIM
MTHEBMOHHT, BbI3BAHHBIN TSKENBIM OCTPBIM pecnupaTopHbiM cuHapoMoM (TOPC),

KOopoHaBHupycHoe 3abonesanue 2019 wim ux KOMOMHALIUIO.

[0102] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS, OMMMCAHHBIX B 3TOM JIOKYMEHTE,
3aboseBanme pencTasisier coO0H CHHIPOM BOIHBI B [lepcrackom 3auBe win TyOepO3HBbIi

CKJIEPO3.
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[0103] B mo0oM 13 BapuaHTOB OCYIIECTBJICHUS, OMMMCAHHBIX B 3TOM JIOKYMEHTE,

3a00neBaHNe NPEACTABISIET COOON MUTMEHTHBIM PETUHUT WM OTTOPIKEHUE TPAHCIUIAHTATA.

[0104] B mr060M U3 BapHaHTOB OCYINECTBJICHUS, ONMCAHHBIX B 3TOM JIOKYMEHTE,
3aboneBaHue MPencTaBisieT COOOH UIIEMUYECKOe MOBPEXCHNE TKAHU WIIN TPABMATHYECKOE

MOBPEKACHUE TKAHU.

[0105] B nmo0oM U3 BapHaHTOB OCYIIECTBJIEHHUS, OMMMCAHHBIX B ’TOM JOKYMEHTE,

3abosieBaHNe MPEACTABISIET COOOM pak.

[0106] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, OMMMCAHHBIX B 3TOM JIOKyMEHTE, PaKk
BBIOpaH U3 rpynisl, cocTosimeil n3 T-KIeTouHOoro jJelko3a/1uM(p oMbl B3pOCIIBIX, paKa
MOY€BOI0 My3bIPsi, TOJIOBHOTO MO3Ia, MOJIOYHOM KeJe3bl, IEHMKH MAaTKH, KOJIOPEKTAJIBHOIO
paka, NULIEBOAA, TOYEK, NEYECHHU, JIETKUX, HOCOIJIOTKH, MOAXKETY TOYHOU JKEeJe3bl,

HpeI[CTaTeHbHOfI JKCJIE3BI, KOXKH, XKEJIyAKa, MATKHU, ANYHUKOB U AUYCK.

[0107] B mo0oM U3 BapuaHTOB OCYIIECTBJICHUS, OMMMCAHHBIX B 3TOM JIOKyMEHTE, PaKk

NPEACTABISIET COOOH JIEHKEMHUIO.

[0108] B mo0om U3 BapuaHTOB OCYIIECTBJICHUS, OMMMCAHHBIX B 3TOM JIOKYMEHTE,

JefiKeMus IpeAcTaBiisieT co0oi T-KIeTOYHBIN JTeHK03/TMM(OMY B3POCIIBIX.

[0109] B mo0oM 13 BapuaHTOB OCYIIECTBJICHUS, OMIMCAHHBIX B 3TOM JOKyMeHTe, T-
KJIETOYHBIH JIeHK03/11M(pOMa B3POCIBIX BbI3BaH T-KJIE€TOYHBIM JTUM(OTPOIHBIM BUPYCOM

YCJIOBECKA.

[0110] B nmo0oM U3 BapuaHTOB OCYIIECTBJIEHHUS, OMMUCAHHBIX B 3TOM JIOKYMEHTE,

3a00JjIeBaHKe PENCTaBIsIeT COO0I ayTOMMMYHHOE 3a00JIeBaHuUe.

[0111] B mo06oM U3 BapuaHTOB OCYIIECTBJIEHUS, OMMUCAHHBIX B 3TOM JIOKYMEHTE,
ayTOMMMYHHOE 3200JIeBaHHEe BIOPAHO M3 IPYIIIBI, COCTOSIICH U3 axaia3uu, O0JNIe3HU
Annucona, 6one3Hu B3pocibix CTHiuIa, araMMarioOyJIMHEMHH, O4aroBOH aJIONEIHH,
aMIJIONJI03a, AHKMJIO3UPYIOLIETO CIIOHIMWINTA, OOIe3HN ¢ 00pa30BaHUEM aHTUTEN K
OazanpHON MeMOpaHe Ki1yOo4KkoB, HepuTa ¢ 0Opa3oBaHUEM aHTUTEN K Oa3aIbHON MeMOpaHe
KaHaJbLIeB, aHTH(HOCHOTUMHIHOTO CHHAPOMA, Ay TOMMMYHHOT'O aHTHOHEBPOTUYECKOTO
OTeKa, ayTOMMMYHHOM JIM3aBTOHOMUH, 8y TOMMMYHHOTO HLe(aTOMHeNNTa, ayTOUMMYHHOTO
renaTuTa, ayTOMMMYHHOTO 3a00JIeBaHUsI BHYTPEHHErO yXa, ayTOMMMYHHOT'O MUOKAPIUTA,
ayTOMMMYHHOTO 00()OpHUTa, Ay TONMMYHHOI'O OPXHTa, Yy TOUMMYHHOTO TAHKPEATHUTA,

ayTOMMMYHHOH PETUHOINATUH, ayTOUMMYHHOH KpParuBHULIBI, aKCOHAJIbHON U HEUPOHHOU
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Heliponatin, 6one3nu bano, 6one3nn bexuera, noOpokadecTBeHHOro ieMgpuronaa
CIM3UCTBIX 000s104eK, Oyye3noro nempuronna, 6one3nn KactnemaHna, rimtoTeHOBOM
6one3nu, Oonesnu Ilaraca, XpOHUYECKOH BOCTIAIUTEIBHON EMUETMHU3UPYIOLIEeH
NOJIMHEHPONATUH, XPOHUYECKOTO PELUANBUPYIOILIETr0 MYJIbTU(POKAIBHOIO OCTEOMHENHTA,
curapoma Yapra-Ctpocca, 503MHOPUIBHOTO rpaHyJjieMaTo3a, pyouosoro nempuronsa,
curapoma Korana, 00yie3HH XOJ0JOBBIX armIIOTUHUHOB, BPOSKICHHOM OJIOKaIbI cepaua,
muokapauta Kokcaku, CREST-cunnpoma, 6onesnu Kpona, repnerudopmMHOoronepmaTura,
aepMaromMuosuta, Oonesnu JleBrka (ONTUKOMHENHNT), TUCKOUAHON BOTYAHKH, CHHAPOMA
Hpeccrnepa, SHIOMETPHO3a, 303UHODMIILHOTO 330(haruTa, 303UHOGUIIBHOTO (haCLUUTA,
y3JIOBATOM 3PUTEMBI, 3CCEHLUATBPHON CMEIIaHHOW KPUOTJIOOYIMHEMHUH, CUHAPOMa DBaHCa,
bubpomuanruu, GUOPO3UPYIOIEro aTbBEOTUTA, THTAHTOKJIETOYHOTO apTepunTa (BUCOUHBIN
apTEPUUT), TUTAHTOKJIETOYHOTO MUOKApIUTa, TIoMepyioHedpuTa, cuaapoma I'yanacuepa,
rpaHyJieMaTo3a ¢ moJiMaHruuToM, donesnu I pelisca, cunapoma [TulieHa-bappe, Tupeonnura
XamuMoTo, TeMOJIMTHYECKON aHemuu, nypiypsl lenneiina-I enoxa, nemduronna
OepeMeHHBIX, THOHHOTO TuApasieHnTa (MHBEPCHBIE YTPH), THIOraMMairiodymuaemuy, IgA-
Hedponatuy, [gG4-CBA3aHHOTO CKIEPO3UPYIOLIETO 3a00IeBaHIs, IMMYHHOM
TPOMOOLIMTONEHNYIECKOH MypPITypPhl, MHO3UTA C BKIIOUEHHBIMHU TEJIbIIAMH,
WHTEPCTUIHAIIBHOTO IIUCTUTA, FOBEHUJIBHOTO apTPUTA, IOBEHUJIbHOTO nuadera (quaber 1
THUIIA), FOBEHIIBHOTO MHO3uTa, Oone3nn Kasacaku, cuanpoma Jlambepra-UtoHa,
JeHKOLUTOKIACTHYECKOTO BACKYJIMTA, KPACHOTO IJIOCKOTO JIUIIAS, CKIEPOaTpOPUIECKOro
JIMXEHa, IePEBSIHUCTOrO KOHBIOHKTUBUTA, IgA 3aBUCUMOro JIMHEHHOTO AepMaTo3a,
BOJTYAHKH, XpOHUYeCKoM Oonesnu Jlaiima, 6one3Hn MeHbepa, MUKPOCKOTTHYECKOTO
TIOJIMAHTHHTA, CMEIAHHOTO 3a00JI€BAHUS COETMHUTENbHON TKaHH, s13Bbl MypeHa, 0oJie3HN
Myxu-I"'abepmaHa, MyJIbTH(POKATBHON TBUTATEIbHON HEHPOMATHH, PACCESTHHOTO CKIIEPO3a,
MHUACTEHHH IPABUC, MUO3HUTA, HAPKOJIETICHH, HEOHATAIbHON BOTYAHKH, ONITUKOMHUEJIHTA,
HEUTPOIIEHNH, TJIa3HOTO pyOIyromerocs neMpurona, HEBpUTa 3PUTEIBHOTO HEPBA,
NAJIMHAPOMHOTO PEBMATU3MA, MEAHATPHYECKOTO Ay TOUMMYHHOTO HEPBHO-TICUX HYECKOTO
paccTpoICTBa, MaPaHEOINIACTUYECKOH IereHepallii MO3KeUKa, ITapOKCU3MaIbHON HOUHOM
remoriobunypun, cuaapoma [lappu-Pombepra, napcnnanura (nepudepudeckuii yBeur),
curnapoma [Tapconetimka-TepHepa, nemduryca, nepudeprudeckoii HeliponaTuy,
NepUBEHO3HOTO SHIIe(paroMuennTa, NepHULIMO3HON aHemuH, cuaapoma POEMS, y3enkoBoro
NOJIMAPTEPUNTA, TTOJUTIIAHAYJIIPHOTO CHHAPOMA THIIA |, MOMUIIaHAYISIPHOTO CHHAPOMA
tuna II, nonurnangynsaproro cunapoma tuna IIl, peBMaTn4eckon NoIMMHaIruy,

IMOJIMMHO3UTA, HOCTI/IH(bapKTHOFO CUHAPOMaA, NOCTICPUKAPAUOTOMHOTIO CHHAPOMA,
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NEePBUYHOTO OMIIMAPHOTO LUPPO3a, TEPBUYHOTOCKIEPO3UPYIOIIErO XONAHTUTa,
IIPOreCTEPOHOBOrO IEPMATUTA, IICOPHA3a, ICOPUATUIECKOTO apTPUTA, UICTUHHON
SPUTPOLUTAPHOMN aIlIa3uM, FAaHTPEHO3HOHN nroaepMuu, 6one3Hu PeitHo, peakTHBHOTO
apTpuTa, pedIeKTOPHON CUMIATHYECKON AUCTPODUH, PELHINBHPYIOIIETO MOJUXOHAPUTA,
CHHApPOMAa OECITOKOMHBIX HOT, 3a0pIOIMHHOIO (ubpo3a, peBMaTHUECKOH JINXOPaIKH,
PEBMATOUAHOIO apTpUTa, capkonno3a, cuaapoma IlImuara, cknepura, CKIepOAEPMBL,
cunapoma Illerpena, ayTonMMyHUTETa CIIEPMATO30UA0B U SIMYEK, CHHIPOMA MBILIEYHOMN
CKOBaHHOCTH, CHCTEMHOT'O OaKTepHaIbHOTO YHIOKapAuTa, cuHapoma Cycaka,
CHUMITaTHYECKOH o Tampmun, apTepunTa Takasicy, BUCOYHOTO apTepPHHTA
(TUTaHTOKJIETOYHBIN APTEPUUT), TPOMOOIIMTOIEHUYECKOH Mypmypsl, cuHapoma Tooca-
XaHTa, MONMEePEeYHOro MUENINTA, SI3BEHHOTO KOJNTa, HeandepeHunpoBaHHOTO 3a001eBaHus
COEMHUTENIbHON TKaHH, YBEUTa, BACKYJIHNTa, BUTHINTO, Oonie3nu Dorra-KosHaru-Xapana u

UX KOMOUHALUU.

[0112] B mo0om 13 BapuaHTOB OCYIIECTBJICHUS, OMMMCAHHBIX B 3TOM JIOKYMEHTE,

coennHeHne Monyupyer Akt3 B IMMYHHBIX KJIETKaX.

[0113] B mo0om U3 BapuaHTOB OCYIIECTBJICHUS, OMMMCAHHBIX B ’TOM JOKYMEHTE,
UMMYHHBIE KJIETKH BBIOPAHBI U3 TPYIIIBL, cocTosiel u3 T-kineTok, B-kieTok, makpodaros u

I'THAJIbHBIX KJICTOK.

[0114] B nr060M 13 BapHaHTOB OCYINECTBJICHHUS, ONMCAHHBIX B ’TOM JIOKYMEHTE,

TIUAJIbHBIC KJIIETKU MPECACTABIIAOT coboii ACTPOLIUTHI, MUKPOTJIUKO UJIW OJTUTOACHAPOLUTDIL.

[0115] B nr060M M3 BapHaHTOB OCYIIECTBIICHUS, OMMCAHHBIX B ’TOM JOKyMeHTe, T-

KJIETKH MPEACTABISIIOT CO00# T-perynsaTopHbie KIETKHU.

[0116] B mo0oM 13 BapuaHTOB OCYIIECTBJIEHUS, OMMUCAHHBIX B 3TOM JIOKYMEHTE,

COEMHEHUE aKTUBUpYET nepenaydy curaaionB Akt3.

[0117] B mo0om U3 BapuaHTOB OCYIIECTBIICHUS, OMMMCAHHBIX B 3TOM JIOKYMEHTE,

COeANHEHNEe NHIHONpYeT nepenady curHanon Akt3.

[0118] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, OMMMCAHHBIX B 3TOM JIOKYMEHTE,

COCAMHCHNE YBEJIIMYNUBACT aKTUBHOCTDb UJIU MMPOAYHHUPOBAHUEC T-pel"y.]'IﬂTOprIX KJIETOK.

[0119] B mo0om 13 BapuaHTOB OCYLIECTBIICHUS, OMMMCAHHBIX B 3TOM JOKYMEHTE,

COEIMHEHNE CHUXKAET aKTUBHOCTb WIIH POAYyLUPOBaHHE T-peryssaTOpHBIX KIETOK.
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[0120] B mo0oM 13 BapuaHTOB OCYIIECTBIICHUS, OMMUCAHHBIX B 3TOM JIOKYMEHTE, CITOCO0

TOTIONTHUTEIBHO BKJIIOUAET BBEJIEHUE CYOBEKTY BTOPOTO T€PANEBTUUECKOTO CPECTBA.

[0121] B mo0oM U3 BapuaHTOB OCYIIECTBJICHUS, OMMMCAHHBIX B 3TOM JIOKYMEHTE, BTOPOE
TepaneBTUUECKOEe CPEICTBO BHIOPAHO U3 TPYIIIbI, COCTOSIIEH 13 MUILEeBOH 100aBKH,
XHUMHOTEPaneBTHYECKOTO CPEACTBA, MPOTUBOBOCTIAIIUTENBHOIO CPEACTBA,
UMMYHOZIETIPECCAHTA, MHTMOUTOPA XOJIMHACTEPA3bl, AaHTHEMPECCAHTa, AHKCUOJIUTHKA,
HEeHpoenTrKa, prily30Jia, dAaBapoHa, arOHUCTa nonamuHa, naruouropa MAO B,
uHruouropa xarexoi-O-meruiarpanchepasbl, AHTUXOJIUHEPTHUECKOTO CPECTRA,
NPOTHBOCYOPOKHOTO CPENCTBA, TeTpabeHa3nHa, KapOuaona-ieBoomna, aHTUCTIACTHYECKOTO
CpeAcTBa, aHTUTeNa, rTHOpuIHOTrO Oenka, (hepMeHTa, HyKJIEHHOBOH KUCIIOTHI,
PHOOHYKJIEMHOBOH KUCIIOTBI, aHTUITPOIU(EPATUBHOTO CPEACTBA, IIITOTOKCHUECKOTO
CpeICTBa, CTUMYJIATOpa anmnernta, antaronucra S-HT3, uaruduropa [{OI'-2 u ux

KOMOUWHALUU.

[0122] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS, OMMUCAHHBIX B 3TOM JIOKYMEHTE, CITOCO0
JOTIONTHUTEIBHO BKJIIOYAET JIEUeHHE CYOBbEKTa MMMYHOTEPANIEBTHYECKIM CPENICTBOM,
UMMYHOMOJYJIATOPOM, KOCTUMYJIUPYIOIIUM aKTUBUPYIOLIUM arOHUCTOM, LIUTOKUHOM,
XE€MOKHHOM, X€MOKHHOBBIM (PaKTOPOM, OHKOJIIUTHYECKIM BUPYCOM, OMOJIOTHYEeCKUM
[IpenapaToM, BaKLIMHOW, HU3KOMOJIEKYJIIPHBIM IIPENapaToM, TApreTHOU Tepanuen,
IIPOTUBOBOCIAIUTEIBHBIM CPEACTBOM, KJIETOYHOHN TePANUEl, X UMHOTEPAIIEBTUIECKUM

CPEICTBOM WJIH JIy4€BOH Tepanuen.

[0123] JIro00i1 BapHaHT OCYIIECTBICHHS, PACKPBITBIN B TAHHOM JTOKYMEHTE, MOXKET ObITh
HaJIJIeKAIUM 00pa3oM KOMOMHHUPOBAH C JIFOOBIM APYTUM BAPHAHTOM OCYIIIECTBIICHUS,
PaCKpbITbIM B JAHHOM I[OKYMGHTe.ﬂBHO npeanojgaracTcsa uCroJb30BaHUEC KOM6I/IHaLlI/II/I
JT000T0 U3 BAPHAHTOB OCYIIECTBIIEHUS, PACKPBITBIX B 3TOM JOKYMEHTE, C JIFOOBIMU APYTHMHU
BapuaHTaMHU OCYILIECTBJICHNS, PaCKPBITbIMU B 3TOM I[OKYMGHTG.B YaCTHOCTH, BbI60p OOHOTO
win OoJiee BAPUAHTOB OCYIIECTBIICHUS JJIsl OHON 3aMEINAroIIel TPYIIIbI MOXKET ObITh
Ha/IJIeKAIUM 00pa3oM OOBEIMHEH ¢ BEIOOPOM OHOTO MJTH 00Jiee YaCTHBIX BAPHAHTOB
OCYIIECTBJICHUS JIJIs1 JTF0OOH pyroi 3aMeraroriei rpynmbl. Takas koMOMHALIUS MOKET OBITh
NOJIy4€Ha B JIFOOOM OHOM MK OoJiee BApHAHTAX OCYIIECTBJIEHHS N300PETEHHs, OTTMCAHHBIX

B 3TOM JJOKYMEHTE, WJIH B JIFOOOH (popMyIie, OMUCaHHON B 3TOM JJOKYMEHTE.
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KPATKOE OIIHCAHUE YEPTEXEN

[0124] N300peTeHne onmuchIBaeTCs CO CChUIKON Ha CIEAyIoLIe GUIrypbl, KOTOpbIE
IIPENCTABJICHBI TOJIBKO C LEJIbI0 WIIKOCTPALUU U HE NPeHa3Ha4YeHbl A1 orpaHuyeHus. Ha

YepTexax:

[0125] Ha ¢wur.1 nokazana oueHka HHIyLupoBaHHOTO oOpaszoBanus i Tpera (FoxP3) T-
kierok CD4 yenoseka, 00paboTaHHBIX coenrHeHneM 22 B pucyTcTBuu aHTu-CD3/anTu-
CD28/IL-2/TGFp, cornacuo ogHOMy miu OoJiee BApHAHTAM OCYLIECTBICHHS, OTUCAHHBIM B

9TOM JOKYMCHTE.

OCYUIECTBJIEHUE N30BPETEHUA
Omnpenenenus

[0126] Crnenyer moHUMaTh, YTO JAHHOE U300pETEHNE HEe OTPAHUINBAETCS
KOMITO3UIIMSIME M CITOCOOaMH, OTIICAHHBIMHU B 3TOM JJOKYMEHTE, a TaK)Ke OMHCAHHBIMHU
SKCMEPUMEHTAJIbHBIMU YCIOBUSMU, TOCKOJBKY OHH MOTYT BapbUpOBaThCs. Takke cienyer
INOHUMATb, YTO UCMOJIb3yeMasl B 3TOM JOKYMEHTE TEPMHUHOJIOT M MPEIHA3HAYEHA TOJIBKO IS
L[eJIel OMMUCAaHUsl HEKOTOPBIX BAPUAHTOB OCYLIECTBJIEHUs U HE IPEAHA3HAUCHA IS
OTpaHMYEHUs, IOCKOJIbKY 00BEM HACTOSIIIEr0 H300PETeHUsI OTPAHIYEH TOJIBKO MPUIaraeMou

dbopmyioit n300peTeHus.

[0127] Ecnu He yka3zaHO MHOE, BCe TEXHUYECKUE U Hay4Hble TEPMHUHBI, UCIIOJIb3yEMbIE B
5TOM JJOKYMEHTE, HMEIOT TO K€ 3HaYeHHE, KOTOPOe OOBIYHO MOHUMAETCs CIIEeLUAIIIICTOM B
00J1aCTH TEXHUKH, K KOTOPOI OTHOCHUTCS TaHHOE n300peTerue. JIroObie KOMITO3ULIHH,
CHOCOOBI U MaTepHabl, MOJOOHBIE HITH SKBUBAJICHTHBIC OITMCAHHBIM B JAHHOM JJOKYMEHTE,
MOTYT OBITh UCTIOIb30BAHBI PU MPAKTUYECKOM MPUMEHEHHH WJIH TECTUPOBAHUH

HACTOSIIIEr0 H300pETeHUSI.

[0128] Hcnonb3oBaHue BhIPAXKEHUH B €TUHCTBEHHOM YHCJIE W MOJTO0OHBIX CCHUIOK B
KOHTEKCTE OMUCAHUS 3asBJIEHHOrO N300peTeHus (0COOEHHO B KOHTEKCTE (POPMYJIBI
n300peTeHNs1) AOJDKHO TOJKOBATHCS KaK OXBATHIBAIOIIEE KaK €IMHCTBEHHOE, TaK H
MHO>KECTBEHHOE YHCIIO, €CJIM MHOE HE YKa3aHO B 3TOM JJOKyMEHTE WJIU SBHO He

MPOTUBOPECYUT KOHTCKCTY.

[0129] Ilepeuncnenue auana3oHOB 3HAYEHUN B 3TOM JJOKYMEHTE IPEAHA3HAYEHO TOJIBKO
17151 UICTIOJIB30BAHUS B KAYECTBE COKPALIEHHON CCBIJIKA HA KA)KJ0€ OTAEIbHOE 3HAYCHHE,

nonagaromee B A1Mamna3oH, €CJIM MHOC HE YKa3aHO B 3TOM NJOKYMEHTE, IIPHU 5TOM KaXKJ0€
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OTACJIBbHOC 3HAYCHUEC BKIIFOUYCHO B OIIMCAHHUEC, KaK €CJIN ObI OHO OBLIO YKa3aHO 31€Chb

OTACIIBbHO.

[0130] Hcnonb3oBanue BbIpakeHUs "MPUOIU3UTENBHO" MTPeIHA3ZHAYEHO ISl OTICAHUS
3Ha4YeHui b0 Oosbine, TMOO MEHbIIE YKa3aHHOTO 3HAUSHHS B TUANa30HE MPHOIN3UTEIBHO
+ 10%. B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS 3HAYEHHUsI MOTYT OBITh Kak OOJblIIe, TaK U
MEHbIIE YKa3aHHOTO 3HAUYEHUs B TUara3oHe NpUOIM3uTeIbHO + 5%. B HeKoTOphIX
BaPHUAHTAX OCYLIECTBJICHUS 3HAYCHUSI MOTYT OBITh KakK OOJIbIIe, TAK M MEHBIIE YKa3aHHOTO
3HAYeHHs B AMANA30HE MPUONM3UTENBHO + 2%. B npyrux BapuaHTax OCYIIECTBICHUS
3HAYEHHsI MOTYT ObITh Kak OOJIbIIE, TAK U MEHBIIE YKA3aHHOT'O 3HAUEHHsSI B JHAIMa30He
npubnusuTensHO + 1% JlaHHBIe THANa30HbI TPEeIHA3HAUEHBI ISl PAa3bsICHEHUS] KOHTEKCTA,
IIPU 3TOM He TIOAPa3yMEBAETCsl HUKAKUX JTOTIOJIHUTENIbHBIX OrpaHn4eHnii. Bee criocoOwr,
OIHCAHHBIE B ’TOM JIOKYMEHTE, MOTYT ObITh PEAJTM30BaHbI B JTFOOOM MOIXOASAIIEM MTOPSAKE,
€CITM THOE HE YKa3aHO B 3TOM JIOKYMEHTE WJIM WHBIM 00pa3oM SIBHO HE IPOTHBOPEUHT
KOHTeKCTy. Mcrnonb3oBaHue MF000ro 1 BCeX MPUMEPOB HITH HIUTFOCTPATUBHOTO BBIPAIKEHUSI
(marmpumep, "mpumMepHbIi", "Takol kak", "Hampumep", "BKIFOYast, 6€3 orpaHUYeHUs 3TUM"),
NPUBEACHHBIX B 3TOM JOKYMEHTE, MPpeJHa3HAUYEHO TOJIBKO AJIS JIYUIIero, Ooee siCHOTo
OTMCaHMs N300PETEHUs U HE HAKJIA/IbIBAECT OTPAaHMUEHHs Ha 00BbEM H300PETEHMsI, €CITU He

yKa3aHO UHOE.

[0131] Hwuxe npuBeneHsl onpeaeneHust TEPMUHOB, UCIIONb3YEMBIX B HACTOSLIEM
onucanuu. McxonHnoe onpenesneHue, JaHHOE JJIsl TPYIIIBI UM TEPMUHA B JAHHOM
JOKYMEHTE, IPUMEHSIETCsI K 3TOH IPyIIe WK TEPMUHY BO BCEM HACTOSLIEM ONUCAHUU
OTZI€JIbHO WJIN KaK 4acThb APYroM IPyMIbl, €CIM He yKa3aHo nHoe. Eciu He yka3aHo HHOe, BCe
HCIIOJIb3yE€MBI€ 3/1€Ch TEXHUYECKHE U HAyYHbIE TEPMUHBI UMEIOT TO K€ 3HAUYEHUE, KOTOPOe

OOBIYHO ITOHUMAETCSI CrienuajJnuCcTOM B I[aHHOfI 00JIACTH TEXHUKH.

[0132] Tepmuns! "ankmn" u "meao4ds" OTHOCATCS K ATKAHOBOMY (yTJIEBOJIOPOTHOMY )
paauKaiy ¢ NpsIMON WJIM Pa3BETBJIICHHON LEMNbIO, coaepskaiemy oT 1 1o 12 atomos
yriepoaa, MpearnouTuTeNbHO oT 1 10 6 atoMoB yriepoaa. IlpumepHsle "ankuibHble" TpyNIbl
BKJTIOYAIOT B CeOst METWII, STHJI, IPOIIII, U3OMPOTIII, H-OyTHII, T-OyTHJI, U300y THIIITEHTHUI,
FEKCHJI, U30TeKCUIL, renTull, 4,4-TMMETUINEHTU, OKTUIL, 2,2,4-TPUMETUIINECHTUI, HOHWI,
nert, yaaerwt, gogenw U T.1. Tepmun "(C1.Cy)ankun" OTHOCUTCS K aJIKAHOBOMY
(YyrneBogopogHOMY) paarKally ¢ IPSIMON MIIM Pa3BETBICHHOM LIENbIO, cozeprkamemMy ot 1 1o
4 aTOMOB yriieposa, TAKOMY KaK METHJI, STHJI, IIPOITHII, H30TIPOIII, H-OyTHII, T-OyTHI U

n300yTUIL. "3aMereH bl anKui1" OTHOCUTCS K AJIKWJILHOM IPYIIe, 3aMELIEHHON OHUM WU
yT )
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OoJee 3aMeCTUTENSIMH, MTPEANOYTUTENBHO OT 1 10 4 3aMeCTUTENSIMH, B JIFO0OH TOCTYITHON
Touke npucoenuHenus. [Ipumepsl 3amecTuTeneil BKIIOYAOT, HO HE OTPaHUUYNBAIOTCS MU,
OJIHY MK OoJiee U3 CIEeNYIOLUX IPYII: BOJOPO, rajloreH (Harnpumep, OAUH 3aMeCTUTEINb
rajoreHa wim 0oJjiee 3aMeCcTHTeNe rajiorena, 00pasyooIux, B MOCIEAHEM Cllydae, TAKHe
rpynnel, kak CF;unu ankunbHyro rpynmy, Hecymyro CCly), uuknoankun, GUmKIoankul,
CIIUPOAJIKII, AJIKEHWJI, IUKJIOAJIKEHII, alIKUHUJI, rerepounki, apui, OR,, SR,, S(=O)R,,
S(=0)R¢, P(=0):R¢, S(=0)2,0R.,—N=S(=0)(R,), S(=O)(=NR;)(=N(R,),) (cBsizan ¢
mounekyoi yepe3 S wiu N), P(=0),0R., NRyR;, NRpS(=0),:Re, NRyP(=0):R,, S(=0),NRyR¢,
P(=0):NR¢R, C(=0)OR¢, C(=O)R;, C(=O0)NRyR., OC(=O)R,, OC(=0)NR,R,
NRyC(=O)OR,, NR4C(=O)NRyR, NR4S(=0),NRyR., NR¢P(=0);NRyR, NR,C(=O)R, nnu
NRyP(=0),R,, re kaxnplii a1eMeHT R, He3aBUCUMO TpencTaBisieT COO0I BOIOPO, aKuI,
LUKJIOAJIKIJI, aJIKEHWI, IUKJIOAIKEeHWI, aJIKUHIII, TeTePOLIUKII WIN apUJT; KaXKIbIi 3JIEMEHT
Ry, R¢ 1 Ry He3aBHCHMO TipencTaBiisieT OO0 BOAOPO, aJTKUJI, [IUKJIOANKILIL, T€TEPOIUKII,
apwi, win ykasanHble Ry, 1 Rg BMecTe ¢ N, ¢ KOTOpBIM OHH CBSI3aHBI, ONIIIMOHAIBHO 00Pa3yoT
reTEePOLMKIL, M KaXKIbII KXl 31eMeHT R, HE3aBHCHMO MpeacTaBisieT COOOH Ak,
LUKJIOAJIKIJI, AJIKEHWJI, IUKJIOAJIKEHWI, aJIKUHWII, Te€TePOLIUKI WK apuil. B HeKOTOphIX
BAapPHAHTAaX OCYILIECTBJICHUs TAKUE IPYMNIbIL, KaK KW, HUKIOAIKNI, aJIKEHWI, alKUHUL,

HUKJIIOAJIKEHUJI, TETCPOLUKII U apuJl, CaMH MOT'YT OBITh OINIIHMOHAJBbHO 3aMCIICHBI.

[0133] Tepmun "rerepoankun” OTHOCUTCS K JKUJIBHOHN IPYIIIE C NPSMON UITH
Pa3BETBIIEHHOM LIEMbIO, MPEINOYTUTENBHO UMetoLIel oT 2 10 12 atroMoB yriepona, 6onee
IPEeANOoYTUTENBHO OT 2 10 10 aTOMOB yriepoaa B Lieny, OuH Win OoJiee u3 KOTOPBIX ObLTH
3aMEHEHBI T€TePOaTOMOM, BBIOPAHHBIM U3 rpyribl, coctosmei u3 S, O, P u N. [Ipumepnbie
reTepOANTKUIIBI BKJIIOUAIOT B ce0sl, 03 OrpaHMYeHHsI STHM, TPOCThIE AJKHIIOBbIE 3(PUPBI,
BTOPUYHBIC H TPETUYHBIEC AJKHJIAMHHBI, aJKWICYIbQUABbI U T.11. I pynmna MOKeT NpencTaBsTh

co0O¥ KOHLIEBYIO IPYTITY HJIH MOCTHKOBYIO IPYIIITY.

[0134] Tepmun "ankeHnn" OTHOCUTCS K YTJIEBOAOPOAHOMY PaJUKaIy C IPSIMOUN WU
Pa3BETBICHHON LIETIBIO, COAEpP KaIEMY OT 2 10 12 aTOMOB yIiiepoAa U 0 MEHbIIEH Mepe
OIIHY YTJIEPOA-YTIECPOIHYIO ABOHHYIO CBS3b. [[pUMephI TaKUX Pyl BKIKOYAKOT B ceOs
stern win amt. TepmuH "C,-Ce ankeHu1" OTHOCUTCS K YIJIEBOIOPOAHOMY PagHKaIy C
NPSIMOH I Pa3BETBIEHHOH LIETIBIO, COEPIKAIIEMy OT 2 0 6 aTOMOB yTIJIepoJia | o
MEHBIIEH Mepe OHY YIIIEPOA-yIIEPOJHYIO ABOHHYIO CBSI3b, TAKOMY KaK STHJICHWUII,
nponenn, 2-nponenud, (E)- Oyr-2-eaun, (2)-0yt-2-enmn,2-metun(E)-Oyr-2-enun, 2-

metui(Z )-0yt-2-enun, 2,3-auMetun-0yr-2-eHun, (Z )-nenr-2-enun, (E)nent-1-enun, (Z)-
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rekc- 1-ennn, (E )-nenr-2-enun, (Z)-rexc-2-eann, (E)-rexc-2-eaun, (Z)- rexc-1-eaun, (E)-
rekc-1-eamn, (Z)-rexc-3-enun, (E)-rexc-3-enwmn u (E)-rexc-1,3-nuennn."3amerneHHbIH
AJIKWJI"' OTHOCUTCS K aJIKMJIBHOM IPYIITE, 3aMEIIeHHON OTHUM MITH 00Jiee 3aMECTUTEISIMU,
NPEATIOYTUTENBHO OT | 10 4 3aMecTuTensaMu, B IFOOOH TOCTYIHOM TOUKE IPUCOESTUHEHHUS.
ITpumepHBIe 3aMECTUTENH BKIIFOUAIOT, HO HE OTPAHUYHMBAIOTCS UMM, OfHY WK Oolee u3
CJNIEAYIOLIMX TPYIIIT BOAOPOJ, TaJIOTeH, aJIKWJI, TaJIOTeHUPOBAHHBIN aJKWII (T.€. aJKUJIbHAS
TpyIIna, CoAep Kaliasi OMH raJIOTeHOBBINM 3aMECTUTEIb WK 00JIee raloreHOBBIX

3amecrurenedt, Takux kak CF; nim CCly)), unano, Hutpo, okco (1.e. =0), CF;, OCF5,

LUKJIOATIKUJI, OUITUKJIOAIKII, CITUPOATKIIL, AIKSHIT, [IMKJIOATKEHI, aJIKHHIJI, T€TEPOLIIKJI,
apuit, OR,, SRy, S(FO)Re, S(=0)2Re,-N=8(=0)(R4),~RaS(=0)(=NR,),S(=O)(=NRa)(=N(R)>)
(cBsi3aH ¢ Mosiekyoit uepe3 R, umn N), P(=0),R., S(=0),0R., P(=0),0R., NRyR,,
NRyS(=0)2Re, NRyP(=0)2Re, S(=0):NRyR¢, P(=0)2NRpR¢, C(=0)ORy4, C(=O)R,,
C(=O)NRyR., OC(=0)R,, OC(=O)NRsR, NRyC(=0)OR., NR¢C(=O)NRsR,
NR4S(=0);NRyR, NR4P(=0),NRyR;, NRyC(=0)R, unmu NRyP(=0),R,, rae kakmpiii 371eMeHT
R, HE3aBHCHMO TIpencTaBisieT COOOH BOIOPO, ATKWII, LIMKJIOAJIKII, AJIKEHHUIL,
LIUKJIOAJIKEHWJI, aJIKMHWJI, T€TEPOLIMKI WJIM apuJT, KaxkAblid ssieMeHT Ry, R u Rgq He3aBuCcumMoO
MpeCTaBiIsieT COO0I BOJOPOI, aJIKHII, IIMKJIOAKIIL, Te€TePOLIUKIL, apWJl, WJIH YKa3aHHble Ry
R BMecTe ¢ N, ¢ KOTOPBIM OHU CBSI3aHBI, OMIIUOHATBHO 00Pa3yIOT reTePOIHKIT, H KasKIbIH
aNieMeHT R, He3aBUCUMO MpencTaBisieT COO0H aKil, IUKIOATKIIL, aIKSHII, ITUKIOATKEHIL,
ANIKWMHWJI, TETEPOLIMKIT Wik apuit. [IpumMepHbIe 3aMECTUTENTNH CaMU MOTYT OBITh OINILIHOHAIBHO
3aMEILEHBI.

[0135] TepmuH "ankeHu1" OTHOCUTCA K YIJIEBOIOPOAHOMY PaJuKay C IMPsIMOM WU
Pa3BETBJIIEHHON LIETIbIO, COAEp KaIEMy OT 2 10 12 aTOMOB yIiiepoAa U 1o MEHbIIENH Mepe
OITHY YTJIEPOA-YIIIEPOAHYIO TPOUHYIO CBsI3b. [IprMepbI rpy I BKIFOYAIOT B Ce0s1 STHHHMIL.
Tepmun "C,-CsankuHUI" OTHOCUTCS K YTJIEBOJOPOAHOMY pajiuKaiy C MPsIMON UITN
Pa3BETBJIEHHON LIETIbIO, COAEPKAIEMY OT 2 10 6 aTOMOB yIepoJa U O MEHbLIEH Mepe OfHY
TPOMHYIO YIJIEPOA-YIJIEPOAHYIO CBsI3b, TAKOMY KaK 3THHHII, MPOM-1-UHUJ, MPON-2-UHUJ,
OyT-1-uHnn, OyT-2-UHWI, eHT- | -HHUJI, TeHT-2-UHWI, TeKC- | -MHII, TeKC-2-UHUJT WITH TeKC-3-
UHWI. "3aMeIeHHbIN aTKUHWIT" OTHOCUTCS K aJIKUHUJTY, 3aMEIIEHHOMY OJTHUM WH OoJiee
3aMECTHTEJISIMH, MPEANOYTUTEIHHO OT | 10 4 3aMeCTHTENSIMH, B JIFOOOM JOCTYIMHON TOYKE
npucoenuHeHus. [ [puMepHbIe 3aMeCTUTENN BKITIOYAIOT, 03 OrpaHUYeHUs 3TUM, OJIHY HITH
OoJee U3 CeAYIOIUX IPYII: BOJOPO, rajoreH (HanpuMmep, OAMH 3aMECTHTENb IaJloreHa

unu OoJiee 3aMecTUTeNel! rajioreHa, 00OpasyoLMX, B MOCIEIHEM Clly4yae, TAKUe TPYIIbL, KaK
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CF;, unu ankuneryro rpynmy, Hecymyto CCly), unano, uurpo, okco (t.e. =0), CF3, OCFs3,
LIUKJIOAJIKUJL, OMLIMKIIOAIKIII, CIIUPOAJKIJI, aJIKEHIJI, LIUKJIOATKEHWI, aJIKUHWI, T€TEePOLKIL,
apui, ORg, SR,, S(FO)R., S(=0)2R¢, P(=0):R., S(=0),0R, -N=S(=0)(Ra),~R.S(=0)(=NR,),
S(=0)(=NR,)(=N(Ry)») (cBsi3annbIi1 ¢ Monekyoit uepe3R, min N), P(=0),0R,, NRyR,,
NRS(=0):Rc, NRyP(=0),R., S(FO),NRyR, P(=0),NRyR., C(=0)OR¢4, C(=O)R,,
C(=O)NRyR;, OC(=O)R,, OC(=O)NRR,, NRpC(=0)OR,, NR4C(=O)NRpR,,
NR4S(=0),NRyR¢, NR¢P(=0),NRyR;, NRyC(=0)R, unmu NRyP(=0),R¢, rie kaskaplii 371eMeHT
R, HE3aBHCHUMO TIpenCTaBisieT COOOM BOXOPON, AJTKWJI, LIUKJIOATKUII, AJTKSHUJ,
LUKJIOAJIKEHWUJI, JIKUHWJI, T€TePOLIMKI WJIM apuJl, KaxAblid asieMeHT Ry, R 1 R4 He3aBUCHUMO
NpEeACTaBIsIET COOOH BOJOPOA, AJIKHII, IUKJIOAJIKIII, TETEPOLIUKIIL, apPIJI MIIH yKa3aHHbIE Ry 1
R BMecTe ¢ N, ¢ KOTOPBIM OHHU CBSI3aHbI, OMIIUOHAILHO ¢ 00pa30BaHUEM FeTePOIUKIIA; U
KaXIIbIi 3JIEMEHT R HE3aBUCHMO TMPEeACTaBIIET COOOH aTKNII, UKJIOATKWI, AJIKSHUI,
[UKJIOAJIKEHWJI, AJIKUHWII, TE€TePOLUKIT Wn apuii. [IpuMepHbie 3aMeCTUTENT CAaMH MOTYT

OBITh OINLIMOHAJILHO 3aMELLEHDI.

[0136] TepmuH "UUKIOATKUI" OTHOCUTCS K MOJHOCTBIO HACBIIIEHHON LIUKINYECKOM
yIJIEBOAOPOAHOM IpyIne, coaepxkauien ot 1 1o 4 xosen u ot 3 10 8 aTOMOB yriepoaa Ha
KoJ1b110. "C3-C7 UKIIOATKUI" OTHOCUTCS K [UKJIOMPOIIUTY, HUKJIOOYTHITY, HIUKJIOTICHTHITY,
LUKJIOTEKCUJTY WJIM LUKJIOTENTHITY. "3aMelIeHHbIH HUKIOAIKUI" OTHOCUTCS K
LUKJIOAJIKAIBHON TPYIIe, 3aMEIIeHHON OJHUM N 00Jiee 3aMeCTUTEISIMH,
NPEATIOYTUTENBHO OT | 10 4 3aMecTuTeNsiMu, B JIFOOOH TOCTYMHOM TOYKE MPUCOSAMHEHUSI.
[TpuMepHbIe 3aMEeCTUTENH BKIIIOYAIOT, 0€3 OrpaHUYeHUst 3THM, OIHY WJIH OoJiee u3
CJNIEAYIOLIMX TPYIIIT BOAOPOJ, TAJOreH (HaprMep, OJUH 3aMECTUTENb rajloreHa uim oosee
3aMecTuTelNel rajjoreHa, oOpasyroIux, B OCIEJHEM cllydyae, Takue rpynbl, kak CF, nm
ankunbHyto rpymiy, Hecyuyro CCly), unano, autpo, okco (1.e. =0), CF3, OCF3,
LUKJIOAJTKWJI, OMLIMKIIOATKIII, CIIUPOAJIKILI, aJIKEHIJI, IUKJIOATKEHHJI, aJJKHHIJI, TeTEPOLIHKIL,
apun, OR,, SR,, S(FO)R., S(=0)2R., -N=S(=0)(Ra),~RaS(=O)(=NR,),
S(=0)(=NR,)(=N(R,),) (cBsi3anHbIi1 ¢ Monekynoi uepe3R, mwim N), P(=0),R., S(=0),0R.,
P(=0),0R;, NRpR¢, NRpS(=0)2R¢, NRpP(=0):Re, S(=0):NRpR¢, P(=0):NRyR., C(=0)ORy,
C(=O0O)Rg, C(=0)NRyR., OC(=0)R,, OC(=O)NRyR,, NR,C(=0)OR,, NR4C(=O)NRyR,
NR4S(=0):NRyR, NR¢P(=0),NRyR., NRyC(=0)R, unmu NRyP(=0),R¢, re kaskmapiii 371eMeHT
R, HE3aBHCHMO TIpencTaBisieT COOON BOIOPO, ATKWII, LIMKIIOAJIKIII, AJIKEHHUII,
LIUKJIOANKEHWI, aJJKUHWJI, T€TePOLIMKI WIH apwWil, Kaxabli ssieMeHT Ry, R 1 R4 He3aBuCcuMoO

MpeCTaBiIsieT COO0I BOJOPO, aJIKIII, IIUKJIOATKIII, T€TePOLIUKIL, apUiI WU YKa3aHHbIe Ry, 1
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R¢BMecTe ¢ N, ¢ KOTOPBIM OHH CBSI3aHBI, ONMIMOHATIBHO ¢ 00pPa30BaHUEM IeTEPOLUKIIA; U
KaXIbIi 3J1eMeHT R HE3aBUCHMO IpeAcTaBIsgeT COOO0H aKnJl, UKJIOATKWI, AIKEHUI,
LUKJIOAJIKEHUJI, AJIKUHWII, TETEPOLMKII Ui apuJl. IIpumepHbIe 3aMecTUTen CaMi MOTYT
OBITh OIIIMOHATBHO 3aMeleHbl. [IpuMepHbIe 3aMEeCTUTENN TakKe BKIIFOYAIOT B ce0s
CIIUPONPUCOEIUHEHHBIE UM KOHAEHCUPOBAHHbBIE LIUKJIMYECKUE 3aMECTUTEIIHN, B YACTHOCTHU
CHUPONPUCOETUHEHHBIN HUKJIOAIKUI, CIIUPONPUCOCAMHEHHBIN LIUKIOAIKEHHI,
CIMPOTIPHCOSTUHEHHBIH FeTEPOLIMKII (32 HCKIIFOYEHHUEM reTepoapmiia), KOHASHCUPOBAHHBIN
LUKJIOAJIKUJI, KOHIEHCUPOBAHHBIN [IUKJIOAJKEHIII, KOHJEHCUPOBAHHBIN reTepOLIUKI U
KOHJIEHCUPOBAHHBIN apuil, IPUYEM BBILIECYNOMSIHYThINA HUKJIOAIKUIBHBIN,
LIUKJIOAJIKEHUJIbHBINA, T€TEPOLIUKINUECKUI 1 apUIIbHBIN 3aMECTHTEIH CAMH MOTYT OBITh

OIIIIMOHAJIbHO 3aMCIICHDI.

[0137] Tepmun "OunukIoankua" win "CIUPOATKIIT" OTHOCUTCS] K COSIUHEHHIO,

cofiep KaleMy 110 MEHbLIEH Mepe OHO LUKJIOATKUIBHOE KOJBLIO, UMEIOIIee OMH WiIn Ooee
O0IMX aTOMOB B KOJIbLIE C IO MEHBIICH Mepe OTHUM JAPYTHM LIUKJIOATKHIBHBIM KOJIBIIOM.
TepmuH "reTepoOHIMKIOATKII" HITH "TeTepOCTHPOANKHII" OTHOCUTCS K OUIMKIIOAKUIIBHOM
rpymnmne, B KOTOPO M0 MEHbIIEH Mepe OJUH, MPEANOYTUTEIbHO OT 1 10 3, aTOMOB yriepoaa
0 MEHbIIEH Mepe B OJJHOM KOJIbLE 3aMEHEH reTepOoaTOMOM, BBIOPAHHBIM U3 TPYIIIIHL,
cocroswei u3 N, S, O, unu P. ['erepoaroM MOkeT 3aHUMATh KOHLIEBOE MOJIOKEHUE WU
MIOJIOXKEHNE MOCTHKA (T.€. TOUKa COeUHEHUs] MeXXAY AByMs KoabliaMu). IIpumepHbie
OMLIMKJIOAJIKMIIbHBIE TPYIIIBI BKIIFOYAIOT anaMaHT, Ounpkiiof 1.1. 1 nentu,

ounmkno[2.2. 1 rentun, ounmkino[3.1. 1 renrun, Outukio[2.1.1]rekcu,
okTaruaponeHTaneHuwt, ourmkio[3.2.1]okrun, ounukio| 3.3.3 ynaekaHu,
nexaruaponadramuami, ounmkio[3.2.0]renrun, okrarunpo-1H-unnenn,
Oonnmkio[4.2.1Jnonanun u T.1.IIpumMepHbIe CIUPOOULIMKIIOATKHIIbHBIE TPYIIITBI BKIFOUAKOT
criupo[4.4|aonmn, criupo|3.3 Jrenrri, criupo[S.S|ynaenwun, crupo| 3.5 [HoHwM,
criupo[4.5]nerwt u T.1m."3aMeIneHHbIH OUIUKIIOATKIT", "3aMeIeHHbIN CITUP OATKU",
"3aMeIeHHbIH reTepOOHIMKIOATKII" 1 "3aMEIIeHHbIH reTepOCITHPOATKIIT" OTHOCATCS K
OMLMKIIOANKIIIBHON, CIIUPOANIKMIIBHOMN, reTepOOHIIMKIOATKIIIbHOW WITH
reTepOCTIMPOANIKIIIBHON TPYIIIe, 3aMEeIeHHONH OTHIM WK O0Jiee 3aMeCTUTEISIMHY,
NPEATIOYTUTENBHO 1-4 3aMecTUTENsIMH, B JIFOOOH TOCTYIHOH TOUKE

npucoenuHeHus. [IppumepHbIe 3aMeCTUTENN BKIIIOYAIOT, 0€3 OrpaHUYeHUs STUM, OJHY M
OoJee U3 CEAYIOIUX IPYII: BOJOPO, rajoreH (HanpuMmep, OAMH 3aMECTHTENb IaJloreHa

unu OoJiee 3aMecTHTeNel! rajioreHa, 00pasyoLHX, B MOCIEAHEM CIIy4dae, TaKUe IPYIIbI, KakK
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CF; nim anxunbhyro rpynmy, Hecymyto CCly), unano, Hurpo, okco (1.e. =0), CF3, OCF3,
LIMKJIOAJIKHJI, OULIUKJIOATKIJI, CIUPOAJIKIJ, AJIKEHHJI, IUKJIOAJIKESHUIT, AJIKHHUII, T€TePOLIMKII
apusi, OR,, SR,, S(FO)R, S(=0)2R., -N=S(=0)(Ra), ~RaS(=0)(=NR,),
S(=0)(=NR,)(=N(Ry)») (cBsizannbIi1 ¢ Monekynoi uepe3R, mwu N), P(=0),R., S(=0),0R.,
P(=0),0R¢, NRpRc, NRxS(=0):R¢, NRpP(=0):Re, S(=0):NRyRc, P(=0):NRyR, C(=O)ORg,
C(=0O)R,, C(=O)NRyR., OC(=0)R,, OC(=0)NRyR,, NR,C(=0)OR,, NR4C(=O)NRyR,
NR4S(=0),NRyR¢, NR¢P(=0),NRyR;, NRyC(=0)R, unmu NRyP(=0),R¢, rie kaskaplii 371eMeHT

2

R, He3aBHCHUMO mpencTaBisieT coOON BONOPO, aJKUJI, LIUKJIOAIKUII, aJTKEHHUI,
LUKJIOAJIKEHWUJI, JIKUHWJI, T€TePOLIMKI WJIM apuJl, KaxAblid asieMeHT Ry, R 1 R4 He3aBUCHUMO
NpeaCTaBiIsieT COO0I BOJOPOI, aJIKIII, ITUKJIOATKIII, T€TEPOLIUKIL, APHJI WJTH YKa3aHHbIER,, u
R BMecTe ¢ N, ¢ KOTOPBIM OHHU CBSI3aHbI, OMIIUOHAILHO ¢ 00pa30BaHUEM IreTePOLHKIIA; U
KKABIN 3JIeMeHT R, HE3aBUCUMO MPEACTABISET COOOM aJIKUII, IUKIIOATKUI, AJTKEHWUIT,
LUKJIOAJIKEHWJI, aJIKUHWJI, T€TePOLMKII WK apuil. [IpumMepHbIe 3aMEeCTUTENN CaMU MOTYT
OBITH OMLIMOHAJILHO 3aMeIleHbl. [[prMepHbIe 3aMeCTUTENH TaK:Ke BKITFOYAIOT B ce0st
CIIUPOINPUCOEANHEHHBIE WJIN KOHAEHCUPOBAHHBIE [IUKJINYECKUE 3aMECTUTEIH, B YaCTHOCTH
CIIUPONPUCOEANHEHHBIN LIUKJIOATKHII, CIIUPONPUCOEANHEHHBIN LINKJIOATKECHII,
CIUPONPUCOSTMHEHHBIN FeTePOLIMKII (33 UCKIIOYEHUEM reTepoapuia), KOHIEHCHPOBAHHBIH
LIUKJIOAJIKUJI, KOHAEHCUPOBAHHBIN LIUKJIOAJIKEHUI, KOHACHCUPOBAHHBIN I'€TEPOLIUKI UIH
KOH/ICHCUPOBAHHbIN apUJjl, IPUYEM BbILICYTOMSHYTHIN LIUKJIOATKUIIBbHBIMN,
LIKJIOAJIKEHUJIbHBIN, T€TePOLIUKINUECKUI 1 apUIbHBII 3aMECTUTEIN CAMH MOTYT OBITh

OIIIHMOHAJIbHO 3aMCIICHBI.

[0138] Tepmun "rerepouukioankui” Uiu "IUKIOreTePOATKII" OTHOCUTCS K
HACBILIIEHHOMY MJIH YaCTUYHO HACBIIIEHHOMY MOHOLIMKJIMYECKOMY, OULIMKITUIECKOMY HITH
MOJULUKJINYECKOMY KOJIbLlY, COAEP KAIIEMY MO MEHBLIEH MEPE OJIUH IeTePOaTOM,
BBIOpaHHBIN U3 TPYIIIbI, COCTOSLIECH U3 a30Ta, CEPbl H KUCIOPOAa, MPEANOYTHTENBHO OT 1 10
3 reTepoaTOMOB B MO MEHBIIEH Mepe OJHOM Kouble. Kaknoe KonbLo NpeAnoYTUTEIBHO
siByisieTcs 3-10 wieHHBbIM, OoJiee pennoYTHTeabHO 4-7 uneHHbIM. [IpuMephl MOIXOISIIIX
reTePOLUKIJIOAKIIIbHBIX 3aMECTUTENIEH BKITFOYAIOT, 0€3 OrpaHUYeHUs 3THM, a3€THUIMHILI,
OKCETaHWJI, MTUPPOTUANII, TETPAruApOPypIlL, TETPAruapOTUOPYPAHILI, THISPUIILL,
MUTIEPA3wI, TeTparuaponupanui, mopdomnuno, 1,3-muaszenanwn, 1,4-nnazenanmn, 1,4-
okcazenaHwI U 1,4-okcatuamanui. I pynmna MOXKeT pencTaBiIATh COOOH KOHLIEBYIO IPYIIITY

WM MOCTUKOBYIO TPYMIY.
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[0139] TepmuH "UUKIOATKEHUT" OTHOCUTCS K YACTUYHO HEHACBIIIIEHHON LIUKJINYECKON
yIJIEBOAOPOAHOM IpyIne, coaepxkauien oT 1 1o 4 kosen u ot 3 10 8 aTOMOB yriepoaa Ha
KosbLO. ITpuMephl TakuX rpymIn BKIIOYAKOT B €051 HUKJIOOYTEHII, IUKJIOTIEHTEHNI,
LIUKJIOT€KCEHWIT U T. . "3aMelleHHbIH [UKIOANIKEHU" OTHOCUTCS K LIUKJIOAIKEHUIIbHOM
IpyIIe, 3aMeIeHHON OHUM i OoJiee 3aMEeCTHTENSIMHE, TIPEATIOYTHTENBHO 1-4
3aMECTUTEJISIMHU, B JIFO0OM JOCTYHOM TOUKe mpucoequHeHus. [[pumepHbie 3aMecTuTeNn
BKJIFOYAIOT, 0€3 OrpaHUYeHUs 3TUM, OIHY WK OoJiee U3 CIENYIOINX TPy BOAOPOL,
rajioreH (HarpuMep, OJJUH 3aMECTUTENb rajloreHa nin 0ojiee 3aMeCTUTENeH TajloreHa,

00pasyoIHX, B IOCIEAHEM Ciydae, Takue rpymnsl, kak CF; nin ankuiabHyo rpymnmy,
necyuyto CCly), unano, Hutpo, okco (1.e. =0), CF;, OCFs, uuknoanxkui, OMUMKIOANKNI,

CITUPOAJTKIIL, AJIKSHIJI, [IUKJIOANKESHIT, alKUHUJI, rerepounk, apmi, OR,, SR, S(=O)R.,
S(=0);R., -N=S(=0)(R,),~R,S(=0)(=NR,), S(=0)(=NR,)(=N(R,)) (cBs3aHHBII C
mounekyoi uepe3R, mwm N), P(=0);R., S(=0),0R,, P(=0),0R., NRyR., NRy,S(=0);R.,
NRpP(=0)2Rc, S(=0):NRpR¢, P(=0)2NRpRc, C(=0)OR4, C(=0)R,, C(=O)NRpRc, OC(=O)R,,
OC(:O)NRbRC, NRbC(:O)ORe, NRdC(:O)NRbRC, NRdS(:O)zNRbRC, NRdP(:O)zNRbRC,
NR,C(=0)R, umn NRyP(=0),R., rae kaxablii a1eMeHT R, HE3aBHCHMO MpencTaBisier coOoi
BOJIOPOJ, aJIKWJI, LUKJIOAJTKHJI, AIKEHUJI, LUKJIOAJTKSHUI, AJJKUHWII, T€TePOLIUKIT WA AP,
Kaxblii snemeHT Ry, Re 1 Rq HE3aBucuMoO npencrasisier co0oi BOIOPO, alIKUIL,
LMKJIOAJIKUJI, TE€TEPOLIUKII, apHJl, WU yYKa3aHHble Ry, 1 Re BMecTe ¢ N, ¢ KOTOpBIM OHH
CBSI3aHbI, OMIHOHAIBHO 00Pa3yIOT reTEePOLIUKIT, U KaKAbIi 3JieMeHT R, He3aBUCHMO
NPEACTAaBIIsIET COOOM aTKUJI, IUKJIOAIKIJI, aJTKSHIJI, LIUKJIOANKSHUI, aJTKHHUJ, T€TEePOLIHKIT
win apuit. [IpuMepHbie 3aMECTUTENTH CaMH MOTYT OBbITh OIMI[HOHAIBHO 3aMEIICHBI.
IIpumepHbIe 3aMECTUTENTH TAKKE BKIIOYAIOT CITUPONPUCOSTUHEHHbIE UITH
KOHIEHCUPOBAHHbIE [IMKIMYECKUE 3aMECTUTEIH, B YACTHOCTH CIIUPOIPUCOETUHEHHBIH
LUKJIOAJTIKUJI, CITAPONPUCOETMHEHHBIMIIMKIIOATKEHIT, CITUPONPUCOETUHEHHBIN TeTePOLIUKIT
(3a UCKJTFOYEHHEM TeTepOoapIia), KOHIEHCUPOBAHHBINA IUKJIOATKHII, KOHIEHCUPOBAHHBIH
LUKJIOAJIKEHWJI, KOHASCHCUPOBAHHBIN IeTEPOLIUKII HJIM KOHISHCUPOBAHHBIHN apwIl, IPUYEM
BBIIIEYTIOMSTHY ThI€ [IUKJIOAKIII, IUKJIOATKEHUJI, TETEPOLNKIT U APUIIbHBIC 3aMECTUTENIN CaMHU

MOTYT OBITb OIIIIMOHAJIbHO 3aMCIICHBI.

[0140] TepmuH "apun" OTHOCUTCS K LHUKJINYECKUM apOMAaTUYECKUM YIJIEBOAOPOIHBIM
rpyImnam, UMErIUM OT 1 10 5 apoMaTHUeCKuX KOJel, B YaCTHOCTH K MOHOLIUKITHYECKIM
W OWIUKIMYECKUM IPYTIIaM, TaKUM Kak ¢enm, Oudernnn nau HapTin. Korna orn

COZepIKaT JIBa UJIM OoJiee apoMaTHIeCKuX Kosell (OMLMKINYECKUX U T.11.), apOMaTHUYECKHe
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KOJIbLIA APWJIBHON TPYIIIBI MOTYT OBITh COEAMHEHBI B OJJHON TOUKe (Hampumep, OudeHr)
WM KOHJEHCUPOBaHbI (HarpumMep, HagTui, GeHaHTPeHU U T.11.). TepMuH
"KOHIEHCUPOBAHHOE ApOMATUYECKOE KOJIBLIO" OTHOCUTCS K MOJIEKYJIIPHOMN CTPYKTYpE,
UMeroLIel 1Ba WK Oosiee apOMaTHYECKHX KOJbLA, MPUYEM JBa COCETHUX apOMATHYECKUX
KOJIbIIa UMEIOT J1Ba OOIIMX aToMa yriieposa. "3aMeleHHbIi apui" OTHOCUTCS K apUIIbHON
TPYyIIe, 3aMEeIeHHON OJJHUM MJIH 0OJIee 3aMECTUTENSIMH, MPENOYTHTENbHO 1-3
3aMECTUTEIISIMHE, B JIFOOOH JOCTYHON TOYKe NprcoequHeHus. [[pumepHbie 3aMecTuTeNn
BKJIIOYAIOT, 0€3 OrpaHUYEHUs STHM, OHY WJIH OoJjiee U3 CIeAYIOIINX IPYIIT: BOXOPOZ,
rajioret (HarpuMep, OIUH 3aMECTUTENIb raJloreHa nin Oosee 3aMecTUTeNel rajlorexa,

00pasyoIHX, B IOCIEAHEM Ciy4dae, Takue rpymmnsl, kak CF; nin ankuiabHyo rpymnmy,
necymyto CCly), unano, HuTpo, okco (T.e. =0), CF3, OCF;, uuknoankun, GULHMKIOANKAI,

CIIUPOAJIKII, AJIKSHIJI, IUKJIOANKEeHIT, alKUHWJI, rerepounk, apmi, OR,, SR, S(=O)R.,
S(=0);R,—-N=S(=0)(R,), -R,S(=0)(=NR,), S(=0)(=NR,)(=N(R,)) (cBs3aHHBII C
mounekyoi uepe3R, mwm N), P(=0);R., S(=0),0R,, P(=0),0R,, NRyR., NRy,S(=0),R.,
NRpP(=0)2Re, S(=0):NRpRc, P(=0)2NRpR., C(=0)OR¢4, C(=O)R,, C(=O)NRsR., OC(=O)R,,
OC(=O)NRyR¢, NRyC(=0)OR,, NR4C(=O)NRyR., NR¢S(=O),NRyR¢, NR4P(=0),NRyR,,
NR,C(=0)R, umu NRyP(=0),R., rae kaxablii a1emMeHT R, HE3aBHCHMO mpencTaBisier co0oi
BOJIOPOJ, aJIKWJI, LHUKJIOAJTKUJII, AIKEHWJI, LUKJIOAJKCHWI, aJJKUHWII, TE€TePOLIUKIT UJIH AP,
Kkaxabii aseMeHT Ry, Re 1 Ry He3aBucumo npencrasisier coO0i BOAOPON, ajKHI,
LUKJIOAJIKWJI, T€TEPOLIMKIL, apyJl, WU yKka3zaHHble Ry, u R, BMecTe ¢ N, ¢ KOTOpbIM OHU
CBSI3aHBI, OMIIHOHAIBHO 00Pa3yIOT reTEePOLIUKIT, U KaKAbIi 3J1eMeHT R, He3aBUCHMO
MpeCTaBIsieT COOOM aMKUI, UKJIOANKII, AIKEHIT, [IMKJIOAKEHIT, aIKMHUJI, T€TEPOLIHKIT
HJIN apuL. HpI/IMeprIe 3aMECTUTEIIN CaMU MOT'YT 6I:>ITb OINIHHUOHAJIBHO 3aMCIICHBI.
HpI/IMeprle 3aMECTUTCIIN TAKKE BKIIFKOYAKOT B ce6$[ KOHACHCUPOBAHHBIC IUKIITUYICCKHE
rpymnribl, B 4aCTHOCTH KOHI[eHCI/IpOBaHHbeI OUKJIOAJIKHIJI, KOHHGHCHpOBaHHbIﬁ MUKJIOAJIKCHHII,
KOHI[GHCI/IpOBaHHbIﬁ rETCPOLUKIT UITU KOHI[GHCI/IpOBaHHbeI apuii, IpUYEM BBILICYTIOMAHYTHIC
LHUKJITOAJIKUIIBHBIC, TUKIIOAJIKEHUJIBHBIC, TETCPOLUUKIINYCCKUEC U APpUJIBHBIC 3aMECTUTEIN CaMUr

MOTYT OBITb OIIIIMOHAJIbHO 3aMCIICHBI.

[0141] Tepmun "Onapuin" OTHOCUTCA K IBYM apHIIbHBIM IPYIIIIAM, CBS3aHHBIM
OMHApHOH CBs13bk0. TepMuH "Ourerepoapus”" OTHOCHTCS K IBYM IeTepOapHIIbHBIM TPYIIIIaM,
CBSI3aHHBIM OJIMHAPHOM CBSI3bI0. AHAJIOTMUYHO, TEPMUH "reTepoapui-apui’ OTHOCUTCS K
reTepOAPUIIbHON IPyNIe U apUIbHOM IPYIIE, CBA3aHHBIM OJMHAPHOMN CBSI3bI0, & TEPMUH

"apuin-rerepoapui” OTHOCUTCS K ApUIIbHOM IPYIIE U TeTepOapHIIbHON IPYIIE, CBSI3aHHBIM
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OIMHAPHOM CBSA3BI0. B HEKOTOPBIX BapHaHTaX OCYILIECTBJICHUs] KOJIMYECTBO ATOMOB KOJIBLIA B
reTepoapuIbHOM W/WIIHA apUIIBHOM KOJIbLIE UCIIONB3YETCs M YKa3aHUs Pa3MepOB apUIIbHOTO
WJIM FeTEPOAPUIIBHOTO KONbLa B 3aMecturessix. Hanpumep, 5,6 -rerepoapusiapui OTHOCUTCS
K 3aMECTUTEIII0, B KOTOPOM 5 YJIEHHBIN IeTepoapuil CBA3aH C 6 4JIeHHON apuiIbHON IPYNIION.

Jpyrue KoMOMHAIMU U pa3Mephl KOJIeLl MOTYT ObITh YKa3aHbl CXOJHBIM 00pa3oM.

[0142] Tepmun "kapOoruka" v "yriepoaHbIil LUK OTHOCUTCS K TIOJHOCTBIO
HACBIIIEHHON WJIM YaCTUYHO HACBIIIEHHOHN [UKJINYECKON YIJIEBOJOPOAHOMN IPpyIIie,
coaepskaieit ot 1 1o 4 kosien v 0T 3 70 8 aTOMOB yIJIEpOa B KOJIbLE, WU K LIUKIUYECKUM
apoOMaTHUYeCKUM yTJI€BOJOPOAHBIM IPYIINaM, UMEIOIINM OT 1 10 5 apoMaTHYeCKUX KOJbla, B
YaCTHOCTH MOHOLIMKJIMYECKHE WIH OMLIUKIINUECKHe TPYIIIbL, Takue Kak Gperun, ondennn nwim
HadTwt. TepmuH "KapOOUUKIT" BKIFOYAET B CeOsl LIMKJIOAKII, [IUKJIOATKEHI,
LUKJIOAJIKUHUJI U apWJI, KaK OMpeaeNieHo Boiiie. TepMuH "3amMerneHHbIi kapOouukt”
OTHOCHTCSI K KapOOLUKITy MM KapOOLUKINIECKIM TPYIINaM, 3aMELIEHHBIM OTHUM HJTH
OoJee 3aMeCTUTENSIMY, TPEANIOYTUTENBHO 1-4 3aMecTUTENs MY, B JTF0O0H JOCTYITHON TOUYKE
npucoennHeHus. [IpuMepHble 3aMeCTUTENH BKIIIOYAOT B ce0s1, 6€3 OrpaHuveHuUs 3TUM,
3aMECTUTENH, OMMCAHHBIE BbILIE [Tl 3aMEILEHHOIO LIMKIOANKIIIA, 3aMELIEHHOTO
LIMKJIOAJIKEHNJIA, 3aMELIIEHHOTO LIMKJIOAJIKMHUJIA U 3aMellieHHoro apuna. [lpumepHsie
3aMECTHUTENH TAKXKe BKIIIOYAIOT B ce0s1 CIMPONPUCOEIMHEHHbIE UM KOHACHCUPOBAHHBIE
LUKJINYECKHE 3aMECTUTENHN B JIFO0OH AOCTYIMHOHN TOUKE MJIM TOUKAX NPUCOEINHEHUs, B
YaCTHOCTH CIIUPONPUCOECANHEHHBIN UKIOANKIII, CIUPONPUCOEIMHEHHBIN LINKJIOAIKESHMUI,
CIIUPONPHCOETUHEHHBII FeTePOLIUKI (38 UCKITIOYEHHUEM reTepoapuiia), KOHAEHCUPOBAHHBIN
LIUKJIOAJIKWJI, KOHAEHCUPOBAHHBIN ITUKJIOATKEHWI, KOHASHCUPOBAHHBII MeTePOIINKI UITU
KOHJIEHCUPOBAHHBII apuil, PUYEM BBILIEYTTOMSIHYThIE LIUKJIOANKIIbHBIH,
LIUKJIOAJIKEHUJIbHBIN, T€TEPOLMKJINYECKUN 1 apIIbHBIN 3aMECTUTEIN CAMH MOTYT OBITh
OTLIMOHAJIBHO 3aMEIEHbI.

[0143] Tepmuns! "rereporuka” U "reTepoLUKINYEeCKUH" OTHOCATCS K MOJTHOCTBIO
HaCBILIEHHBIM WJIM YaCTUYHO WJIH MOJHOCTHIO HEHACHIIEHHbIM, BKJIIOUasl apOMaTHUYECKUE
(T.e. «TeTepOAPHIIbHBICY) LIUKINYECKHE TPYIIIEI (HarpuMep, 3-7 YJICHHbIC
MOHOLMKINYeckue, 7-11 wieHHble OUIUKINYECKHe, WK 8-16 YieHHbIe TPUIUKIMYECKUE
KOJIbLIEBBIE CHCTEMBI), KOTOPBIE UMEIOT T10 MEHbIIEH Mepe OANH IeTepoaToM B 110 MEHbIIEH
Mepe OJTHOM KOJIblie, Cofiep KallieM aToM yriepoaa. Kaxkaoe Konblo reTrepoLUuKINnIecKon
TPYIIITBI MOXKET OBITh HE3aBUCUMO HACHIIIEHHBIM FJIH YACTUYHO WU TOJHOCTHIO

HEHAChIIeHHbIM. Kak10€e KONbLO reTepOLUKINYECKON MPYIIbI, COIEPIKALIEE Te€TEPOATOM,
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MOJKET UMeTh 1, 2, 3 win 4 rerepoaromMa, BRIOPAHHBIX U3 FPYTIIbL, COCTOSIIEH U3 aTOMOB
a30Ta, aTOMOB KUCJIOPOJIa M AaTOMOB CEpPBI, IPUYEM IreTepOaTOMBbI a30Ta U CEPBI MOTYT OBITh
OILIMOHAJIBHO OKUCJIEHBI, & F€TePOATOMBI a30Ta ONLIMOHAIBHO MOTYT ObITh KBATEPHU30BAHBL
(TepmuH "rerepoapuin" OTHOCHUTCS K reTepOapUiIbHON IrpyIIe, Hecylneil Y4eTBepTHUHBINA aTOM
a30Ta U, CIEeOBATEIbHO, OJIOKUTENbHBIN 3apsia.) ['erepounkiandeckas rpymna MOxXeT ObITh
NPUCOEIMHEHA K OCTAJIbHON YaCTH MOJIEKYJIbI Ha JIIOOOM reTepoaToMe WK aTOMe yriiepoaa
KOJIbLIA WJTH KOJIBLIEBOM CUCTEeMBI. [IpuMepHbIe MOHOIMKJINYECKUE T€TEPOLIMKINIECKUE
IPYIIBI BKIFOYAKOT B Ce0sl a3€THIUHIII, MUPPOTUAUHIIL, TTHPPOITHIL, TTHPA3OJIHII, OKCETaHII,
MUPA30JIMHIIL, IMUAAA30JIHIT, UMUAA30IHHIIT, TMHIA30JUIHHIII, OKCA30JIMII, OKCA30IHIUHII,
W30Xa30JIMHII, H30Xa30JIHJI, THA30JIHI, THAHA30JINI, THA3OJIHIUHII, U30THA3OJIHII,
U30THA30JIUANHII, QYPHIL, TETPAruapodyprl, THEHWI, OKCAAHA30JINIL,

MUNEPUANHWIL TANEPA3UHII, 2-OKCOMUNEPA3ZUHII, 2-OKCOMUIEPUIUHNUT, 2-
OKCOITUPPOJIOANHIIL, 2-OKCOA3ENMIMHNII, a3€MUHII, TeKCAruAPOANA3eTTMHII, 4-TUTIEPUIOHILI,
MUPUANI, TUPA3HHIIL, THPUMHUIUHIII, THPUAA3UHIII, TPUA3HHII, TPHA3OIIIIL, TETPA3OIHIL,
TeTparuapocy b upanmwi, MopdoauHmIL, THAMOPPOHUICYTBPOTUHII, THAMOPOTUHIIT 1,3-
AUOKCONaH, Terparuapo-1,1-nuokcornennn u 1.1 [lpumepHble OUIMKINYeCKne
reTePOLMKINIECKHE TPYIIIBI BKIFOYAIOT B C€0s1 MHAOIIII, WHAOIUHWII, H30UHAOINIL,
OeH30THa30/ 11T, OEH30KCa30IMIT, OEH30KCATUA30 1T, OEH30THEHNI,
oenso[d][ 1,3 | nuokconun, nurunpo-2H- 6enso[b][1,4]okcaszun, 2,3-
auruapodenso[b][ 1,4] AnoKCHHMI, XHHYKITUIUHII, XMHOJIMHWII, TETParuipOn30X HHOJIHHUII,
U30X MHOJIMHWI, OEH3UMUAA30JIHIT, OSH30MMPAHWIT, HHIOJU3UHILI, OeH30(ypuI,
Oenzodypazanmi, auruapodens3ofd]okcazon, XPOMOHM, KyMapUHII, O€H30MUPaHMUI,
LIUHHOJIMHUJI, XUHOKCATMHWL, Py pJIOMUPUINHII, MHAA3OIMIHHII (Hanpumep, Gypo[2,3-
c]pnupununmn, ¢ypo[3,2-blnupuannui] wim Gypo[2,3-b]nupunmamn),
JOUTHIPOU3OUHIOII, TUTHAPOXUHAZONMMHII (Hanpumep, 3,4-1uruapo-4-okco-
XUHA30JIMHII), TPHA3HHUIIA3ETTHHIIL, TETParuipOX MHOMHIII U T.11. [IpumepHbIe
TPULUKIMYECKHE FeTEPOLIUKIMYECKUE TPYIIbI BKJIIOYAIOT B ceOst kapOazonmii, OeH3uI0IuI,
(beHaHTPONMHWII, aKPUAUHII, (PEHAHTPUIUHIII, KCAHTEHWI U T.I1. TepMUH "4aCTHYHO
HACBHIIIEHHBIH OUIMKINIECKHH TeTepoapil” OTHOCUTCS K OMLIMKIINYECKOMY TeTepOapHILy,
KOTOPBIH SIBIISIETCS YaCTUUHO HACBIIIEHHBIM, HAITPUMEP, UMEIOIINUM HACBILIEHHOE

LHUKITOAJIKUJIBHOC NUJTU T€TCPOLUKIINICCKOE aJIKUJIBHOC KOJIBLO.

[0144] "3aMeleHHbIN TeTepoUrKI" U "3aMeIleHHbIH reTepOLUKINIecKrii” (TakoH Kak

"3aMeIeHHbIH reTepoapril") OTHOCATCS K METEPOLUKITY MITH MeTePOLUKIMIECKHM IPYIINam,
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3aMELICeHHbIM OJJHUM UJIM 0OJIee 3aMECTUTEINSIMH, NTPENNOYTHTEIbHO 1-4 3aMeCTUTENSIMY, B
00O JOCTYIMHOM TOUKe mpucoenquHeHus. [IpuMepHble 3aMeCTUTeNN BKIIFOYAl0T, 0e3
OrpPaHUYEHUs 5TUM, OJIHY WM OoJiee U3 CIeAYIOUUX IPYIIIT: BOIOPO, rajoreH (Hanpumep,
OZIMH 3aMECTHTEJIb TaJIOreHa Wik 0oJiee 3aMeCTHTENeH rajJoreHa, 00Opa3youyx, B IOCIEIHEM
ciydae, Takue rpynmsl, kak CF; uin ankunbayro rpymmy, Hecyuyto CCly), uuano, HUTpo,
okco (m.e., =0), CF3, OCF3, uukioankui, OUIUKIOATKUI, CITAPOATKII, aTKEHI,
LUKJIOAJIKEHUIT, aIKUHIIL, reTepouuk, apmi, OR,, SR, S(=0)R., S(=0):Re, -N=S(=0)(R,),
—R,S(=0)(=NR,), S(=0)(=NR,)(=N(R,),) (cBsi3aHHbIi1 ¢ MOJieKyIOH uepe3R, wu N),
P(=0):R., S(=0),0R¢, P(=0),0R., NRpR., NRpS(=0)2R., NRyP(=O)2Re, S(=0);NRyRc,
P(=0);NRyR., C(=0)ORg, C(=0)R;, C(FO)NRpR, OC(=O)R;, OC(=0)NRyR.,
NRbC(:O)ORe, NRdC(:O)NRbRC, NRdS(:O)zNRbRC, NRdP(:O)zNRbRC, NRbC(:O)Ra NN
NRyP(=0),R,, re kaxnplii a1eMeHT R, He3aBUCUMO TIpencTaBisieT COO0I BOIOPO, aJIKWII,
LUKJIOAJIKIJI, aJIKEHWI, IUKIJIOAJIKEHNJI, aJIKUHUII, T€TePOLIUKII WM apHJT; KaXKAbIH 3JIEMEHT
Ry, R¢ 1 Ry He3aBHCHMO TipencTaBiisieT OO0 BOAOPO, aJTKUJI, [IMKJIOAKILIL, T€TEPOIUKII,
apwi1, Win ykasansble Ry, 11 R BMecTe ¢ N, ¢ KOTOpBIM OHH CBSI3aHBI, ONMLIMOHAIBHO 00Pa3yoT
TeTEePOLHKII; U KOKABIN 3JIeMEHT R HE3aBHCUMO MPECTABISAET COOOM aJKIII, IUKIIOAJKHIL,
aNKEeHW, IUKJIOAJIKEHW, alKUHWI, TeTepOoLUK Ui apui. IIpumepHble 3amecTuTenu camMu
MOTYT OBITh ONLIMOHAJBHO 3aMelleHbl. [[prMepHble 3aMeCTUTENH TaKXKe BKJIIOYAIOT B ceOs
CIMPOTIPUCOEIMHEHHbIE WIIM KOHIEHCUPOBAHHBIE [IUKJINYECKUE 3aMECTUTENH B JIFOOOH
NOCTYITHON TOYKE WJIM TOUKAX MPUCOETUHEHUS], B YaCTHOCTH CITUPOIPUCOEINHEHHBIN
LIUKJIOAJIKUJI, CTUPOTPUCOEIMHEHHBIN LIUKJIOATIKEHWI, CIUPONPUCOEIUHEHHBII reTepOLUKII
(32 UCKJTFOYEHHEM reTepoapuiia), KOHISHCUPOBAHHBIN [IMKJIOATKUII, KOHIEHCUPOBAHHBIN
LUKJIOAJIKEHUJI, KOHACHCUPOBAHHBIN IeTEPOLIMKII HJIM KOHIEHCUPOBAHHBIN apuII, IPUYEM
BBIIIEYTIOMSIHY ThI€ [IMKJIOAJIKUIBHBIHN, [IUKJIOATKEHUIbHBIH, FeTePOLIMKINIECKUI 1

apHHbeIﬁ 3aMECTUTEIIN CaMU MOT'YT OBITh OIIIHMOHAJBbHO 3aMEIICHBI.

[0145] Tepmun "okco" oTHOCHUTCS K %0 3aMeLIA0IIEl rpyIe, KOTopask MOXKeT ObITh
NPUCOEANHEHA K aTOMy YIJIEpOZa B YIJIEPOIHOM LiUKJe nin rerepouukie. Koraa okco-
3aMeLIaoLas rpymnmna NpUCOEJUHEHA K aTOMY YIVIEPOAA B KOJIbLE apOMaTHYECKON IPYIIIEL
HampuMep, apuiia UM reTepoapuiia, CBsI3U B ApOMaTHUECKOM KOJIbLIE MOTYT OBITh

neperpynmupoBaHbl sl YOBJIETBOPEHHS TpeOOBaHUs BaleHTHOCTH. Hanpumep, mupuauH ¢
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[0146] Tepmun "ankunamMuHO" OTHOCUTCS K rpyme, umeroment crpykrypy -NHR', roe R
NpeACTaBysieT COOOH BOJOPOA, AJIKHJT WIIM 3aMELISHHBIN KW, MITH LUKIIOAJKILI, HITH
3aMELIEHHBIN LIUKIOAIKWII, KaK ONPEAEICHO B ’TOM JOKyMeHTe. IIpumepsl
ANIKUJIAMUHOTPYIII BKJIIOYAKOT B ce0s1, 03 OrpaHUYeHHs STUM, METHJIAMUHO, 3THJIAMUHO, H-
MPOMNMUJIaMUHO, U30NPONHUIIAMHUHO, HUKJIOMPOIMUIaAMUHO, H-6YTI/I.]'IaMI/IHO, T-6YTI/IHaMI/IHO,

HCOIICHTUJIIAMHWHO, H-TICHTUJIAMHWHO, I'¢KCHJIAMHWHO, HTHUKJIOINCKCUJIaMHUHO U T.II.

[0147] TepmuH "auankunaMuHO" OTHOCHUTCS K Tpymme, umeroiieii cTpykrypy -NRR', roe
R u R', kasxapiii HE3aBUCUMO, MPEACTABIISIOT COOOM KU MITH 3aMEIIeHHBIN aJTKUJI,
LUKJIOAJIKWJI UJTU 3aMEIIeHHbIN LIUKJIOANKII, [IUKJIOATKEHNI UIU 3aMell€HHbIN
LIUKJIOAJIKEHUJI, aPUJT WJIM 3aMELIeHHbIN apuJl, WU FeTepOLMKI WU 3aMell€HHbIH
reTePOLNKII, KaK ONpeeseHO B JaHHOM foKyMeHTe. R 1 R' MOryT ObITh OTMHAKOBBIMH I
pa3HBIMH B (pparmeHTe AuajkuiaMuHo. [Ipumepr! AMATKUIAMUHOTPYII BKJIIOYAKOT B ce0s,
0e3 orpaHMYeHUs] 3TUM, TUMETUIIAMUHO, METHIISTUIAMUHO, TU3THIIAMUHO,
METHUJIPONUIAMUHO, AU(H-TIPOIIIT)aMHHO, AU(U30MPOIHII)aMUHO, TH(LIMKJIOTPOIINII)aMHHO,
au(H-OyTrin)amMuHO, Au(T-OyTHIT)aMUHO, TH(HEOTIEHTHII)aMUHO, TU( H-TIEHTHJI)aMHIHO,
An(TeKCHI)aMUHO, TH(LUKJIONeKCUIT)aMHHO U T.I. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUs
R u R' cBsizaHbl ¢ 00pa3oBaHUEM LUKIUYECKOH CTPYKTYpbl. [lonydeHHast HUKITHYecKas
CTPYKTYpa MOKET ObITh aDOMAaTUYECKOU UTH HeapoMaTuieckoid. [Ipumepbl mojy4eHHOH
LUKJIMYECKOH CTPYKTYPBI BKIIFOYAIOT B ce0s1, 0€3 OrpaHU4eHuUs STUM, a3UpUIHHUIL,

MUPPOTUANHUI, TUIEPUANHIIL, MOP(OIHHIIL, THPPONUI, UMHAA30JWI, 1,2,4-TpHa3onui u

TETPa30JIIL
[0148] Tepmuns! "rajored" win "rajgo" OTHOCSITCS K XJI0py, Opomy, GTOpy wiu Homy.
[0149] TepMmuH "3aMeleHHBIN" OTHOCUTCS K BApHAHTaM OCYILIECTBJIEHHUS, B KOTOPbIX

MOJIEKYJIa, MOJIEKYJISIPHBIH (PparMEeHT WM 3aMeLIaroIas rpymnmna (Hanpumep, ajaKuibHas,
LUKJIOANKUJIbHAS, AKEHUJIbHAS, UKIIOAJIKEHUIIbHAS, AJIKUHUIIbHAS], T€TEPOLIMKINYECKasl NN
apuibHAs TPYINA WK JIF00ast Apyrasi IPyIIa, paCKPbITast B HACTOSIIEM TOKYMEHTE)
3aMelleHbl OTHUM Win 0oJiee 3aMECTHTENAMY, €CJIU 3TO MO3BOJISIET BAJICHTHOCTD,

MPEINOYTUTENBHO 1-6 3aMecTUTeNsIMH B JIFOOON JOCTYIMHON TOYKE MPUCOSTUHEHUS.
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[IpumepHbIe 3aMECTHTENTN BKJIFOYAIOT, O€3 OrpaHHYeHUs 3TUM, OJHY W Ooee u3
CJIENYIOIIUX TPYIII: BOIOPO, rAJIOreH (HarmpuMep, ONUH 3aMEeCTUTEIb raJIoreHa win 0ojiee
3aMeCTUTeNel rajlorena, 00pasyroIux, B OCNeIHEM clly4ae, Takue rpynmbl, kak CF, nmm
ankuibHyto rpynny, Hecymyto CCly), uuano, Hutpo, okco (1.e., =0), CF3, OCF3, ankun,
raJIOTeH3aMeIIeHHbIN aJKUJI, HIUKJIOATKII, OUIMKIOATKII, CIIMPOATIKII, aJTKEHHII,
LUKJIOAJIKEHIJT, aJKUHIII, rerepouuki, apuwi, OR,, SR,, S(=O0)R., S(=0):R., P(=O):R¢,
S(=0),0R.,—-N=S(=0)(R,), -R,S(=0)(=NR,), S(=0)(=NR,)(=N(R,):) (cBs3aHHbII C
monekyoi yepe3R, mwm N), P(=0),0R,, NRyR., NR,S(=0);R., NR,P(=0);R,,
S(=0)NRyR., P(O0):NRpRc, C(=0)ORg, C(=0)R,, C(=O)NRpR., OC(=O)R,,
OC(:O)NRbRc, NRbC(:O)ORe, NRdC(:O)NRbRC, NRdS(:O)zNRbRC, NRdP(:O)zNRbRC,
NRyC(=0)R, unmu NRyP(=0):R,, rie kaskmpiii 377eMeHT R,y HE3aBUCHUMO MpeNnCcTaBisieT coOok
BOZOPO/, aJIKWJI, [IUKJIOAJIKIIL, aJIKEHUJI, [IUKJIOAIKEHIWI, aJTKUHUII, TE€TEPOLINKJII WJIH APUIT;
Kaxxabiid s5eMeHT Ry, Re 1 Ry He3aBucumo npencrasiisier coO0i BOAOPON, Ak,
LIUKJIOAJIKUJI, TE€TEPOLIMKII, apuJl, iU ykasaHHble Ry 1 Re BMecTe ¢ N, ¢ KOTOphIM OHU
CBSI3aHBI, OMIIUOHAJIFHO 00PA3yIOT TeTEPOLIUKIT, U KAKIbIHA 3JIeMeHT R, He3aBUCHUMO
MPEICTaBIISIeT COOOM aTKMJI, IUKJIOANKII, AJIKSHII, [IUKJIOAKSHI, AJIKIHHUJI, T€TePOLHKIT
WU apuJjl. B BBIIEYIOMSHYTHIX MTPUMEPHBIX 3aMECTUTEIISIX TAKUE TPYIIIbI, KaK aJIKUIL,
LUKJIOAJIKWJI, aJIKEHWT, aJIKUHII, [IUKJIOAJTKEHII, T€TEPOLIUKII U apuJjl, CAMU MOTYT OBITh
OMLIMOHAJIBHO 3aMelleHbl. TepMuH "ONIMOHANIBHO 3aMEIeHHBbIN" OTHOCUTCS K BApHaHTaM
OCYIIECTBJIEHUS], B KOTOPBIX MOJIEKYJIa, MOJIEKYJISIPHBIN (pparMeHT UITH 3aMelaroLias rpyrna
(HampuMep, aNKWIbHAsSL, UKIOATKUIbHAS, AIKEHIIIbHAS, LINKJIOAIKSHUIIbHASL, AJIKHHUJIbHAS,
reTepOLMKINYECKasl WA apUJIbHAS TPYIINA WK JF00ast Ipyrasi rpyIina, pacKpbiTasi B
HACTOSIIEM TIOKYMEHTE) MOKET HJIM HE MOXKET OBbITh 3aMellleHbl OMHUM WK OoJiee

YKa3aHHbIMHU BBIIIEC 3aMECTUTCIAMMU.

[0150] Ecnu He yka3aHO MHOE, MPENIoiIaraeTcs, 4To JI0O0H reTepoaToM ¢
HEHACBIIEHHBIMHA BAJICHTHOCTAMU UMECT ATOMBI BOAOPOAA, AOCTATOYHBIC NJId HACBIIICHUA

BaJIEHTHOCTEMN.

[0151] CoennHeHUs O HACTOSIIEMY U300PETEHHIO MOTYT OOpPa30BBIBAThH COJIH, KOTOPBIE
Takke BXOIST B 00beM HacTosimero uzobperenus. [TogpasymeBaeTcsi, 4TO CChLIKA HA
COEAMHEHHE 10 HACTOSIIEMY H300PETEHNIO BKIIFOUAET CChIIKY Ha €ro COJIM, €CJIM He YKa3aHO
uHoe. TepmuH "cosb(conn)", UCTIOB3yEeMBbIH B 3TOM HOKyMeHTe, 0003HAYaeT KUCIIbIe U/WJIH
OCHOBHBIE COJI, OOpa30BaHHbBIE ¢ HEOPTAaHUYECKIUMHU U/ W OPTAHUYECKUMH KUCJIOTaAMH U

OCHOBAHUSAMMU. KpOMe TOro, Korga COCAUHCHUEC 1O HACTOALIEMY I/1306peTeHI/IIO COACPIKUT KaK



64

OCHOBHOH (pparMeHT, Takol Kak, 03 OrpaHMYeHHs] STUM, IUPUINH UM UMHUIA30J1, TaK U
KHUCJIOTHYIO YacTb, TAKYIO KaK, O€3 OrpaHMYeHUs] 3TUM, KapOOHOBYIO KUCIIOTY MU (peHou,
L[BUTTEP-UOHBI (""BHYTPEHHHE COJH") MOTYT ObITh 0OpPa30BaHbl U BKJIFOUEHBI B TEPMHUH
"cosp(comnm)" B KOHTEKCTE 3TOro JokyMeHTa. PapmarieBTHUeCKH npuemiieMsble (T.e.
HETOKCUYHBIE, (PU3HONIOTHYECKH IPUEMIIEMbIE) COJIH SIBJISIIOTCS MPEATIOYTHTEIbHBIMH, XOTSI
APYTHE COJIU TAKXKE MOTYT OBITh HCIIOJIb30BAHBI, HAIPUMED, HA CTAIVSIX BBIIEICHHS WIN
OYHMCTKH, KOTOPbIE MOKHO HUCIOJIB30BATh BO BpeMsi mpUrotosyieHust. Cou COeNMHEHMI 1O
HACTOSIIEMY U300PETEHUIO MOTYT OBITh OOpa30BaHbI, HAIPUMED, 3a CUET PEAKLIUU
OIMHCAHHOTO B JAHHOM JJOKYMEHTE COCIUHEHUS C HEKOTOPBIM KOJIHMYECTBOM KHCIIOThI WIIH
OCHOBAHUS, TAKMM KaK SKBUBAJICHTHOE KOJMYECTBO, B CPelle, TAKOH KaK cpesia, B KOTOPOH

COJIb OCAXKIAETCS, WUIU B BOJHOM Ccpefie, ¢ ToCenyroliei Tuoduinsanuei.

[0152] CoennHEHUs MO HACTOSIIEMY U300PETEHUIO, CONIEPIKaIIiie OCHOBHOH (hparMeHT,
TaKOH Kak, Oe3 orpaHHUYeHHs ’THM, AaMHUHOBOE HJTH TUPUANHOBOE, WIIM UMHIA30JIbHOE
KOJIBLIO, MOTYT 00Opa30BBIBATh COJIU C PA3JINIHBIMI OPTraHUYECKHUMH U HEOPTaHUIECKUMHU
kucjoramu. [IpumepHbIe KUCIOTHO-aIUTUBHBIE COJIN BKIFOUAIOT B CE0sI aLleTaThl
(Harpumep, oOpasyroImuecs: ¢ yKCyCHON KHUCIIOTON MITH TPUTaJIOT€HYKCYCHON KHUCIIOTOMH;
Harnpumep, TpUPTOPYKCyCHAs KHCIOTA), aIUIIAThl, aJTbIUHATHI, aCKOPOATHI, acTiapTaTHl,
Oenzoatbl, OeH3omcynbhoHaThl, OucynbdaTel, OOpaTsl, OyTHPATHI, TUTPATHI, KaM(pOPATHI,
kaMpopcyab(pOHATHI, LIUKIONEHTAHIIPONHOHATHI, JUTTIOKOHATHI, TONELMICYIb(AaThI,
3TaHCYIb(OHATHI, PyMapaTel, NIIOKOT€NTAHOATHI, MTULIEePOdOCchaThl, TeMHUCYIb(ATHL,
reNTaHOATBI, FeKCAHOATBI, THAPOXJIOPHUIbI, THIAPOOPOMHIBI, THAPOHOANABIL,
TUIPOKCUATAHCYJIL(GOHATHI (HAIPUMep, 2-THAPOKCHITAHCYIb(OHATHI ), TAKTAThI, MaJI€aThl,
MeTaHCyIb(QOHATHI, HapTATUHCYIb(POHATHI (Hanpumep, 2-HadTaaTuHCYIb(POHATHI), HUTPATHI,
OKCaJiaThl, MEKTUHATHI, IEPCYIb(aThl, (PEHUITPONHOHATHI (HAapumep, 3-
(benunnponroHatsl), GochaThl, MUKPATHI, MTUBAIATHI, TPOMHOHATHI, CAJTHIIMIIATHI,
CYKIIMHATBHI, CyJib(aThl (Hampumep, 00pa3yIOIIUEcs C CEPHOM KUCIIOTOH), CYJIb(OHATHI,

TapTpaTbl, THOLITMAHATHI, TOJ'IYOJ'ICYJ'II:;(I)OHaTbI, TAKHE KaK TO3UJIAThl, YHACKAHOATBI U T.II.

[0153] CoenuHeHHs O HACTOSIILEMY H300PETEHHIO, CONEPIKAINE KICIOTHBINA (pparMeHT,
TaKOH Kak, 0e3 orpaHrueHHs STHM, (PEHOI WIH KapOOHOBAsI KUCIOTA, MOTYT 00pa30BHIBATh
COJIM C Pa3JIMYHBIMU OPTaHMYECKUMH U HEOPTaHMIECKIMU OCHOBaHUSMU. [IpumepHbIe
OCHOBHBIE COJIH BKJIFOUAIOT B Ce0sl COJIM aMMOHUSI, COJIH IEJIOYHBIX METAJIIOB, TAKHE KaK
COJIM HATPUS, JIUTHS U KaJIUS, COJIU IIEJIOUYHO3EMENbHBIX METAJUIOB, TAKHUE KaK COJH KaJIbLIUs

Y MarHusi, COJM C OPraHMYECKUMH OCHOBAHHSMH (HAaIIpUMep, OPraHNYeCKUMHU aMUHAMH),
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Takye Kak O€H3aTUHBI, TUIHKJIOTeKCHIIAMUHBIL, ruipadamuHbl (0Opa3oBaHHbIe ¢ N,N-
ouc(nerunpoabuerun)s>TuieHauaMuHOM), N-mMeTui-D-riokamunel, N-metun-D-rimkamunsbl,
T-OyTHJIAMHHBIL, M COJIM C AMHHOKHUCIIOTAMHU, TAKUMH KaK apTUHHH, JIN3UH U T.I.. OCHOBHbIE
a30TCOAEpIKaIUe IPYIIIBI MOTYT ObITh KBATEPHU3UPOBAHBI TAKMMH CPEICTBAMHM, KaK HU3LINE
AJIKUJITAJIOTeHU b (HapUMep, METUJI, 3TUJL, IPOIHI U Oy THIIXJIOPUIbI, OPOMHIBI U
Hoaunbl), TUaNKUICYIb(aThl (HAMpUMep, TUMETHIT, AUITHI, TUOYTUI U AUAMUIICYJIb(AThI),
rajoreHu bl C AJTHHHOM IeTbI0 (HanpuMep, IeUu-, Jaypuil-, MUPUCTUII- 1
CTEAPHIIXJIOPHUIbL, OPOMUABI i HOIUABI), APANIKIIITAJIOreHU B! (HarpuMmep, OEH3UI- 1

(eHeTUNOpPOMUIBI) U IpyTHE.

[0154] B naHHOM NOKYMEHTE Takke pacCMAaTPUBAKOTCS MPOJIEKAPCTBA U CObBATHI
COEAMHEHHH coriacHo n3odpereHuro. Mcrnonp3yemblil B JAHHOM JOKYMEHTE TEPMHH
"IpoJIeKapCcTBO" O3HAYAET COSMHEHHUE, KOTOPOE MPHU BBEACHUH CyOBEKTY MOABEPTaeTCsi
XUMHYECKOMY MPEBPAIIEHHUIO TIOCPEACTBOM META0OINIECKUX MITH XUMUYECKHX TPOLIECCOB C
MOJIy4€HHUEM COETMHEHHS IO HACTOSIIEMY H300PETEHHUIO HITH €r0 COJIM W/WJIN COJIbBATA.
CoJpBaThl COSAMHEHHI 1O HACTOSIIEMY H300PETEHUIO BKIIIOYAIOT B ce0sl, Harpumep,

TUAPATHIL.

[01S55] CoenuHeHus O HACTOSIILEMY H300PETEHHIO U UX COJIM UJIH COJIbBATHI MOTYT
CYLIECTBOBATh B UX TAyTOMEPHOM (popMe (Hanmpumep, Kak aMuJ WM UIMUHOM). Bee aTtn
TayTOMEpHbIE (POPMBI pACCMAaTPUBAIOTCS B JAHHOM JIOKYMEHTE KaK 4acTb HACTOSIIIEro
n3o0peTeHus. B naHHOM KOHTEKCTe mrodast n300pakeHHast CTPYKTYpa COEAMHEHUS BKIIIOYAeT

ee TayTOMepHbIEe (POPMBL.

[0156] Bce crepeonsomepsl JaHHBIX COENUHEHHH (HATPUMEp, Te, KOTOPbIE MOTYT
CYLECTBOBATh, U3-3a ACUMMETPUYHBIX aTOMOB YIJIEPOJIa, B PA3JIUYHbBIX 3aMECTUTEISIX ),
BKJIFOYAsl SHAHTHOMEPHBIE (POPMBI U TUACTEPEOMEPHBIE (POPMBIL, BXOIAT B 00BEM HACTOSIIETO
u3o0perenusi. OTaeIbHBIE CTEPEOU3OMEPBI COSTMHEHNH COTJIACHO M300PETEHUIO MOTYT,
HampuMep, Mo CYLIECTBY HE COAEPKATh APYTHUX U30MEPOB (HAMPHUMED, B BUI€ YHCTOTO WIIH
IO CYIIECTBY YHCTOTO ONTHYECKOTO H30Mepa, 00JIAAar0IIero ONpeaeeHHONH aKTHBHOCTBIO ),
WJIA MOTYT OBITh CMELIAaHbI, HAIPUMED, B BHJE PALleMaTOB WJIH CO BCEMU IPYTUMH HITH
APYTUMH BBIOPAHHBIMH CTEPEON30MepaMH. XHUPaJIbHbIE LIEHTPBI IO HACTOSIIEMY
n300pETEHNIO MOTYT UMETh KOHpuUrypamnuo S nim R, xak onpeneneHo B PekomeHnanmsx
1974 rona MexnyHapoqHOTO COK3a TEOPETUIECKOHN U mpuKianHoi xuMud (I
UPAC).Paniemuueckue ¢GopMbl MOTYT OBITh pa3nieieHbl PU3NIECKUMU METOAAMH, TAKUMU

KaK, Harpumep, ppakroHHast KpUCTAJUTH3ALNS, Pa3AesieHUue WU KPUCTAIIH3ALIHS



66

OUACTePEOMEPHBIX MPOU3BOIHBIX WJIH Pa3JIeNIeHHe C IOMOIIbBIO0 XHUPATbHOU KOJIOHOYHOM
xpomatorpaduu. OTaeNnbHbIe ONTHYECKHE U30MEPBI MOTYT OBITh TOJYYEeHBI U3 PAlleMaTOB
JEOOBIM MOIXOSIIIM CIIOCOOOM, BKJTFOUasi, 0€3 OrpaHryueHus, OObIYHBIE CIIOCOOBI, TAKHE
KaK, Hampumep, oOpa3oBaHUE COJIU C ONTUYECKH AKTUBHOM KUCJIOTOM C MOCIeaYOLIeit

KPUCTAJIU3ALUEH.

[0157] CoenuHeHHUs 1O HACTOSIIEMY U300PETEHHUIO MOCIIE UX MOJTyUEHHUS
MPEANOUTUTENBHO BRIAENSIOT U OUULIAIOT JIJIs TIOJy4eHHsI KOMITO3ULIMH, CoAepKaliei
KOJIMYECTBO IO Becy, paBHOe min Oojbinee 90%, Hanpumep, paBHoe wiu OoJbinee 95%,
paBHOe uin Oombinee 99% coenuHeHui ('O CyIECTBY YUCThIE" COSIMHEHNS ), KOTOPbIE
3aTeM HCIIONIb3YIOT MM (POPMHUPYIOT, KaK OIIMCAHO B HACTOSIIEM JOKyMeHTe. Takue "mo
CYLIECTBY YHCThIE" COEIUHEHHS 10 HACTOSIIEMY N300PETEHUIO TAK)KE PACCMATPHUBAIOTCS B

AAHHOM JOKYMECHTE KaK 4aCTh HACTOALICTO I/1306peTeHI/I$I.

[0158] PaccmarpuBaroTcst Bce KOHQUTYpaLMOHHbBIE H30MEPBI COETUHEHHH T10
HACTOSIIEMY U300pETEHUIO JINOO B CMECH, JTMOO B YHCTON WJIM MO CYLIECTBY YHCTOH opme.
Onpenenenne COeIMHEHMH MO HACTOSIIEMY N300PETEHUIO OXBATHIBAET KaK LUC- (Z), TaKk U
TpaHc- (E) n3omepr! akeHOB, a TAKKe IFC- U TPAHC- N30MEPhI IUKIMYECKUX

YTJIE€BOAOPOAHBIX UJIU I'ETCPOLUUKINICCKUX KOJICIT.

[0159] Bo Bcem onucaHuM Irpymnmbl U UX 3aMECTUTENN MOTYT OBITh BBIOPAHBI AJIs

HOJTy4eHHs1 CTAOUIIBHBIX (PPArMEHTOB M COEAMHEHUH.

[0160] OmnpeneneHnss KOHKPETHBIX (PYHKIHOHAIBHBIX IPYIIT U XMMUYECKHX TEPMUHOB
OMKCBHIBAOTCS OOJIee MOAPOOHO B TaHHOM JOKyMeHTe. J[jis 1ienieli HacTosero n3o0peTeHus
XUMHYECKHUE 3JIeMEHThI HIEHTH(OUIIUPYIOTCS B COOTBETCTBUH ¢ [lepuonudeckoii Tabmurei
snemeHTOB, Bepcusi CAS, CripaBOYHHK 1O XUMHHU B QU3HKe, 75-€ U31., BHYTPEHHSSA
00JIOKKa, TPUYEM KOHKPETHBIE (PYHKIIMOHAIBHBIE TPYIIIbI OOBIMHO OMPEAEISIOTCS TaK, KaK
OIHCAHO B 3TOM AOKyMeHTe. Kpome Toro, o0muye npuHUUITBEI OPraHUIeCKON XUMHH, a TAKXKe
KOHKpEeTHbIE (PYHKIIMOHAIbHbIE ()PATMEHTHI U PEAKIIMOHHAS CIIOCOOHOCTD ONMUCAHBI B KHHUTE
«Organic Chemistry», Thomas Sorrell, University Science Books, Sausalito (1999), nonroe

coJiep>KaHHe KOTOPOH BKIIFOUEHO B HACTOSILIUI JOKYMEHT MTOCPEACTBOM CCHUIKH.

[0161] HexkoTtopsle coequHeHns: 0 HACTOSIIIEMY H300PETEHHIO MOTYT CYIIECTBOBAThH B
OIIpeAeNIeHHBIX F€OMETPUIECKHX N CTepeon3oMepHbIxX popmax. Hacrosimee n3obperenne
paccMaTpHUBaeT BCE TaKME COCUHEHUs, BKIIFOYasl LIUC- U TPAHC - u3oMepsbl, R- u S-

SHAHTHUOMEpHI, nuactepeomepsl, (D)-u3omepsl, (L)-n30Mepsl, UX parieMU4eckue CMeCH
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APYyrue ux CMECH, Kak BXOOALIUE B o0bemM 1/1306peTeH1/1$[. I[OHOJ'IHI/ITGJ'II:;HI:;IG ACUMMETPUYHBIC
ATOMBI yrjepoaa MOryT NMpUCyTCTBOBATH B 3aMECTUTECJIC, TAKOM KaK aJIKUJIbHAA I'pyIiria.
HOI[paBYMeBaeTCH, 9TO BCC TAKUEC U30MEPHI, 4 TAKKEC UX CMECHU BKJIFOYUCHBI B HACTOSALICC

n3o0peTeHue.

[0162] B cooTBeTCTBUY ¢ HACTOSAIINM H300pPETEHHEM MOTYT OBITh HCIIOJIb30BAHBI
U30MEpHbIE CMECH, Coep Kalie JI000e U3 pa3IMYHbIX COOTHOIIEHUH n3omepoB. Hanpuwmep,
ecsii OObEAMHAIOTCS TOJIBKO JBA U30Mepa, CMECH, COAEPIKALIIe COOTHOIIEHUS] H30MEPOB
50:50, 60:40, 70:30, 80:20, 90:10, 95:5, 96:4, 97:3, 98:2, 99:1 unu 100:0, paccmatpuBaroTCs
HacTosIuM n3o0pererrneM. CrienuanucTy B JaHHOH OOJIACTH TEXHUKH TOHSITHO, YTO

AHAJIOTUYHBIE OTHOIIECHUA MPEANIOIArartoTCsa AJisd 0oJiee CIIOKHBIX CMECei HN30MEPOB.

[0163] Hacrosiiee n3odpereHne Tak:ke BKIFOYAET U30TOMHO-MEUEHbIe COSTUHEHUS,
UJICHTUYHBIE COSUHEHHSIM, PACKPBITHIM B TOM JOKYMEHTE, 38 HCKJIFOUEHHUEM TOro (aKTa,
YTO ONIMH WK OOJiee aTOMOB 3aMEHEHBI aTOMOM, UMEIOIITUM aTOMHYIO MacCy HITH MacCOBOE
YHCJIO, OTJIMYHOE OT AaTOMHOHN MacChl HJIM MAaCCOBOT'O YHCJIA, KOTOPbIE OOBIMHO BCTPEUYAOTCS
B ipupone. [Ipumeps! H30TOMOB, KOTOPBIE MOTYT OBITh BKJIFOYSHBI B COSAUHEHHSI 110
HACTOSLIEMY U300pETEHHIO, BKIIFOYAIOT B Ce0s1 H30TOIbI BOAOPO/A, YIJIEpoaa, a30Ta,
kuciopona, pochopa, cepsl, propa u xj1opa, Takue Kak, COOTBETCTBEHHO, ’H, °H, “c, ''C,
14C, ISN, 180, 70, °'p, 32P, 3SS, 18F, 1 *°Cl.CoenuHeHust 10 HACTOSALIEeMY U300pETEHUIO WU
SHAHTHOMEP, TUACTEPEOMep, TAyTOMEp WK UX (hapMaLleBTUUECKU ITpUeMIIeMasi COJIb HITH
COJIbBAT, COAEPIKALIME BbILIECYOMSHYThIE U30TOIBI W/WJIN IPYTHe U30TObI IPYTHX aTOMOB,
BXOZST B 00BEM HACTOSIIIErO u300peTeHus. HekoTopbie H30TOMHO-MEUYeHbIe COSAMHEHUS 110
HACTOSIIEMY U300PETEHHUIO, HAMPUMED, B KOTOPbIE BKIIOUEHBI PAINOAKTHBHBIE H30TOIIbI,
Takue kaxk “H u 14C, MOYKHO MCITOJIb30BaTh B aHAJIN3aX PACIPEACNICHUS JIEKAPCTBEHHOTO
cpencTsa u/wnu cyocTpata B TKaHsx. M3oron Tputws, T.e€. 3H, u yriuepoa-14, T.e. 14C, B
YaCTHOCTH MPEATNOYTHTEIBHBI U3-3a MPOCTOTHI X MOJMy4eHHUs: 1 0OHapyskeHus. Kpome Toro,
3amerneHue 0oee TSHKENTbIMA H30TOMAMHY, TAKUMH KakK JeHTepui, T.e.zH, MOJKET 00eCTIEUHTh
oTnpe/eNieHHbIe TEPANEBTUYECKUE TPEUMYINECTBA, OOYCIOBIEHHBIE OOJBIIEH
MeTabOIMYECKON CTaOMIIBHOCTHIO, HAPUMED, YBEJIMISHHBIM TIEPHUOIOM TIOJTYBBIBEICHHUS B
YKUBOM OPTaHU3Me WJIH YMEHbIIEHHBIMH TPEOOBAHUSIMU K JTO3UPOBKE, U, CIIEOBATEIHLHO,
MOJKET OBITh MPEATIOYTHTEIHFHBIM B HEKOTOPBIX 00CTOsTENbCTBAX. COSNMHEHNs, MEUEHHBIE
W30TOINAaMH, OOBIYHO MOTYT OBITh MOJIyY€HbI IyTEM MPOBEICHUS MPOLIEAYP, PACKPBITHIX HA
cXeMax W/ B IPUBEIEHHBIX HIDKE MPUMepax, MyTeM 3aMeHbI peareHTa, He MeYeHHOTO

HU30TOIOM, JICTKOAOCTYITHBIM MEYCHBIM U30TOIIOM PEAr€HTOM.
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[0164] Ecnu, Hanmpumep, TpeOyeTcst KOHKPETHBINH SHAHTHOMEDP COSAMHEHUS 110
HACTOSIIEMY H300PETEHHIO, €0 MOXKHO MOJIYyYUTh IyTeM aCUMMETPUYHOTO CUHTE3a UITH
MyTEeM MOJYYEHUs] XUPAIbHOIO BCIIOMOTraTEIbHOIO BEIECTBA, PU 3TOM MOJYYEHHYIO
AUACTEPEOMEPHYIO CMECH PA3JEIsIIOT U BCIIOMOTAaTENIbHYIO IPYIIY OTILEIISIOT C
HOJTyYeHHEM YHCTBIX TpeOyeMbIX SHAaHTHOMepOB. Kak anprepHaTHBa, €CIIN MOJIEKYJIa
COZEPKUT OCHOBHYIO (DYHKLHMOHAIBHYIO IPYIITY, TAKYIO KaK aMHHO, WJIN KHCJIOTHYIO
(YHKLIMOHAJIBHYIO TPYIIY, TAKYIO KaK KapOOKCHII, TUACTEPEOMEPHBIE COTH 0OPA3YIOTCS C
COOTBETCTBYIOIIEH ONTUYECKHU aKTUBHON KUCJIOTON UM OCHOBAHHUEM C MOCIEAYIOLUM
pazneneHneM oOpa30BaHHBIX TAKHUM 00Pa30M THACTEPEOMEPOB MyTeM (HPAKIIHOHHOMN
KPUCTAJUTH3ALMH WIN C IIOMOIIBIO XPOMATOrpaUIECKUX CPENCTB, XOPOLIO H3BECTHBIX B

I[aHHOfI obnactu TEXHHUKH, U MMOCJICAYIOILINUM BbIACJICHUEM YUCTBIX SHAHTHOMEPOB.

[0165] Crenyet moHUMATh, YTO OMUCAHHBIE B JTAHHOM JJOKYMEHTE COSIUHEHUS MOTYT
OBITH 3aMeIIEeHbI JJFOOBIM KOJIMYECTBOM 3aMeCTUTENEH N (yHKIIMOHAIBHBIX ()parMeHTOB.
Kaxk npaBuino, TepMUH "3aMeIleHHbII", HE3aBUCUMO OT TOT'O, MPEIIECTBYET OH TEPMUHY
"ONUMOHATIBHO" WM HET,  3aMECTHUTEINH, COAepIKaIIrecs B popMyIIax 1Mo HaCTOSLIEMY
N300pETEHHIO, OTHOCSTCS K 3aMEIEeHHI0 BOJOPOAHBIX PAIUKAIOB B JAHHOH CTPYKTYpe
panuKaioM omnpeneaeHHoro 3amecruresisi. Korga 6osee 0mHOTO MOJIOXKEeHUs B OO0 TaHHON
CTPYKTYpP€ MOXET OBITh 3aMELIEHO OoJiee YeM OTHUM 3aMeCTUTEIIEM, BHIOPAHHBIM U3
OTIpeeNIEHHON IPYIIIbI, 3AMECTHTEIIb MOXKET OBbITh TUOO TEM K€ CaMbIM, JINOO APYTUM B
Ka)KAOM IMOJIOKEHUU. B KOHTEKCTE 3TOro JOKYMEHTA MPEeAIoNaraeTcs, 4To TEPMHUH
"3aMelIeHHbII" BKIIIOYaeT B ce0s BCe HOMYyCTUMbIE 3aMECTUTENIN OPraHUUECKUX COSIMHEHHH.
B mmpokoM acnekTe TOmyCTHMbIE 3aMECTHTEH BKIIOYAIOT B Ce0s alIMKINIECKUE U
LUKJIMYECKHEe, PA3BETBJICHHbIC U HEPAa3BETBICHHbBIE, KAPOOIMKINIECKUE U
reTepOLMKINYECKHE, & TAK)KE apOMAaTUYECKHE 1 HEaPOMaTUUYECKUE 3aMECTUTENTN
OpPTraHUYECKUX coenuHeHnH. [{ins neneli HacTosero n300peTeHus reTepoaTOMBbI, TAKUE KaK
a30T, MOTYT UMETh BOAOPOAHBIE 3aMECTHTEIH W/WIIN JIFOOBIE TONYCTHMbIE 3aMECTHTEIH
OpPraHMYEeCKUX COEANHEHUN, ONUCAHHBIX B JAHHOM JJOKYMEHTE, KOTOpbIE YIOBJIETBOPSIIOT
BAJICHTHOCTH rerepoatroMoB. Kpome Toro, nanHoe n3obpereHrne HUKOuM o0pa3oM He
OTPaHUYEHO AOMYCTUMBIMH 3aMECTUTEISIMI OPraHu4YecKuX coenquHeHnid. KomOnHanmm
3aMeCTHUTENIeH U MIEPEMEHHBIX, TPENYCMOTPEHHBIX TaHHBIM H300pETeHHEM,
NPEATIOYTUTENBHO SIBISIFOTCS TEMH, KOTOPbIE MPUBOAAT K 00Pa30BaHHUIO CTAOUIIBHBIX
COEAMHEHUH, MPUTOAHBIX JJIS JISUEHUS], HAIpUMep, MPOoauQepaTUBHBIX HapyLeHui. B

KOHTEKCTE 3TOT0 TOKYMEHTA TEPMHH "CTa0MIIbHBIN" MPENOUYTUTEIBHO OTHOCUTCS K
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COEIUHEHHSIM, KOTOpbIe 00JIaTat0T CTa0MIbHOCTBIO, IOCTATOYHOH JJIsl H3TOTOBJICHUS, U
KOTOPbIE COXPAHSIOT LIEJIOCTHOCTb COEAMHEHUS B TEUEHUE TOCTATOYHOIO MEPHUO/Ia BPEMEHH,
YTOOBI €10 MOKHO OBLTIO OOHAPYKUTH, U MPEANOYTUTEIBHO B TEUEHHE TOCTATOYHOTO
nepuo/a BpeMEeHH, YTOOBI €r0 MOKHO OBIJIO UCTIONb30BATh IS LiesieH, MoApOOHO OMHUCAHHBIX

B JTaHHOM OJOKYMEHTE.

[0166] B xoHTEKkcTe 3TOro JOKyMeHTa TepMUHBI "pak" 1, SKBUBAJIEHTHO, "OMyxoJb"
OTHOCATCS] K COCTOSTHHIO, B KOTOPOM aHOMAJIbHO PETUTMLIUPYIOIINECS KJIETKU XO35UHA
NPUCYTCTBYIOT Y CYOBEKTa B OAAIOLIEMCS] OOHAPYKEHHIO KOJHUYeCcTBe. Pak MOXeT ObITh
3JIOKQYE€CTBEHHBIM WJIH HE3JIOKAYECTBEHHBIM PAKOM. Pak MM OmyXoJii BKJIOYAKOT B cedsl,
6e3 orpaHm4YeHUst 3TUM, T-KJIETOUHBIN JIEHKO3/TMM(pOMY B3pOCIBIX (B TOM YHCJIE BbI3BAHHBIN
T-knerounbm mumpoTponasM BupycoM (HTLV-1) yenoseka), pak KequdeBbIBOISAIINX
MyTeH, paK MO3ra;, paKk MOJIOYHOM KeJe3bl, paK MEHNKH MAaTKH, XOPHOKAPLIMHOMY, PaK
TOJICTON KUIIKH; PAK SHAOMETPHSI, paK MHUIIEBOA; PaK JKEIyIKa; BHYTPHIMUTEIHAIbHBIC
HOBOOOPA30BaHMSL, JIEHKO3bI, TUM(OMBI, paK MEYEHHU, PaK JETKOTo (Harmpumep,
MEJIKOKJIETOUHBIA 1 HEMEJIKOKJIETOUHBIH ); METAaHOMY; HEHpOOIacTOMBI, paKk POTOBOH
MOJIOCTH;, PaK SIMUHUKOB; MAaHKPEATUUECKUH PakK, pak MPOCTATHL, PAK MPSIMOI KHUILIKH,
NOYeYHBIN (TTOYEUHBIH) paK; CAPKOMBI, PaK KOXKH; paK SM4YeK, pak IMUTOBUIHOMN JKEJIe3bl, a
TaK>Ke Pyrue KapLuHOMBI U CApKOMBIL. B KOHTEKCTE 3TOro JoKkyMeHTa TepMuH "numdoma”
OTHOCHUTCS K paKy JTMM(PaTHIECKON CUCTEMbI MJIM PaKy KPOBHU, KOTOPBIN Pa3BUBAETCS U3
auMpouuToB. Pak MOkeT ObITh MEPBUYHBIM HJIH METACTaTHYeCKUM. 3a00IeBaHNUs, OTIHYHbIE
OT paka, MOTyT OBbITh CBSI3aHbI C MyTALIMOHHBIM Y€PEIOBAHIEM KOMIIOHEHTA CUTHAJIBHBIX
nyteit Ras, u packpbIToe B TaHHOM TOKYMEHTE COCIUHEHHE MOYKET OBITh UCIIOJIB30BAHO JIJIsI
JIeYeHHsI STHX HEPaKoBbIX 3a0oseBanuii. Takue HepaKoBbie 3a00J€BaHMSI MOTYT BKJIFOYATH B
cebst: HetipouOpomaros; cunapom Jeonapna; cuaapom HyHana, cuaapom Jleruyca;
curnapom Kocrenso; cepredHo-TnueBoNH-KOKHBIA CHHAPOM, HACJIEACTBEHHBINH pudpoMaTos
neceH 1 Tuma; ayToMMMYHHBIH THMdonponudepaTUBHBINA CHHAPOM; U KaHJUIAPHYIO

MaTb(POpPMaIHIO-aPTEPHOBEHO3HYIO MATb(OPMALIHIO.

[0167] B naHHOM KOHTEKCTE TepMUH "3(PPEKTHBHOE KOJIMUIECTBO" OTHOCHTCS K JIFOOOMY
KOJIMUECTBY, KOTOPOE HEOOXOIUMO HJTH AOCTATOYHO ISl JOCTHIKEHUS WITH CTHMYJIHPOBAHHS
TpeOyemMoro pe3ynbraTa. B HEKOTOPBIX ciiydasx 3QPpeKTHBHOE KOJMUYECTBO NPEICTABIISET
cobotli TepaneBTHUeCKH 3PP eKTHBHOE KomuuecTBO. Tepanesrudecku 3ppexTHBHOE
KOJINYECTBO MPEACTABISIET COOO0H IH000€ KOIMYECTBO, HEOOXOANMOE WU AOCTATOUHOE /ISt

CTUMYJISILIUHU UJTH JOCTIKEHUS TpeOyeMoro OMOJIOrHYeCcKoro OTBeTa y CyObeKTa.
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O dexTrBHOE KOMUIECTBO IS JTFOOOT0 KOHKPETHOTO MPUMEHEHHS MOKET BAPbHPOBATHCS B
3aBUCHUMOCTH OT TaKuxX (pakTopoB, Kak 3a00J€BaHUE WIIN COCTOSHUE, IOABEPTracMoe
JIEYEHUI0, KOHKPETHOE BBOJMMOE CPEACTBO, pasMep CyObeKTa UM TSHKECTh 3a00JIeBaHUs T
cocrosiausl. CreuanycT B JAHHOH 00JIaCTH TEXHUKH MOYKET SMITUPHUYECKH ONPEeSTUTh

5 PEeKTHBHOE KOIMYECTBO KOHKPETHOTO CPencTBa 0e3 HeOOXOAMMOCTH HEHY KHBIX

OKCIIEPUMECHTOB.

[0168] B nmaHHOM KOHTEKCTE TepMUH "CyOBeKT" OTHOCUTCS K IIO3BOHOYHOMY
JKUBOTHOMY. B OTHOM BapuaHTe OCYyIIEeCTBIIeHHsI CyOBEKT MpencTaBisier coooi
MJIEKOTTUTAIOLIEE MITH BUJT MJICKOUTAIOIIUX. B OMHOM BapHaHTe OCYINECTBIEHUS] CYOBEKTOM
SIBJISIETCS] 4eJIOBEK. B Ipyrux BapuaHTaxX OCYIIECTBIIEHUSI CYOBEKT MPEACTABIISIET COOOM
MO3BOHOYHOE JKUBOTHOE, OTJIMYHOE OT YE€JIOBEKA, BKIIFOYAsl, IOMUMO MPOYETo, MPUMATOB,
71a00paTOPHBIX KUBOTHBIX, IOMAIIIHUNA CKOT, CKAKOBBIX JIOMAJAEH, JOMAITHIX KUBOTHBIX U

HEOOOMAIIHEHHBIX KHMBOTHBIX.

[0169] B xoHTEKkcTe 3TOro AOKyMeHTa TepMHUH "HMMYHHasl KJIeTKa" OTHOCUTCS K KJIETKaM
BPOXKIEHHOH 1 MPHOOPETEeHHOW MUMMYHHOH CUCTEMBI, BKJIIOYAsi, HO HE OTPAaHUYUBASICh UMH,
HeUTpouIiIbL, 303MHOQPIIIEL, 0230 MBI, ITHABHBIE KIETKU (HAIIPUMED, aCTPOLIUTHI,
MUKPOTJIHIO U OJIUTOZI€HIPOLIUTBI), MOHOLIUTHI, Makpodaru, JeHIPUTHbIE KIETKH,

aumpountsl, BKirouas B-knerku, T-knerku u NK-kierku.

[0170] B koHTekcTe 3TOro JoKyMeHTa TepMuH "00biyHbIe T-Ki1eTku" npeacTaBiser
coboii T-mumdonuTsl, koTOpbIe SKCIpeccupyroT peuentop off T-kiaerok ("TCR"), a Taxke
kopeuentop CD4 unu CD8.O0buHbIe T-KI€TKU NPUCYTCTBYIOT B neprdepruuecKoil KpoBH,
mimparudeckux y3nax u TkaHsx.Cu. crateio Roberts and Girardi, «Conventional and
Unconventional T Cellsy», Clinical and Basic Inmunodermatology, pp. 85-104, (Gaspari and
Tyring (ed.)), Springer London (2008), mOJHOCTBIO BKJIFOUEHHYIO B HACTOSIIIUI JOKYMEHT
MIOCPECTBOM CCBhUIKU. B KOHTEKCTE 3TOro OKyMeHTa TepMUH "HeTpaauLuoHHble T-kieTku"
npeacTasisieT codoi TumMpounTel, KoTopble 3kcnpeccupyroT TCR y6 1 00bMHO MOTYT
HAXOJIUTBCS B STIUTEIHAIBHON Cpelie, TAKOH KaK KOXKa, JKEeIyAOYHO-KUIIEYHBIN TPAKT WIH
MOYETIONOBOH TpakT. [lpyras noarpymnmna HeTpaAuLUOHHBIX T-KJIETOK MpeACTaBisieT COO0H
WHBapHAHTHYIO ecTecTBeHHYI0 KuyuiepHyto T-kietky ("NKT"), kotopast obnanaer
¢deHoTUnIUeCKUMH U (PYyHKLIMOHAIBHBIMUA CIIOCOOHOCTSIME 00bIuHOM T-KiIeTKH, a TaKkke
NPU3HAKAMH €CTECTBEHHBIX KMJUIEPHBIX KJIETOK (HAIpUMep, UTOJIUTHIECKOH
aKTUBHOCTHIO).Cm.id B kOHTEKCTE 3TOrO NOoKyMeHTa peryistopabsle T-knerku ("Tperu")

MPEICTaBISIIOT coOol cyOnonysinuio T-KJIeTOK, KOTOpbIe MOAYIHPYIOT HMMYHHYIO
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CHCTEMY, TIOANIEPKUBAIOT TOJNIEPAHTHOCTh K COOCTBEHHBIM AHTHUI€HAM, YCTPAHSIOT
ayTOMMMYHHBI€ 3a00JI€BaHNsI 1 HUHBIM 00Pa30M MOAABISIFOT UMMYHOCTUMYJIUPYOIIUE UITH
AKTUBHUPYIOLINE OTBETHI IPYTUX KJIETOK. Tperu ObIBarOT pasHeIx Gpopm, Haubomee
M3YYE€HHBIMU U3 KOTOPBIX SIBJIAIOTCA Te, KOTOpbIe skcnpeccupyroT CD4, CD25 u
Foxp3.Mcnonb3yemblii B JaHHOM TOKYMEHTe TepMuH "nipupoassiii Tper" wnu "n-Tper”
OoTHOcUTCs k Tperam uim KjieTkam, KOTOpbIe pa3BUBAIOTCS B TUMyce. B TaHHOM KOHTEKCTe
tepmuH "uHAynupoBanHbiid Tper" nm "i-Tper" orHocutcs k Tpera wiu KiieTkam, KOTOpbIe

pazBuBaroTCs U3 3penbix CD4+ 00braHbIX T-KJIETOK BHE THMYCA.

[0171] "AxtuBHOCTh" Akt3 oTHOCHTCS K Onomornueckoi GyHKImH Oenka

Akt3 . BHOaKTUBHOCTb MOKET OBITh YBEJTMUEHA MM YMEHBILIEHA 33 CUET YBEIHUSHHS WIH
YMEHBLICHUSI aKTUBHOCTH 0a3aJIbHbIX YPOBHEH OeJiKa, YBETMYSHUS WIH YMEHBIICHHUS
aBUIHOCTHU Oa3aJIbHBIX YPOBHEH Oenka, kojmdecTsa Oenka, cooTHoeHus: Akt3 mo
OTHOIIEHHIO K OIHOM mim Gonee npyrum uzodopmam Akt (Hanmpumep, 6enok Aktl wium
Akt2), yBenmueHus UM YMEHBLIEHUS YPOBHEH SKcripeccuu Oenka (BKIIYas yBeIHUeHHe
w ymenbineHue skcnpeccun MPHK Akt3), nnn nx xomOnnaumu. Hanmpumep,
ouonocrynubiii 6enok Akt3 mpencrapisier coboii OeoK, KOTOPBIN 00J1aaeT KHHA3HOM
AKTUBHOCTBIO M MOJKET CBs3BIBATHCA ¢ cyOcTpatoMm Akt3 u pocdopunuposars ero. benox
Akt3, koTOpBIi HE sABIIsIETCS OMONOCTYMHBIM, BKIHO4YaeT Oenok Akt3, KOTOpbIi HENTPaBUIIBHO

JIOKaJIM30BaH MJIM HECIIOcoOeH cBsA3bIBaThCs ¢ cyocTparamu Akt u pocdopunuposars ux.

[0172] B HEKOTOpBIX BapHaHTax OCYIIECTBJICHHs PACKPBITHIE COEIUHEHUS CEIEKTUBHO
monyaupyroT Akt3 mo cpaBHenuto ¢ Aktl u Akt2. B HEKOTOPBIX BapuaHTaX OCYIIECTBJICHUS
mr000€e U3 PacKpBIThIX coenuHeHui He monynupyet Aktl u Akt2 B CTaTUCTUYECKH 3HAYHMOI
creneHu. B npyrux BapuaHTax ocyuiecTBiIeHHss MOTyJsiust AKt3 pacKpbITBIMU
coequHeHUsIMU npubnu3uTepbHo B 5, 10, 15, 50, 100, 1000 umu 5000 pa3 Gosblie, 4eM ux

monyssiimn Aktl w/wmm Akt2.

[0173] B xoHTekcTe 3TOro AOKyMeHTa TepMHUH "menTua" uin "MojaunenTua” OTHOCUTCS K
L[ENH AMHUHOKHCJIOT JTF000H TMHBL, HE3aBUCUMO OT Moau(uKauu (Harmpumep,
bochopunrpoBaHus WM MTUKO3UIMPOBAHNS ). DTH TEPMHHBI BKJIFOYAIOT OSITKH U X
¢parmenTsl. [loaumenTuabl MOTYT ObITh «3K30T€HHBIMI», YTO O3HAYAET, YTO OHHU SIBJISIFOTCS
"reTepoJIOTHYHbIMU ", T.€. Uy>KEPOAHBIMU AJI UCIIOJb3YEMON KIIETKU-XO035IMHA, HAIIpUMeEp
MIOJIUTIEIITH]T YeJIOBEKa, MPONYLHPYeMblii OakTepruaibHON KiaeTkoil. [TonumenTuasl pacKpbIThI
B JJAHHOM JIOKYMEHTE KaK MOCJIEA0BATENbHOCTH AMUHOKUCIIOTHBIX OCTATKOB. DTH

NMOCJICAOBATCIIPHOCTHU 3alMUCBIBAOTCA CJICBA HAIIPABO B HAIIPABJICHUH OT aMHWHO-KOHLIA K
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KapOOKCH-KOHITy. B COOTBETCTBMH CO CTaHAAPTHON HOMEHKJIATYPOH, MOCIeI0BATEIbHOCTH
AMHHOKHUCJIOTHBIX OCTAaTKOB 0003HAYAOTCSI TPeXOYKBEHHBIM MITH OTHOOYKBEHHBIM KOJIOM,
KaK Mokas3aHo Hwxke: ajnanuH (Ala, A), aprunnH (Arg, R), acnaparus (Asn, N),
acnaparuHoBas kuciora (Asp, D), uucreun (Cys, C), rmyramus (Gln, Q), rimyramunoBas
kuciota (Glu, E), rmunun (Gly, G), ructunun (His, H), uzoneiiuun (Ile, I), neitimn (Leu, L),
m3uH (Lys, K), metnonun (Met, M), penunananus (Phe, F), nponun (Pro, P), cepun (Ser,

S), TpeonuH (Thr, T), tpunrtodan (Trp, W), Tuposun (Tyr, Y) u Banun (Val, V).

[0174] TepmuH "cTUMYyIUpPOBATH HKCIIPECCUI0" O3HAUAET BO3/1E€HCTBOBATDH HA
SKCIIPECCHI0, HAIPUMED, HHAYLIUPOBATh SKCIPECCUIO WM AKTUBHOCTD, UJIM HHAYLIUPOBATh
MIOBBIIEHHYIO/0O0IBIIYIO SKCITPECCUEO MITH aKTUBHOCTD IO CPABHEHHIO C HOPMAaJIbHBIMH,

3A0POBbIMH KOHTPOJIbHBIMU Hp06aMI/I.

[0175] TepMuHbI "MMMYHOAKTUBUPYIOLINI OTBET", "aKTUBUPYIOLINI UMMYHHBIH OTBeT"
U "MMMYHOCTUMYJIUPYIOLIUI OTBET" OTHOCATCS K OTBETY, KOTOPbIN MHULIMUPYET,
UHIYLHPYET, YCUINBAET WM YBEINYMBAET AKTHBALHMIO WIH 3(PPEKTHBHOCTH BPOKIEHHOTO
WM aJalTHBHOTO MMMYHHUTETA. Takie MMMYHHBIE OTBETHI BKJIIOUAIOT, HAIPUMED, PA3BUTHE
TMOJIE3HOTO TYMOPAJIBHOTO (OMOCPEIOBAHHOTO AHTUTEIAMH ) W/WJTH KJIETOYHOTO
(omocpenoBaHHOTO aHTUIeH-CieMPUIeCKIMU T-KIIeTKaMH WM IPOAYKTaAMU UX CEKPELIUH)
OTBETA, HATIPABJIEHHOTO MTPOTHUB MENTH/IA Y MallUeHTa-peuuuenTa. Takoil OTBET MOXKeT ObITh
AKTUBHBIM OTBETOM, HHAYLIMPOBAHHBIM BBEICHUEM NMMYHOI'€HA, UJIM TACCUBHBIM OTBETOM,
MHyLIUPOBAHHBIM BBEIEHHEM aHTHUTENA UM IPUMHUPOBaHHbIX T-kierok. Kierounsii
UMMYHHBIH OTBET BbI3bIBAETCSI IPE3EHTUPOBAHUEM MOJUIIENTUAHBIX SITUTONOB B COYETAHUU
C MOJIEKYJIaMH IJIaBHOTO KoMIutekca ructocopmectumocti (MHC) knacca I wnm kiacca 11
IUTSL aKTUBALMU aHTUTeH-cnenupudeckux CD4+ T-xennepHbix kierok u/mwi CD8+
LUTOTOKCHYECKUX T-kjeTok. OTBET MOXKET Tak)Ke BKJIHOYaTh aKTUBALIMIO MOHOLIUTOB,
makpodaros, NK-kineTok, 6a30(puiIoB, JEHAPUTHBIX KIETOK, aCTPOLIMTOB, KJIETOK
MUKPOTJINH, 303MHO(HIIOB, aKTHBALUIO WIN PEKPYTUPOBAHKE HEUTPODUIIOB HITH IPYTUX
KOMIIOHEHTOB BPOXXIEHHOTO UMMyHHUTeTa. Hanuuue kieTo4Ho-0nocpe10BaHHOTO
UMMYHOJIOTHYECKOT'O OTBETA MOXKET OBbITh OMPENEIeHO C IOMOIIBI0 aHATH30B
nposudeparuu (CD4+ T-kIeTKH) WK aHATU30B [TUTOTOKCHYECKHUX T-TuM(pOIUTOB
("LITJI").OTHOCHTENBHBIE BKJIAIbI T'YMOPAJIBHOTO U KJIETOYHOT'O OTBETOB B 3ALIUTHBINA WIJIN
TepaneBTHUeCKuil 3 (HEeKT UMMYyHOT€Ha MOTYT OBbITh ONPENEIIEHbI TyTEM Pa3eIbHOTO
BbIJI€JICHUS aHTUTEN U T-KJI€TOK U3 UMMYHU3UPOBAHHOTO CUHI€HHOIO )KMBOTHOTO U

W3MEPEHHsI 3aIIUTHOTO WU TepaneBTHIeCKoro 3¢gdekra y BToporo CyobekTa.
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[0176] Tepmunsl "cynpeccuBHBIN UMMYHHBIN OTBET" U "MMMYHOCYIPECCUBHBIIN OTBET
OTHOCSITCS] K OTBETY, KOTOPBIM CHUYKAET WM NPENOTBPALLAET aKTUBALIUIO WU

3(1)(1)6KTI/IBHOCT]> BPOXACHHOI'O WJIH aJalITUBHOI'O UMMYHHUTECTA.

[0177] TepmuH "MMMyHHAs! TOJIEPAHTHOCTD" OTHOCHUTCS K JIFOOOMY MEXaHU3MY, C
MOMOIIBIO KOTOPOTO MOTEHLHATBHO MOBPEXKAAIOINN HMMYHHBIN OTBET MPEAOTBPAILAETCs,
TIOJIABJISIETCS MJTH TIEPEKITFOYAETCsl Ha HETMOBPEXK A0 MMMYHHBIN oTBeT (cM. Bach, et al,

N. Eng. J. Med., 347:911-920 (2002)).

[0178] TepMuHbI "UMMYHOT€HHOE CPEACTBO" UM "UMMYHOT€H" OTHOCSITCS K CPEZCTBY,
CHOCOOHOMY MHAYLMPOBATH UMMYHOJIOTMYECKHI OTBET POTUB CAMOTO Ce0s PU BBEIEHUH

MJ'IeKOHI/ITaI-OH_IeMy, OIIIUOHAJIBHO B COYUCTAHHUU C AABHOBAHTOM.
Coeannenus

[0179] B oxgHOoM acniekTe onucaHo coenunenue ¢ @opmyoii la, Ib wnu Ic B kadecTse
moxayisitopa Akt3.3asiBuTen HEOKUAAHHO OOHAPYIKIIIN, YTO PACKPBITHIE B TAHHOM
TOKYMEHTE COEIMHEHHsI MOy IUPYIOT akTUBHOCTh Akt3, Hanmpumep, aKTUBUPYIOT WIN
UHTUOUPYIOT akTUBHOCTH AKt3 1/miu nmocnenyromuye coObITHs, B 3aBUCUMOCTH OT

CTPYKTYPBI U UX 3aMELIECHUI.

[0180] B ogHOM acnekTe onucano coenunenue ¢ @opmyoii la, Ib mnu Ic,

Y
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KaXKIbIA 3J1IeMeHT X, X, X3, Xu, Xs, X6, X7, Xg, U X9 HE3aBUCUMO NMPEICTABISET
coboit CR; unmu N;

R, BBIOpan u3 rpymsl, cocroseit u3 H, D, ranorena, (C,-Ce)ankmna, (C-
Ce)ranorenankuna, (C,-Ce)ankenmna, (C,-Co)ranorenankenmna, (C,-Ce)ankunmna, (Cs,-

Ce)ranorenankunmna, (Cs-Co)uuknoankuna, (Cy-Cyo)ourmrnoankuna, (Cs-
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C)rereponuknoankuia, (C4-Cyo)rerepodbunknoankuna, (C4-Cio)rerepocnupoankuna,
ranorenupoBanHoro (Cs-C7)rerepounkioankmia, apmia, rerepoapuiia, —OR,, —SRy, -N(R,)2,

~COR,, ~CO;R,, CON(R,),, -CN, -NC, NO,, N3, ~SO,R,, ~SO,N(Ry)»,

T R
RN=8=0 R,N=8=0 N=$=0 « R
| N=8=0
—N(R,)SO2R,, Ra , N(Ra)z, Ra | MRk 1 yacTHYHO

HACBHIIIEHHOTOOMIUKIIHYECKOTO reTepoapuiia, OMIHOHAIBHO 3aMEIIIEHHOTO OJHUM HJTH
oonee(C,-Ce)ankunamu, rajoreanpoBaHHbiMu (C1-Ce)amkumamu, —SO;R,, miu —SO;N(R,);;
npudem kaxpiid u3 (Cs-C7)muknoankuna, (Cy-Cio)onumknoankuna, (Cs-
Cy)rerepounkinoankuna, (C4-Cio)rerepodunmknoankuna, (C4-Cio)reTepocnupoankuia, apuia
u rerepoapmia R, onunonansao 3amenen onauM mwiu donee (C,-Cq)ankunamu,
ranoreHupoBaHHbIME(C -Ce)ankunamu, rajgoreHamu, —OR,, —CN i —N(R,);;

n - gejoe 4uciao oT 0 7o 4, eciti MO3BOJISIET BaJEHTHOCTD;

Q npencrasisier coboit C(R,),, O, NR,, N(C=0)R, nnmu NSO;R,;

Y1, Y2, Y3, Y4 1 Ys kaxablii He3aBuCHMO npeacTasiisitoT codor N mmu CR, ecnn
MO3BOJISIET BAJIEHTHOCTD;

R, BrIOpan u3 rpymmsl, cocroseit u3 H, D, ranorena, (C,-Ce)ankmna, (C,-
Ce)ranmorenankuna, (C,-Ce)ankenmna, (C,-Co)ranorenankenmna, (C,-Ce)ankunmna, (Cs-
Ce)ranorenankunmina, (Cs-C;)auknoankuna, (Cs-Co)onnuknoankmna, (Cs-
C-)rerepounkinoankuna, (C4-Cyo)rerepodunkioankuna, (C4-Cio)rerepocnupoankunia,
ranorenupoBanHoro (Cs-C7)rerepouunkioankuia, apuia, rerepoapuiia, —OR,, —SR,, -N(Ra)a,
—COR,, —CO2R;, CON(R,),, —CN, —NC, NO3, N3, =SO,R,, —SO,N(R,),,

| [, T
RaN=S=O RaN=S=O N=S=0 Py 'Tﬂ
I | | N=5=0
NR)SOR,, R | NRa Ra 'y e
—E-G- mpencrasinsier codoii —(C=0)NRy—, -NR(C=0)—, -N(R)(C=0O)N(Ry)-,
—O(C=0)N(Ry)-,
Wy o
HONS
/W5_W4
~N(R)(C=0)O-, ~SO,NR—, -NR, SO~ umu % e

KakabId 35eMeHT Ry HesaBucumo npencrasisier codoit H, (Ci-
Ce)ankun, (C3-C7)IUKIOaTKUI, apyil WIH FeTepoapt, Wi npudeM Ry u Y3,
Ry, u Yy, Ry, Z) wnm Ry 1 Z4 BMecTe 00pa3yoT ONIIUOHAIBHO 3aMELIeHHBIN S-

6-4JICHHBIN MeTEPOLIMKII,
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Wi, Wy, Wi, Wy, 1 W5 Kakabiii HE3aBUCUMO MPEACTABIISIIOT COOOM
CRs, N i NRg, eciv 1o3BoJIsieT BaJIeHTHOCTD;

KaXIbIH 351eMeHT Rg He3aBUCHMO BbIOpAaH M3 TPYIIIbI, COCTOSLICH U3
H, ranorena, (C;-Cg)ankuna u (C;-Cg)rajgorenankuna,

Kaxblii anemeHT T HezaBucumo npeacrasisier coboit O, N, NR,,
N(C=0)R,;,NC(Rp),OP(=0)(ORy),, miiu NSO,R,, ecnu no3BosisieT BaJIeHTHOCTb;

Kaxxabii anement U HezaBucuMo nipeactasiisietr codoit O, N, NR,,
N(C=0)R,;,NC(Ry),OP(=0)(ORy),, miiu NSO,R,, ecinu no3BosisieT BaJIeHTHOCTb;

KaKabid s5ieMeHT Ry, HesaBucumo npenctasisier codoii H wnu (C-Ce)anku,

Z1, 72>, 73, Z4 v Zskaxapiii He3aBuCcUMO npenctasisitoT codoit N wim CR3, ecin
MIO3BOJISIET BAJIEHTHOCTD;

R; BBIOpaHn u3 rpymmsl, cocrosmeii u3 H, D, ranorena, (C,-Ce)ankuna, (C,-
Ce)ranorenankuna, (C,-Ce)ankenuna, (C,-Co)ranorenankenmna, (C,-Ce)ankunmna, (Cs-
Ce)ranorenankunamna, (Cs-C;)auknoankuna, (Cs-Cyo)onnmknoankmna, (Cs-
C,)rerepouunknoankuia, (C4-Cig)rerepodbunumrnoankmna, (Cy4-Co)reTepocnupoankuia,
raorenupoBanHoro (Cs-C;)rerepouukioankmia, apmia, rerepoapmia, —OR,, —SR,, -N(R,),,

~COR,, ~CO3R,, CON(R,),, ~CN, -NC, NO3, N3, ~-SO;R,, ~SO;N(Ry)s,

| r xR
| N=8=0
NR)SOR,,  Ra Nk Ray i

V orcyrerByer, C(Ra)2, NRy, N(C=0)R,, NSO2R, unu O;

R4 BBIOpan u3 rpynmsl, cocrosimeit u3 (C1-Ce)ankuna, (C3-Cr)uukinoankuna, (Cs-
C10)ounmknoankuna, (Cs-C7)rereporuknoankuia, (C4-Cio)rerepodunmknoankuia, (Ca-
C1o)reTepocrpoaIKuia,apuia, reTepoapuiia, Kaxkablil ONHMOHAIBHO 3aMEIEH OXHUM W
oonee Rs;

WK, KaK ampTepHatuBa, V u Ry BMecTe 00pazyrot (C3-C)reTeponukioankui nin
(C4-Cyo)reTepocnupoanku;

KaKIbIH 351eMeHT Rs He3aBUCHUMO BbIOpaH M3 TPYIIILI, cocTosel u3 H, ramoreHa,
(C1-Cy)ankuna, (C,-Cg)ranorenankuna, (C,-Ce)ankenuna, (C,-Ce)ranorenankenuna, (C,-
Ce)ankunmna, (C,-Ce)ranorenankunauna, (Cs-C,)muknoankuia, (C4-Cio)onmmknoankuna, (Cs-
Cy)rerepoumkmnoankuia, (C4-Cip)rerepodbunuxoankmna, (C4-Cio)reTepocnupoankuia,

ranoreHupoBanHoro (Cs-C;)rerepouunkioankmia, apmia, rerepoapuiia, —OR,, —SR,, -N(R,),,
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~COR,, -CO3R,, CON(R,),, —CN, -NC, NO», N3, ~SO3R,, ~SO:N(R,)2, -N(R;)SO:R,,

| T« Ra
RaN=S=O RaN=S=0 N=S=0 _pr( '?G
! | 1 N=8=0
N(R,)COR,, Ra | N(Ra)2 Ra  u MRy u

Kaxblii aneMeHT R, HezaBucumo npeacrasisier coboit H, (C-Ce)ankun, (Cs-
Ce)ankenun, (C3-C7)IMKIOAIKII, apyJl UJIH TeTepoapuil win 18a R, BMecte oOpasyrot 4-6-

YJIEHHOE KOJIBIIO, OMIHOHAIBHO 3amerneHHoe rajgoreHoM win (C;-Cg)ankumom.

[0181] B HexOTOpBIX BapUaHTax OCYIIECTBICHUS @ NpeACTaBIsieT COOOH

v

S
Xy
n(R)— | )l( @
= N3
X2 B HEKOTOPBIX BapHaHTaX OCYIECCTBICHUA npeacTaBsACT coboit

I
® g
B HeKOTOpBIX BapHaHTax OCYLIECTBJICHUS npencTaBisieT codoit

[0182] B Hekoropbix Bapuantax ocymectsiaerus Q npencrasisier codoii C(R,)2, O, wim
NR,. B HexoTopsIx BapuaHTax ocymectsieHus: Q npeacrasinsier codoit O.B HekoTopbIx
BapuaHTax ocymectsienus Q mpencrasisier codoit NR,. B HekoTopbIx BapuaHTax
ocymecteneHus Q npeacrasisier coboit NH. B HekoTopbIx BapuaHTax ocyiuecTBieHus Q
npencrasisier codoit NCH3 nnn NCH,CH3. B HexoTopbIX BapuaHTax ocyiectsieHus Q
npencrasisierT codoit N(C=0)R, nnu NSO,R;,. B HekoTopbIX BapraHTax ocymecTsieHus Q
npencrasisier codoit N(C=0O)H.B HexoTOpbIX BapuaHTax ocyIuecTBiaeHus Q mpeacTaBisier
coboit N(C=0)CHj3; unmu N(C=0)CH,CHj3;. B HekoTopbIx BapuaHTax ocyecTsiaeHus Q
npencrasisier coooit NSO,H.B HekoTOpbIX BapuaHTax ocyuiecTBieHus Q mpeacTassier

coboit NSOzCH3 500051 N802CH2CH3.

[0183] B HekoTopbIx BapuaHTax ocyuectsiaeHus n pased 0, 1, 2, 3 unu 4.B HEKOTOPBIX
BapUaHTaxX OCyIlleCTBJIEeHMs n paBeH 0.B HEKOTOPBIX BapHaHTax OCYyLIECTBIEHUS h paBeH 1.B
HEKOTOPBIX BAPUAHTAX OCYLIECTBIEHUS N paBeH 2.B HEKOTOPBIX BapUaHTaX OCYILECTBIICHHUS

n paseH 3.B HEKOTOPBIX BApUAHTAX OCYLIECTBICHUS N PaBeH 4.

[0184] B HExOTOpBIX BapHaHTax OCYLIECTBICHUs @ NpeACTaBIsieT COOOH
Q™

B
xZ X

n(R1)_
.B HEKOTOpBIX BapruaHTax OCYIIECTBICHUs X», X3, U X4 KOKABIN
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He3aBUCHMO npencTaBisitoT coboit CRy miu N. B HeKOTOpBIX BapHaHTaX OCYIIECTBIEHUS X,
X3, n X4 npencrasisiroT codoit CR). B HEKOTOpBIX BapuaHTax OCYIIECTBIEHUS X, X3 U X4
npenctaBisioT coboit CH. B HEKOTOpBIX BapUaHTaxX OCYIIECTBIIEHUS OJUH U3 X;, X3,U Xy
npencrasisier codoit N u octanbHble npencTasisitoT codboii CR;. B HekoTopeIx BapuaHTax
OCYIIECTBIIEHHsI OUH U3 X7, X3 U X4 npencranisieT coboit N u ocTabHbIE MPENCTABIISIOT
coboit CH. B HeKoTOpBIX BapuaHTax OCYINECTBICHMS Ba U3 X2, X3 U X4 MPEACTABISIOT
coboti N u ocranbHble mpeacTaBisitoT coboit CR). B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHHSI

nBa u3 X,, X3 u Xy npeactasisitoT codoii N v ocTanbHble pencTasistoT codoit CH.

[0185] B HeKOTOpBIX BapUaHTAX OCYIIECTBJICHHS CTPYKTYPHBIN (parMeHT

A
A . A
\ R)C R
S R n(Ro—qi
;3 R N~ R,

X2~ umeer CTPYKTYpPY 1

Q}L o o
xR Q}‘
R | N N
R N aRT R R
Ri n®RT Il
R4 R - R4

1 , N , WJIH
3
)

PR

N" Ry

n(R1)—T

[0186] B HeKOTOpbIX BapHaHTAX OCYIIECTBJICHUS CTPYKTYPHBIH (hparMeHT

Q}" Q}‘L
A R1 X
R~ T s
- X =X
xX; 3 X5 3.

HUMeEET CTPYKTYPY
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[0187] B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS CTPYKTYPHBIN (pparMeHT

S
R ()\LLLL Q}L R Q}L Q}L
Xz HMeeT CTPYKTYPY , N” , 2N
Q}L Q}L Q}?‘ Q}L
O R1O'\)\ oy U
Z | N"N , 2N ynu N .

[0188] B HekoTOpbIX BapuaHTax OCYIIECTBJAEHUS X1, X2, X3, X4, X5, X6 U X7 KOKIbIN
He3aBUCHMO npencTaBisitoT codoit CR; mmu N. B HeKOTOpBIX BapHaHTaX OCYINECTBIECHUS X,
Xz, X5, Xy, Xs, X u X5 npencrasisitoT coboii CR ;. B HeKOTOpBIX BapraHTaxX OCYIIECTBIICHUS
X1, Xa, X3, Xu, Xs, X6 1 X7 Kakasiid He3aBrucuMo npeacrasisitor codoit CH wiu CCH3. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBAEHUs OOUH U3 X1, X, X3, Xy, X5, X6 U X7 NPEICTABISET
coboii N, u octanpHbIe npencTaBisitoT coboit CR;. B HEKOTOPBIX BapHaHTax OCYLIECTBICHUS
onuH n3 X1, X;, X3, X4, Xs, Xe 1 X7 mpencranisier codoit N, 1 ocTaibHbIE KaXKIbIi
He3aBucuMo npenctasisitoT codboit CH nmn CCH3. B HeKOTOpBIX BapHaHTaxX OCYINECTBIICHHS
nBa u3 X, Xo, X3, Xu, Xs, Xe 11 X7 mpencTaBisitoT coboii N, 1 ocTaibHbIE TPEICTABIISIFOT
coboit CR;. B HEKOTOpBIX BapHaHTax OCYIIECTBICHHS 1Ba U3 X, Xy, X3, X4, Xs, X U X7
NPEACTaBISIIOT co00M N, M OCTaNbHbIE KaXKIbIi HE3aBUCUMO NpencTasisaoT codoit CH mnun
CCHj;. B HeKOTOpBIX BapUaHTaX OCYLIECTBIICHUS TPU U3 X1, X2, X3, X4, X5, X6 U X7
npencTaBisioT coboit N, u octanbHble npencTasisitoT codoii CR). B HekoTopeIx BapuaHTax
ocyiiecTBieHUs TpU U3 X1, X3, X3, Xy, Xs, Xe 1 X7 mpenctasysitoT co0oi N, 1 ocTallbHbIe
KaXblid He3aBucuMo npenctaBisitoT codoit CH mmun CCH;3. B HekoTOpbIX BapuaHTax
ocyuiecTBiieHUs YeThipe u3 X, Xo, X3, X4, Xs, Xe 11 X7 ipeacTaBisitoT codboii N, u
ocrajbHbIe IpencTaBisitoT coboii CR ;. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHUS YEThIPE U3
X1, X3, X3, Xy, Xs, X 1 X7 npenctapisitoT co0oit N, U OCTaIbHbBIE KaKIIbIi HE3aBUCHMO
npexactasisiroT codoit CH mnn CCH;. B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS X,
npencrasisier codoit N, X7 npencrasisier codoit CRy, u Xy, X3, Xu, Xs 1 Xe KaxIblit
He3aBucnMo npenctasisitoT codboit CH nmn CCH3. B HeKOTOpBIX BapHaHTaX OCYINECTBICHHS
X, npencrasisiet coboit N, X5 npencrasinsier coboii CR;, X; npeacrasnser codoit CCH3, u
X1, X4, X5 u X npeacrapisitor codoit CH. B HeKOTOpBIX BapuaHTax OCYIIeCTBICHHS X, U X7

npencTaBisioT coboii N, u X, Xs, Xy, Xs u X npeacrasisitot codoit CR;. B HeKoTOphIX
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BapHaHTaX OCYIIECTBICHHs X, U X7 mpencrasisitoT codor N u X, X3, Xy, Xs u X KaKIabIi

He3aBucuMo npencrasisaoT coboit CH nmu CCH3.

[0189] B HEKOTOpBIX BapUaHTaxX OCYLIECTBIEHUS X7, X3, X4, Xg U X9 KOXKABIN
He3aBHCUMO npenctaisitoT coboit CR; nimm N. B HEKOTOPBIX BapHaHTax OCYINECTBICHUS X,
X3, X4, Xg u Xo npencrasiisitoT codoit CR;. B HeKoTOpbIX BapuaHTax ocyIuiecTBieHus X, X3,
X4, Xg 1 Xo Kaxxabiii HezaBucumo npeactasisitor codort CH mnu CCH;3. B HekoTopbIx
BapHaHTaX OCYIIECTBJICHUsI ONHH U3 X3, X3, X4, Xg U Xo TIpeacTanisier codoit N u
ocrajbHbIe IpencTaBisitoT coboii CR;. B HEKOTOpBIX BapuaHTaX OCYIIECTBIEHHUSI OUH U3
X, X3, X4, Xg 1 Xo ipencrapinsieT coboi N, ¥ OCTaNbHbIE KAKIbII HE3aBUCHMO
npenctaBisitoT coboii CH min CCH;3. B HEKOTOPBIX BapuaHTax OCYINECTBIICHHUS 1Ba U3 X,
X3, Xy, Xg u Xo mpeAcTaBiisitoT co0oit N, u ocrajbHble npeactasisitot codoit CR;. B
HEKOTOPBIX BApUAHTAX OCYIIECTBIIEHUS IBA U3 X;, X3, X4, Xg U Xo MPEACTABISIOT CO00M N,
U OCTaJIbHbIE KaKABIH He3aBuCcUMO npenctasisitoT codoit CH nmm CCH3. B HekoTopsix
BapHaHTaX OCYIIECTBJICHHS TPU M3 X3, X3, X4, Xg U Xo MPEACTABISIOT Co00M N, 1
ocTranbHble peacTaBisioT codoit CR|. B HEKOTOpBIX BapuaHTaxX OCYINECTBIECHUS TPH U3 Xo,
X3, Xy, Xg 1 Xo mpeAcTaBiisitoT co0oit N, U ocTajbHBIE KX HE3aBUCHUMO MPECTABIISIFOT
coboit CH mn CCH3. B HEKOTOpBIX BapuaHTaX OCYIIECTBIIEHUS YeThIpe u3 Xo, X3, X4, Xg U
Xo mpencraBisaoT coboit N, u onuH npeacrasisier codboii CR. B HekoTopbIX BapraHTax
OCYIIeCTBJIEHUs ueThIpe U3 X, X3, X4, Xg U XoIpeAcTaBsitoT co0oit N 1 OIUH MpencTaBisieT

coboit CH mim CCHj.

Q}L"

X

T X
AN =X

XG‘X1 X; 2

[0190] B HEKOTOpBIX BapHAHTAX OCYIIECTBJICHHS CTPYKTYPHBIN (parMeHT

=Y
5 Q o
NN

AN I XX

n(&)@ij n(R1)_'<Ij n(R1)_:<:©
UMEET CTPYKTYPY = , N Z~eN |
o™ Q™

=N

Q}“

N X
S S NN o0 WR )—I/\/ij
R L “(R1)\;© N (R1)"’ Y ’

2 2

0
b

\
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Q}"
£ AN \\ AN
n(R1) | ,/ n(R1) | ) n(R1) n(R1) K _
Q/’u Q}z ~
N N\ AN " 1\\ NS N N N
n(R“@iz n‘R”@/N 3@ (R”k AN AR )

o™ R ot R
N\ N N N A \N
ey )]@ Qj o

QjTz

Q}i Q/‘?H
N
AN AN
®o ;(j R )@i\ N A R
N YN SNE N ,mum N .

[0191] B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS CTPYKTYPHBIN (pparMeHT

Q/
Y NS
R1 SN R1 R1 AN P
~ i~ N
HMEET CTPYKTYPY N , N™ "Rq R ,
Q}L‘
Q}“ Q}L" R Q}Z Q}L N X
|
R1 N/ N/ R1 N/ = N/ R1 R1
Q}"
% %
Q” R, Q/.?y_ Q}LL Q/'?‘L Q N
| |
R1 / N/ 2 / N/ 2 / N/ 2 N/ 2 N/ R17 R1 2
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HEKOTOPBIX BapuaHTax ocyiecTBieHus Q npencrasnser codoit O. B HeKOTOpBIX BapraHTax
ocymectsienus Q npencrasisier codoit NR,, N(C=0)R, nnu NSO,R;. B HekoTopbIx
BapuaHTax ocyuiectsienus Q npencrasnser codoit NH. B HekoTOpbIX BapuaHTax

ocywmectenenust Q npeacrasisier coboit NCH;3 i NCH,CH3.

Q}L"
X
)I(I7 5\ N )|(4
A -
Xe-X; 2 %

[0192] B HeKOTOpBIX BapHAHTAX OCYIIECTBJICHHS CTPYKTYPHBIH (parMeHT

Q/
Q™ Q™ Ry o™ N Q™
Z — Z ~
MIMEET CTPYKTYPY N™ R N" N R ’ N
T R ot o™ a a
~ ~ |
N" R N _N / P
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Q)L" Q}&
R4 R R N Ri
| 2
N~ N R
S N Q,z QA Q/z
|
2 p/
Ry N N Ry N SN N
Q)“

X
e
Xg-y? X/’X3

.B HexoTopbIx

BapHUAHTAX OCYLIECTBJICHUSI CTPYKTYPHBINA (PparMeHT

Q Q'
—~ s
N°  wunu N

npexncrasisiet coboit O. B HekoTOpbIX BapuaHTax ocyiecTBieHus Q npencrasisier coOoi

HUMEET CTPYKTYPY

Ri B HEKOTOPBIX BAPUAHTAX OCYIIECTBICHUS Q

NR,, N(C=0)R; it NSO,R,. B HekoTOpBIX BapuaHTax ocyiiecTBieHus Q mpeacrasiisier
coboit NH. B HekoTopsIx BapuaHTax ocyuiectsienus Q npencrasisier coooit NCH;3 wu

NCH,CHs.

Q}‘L

X

- s
>|<|7 X

Z - X
Xs~x1 X 3

[0193] B HEKOTOpbIX BapHAHTAX OCYIIECTBJICHHs CTPYKTYPHBIH (parMeHT

wany

R1\ﬂxsf§x4
2 X3

MMEET CTPYKTYpPY Xoxy G
[0194] B HeKOTOpBIX BapHAHTAX OCYIIECTBICHHS CprKTyprn‘/'I (1)parMeHT e

x e k
HUMEET CTPYKTYPY ~ B
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Q}“
Ry d Ny ™
R I
HEKOTOPBIX BapHaHTAaX OCYIIECTBIECHUS CTPYKTYPHBIN (1)parMeHT S pmeet CTPYKTYpY

R1RN
“ “ R1\’¢ R1\" " "
Ry o}“ R1RN

2
N
o)‘ R N}L o}‘L RaN}““
a
X R X X 2
N N R °N R °N
Ry Ry Ry Ry

R, R1RN

|\ f\fﬁ TY? T\Iﬁm
~

N

o}LL

el m m
|/ ~

N R, R/ "N

nma R B HexoTOpbIX BapuaHTax
Ry o/ﬁl‘
X
Q}a ~

N

R L
OCYILIECTBIICHHS CTPYKTYPHbIHA GparMeHT X ¢ uMeeT CTpykTypy N

Ry RaN}" o)’1 RaN}l RaN}L 0;,1
SN SN X X AN
~ ~ 2 o ~
N N N Ri N Ri N
Ry ’ R4 ’ Ry ’ R — Ry

&
N
o n(R1)T .

HEKOTOPBIX BAPHUAHTAX OCYIICCTBIICHUA CTPYKTYPHbBIU (1)paFMeHT X X2 UMEET
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R4
AN TR TN NN
Xz
/ /
27 2

CTPYKTYPY X Rty Ri
Q/""L
RoL
n\R) 10 P P
HEKOTOPBIX BapHaHTaX OCYILIECTBJICHUS CTPYKTYPHbBIN (I)parMeHT X HUMEET
Q}‘
Ry X

I Z —Z

CTPYKTYpY X1 %

[0195] B HEeKOTOpBIX BapuaHTaX OCYIIECTBJICHUS CTPYKTYPHBINA (hparMeHT

/"7-,, /‘7'5_
;‘n o Qe

KY“ ﬁf“ F“ff“ R‘ﬁ fl ﬁ

R, R
N aellelsisune e é“
N”N N"N R N"N N/) N/ R, N/) R N/ | /lil

HUMEET CTPYKTYPY

2

3 ot
Ve
ok )Q\ NS
/N N R1\C N)QN u V
Lol =
5 K/ ) Riym R B HEKOTOPBIX BapHaHTaX

/‘777_ /‘?7?_
o ba,
Xg. 2 X3

OCYLIECTBJICHUs CTPYKTYPHBIH (parMeHT nMeer cTpykrypy N
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S Ri A
® ®
N" Ri ymn N Ri B HEKOTOPBIX BapHaHTaxX OCyLIecTBiIeHUs () mpencTaBiser

coboii O. B HexoTopbIX BapuaHTax ocymecTsienus Q npencrasisier codoii NR,, N(C=0)R,
wn NSO,R,. B HekoTopbIx BapuanTax ocyuectsienus Q npencrasisier codoit NH. B

HEKOTOPBIX BapuaHTax ocymecTtieHus Q mpencrasisier codoit NCH; mu NCH,CHs.

[0196] B HexOTOpbIX BapuaHTax OCYLIECTBJIEHUS KaXKAbIH 3J1eMeHT R | He3aBUCUMO
BbIOpaH u3 rpymmsl, cocrositei uz H, D, ranorena, (C;-Ce)ankuna, (C;-Cg)ranorenankuna,
(Cy-Co)ankenuna, (C,-Co)ranorenankenuna, (C,-Ce)ankunmia, (C,-Ce)ranoreHaakuHumia,
(C5-Cr)uuknoankuna, (C4-Cip)ounuknoankuna, (C;-C7)rerepormknoankuia, (Cy-
Co)rerepoburnmkioankuna, apuia, rerepoapmna, —OR,, -N(R,),;, -COR,, —CO;R,,
CON(Ra)z, —CN, —NC, NOz, N3, —SOzRa, —SOzN(Ra)z I/I—N(Ra)802Ra; npuicem (C3-
Cr)muknoankui, (Cy-Cio)onmmknoankun, (Cs-Cr)rerepoumkioankui, (Ca-
Cyo)rerepodurmrnoanku, (C4-C o)reTepocnupoaKml, april U reTepoapuil KaxIblit
OIHOHATBHO 3aMeleH onqHuM i oosee (C,-Co)ankunamu. B HeKOTOpBIX BapraHTax
OCYIIECTBJICHUS KQXKIIbIH 3JIeMeHT R He3aBUCHMO BBIOpaH 13 rpynimbl, cocrosimei u3 (Ci-
Ce)ankuna, (C,-Ce)ramorenankmna, (C,-Ce)ankenmna, (C,-Ce)ranorenankenmnia, (C,-
Ce)ankunmna, (C,-Ce)ranorenankunauna, (Cs-C;)uuknoankuia, (C4-Cp)onumknoankuna, (Cs-
C-)rerepouukioankuna u (C4-Co)rerepodurnmknoankuna; npudem (C;-C;)uuxnoanku, (Cy-
C1o)onumknoankun, (Cs-C7)rerepounkinoanku u (C4-Cio)reTepoOHIMKIOaTKUIT KaXKabIit
OMUMOHANBHO 3amelieH onqHuM uin 6osiee (C-Ce)amkunamu. B HEKOTOPBIX BapHaHTax
OCYILECTBIICHHSI KKbIH 71eMeHT R He3aBUCHUMO BBIOPAH U3 TPYIIIbI, COCTOSILIEH U3 apuiia
u rerepoapuit, mpudeM (Cy4-Co)reTepoCupoaKil, apuil U reTepoapuil Kask bl
OMIHOHATBHO 3amelneH onqHuM miu oosee (C1-Co)ankunamu. B HEKOTOpPBIX BapraHTax
OCYIECTBIIEHHSI K&KBIH 31eMeHT R He3aBuCHUMO BrIOpaH U3 rpymisbl, coctosmeit u3 —OR,,
—SR,, -N(Ry)2, —COR,, -CO;R,, CON(Ry),, —CN, —NC, NO;, N3, —SO,R,, —SO,N(R,), u

—N(R,)SO;R,. B HEKOTOpBIX BapHaHTaX OCYLIECTBICHHS KaKIbIH 3JIeMEHT R HE3aBUCHUMO

I T # Ra
RaN=S=O RaN=S=O N=S8S=0 _pr-'\" '36
R NR ' Ay
BbIOpaH U3 TPYIIIBL, COCTOSIIEHN 13 a (Ra)2 , Ra u MR B HeKOTOpBIX

2

BapHaHTaX OCYIIECTBJICHHs KaKIbIi 2JIeMeHT R He3aBucumo npencrasisier coboii H, D,
ranoreH, OR,, N(R,),, (C1-Ce)ankun, (Cs-C7)rerepounkmoankud, (Cy-

Cjo)rerepocnmpoankm, ranoreanpoBanHbii (C;-Cr)rerepormknoankun, (C;-Ce)amkunum,
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apu, (C4-Cyp)ounmknoankuy, —CN, -NC, N3, NO,, COR,, CO;R,, CON(R;),, —SO:R, nnu
—SO,N(R,),; mpuuem (Csz-C7)rereporuknoankui, (Cs-Cip)rerepocnmpoankr, apui u (Cs-
C10)OMIMKIIOATIKIIT KX IbIH ONMLIMOHAJIBHO 3amelieH onHuM uin 6onee (C;-Coankunamu. B
HEKOTOPBIX BAPHAHTAX OCYINECTBICHUS KX/l 3JIeMEHT R He3aBUCHMO MpPEeACTaBISIET
coboii H, D, ranoren, (C;-C¢)ankun, (C3-Cr)rereporuknoanku, (C4-Co)reTepocnupoanku,
ranorenupoBanHbiii (C3-C7)rerepoumkioankii, N(R,), unn —CN; npudem (Cs-
C,)rerepounknoankui (C4-Cio)reTepocnupoaKiml KaKabli OMIMOHAIBHO 3aMeIeH OHUM
win 6onee (C-Cg)ankunamu. B HEKOTOPBIX BapUaHTaX OCYIIECTBIIEHHUS MO MEHbIIEH Mepe
onuH 3eMeHT R mpencrasisier coboi (C4-Cip)rerepocnupoankuir. B HEKOTOPBIX BapHaHTax
OCYIIECTBJICHUS 110 MEHbBIIIEH Mepe OMH dJIeMeHT R mpencrasisier codoit
rajjoreHupoBanHblii (C;-C7)reTepouunkinoankui. B HEKOTOPBIX BapHaHTax OCYIIECTBICHUS
Kakabid a5eMeHT R HesaBucumo npencrasisier codoit H, (C1-Ce)ankun, (C,-Ce)ankunm,
apui, (Cy4-Cyp)onmmxnoankmi, —SO2R, i —SO:N(R,)2; mpudem apun u (Csy-
C10)OMIMKIIOATIKIIT KXK/IbIH ONMLIMOHAIBHO 3aMereHbl ogHuM i oonee (C1-Ce)ankmmamu.
B HexoTOpbIX BapHaHTax OCYLIECTBJIEHUs IO MEHbLIEH Mepe OAMH dJIeMeHT R npencrasisier
coboii (C4-Cyp)reTepocnrpoalikii, OMIHOHAIBHO 3aMeIeHHbIH onHuM i 6onee (C -
Ce)ankmmamu. B HEKOTOPBIX BapHAHTAX OCYIIECTBJICHHUS 110 MEHbIIEH Mepe OIUH 3JIeMeHT R
npencrasisier co0oit rajoreHnpoBaHHbIN (C3-C7)reTepornKiIoa K, OMIHOHAIBHO
3amenieHHbIH onqHuM uin 6osee (C-Ce)ankunamu. B HEKOTOPBIX BapHaHTax OCYLIECTBIIECHHS

Kaxblid aeMeHT R HesaBrcumo npezacrasisier codoit H, D, F, Cl, Br, CH;, OCH3, NH,,

& LY
NHCH3,N(CH3)2,§ — ng — CH3’§ — CF3’ \© \U E T:I
o £ £ o

P N Sy TN " il AN N
o T Yt th e e

2

2 2 2

CH CH
o ,ﬁ‘\N ® 3 HsC_ CHs
N oL Y 0 0 O>S
SN0 T ST ey Sy U
F F ’ F HC > «J"J’ >

N
¥ _CN, -NC, N3, NO,,

o O 0] O
%)J\CH3 % “OCHj ‘LL)J\OH "‘LL)LNHZ
1l I
£=S—CH;  §—S-NH,
0 um O , rne Ry’ mpencrasnsier co6oit H nmm (C1-Ce)ankmn. B HekoTOpBIX
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BapHaHTaX OCYIIECTBJICHHUs KaKIbIi 3JIeMeHT Ry HezaBucumo npencrasisier coboii H, D, F,

\,
N
“y Q k -
CH3, N(CH3)2 I:l NRa' 501041 )

npencrasisier codoit H nim (C1-C6)aJ'II(I/IJ'I. B HeKOTOpPBIX BapUaHTax OCYIIECTBIECHUS

,toe Ry’

CH, CHj3

DA

. - H C/K/N\ r"; K/N\‘.r"r
KKAbIN 3J1eMeHT R He3aBUCHMO TipencTaBiisier codoi '3 , ,

H3c><Hs /\
K/N\,s—*" N\‘_‘;" k/N\rr;:.

[0197] B nekoropbix Bapuantax ocymectsienns (Cs-C;)uuknoanku, (Cs-
C10)6unuknoankui, (C;-C7)rerepormkioankui, (C4-Cio)rerepobunmknoankui, (Cs-
C10)reTepOCIMpPOATIKIII, APHJI U TETEPOAPIIT 13 R KaXKIbIil OMMOHAIBHO 3aMeIleH OJHUM

win 6onee rajoreHamu, —OR,, —CN mwm —N(R,);.

[0198] B HExOTOpBIX BapHaHTax OCYLIECTBJIEHUs IO MEHbLIEH Mepe OAMH dJIEMEHT R
NpPEeACTaBIsIET COOOH YaCTHUHO 3aMeIleHHbIH OUIIMKIMYECKUI reTepoapuil, ONMIUOHAIBHO
3amenteHHbIH onHUM uin 6osee (C,-Ce)ankunamu, ranorenupoBaHbivMu (C;-Ce)ankunamy,

—SO;R,, umn —SO;N(R,),. B HeKoTOpbIX BapraHTax OCYLIECTBICHUS 10 MEHbILIEH Mepe OUH

;S
) s
9.
.
-

(
Z
,
O
4
.
Z
,
-
z
4
.
pd
&4
-
4
],
-
Z
]
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501051
Qi‘a_ Q“z‘%
R N R N
~ P
npencrasisier coboi N"  um N

[0199] B HEKOTOpBIX BapHaHTax OCYILECTBJICHMs [0 MEHbILIEH Mepe OJUH 3JIEMEHT R
npexacrasisier coboi H, D wu ranoreH. B HEKOTOPBIX BapUaHTaX OCYLIECTBICHHS MO
MeHbIIel Mepe oauH 3JeMeHT R mpencrasisier codoit H. B HekoTOphIX BapuaHTax
OCYIECTBIJIEHHSI [0 MEHbINEH Mepe OuH 3JeMeHT R npencrasmser coboit D. B HekoTopbIx
BapHUAHTaX OCYLIECTBJICHUS MO MEHbIIEH Mepe ouH daeMeHT R npencrasnser codoii F. B
HEKOTOPBIX BapUaHTaxX OCYLIECTBIIEHUS IO MEHbIIEN Mepe OANH 3JeMeHT R npeacrasnser
coboit CH3. B HeKOTOpBIX BapraHTaX OCYLIECTBJICHUS MO MEHbIIEH Mepe OuH 3JieMeHT R
npencrasisier codoit OCH;3;. B HeKoTOpbIX BapuaHTax OCYINECTBJICHHUS 10 MEHbINEH Mepe
onuH 3neMeHT R mpencrasisier coboit NH,. B HEKOTOPBIX BapraHTaxX OCYIIECTBISHHS I10
MeHbIIel Mepe onuH 31eMeHT R mpencrasnser codoit NHCH;3. B HekoTOpbIX BapuaHTax
OCYIIECTBIIEHHSI [T0 MEHbIIIEH Mepe oauH 3JeMeHT R npexncrasiser coboit N(CH;),. B
HEKOTOPBIX BapUAHTaX OCYLIECTBJIEHUS IO MEHbLIEH Mepe OANH 3JeMeHT R npeacrasiser

coboii F. B HeKOTOpBIX BapHaHTaX OCYILIECTBJICHHUS MO MEHbIICH Mepe OOUH JIEMEHT
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Rnpencrasnser codoii : .B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS IO MEHbIIEH
Mepe ofuH 3JieMeHT R npencrasisier codoii E .B HexoTOpBIX BapuaHTax

OCYIIECTBJICHHS 110 MEHbBIIIEH MEpe OIHMH dJIeMeHT R mpencrassier codoit E B
HEKOTOPBIX BapHaHTAX OCYLIECCTBIICHHUSA 1O MEHbIIEH MEpPE OOAUH JJICMCHT R1 MpeaACTaBJIAACT
N
]
coboi . B HEKOTOPBIX BapuaHTaX OCYIIECTBJICHHS IO MEHbBIIEH Mepe OIMH 3JIEMEHT

o

O
R, mpencrasnsier coboii . B HEKOTOpBIX BapHaHTax OCYIIECTBJICHUS IO MEHbIIEH

SN
0

Mepe OJuH 3JIeMeHT R npencrasisier coboit K/ . B HexoTOpBIX BapuaHTax

ST

o]
OCYIIECTBJICHUS 10 MEHbBIIIEH Mepe OHMH AJIeMeHT R mpencrasisier codoit K// .B

HEKOTOPBIX BAPHUAHTAX OCYILICCTBJIICHUS 1O MEHbIIIeH MEpPE OAUMH JJICMCHT R1 NpeaACTaBIISICT

o
N

coboi NRa' rne R,” mpencrasnser coboit H unu (C,-Cg)ankun. B HeKOTOpBIX

BapUaHTax OCYIIECTBJIEHUS IO MEHBIIEH Mepe OUH dJIeMeHT R mpeacrasnser coboit

EN

=

H . B HEKOTOpBIX BapHUAHTAX OCYLIECTBJICHHUS 0 MEHbIIEH Mepe OUH JJIEMEHT R

BN

=

NpEeACTaBIsIET COOOH B HeKoTOpBIX BapuaHTax OCYIIECTBICHUS MO MEHbBIIIEH Mepe

oL
qu
onuH 3eMeHT R mpencrasisier coboi .B HEKOTOpBIX BapHaHTax OCYyLIECTBIEHUS

o H
TN

10 MEeHbIIEH Mepe OuH 3J1eMeHT R mpencrasisier coOoi "N B HeKOTOpBIX BapHaHTax
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<
N
7,
OCYIIECTBJICHU 10 MEHbIIEH Mepe OHMH AJIeMeHT R mpencrasisier codoit F B

HEKOTOPBIX BapHaHTaX OCYLICCTBJICHUSA I10 MEHbIIeHl MEpPE OANH JJICMCHT R1 NpeacTaBJsA€T

N{N

coboii F . B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS [0 MEHbLIEH Mepe OUH
LS

<
snemeHT R mpencrasinsier codoi F . B HEKOTOPBIX BAPUAHTAX OCYLIECTBIIEHHS 11O

;F\IO
MeHbIIEH Mepe OfuH 3J1eMeHT R mpencrasisier codoi . B HEKOTOpBIX BapUaHTax

SN

F
OCYIIECTBJICHUS 110 MEHbBIIIEH Mepe OIMH AJIeMeHT R mpencrasisier codoit F B

HEKOTOPBIX BaApHAHTAX OCYILICCTBIICHUS IO MEHBIIEH MEpPE OAUH 3JICMCHT R1 MPpEACTaBIIACT
CHj
o)

H3C/l\/

N
N
coboi ¥ . B HEKOTOpBIX BapHaHTax OCYLIECTBJICHUs IO MEHbIIEH Mepe ONUH
CHg

O

N\
sneMeHT R; mpexncrasnser coboit - . B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUs 10

H3C CH3

0

N\
MeHbIIeH Mepe OuH 3J1eMeHT R mpencrasisier codoi * B HEKOTOPBIX BapUaHTaX

o)

N
~N
OCYIIECTBJICHUS 110 MEHbBIIIEH Mepe OHMH dJIeMeHT R mpencrasisier codoit ! .B
HEKOTOPBIX BaApHAHTAX OCYLICCTBIICHHUS 1O MeHbIIEH MEpPE OAUH 3JICMCHT R1 MPpEACTABIIACT
Ra'N/\
. K/N\r‘_‘: , .

coboi , mpuueM R,’ mpencrasnser codoit H mnm (C,-Ce)ankun. B HeKOTOpBIX
BapHUAHTaX OCYLIECTBJIICHUS MO MEHbIIEH Mepe OuH 37eMeHT R npencrasnser codoit
"

N
~N
‘JJ: .B HEKOTOPBIX BaApUAHTAX OCYLHCCTBJICHUSA 1O MeHbII el MEpPE OAUH JJIEMCHT
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H3C®

N
~
Rinpencrasnsier coboii ¥ . B HEKOTOpBIX BapuaHTax OCYIUECTBJICHUS IO

y L —=—H }—=—CH,
MEHBIICU MEPE OAWH SJIEMEHT R1 NpeaACTaBJIACT coboii , HUIIn

%TCF o
3 .B HEKOTOPBIX BapUaHTaX OCYIICCTBJICHUA IO MEHbIIEHU MEPE OAUH 3JIEMEHT R1
L —=—H y
TPECTABIIAET COOOM . B HEKOTOPBIX BAPUAHTAX OCYILECTBJIEHUS 10 MEHBIIEH

- ETCH
Mepe OfuH 3JeMeHT R npencrasisier codoii 3 B HEKOTOPBIX BapHaHTax

. _§—=CF
OCYIIECTBJICHUS 10 MEHbBIIIEH Mepe OMH dJIeMeHT R mpencrasisier codoit 3B

HEKOTOPBIX BapHAHTAX OCYLICCTBIICHHUS 1O MeHbIIeH MEpPE OAUH 3JIEMEHT R1 MMpEACTABIIACT
co6oit —CN.B HEKOTOpBIX BapHaHTaX OCYLIECTBIICHUS MO MEHbIIEH Mepe OUH 3JieMeHT R
npencrasisier codoit —-NC. B HeKOTOpBIX BapHaHTaX OCYIIECTBJICHHS 10 MEHbIIEH Mepe

0]

onuH 35eMeHT R npencrasiser coboit “% CHs HEKOTOPBIX BapUAHTaX OCYLIECTBJIECHUS

0]

IO MEHbIIeH Mepe OAuH 3JIeMeHT R mpencrasisier coboit "% "OCHs .B HEekoTophIxX

BapHaHTaX OCYIIECTBJICHUS [0 MEHbIIEH Mepe OuH 3JieMeHT R npexacrasinser coboi
)OJ\

" OH B HEKOTOPBIX BAPUAHTAX OCYLIECTBJEHUS MO MEHBLIEH Mepe OANH 3JIEMEHT R

(0]

npeAcTaBisieT coOoi % NHy g HEKOTOPbIX BApUAHTAX OCYLIECTBJEHUS 110 MEHbLIEH
Mepe oauH 3yeMeHT R npencrasiser coboit NO,. B HEKOTOpBIX BapHaHTax OCYIIECTBICHHUS

10 MEeHbIIEH Mepe OuH dJ1eMeHT R mpencrasisier codoii N3. B HEeKOTOpbIX BapuaHTax

OCyLIECTBJIEHHs IO MEHbLIEH Mepe ouH sneMeHT R npencrasnser coboit O .B

HEKOTOPBIX BAPHAHTAX OCYLICCTBIICHUS 1O MEHBIIEH MEpPE OAUH 3JICMCHT R1 MPpEACTaBIIACT
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. 6~
wii NH. B HEKOTOpBIX BapuaHTaX OCYINECTBJICHUS CTPYKTYPHBIN (pparMeHT X1 X3

%:3(:N ot H\:}(:k o

X AN

o 2
UMeeT CTPYKTYPY N" N" | rme Q mpencrasisier

coboii O uimu NH. B HeKOTOpBIX BapHaHTax OCYIIECTBIEHUS CTPYKTYPHBIH (pparMeHT

o F o

F
- X5 BN \E\N F>E\N
X7 ~ X4 AN X

Xg-x? X3 Z ~
X1 X2 7 pmeer crpykrypy N N

F
F
5y Y
in:j Q P>[::j Q
N AN N S
P s
N nm N" | rme Q npexcrasinsier coboit O umu NH. B

Q/"’1

X
L
Xg-y? N2 X3

o 6~
HEKOTOPBIX BAPUAHTAX OCYIIECTBIICHUS CTPYKTYPHBIH (hparMeHT X1 X2 7 pmeer

Y

N-NH Q

N~

N X
~Z

CTPYKTYPY N rme Q mpencrasnsier co6oit O wamu NH.
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W
8. X3
[0202] B HEKOTOpBIX BapuaHTax OCYILIECTBICHUs CprKTypHLII‘/'I dparmeHT X2
E‘ Q Q” o
fﬁ fj > ﬁ L
|
UMeEET CprKTypy CHs , LA
ot
X
P
Ry N

CH: e Q npenctasisier coboit O mmu NH, u R mpencrasisier codoit H, D, (C;-

Ce)ankun, (Cs-C;)rerepouunkioanku, rajoreHupoBaHHbIN (C3-C7)reTeponuKIoa KT WiH

NN
Xg. ~X3
rajoreH. B HEKOTOPBIX BapuaHTax OCYILIECTBICHUS Cpr1<TyprII71 q)parMeHT X2 pmeer
CprKTypy CHs , WIn
Q)‘L
A

L.
R™ N "CHs , rne Q mpencraisier codori O wnu NH, u R npencrasisier codoii H, D,

METHL, STHJI, POTTHJI, H3OMPOMJI, OyTwI, n300yTHI, BTop-0yTun, Tper-oytui, F, Cl wmu Br.
j)\‘,???-

Xg \)|(4
I
8.~ X3
[0203] B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS CTPYKTYPHBIH (hparMeHT X2
o

UMEET CTPYKTYPY @ , rie Q npencrasisier codoit O mnmu NH. B HeKoTOpbIX BapuaHTax
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>
1 P

Xg X,

Xe\ /,X3 I
OCYLIECTBJICHHSI CTPYKTYPHBIH ()parMeHT X2 pmeer crpykrypy N wm

Q)"

X

N™ "CHs rpeQ npencrasisier coooit O unu NH. B HekoTOpBIX BapraHTax
o
Y o
=
9

X5 XX, cl
oo | ~
XS\ ’/X3 ~
OCYIECTBIIEHHSI CTPYKTYPHBIN (pparMeHT X2 ymeer CTPYKTYPY N™ "CHj
Q}’L Q/LLeL Q}“
HaC A\ O \~CHs
L L. w
N™ "CH; N° "CH3 ypy N CHs e ) npencrasisier codoit O umu NH. B
i
X9 \)|(4
1
X3
HEKOTOPBIX BAPHUAHTAX OCYILECTBJIEHUS CTPYKTYPHBIN (pparMeHT X2 umeer CTPYKTYpPY
Q™

\ //

H3C\dCH3
|

N" "CH3 e Q npexncrasisier coooit O umu NH.

[0204] B HEKOTOpBIX BapHaHTaX OCYILIECTBICHUS CTPYKTYPHBIH (hparMeHT

Q)l‘

Q}LL Q}‘ Q}"
NN
)7
X;,X3 N/ ’ N/ ’ N/ ’

HUMEET CTPYKTYPY

HsC Q}LL

CF Q}‘ Q}“ Q}‘
X N
AN AN X AN
» » w »
N 2 N 2 N 2 N 2
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Q}‘L 0 Q}?‘ Q}L‘ Q}lL
X H.N SN Xy, O A
» w w P
N N N N
G P
II
N
(@) | =
N N CH3
Q/ Q/ Q/ CHg Q/$1L
F. N NC N N Ho N N
» » » »
N~ CH, N~ “CH, N” > CH, N~ “CH,
Q/‘?%_ O/\ Q/.zi 0/\ Q/‘l‘g O\jc\ Q/L&L
Do LA WL v~
N™ | N N™ N mou
HNDC\ Q;‘a
N AN
»
N

Q)L‘

Q}‘ Q;IL Q}‘

| X, F N NC N E\N X

g I ® ® ®
X2 N , N UiIu N .

=0

>

. B HEKOTOpBIX BapuaHTaxX OCYINECTBJIEHUs CTPYKTYPHBIN (pparMeHT

HUMEET CTPYKTYPY
Q)z‘

X,
(R)T | 0
Z N3
B HekOTOpBIX BapHaHTax OCYILIECTBICHUS CTPYKTYPHBIH (hparMeHT X2 " umeer

/ H3C CF3 Q}?‘
%

~
CTPYKTYPY N

N
4 X4
n(Re) i:(%&

HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS CTPYKTYPHBIH (pparMeHT X2 " umeer
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o™ Q’51¢ Q}L‘
X X X
L. L >
CTPYKTYPY N N" N

.B HExoTOpBIX

Q}‘

AN
X4
n(R1)_/\:f\)|(
T3
BaPHUAHTAX OCYLIECTBJICHUSI CTPYKTYPHBINA ()parMeHT X2

HUMEET CTPYKTYPY

0 Q}" Q)LL Q}“ o Q}’“
N O5N .S
s 7 ~
N 2 N 2 N 2

N"  wumm
3
(IS? Q
HoN" 1 X
N . B HEKOTOPBIX BapUAHTAX OCYLIECTBJIEHUSI CTPYKTYPHBIN (parMeHT
R || 1 |
/,X3 P
X2~ umeer cTpykTypy N

Q” o/\ Q oﬂ Q
Th AN LN A LN |
N” CH;_ N i

N~ CH,
HN\jE\ o O\j@ o HNDE\ ot
N AN N X N AN
N CH3 N CH3 N

O\jc\ Q/‘?’z Q/‘Z‘L Q/‘VH Q/.?H

N N F N NC N X
» » » »
N N CH3 N CH3 N

CH; 1581051
>
CHs Q”

CH; B HEKOTOPBIX BapHaHTaxX ocyuiecTBieHus Q mpencrasisieT coOoit
O umu NH.
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[0205] B HeKkOTOpBIX BapuaHTax OCYIIECTBJEHHs COCIMHEHUE UMEET CTPYKTYPY C

Dopmyotii la.

[0206] B HEKOTOpBIX BApUAHTAX OCYIUECTBICHUS Y1, Y2, Y3, Y4, U Y sKOKABIN
He3aBHCUMO npenctaisitoT coboit CR, nimn N. B HEKOTOpBIX BapHaHTax OCYINECTBICHUS Y,
Y3, Y3, Ya, u Yskaxabiii npeacrasisitoT coboit CR,. B HekoTophIX BapuaHTax
ocymectBieHUs Y1, Yo, Y3, Ya, U Yskakapiii npenctaisitoT coboit CH. B HekoTopbIx
BapHaHTax OCywmecTBiIeHus Y1, Y, Y3, Yy, 1 Yskaxabiii npeactasisitor codoii N. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBIIEHUsSI OOuH U3 Y1, Y7, Y3, Y4, U YsnpeacrapisieT coOoi
CR; u ocranmbpHbIe IPeACTaBISIIOT co00M N. B HEKOTOPBIX BapUaHTaX OCYINECTBIICHUS OIUH
u3 Y1, Yz, Y3, Yu, u Ysapencrasnsier coboii CH u ocranbHbie mpenctasisitoT codboii N. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBIIEHUs 1Ba U3 Y1, Y2, Y3, Y4, U Y5 IPEACTABISIFOT COOOM
CR,, n ocranbHbIe pencTaBisFoT codoit N. B HEKOTOPBIX BapHaHTax OCYLIECTBIEHHS BA U3
Y1, Y2, Y3, Yu, u Ysupencrasnsitor coboit CH u octanbable peactaBiisitot codoit N. B
HEKOTOPBIX BAPHAHTAX OCYINECTBICHUS TPH U3 Y1, Y2, Y3, Y4, U YsIpencTaBiastoT coboit
CRy, umBam Yy, Yz, Y3, Yy, 1 YsupencrasisiroT coboii N. B HekoTopbIx BapuaHTax
ocymiecTBiieHUs1 TpU U3 Y1, Y7, Y3, Y4, u Ysapeacrasisitor codoit CH, m nBa m3 Y1, Y, Y3,
Y, u YsnpencrasnsioTt coboit N.

/Yz\
Y1 Y3

%)I\Yf)\f

[0207] B HekOTOpBIX BapHaHTaX OCYLIECTBJCHUS CTPYKTYPHBI (hparMeHT

Ry Ry Ro
R2 Re xR R N R R | N
l |
= o Z
Y OV EL)/\;V‘ TN
R, Ry Ry Ro

HUMEET CTPYKTYPY

R2
Ry N R Ras Ne NAN Ry
Ra R I | I xRz Res N R
| ¥ TV VYV “é[ |
% N7 ,rr” R, ’ R, ’ /S;K ’E)\N/ ’ ‘%ZINIH:"
Ry NN j!\z
szN | N/N\ RZ R2 NQN N
» YN | »
% N)\rﬂ’, )jrj\ ’E)\NI;", EIN R 1 N)\f»f‘ B



104

HEKOTOPBIX BAPUAHTAX OCYINECTBJIEHUS CTPYKTYPHBINH (pparMeHT ¥ UMeeT

Ro Ro Rz
Ry Ro Ra " R2 Ran Ny Re Ras XN
Ra R l | P | P
| % Y S > % >
"sz N 1"".r , R2 , R2 , RZ 5R)051 R2 .

[0208] B HexOoTOpbIX BapuaHTax OCYLIECTBIEHUS KaXKAbIi dJ1eMeHT R, He3aBUCUMO

CTPYKTYpPY

BbIOpaH u3 rpymmsl, cocrosimei uz H, D, ranorena, (C;-Ce)ankuna, (C;-Ce)ranorenankuna,
(C,-Cg)ankenuna, (C,-Cq)ranorenankenuna, (C,-Cq)ankunuia, (C,-Cg)ranoreHaakuHumia,
(C5-Cr)uuknoankuna, (C4-Cyp)oummknoankmna, (Cy-Cig)rerepodbuniuknoankuna, (Cs-
Cy)rerepoumknoankuia, (C4-Cio)rerepodbunukioankuna, apuia, rerepoapmia, —OR,,—N(Ry)2,
—COR,, —CO2R,, CON(R,),, —CN, —NC, NO;, N3, —SO,R;, —SO>N(R,)2 u —-N(R;)SO:R;,. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBIICHUS KaXKIbIH 3JieMeHT R, He3aBUCUMO BBIOpaH U3
rpymsl, cocrositeit u3 (C-Cq)ankuna, (C;-Cq)ranorenankuia, (C,-Ce)ankenuna, (C,-
Ce)ranorenankennna, (C,-Ce)ankunamna, (C,-Ce)ranorenankunamia, (Cs-C;)aukioankunia,
(C4-Crp)onmmroankmna, (Cs-Cy)rerepounkoankmnia u (C4-Cp)rerepoburmkiioankmia. B
HEKOTOPBIX BApHAHTAX OCYINECTBIECHUs KaKAbIH 3J1eMeHT R, He3aBHCHMO BbIOpaH U3
TPYIIBI, COCTOSIIIEN U3 apuiia U rerepoapuiia. B HEKOTOPBIX BapUAHTAX OCYINECTBIICHUS
KaXIblii 35ieMeHT R He3aBrCHMO BbIOpaH u3 rpymisl, coctosien u3 —OR,, —SR,, -N(R,)s,
—COR,, —CO2R;, CON(R,)2, —CN, —NC, NO,, N3, —SO,R,, —SO,N(Rj); 1 —-N(R;)SO,R, B

HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS KaKAbIH 3JIeMeHT R, He3aBHCUMO BbIOpaH U3

| I ¢ Ra
R,N=S=0 R,N=S=0 N=S=0 < T
R N(R '
IPyIIBI, COCTOSALIEN U3 a (Ra), , Ra 1 MRk, B HEKOTOPBHIX BAPHAHTAX

2

OCYIIECTBJICHUS KaXKIIbIi 3JieMeHT R, HezaBucuMo nipeacrasisiet codoit H, D, ranoren, OR,,
N(Ry)2, (C1-Cg)amxun, (C3-C7)rereporukmnoanku, (C;-Ce)amkunmi, apu, (Cy-
Cyo)ounmknoankui, —CN, -NC, N3, NO,, COR,, CO;R,, CON(R,),, —SO;R, i —SO,N(R,),.
B HexOoTOpBIX BapHaHTax OCYLIECTBIEHUS KaXKAbIi 5JIeMEHT R, HE3aBUCUMO MPEACTABIISIET
coboii H, D, ranoren, (C;-Ce)anmkun, (Cs-C7)rerepoumknoankui, N(R,); wimm —CN. B
HEKOTOPBIX BapHAHTAaX OCYLIECTBIEHUS KaKIbIN 3JIeMEHT R, HE3aBUCUMO MpEACTaBIsIET
coboii (C4-Cyp)rerepocnmpoankm, rajoreHupoBaHHbIN (C3-C7)reTeponnKIOanKu, apuil Win
rerepoapuil. B HEKOTOPBIX BapHaHTax OCYLUECTBIEHUS KaXAbIN 3J1eMeHT R, He3aBuUCUMO

npexacrasysier coboit H, (C-Ce)ankun, (C,-Ce)ankunmn, apu, (Cy-Cio)OHLMKITOATKIT,
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—SO,R, i —SO;N(R,)2. B HEKOTOpBIX BapuaHTax OCYIIECTBICHUS KasKIbIi 3J1eMEeHT R;

He3aBucuMo npexacrasisier coboii H, D, F, Cl, Br, CH3, OCH3, NH,, N(CHs),,

& L K K
E%CH3’§%CF3’ \© \U E r\ll:l
o

£
Iy ;é\ ;\N/\\ N N—| N—| ) HN/w
0 N + Y lLLH,@\f R

>

2

HsCD o) 0 0 o) E 9
N
¥ _CN,-NC, N3, Noz,“L)J\CHs, wocH, P oH N, G

1l
é_ﬁ_NHz
wm O . B HEKOTOPBIX BapHaHTax OCYLIECTBJIECHUS KaXXbIi 3J1eMeHT R, HE3aBUCUMO
< o
T
npencrasisier codoit H, D, F, CH3, N(CHs),, WA .

[0209] B HexOTOpBIX BapHaHTax OCYLIECTBJIEHUs IO MEHbILIEH Mepe ONUH dJ1eMEHT R,
npexncrasisier coboit H, D, nnu ranored. B HEKOTOpPBIX BapuaHTax OCYIIECTBJIECHHUS IO
MeHbIIeH Mepe ouH 3JeMeHT R, npencrasiser codoit H. B HekoTopbIx BapuaHTax
OCYIIECTBIIEHHSI 1O MEHbIeH Mepe ofuH 35eMeHT R, npencrasnser coboit D. B HekoTopbIx
BapUaHTax OCYIIECTBIICHUS IO MEHBIIEH Mepe OUH dJ1eMeHT R, npeacrasnser coboii F. B
HEKOTOPBIX BAPUAHTaX OCYLIECTBJIEHUS 110 MEHbLIEH Mepe OANH 3JeMeHT R, npeacrasiser
coboii CH;. B HEKOTOpBIX BapuaHTaX OCYINECTBJICHUS 110 MEHBLIEH Mepe OAHH 3JIeMeHT R,
npencrassier codoit OCH;3;. B HeKOTOpbIX BapuaHTax OCYINECTBJICHHS 10 MEHbIIEH Mepe
onuH sneMeHT R, mpencrasisier coboii NH,. B HEKOTOpBIX BapraHTaxX OCYIIECTBIEHHS 11O

MEHbIIIeH Mepe onuH 3j1eMeHT R, mpencrasisier codoit N(CH3),. B HekoTOpbIX BapuaHTax

OCYIIECTBJICHUS 10 MEHbBIIIEH Mepe OIMH dJIeMeHT R, mpencrasisier codoit : .B

HEKOTOPBIX BapHAaHTAaX OCYILIECTBJIEHHUS M0 MEHbIIEH Mepe OUH 3j1eMeHT R, mpencrasiser
coboi \E B HEKOTOpBIX BapuaHTax OCYIIECTBJICHHS MO MEHbIIEH Mepe OMH 3JIEMEHT R,

NpeACTaBIsIET COOOH E B HekoTOphIX BapraHTax OCYLIECTBIEHUS MO MEHBIIEH Mepe
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o
]
onuH 3eMeHT Ronpencrasisier coOoi . B HEKOTOPBIX BapUaHTax OCYLIECTBIEHUS IO

o

O
MEeHbLIEH Mepe OIMH 3JIeMeHT R, npezncrasiser coOoi . B HeKOTOpBIX BapuaHTax
~N
Sy
u LS
OCYIIECTBJICHUS 110 MEHbBIIIEH MEpe OHMH dJIeMeHT R, mpencrassier codoit .B

HEKOTOPBIX BapHaHTAX OCYLIECCTBIICHHUS 11O MEHBIIIEH MEpPE OAUH JJICMCHT R2 MpeEACTaBIIAAET

Jé ~ N/\
K//O
coboi . B HEKOTOpBIX BapHaHTax OCYLIECTBJIEHUS IO MEHBLIEH Mepe OAUH

5N

|
snement R, npencrasnsier coboii —NRy' e R, npencrasnsier H unu (C,-Ce)ankun. B

HEKOTOPBIX BaApHAHTAX OCYLICCTBIICHUS 1O MEHBIIIEH MEpPE OAUH 3JICMCHT R2 MpEACTaBIIACT

N

=

coboi H . B HEKOTOpbIX BapHaHTax OCYIIECTBIEHUS IO MEHbIIEH Mepe OIUH

BN

=

sneMeHT R, nmpencrasiser codoit . B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHUS IO

N

N_
L]

MeHbIIeH Mepe OuH 3JeMeHT R, mpencrasisier codoi :I B HexoTopbIX BapuaHTax

O

N
~N
OCYIIECTBJICHUS 110 MEHbBIIIEH MEpe OMH dJIeMeHT R, mpencrasisier codoit ¥ .B
HEKOTOPBIX BaApHAHTAX OCYILIECCTBIICHUS 11O MeHbIIEeH MEpPE OAUH JJIEMCHT R2 MPpEACTABIIAECT
Ra'N/\
o K/N\rrr‘ . o

coboi , rae Ry’ mpencrasmsier coboit H nimn (C;-Ce)ankmn. B HekoTOpBIX
BapHUAHTaX OCYLIECTBJIICHUS MO MEHbIIEH Mepe OuH 37eMeHT R, npencrasnser codoit
H@

N
~N
¥ . B HEKOTOpBIX BapuaHTax OCYLIECTBJEHUS IO MEHBLIEH Mepe OUH 3JIeMeHT R,
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H3C©

N
~
NpeACTaBIsIET COOOH ¥ . B HEKOTOPBIX BapUaHTax OCYLIECTBJICHUS IO MEHbILIEH
_$—=—H }—=—CH; _ $—=CF,
Mepe OZiMH dJieMeHT R, nmpencrasisier codoit , WU .B

HEKOTOPBIX BAPUAHTAX OCYLIECTBJIEHHUS [0 MEHBIIEH MEPE OIMH dJIEMEHT R, mpencraBisieT
_$—=—H y
coboi . B HEKOTOPBIX BAPMAHTAX OCYINECTBJIEHHs 10 MEHbLIEH Mepe OfUH
o §%0F3
seMeHT R, npescrasiser coboi . B HEKOTOPBIX BAPHAHTAX OCYILECTBIEHHS 11O

MeHbIIEeH Mepe OuH 3J1eMeHT R, mpencrasisier codoi E — CF3. B nexoropbIx
BapHUAHTaX OCYLIECTBJICHUS IO MEHbIIEH Mepe ouH 3aeMeHT Ronpencrasiser codoit —CN. B
HEKOTOPBIX BapUaHTaxX OCYILIECTBJIEHUS IO MEHbLIeH Mepe OAMH 3JeMeHT R, mpencrasisier
coboit —NC. B HEKOTOpBIX BapUaHTaX OCYLIECTBIICHHUS IO MEHbIIEH Mepe OIuH 3JieMeHT R,

O

NpeACTaBIsIET COOOH % NH g HEKOTOPBIX BAPUAHTAX OCYLIECTBJICHHUS 10 MEHBbIIEH

o)

Mepe OAMH 3y1eMeHT R, npencrasiser codoit % CHs HEKOTOPbIX BapUaHTaxX

o

OCYIIECTBJICHU 10 MEHbIIEH Mepe OHMH dJIeMeHT R, mpencrasisier coboit " "OCH; g
HEKOTOPBIX BapHaHTaX OCYLIECTBJEHUS [0 MEHBLIEH Mepe OAuH 3j1eMeHT R, npencrasiser

0]

coboit % OH B HEKOTOPBIX BAPUAHTAX OCYLUECTBJEHUS [0 MEHBLIEH MEpe OAUH 3JIEMEHT
R, npencrasnsier coboii NO,. B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHSI [0 MEHbIIEH Mepe
onuH 35eMeHT R, mpencrasisier coboii N3. B HEKOTOPBIX BApHAHTAX OCYIIECTBIICHUS 110

?
§—S—CH,
MEHbIIEH Mepe OluH dneMeHT R, npencrasnser coboit O . B HEKOTOpBIX BapuaHTax

1l
§—S—NH,
OCyLIECTBIEHHs IO MEHbLIEH Mepe OuH sneMeHT R, npencrasnser coboit O
[0210] B HexOTOpBIX BapHaHTax OCYLIECTBICHUs KaXKAbli dJIeMeHT R, He3aBUCUMO
BbIOpaH 3 rpymimsl, cocrosimei uz H, ramorena, (C,-Ce)ankuna, (C,-Cg)ramoreHankmna,
—N(R,)2, NO,, 1 —OR,. B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS KaKIbIi 3JIeMEHT R,

He3aBHCUMO nipeacrtasisieT coboii H, ranoren, CHs, CF5;, OH, NH,,—NHCH; nnu —N(CHs),.
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B HexOoTOpbIX BapHaHTax OCYLIECTBJIEHUs IO MEHbLIEH Mepe OAMH dJIeMeHT R, npencrasisier
coboii H. B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHH 110 MEHbIIEH Mepe OAMH 3J1eMeHT R,
npexncrasisier co0oit (C-Ce)ankuin. B HEKOTOPBIX BapUaHTaX OCYIIECTBIICHUS MO MEHBIIEH
Mepe oauH 35eMeHT R, npencrasnser coboit —N(R,),;, NO, unu —OR,. B HekoTOpBbIX
BapHUaHTaX OCYLIECTBJICHUs MO MEHbIIEH Mepe OuH dJieMeHT R, npencrasnser coboit H,
CH3, OH, NH,,unu ranored. B HeKOTOpbIX BapuaHTax OCYLIECTBJIEHUS IO MEHbLIEH Mepe
onuH 35eMeHT R, mpencrasisier coboii H. B HeKOTOphIX BapuaHTax OCYIIECTBJICHUS 110
MeHbIIeH Mepe ouH 3JeMeHT R, npencrasinsier codoit CF3. B HekoTophIX BapraHTax

ocymecteieHus: R, npencrasnser coboit H wim CH;.

[0211] B HEeKOTOpBIX BapHaHTaX OCYIIECTBJICHHS CTPYKTYPHBIN (parMeHT

HMeeT CTpYKTYDY 1‘« ¥ ¢ g)i:( Q\;
*:I:L;, a)@[; a/(;k; |
O, 0, 8, 1, e,

[0212] B HexOoTOpBIX BapuaHTax OCyWeCTBAEHUs Z1, Z), 23, 24,1 ZsKaXIbli HE3aBUCUMO
npenctaBisitoT coboii CR; umu N. B HeKOTOpbIX BapuaHTaX OCyUeCTBIeHUs Z 1, Z;, Z3, Z4, U
ZsKaXIplii He3aBUCUMO TMpencTaBisitoT coboit CR3. B HEKOTOPBIX BapuaHTaX OCYIIECTBIICHUS
Z1, 2>, Z3, Z4, v Zskaxnblii He3aBUCUMO TpencTaBisiioT coboit CH. B HekoTOpbIX BapraHTax
ocyuiectBieHus Z1, Zy, Z3, Z4, v Zs xaxabii npeactasisitot codoit N. B HekoTopbix
BapHaHTaX OCYIIECTBJICHUs ONHH U3 Z1, Z,, Z3, Z4, u Zsnpencrasisier codoit CR; u
ocTaJibHbIC TIPEACTAaBISIIOT coO0i N. B HEKOTOpPBIX BapuaHTax OCYINECTBICHUS OOUH U3 Z1,
Zy, 73, Z4, u Zsnpenctasisiet codoit CH u octanbHble npenctasisitoT coboit N. B HekoTophIx

BapHaHTaX OCYIIECTBICHUS 0B U3 21, Zy, Z3, Z4, U ZsnipenctapisitoT codoit CR; u
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OCTaJIbHbIE PEACTABILIIOT 000 N. B HEKOTOPBIX BapuaHTax OCYILIECTBICHUS ABa U3 Z1, Zs,
Z3, Z4, u Zsnpenctasisitot coboit CH u ocranbable npeacTasiisitoT codoit N. B HekoTopbIx
BapHaHTaX OCYIIECTBICHUS TPU U3 21, Z,, Zs3, Z4, 1 ZsnpencrasisitoT coboii CR; u aBa
npeAcTaBysitoT coboii N. B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS TPU U3 Z1, Z,, Z3, Z4, U
Zsnpencrasisitot coboii CH nBa npencrasisitor codoit N. B HEKOTOpBIX BapHaHTax

ocy1ecTBIeHust Z4 npencrasisier codoit N u Zy, Z,, u Z3 u Zs npencrapisitoT coboii CR3.

[0213] B HEeKOTOpbIX BapHAHTAX OCYIIECTBJICHHS CTPYKTYPHBIH (pparMeHT

Rs3 Rs3
. Rs % NN % Ry lN\ % NI,N\ %
/ 3
Jzi \\Z/‘HL % Ry % 7 Rs %Ig% k1 7 Rs
> A Rs Rs R3 Rs

’d

HMEET CTPYKTYPY
R3 '?zL
R N %
A 3 -
‘?71 ~-N N ~N N™ =
Py s * Py
R3 , lzLL N R3’ Rs , R3 WA ‘91 N

3 B HEKOTOPBIX

z1 \Y“‘a

BapUAHTaX OCYLIECTBJIEHUS CTPYKTYPHBINA (pparMeHT E" Z4 HUMEET CTPYKTYPY

3 R3 R3
R3 ‘1(1 NI AN ‘IQ. R3 | N\ lzLL NI NS ‘zaL Nl, N\ '77-,_ ﬁ??‘
% Ry % 7 Rs EL/IR:; ”’z)\fN E)\;Rs /\/E
Rs ’ Rs ’ Rs ’ Rs Rs ) Rs 1

Y
a

;"Y Za z,

Z;_ //\5

[0214] B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS CTPYKTYPHBIH (hparMeHT
N
iy
Z1\Z//\é{
2 .

UMeEET CTPYKTYPY
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5 /G\
[0215] B HeKOTOpBIX BapUaHTax OCYIIECTBIEHUS CTPYKTYPHBIH (PparMeHT He o UMeEET
X
S
N

CTPYKTYPY R« B HEKOTOPBIX BAPHUAHTAX OCYINECTBIICHUS CTPYKTYPHBIN (pparmMeHT
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[0216] B HExOTOpBIX BapHaHTax OCYLIECTBJICHUS KaXKAbIi dJIEMEHT Ry HE3aBUCUMO
npexncrasisier coooit H, (C1-Ce)anmkmn, (C3-C7)IUKI0aIKUI, apyiil WIA TeTePOAPIIT, UK TAe
RyuY; Ryu Yy, Ry uZ, umu Ry u Z4 BMecTe 00pa3yroT ONIIMOHAIBHO 3aMEIIeHHbIN 5-6-
YJICEHHBIH reTepoLyKI. B HEKOTOPBIX BapUaHTaX OCYLIECTBJICHUS KaKAbId 351eMeHT Ry
He3aBucuMo npenctasisier codoit H, (C1-Ce)amkun, (C3-C7)MKIOATKUII, apuil WiIn
rerepoapwil. B HEKOTOPBIX BapuaHTax OCYIIECTBIICHUs KaXaAbll 3J1eMeHT Ry He3aBucumMo
npencrasisietr codoit H, CH; umu CH,CH;3. B HekoTOpBIX BapriaHTaxX OCYIIECTBIIeHUs Ry 1
Y BMecTe 00pa3yroT OMIMOHAIBHO 3aMEIEHHBIN 5S-0-UJIeHHbIH reTepOLHKII. B HEKOTOPBIX
BapHaHTaxX OCyIecTBIeHus Ry 1 Y3 BMecTe 00pa3yroT ONMUMUOHABHO 3aMEIEeHHBbIH 5-0-
YJIEHHBIH reTepoLUKI. B HEKOTOPBIX BapuaHTax ocymiecTBieHus Ry u Z; BMecTe 00pas3yroT
OMNLMOHAJIBHO 3aMELIEHHbIN 5-6-4JIEHHbIN I'eTepOLUKI. B HEKOTOPBIX BapUaHTax
ocymiectBiieHus: Ry 1 Z, BMecTe 00pa3yroT OMMOHATBHO 3aMEIEHHBIN S-0-4JIeHHBIN

reTepOLUKIL

3 /G\
[0217] B HeKOTOpBIX BapUaHTaxX OCYIIECTBICHUS CTPYKTYPHBIA (hparMeHT Few HUMEET

CTPYKTYpPY

[0218] B nexoropbix Bapuanrtax ocyuectsiaeHust Wi, Wo, Wi, Wy 1 Ws kaxkaplii
He3aBUCHMO npencTaBisitoT coboi CRe, N miu NRg, ecnu no3BosisieT BaleHTHOCTb. B
HEKOTOPBIX BapUaHTaxX ocyluecTBieHus: onuH uz Wi, Wy, W3, Wy u Ws npeacrapisitoT coboii
N umu NRg, u ocranbhbie npeactaisitoT codoit C umu CRg, ecii mo3BosisieT BaJeHTHOCTh. B
HEKOTOPBIX BapuaHTax ocyinecTBieHus nsa u3 Wi, Wy, W3, Wy u Ws npeacrasisitor codoi
N umu NRg, u ocranbhbie npeactaisitor codoii C mmu CRe, eciii mo3BosisieT BaJeHTHOCTh. B
HEKOTOPBIX BapuaHTax ocyuiectsieHus: Tpu u3 Wi, Wy, W3, W, u Ws ipencrasisitoT codoii
N wmu NRg, u nBa npeacrasisitot codoit C umu CRg, eciu mo3BosisieT BaJleHTHOCTh. B
HEKOTOPBIX BApUAHTAX OCYINECTBiIeHUs onvH u3 W1, Wy, W3, W4 u W5 ipeacrapisiroT codoi
N, u octanpHble npencTaBisitoT codbolt C mmu CRe, ecnu no3Bodisier BaleHTHOCTD. B
HEKOTOPBIX BapUaHTax ocymiecTeieHus nea us Wi, W,, W3, W, u W5 npeacrapisitot codoit
N, u ocranpHbIe pencTaBisitoT coboit C mim CRg, ecimu mo3BoJisieT BaIeHTHOCT. B
HEKOTOPBIX BapuaHTax ocyiecTBieHus Tpu u3 Wi, Wo, W3, Wy u Ws nipencraBnsitoT codboi

N, nBa npexncrassitot coboit C umu CRg, eciu mo3Bosisier BaIEHTHOCTb.
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[0219] B HExOTOpBIX BapHaHTax OCYLIECTBJICHUS KaXKAbIi 2JIEMEHT R¢ HE3aBUCUMO
BbIOpaH u3 rpymmbl, cocrosmen u3 H, ramorena, (C,-Ce)ankmna u (C,-Ce)ranorenankmia. B
HEKOTOPBIX BApHAHTAX OCYINECTBJIEHUS KaKIblH 3JIeMEHT R¢ He3aBMCHMO BBIOpaH U3

rpynnsl, coctosiein uz H, F, CH; u CH,CHj3.

w_ G,
[0220] B HeKOTOpBIX BapHaHTaX OCYIIECTBJICHUS CTPYKTYPHBIH (hparMeHT Feow UMeeT

=N = = — =N,
S D gD o e

CTPYKTYpY , W

.B HexoTopbIx

N=N,
N

Gy
BapHUAHTAX OCYLIECTBJIICHUSI CTPYKTYPHBIH (PparMeHT FEe UMeEET CTPYKTYPY

[0221] B HEeKOTOpBIX BapHaHTaX OCYIIECTBJICHHS CTPYKTYPHBIN (parMeHT

Ry Ry Ry
_G Zi\ :‘é N A \‘é N N\ ; N XN
TR T, TR

2 ¥
Z HMEET CTPYKTYPY ,
0] O 0]
o,
%%iﬁ%ﬁihﬁ 2K
A o |/\;“‘j\N 0™
R3 Rj R3 Ry R3
S AN AN N ’/‘\ g ‘o o
0 N NN ;
Re Rs R, Ry,
Ry W0 \\/ QA0
f\S/N\(QN ;\N/S/\Q \ / \[\J\ \ / / \N
/7 R
4o ||\/l\; X P / e;
Rs Rs

,N:N ,N:N
M{%“%@\Mfwﬂﬂﬁ
N N
adh~ R//fa)w&é/ s
3 3 3 3

2

N:N
{N E—’Q\/"\l N
N % \f
Rs W Rs .B HEexoTOpBIX BapuaHTax oCylecTBieHus R3
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npexncrasisier codoit H, CHs, OH, ranoren uinn NH,. B HekoTopsIx BapuaHTax

ocymectsieHus: Ry npeacrasnsier codboii H, CH; mnu CH,CHs.
[0222] B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS CTPYKTYPHBIN (pparMeHT

X,

2 K
Y, 'Y
X0 . "
W Yy BT

UMEET CTPYKTYPY

. B HexoTOpBIX

“‘*1,)\ Ya

~
BapUAHTaX OCYLIECTBJICHUS CTPYKTYPHBINA (pparMeHT ¥ veer CTPYKTYPY

wwv

Yi# IY4 o)
%)YK Y2 W)\N)k <
(JHJ mdHtd) .
WIn . B 31X BapnaHTax oCylIeCTBIEHHS Ka>KAbIi
3JIEMEHT M He3aBUCUMO IpeAcTaBisieT coboii 1 mmm 2, J npexncrasiser coboit C(Ry),, n
Kaxabli 21eMeHT Ry HesaBucumo npencrasisier codoit H, (C-Ce)ankun, OH, O(C,-
Ce)anKkui nim rajoreH. B HEKOTOpBIX BapHaHTaxX OCYLIECTBIEHHs m paBeH 1. B HekoTopbIx
BapUaHTaX OCYIIECTBJICHHs M paBeH 2. B HEKOTOPBIX BapuaHTax OCYIIECTBIECHUs KaXKIbII
sneMeHT Ry He3aBucumo npencrasiser codoit H nnn (C1-Ce)anknn. B HexoTopsIx BapnanTax
OCYIIECTBJIEHHs KaxK/blii 31eMeHT Ry HesaBucumo npezcrasisier codoit OH, O(C;-Ce)ankun

WM TajioreH. B HEKOTOPBIX BapHUaHTaX OCYLICCTBIICHUSA Ka)KHbIﬁ JJICMEHT Ry MPEACTABIIACT

coboii H.

[0223] B HEeKOTOpBIX BapHaHTaX OCYIIECTBJICHNS CTPYKTYPHBIN (parMeHT
P O

I, X
Y1 Y3 N
[ _ “z-,_'_ ~, "L,_L ~,

¥ veer CTPYKTYpY 0 0

2 2
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1 Y1/ Y4

N %)\CJ\ g ,JJ’ Y, J\

UJIn . B HEKOTOpBIX BapuaHTaX OCYINECTBJICHUS CTPYKTYPHBIN pparMeHT

/Y /Y
Y1 2 Y4 2

/2 X
v | ~ | ~
Y1 Y3 "L’-L)\Y4 N\‘JJJ %)\Y“ N\rrpf

4 UMEET CTPYKTYPY o WM O ‘B

Y
Yo,
CTPYKTYpY . B HEKOTOpBIX BapuaHTaxX OCYIIECTBJICHUS
/Yz
] a)\ )\ Gus /KE: )J\#,
CTPYKTYPHBIii ()parMeHT UMeeT CTPYKTYpPY
/Y2\
=
S
. B HEKOTOpBIX BapuaHTaX OCYINECTBJIEHUS CTPYKTYPHBIN parMeHT
=z

Y1 Y3 Y J\ Yz, J\

.,LLL/“\Y/)\E/G\‘_\:,. 25
4 HUMeEET CTPYKTYPY WIH . B HexoTophIx

BapHUAHTaX OCYLIECTBICHUS Y1, Y2, Y3 U Y4 KX/l HE3aBUCHUMO MPEACTABIIIOT CO00H N,

CH, CCH; unmu CF. B HexkoTOpbIX BapHaHTax OCYLIECTBIAEHUS Y1, Yo, Y3 U Yy KaKIbIil

HE3aBUCHMO npencTaBisitoT codor N nmmn CH.
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[0224] B HeKOTOpBIX BapHaHTax OCYIIECTBIEHUS CTPYKTYPHBIH (pparMeHT

N
;\E’GTZ‘L\Z:, ;\'}1 Il Z4“Ze, j\ﬂ/ T%\Zs
21\2/)\ mlJ Z/)\ o Z )\

o
2 ¥ UMeEeT CTPYKTYPY 2 WIH 2 ¥ , Ipu4em
KaXKIBIN JIEMEHT m He3aBUCHMO paBeH | uim 2, J npencrasnser codoit C(R,),, n kaxablit
anemeHT R, HesaBucumo npencrassier codoit H, (C1-Ce)ankun, OH, O(C;-Ce)ankun wiu
rajiored. B HEKOTOpBIX BapuaHTax OCyLIECTBIEHUS m paBeH 1. B HEKOTOPBIX BapuaHTax
OCYLIECTBJIEHUSI M paBeH 2. B HEKOTOPBIX BapuaHTaxX OCYILECTBICHUs KaXAbId 31eMeHT R,
He3aBucuMo npeacrasisieT codbo H mnu (C1-Ce)ankun. B HeKoTOpbIX BapuaHTax
OCYIIECTBIIEHHSI KKl 31eMeHT R, HezaBucumo npencrasisier codoit OH, O(C;-Ce)ankmn

WM rajioreH. B HEKOTOPBIX BapHUaHTaX OCYILICCTBIICHUSA Ka)KHbIﬁ JJIEMEHT RZ MPpEACTABIIACT

coboii H.

[0225] B HEeKOTOpBIX BapHaHTaX OCYIIECTBJICHNS CTPYKTYPHBIN (pparMeHT

j\ Y 0
"2y I sz 242
3 | 3

UMEET CTPYKTYPY 2 ,
e
W \ﬂ/ Nz,
Z1\
WIIN f’é . B HEKOTOpBIX BapuaHTax OCYILECTBJICHUS
O
;\ m/ <Z3 ;\N | Z4°23
V4
. I~ )\; Zz/)\
CTPYKTYPHBIH (pparMeHT UMEET CTPYKTYPY WIN

cYé\ﬂ/ ?\Zs

Z, /
e; . B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS CTPYKTYPHBIN (pparMeHT

& i & Q\
j\ ~ ~N %4 Z3 \ﬂ/ Nz,
O oz, r

Z )\

~
zZ ¥ HMEET CTPYKTYPY z ¥ WIH *!5 .B

HEKOTOPBIX BAPUAHTAX OCYIUECTBIAEHUS Z1, 2, Z3 U Z4 KaKIbl HE3ABUCUMO MPEACTABIISAIOT
coboit N, CH, CCH; umu CF. B HEeKOTOpBIX BapUaHTaX OCYINECTBIEHUS 21, Z), Z3 U Zy

KaXIbIi HE3aBUCUMO TpencTaBisitoT codoi N nmn CH.
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[0226] B HeKkOTOpBIX BapuaHTax OCYIIECTBJEHHs COCIMHEHUE UMEET CTPYKTYPY C

dopmynoii Ib.

[0227] B Hekoropbix Bapuantax ocyumectienus 1T npencrasisier codoit N(C=0)R, umm
NSO;R,. B HekoTopbix Bapuantax ocymectsienus T npeacrasisier coboii N(C=0)Me unu
N(C=0)Et. B HekoTopbIx BapuaHTax ocyiuectBienus T mpencrasisier codoii NSO,Me unu
NSO,Et. B HekoTopsix BapuaHTax ocyiiectBienus: T npencrapisier coboii O wiu NR,. B
HEKOTOPBIX BapuaHTax ocyiiectieHus: T npencrapisier codbori O. B HEKOTOpBIX BapUaHTax
ocywmecteienus T npencrassier coboit NR,. B HekoTopbIx BapuaHTax ocyuiectsieHus T
npencrasisier codoit NH. B HekoTOpbIX BapuaHTax ocymecTBieHus T npeacrasiser coOoit
NCH; wiu NCH,CH3s. B HekoTopbIx BapuaHTax ocyiiectsieHus: T mpencrasisier coboi

NC(Rp),OP(=0)(ORy),.

[0228] B Hekoropbix BapuaHtax ocymectsieans U npencrasisier codoit N(C=0)R, unu
NSO;R,. B HexoTopsix BapuaHTax ocyiectsienus: U npencrasisier codoii N(C=0)Me wnu
N(C=0)Et. B HekoTopbix BapuanTax ocymectiennst U npencrasisier codoit NSO,Me wu
NSO;Et. B HekoTtopsix BapuanTax ocyuiectienus: U npeacrasisier coboit O mwim NR,. B
HEKOTOPBIX BapuaHTax ocymectsieHus: U npeacrasisietr codoit O. B HEKOTOpBIX BapHaHTax
ocymectenenust U npeacrasisier codboit NR,. B HekoTopeix BapnanTax ocyuiectsierus U
npexncrasisier coooit NH. B HekoTopbIx BapuanTax ocymectsienus U npencrasisier coOoi
NCH; unu NCH,CHj3. B HekoTopbix BapuaHTax ocyinectsieHus: U mpeacTaBisier coOoi

NC(R),OP(=0)(ORy),.

[0229] B HexOoTOpbIX BapuaHTax OCYLIECTBJIEHUS KaXKIbIi dJ1IeMeHT Ry, He3aBUCUMO
npexacrasisier cobor H umn (C1-Ce)ankun. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS
KaKIbIH 351IeMeHT Ry, He3aBUCUMO nipencTaBisieT co0oit H, MeTwt, 3THI, mpOTuI, M30MPOITHIL,
OyTu, BTOp -OyTHII, 300y THIT WK TpeT -OyTHII. B HEKOTOPBIX BapHaHTaX OCYIIECTBIECHUS
KaXblid 351eMeHT Ry, HesaBucumo npezncrasisier codoit H mm CH;3. B HekoToOphIX BapuaHTax

OCYIIECTBIICHHSI KK 31eMeHT Ry, pencrasisier codoit H.

[0230] B HEeKOTOpBIX BapHaHTaX OCYIIECTBJICHHS CTPYKTYPHBIN (pparMeHT
Rs

AT Rs

Rs

R3 \:é T. ES

O T E X\IRS m
U_Z19\"i - \Nlr lN/rr’f R “

2 UMeEET CTPYKTYPY Rs , , 3
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, Toe kaxxapii seMmeHT T u U He3aBHCUMO
npencrasisietr codoit O, N, NR,, N(C=0)R,, NC(Ry);OP(=0)(ORy),, miiu NSO,R,, ecnu

IMMO3BOJISAACT BAJICHTHOCTD.

[0231] B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHHS CTPYKTYPHBIN (pparMeHT

U—=2; O\‘}'{. §_<Ea:©/“2¢1 sarﬁ/lz‘; Ea N\j/‘ccc
}‘t.J\O és\ Z3 \N /\/Rs §_<\N | N\’R3 §_<\NI¢\/R3

UMeEET CTPYKTYPY

@) SN .1'7. N AN ‘z‘_L N AN .?-‘L /N N\ Ll‘v. N AN ‘z’?.
) T IS HOJQ:

Rs ﬁa Rs Ra ’ ’ ’
;‘S\rN\ N SN
| W/\/[ /_N/j
N—N\,\/ L T—K’\/ ¥
Rs  ymm Rs

[0232] B HEeKOTOpBIX BapHAHTAX OCYIIECTBJICHHS CTPYKTYPHBIN (parMeHT

O R A e O
Rb Rb N Rb
U—Z1/22 R Rb><0 Rb><o R ><
/ ) (
}&‘J\Oéso Zs O:FI’—ORb O:ﬁ’—ORb O:ﬁ,_ORb

4 UMeEET CTPYKTYPY ORy ORy ORy
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OR, OR, R
O=R-OR, O=R-OR, o‘P\O_oRb
Ro-_° Ro~_° Rp
Rb>( \1_'1 Rb>( ‘111, Rb>$\j “"LL
N X N N\\I/ X
I IS g
N N WU N , TI€ Ka)KIbIi 5JeMEHT Ry,

>

He3aBucuMO npencrasisieT coboit H nnn CH;. B HeKOTOpBIX BapHaHTax OCYIIECTBICHHUS

R
Z, .. el
U—2z{ Y Re™ 0
1 /
(@] O O=P—OR,
}7-. T’Z5\ /Z3 !
CTPYKTYPHBIH (pparMeHT 4 UMEET CTPYKTYPY ORs )

NS Nt
§_<NIN}/R3 §_<NI/_R3

R R
el e

0 ° D
O=P-OR, 0=P-OR,
| |
ORy HJIA ORy , TIle KaXAbIil 3J1eMeHT Ry, HE3aBUCUMO NpencTaBisieT

coboii H mimn CH;. B HEKOTOpPBIX BapuaHTax OCYLIECTBICHUS CTPYKTYPHBIN (parMeHT

OR, OR,
O:R_ORb O:R_ORb
Rp~° Rp~_°
Z b b
U—z R>( R
1 b Jn, Mo N
07O NS S
2N 2 = R KL R
Z4 MMEET CTPYKTYPY N , WA
OR,
O:P\—ORb
Rb>(°
R, N X %,
— JRs
N™ =N , TIe Kbl aJieMeHT Ry, HezaBrcuMo npezacrasisieT codoit H wmm CH;.

[0233] B HeKkOTOpBIX BapuaHTax OCYILIECTBJEHHs COCIMHEHUE UMEET CTPYKTYPY C

Dopmynoiilc.

[0234] B HEKOTOpBIX BapHaHTaX OCYIIECTBIECHUS CTPYKTYPHBIHA (PparMeHT

R, R,
R2 Z N~ N R2 N
= =
Y4 O'Yg_u ‘ELJ;/‘QN ‘?kj@ T
?'—LJ\ Yi Y5\<T>)\ $ R, R,

UMEET CTPYKTYPY
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Ry RZLN;\[N%E N -
R2 ) | Ra NN
N\ T =T =
Q'\):ETH T Pees
R2
R2 N,N\ R2 U
N N\ | T\ § N'N\ N N>_§
S H’a 7 ’EAN/I?—%’E Y
Ry
o, I O
Ro~ U P L Ra Ny U
L T
R
Ra -N U R a N

2

/>
™ N\N )ﬁ/N\N
f* - jY &
1503058 Rz , Tne kaxapii saemMeHt T u U

He3aBucuMo npenctasisier codoit O, N, NR,, N(C=0)R,, NC(Ry),OP(=0)(ORy),, unu

NSO;,R,, ecimu mO3BOJISIET BAJIEHTHOCTD.

[0235] B HekoTOpbIX BapuaHTax OCYLLECTBJIEHUS CprKTyprn‘/'I ¢dbparmMeHT

R
‘%JY:QI:@J; E/C[ it ) RZ\ >—§

T HUMEET CTPYKTYPY
2 N R,
WEH S iﬁ -1 oL ‘a*j

R2 Ra a

R
R, R, R, = Na Rs
A\~ N NN NN N N0

2
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Ro

iﬁ% Wl %EA?U_ Eﬁ”ﬁ)—% /C,[H

2

N NZ NN NN
1&)/\\ )N\ L‘i)\/} Ji/ /L N»N “a)\ NN -
. jFZVINH

R, mpencrasnsier coboit H, CH; umu CH,CH3. B HeKOTOpBIX BapHaHTaX OCYIIECTBIICHUS

, rne Rynpencrasnsier codoit H, CHs, OH, ranoren uinu NH,; npuyuem

Rynpencrasnsier coboit H, CH3, OH, ranoren wnu NH,. B HekoTopbIx BapuaHTax

ocymectsieHus R, npencrasnsier codoit H, CH; unmu CH,CHj3;.

[0236] B HEeKOTOpBIX BapHaHTaX OCYIIECTBJICHUS CTPYKTYPHBIN (parMeHT

gy q R Q Ro q R
J\‘O 1O L R,0—P=0 R,O—P=0 R,0—-P=0
HNT ST MEeT ¢ OR, OR, OR,
TPYKTYpPY ) > >
ORy
PRo PR R,0-P=0
R,O-P=0 R,O—P=0 /

, U Rz . B HEKOTOpBIX BapuaHTax

OCYILECTBIEHUs CTPYKTYpHEIi hparment ~ © Y4 T & UMEET CTPYKTYPY

o Ry O\ Ry o) Ry
R,O—-P=0 R,O—-P=0 R,O—-P=0
ORp | ORs  ym ORs | B HexoTopbix BapHaHTax
/Y

OCYIIECTBJIEHUS CTPYKTYPHBIN @parMeHT " umeer CTPYKTYPY
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OR,
Ro PR Ry0—P=0
RyO—P=0 R,O—P=0 3 R
O, Ry S, R N
R2 r\?éRb R R b

b N N
N NN (L
BOSSISOES wJV\RZ ;

OCYIIECTBJICHHUS KaXIbIil 3JiIeMeHT Ry, He3aBucHMO nipezcTasisieT codoit H umu CHj.

. B HexOTOpBIX BapuaHTax

[0237] B HexOoTOpbIX BapuaHTax OCYLIECTBIEHUS KaXKAbIi dJ1eMeHT R3 He3aBUCUMO
BbIOpaH u3 rpymmsl, cocrosimei uz H, D, ranorena, (C;-Ce)ankuna, (C;-Cg)ranorenankuna,
(Cy-Co)ankenuna, (C,-Co)ranorenankenuna, (C,-Ce)ankunmia, (C,-Ce)ranoreHaakuHumia,
(C5-Co)uuknoankuna, (C4-Cyo)ounuknoankmia, (C;-C7)rerepormknoankuia, (Cy-
Co)rerepobunmknoankuna,apuia, rerepoapmia, —OR,—N(R,),, -COR,, —CO;R,, CON(R,),,
—CN, -NC, NO3, N3, —SO3R,, —SO:N(R,)2, 1 —N(R,)SO;R,. B HekoTOpbIX BapraHTax
OCYIIECTBIICHUS KaXKIbIi 37IeMeHT R3 He3aBucHMO mpeacTasisieT codoit (Cy-
Co)rerepocnupoankm, rajoreHupoBaHHbIN (C3-C7)reTeporuKiIoanKm, apuil Win
rerepoapwl. B HEKOTOPBIX BapHaHTax OCYLUECTBJIEHUS KaXXIbIN 3J1eMeHT R3 He3aBUCUMO
BbIOpaH u3 rpymimbl, cocrosimen u3 (Ci-Ce)ankmna, (C-Ce)ranorenankuna, (C,-Ce)ankenuna,
(C,-Co)ranorenankenmna, (C,-Ce)ankununa, (C,-Cs)ranorenankunmna, (Cs;-Cs)uukinoankuna,
(C4-Cp)onmmroankmna, (Cs-C-)rerepounkoankmia u (Cy4-Cp)rerepodbunmkioankmia. B
HEKOTOPBIX BapUAHTAX OCYINECTBICHHUS KaKAbIN 3JIeMEeHT R3 He3aBHCHUMO BbIOpaH U3
TPYIIBL, COCTOSIIIEN U3 apuiia U rerepoapuiia. B HEKOTOPBIX BapUaHTaX OCYINECTBIICHUS
KaXIblid 3ieMeHT R3 He3aBrCHUMO BbIOpaH u3 rpymimsl, coctosien u3 —OR,, —SR,, -N(R,)s,
—COR,, —COzR,, CON(R,),, —CN, —NC, NO,, N3, -SO;R,, —=SO;N(R,), u -N(R,)SO;R,. B

HEKOTOPBIX BAPUAHTAX OCYIIECTBIIEHUS KAXKIbIH 3JieMeHT R ;3 He3aBUCUMO BhIOpaH 13

| L, R T
RaN=S=O RaN=S=O N=S8S=0 ,-r‘i' '?ﬂ
R N(R ' Ay
IPyIIBI, COCTOSALIEH U3 a (Ra)2 , Ra u MRk B HEKOTOPBIX BAPHAHTAX

OCYIIECTBJICHUS KaXKIbIi 3JieMeHT R3 HezaBucuMo nipeacrasisieT codoit H, D, ranoren, OR,,
N(Ry)2, (C1-Cg)amkumn, (C3-C7)rereporuknoanku, (C;-Ce)amkunmi, apw, (Cy-
Cro)ounmknoankui, —CN, —-NC, N3, NO,, COR,, CO,R,, CON(R,);, —SO:R; nnu
—SO;N(R,)2. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS KaKIbI 3IeMEeHT R3 He3aBHCUMO
npexncrasisietr codoit H, D, ranoren, (C,-Ce)ankun, (Cs-C;)rerepounknoankmi, N(R,), nim
—CN. B HEKOTOpBIX BapUaHTaX OCYLIECTBIEHUS K Kbl 3JIeMeHT R3 HE3aBUCUMO
npexncrasisier codoit H, (C1-Ce)anmkmn, (C,-Ce)ankunamn, apui, (Cy-Cio)ONImKioanKm,

—SO;R, mmn —SO;N(R,);. B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS KaKIbIH 3JIEMEHT R3
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He3aBucumo npeactasiger codboit H, D, F, Cl, Br, CH3, OCH3, NH;, N(CH3)2,§ = H ,
A L S & N
S, G RTINS O O
RN N
S ‘J{N_ \T_| \T_| 0 HN/\ HaON™ ™
P T I RN N\
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HEKOTOPBIX BapHAHTAX OCYILICCTBIICHUSA Ka)KI[beI JJIEMECHT R3 HE3aBUCUMO MMPEACTABIIACT

< Py
T
coboit H, D, F, CH3, N(CH3)2, |:| HUJIn .

[0238] B HexOTOpBIX BapHaHTax OCYLIECTBJIEHUs IO MEHbLIEH Mepe OAMH dJIEMEHT R
npexncrasisier coboit H, D, nnu ranored. B HeKOTOpPBIX BapuaHTax OCYIIECTBICHHUS 11O
MeHbIIeH Mepe ofuH 3J1eMeHT R3 mpencrasisier codoii H. B HekoTopeIx BapuaHTax
OCYIIECTBIIEHHS [TO MEHbINEH Mepe OUH 3JIeMeHT R3 npencrasmser coboit D. B HekoTopsIx
BapHUaHTax OCYLIECTBJICHUs IO MEHbIIEH Mepe ouH 31eMeHT R; npencrasnser codoii F. B
HEKOTOPBIX BApUAHTaX OCYLIECTBJIEHUS IO MEHbLIEH Mepe OANH 3JeMeHT R3 npeacrasiser
coboii CH3. B HEKOTOpBIX BapuaHTaX OCYIIECTBJICHHUS IO MEHbLIEH Mepe OJUH 3J1eMeHT R3
npexacrasysier coboit OCH3. B HEKOTOpBIX BapuaHTaX OCYIIECTBIICHUS 110 MEHbLIEH Mepe
onuH seMeHT R3 mpencrasisier coboii NHy. B HeKOTOpBIX BapraHTaX OCYIIECTBIECHHS 110

MEHbIIIeH Mepe OnuH 3jieMeHT R; mpencrasisier codoit N(CHj3),. B HeKOTOpbIX BapuaHTax

OCYIIECTBJICHUS 110 MEHbBIIEH Mepe OHMH dJIeMeHT R3 mpencrasisier codoit i .B

HEKOTOPBIX BapUaHTaxX OCYLIECTBIIEHUS IO MEHbIIeHN Mepe oauH 3aeMeHT R3 npeacrasnser
coboit E B HekOoTOpBIX BapHaHTaxX OCYLIECTBJIEHUs 10 MEHbILEH Mepe OJJUH JIEMEHT
R; mpencrasnsier coboii E B HexOTOpBIX BapraHTax OCYLIECTBJICHUs MO MEHbLIEH

N
N

Mepe ouH 3JIeMeHT R3 npencrasisier coboi |:| B HexoTopbIx BapuaHTax
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o

O
OCYIIECTBJICHUs 10 MEHbBIIEH Mepe OMH AJIeMeHT Rz mpencrasisier codoit .B

HEKOTOPBIX BAPUAHTAaX OCYLIECTBJIEHUS IO MEHbLIEH Mepe OAuH dJeMeHT R; npeacrasiser
~N
Sy
. 0] .
coboii K/ . B HEKOTOpBIX BapuaHTaxX OCYILECTBJIEHUS 110 MEHbLIEH Mepe OIUH

é,‘ ~ N/\\
vo
snemeHT R3 mpencrasinsier codoi . B HEKOTOpBIX BapUaHTaX OCYLIECTBJIEHUS IO

N
N

N

MEHbIIEH Mepe OIMH dNIeMeHT R3 mpencrasnser coboii Ra' rne R, mpencrasnsier

coboii H mmn (C;-Ce)ankun. B HEKOTOPBIX BapUaHTaX OCYLIECTBICHUS IO MEHbIIEH Mepe

&

=

onuH 31eMeHT R3 mpencrasisier coboi H . B HEKOTOpPBIX BapHaHTax

.
O.B

HEKOTOPBIX BApHUAHTAX OCYILICCTBJIICHUS 1O MEHbIIeHN MEpPE OANH JJICMCHT R3 MpeaACTaBIISICT

N
N

OCYIIECTBJICHUs 10 MEHbBIIIEH Mepe OMH dJIeMeHT R; mpencrasisier coboit

coboii % B HEKOTOpBIX BapuaHTax OCYILECTBIIECHMs 10 MEHbILEH MEPE OJUH

0

N
~
snemeHT R3 mpencrasinsier codoi ¥ . B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHUS IO
Ra'N/\
. . K/N\H_,J

MEeHbLIIEH Mepe OIMH 3JIeMeHT R3 mpezcrasiiser co0oi , rie Ry’ mpexncrasisier
coboii H mmn (C,-Ce)ankun. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHS IO MEHbIIEH Mepe

HN™

U

onuH 35eMeHT R3 mpencrasisier codoi . B HEKOTOpBIX BapraHTax

H3C®

N
~N
OCYIIECTBJICHUS 10 MEHbBIIIEH Mepe OIMH dJIeMeHT Rz mpencrasisier codoit ¥ .B

HEKOTOPBIX BAPHUAHTAX OCYILICCTBJIICHUS 1O MEHbIIeH MEpPE OANMH 3JICMCHT R3 NpeaACTaBIIAACT
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— s —
coboit & T H, eT— CHs = CFs B HEKOTOPBIX BAPUAHTAX OCYILECTBJIECHUSI

y L i—=—H
10 MEHBINEH Mepe OMH dJIEMEHT R3 mpencrasser coOoi . B HeKOTOpBIX

BapUaHTax OCYIIECTBJIEHNs 10 MEHBIIEN Mepe OfUH dJIEMEHT R; npezcrasiser coboi
$—=—CH, y
.B HEKOTOPBIX BapUaHTaxX OCYIIECCTBJICHUS 110 MEHbIIEHU MEPE OAUH SJICMCHT R3

o gTCF o
IpenCTaBisieT cOO0H 3. B HEKOTOPbIX BAPMAHTaX OCYLIECTBJIEHHS MO MEHbIIEH
Mepe oauH 35eMeHT Rz npencrasisier codboii —CN. B HEKOTOpBIX BapUaHTaX OCYIIECTBIIECHHS

0]

1O MEHBIIIEeH Mepe OfuH 3JieMeHT R3 mpencrasisier codoi s CH; B HEKOTOPBIX
BapHaHTaX OCYIIECTBJICHHS [0 MEHbIIEH Mepe OJIMH 3JIeMeHT R; mpeacrasnser codoi

o

"% "OCHs . B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUS IO MEHbLIEH Mepe OAWH 3JIEMEHT R3

o)

NpeACTaBIsieT COOOH " OH B HEKOTOPBIX BAPUAHTAX OCYLIECTBJICHUS [0 MEHBLIEH Mepe

onuH 31eMeHT R3 npencrasisier coboit —~NC. B HEKOTOpBIX BapuaHTaX OCYIIECTBIICHUS 110

O

MeHbIIEeH Mepe ouH 3J1eMeHT R3 mpencrasisier coOoi " NH; HEKOTOPBIX BapUaHTax
OCYIIECTBJIEHUS 10 MEHbIIIEH Mepe ONHH 3J1eMeHT R nmpencrasisier coboit NO,. B
HEKOTOPBIX BAPUAHTAaX OCYLIECTBJIEHUS 10 MEHbLIEH Mepe OANH 3JeMeHT R3 npeacrasiser
coboit N3. B HEKOTOpBIX BapHaHTaX OCYLIECTBICHHS 110 MeHbLIeH Mepe OauH R3

2
§—S—CH,
npencrasnser coboit O . B HEKOTOpBIX BapUaHTax OCYLIECTBJIEHUs IO MEHbIIEH

i—S—NH,
Mepe ofiuH sneMeHT R3 npencrasnsier coboit O
[0239] B HexOoTOpBIX BapHaHTax OCYLIECTBJIEHUs KaXKAbIi dJIeMEHT R3 HE3aBUCUMO
BbIOpaH w3 rpymmsl, cocrosimei uz H, ranmorena, (C,-Ce)ankuna, (C,-Cg)ramoreHankmuna,
—N(R,)2, NO; u —OR;. B HEKOTOpBIX BapHaHTaxX OCYIIECTBJICHHUS 10 MEHbINEH Mepe OTUH
snemeHT R3 mpencrasnser codoii H, CH3, OH, NH,,unu rajoren. B HekoTopsIx BapraHTax
OCYIIECTBJICHUS 110 MEHbIIIEH Mepe OanH dj1eMeHT R; mpencrasisier codoit H umn CH;. B
HEKOTOPBIX BApUAHTaX OCYLIECTBJIEHUS 10 MEHbLIEH Mepe OANH 3JeMeHT R3 npeacrasiser

coboii OH nnu NH;. B HeKOTOpBIX BapHaHTaxX OCYLIECTBIIEHHs 110 MEHbIIEH Mepe OfUH
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sneMeHT R3 mpencrasisier coOol rajoreH. B HeKOTOpBIX BapHaHTaxX OCYIIECTBJIECHHS 110
MeHbIIeH Mepe ouH 3eMeHT R3 mpencrasisier codoit H. B HekoTOpsIX BapuaHTax
OCYIIECTBJICHU 110 MEHbIIEH Mepe OUH 3y1eMeHT R; npencrasisier codoit CF;. B

HEKOTOPBIX BapuaHTax ocyiecTBieHus R; npencrasnser codoit H nnu CH;.

[0240] B Hexoropbix BapuaHTax ocyuecTsiaeHus V orcytcTeyet, O, umu NR,. B
HEKOTOPBIX BapUAHTaX OCYIIECTBJIEHUS V OTCYTCTBYeT. B HEKOTOPBIX BapuaHTax
ocywectsieHust V npeacrasisier coboi O. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS V
npencrasisier codoit NR,. B HEKOTOpBIX BapuaHTaxX OCYIIECTBJIEHUS V TPEACTABIISIET COOOM

NH. B HekoTopsIx BapraHTax ocymectsieHus V npeacrasisier coboii NCH;3; nimn NCH,CH3.

[0241] B HekoTopbIx BapuaHTax ocymecTienus V npencrasisier codoit N(C=0)R, unu
NSO;R,. B HexoTOpbIX BapuaHTax ocylnecTBieHus V npencrapisier cobori N(C=0)H. B
HEKOTOPBIX BapuaHTax ocyiiecteieHus: V npeacrasinsier codoit N(C=0)CH; wun
N(C=0)CH,CH3.B HekoTOpbIX BapuaHTax OcyliecTBieHus1 V npeacrasiser coboit NSO,H.

B HekoTopbIX BapuaHTax ocymecTsieHus V npencrasisier coboit NSO,CH;3 nmn

NSO,CH,CHj3.

V<
[0242] B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS CTPYKTYPHBIN (pparMeHT W Ra

O
/ ~
HMEET CTPYKTYPY %R . B HEKOTOPBIX BapUaHTaxX OCYLIECTBICHUs CTPYKTYPHBIN
V. e
/ ~ N\
¢dparment % Rs UMEET CTPYKTYPY % "Rs B HEKOTOPBIX BAPUAHTAX OCYILECTBIICHUS
Ra. Ra
V<
k'd EX&

CTPYKTYPHBIH ()parMeHT R4 yimeer CTPYKTYPY

[0243] B HekoTopbIx BapuaHTax ocyuecTBieHus V u Ry cTpykTypHOro pparmenra

R,
BMecTe 00pazyroT (C4-Cio)rerepocnupoankull.

[0244] B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS Ry BBIOpaH M3 rpymIibl, COCTOSIIEH U3
(C1-Cy)anmkuna, (C3-Cr)uuknoankuna, (C4-C,o)ounmknoankmna, (C;-C;)reTeporukioankuna,
(C4-C1p)rerepoOUIMKIIOATKITIA, APHJIA U TETEPOAPUJI, KAXKIbIA OMIIHOHATBHO 3aMeIIeH
onuuM wu 6osiee Rs. B HekoTOpbIX BapuaHTax ocyuiectBieHus Ry 3amemen O, 1, 2, 3, 4, 5
win 6 Rs 3emecturesnsiMu, npudeM Kaxablid Rs HE3aBUCUMO BBIOPAH U3 TPYTIIBL, COCTOSIIEH
u3 H, ranorena, (C,-Ce)ankuna, (C1-Ce)ranorenankmna, (C,-Ce)ankennna, (C;-
Ce)ranorenankenmna, (C,-Ce)ankunamna, (C,-Ce)ranorenankunmia, (Cs-C;)aukioankunia,

(C4-Cyp)6unmmknoankuna, (C3-C7)rerepormknoankuna, (C4-Cio)reTepoOHInKIoanKkua,
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apuna, rerepoapuia, —OR,, —SR,, —N(R,)2, N(Ry)COR,, —COR,, —CO,R,, CON(R,)2, —CN,

| T |
RaN=§=O RaN=§=O N=8S=0
|
~NC, NO,, N3, ~SO,R,, ~SO;N(R,), -N(R)SO,R,,  Ra N(Ra)2 | Ra u
o Ra
NS—O

NRo2. B HEKOTODBIX BAPHAHTAX OCYIIECTBIEHHS KaKIblil 3eMeHT Rs He3aBuCHMO
npencrasisier codoit (Cy4-Co)reTepocnupoaikui, rajoreHupoBanHbiii (Cs-

C-)reTepOLMKIIOAIKIIL, apHJT HUTH reTepoapuii. B HEKOTOPBIX BapHaHTax OCYLIECTBICHUs Ry

)m 5)m
<R5>m s Rolm &
&
\O ®an \C7 \(J 1'/ Yj
NpeACTaBIsieT COOOH /

(R5)m

;
/j ejs ; \ rrr; ( 5)m
Rs)m
\(\, ’ \r (R5)m | ) ( 5) ’ (Rs)m h (Rs)m R N

IR Ra
5/m
\1: h[‘ m(Rs)—L- '/\IN m(Re)~E SN
NR , m(RS) NH m(RS) (Rs)m \(R5)m’ ""L;_ , ‘1?1
I AT
m(RS)\ /O /—NRa / BN

/\/ (RS)m (RS)m , Ul (R5)m , rae B (R5)m , \(R5)m WIN

&
e,

(Rs)m R mosker Gbith MPUCOEANHEH K JIF0OOMY MOJIOKEHUIO OUITUKIIOANIKUIIA WITH

2

reTepOOULIMKIIOANKHIIA, BKIIFOYAst KOHIIEBOH YIJIEpO EPEMBIUKH, U TAE B
m(Rs) —NH g m(Rs) =0 R mosxer GriTe MPUCOEIMHEH K JIFOOOMY JOCTYITHOMY TOJIOKEHHIO B

moOoM KoJblie. B HeKOoTOpBIX BapuaHTax OCyIlecTBiIeHus Ry mpeacrasnser coboit

(Rs)m (Rs)m
2N .B HCKOTOPBIX BapHaHTaX OCYIICCTBICHUA R4 MpeacTaBJIsACT coboit
SN
\[ \ﬁ
e

B HekoTOpbIX BapuaHTax ocymecTBiaeHus Ry npeacrapisier coboi (Rs)m B HEKOTOPBIX
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| o Re)m

I

BapUaHTax OCYLIECTBIEHUs R4 mpencrasiser coboi Rslm B HEKOTOPbIX BapUaHTax

S
ocyuectBieHust Ry mpencrasisier coboi \E Rsm B HEKOTOPBIX BapUAHTaX

r,%/?s)m

NR,

BapHaHTaxX OCylecTBiIeHus Ry nmpencrasisier codboi . B HekoTOpBIX

ocyuiecTBeHHs Rynpencrasisier codoit . B HekoTOpBIX BapuaHTax

o

ocymectsieHus Ry mpencrasmisier coboit E(Rﬂm . B HEKOTOpBIX BapHaHTax
OCYILECTBJIEHUs M paBeH Leaomy unuciay ot O 10 3. B HEKOTOpBIX BapUaHTax OCYIIECTBIICHHUS
m paseH 0. B HEKOTOPBIX BapuaHTax OCYIECTBJIECHUS M paBeH 1. B HEKOTOPBIX BapuaHTax

OCYLIECTBJIEHUSI M PaBeH 2. B HEKOTOPBIX BapUaHTaX OCYILECTBJICHHs M PaBeH 3.

V<
[0245] B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHHS CTPYKTYPHBIN (pparMeHT W Ra

w.,_L/V S s \(\f}l e \(\N
V.
e L v L

~

MMeeT CTPYKTYpY : Rs™ | Rs | Rs |
V. CH V. N
% \(\/ 3 \[ \j
V.
N SN N Ry K
Rs Rs \G 5’

> 2

-V -V
I 4 s
24 o Vv / /
NHz - N (R \@Rs, ERs’ m(Rs) =0~ m(Rs) —NH

Y INH Nfs
lj[‘ §_V\CH3 Ay R5 J\/ “ I aﬁ\

L
/] /
m(Rs) j[!jH m{Rs)

ADE/T/\\J V.

Rs Rs

2 2 2 >

YA R
, AN \@ ° B HEKOTOPBIX BAPUAHTAX OCYIIECTBIEHUs V
npencrasisier co0oit C(R,),, O, NR,, N(C=0)R, muiu NSO,R,. B HekoTOpBIX BapraHTax

ocymectsieHus: V' npencrasisier codoit CR, mmm N,
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[0246] B HExOTOpBIX BapHaHTax OCYLIECTBJICHUS KaXKAbIi 5JIEMEHT Rs HE3aBUCUMO
BbIOpaH u3 rpymmsl, cocrosimei uz H, D, ranorena, (C;-Ce)ankuna, (C;-Ce)ranorenankuna,
(C,-Cg)ankenuna, (C,-Cq)ranorenankenmna, (C,-Cq)ankunuia, (C,-Cg)ranoreHaakuHumia,
(C5-Co)umknoankuna, (Cy-Cjp)ouumknoankuna, (C3-C)rereporuknoankuna, (Cy-
Cio)rerepobunmkioankuna, apuia, rerepoapuia, —OR,, —N(Ry)2, “COR,, —CO2R,,
N(Ra)COR,, CON(R,)2, —CN, —NC, NO», N3, —SO2R,, —SO>2N(R,)» 1 —-N(R,)SO2R,. B
HEKOTOPBIX BaApHAHTAX OCYINECTBIEHHS Ka)KIblil 3JIeMEHT R s HE3aBHCUMO BBIOpaH U3
rpymmsbl, coctosiuieit u3 (C,-Cqlankuna, (C;-Ce)ranorenankuia, (C,-Ce)ankenuna, (C,-
Ce)ranorenankenuna, (C,-Ce)ankunmna, (C,-Ce)ranorenankunmia, (Cs-C;)Iukioankuia,
(C4-Crp)oummrnoankmna, (Cs-Cy)rerepounknoankuna u (C4-Co)reTepoburmkioankuna. B
HEKOTOPBIX BapHAHTAX OCYIECTBIEHHUS KaKIblil 3JileMeHT R s He3aBHCUMO BbIOpaH U3
rpymnmsbl, cocrosimeit u3 (Cy4-Co)rerepocnupoaikuia, rajoreHupoBaHHoro (Cs-
C7)reTepoLMKIIOaKIIIA,apiiia U rerepoapiia. B HEKOTOPBIX BApHAHTAX OCYLIECTBICHUS
KaXIbIii 351eMeHT Rs5 He3aBrCcUMO BbIOpaH u3 rpyimsl, coctosmen u3 —OR,, —SR,, —N(Ry)s,
—COR,, —COzR,, CON(R,),, —CN, —NC, NO,, N3, —SO;R,, N(R;)COR,, —SO;N(R,), 1

—N(R,)SO;R,. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHS KaKIbIH 3JIEMEHT Rs HE3aBUCHUMO

| | % Ra
R.N=S=0 R,N=S=0 N=S=0 « R
FIQ N R I = s 0
BbIOpaH U3 IPYNIbIL, COCTOSIIEH U3 a (Ra)2 , Ra u  MR:. B HeKoTOpBIX

BapHUaHTaX OCYLIECTBJICHUs KaX/Iblii 3ieMeHT Rs He3aBucuMo npeacrasisier codoii H, D,
ranoreH, OR,, N(Ry),, (C1-Ce)ankun, (C3-Cy)rereporuknoanku, (C;-Ce)ankunmn, apu, (Cs-
Cyo)ounmknoankui, —CN, -NC, N3, NO,, COR,, CO;R,, CON(R,),, —SO2R,, N(R,)COR,,
win —SO,N(R,),. B HEKOTOPBIX BapraHTaX OCYIIECTBIEHUS KAKAbIN 3J1eMEHT Rs HE3aBUCHUMO
npencrasisier codoit H, D, ranoren, (C,-Ce)ankun, (C3-C;)rerepounknoankui, N(R,)COR,,
N(Rj); unmun —CN. B HEKOTOPBIX BapUaHTaX OCYIIECTBIICHUS KaXAbIH 3J1IeMeHT Rs
He3aBucuMo npeacrasisieT codboit H, (C1-Ce)ankui, (C1-Ce)amkunun, apu, (Cy-
C10)0unmknoankui, —SO,R, umn —SO;N(R,),. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS
KakabId s5eMeHT Rs HesaBucumo npencrassier codoit H, D, F, Cl, Br, CH;, CF3;, OCHj,

O S
NH,, N(CH3)2,§ =-H i—= CHy 5%05 \© D E 'D

2

Fo
Q (}) \:|:| % QEI‘\IH l@\ﬂ"‘ N\a"’
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HaCN 9 0 0
O, 4l L WA

N
¥ H | _CN,-NC,Nj; NO, ™ “CHs "% “OCH;

i $—S—CH §—S—NH
1l 3 1 2

K OH,%"" NH2 O uim O . B HEKOTOpBIX BapUaHTax OCYLIECTBICHUS

N

N
Kakabid aeMeHT Rs HesaBucumo npencrasisier codoii H, D, F, CH;, N(CHs;),, |:| WJIH
O
[0247] B HexOoTOpBIX BapHaHTax OCYLIECTBIEHUS IO MEHbLIEH Mepe OAMH 3JIEMEHT Rs
npexacrasisier coboit H, D, unu ranored. B HEKOTOPBIX BapuaHTaxX OCYIIECTBJICHUS 110
MeHbIIeH Mepe ouH 31eMeHT Rs mpencrasisier codoii H. B HekoTopeIx BapuaHTax
OCYIECTBIIEHHS [TO MEHbIEH Mepe OuH 3JeMeHT Rs npencrasmiser coboit D. B HekoTophIx
BapHUAHTaxX OCYLIECTBJICHUS IO MEHbIIEH Mepe ouH 37eMeHT Rs npencrasnser codoii F. B
HEKOTOPBIX BapUaHTaxX OCYLIECTBIIEHUS IO MEHbLIEH Mepe OAuH 3JeMeHT Rs npeacrasiser
coboit CH3. B HeKOTOpBIX BapHaHTaX OCYLIECTBJICHUS 110 MEHbIIEH Mepe OauH dJieMeHT Rs
npexacrasisier coboit OCH3. B HEKOTOpBIX BapuaHTax OCYIIECTBJICHUS 110 MEHbLIEH Mepe
onuH 3neMeHT Rs npencrasisier coboit NH,. B HekoTOpBIX BapriaHTax OCYLIECTBIEHHS I10

MeHbIIIel Mepe onuH 3j1eMeHT Rs mpencrasisier coboit N(CHjs),. B HekoTOpbIX BapuaHTax

OCYIIECTBIIEHHSI [0 MEHbINEH Mepe OMH 3JieMeHT Rs nmpencrasiser codboi : .B

HEKOTOPBIX BapHaHTAaX OCYLIECTBIIEHHUS MO MEHbIIIEH Mepe OAUH 3J1eMeHT Rs mpencrasisier
coboi U B HEexoTOpBIX BapuaHTaxX OCYIIECTBJICHUS MO MEHBIIEH Mepe OUH 3JIEMEHT

Rs mpencrasnsier coboi E B HexOoTOpBIX BapraHTax OCYLIECTBJICHUs MO MEHbLIEH
N
]
Mepe OAMH 3J1eMeHT Rs mpencrasisier codoi . B HEKOTOpBIX BapuaHTax
N
O
OCYIIECTBJICHUS 10 MEHbBIIIEH Mepe OHH AJIeMeHT Rs mpencrasisier codoit .B

HEKOTOPBIX BaApPHUAHTAX OCYILICCTBIICHUS 1O MEHBbIIIeH MEpPE OAUH 3JIEMEHT R5 MpeaACTaBIIACT
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A

. ) .
coboit K/ . B HEKOTOpBIX BapHaHTaxX OCYLIECTBJICHUs 10 MEHbILIEH Mepe OUH

reS ~ N/\\
vo
sneMeHT Rs mpeacrasinser coboit . B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHUS IO

oL
N_
L

—NR

MeHbIIEH Mepe OuH 3JeMeHT Rs npencrasinser coOoit o rae R, npencrasiser

coboit H wiu (C,-Ce)ankui.B HEKOTOpBIX BapUaHTaX OCYIIECTBIIEHHUS IO MEHBIIEH Mepe

EN

=

onuH 3eMeHT Rs mpencrasisier coboi H . B HeKOTOpbIX BapHaHTax

"
O.B

HEKOTOPBIX BaApHUAHTAX OCYILICCTBIICHUS 1O MEHBIIEH MEpPE OAUH 3JICMCHT R5 MpEaACTaBIIACT

N

OCYIIECTBJICHUS 10 MEHbBIIIEH Mepe OMH AJIeMeHT Rs mpencrasisier codoit

NC':I
coboi . B HEKOTOpBIX BapHaHTax OCYLIECTBJICHUS IO MEHbIIEH Mepe OIHUH

o)
N\
sneMeHT Rs mpencrasnsier coboit ¥ . B HEKOTOpBIX BapUaHTaX OCYLIECTBJIEHUS IO
Ra'N/\
NN
MEHBIIIEeH Mepe OHH 3JIeMeHT Rs mpencrasisier codoit ¥ ,rne Ry’ - H umm (Cy-

Ce)ankuia. B HEKOTOPBIX BapHaHTaX OCYIIECTBIIEHHUS 110 MEHBIIIEH MepPE OIMH dJIEMEHT R
HN/\

A v

npencTaBisieT coOoi . B HEKOTOpBIX BapuaHTaX OCYLIECTBJIEHHS MO MEHbIIEH

mc@

N
~
Mepe ofuH 35eMeHT R npencrasisier coboii ¥ . B HexoTOpBIX BapuaHTax

0
e"\NJ\/
H

OCYIIECTBJICHUS 10 MEHbBIIIEH Mepe OHH AJIeMeHT R s mpencrasisier codoit .B

HEKOTOPBIX BaAPHAHTAX OCYLICCTBIICHUS 10 MEHBIIIeH MEPE OAUH SJIEMEHT R5 NpeaACTaBIIAACT

s s —
coboit & H,é — Chs I/IJII/I§ - CF3.BHeK0ToprX BAPUAHTAX OCYLIECTBJICHHS
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, . $—=—H
0 MEHbIIEN Mepe ONIHH 3JIeMeHT Rs mpencrassier coboii . B HekoTOpBIX

BapMaHTaX OCYIIECTBJIEHHUS 110 MEHbIIEH Mepe OfMH 3eMeHT Rs npencrapiser coboit
%TCH:; o
. B HEKOTOPbLIX BApHUAHTAX OCYILICCTBJIICHHS IO MCHBIIEHU MEPE OAHNH 3JICMCHT R5

o §TCF N
HpencTaBisieT coOoM 3 B HEKOTOpbIX BAPUAHTAX OCYLIECTBIEHHUS M0 MEHbLIEH
Mepe onuH 3yeMeHT Rs npencrasnser coboit —CN. B HEKOTOPBIX BapraHTaX OCYIIECTBICHUS
1O MeHbIIeH Mepe oauH 3J1eMeHT Rs mpencrasisier coboit —NC. B HEKOTOpbIX BapuaHTax

o

OCYIIECTBJICHUS 110 MEHbBIIIEH Mepe OMH dJIeMeHT R s mpencrasisier codoit " NHz g
HEKOTOPBIX BapHaHTAX OCYLICCTBIICHHUS 11O MeHbIIEH MEpPE OAUH 3JICMCHT R5 MPpEACTABIIACT

o

coboiit % CHs B HEKOTOPBIX BapUaHTaX OCYILIECTBJICHUs 10 MEHbIIEH Mepe OOUH

O

snemeHT Rs npencrasnsier codoi “ "OCH; B HEKOTOPBIX BAPUAHTAX OCYLIECTBJICHHUS 10

0]

MeHbIIeH Mepe ofuH 3J1eMeHT Rs mpencrasisier coOoi % OH B HEKOTOpPBIX BapUaHTax
OCYIIECTBJIEHUS 10 MEHbBIIIEH Mepe ONHH 3JIeMeHT Rs mpencrasisier coboit NO,. B
HEKOTOPbIX BAPUAHTAX OCYLIECTBIIEHUS [0 MEHBLIEH Mepe OUH 3J1eMEeHT Rs nmpencrasisier

coboti N3. B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHS 1O MEHBIIEH Mepe OMH 3JIeMeHT Rs

1l
§_§_0H3
npencrasnser coboit O . B HEKOTOpBIX BapUaHTax OCYLIECTBJICHHUS IO MEHbIIEH
2
é_ﬁ_NHz

Mepe ofiuH sneMeHT Rs npencrasnsier coboit O

[0248] B HexOTOpBIX BapHaHTax OCYLIECTBJIEHUs KaXKAbIi dJ1eMeHT R s He3aBUCUMO
BbIOpaH U3 rpymisl, cocrosimei u3 rajgorena, (C,-Cq)ankuna, (C,-Ce)ranorenankumna, OR,,
_N(Ra)z, _CORa, _COZRa, CON(Ra)z, N(Ra)CORa, _CN, NOZ, _SOZRa, _SOZN(Ra 2,

' | o e T
RaN=§=O RaN=§=O N=S=0 N=S=0
|

—N(Ry)SO2R,, Ra | N(Ra)2 Ra n N(Ra)2 B mexoropsx BapuanTax

OCYIIECTBIIEHHSI [TO MEHbINEH Mepe OuH 3JeMeHT Rs npexncrasiser coboit (Ci-Ce)amku,



132

Ra
|
N=8=0
“d  N(R o

ranored OH, NH, unu (Ra)2 B HexkoTOpBIX BapHaHTax OCYIIECTBIEHHS 110 MEHbIIEit
Mepe onuH 35eMeHT Rs npeacrasinsier codoit CHj, ramoren, OH unu NH,. B HexoTopbIxX
BapUaHTaX OCYIIECTBIICHUS IO MEHBIIEH Mepe OfnH dJ1eMeHT Rs mpencrasnser coboit OH. B
HEKOTOPBIX BAPUAHTaX OCYLIECTBJIEHUS 10 MEHbLIEH Mepe OANH 3JeMeHT Rs npeacrasiser

coboit CH3. B HeKOTOpBIX BapraHTaX OCYLIECTBJIEHUs IO MEHbLIEH Mepe OuH 3J1eMeHT Rs

S
N=$=0
NH,

NpEeACTaBIsIET COOOH

[0249] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS, OMUCAHHBIX B 3TOM JOKYMEHTE, KasKIbIi
sanemeHT R, npencrasnsier coboii H, (C-Ce)anku, (C,-Ce)amkenn, (C;-C7)uuknoankun,
apwi WK rerepoapuil. B moOoM U3 BapUaHTOB OCYLIECTBICHHSI, ONIMCAHHBIX B 3TOM
TOKYMEHTE, 10 MEHbLIEH Mepe OAHH 3JIeMeHT R, mpencrasiser coOoi apuil HITH reTepoaprl.
B nr060M 13 BApHAHTOB OCYINECTBIICHHUS, ONMICAHHBIX B 3TOM JOKYMEHTE, KaKAbIi 3JIEMEHT
R, HezaBucumo npexacrasinsier coboii H, (C,-Ce)ankun, (C,-Co)ankenwmn, nmm (Cs-
C,)umknoankwt, win n8a R, BMecte 00pa3yroT 5- win 6-4JIeHHOE KOJIbIIO, OMIUOHAIBHO
3amenieHHoe ranoreHoM wiH (Ci-Ce)ankmnom. B HeKOTOpBIX BapHaHTax OCYLIECTBIIECHHS
Kaxnblii snemeHT R, HezaBucumo npeacrasister codoit H nmm (C-Ce)ankun. B HekoTopbIx
BapUAHTaX OCYLIECTBJIEHUs KaX bl aneMeHT R, He3aBucumo npezacrasisier codoi (Cs,-
Ce)ankenmn. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS KaKIbIi 3JIeMEeHT R, He3aBUCHMO
npencrasisier codoit H, CH3 nmn CH,CHj3. B HEKOTOpPBIX BapHaHTax OCYLIECTBIEHUS 10
MeHbIIel Mepe ouH dJ1eMeHT R, npencrasiser codoit H nin CH3. B HekoTopbIx BapuaHTax
OCYILECTBIICHHsI KK 1eMeHT R, mpexncrasisier coboii H. B HeKoTOpBIX BapuaHTax
OCYIECTBIIEHHsI KKl 31eMeHT R, npexacrasisier coboii CH3. B HekoTOphIX BapuaHTax
OCYIECTBIIEHHS [TO MEHbINEH Mepe OuH 3JeMeHT R, nmpencrasmsier codoii (Cs-
C7)uMKII0aIKWII, OMIIUOHAIBHO 3aMelneHHbIN rajoreHoM mi (C;-Ce)ankunom. B HekoTopbIx
BapHUAHTaX OCYLIECTBIIECHUS IO MEHbIIEH Mepe OUH 3JIeMeHT R, npencrasisier coboi
LUKJIONPONNJI, HUKIOOYTHII, HIMKIONEHTHI MM LIUKJIOT€KCHJI, ONIIIMOHATIBHO 3aMEICHHBII

rasioreHoM ujiu (C1-Ce)ankuiom.

V<
[0250] B HEKOTOpBIX BapHaHTaxX OCYIIECTBIEHUS CTPYKTYPHBIH (PparMeHT % Ra

H H H
ARG Gha
HNMEECT CTPYKTYPY , , =N 5 =N 5 =N 5
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CH;
O N H H NH H
Y 4 O CHs YT WY O
N =N ~-N N
W:” < 7: TYW
O
“C R

s \Lrj Ul"a\,o

CH3

dy ﬂsvo

$—NH E—NH

o« o H H
E'j‘ DD N N %N\O/F %N\C(CN
o} NH —l!lH’ |—<'>, N =N

2

O

CF HNJ\/ T H
H 3 H H H N N
N AON o N A N AN AL % W
SO YO
~ ~ o F
b F F
o N F._O NH s 0
-~ e e \ \ \
L~ fj x @ 1 AR £ O 4 IO
F’ F’ F’ H 2 H 2 H >
CH
. s
y /’\'IK//\N N N N

H

"CH; , A

N
t\ .771/V\
NH B HekOTOpBIX BapHaHTaX OCYIIECTBIIEHUS] CTPYKTYPHBIN (parmeHT Ra

H H H
o o)
MAORR S “N@ N 7@ O
HMEET CTPYKTYpy : : =N, =N, 2N
»«1; SN N
CHs % /N _N q\_\
~-N
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DD A A
N al
NH L] 0

—NH pn . B HEKOTOPBIX BapUaHTax OCYLIECTBICHUS

O

H H H
) W VoR, N L N O
CTPYKTYPHBIU (bparMeHT HUMECT CTPYKTYPY , ,

H F H H F F
N N 0 _N F O NH
2 F 2 F 2 F 2 F 2 H 2>

N CHy . _N N
- RN 3 - AN - N
5 s - Ol I
;“\ /E&N e’j\ LN é’é\ /“\&N HsC
N ’ N ’ N ’ NHp NH, NH,

H

O N
% "CHj

2

[0251] B HexkoTOpBIX BapuaHTax OCYyILIECTBJEHUs coenuHenue ¢ @opmynoi la numeer

Y2 Y2
ES LN
Y{ Yi Y{ Ya
P r s R Z
HN Y4 \W \23 HN Y4 \ﬁ \23
NN 0 4\, N O Z -\,
R || % N, R Z2 SL
1 N Z | |2 1l - | 12
N” Ry L N” Ry L
CTPYKT Rs 5
PYKTYPY , >
Y1//Y2 YFYZ
HN/I\\YJ[ N Z. HNJ\Y N Zs.
4 T \23 4 \ﬁ Z3
= X o 21\2/)\\/ X o Z1\Z/ V.
R1_\ | _ 2 | L, R1T _ 2 | XL,
N R14 L4 N R4 ~L1
Rs 5
2 2
Y.
72 EX
Y1/ |Y3 Y1/ |Y3
(o] O
HNT X HNT X
N _Zs N _Zs
~ X '~ X N
Rt ] T R AN
NN 4 Ay N ANPENY
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DEN AN
Y{ Ys O YY Ys O
HNT Y N >z HNT Y NJ\(Z“\\Z
| 3 [ 3
Z2V0 EANEZNY N Z_2\,
R || Z3 XL, R Z XL
N / | |2 1{ - | |2
N° Rqyy L4 N™ "Ryq ~L4
Rs Rs
2 b
Y. Y.
Y7 2| Y7 2|
PN PN
HN” Y7 N HNTYZ N
Zy %\(24\
R1_/ | D o)ﬁl/ ~Zg R1—'\ o | 23
—Z Z L - Z
N" R '~V N R 2>V
11 2 | \Lz 11 2 \Lz
L4 ~L4
5 2 5 2
2, KR
1 3.
N L L.
HN Y4)\n/ 7z, | 21, HN Y4)\ﬂ/ 7z, L
o z N A~ o z AN A~
R—/l\ Z; VvV R5R1|\ Z5 Vv Rs
' = L -
N™ Ry , Ry ,
SN2, N2,
)Y\ Y. Y7Ys o
| |
HN 4)\N Z“z3 J/\L;Li HN™ 7Yy N: I/Z“‘zs |L2L1
Ny P
s zz)\v Z Ry R zz)\v Z R
T P2 l pZ
N™ Ry , N~ "Ry ,
Rs 5
v —L, =L,
VKN /725
Yy |Y3 2 Wa Yy |Y3 7 \ /"
Z4 43 2443
SN SNy
NN N=N  Z7Z N N=N  Z7Z
R | R‘_:k P
N™ "Ry , N "Ry ,
Rs Rs
—L1 _L1
/EYZY3 7 \ /2 )Y\szYa 2 Wa
\S | . Y .
NSy i WY N
N=N 22 N=N  Z7Ze
ZV S
R1_\ | . R1K _
N” "Ry WIH N™ "Ry rae Ry

npenctasisier codoit H, (C1-Ce)amkmin, N(Ry)2, (C3-C;)reTepounKioanKui Win rajioreH; Rs u
R11 kaxapiii He3aBucuMo npeactasiisitoT codoit H v CHs; Yo, Yo, Y3, Ya, Z1, 7o, Z3, Z4, 1y
u L, xaxaeiii He3aBucuMo npenctasisiroT codoit CH nim N; u V npencrasnsier coboit NH

nnu O. B HEKOTOPBIX BapuaHTax OCyLIeCTBIeHUs coeanHenne ¢ Popmyroii la umeer
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2
Y7 oy ek
)\l R z, )\1 LN Z,
N
HN Y,,)j)( Y Rz, HN” Y, N oz,
z o z
Z X <25 = A N7
R1_\ | Z % |\|-2 Rl P z v I\Lz
N” "Ryq ~L4 N" Ry ~L4
CTPYKTYpY Rs | ’
EN
Yy |Y3 v
N o] EN
HN Y{ Y O
N S !
SSeRa S SQa e
= P VAR
N R ~ V. T 1.
Z; | \|_2 R1—\ | _ Z, V; | \L2
AR N" "Ry 2L
R5 , R5 ,
Y.
L0
HN” Y N
z, 2.
R_/ X O | \23 Y1 Y3
1 S | pZ 1< )\\ ! N
N"Ry TNz HN™ Y3 77z, 214
-2 \LZ o 7 J\ |
) /
L4 _/ |\ 1Z2 Vv Rs
N o
Rs | N™ "Ry ,
Rs
—L,
s 2 /2N
N ) .
z X
HN Y4)\N 7442, |LL1 HNTSYIONT, 7 9V
2NN x>, AN, A AN NSN 24722
T LV Re R— |
N Z X Z
N™ "Ry ; N™ "Rqq W
Rs
—L,
| -
N A\
HN Y“)\\Né\ N— Z)" v
=\ Z
% | EN N 2
R1_
N o
N™ Ru , rne R npencraensier coboit H, (C-Ce)ankmn, N(Ry),,

(C3-Co)rereporukioankui win rajgoreH; Rs u Ry; kaxnblii He3aBUCHMO NPEICTABJISIOT
coboit H unu CHs; Y1, Y, Y3, Y4, Z41, Zy, Z5, Z4, L) u L Kaxkab1ii HE3aBUCUMO
npencraBisiroT coboii CH wmm N; u V npexacrasnser codoit NH win O. B HekoTOphIX

BapUaHTaX OCYILIECTBJICHUs coeqnHeHne ¢ Popmyoii la umeer CTpykrypy
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EN 2
|
N Z4\ X N 24\
1 & 1o &
~ Z; o N Z; o
Ry L, Ry L
K | lz K I~ | 12
R14 = N" "Ry 2L
R5 2 R5 2
Yo
DEN
Y1 Y3
) o) N
HN Y, Ys 0O

Rig
kN Rq1 Z1\Z/)\V N Z1\Z/)\V
-2 \L2 R1 T 2 \L2
| = |
2L N™ "Ry 2L
Rs 2 Rs 2
Y-
4 2|
HN)\\Y N
4 Y.

/
3
(o]
N
")
<
\

X
/L1 R1_ik R5
p
Rs N” Ry
2 2
Rs
—L,
Y Y2,
Yo 2y, Y7oy \ /"
PP BN
S Ny
HN Y,,)\N /2423 |LzL1 HNTSYS N ¢ Y
N x>, AN / X NN Z7°2
R1—' Z \" R5 R_'
l = 1( P
N R4 , N R14 U
Rs
—L,
v7'2y, . W
| _
N\
HN Yf‘\\é\ N Y
N=N ZiZ;
R D
1T P
N" R , rne R npexncraensier coboit H, (C1-Ce)ankun, N(R,),,

(C3-Co)rereporukioankui win rajgoreH; Rs u Ry; kaxnblii He3aBUCHMO NPEICTABJISIOT
coboit H unu CHs; Y1, Y, Y3, Y4, Z41, Zy, Z5, Z4, L) u L Kaxkab1ii HE3aBUCUMO
npencrasisiroT coboii CH wnm N; u V npexacrasnser coboit NH wiu O. B HekoTOphIxX

BapuaHTax ocymectsienus R, npencrasnsier coboti H, F, Cl, Br, CH3, CH,CHj3 nu

0™ o)\ OK/N\‘H; o™ o/g o)\

K/N\‘_,:f’ K/N\;’J’ K/N\‘:r,-’ K/N\rr,:’ )\/N\ﬁr

2

CH(CH3;),,
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SoA A A«

N N N N N
W K/ > /K/ o /K/ > Y K/ ¥ |:|.B HEKOTOPBIX BAPUAHTAX

A f5

~
ocyuiectBieHus: Ry npencrapinsier codoi - ,

Z
/Z
-,
=
=
=
Z

¥ B

O

5
K/)kﬂg’ K/N\f’

HEKOTOPBIX BapHAaHTaX OCyIlecTBieHus R npencrasnser codoit

O% O/'\ O% OJ\

\\“'I\/N\‘Jrf’ )\/N\‘J,r’ /K/N\;,f’ \\\“K/N\‘:rr.

[0252] B HekoTOpbIX BapuaHTax OCyIECTBJIeHHs coenunenne ¢ @opmyoii Ib umeer

RN X2,
Y1 Y3 H Y1 Y3 H
PS J\rN PN J\rN
N N N B Rs NC N N 3 Rs
22=< / N 22_< / N\
Z HN N Z HN N
N™ "Ry — N "Ry —
CTPYKTypPY >
74 2, //Y2~
YT Y 4 Y Y3 oy

Yi Ya R Yi Y3 Q4
o} N J\\/N o J\\/N
/\ HN Ys \ J Zy \jc\ HN Ya \ J Zy
N N N Z4 Rs N N Zs Rs
22=< 22:<
Z HN / \N HN / \N
N Ry N° Ry —
— Uin
/,YZ\
Y Y

N
N N N 3 Rs
_ 2
N R HN N

1 =/, rae Ry; 1 Rs Kaxaplif He3aBUCUMO TIPENCTABIISIOT
coboit H wmt CH3; u Y1, Y2, Y3, Ya, Za, Z3 v Z4 KOKIObIA HE3aBUCHMO NPEICTABIISIOT COOOH

CH mnu N. B HEKOTOpBIX BapHaHTaxX OCYINECTBJIEHUs coennHerne ¢ @opmyroii Ib nmeer



139

2,
Y{ Ys oy
NSy
4 Zy
E\N N N~ Zs Rs
2 zL 7
N” Ryq HN N .
CTPYKTYPY =/, rae Ry; u Rs xaxnapiii He3aBUCUMO

npexacrasysiot codoit H wmu CHs; u Y1, Y2, Y3, Y4, Z), Z3 1 Z4 KaXKObIH HE3aBUCHMO

npenctasisitoT coboii CH min N. B HEKOTOpBIX BapHaHTaX OCYIIECTBIIEHUS COEIUHEHHE C

N\
N N 7 Rs
_ z¥
NZ R HN N

11 —

dopwmynoii Ib umeer cTpykTypy ,rae Ry uRs
KKIbIHA He3aBUCHUMO nipenctaBiisitoT codoit H wmt CH;s; u Y1, Yo, Y3, Y4, 75, Z3u Zy

KaXXIbIi HE3aBUCUMO TpencTaBisitoT codort CH wmmu N.

[0253] B HekoTOpbIX BapuaHTax OCyleCTBIeHNs coenunenne ¢ @opmyoii la, Ib wmm Ic

axtusupyer Akt3 u npexncrasiser coboli coennHeHne

H
N
/>—< >—NH
HN N
NG 7\
N =N
~
N . B HEKOTOpBIX BapuaHTax OCYILLECTBIEHUs

coenuHenue ¢ @opmynoii la, Ib nnu Ic akruBupyer Akt3 u npeacrasnser coboit

Coenunenue 2, kak mokasaHo B TaOuuie 2.

[0254] B HekoTOpbIX BapHaHTaxX OCYLIECTBJIeHMs coenunenue ¢ @opmyoii Ia, Ib wnm Ic

uHruoupyetr Akt3 u BIOpaAHO U3 TPYIIIBL, COCTOSIIIEH

e HNQ\,(OO " J\QQ

/
3

N u N

HEKOTOPBIX BapHAHTAX OCYINECTBIEHUs coequHenne ¢ @opmyroii Ia, Ib uimm Ic nuarnbupyer
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Akt3 u BeIOpano u3 rpynmsl, coctosuieit n3 Coenunennti 3 u 18-21, kak mokaszaHo B

Tabmuue 1.

[0255] B HekoTOpBIX BapuaHTax OCyILIEeCTBJEeHHs coenuHenue ¢ @opmyoii Ia

IpencTaBisieT coO0M

NH o
N 2 /JN N7
N
S| N

F. (o]
= NH \
Z N/
N ’S\\O
H,N

/ae 4 s NS a0 0 oIV a0 & o\
CN [o} 0
N NH

| ~ ]
NS NS
N N
2 2
7 7
N ‘ N !
A0, - LT
F. [o) NC fo)
N NH m NH
p P
N a N
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NC.

NC

AN
o
N
]
HN\
X o]
»
N
Z N

N (0]
o

N

SN (0]
-

N
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NH NH
p

z N z

< o |

N N

N X
N N
2
L%
HN N~
F H
NH = NH
P
= | N =z |
X, X
N N
? )
NH
=
|
N
2
N
HN A



HoNOC.

N\

o}

N N
o

N z

NS

N

HsCO,S

HN

=
o |
N
2
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[0256] B HekoTOpBIX BapuaHTax OCYILIECTBJEHHs coenruHeHue ¢ @opmyroii la

R
X
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_SO,NH,, —SO,CH; wm ¢

NpeACTaBisieT cOOOH , rne Ry mpencrasnsier coboit -CONH,,
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[0257] B HekoTOpBIX BapuaHTax OCYyILIECTBJIEHHs coennHenue ¢ @opmyroii Ia

N
HN 1 =
R G
v ‘)

N ~
HpencTaBisieT coO0MH N”, roe R, mpencrasisier coboit —CN wn

—F u G; u G, npexncrasinsitoT codoit b0 —N— 1 —CH—, mu6o —CH— 1 —N—.

[0258] B HekoTOpbIX BapuaHTax OCYIIECTBJEHUs coeanHeHne ¢ @opmyioii a

_J
|
PN N\ﬁJ(3§J7
R J
N7 = |
NS
MpeCTaBIsIET CO0O0i N™  rme R; npencrasnsier coboit -CONH,,
—s——H -

—SO;NH;, —SO,CH; unu : U KQKIbIA U31, J2, J3, J4, Js, J6, 11 J; HE3aBUCHMO

npexncrasisieT coboit —N— nimm —CF.

[0259] B HEeKOTOpBIX BapuaHTaX OCYIIeCTBICHHs coennHenne ¢ @opmyoiilb
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[0260] B HexoTOpbIX BapuaHTax OCyLIEeCTBJIEHUs coenruHenne ¢ @opmyroii Ic
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[0261] B HEKOTOpBIX BapUaHTaX OCYIIECTBJICHUS] COEIMHEHHE MTPEACTABIISIET COOOM

Qu
H HN

“NQW“@ @ O* LD ey RO
NC N o N N NF
P> H H N/ / \
N 5051

[0262] B nr060M U3 BapHaHTOB OCYINECTBIICHHUS, PACKPBITBIX B 3TOM JIOKYMEHTE,
COeMHEHHNEe BBIOPAHO W3 TPYIIIbI, COCTOsIIIeH U3 coennnenuii 2-22 B [Ipumepax 2-22,

COOTBETCTBCHHO.

[0263] B nr060M U3 BapHaHTOB OCYINECTBIICHUS], PACKPBITBIX B 3TOM JOKYMEHTE,
COeMHEHHEe BBIOPAHO M3 TPYIIIbI, COCTOSIIEH U3 coenunennii 3 u 18-21, kak moka3aHo B

Tabmuue 1.

[0264] B mo0oM U3 BapuaHTOB OCYIIECTBJICHUS, PACKPBITHIX B 3TOM JJOKYMEHTE,

COEMHEeHHUEe MPENCTaBIsAeT co00H coequHeHue 2, Kak nokasaHo B Tabmmuue 2.
IIpoaexapcrBa

[0265] B HEKOTOpbIX BapHAHTAX OCYIIECTBJICHHUS JIFO0O0E U3 COSNUHEHUN, OMTUCAHHBIX B
5TOM JOKYMEHTE, MOKET OBbITh PEBPALIEHO B MPOJEKAPCTBO MyTEM MPUCOSTUHEHHS K OTHOM
i Oonee PyHKIMOHAIBHBIM IPyIIaM pacuieruisieMoro ¢pparmenrta. Ca., nanpumep, J. Med.
Chem., Vol. 61, pp. 62-80 (2018); J. Med. Chem., Vol. 61, pp. 6308-6327 (2018); u J. Med.
Chem., Vol. 61, pp. 3918-3929 (2018).B HekOTOPBIX BapHaHTaX OCYILECTBJIEHHs (PparMeHT
pacuieruisieTcs: Ipy BO3AECHCTBUH pa3apakuTens. Heorpannauparomue mpuMepbl TAKHX
pa3npaskuTeNeil BKIIIOYAI0T TEMIIEPATY Py, SIEKTPOMArHUTHOE U3JIyUYE€HHUE, 3ByKOBBIE
konebanus, pH, pacTBopuTeNy, a TaK)Ke BEIIECTBA U MPOILIECCHI, BCTPEHUAIOLINECs Ha UJIH B
JKUBBIX OpraHu3Max. B HEKOTOPBIX BapHAHTAX OCYIIECTBJICHUS pacIIeTuIsieMblii parMeHT
yIaJsIeTCsl IPU KOHTAKTE C JKUBBIM OPraHU3MOM. B HEKOTOPBIX BapHaHTax OCYIIECTBICHUS
pacuierisieMblil pparMeHT ynasieTcs Ipu KOHTaKkTe ¢ pepMeHTOM. B HEKOTOPBIX BapraHTax

OCYIIECTBJICHUS pacIlerUisieMblii (PparMeHT yOaIsieTCsl IPU KOHTAKTE C IIeJI0YHON
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¢docdarazoii. B HeKOTOPBIX BapUaHTaX OCYLIECTBJICHHUS PaCLICTUIIEMbIH ()parMeHT
npeacrasisieT coboi pochOHOOKCHMETHIIbHBIN (PparMeHT, KOTOPBIN pacIleruIseTcs], Kak

IIOKa3aHO Ha cxeMe A HUXKeE.

t,r’\N/“a,' alkaline
>
|§b>|\ phosphatase r"’J\N}‘L Q ORy
b ‘(I)) —_— N + . )LR + 0=R-OR,
R,O=P=0 b Fb OR,
/ | Drug [ |
H,0 ORy Byproducts
Prodrug
Scheme A
Cnoco0b1 moagyupoBanusi Akt3
[0266] Akt3, Takxke obo3Hauaembiii kak RAC-ramma-cepuH/TpeOHHH-IPOTENHKHHA3A,

npeacTasisieT cobol pepMeHT, KOTOpbIi y denoseka koaupyercst reHoM Akt3. M3pecTHo,
9T0 KuHa3bl Akt SBISIFOTCS peryisTopaMu KJIETOYHOH Mepenayn CUTHAJIOB B OTBET Ha
MHCYJIMH U (DaKTOPBI POCTA U CBSI3aHBI C LTMPOKUM CHEKTPOM OMOJOTHYECKUX MPOLECCOB,
BKJIFOYAs1, IOMUMO IPOUETro, KJIETOYHYIO nposudeparnto, nuddepeHnnpoBKy, arnonTos u
OHKOT'€HE3, a TAK)KEe CHHTE3 INIMKOreHa M YCBOeHHeE TIF0KO3bl. ITokasaHo, uro Akt3
CTUMYJIUpyeTcs TpoMOouuTapHbiM pakropom pocta ("PDGF"), nncynuaom u

uHCyarnHONono0HbIM akTopom pocta 1 ("IGF1").

[0267] AxruBHocTh KuHa3bl Akt3 onocpenyet pocdopunupoBaHie cepuHa U/ uim
TPEOHMHA psifa HIDKeNexamux cyocrpaTos. [TocnenoBaTebHOCTH HYyKJIIEHHOBBIX KHCIIOT AJIS
Akt3 u3BeCTHBI B TaHHOM oOynacTu TexHuku. CM., Hanpumep, HoMmep nocrymna B Genbank
AF124141.1: vPHK nporennkunassl B ramma Homo sapiens, nonubie aucku CD, kotopbie
MOJTHOCTBIO BKJIFOUEHBI TIOCPECTBOM CCBUIKH M COAEPIKAT CIEAYIOLIYIO MOCIEIOBATEIbHOCTD

HYKJIEMHOBBIX KUCJIOT:!

AGGGGAGTCATCATGAGCGATGTTACCATTGTGAAGGAAGGTTGGGTTCAGAAGAGGGGA
GAATATATAAAAAACTGGAGGCCAAGATACTTCCTTTTGAAGACAGATGGCTCATTCATA
GGATATAAAGAGAAACCTCAAGATGTGGATTTACCTTATCCCCTCAACAACTTTTCAGTG
GCAAAATGCCAGTTAATGAAAACAGAACGACCAAAGCCAAACACATTTATAATCAGATGT
CTCCAGTGGACTACTGTTATAGAGAGAACATTTCATGTAGATACTCCAGAGGAAAGGGAA
GAATGGACAGAAGCTATCCAGGCTGTAGCAGACAGACTGCAGAGGCAAGAAGAGGAGAGA
ATGAATTGTAGTCCAACTTCACAAATTGATAATATAGGAGAGGAAGAGATGGATGCCTCT
ACAACCCATCATAAAAGAAAGACAATGAATGATTTTGACTATTTGAAACTACTAGGTAAA
GGCACTTTTGGGAAAGTTATTTTGGTTCGAGAGAAGGCAAGTGGAAAATACTATGCTATG

AAGATTCTGAAGAAAGAAGTCATTATTGCAAAGGATGAAGTGGCACACACTCTAACTGAA
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AGCAGAGTATTAAAGAACACTAGACATCCCTTTTTAACATCCTTGAAATATTCCTTCCAG
ACAAAAGACCGTTTGTGTTTTGTGATGGAATATGTTAATGGGGGCGAGCTGTTTTTCCAT
TTGTCGAGAGAGCGGGTGTTCTCTGAGGACCGCACACGTTTCTATGGTGCAGAAATTGTC
TCTGCCTTGGACTATCTACATTCCGGAAAGATTGTGTACCGTGATCTCAAGTTGGAGAAT
CTAATGCTGGACAAAGATGGCCACATAAAAATTACAGATTTTGGACTTTGCAAAGAAGGG
ATCACAGATGCAGCCACCATGAAGACATTCTGTGGCACTCCAGAATATCTGGCACCAGAG
GTGTTAGAAGATAATGACTATGGCCGAGCAGTAGACTGGTGGGGCCTAGGGGTTGTCATG
TATGAAATGATGTGTGGGAGGTTACCTTTCTACAACCAGGACCATGAGAAACTTTTTGAA
TTAATATTAATGGAAGACATTAAATTTCCTCGAACACTCTCTTCAGATGCAAAATCATTG
CTTTCAGGGCTCTTGATAAAGGATCCAAATAAACGCCTTGGTGGAGGACCAGATGATGCA
AAAGAAATTATGAGACACAGTTTCTTCTCTGGAGTAAACTGGCAAGATGTATATGATAAA
AAGCTTGTACCTCCTTTTAAACCTCAAGTAACATCTGAGACAGATACTAGATATTTTGAT
GAAGAATTTACAGCTCAGACTATTACAATAACACCACCTGAAAAATATGATGAGGATGGT
ATGGACTGCATGGACAATGAGAGGCGGCCGCATTTCCCTCAATTTTCCTACTCTGCAAGT
GGACGAGAATAAGTCTCTTTCATTCTGCTACTTCACTGTCATCTTCAATTTATTACTGAA
AATGATTCCTGGACATCACCAGTCCTAGCTCTTACACATAGCAGGGGCACCTTCCGACAT
CCCAGACCAGCCAAGGGTCCTCACCCCTCGCCACCTTTCACCCTCATGAAAACACACATA
CACGCAAATACACTCCAGTTTTTGTTTTTGCATGAAATTGTATCTCAGTCTAAGGTCTCA
TGCTGTTGCTGCTACTGTCTTACTATTA

(SEQ ID NO:1).

[0268] AMUHOKHUCIIOTHBIE TIOCIeIOBATENbHOCTH 17151 Akt3 Takske U3BECTHBI B TAHHOU
obnactu texuuku. CMm., Hanpumep, Homep noctyna k UniProtKB/Swiss-Prot Q9Y243
(Akt3 HUMAN), KOTOpBI# CHIeHUaIbHO BKJIOYEH ITOJHOCTBIO MOCPEACTBOM CChUIKH U

COOCPIKUT CIACAYHOIYIHO aMUHOKHUCJIOTHYIO MMOCJIEA0BATEIIBHOCTD

MSDVTIVKEGWVQKRGEYIKNWRPRYFLLKTDGSFIGYKEKPODVDLPYPLNNEFSVAKCQ
ILMKTERPKPNTFIIRCLOWTTVIERTFHVDTPEEREEWTEAIQAVADRLOQROEEERMNCS
PTSQIDNIGEEEMDASTTHHKRKTMNDEFDYLKLLGKGTFGKVILVREKASGKYYAMKILK
KEVITAKDEVAHTLTESRVLKNTRHPFLTSLKYSFQTKDRLCEFVMEYVNGGELFFHLSRE
RVEFSEDRTREYGAEIVSALDYLHSGKIVYRDLKLENLMLDKDGHIKITDFGLCKEGITDA
ATMKTFCGTPEYLAPEVLEDNDYGRAVDWWGLGVVMYEMMCGRLPEFYNQDHEKLFELILM
EDIKFPRTLSSDAKSLLSGLLIKDPNKRLGGGPDDAKEIMRHSFESGVNWQDVYDKKLVP

PFKPQVTSETDTRYFDEEFTAQTITITPPEKYDEDGMDCMDNERRPHEFPQFSYSASGRE
(SEQ ID NO:2).

[0269] Howmennas crpykrypa Akt3 paccmorpena B Romano, Scientifica, Volume 2013
(2013), Article ID 317186, 12 cTpanum, u BKIro49aeT N-KOHIEBOW JOMEH TOMOJIOTHN
iekctpuHa ("PH"), 3a xotopbeim cienyer nomMeH katanutudeckoi kunasel ("KD") u C-

KOHLIEBOH perynsTopHblii ruapodoOHelii yuactok. KD u perynsaTopHbiii TOMEH BaKHbI IS
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OHMONIOrn4YecKoil aKTUBHOCTH, ONOCPEOBAHHON MPOTENHKNHA3aMu AKt, U TIPOSIBIISIOT
MaKCHUMaJIbHYIO CTETIeHb roMoJIoruu cpenu Tpex nsopopm Akt. Jlomen PH cBs3piBaer
TUnUAHbIE CyOCTpaThl, Takue kak ¢pocharuannnnosuton(3,4)audocdar ("PIP2") u
bocharununurozuron(3,4,5)rpudocdar ("PIP3"). Yuacrok cesaspiBanus ATD pacnosnoxeH
IPUMEPHO B CEPEANHE KATATUTHUECKOrOo KHHA3HOTO IOMEHA, MMEIOLIEr0 3HAUUTEbHYIO
CTeNeHb F'OMOJIOTHUH C APYTUMH KOMIIOHEHTaMu ceMelicTBa kuHa3 AGC, TakuMHU Kak KMHa3a
p70 S6 ("S6K") u pubocomanbHast kuraza S6 p90 ("RSK"), mporennkunasza A ("PKA") u
nporeunkuHaza B ("PKB"). ['mnpodoOHast perynsiTopHast 4acTh sIBJISIETCS] TUITUUHOM
ocobennocthio cemelicTBa kuHa3 AGC KacarenbHo SEQ ID NO:2, 00bIYHO CUHTAETCSI, YTO

Akt 3 UMeeT MPOLECCUHT MOJIEKYJIbI U CTPYKTYPY AOMEHA, OITMCAHHbBIE HUXKE.

IIpoyeccune Monexynor:

KiroueBoii 00beKkT Ios0xenue(us) dauHaOnucanue
HNuannuatop METHOHUH 1 1 VY nanen
[emnb 2-479 478 Akt3

Oobnacmu:

KuroueBoii 00beKT Iosoxenne(us) daunnaOnucanue
HomeHn 5-107 103 PH

HomeHn 148-405 258 IIporennkunasa

Homen 406-479 74 AGC-kxuna3a, C-KOHILIEeBOM
Ces3piBaHye HyKJI€OTHAOB  154-162 9 ATP
Yuacmku:

KiroueBoii 00beKT Iosi0xenne(us) daunaOnucanue
AKTHUBHBIN y4aCTOK 271 1 AKLENTOp MPOTOHOB
VY4acTok CBA3BIBAHUS 177 1 ATP

[0270] Nuunmartop merronud SEQ ID NO:2 sBnisieTcst 0MHOPa30BbIM st PyHKIHH
Akt3. Takum 0Opa3oM, B HEKOTOPBIX BAPHAHTAX OCYIIECTBIIEHHUS COTUHEHHE
HETIOCPEACTBEHHO WJIN OMOCPEOBAHHO MOMYJIUPYET SKCIPECCHIO U OHOAOCTYITHOCTh

Akt3, nMerorero CieayoIyr aMIHOKHUCIOTHYIO TIOCIEA0BATEIbHOCTD!
SDVTIVKEGWVQKRGEYIKNWRPRYFLLKTDGSFIGYKEKPQDVDLPYPLNNFSVAKCQ
LMKTERPKPNTFIIRCLQWTTVIERTFHVDTPEEREEWTEATQAVADRLOQRQEEERMNCS
PTSQIDNIGEEEMDASTTHHKRKTMNDFDYLKLLGKGTFGKVILVREKASGKYYAMKILK
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KEVITAKDEVAHTLTESRVLKNTRHPFLTSLKYSFQTKDRLCEFVMEYVNGGELFFHLSRE
RVEFSEDRTREYGAEIVSALDYLHSGKIVYRDLKLENLMLDKDGHIKITDFGLCKEGITDA
ATMKTFCGTPEYLAPEVLEDNDYGRAVDWWGLGVVMYEMMCGRLPEFYNQDHEKLFELILM
EDIKFPRTLSSDAKSLLSGLLIKDPNKRLGGGPDDAKEIMRHSFESGVNWQDVYDKKLVP
PFKPQVTSETDTRYFDEEFTAQTITITPPEKYDEDGMDCMDNERRPHEFPQFSYSASGRE

(SEQ ID NO:3).

[0271] JlBa cienuuyuecKUxX y4acTka, OnuH B kuHasHoM aomeHe (Thr-305 co cchuikoit Ha
SEQ ID NO:2), a npyroii B C-koHLIEBO# perynsaropHoii oonactu (Ser-472 co CChUIKOM Ha
SEQ ID NO:2), noskHbI ObITh (hOCHOPUITHPOBAHBI AJIsl TOJHOM akTuBaun Akt3.
Bzanmopneticteue mexay nomeHoM PH Akt3 u TCL1A ycunusaer ¢pochopunupoBanue u
axtuBauuto Akt3. IGF-1 nmpuomgur k aktuBanuu Akt3, 4TO MOKET UTPaTh POJIb B PETYJISIIUN

BBDKUMBAHUA KJICTOK.

[0272] B HekoTOpbIX BapuaHTax OCyLeCTBIeHHs coenunenue ¢ @opmyoii Ia, Ib wnm Ic,
KaK OTHCAHO B 3TOM JOKYMEHTe, npencTanisier coboit marudutop Akt3. B npyrux
BapHUaHTaxX OCYLIECTBIEHUs coenrHeHue ¢ Popmynoii la, Ib mnu Ic, kak onmcano B 3ToM

JIOKYMEHTE, MPeACTaBIsieT coOoit akTuarop Akt3.
dapmaneBTHYECKHE KOMITO3HLIUH

[0273] HekoTtopble acriekTbl n300peTeHust BKIIIOUaroT B cedst BBeneHue 3(ppeKTUBHOTO
KOJINYECTBA KOMITO3UILIMU CYOBEKTY IJIsl JOCTHXKEHHSI OTIPENEJICHHOTO pe3yjbraTa. Takum
00pa3oM, HU3KOMOJIEKYJISIPHBIE KOMITO3ULIUH, TPUMEHSIEMbIE B COOTBETCTBUH CO CIIOCOOaMMU
HACTOSIIIEr0 M300PETeHMSI, MOTYT OBITh COCTABJIEHBI JIFOOBIM CIIOCOOOM, MOAXOSIIUAM JIJIsI

(hapMaLeBTHYECKOTrO MPUMEHEHHSI.

[0274] IIpenapaTel coriaacHO U30OPETEHHIO BBOIST B BHE (papMaleBTHYECKH
MPUEMJIEMBIX PACTBOPOB, KOTOPbIE OOBIMHO MOTYT COAEPKaTh (papMalieBTHUIECKH
npreMJieMble KOHIIEHTPALIUU COJH, Oy(epHBIX CPEACTB, KOHCEPBAHTOB, COBMECTHMBIX

HOCHTeHefI, AABHOBAHTOB U, OIMMIHOHAJIBHO, APYTIUX TCPANIEBTUYCCKUX MHIPEAUCHTOB.

[0275] Jlnst npuMeHeHus B Tepanuu 3pPeKTHBHOE KOJIMYECTBO COSTUHEHHST MOKHO
BBOJIUTH CyOBEKTY JIFOOBIM CIOCOOOM, TIO3BOJISIFOIIUM COOTBETCTBYIOIINM KJIETKaM-
MUIICHSIM TOTJIOaTh coennHenne. "Brenenne” GapManeBTHIeCKOM KOMITO3UIIUU COTJIACHO
HACTOSLIEMY U300PETEHUIO MOKET OBITh OCYIIECTBJICHO JIFOOBIM CITIOCOOOM, U3BECTHBIM
CTHELIMANCTY B TaHHOW 00s1acTH TeXxHUKU. KOoHKpeTHbIe criocoObl BBEIEHNS BKIIIOYAIOT, 03
OTpaHUYEHUs 3TUM, NIEPOPATBHYIO, TPAHCAEPMAIBbHYIO (HapuMep, Yepe3 IacThIph),

MapEHTEPANbHYIO0 HHBEKINIO (TIOAKOKHYIO, BHYTPUKOXKHYIO, BHYTPHUMBIIIEYHYIO,
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BHYTPUBEHHYIO, BHYTPHOPIOIINHHYIO, TOA000IOUEYHYIO U T./.) U MyKO3aJIbHYIO
(MHTpaHa3aJIbHYIO, BHYTPUTPAXEATbHYIO, HHTAIALMOHHYIO, HHTPAPEKTAIBHYIO,
MHTpaBaruHaJIbHYIO U T.1.). UHBEeKIUs MOXKeT ObITh OOMIOCHON MM HENPEPHIBHOM

uH}y3uei.

[0276] Hanpumep, papmaneBTudeckre KOMIO3HILIMH COTJIACHO N300PETEHUIO YacTo
BBOJISAIT BHYTPHUBEHHO, BHYTPUMBILIEYHO WK APYTUMH MapeHTepaibHbIMU criocobamu. Mx
TaK’Ke MOJKHO BBOAUTH MyTEM MHTPAHA3AJIBHOTO MPUMEHEHHUSI, HHTAISLIUOHHO, MECTHO,
NEePOPAIbHO WJIH KaK UMIUIAHTATHI, BO3MOKHO AK€ PEKTAIbHOE WJIM BarMHAJIBHOE
ucnons3oBanue. [logxopsummu popmMamMu KUIKUX WIH TBEPABIX (HapMaLeBTHIECKUX
NpEenapaToB SBJSIFOTCS, HAIIPUMED, BOAHBIE WIIH COJIEBBIE PACTBOPHI [T MHBEKIMNA WIIN
WHTaJILNUH, MUKPOWHKAIICYIMPOBAHHBIE, HHKOXJIEHPOBAHHbIC, HAHECEHHBIE Ha
MHUKPOCKOITUYECKHE YACTHIIBI 30JI0Ta, COEPIKAIIUECS B JJUIIOCOMAX, PACTIBLISIEMBIE,
a3pO30JIH, TPAHYJIbI U1l UMIUIAHTALWHU B KOXY HJIH BBICYLIEHHbBIE HA OCTPOM IPEAMETE JIJIsI
Hapanasus Koxu. @apManeBTHUECKHE KOMITO3UIMN TAK)Ke BKIFOUAKOT B Ce0s1 TPaHyJIbl,
MOPOLIKH, TAOJETKH, TAONETKH C TIOKPBITHEM, (MUKPO)KAIICYJIbI, CYIITO3UTOPHH, CHPOTIBL,
SMYJIBCHH, CYCTIEH3HH, KPEMbI, KaIUTH WX TPenapaTsl C MPOJIOHTUPOBAHHBIM
BBICBOOOKICHNEM aKTHBHBIX COCAMHEHUH, B MOJYYEHNH KOTOPBIX OOBIYHO UCIIONB3YIOTCS
HATIOJIHUTENN U JOOABKU W/MIIM BCIIOMOTATENIbHbIE BEIECTBA, TAKUE KaK Pa3pbIXJIUTEIIH,
CBSI3YIOIIME, TOKPHIBAIOINNE CPENICTBA, HAOYXAIOIINe CPEACTBA, CMA3bIBAIOLINE BEIECTBA,
apOMaTH3aTOPBbI, MOACIACTUTENIN WIH COMFOOMIN3ATOPBI, KaK OMHCAHO BBILIE.
dapmaneBTHYECKUE KOMITO3ULIH MOIXOAAT AJIsl UCIIOJIb30BAHMS B PA3JINYHBIX CUCTEMAX
nocTaBky JiekapcTB. KpaTkuii 0030p CyImecTBYOLUINX CIIOCOOOB JOCTABKH JIEKAPCTB CM. B
Langer R (1990) Science 249:1527-33, koTopasi BKJIFOUYEHA B JaHHBINA TOKYMEHT

MOCPEACTBOM CCBLIKH.

[0277] KoHueHnTpanus coeAuHeHnil, BKJIIFOYEHHBIX B KOMIIO3ULIMH, UCIIOJIb3YEMBIE B
crioco0ax COryIaCHO H300PETEHHIO, MOKET HAXOAUTBHCS B TUATIa30HE OT NMPUOIH3UTEIBHO 1
HM 1o npubnusutensHo 100 pM. Cuauraercs, uTo 3G PeKTUBHBIE 103bI HAXOISATCS B

auanasoHe OT MpuOMM3uTeNbHO 10 MMKOMOIB/KT 10 pUOIM3uTeNnbHO 100 MUKPOMOJTB/KT.

[0278] PapMaLeBTUYECKHE KOMIIO3ULUU TPEANOUYTUTEIBHO NOTYYat0T U BBOJAT B BUJIE
CTaHAAPTHBIX 103. JKUIKKUe CTaHAapTHBIE O3Bl MPEACTABIISIOT COOOH (PITAKOHBI MITH aMITYJIBI
ISl UHBEKLIUU WK APYTOro MapeHTepaIbHOro BBeneHus. TBepble cTaHAAPTHBIE 103bI
NPEACTABISIIOT COOO0M TabJIETKH, KAICYJIbI, TOPOLIKU M CYyIIIO3UTOPHH. J{J1st eueHust

nanueHTa MOryT OBbITh Tpe6OBaTbC$I Pa3JIUYHbIE NO3bI B 3aBUCUMOCTH OT AKTUBHOCTHU
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COEAMHEHUs], Croco0a BBEIEHUS, LIeIH BBEACHHUS (T.€. MPOPUIAKTUIECKON NITH
TepareBTUUECKON), XapaKkTepa U TSKECTU PAaCCTPONCTBA, a TAKKe BO3PACTa U MAcChl TeNa
IManueHTaA. BBe,HeHI/Ie 3aHaHHOﬁ A03bI MOXKHO OCYHICCTBJIATL KaK OAHOKPATHBIM BBEACHUCM B
BUZIE€ OTJENIbHON CTaHIAPTHOM 103bl, TAK U HECKOJBKHX MEHBIINX CTAHAAPTHBIX 103.
H3o0pereHue Taxoke MpefycMaTpUBaeT IOBTOPHOE U MHOTOKPAaTHOE BBEIEHHUE 103 Yepes

ONpPEACIICHHBIC ITPOMEKYTKH, COCTABJIAOIINE NHU, HEACIN W MECALBL.

[0279] Komro3uiinu MOKHO BBOIUTH caMu 1o cede (B YUCTOM BUje) WK B hopme
bapmaneBTHUECKH NTpreMiieMoit conu. [Ipu UCTIoMb30BaHUU B METULIMHE COJIH JOJUKHBI OBITh
(bapMaeBTHUECKH MPUEMJIEMbIMH, HO JJISl TIOJIYYEeHUS UX (PapMaleBTHYECKH MPHUEMIIEMbIX
coJiel y1oOHO UCTIONB30BaTh (papMalleBTUYECKH HenpruemiieMble cou. Takue comu
BKJIFOYAIOT, 0€3 OrPaHUYEHUS STUM, COJH, OJYYSHHbIE U3 CIEAYIOIIHNX KUCIIOT: COJISTHOH,
OpOMHUCTOBOAOPOIHOM, CEPHOM, a30THOMU, (OCHOPHOI, MATEUHOBOM, YKCYCHOMH,
camuuunosol, TsOH (m-tronyosncynbdokuciora), BAHHON, TUMOHHOM,
METaHCYJIb(OKHUCIOTHI, MyPaBbUHOM, MAJIOHOBOH, SHTAPHOH, HAPTaTHH-2-CyIb(POKHCIOTH U
6en3051cy b OKUCIOTHL. Takke Takue COIM MOTYT OBITh IOJYYEHBI B BUIE COJIEH IIETOYHbIX
METAJUIOB MJIH LIEJIOYHO3EMENbHBIX METAJUIOB, TAKUX KAK HATPUEBBIE, KATUEBBIE HITH

KaJIbLIUEBbIE COJIM IPYTIIbI KAPOOHOBOH KHCIOTHI.

[0280] [Mopxonsuue OydepHbie cpeacTBa BKIIOYAIOT, YKCYCHYIO KHCIOTY | couib (1-2%
macc./00.); TMMOHHYIO KUCIOTY U coiib (1-3% macc./06.); 6opHyro kucnoty u conb (0,5-2,5%
macc./00.) u docdophyro kucaoty u coub (0,8-2 % macc./00.). [logxonsiiye KOHCepBaHThI
BKJIFOUat0T XJjopun 6ensankonus (0,003-0,03% macc./006.); xnopOyranon (0,3-0,9%

macc./00.); mapabensi (0,01-0,25% macc./00.) u Tumepocan (0,004-0,02% macc./00.).

[0281] Komrmosuiinu, moaxoasiiue jisi MapeHTEPaTbHOrO BBEIEHHUS, OOBIMHO BKJTFOYAIOT
B ce0s1 CTepHIIbHBIE BOAHBIE MPEMAPaThl, KOTOPBIE MOTYT OBITh H30TOHUYECKUMHU C KPOBBIO
peuunuenTa. K ynciny npuemieMbIx HOCUTENEH U pacTBOPUTENIE OTHOCATCS BOAA, PaCTBOP
Punrepa, ¢pocdarHo-coneBoii OydepHbIi pacTBOP U H3OTOHHYECKHI PacTBOP XJIOPHIA
Hatpusi. Kpome Toro, B kauecTBe pacTBOPHUTENSI MITH CYCIIEHIUPYIOLIEH Cpeabl OOBIYHO
UCTIONB3YIOT CTEPUIIbHBIE HEeTyune Macia. J{Jist 3Toi 1enmu MOKHO HCIIONIb30BaTh 000
MSTKO€ HeJleTyuee MUHEPAJIbHOE UM HEMUHEPAJbHOE MAacyo, BKJIIOUasi CUHTETUYECKUE
MOHO- WJi aurnuuepuabl. Kpome Toro, skupHble KUCIOTHI, TAKUE KaK OJ€MHOBask KUCJIOTA,
HaXOZAT NPUMEHEHNE ITPU IPUTOTOBJIEHNN UHBbEKLIMOHHBIX Mpenaparos. IIpenaparsi-

HOCHUTCIIN, NOAXOAAIIUE IJIA TIOAKOXKXHOTO, BHYTPHUMBbIIIECYHOTO, BHYTpI/I6pI-OH_II/IHHOFO,
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BHYTPUBEHHOTO U T.J. BBEZICHHs, MOKHO HaiiTi B Remington's Pharmaceutical Sciences,

Mack Publishing Company, Easton, PA.

[0282] CoenuHeHus, NpUMEHsIEMbIE B H300pETEHUH, MOTYT OBITh IOCTABJIEHBI B BHJIE
cMeceii Oosiee ueM IBYX Takux coeauHeHui. CMech MOKET TOTOHUTENBHO BKIIFOYATh B Ce0s1

OJHH HUJIHU oonee AABOBAHTOB B JOIIOJIHCHHE K KOM6I/IHaLII/II/I COeTMHEHMI.

[0283] JlocTymHbI pa3iuvHble CIOcOObI BBeneHus. KOHKpeTHBIN BHIOpaHHBIN CIIOCO0
Oyner, KOHEYHO, 3aBUCETh OT KOHKPETHOTO BLIOPAHHOTO COSAMHEHUS], BO3pacTa U 00IIero
COCTOSIHUSI 37I0POBBS CyObEKTa, KOHKPETHOTO COCTOSIHUS, TIOJIEIKAIIETO JICYCHHUIO, U
JO3UPOBKH, HEOOXOMUMOM JIJIs TeparneBTuIeckoi 3 pexTuBHOCTH. CrIoCOOBI O TaHHOMY
N300pETEHHIO MOTYT MPUMEHSITHCS Ha MPAKTHKE C UCTIONB30BAHUEM JIFOO0TO criocoda
BBEJICHUSI, MPUEMJIEMOTO ¢ MEIUIIMHCKOUN TOUKH 3PEHUsI, YTO O3HAYaeT JFOOOH Crocoo,
obecnieunBarouii 3¢ eKTHBHBIC YPOBHU OTBETA U HE BbI3BIBAIOLINI KIIMHUYECKH
HeTpueMIIeMbIX OOOUYHBIX 3¢ ekToB. IIpeanoururensHpie CIOCOOB! BBEACHUS

00CY’KIaUCh BHIIIE.

[0284] Komrmo3uiinu MoryT ObITh JIETKO MPEACTABIIEHBI B CTAHAAPTHON JIEKAPCTBEHHOH
¢dbopme 1 MOryT OBITh IPUTOTOBJICHBI JIIOOBIM U3 CIIOCOOOB, XOPOIIO M3BECTHBIX B 00JIACTH
dapmaunn. Bece criocoObl BKITFOYAIOT B Ce0st ATAN CBSI3bIBAHMS COETMHEHUN C HOCUTEJIEM,
KOTOPBI MpencTasisieT co00i oauH miu 00jee BCIIoMOoraTeNIbHbIX HHIpeaneHToB. Kak
MIPAaBIJIO, KOMITO3ULIMH MOJTYYAIOT MOCPEACTBOM OAHOPOAHOTO U TECHOTO CBSA3BIBAHUS
COEMHEHHH C KUJKUM HOCUTEJIEM, TOHKOU3MEIbUE€HHBIM TBEPABIM HOCUTEJIEM UJTH C

obonmu, a 3aTeM, Mpu HEOOXOIUMOCTH, (POPMOBAHUS TIPOIYKTA.

[0285] JIpyrue CUCTeMbI JOCTABKU MOTYT BKJIOUYATh B C€0si CUCTEMbI JOCTABKH C
MEIJICHHBIM BbICBOOOKIEHHEM, OTCPOUYEHHBIM BBICBOOOKACHUEM HMJTH 3aMEJIEHHBIM
BbICBOOOKIeHHEM. Takue CHCTEMBI TIO3BOJISIIOT N30€KaTh MOBTOPHOTO BBEICHHS
COEAMHEHUH, MOBbIIIAs yAOOCTBO s CyOBeKTa U Bpada. MHOTHE THIIBI CHCTEM JOCTaBKU
BBICBOOOXKIIEHHS JOCTYITHBI U M3BECTHBI CIIEIIMAJIMCTY B TAHHOHW 00JacTH TeXHUKA. OHU
BKJIFOYAIOT B C€0s1 CHCTEMBI C ITOJIMMEPHBIM OCHOBAHUEM, TaKHe KaK MOMH(JIAKTUATIUKOIIN),
COTIOJIMOKCAJIATHI, MOJUKAMPOIAKTOHBI, TOIHI(UPAMHUIBI, TOTHOPTOIPUPHEL,
MOJIMTUAPOKCUMACIISIHAS. KUCJIOTA U MOJUAHTHAPUABL. MUKPOKANCyJIbl BbIIIEYKA3aHHBIX
MOJIMMEPOB, COAEpKallle JeKapCTBEHHbIE CPEACTBA, ONKCaHbl, Hanpumep, B natente CIIIA
Ne 5075 109. Cuctembl 1OCTaBKH TaKXKe BKJIIOYAIOT B CeOs1 HEMOIMMEPHbIE CUCTEMB,

NpeaACTaBIAOIIUEC coboii: JIUTIUABL, BKJIIO4Yast CTCPOJIbL, TAKHUE KaK XOJICCTEPUH, CIIOXKHBIC
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3(UpBI XOJIECTePUHA U KUPHBIE KUCJIOTBI, JIH HEUTPATbHBIE JKUPBI, TAKAE KAK MOHOIH- U
TPUTTIULEPUIBI;, CUCTEMBbI BEICBOOOKICHHS TUAPOTENIsl, CACTEMBbI C CUJIACTHUKOM, CUCTEMBI Ha
OCHOBE IENTH/OB; BOCKOBbIE MOKPBITUS; IIPECCOBAHHBIE TAOJNETKU C UCTIOIb30BAHUEM
OOBIYHBIX CBS3YIOIIUX BELIECTB U HAMOJIHUTENIEH; YACTHYHO CPOCIINECS MMITJIAHTAThI, H T.II.
KoHkpeTHbIe mpuMepbI BKIIIOYAIOT B ce0s1, 6e3 orpaHudeHust STUM: (a) 3pO3HOHHBIE CUCTEMBI,
B KOTOPBIX CPEACTBO COTJIACHO N300PETEHUIO COAEPIKUTCS B (POpMe BHYTPU MATPHILIbI, TAKOM
kak orucaHHble B naTeHTe CIIIA Ne 4452775, 4675189 u 5736152, u (b) nuddy3rnoHHbIe
CHUCTEMBI, B KOTOPbIX aKTHBHBI KOMIIOHEHT MPOHHUKAET ¢ KOHTPOJIUPYEMOIH CKOPOCTHIO U3
noJiMMepa, Takoro kak onucaHHbli B marente CIIIA Ne 3,854,480, 5,133,974 u 5,407,686.
Kpome Toro, MOryT HCHIOIB30BATHCS AMMAPATHBIE CUCTEMBI IOCTABKH HA OCHOBE TIOMIIHI,

HeKOTOpre n3 KOTOprX aI[aHTI/IpOBaHbI I UMITJTaAHTAalu.
Crnoco0ObI J1eueHus 3a001eBaHUA

[0286] B npyrom acniekte criocod jeueHus: 3a00ieBaHUs CyOBEKTa, HYKIAIOIIEroCs B
5TOM, BKJIFOUAET BBEICHNE CYObEKTY 3((EKTUBHOIO KOJINYECTBA COeNUHEHHs ¢ PopMy o

Ia, Ib wm Ic, kak OMMCAaHO B 3TOM IOKyMEHTE.

[0287] B HekOTOpBIX BapHaHTaxX OCYIIECTBJICHUS 3a00IeBaHNe BIOPAHO U3 TPYIIIIbI,
COCTOsALIeH U3 HeHpOoaereHepaTUBHOTO 3a00IeBaHNs, KAXEKCHH, AHOPEKCUHU, OXKUPEHNS,
CBSI3aHHOT'O C O)KUPEHUEM OCJIO’KHEHHSI, BOCTIAJIUTEIBHOTO 3a00I€BaHMs], BBI3BAHHOI
BUPYCOM BOCHAJIUTEIBHON peakiiy, CHHApOoMa BoHEI B [Iepcuackom 3anuse, TyOepO3HOTo
CKJIEPO3a, MUTMEHTHOI'O PETUHUTA, OTTOPKEHMs TPAHCILIAHTATa, paKa, ayTOMMMYHHOT'O
3a00JeBaHMsl, HIIEMUYECKOTO OBPEXKISHNS TKAHHU, TPABMATHYECKOTO MIOBPEXKACHUS TKAHU U

UX KOMOUHALIUMN.

[0288] B HekoTOpbIX BapuaHTax OCyLECTBJIeHus coenunenue ¢ @opmynoii la, Ib wnum Ic
monyaupyer Akt3 B UMMyHHBIX KjieTKax. HeorpaHnunBaromme npumMepbl UMMYHHBIX KJIETOK
BKIroUaroT T-knetku (Hanpumep, peryisitopasie T-knerku ("Tpern"), B-knerku, makpodaru
U TJIHAJIbHBIE KJIETKH (HampuMep, aCTPOLHTDI, MUKPOTJIHIO HITH OJIUTOACHAPOLIUTEI). B
HEKOTOPBIX BAPHAHTAX OCYINECTBJICHUS] MMMYHHbIE KJIETKH MPeaCcTaBstoT coboit Tperu. B
HEKOTOPBIX BapUAHTAX OCYINECTBIEHUs coenuHenne ¢ @opmyrotii la, Ib nim Ic aktuBupyer
nepenady curHanoB Akt3. B apyrux BapuaHTax OCyIIeCTBIICHUsI coequHeHne ¢ Popmyoit
Ia, Ib wnu Ic uarnOupyer naruOupyer nepenady cursano Akt3. B HEKOTOpbIX BapuaHTax
ocymectsieHus coequHenne ¢ Popmyooii la, Ib nnm Ic monynmupyer Akt3 B Tperax. ABTOpbI

I/1306peTeHI/I${ HCOXHNJAaHHO 06Hapy>1<1/1m/1, YTO B HCKOTOPLIX BaApUAHTAX OCYLICCTBIICHUSA
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coennrenue ¢ @opmyinoii la, Ib mnu Ic yBennunBaeT akTHBHOCTD HUTH MPOAYLIUPOBAHIE
Tperos, B TO BpeMs Kak B IPYTUX BapUaHTaX OCYLUECTBJIEHUs COCAUHEHNE CHUXKAET
AKTUBHOCTB UJIH Npoaynuposanue Tperos. ABTOpbI H300peTEHHs TaKKe HEOKUAAHHO
Oo0OHapy>KWIIK, YTO B HEKOTOPBIX BApUAHTAaX OCYIIECTBIeHUs coenuHenue ¢ @opmyoii Ia, Ib
wiu Ic aktuBupyer nepenauy cursanos Akt3, B To BpeMsl Kak B JPyTruX BapUaHTax

OCYLIECTBJICHHSI COEIMHEHNEe HMHIHOnpyeT nepenady curHainos Akt3.
Heiipooezcenepamusnoe 3abonesanue

[0289] B HEKOTOpBIX BapUaHTAaX OCYLIECTBJICHUS OMUCAH CIIOCOO JICYSHUS WIH
npoQHIIaKTHKN HEHPOAETreHePaTUBHBIX 3a00JIeBAHUI HYKIAIOLIETrOCs B ’TOM CYOBeKTa,
BKJIFOUAOLIMI MOyTUpOBaHUE niepenaun curHaioB Akt3 myrem BBeneHus: cyObekTy
s¢dexkTuBHOrO KONM4ecTBa coenuHenus ¢ @opmyioii la, Ib umm Ic, kak onrcaHo B 3TOM
IOKyMeHTe. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHS HeHponereHepaTuBHOe 3a00IeBaHue
BBIOPAHO U3 IPYIIBL, cocTosAIer u3 6one3nu [lapknHcona, Oone3Hn Anbureiimepa,
OOKOBOTr0 aMHOTPOYUIECKOTO CKJIep0o3a, 3a00eBaHNs IBUTATEIbHBIX HEHPOHOB, OOJIE3HU
XaHTHHITOHA, BeI3BaHHON BUY Heiponereneparuy, 6oe3nu tenen Jlesn, cimHHO-
MBIIIEYHON aTpoduu, MPHUOHOBOI OO0NIE3HH, CIUHOLIEPEOEIUIIPHON aTaKCHH, CEeMEHHON

aAMUJIOUAHON NOJIMHEHPOTIATHH, PACCESHHOTO CKJIEPO3a U UX KOMOWHAIINH.

[0290] HetiponereneparuBabie 3a00€BaHIS] BO3SHUKAIOT, KOTJ]a HEPBHBIE KJIETKH B
T'OJIOBHOM MO3Te WK nepu)epruecKoll HEPBHOM CHCTEME CO BpEMEHEM TEPSIIOT
(YHKLIMOHAJILHOCTh U B KOHEYHOM MTOTe MOorudarot. [Tpu MHOTHX HelpoaereHepaTUBHbIX
3a00JIeBAaHHSIX XPOHHUUECKOE HEHPOBOCTIANIEHHE CIIOCOOCTBYET MPOrPECCHPOBAHUIO
3a0o0sieBaHusl. XOTsI COBPEMEHHBIE CITOCOOBI JICUEHUSI MOTYT ITOMOYb OOJIErYUTh HEKOTOPBIE
(bU3MYECKUE WK TICUXMYECKUE CUMITTOMBI, CBSI3aHHbBIE ¢ HEUPOIereHePATUBHBIMU
3a00JIeBaHUSIMH, B HACTOSIIIEE BPEMsI HE CYIIIECTBYET CIIOCOO0B 3aMeJTUTh

IPOrpeccUpOoBaHUe 3a00JI€BAHNS U HET U3BECTHBIX CIIOCOOOB JIEYEHUS.

[0291] XOTs MEXaHU3MBI, BbI3bIBAIOLINE HENPOAEreHEPATUBHBIE TPOLIECCHI, HEU3BECTHBI,
BCe OOJIbIIIE TAHHBIX CBUAETEIBCTBYET O KPUTHUECKON POJIM IMMYHHUTETA U UMMYHHOM
CHCTEMBI B IATOT€HE3€ HEHPOIETeHePATUBHBIX 3a00JIEBaHHH, TAKUX KAk OOJIE3Hb
Anbureiimepa, 6ones3np [lapkuncona, Oone3Hb XaHTUHITOHA, PACCESHHBIN CKIIEPO3,
CIIMHAJIbHAS MbILIeYHAs aTpodusi, cemelinas amuionanas nomuaeliponarus 1 BAC. Tpern
TIPeICTABIAIOT co00it monMHOokecTBo CD4™ T-KIeToK, KOTOpBIE TIOAABISIOT HMMYHHBIE

OTBECTHI U ABJIAIOTCA BA’KHBIMU MEAUATOPAMU CAMOTICPEHOCUMOCTH 1 UMMYHHOT'O rOME€0OCTa3a
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(cm. Sakaguchi, et al., Cell, 133, 775-787 (2008)). Mimeromuecs: aHHbIE CBUAETEIBCTBYIOT O
TOM, 4TO Tperu urparoT BasKHYIO pOJib B IPOrPECCUPOBAHUU HEHPOAETreHepaTUBHbIX
3a0oneBanuii. Hanpumep, Akt3 MoxeT MOAyIMPOBATh CYMPECCUBHYIO (DYHKIIMIO MTPUPOIHBIX
Tperos u nossipu3ayo0 UHAYLUPOBAHHBIX Tperos u, cienoBaTebHO, MoayIupoBaHue Akt3
B IMMYHHBIX KJIETKaX MOXET MOAYJIMPOBATh UMMYHHBIE OTBETHI. B 4acTHOCTH, akTUBALIUsA
Akt3 B MMMYHHBIX KJIETKaX MOKET IPUBECTHU K YCUJIEHHIO HMMYHOCYIIPECCUBHBIX OTBETOB, B
TO BpeMmsi Kak uHruOupoBanue Akt3 B UMMyHHBIX KJIETKaX MOKET MPUBECTH K CHUKECHHUIO
UMMYHOCYTIPECCUBHBIX OTBETOB. He orpaHn4mBasch Kakoi-mud0 OHOM TeopHe, CUUTAeTC s,
YTO MOAYJIUPOBAHHE Nepenaun curHaioB Akt3 B MIMMYHHBIX KJIETKaX MOXKHO HCIIOJIb30BATh

IUTSL JIEYeHUsT U TPOUIIAKTHKH HEHPOereHepaTHBHBIX 3a00JIeBaHUH.

[0292] B HEKOTOPBIX BapUaHTAaX OCYIIECTBICHUS OMUCAH CIIOCOO JICUSHHS UITH
npoUIAKTHKN HEHPOIereHepaTUBHBIX 3a00JIeBaHUN CYObEeKTa, HYKIAOIIETOCs B TOM,
BKJIFOUAIOIIMH BBeZeHHE CyObekTy akTuBaTopa Akt3 coennnenus ¢ @opmyinoii la, Ib wm Ic,
KaK OTHCAHO B 3TOM JOKYMEHTE, B KOJMUECTBE, 3(PPEeKTHBHOM JIUIsI MHAYLIMPOBAHUS
UMMYHOCYTIPECCUBHOTO OTBETA U JICUEHHSI UJIH 33aJe€PKKH IPOTrPECCUPOBAHUS 3a00IEBAHUS.
B HexoTOpbIX BapuaHTax ocyuiecTBieHus akTuBarop Akt3 MopynupyeT HMMYHHBINA OTBET
NyTEM YCUJICHHS CYTIPECCUBHON (PYHKIIMM HUMMYHOCYIIPECCUBHBIX KJIETOK. B HEKOTOpBIX
BapuaHTax ocyuiectsiaeHus Akt3 n30uparenbHO aKTUBUPYETCS B UMMYHHBIX KJIETKaX.
ITpuMepr! IMMYHHBIX KJIETOK BKJIIOYAIOT, O€3 orpaHuueHus 3TuM, T-kierku, B-knerkuy,
Makpo(aru v riiMajbHble KJIETKH, TAKUE KaK aCTPOLIUTBI, MUKPOIJIHS M OJIMTOACHAPOLUTHL. B
IPEeANOYTUTENIHOM BapuaHTe ocyinectsienns Akt3 aktusupyercs B Tperax. B HekoTOpbIX
BapHUAHTAX OCYLIECTBJICHUsI aKTUBATOPbI AKt3 MOXKHO Tak:ke UCIOJIb30BaTh ISl TOBBIIIEHHSI
WIM CTUMYJISILIUN aKTUBHOCTH WJIM NTPOAYLUPOBaHUs Tperos, yBenuueHUs] IpOAYLIUPOBAHUS
LIUTOKWHOB, Takux Kak IL-10, u3 Tper, ycunenus nuddepenuupoBku Tperos, yBemmueHus

KOJIMYECTBA TpemB WU YBCJIUYCHHA BbIDKUBACMOCTU TpeFOB.

[0293] B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS OIUCAH CIIOCOO JICYCHHUS WIIH
npoUIAKTHKN HEHPOIereHepaTUBHBIX 3a00JieBaHUN CYObEKTa, HYKIAOIIETOCs B TOM,
BKJIFOUAOLIHH BBeZeHHe CyObekTy nHruoutopa Akt3 coenunenns ¢ @opmynoii la, Ib wmm Ic,
KaK OTHCAHO B 3TOM JJOKYMEHTE, B KOJMUECTBE, 3PPEKTHBHOM JJIs1 UHTUOMPOBAHUS
UMMYHOCYTIPECCUBHOTO OTBETA M JICUEHHS WJIH MPEAOTBPALIEHUS IPOTPECCUPOBAHMS
3a0oneBaHus. B HEKOTOPBIX BapuaHTax OCyIIecTBIeHUs] UHrHOuTOp Akt3 coennHeHus ¢
®opmynoii la, Ib mnu Ic, kak OnmUcaHO B 3TOM AOKYMEHTE, MOAYJIHPYET UMMYHHBIN OTBET

nyTeéM CHUKCHUA HMMYHOCYIIPECCUBHOI'O OTBETA UJIN YCUIICHHUA UMMYHOCTUMYJIMPYROIIETO
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oTBeTa. B HeKoTOphIX BapuaHTax ocymectsieHus Akt3 n3duparenbHO HHIHONPYETCS B
UMMYHHBIX KJieTKax. [I[pumMeppl UMMyHHBIX KJIETOK BKJIFOYAOT, O€3 OrpaHudeHus 5tum, T-
KJIETKH, B-Kki1eTku, Mmakpodaru u riuanbHble KI€TKU, TAKUE KaK aCTPOLIUTBI, MUKPOTIIUS U
OJIMTOACHAPOLUTHL. B mpennouruTensHOM BapuaHnTe ocyiectieHust Akt3 nHruoupyercs B

Tperax.

[0294] B ogHOM BapuaHTe ocyiuecTBieHus: coequHeHus ¢ @opmyoii la, Ib wnu Ic MmoryT
aeunts win npenotrepamarb BAC BAC, Takke Ha3biBaeMblii Oonesnbto Jly ['epura,
NpeACTaBysieT COOOH MPOrpeccupyrolee HeHpoaereHepaTUBHOE 3a00IEBAHNE, MTOPAKAIOLIEE
IBUTATEJIbHbIE HEWPOHBI TOJIOBHOTO U criuHHOTO Mo3ra. Cumnromsl BAC BrirouaroT, 6e3
OTPaHUYEHUs TUM, TPYIHOCTHU C PEUBI0, IJIOTAHUEM, XOAbOOH, TBMKEHUEM U IbIXaHHEM.
BAC 00bI4HO mopaskaeT My»K4UH U skeHITUH B Bo3pacTe oT 40 no 70 net. CymecTByeT ABa
pa3ubix THna BAC: ciopanuueckuii u cemeiinbiil. Criopaanyeckast opMa, KOTopast sIBIISIETCS
Hauboee pacnpoctpaHeHHoOU Gpopmoii 3aboseanust B CIIIA, coctasmisier oT 90 1o 95
npoueHToB Becex ciny4yaeB. Cemelinbiii BAC cBsizaH ¢ MyTalusMU CyNIEPOKCUIUCMYTa3bl
Cu/Zn (SOD1). IToka3aHo, 9TO OKHUCIUTENBHBINA CTPECC, MUTOXOHIpUAJIbHAS TUCHYHKIIHS,
HKCAHTOTOKCUYHOCTb, arperaiusi OeJKoB, CTPecC SHAOIMIA3MaTUIECKOTO PETHKYIIyMa,
HapyLIeHHEe aKCOHAJIBHOTO TPAHCIIOPTA, HAPYLIEHHUE PEryJIsLIUUA HEHPOHHO-TJINATIbHBIX
B3aUMOJIEHICTBUH U arloNTO3 CIIOCOOCTBYIOT MOBPEXKIEHHIO IBUTATENIbHBIX HEHPOHOB B
npucyrctBur MyranTHOro SOD1. He orpannuuBasice kakoi-nmu0o onHOM Teopuei,
cuutaercs, 4yTo B pazsutuu BAC urpaer ponp nucdynkuus Tperos u 4ro BBeneHue
monyssatopa Akt3 MoxkeT 00ecrednTh JIeueHHe N MPEeAOTBPAIeHHEe ITPOrPeCCHPOBAHUS
BAC. Hekotopbie cyOBekTbI ¢ OBICTpO mporpeccupyroumm bAC uMeroT neuuuT OCHOBHOTO
¢akropa Tpanckpunuuu Tperos FOXP3, 4To NpuUBOAUT K HAPYIIEHHIO CYNPECCUBHOM
¢ynkumu Tperos. B onHOM BapraHTe OCyIIECTBICHUS NpeaioxkeH crnocod nedennss BAC
cyObeKTa, Hy KIAarIIerocsi B 3TOM, MyTeM BBeAeHHs akTuBaTopa Akt3 Hyknaromemycs B
3TOM CyOBEKTYy B Konn4ecTse, 3¢ dexkruBHoM 1uist aktuBaunu Akt3 B MMMYHHBIX KJIETKaX U
MHAYLUPOBAaHUS UMMYHOCYIIPECCUBHBIX OTBETOB. B mpeanodyrurensHOM BapuaHTte

ocymecteineHust Akt3 akrusupyercs B Tperax.

[0295] B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS BBEACHNE aKTHBATOPOB Akt3 ¢
Dopmyioii la, Ib umu Ic, kak onucano B 3TOM TOKyMeHTe, CyObekTy, cTpanatoumemy bAC,

3aMeAsIsIeT IPOrpecCUpoBanue 3a001eBaHNs U IPOAJTIEBAET BEDKIBAEMOCTb CyOBEKTa.

[0296] Jlpyrue 3a0oneBaHNs ABUTaTENbHBIX HEHPOHOB MOXKHO JIEYUTh WU

NPEAOTBPALIATh C IOMOIIBIO PACKPBITHIX MOAYJIATOpoB Akt3, BKIIOUasi, HAIIpUMeED,
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MPOrPeCCUpPYIOIIHi OyIp0apHbIi mapanud, nceBao0yIb0apHbIi mapajind, TepBUIHBINA
JaTepabHbBIN CKJIEPO3, CIIMHAIBHYIO MBIIIEYHYIO aTPO(HIO U MOCTIIOHOMUETUTHBIN

CHUHJIPOM.

[0297] bonesns [TapkuHcoHa npeacTaBisieT coOOH HelipoaereHepaTUBHOE 3a00JeBaHMIE,
KOTOPOE MPEUMYIIECTBEHHO MOPaXKaeT HEHPOHBI, MPOAYLUPYIOIINE NO0(paMUH, B
onpeaeNeHHOM 00J1acTh MO3ra, Ha3bIBaeMOM YepHOi cyOcTranuuein. bonesnp [TapkuHcoHa -
3TO mporpeccupyoinee 3aboneBaHue, KOTOPOE CO BpEMEHEM MPOTrPECCUPYET MO MEPE TOTO,
Kak OoJiblliee KOJTMYECTBO HEHPOHOB MOBpeXkaaeTcs win norudaer. [Tpuyunna rubenu
HelipoHoB npu Oone3nu [lapkuacoHa HensBecTHa. Cumnromel 6one3nn [TapkuHCOHA
BKJIFOYAKOT, IOMHUMO MPOYEro, TPEMOP JaAOHEH, PYK, HOT, YEFOCTH UJIU T'OJIOBbI, PUTHIHOCTD
KOHEUHOCTEN U TyJIOBHIIA, 3aMCAJICHHOCTDb I[BI/I}KGHI/Iﬁ " HAPYLICHUE PABHOBECHUS U

KOOPAWHALIUH.

[0298] B ogHOM BapmaHTe OCYIIECTBIIEHUS TIPEIUIOKEH CIIOCO0 JieueHus: O0oe3HI
[TapkuHCOHA MyTeM BBeneHUs: MoaysisiTopa Akt3 cyObekTy, HY)KAAOIEMYCsl B 5TOM, B
KonndecTse, 3p(EKTUBHOM /ISl aKTUBALUHU MM HHrHONpoBanus Akt3 B IMMYHHBIX KJI€TKaxX
U MHAYLHPOBAHUS UMMYHOCYIIPECCUBHOTO OTBETA. B HEKOTOPBIX BapHaHTaxX OCYLIECTBIICHHS
BBeIeHHE akTUBaTOpoB Akt3 cyObekTy, cTpanatromemy OonesHbto IlapkuHcoHa, 3amenser

HJIN OCTAHABJIMBACT MPOrpeCCUPOBAHUEC 3a00JIeBaHUS B HE MOPAKEHHBIX 00J1acTsIX Mo3ra.

[0299] B HEKOTOpBIX BApUAHTAX OCYIIECTBIIECHUS PaCKPbIThIe akTUBATOPBI Akt3
@opmysoii la, Ib unum Ic, kak onucaHo B ’TOM JOKYMEHTE, MOJKHO BBOIAHUTD CyOBEKTY
npoQHIIAKTHUECKH, €CITH Y CYyOBEKTa UMEeTCsl CeMelHbIl aHaMHe3 0oJsie3Hu [lapkuHCOHa Hin
ApPYTUX HeHpoaereHepaTUBHBIX 3a00eBaHNi. B HEKOTOPBIX BapHAHTAX OCYLIECTBICHHUS
akTUBaTOpbl AKt3 MOTYT 3aIIMIIATh HEMPOHBI OT HHIYLMPOBAHUS 3a00JIEBAHUS I

3aMeUIATh HHAYLUPOBAHHE 3a00ICBAHUS.

[0300] Bonesns 'eHTUHTTOHA MpenCTaBisieT COOON MPOrpeccupyroIiee
HelponereHepaTHBHOE 3a00yieBaHme. JTO 3a00JIEBAHNE XaPAKTEPH3YETCS
MPOrPECCUPYIOIINM pa3pyLIEHHEM HEPBHBIX KJIETOK rOJIOBHOTO Mo3ra. CUMITOMBI OOJIe3HH
XaHTHUHTTOHA BKJIFOYAKOT, IOMUMO MMPOYECTO, HpO6J’IeMI:;I, CBsA3aHHBIC C HEMMPOU3BOJIbHBIMU
ABUXKCHUAMUA U HAPYILICHUS, CBA3AHHBIC C ITPOU3BOJIbHBIMHA ABUXKXCHUAMU, TAKUMU KaK
HEMPOU3BOJIbHBIC MMOACPTUBAHUA, PUTUAHOCTh MbIHIL, MCAJICHHBIC UJIM HCHOPMAJIbHBIC
ABUXKCHUSA I'J1Ia3, HAPYHMICHUEC TOXOAKHU, OCAHKHU U PAaBHOBECHs, TPYAHOCTH, CBA3aAHHBIC C

(I)I/ISI/ILIGCKI/IM BOCIIPOU3BCACHUEM PEYUN UJIU C TTIOTAHUEM, KOTHUTHUBHBIC HAPYLICHUSA, TAKUEC
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KaK TPYIHOCTHU C OpraHU3aLUel, pacCCTAHOBKOM MPUOPUTETOB MIIN COCPEAOTOUEHHEM
BHUMAaHHUs Ha 3371a4aX, OTCYTCTBHE T'MOKOCTH MIJIM TE€HJEHIINS 3aLMKINBATHCS HAa MBICIIH,
NOBEJIEHUU WU IeHCTBUU, OTCYTCTBUE KOHTPOJISI HAJl UMITYJIbCAMH, OTCYTCTBHE OCO3HAHUS
COOCTBEHHOTO NMOBEIEHHS U CIIOCOOHOCTEH, METUTEIbHOCTD B 00padoTKa MbICIeH HITH
IIOMCK CJIOB, a TAKXKe TPYJHOCTH C YCBOEHNEM HOBOI MH(pOpMaMY, 1 ICUXUYECKHE
paccTpoiicTBa, Takue Kak aenpeccusi. B onHOM BapuaHTe OCyLIEeCTBIEHUs PACKPBIThIE
MOIyJSITOpbl AKt3 MOTYT yMEHbIIATh UJIH 3aMEJISITh MPOrPECCHPOBAHNE CHMITTOMOB

OosiesHrn XaHTUHITOHA.

[0301] B ogHOM BapuaHTe OCYIIECTBIEHUS TIPEIUIOKEH CIIOCO0 JiedeHHsI OOJIe3HH
I'eHTHHITOHA HY>KAAKOLIErocsl B 3TOM CyObeKTa MyTeM BBeZleHus cyObekTy moayJstopa Akt3
B KOJINMYECTBE, 3P (PEKTUBHOM JUJIsl AKTHBALMU WM HHIrHOMpoBaHus Akt3 B UMMYyHHBIX
KJIETKaX U MHAYLHUPOBAHUS HIMMYHOCYIIPECCUBHOIO OTBEeTa. B HEKOTOPBIX BapuaHTax
OCYILIEeCTBJICHHsI MOAYJIATOPbI AKt3 MOTYT 3aMeAJISITh MJTH OCTaHABIUBATD
MIPOrPEeCCUPOBAHUE CUMITTOMOB 3a00JieBaHus y CyObeKTOB ¢ O60j1e3Hbi0 | eHTuHITOHa. B
APYTHX BAPHAHTAX OCYIIECTBICHUsI MOAYJIATOPbl AKt3 MOTyT M3MeHsTh OanaHC

Tperos/Th17.

[0302] bone3nb 'eHTUHITOHA B 3HAUUTENBHOMN CTENEHU SIBJSETCS] TEHETUYECKOM,
KaKabIi peOeHOK y ponurenei ¢ bone3nbto ['eHTuHrTOHa MMeeT BeposiTHOCTE S0/50
yHAaCIenoBaTh 3Ty Oosne3Hb. B 0THOM BapuaHTe OCyIIeCTBIEHHs CYObEKTaM C CeMEHHBIM
aHaMHe30M 0oJie3HU [ eHTUHITOHA MOYKHO MPO(PHUIAKTHUYECKH BBOJUTb OUH U3 PACKPBITHIX
mMoaysitopoB Akt3 10 MOSIBJICHUs] CUMIITOMOB OOJIE3HU JIJIs TPEIOTBPAILEHUS HITH

3aMEJICHUS IMTPOABJICHUA CUMIITOMOB 0OJIE3HH.

[0303] Bbonesus Anbireiimepa mpencrasiisier coO0l mporpeccupyroinee 3a00ieBaHue,
KOTOPOE BBI3bIBAET JIET€HEPALIUIO KJIETOK TOJIOBHOI'O MO3Ta M, B KOHEYHOM CYETE, UX THOEJIb.
bonesnp AsblureiiMepa siBIsieTcst HanOOJee PacpOCTPAaHEHHOM MPUYHUHON TEMEHIIUN U
XapaKTEPU3yETCA HENPEPBIBHBIM YXYAIICHUCM MbIIIJICHWSA, TOBEACHUA U COLIMAJIBHBIX
HABBIKOB, YTO HAPYLIAET CIOCOOHOCTh YEJIOBEKAa HE3aBUCUMO (DYHKIIMOHHPOBATh. CHUMITOMBI
0osie3Hn AblireliMepa BKIFOYAKOT, O€3 OrpaHUYEHHs STUM, MTOTEPIO MAMSITH, YXYAIIEHHE
MBICJIIUTECJIBHBIX U JIOTUYECKUX CHOCO6HOCT€I>1, TPYAHOCTH C BBIHCCCHUEM Cy}KI[eHI/II\/'I )51
MPUHATUEM peH.IeHPIﬁ, a TAKXKEC U3MEHCHUA JINYHOCTHU U ITOBCACHUS. XOTs TOUHAasI IMpUuYInHa
Oone3nu AnblrefiMepa 10 KOHIIA HE U3y4YeHa, CYUTAETCS], YTO OCHOBHOM MpoOieMoit
ABIIAETCS AUC(YHKINS MO3TOBBIX O€JIKOB, KOTOpask HapylIaeT paboTy HEMPOHOB U BBI3bIBAET

psiI TOKCHYECKHX siBieHUH. [ToBpexeHne valie Bcero HaunHaeTcst B 00J1acTH MO3ra,
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KOTOpasi OTBEYAET 3a NaMsATh, OJJHAKO MPOLIECC HAUMHAETCS 32 TOfbl 10 MOSIBJICHUS EPBBIX
cumMnToMoB. [loTepst HelipOHOB pPacpOCTPaHsIETCA 10 HECKOJBbKO MPEACKa3yeMoli CXxeMe Ha
apyrue obnactu mosra. Ko Bpemenu rnosaneit craauu 001e3HU MO3T 3HAUUTENBHO

yMeHbInaercsi. bera-amuoniable ONALIKY U CIIJIETEHNS Tay-0€JIKOB Yalle BCero CBSI3aHbl C

Oosnbleit YacThiO MOBPEXXACHUH 1 TuChyHKINN HEHPOHOB Ipu Oone3Hu AubLreiimepa.

[0304] B ogHOM BapuaHTe OCYIIECTBIIECHUS NPEIIOKEH CIIOCO0 JieueHus 00Ie3HU
AnbureiiMepa cyObekTa myTeM BBeneHHsI CyObekTy akTuBaropa Akt3 B konuyecTse,

s dexTuBHOM st akTuBanmu Akt3 B Tperax u akTUBALIMK HUKECTOSIIIUX
HEHPONPOTEKTOPHBIX MyTEH B FOJIOBHOM MO3re. B ipyrom BapuaHTe OCyIIEeCTBICHU
cyOBekTam BBOIAT 3P (HEeKTHBHOE KOIMYECTBO akTuBaTopa Akt3 1t yMEeHbIIEHUS HITH
YCTPaHEHUs] CHMIITOMOB O0Jie3HU AJbIreiiMepa Uil [T 3aMeIJIEHHSI TPOrPECCUPOBAHHS

3a00/1eBaHUS.

[0305] B npyrom BapuaHTe OCyLIECTBICHUS NPEIJIOKEH CIIOCO0 JICUSHUS WIN
NPEAOTBPALIEHUS IPOrPECCUPOBAHUS OOJIE3HH AJbLUreiMepa CyObeKTa MyTeEM BBEIECHHS
cyobekty unruduropa Akt3 ¢ @opmyoii Ia, Ib mnnm Ic, kak onmucaHo B 3TOM TOKYMEHTE, B
KonudecTse, s dexkTuBHOM At nHruouposanust Akt3 B Tperax n nHIynMpOBaHUS
UMMYHHOT'O OTBETa WJIM YMEHBIIEHUS] IMMYHOCYIIPECCUBHOTO OTBeTa. B HEKOTOPBIX
BapUaHTax ocyuiecTBiaeHus nHruouposanue Akt3 B Tperax npuBoauT K yaaneHuro Oera-
AMMJIOUTHBIX OJISIIIEK, CMSITYeHUI0 HEHPOBOCTIANNTENbHON PEAKIIH U KOPPEKLUHU CHIDKEHUS

KOTHUTUBHBIX (QYHKIIHH.

[0306] CrnunHanpHast Mbimeunas arpodus ("CMA") npencrasnsier coboit rpymmy
XPOHHYECKHX HEPBHO-MBILIEYHBIX PACCTPOICTB, XapaKTEPU3YIOLINXCSl IPOTPECCHPYIOLIEH
noTepei ABUraTeIbHbIX HeMPOHOB u aTpodueii Mpimn. CMA 00bMHO KJIACCUPULIUPYIOT 1O
YEThIPEM TUIIAM, KOTOPBIE PA3JINYAIOTCS MO CTEIEHHU TSUKECTU M CTAAUU JKU3HHU, HA KOTOPOIt
nposiBIIsIeTCs 3a00eBaHIe. DTHMH THITAMH SIBJISTEOTCS:
CMA1 unu 6onesnb Bepauura-I'opdmana, koropas nposiBnsiercs: B Bozpacte 0-6
mecsiues ("uHdanTmwibHas" CMA);
CMA2 unu 6one3ns JlyOoBuiia, KoTopast MPOsIBIISIETCS: B Bo3pacTe 0-18 Mecsies
("mpomexyrtounas" CMA);
CMA3 wunu 6one3ns KyrenbOepra-Benannepa, kKoTopasi mpOsIBIISIETCS] B BO3PACTe
crapure 1 rona ("tosermibHas" CMA); u
CMAA4, xoropas nposiBisieTcst BO B3pociioM Bo3pacte ("CMA ¢ HagajoM BO B3pOCIOM

BO3pacre").
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HaubGonee tsoxenyro popmy CMAT unorna HazeiBaroT CMAO ("tspxenas nnganTuibHas"
CMA). Ilpusnaku u cumnromel CMA BappupyrOTCS B 3aBUCIMOCTH OT THIIa, HO Hauboee
pacnpoCTpaHEHHbIE BKIOYAIOT, IOMUMO MIPOYET0, BSUIOCTh WM CKJIOHHOCTD K IIATAHUIO,
TPYAHOCTH C CUACHUEM, CTOSIHUEM HITH XOAbOOM, MOTEPIO CHUJIBI IBIXATEIbHBIX MBILIILI,
NOJIEPIUBAHUS U TPYAHOCTHU C MIPUEMOM NUIIK U riioTanueM. Bee Tunsl CMA cBsi3aHbI €
SK30HHOM Jieienueli W/ Ui TOYeUHbIMU MyTauusiMu B reHe SMN1, mpensiTCTBYOIuMH
skcnpeccun 6eika SMN. B 3aBucumoctu ot tumna, CMA MOXHO JIEUUTD C TIOMOIIBIO
PA3JIMYHBIX CIIOCOOOB T'€HHOM TEPAIHK, BCIOMOTaTeIbHOIO MIUTAHKS U IbIXaHHSI, OPTONENN
U X KoMOnHaumii. HefiponporekTopHble nmpemnaparsl MepCernekTUBHBI KaK CIOco0
CTa0MIIN3aLUU TTOTEPH JBUTATENIbHBIX HEHPOHOB, OJJHAKO JOCTYIIHbIE B HACTOSIIIIEE BPEMS
KaHAMJATHI e He MPOLLUIN KJIMHUYeCKUe uctbranus. Takum oOpasom, s nedenns CMA

HeoOXxomuMo OosblIe HeHPONMPOTEKTOPHBIX MPENapaTOB-KaHIUIATOB.

[0307] B ogHOM BapuaHTe ocyiiecTBiIeHUs peioxkeH crnocod nedennss CMA cyObekta
nyTeM BBeneHHs cyObpekTy Mmoayisitopa Akt3 ¢ @opmynoii la, Ib nm Ic, kak onncano B 3TOM
IOKYMEHTE, B KonndecTse, 3 dexTnBHOM 1t 0OecriedeHnst BbDKUBAHUS IBUTATEIIbHBIX
HelipoHOB. B mpyrom BapuaHTe ocyiiecTBieHUs] CyObeKTaM BBOIAT 3(ppeKkTUBHOE
KOJIN4YeCTBO MonyJisiTopa AKkt3 st yMeHbLIeHUs WK ycTpaHeHus: cumnToMoB CMA wnu st

3aMeITIeHUs] TPOrPECCUPOBAHUS 3a00IEBaHMS.

[0308] Paccesnnbiii cknepos ("PC") npencrasisier coOoii 3a0oneBanue, npu KOTOPOM
HEpBHbIE KJIETKH B TOJIOBHOM U CIIMHHOM MO3T'€ CTAHOBSITCS I€MHEIMHU3UPOBAHHBIMH, YTO
NPUBOINT K MOBPEXKACHUIO HEPBHBIX KJIETOK M HAPYIIEHHIO Mepejadyn CUrHaA 110 BCeil
HepBHOM cucteme. JIroau, cTpagaronine pacCeIHHbIM CKJIEPO30M, MOTYT UCIIBITBIBATD
NPAKTUYECKH JTIFOObIe HEBPOJIOTHYECKHE PU3HAKH/CUMITTOMBI, Hanbosee
pacpoCTpaHEHHBIMU U3 KOTOPBIX ABJIAKOTCA BETCTATUBHBIC, 3PUTCIIbHBIC, IBUTATEIIbHBIC U
CEeHCOpHbIe HapyiueHust. TouHasi MpUYKMHA PACCESIHHOTO CKJIep0o3a HEM3BECTHA, HO CYMTAETCS,
YTO 5TO COUETAHHE IFeHETUYECKUX (PAKTOPOB, TAKUX KaK XPOMOCOMHBIE abeppariu B
IJIABHOM KOMITJIEKCE THCTOCOBMECTUMOCTH, U (PaKTOPOB OKPYIKAIOLIEH CPebl, TAKUX KaK
BO3/IeiicTBIEe MH(DEKIIMOHHBIX ar€HTOB U TOKCUHOB. JleueHne paccessHHOro CKIepo3a,
BKJIFOYAsi, TOMHMO MPOYEro, JIEKApCTBa U (PU3HOTEPAIUIO, HAPABICHO HA BOCCTAHOBJICHHE
(GyHKLMH B TOpa)keHHO! 001aCTH TOC/Ie OCTPOro MPHUCTYIA U MPEeIOTBpaILeHIe
BO3HMKHOBEHHUsI HOBBIX NPUCTYNOB. He cylmecTByeT u3BECTHOrO JIEKapCTBa OT PACCESHHOIO
CKJIEPO3a, 1 MHOTHE COBPEMEHHBIE JIEKApCTBA, XOTS U YMEPEHHO 3((EKTUBHBI, MOTYT UMETh

cepbe3Hble TOOOUYHBIE 3 (EKThI U TUIOXO0 nepeHocATes. Takum o0pa3oM, HEOOXOIUMBbI HOBBIE
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npenapaTsl s 0€30MacHOro, 3(pPEeKTUBHOrO BOCCTAHOBUTEIBHOTO M MPOPUIAKTHIECKOTO

neuenus PC.

[0309] B ogHOM BapuanTe ocyiiecTsieHus pemioxker crnocod neuenust PC cyObekra
nyTeM BBeneHus: cyopekTy monyiisitopa Akt3 ¢ @opmyoii la, Ib unu Ic, kak onucano B 3ToM
IOKYMEHTE, B KOJINUeCTBE, 3((EKTHBHOM AJIs1 BOCCTAHOBJICHHS YTPAThl (PyHKIMHU 1OCTe
NPUCTYTIA W/WJIKA TIPENOTBPALIEHHUs] TPUCTYTIOB.OT MPOUCXoasiiero. B apyrom BapuanTe
OCYILIECTBJIEHUS] CYObeKTaM BBOIAT 3P PEKTUBHOE KOMUYECTBO Moy isitopa Akt3 mis
YMEHbBILIEHUST WK yCTpaHeHus: CUMITOMOB PC witu 1715 3aMeiIeHUs TPOrPeCcCHPOBAHUSI

3a00JeBaHmsL.
Ilomeps seca

[0310] B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHHS B ’TOM JOKYMEHTE PACKPBIT CIIOCO0
JIeUeHUs WIN NPeJOTBpaLleHHs Ype3MEPHOH MOTepU Beca, BKIIOYAIOIIUI BBeleHNE
COEAMHEHUs], PACKPBITOTO B 3TOM JTOKYMEHTE, HYKAAIOLIEMYCsl B ’TOM CYOBEKTY.
Heorpanunuunparoye npuMepsl pacCTPONCTB MOTEPH BECA BKIIOYAIOT KAXEKCHIO, AaHOPEKCHIO
U HepBHYIO aHopekcuro. [IpumepHbiii criocod Bimovaer nHruOnposanue Akt3 y cyObpexToB,
HY>KIAIOIINXCS B 9TOM, IyTeM BBeAeHus coenunenus ¢ @opmyiotii la, Ib unm Ic, xak
OIHCAHO B 3TOM JIOKyMeHTe. He orpaHn4YnBasich KakoH-In00 OXHON Teopuel, CUUTAeTCsI, YTO
Akt3 urpaer BaXXHYIO pOJIb B anumnoreHese. benbiii agunorenes Tpedyer akTHBALIH
TPAHCKPUILIMOHHOTO KaCKa/a, BKJIYAIOLIEro OCIE0BaTeIbHY0 UHAYLIUPOBAaHUE psifa
(akTOpOB TpaHCKpUILNY, BKIFOUasi, moMuMo npodero, FOXO1, HeCKoNbKo 4IeHOB
cemetictBa C/EBP u PPARy. FOXO1 siBnsieTcst BAXKHBIM HETATUBHBIM PETYJISITOPOM
aJINIoreHe3a U B OCHOBHOM KOHTPOJIUPYETCS MOCPENCTBOM

b ochopunrpoBaH¥sl/ale THIUPOBAHUS MHOKECTBA OCTATKOB (PepMEHTAMU, BKJTFOYAsI

Akt FOXO1 Taxxe MOKET KOHTPOJUPOBATHCS CEPUH/TPEOHUHOBOI MPOTEMHKIMHA30H
SGK1.SGK1 naxonurcs Hiske PI3K u moxer uarubuposats FOXO1 npu
dbochopunmmpoarnn. SGK 1 perynupyercst cepun/TpeoHHHOBOH nporenHkrnHa3o WNK1,
KOTOpas Takxke MoxkeT peryimupoBatbest Akt u SGK1. Akt3 mopasnsier anunorexes
nocpencteoM ochopunuposanus WNK 1, uro npuoaut k nmoaasyieHuto aktuBHocTH SGK 1
u onocpenosanHomy SGK-1 uarnbuposanno FOXO1.B ogHOM BapraHTe OCYIIECTBICHUS
uHruouposanue Akt3 B Tperax Mosker crmocoOCTBOBATh aAUIIOTE€HE3Y U BOCCTAHABJIMBATH

MIOTEPIO BeCa, BBI3BAHHYIO 3a00JICBAHUEM.
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[0311] Kaxekcusi, nim CHHIPOM HCTOLIEHHS, IPEACTaBIIsIeT OO0 MHOTO(aKTOPHBII
CUHJPOM, XapaKTEPU3YIOLIUICS IPOAOJIKAIOIIEHCS MOTEPEN CKEJIETHBIX MBILIL, KOTOpasi HE
MOJKET OBITh ITOJIHOCTBIO YCTPAaHEHa OObIMHBIM NTAPEHTEPAIbHBIM ITUTAHUEM U IIPUBOJUT K
nporpeccupyoumemMy QyHKIHOHAIbHOMY HapyleHuro. Kaxekcus HacTonbKo
pa3pyLINTENbHA, YTO 3aeHCTBYET APYrue UCTOUHUKU SHEPTUH, & UMEHHO CKEJIeTHbIE
MBIIIIBI ¥ )KUPOBYIO TKaHb, KOTJIa OPTAHMU3M YYBCTBYET HEJOCTATOK nuTanus. OHa mopaxkaer
OOJIBIIMHCTBO MALUEHTOB C PACIIPOCTPAHEHHBIM PAKOM H CBSI3aHA CO CHIKEHUEM
crocoOHOCTH OOPOThCs ¢ MH(PEKIKEH, IEPEHOCUMOCTH JIEYSHHUS, PEaKI[UU Ha TEPAITHIO,
Ka4eCTBa JKU3HU M MPOAOJDKUTEIbHOCTH BbUKUBAHMS. B OTHOM BapHaHTe OCYINECTBIICHUS
KaXeKCHsI BbI3BaHA XPOHUYECKUM 3a00JIEBaHUEM, TAKUM KakK, 0€3 OrpaHUYEHUs STUM, PaK,
BOCTIAJIUTENIbHOE 3a00JIeBaHNe, HEHPOAETeHEPaTHBHOE 3a00JIeBaHNE, TATOTeHHAST MHPEKIHS,
UMMYHOAe(pHIUTHOE pacCTPONCTBO, HapyLIeHne Habopa Beca, pacCTPONCTBO MOTEPHU BeCa,
aucOanaHc TOPMOHOB, TyOEpO3HBIN CKJIEPO3, MUTMEHTHBIA PETHHHT, XPOHHYECKAs! CepledHast
HEIOCTATOYHOCTh U X KOMOMHaIMsA. B 0JHOM BapuaHTe OCYIIECTBIEHHS MPEIOKEH CIIOCO0
JIEUSHHST KAXEKCHH CYOBEKTa, HY KJAFOIIEroCsl B 5TOM, IIyTEM BBEIEHHS CyOBEKTY
unruouropa Akt3 coenunrenus ¢ @opmynoii la, Ib nnm Ic, kak onucaHo B 3TOM JOKYMEHTE, B
KondecTse, 3p(EKTUBHOM JIs1 YMEHbIIEHHs] CHMIITOMOB Kaxekcuu. B apyrom BapuaHTte
OCYIIECTBIIEHHS MTPEJIOKEH CIIOCO0 CTUMYJIILIMM YBEIHMUEHHs] MAacChl Tesla CyObeKTa,
HY>KZIAIOLIEerocsl B 3TOM, ITyTeM BBelleHUs cyObekTy nHruonropa Akt3 coenunenus ¢
®opmysoii la, Ib unu Ic, kak onucaHo B ’TOM JOKYMEHTE, B KOJINYeCTBE, () (HEeKTUBHOM AJIst
CTUMYJISILIMY QANIIOTeHe3a y cyObekTa. B oHOM BapmaHTe OCyIIECTBICHUs CYOBEKTY C
NOAO3PEHUEM Ha IPEPACIONIOKEHHOCTh K KaXeKCHH (Hanpumep, CyObeKTaM, y KOTOPBIX
JUArHOCTHPOBAH PaK WM APyTrue 3a00JIeBaHMUs) MOKHO MPOGUIAKTUIECKH BBOIUTD
uHruourop Akt3 s mpenoTBpalleHUs WK 3aMeIJICHUs TIPOSIBJIEHHSI CHHAPOMA Kaxekcuu. B
HEKOTOPBIX BAPHAHTAX OCYINECTBJIEHUS PACKPBITOE B ’TOM JIOKYMEHTE COSIUHEHHE
NPUMEHSIFOT JUIs1 JISYSHUST KaXeKCHU TyTeM MonyupoBanus Akt3, a He myTem

MOAYJIUpPOBaHUs T-peryasiTOpHBIX KJIETOK.

[0312] HepsHast aHOpekcHs peacTaBiisieT COOOM pacCTPONCTBO MUIEBOTO TOBEIEHUS,
XapaKkTepu3yIolIeecs MoTepel Beca WM OTCYTCTBHEM Habopa Beca y pacTyIluX IeTel,
TPYAHOCTSIMU NOJAJEPIKAHUS BECa TeJla, COOTBETCTBYIOLIErO POCTY, BO3PACTY U
TEJIOCJIOKEHUIO, U YaCTO UCKAKEHHBIM MPEACTABICHHEM O CBoeM Tene. ONHON U3 MepPBbIX
LieJIeH JIEYEHUsI aHOPEKCUH SIBJISIETCS] BOCCTAHOBJICHHE HOPMAJIbHON Macchl Tena. B

HEKOTOPBIX BapHAHTaX OCyINecTBIeHUs coenuHenne ¢ @opmyroii Ia, Ib unm Ic, packpeitoe B
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3TOM AOKyMeHTe, UHruoupyer Akt3, KOTOpBIil ObLT CBEPXaKTUBUPOBAH HCTPAIUOIIOM,
YPOBHHU KOTOPOT'O MOBBIIIEHBI Y CYOBEKTOB C aHOpPeKcHeil. B HeKOTOpbIX BapHaHTax
ocyuecTsieHus coequHenue ¢ @opmyoii la, Ib unm Ic, packpriToe B 3TOM TOKyMEHTE,
MOKHO HCTIOJIb30BATh JUIS JIEYEHHsI aHOPEKCUH. B OHOM BapuaHTe OCYINECTBICHUS
packpsiTbie HHrHOUTOpBI Akt3 coennnenus ¢ @opmyioii la, Ib mmu Ic MokHO BBOAMTH
CyOBEKTY C AMAarHO30M aHOPEKCHS B KOJIMYECTBE, 3(P(HEKTUBHOM I CTUMY JISILIUH

AAUIIOTCHE3a U BOCCTAHOBJICHUSA PE3KOIr0 CHUXKCHUA MaCChI TEJIA.
Oofcupeﬁue U OCNIOHCHEHUA OHCUPEHUA

[0313] 3a0oneBaHus1, XapaKTePHbIE IS YBEJIUUEHUS] MACCHI TeJia (Hapumep, OXKUPEHUE),
o oueHkam, nopaxaroT 40% B3pocnbix u 20% aerelt 1 MOAPOCTKOB TOJBKO B COeTMHEHHBIX
[IraTax, mpuyuem 5Tu nUPPbI UIMEIOT TeHASHIMIO K yBennueHnio. Ca. “Overweight &Obesity:
Data & Statistics”, U.S. Centers for Disease Control and Prevention, mo cocTosiHHIO Ha 3
anpens 2020 r. OxxupeHue, XapakTepusyroleecs HHAEKCOM Macchl Tena > 30 Kr/M’,
MIOBBIIIAET BEPOSITHOCTh PA3IMYHBIX 3a00JI€BaHNH (HAPUMeEp, CePIEeIHO-COCYIUCThIX
3a0oneBanmii u nuadera 2 tuna) IlokazaHo, uyto aktuBauusa Akt3 3amuimaer or oxxupenus. B
OJTHOM BapUaHTE OCYIIECTBJIEHUS CIIOCO0 JIEUEHHs OKUPEHUS BKIIIOUAET BBEIEHUE CYOBEKTY,
CTpajarolIeMy OXXKUPEHHEM HIIH HMEIOLIEMY PUCK Pa3BUTHs OXHUpeHws], aktuBaropa Akt3 B
KonuvecTse, 3PPEKTUBHOM JJIs1 KYMUPOBAHMS WM NPEAOTBPALeHNs TOCIENCTBHH

3a00JIeBaHUS.

[0314] B HEKOTOpBIX BapHaHTax OCYLIECTBJICHUs PACKPBITOE B 3TOM JOKYMEHTE
coenuHenue, moaynupyomee Akt3, ucronp3yercs Ais JeUeHns: OXKUPEHUs 1/ Ui
OCJIOKHEHUH OXUPEHUA. B HEKOTOPBIX BapHUAHTAX OCYHIECCTBICHUA OCJIO)KHEHUE OXXKHUPECHUSA
BBIOPAHO U3 IPYIIIbI, COCTOSLICH U3 HEMEPEHOCHMOCTH TJIFOKO3bI, CT€ATO3a MEYEHH,
JUCITUITUAEMHUU U UX KOM6I/IHaLII/II/I. B HEKOTOPBIX BapHaHTaX OCYILICCTBIICHUA PACKPBITOC B
9TOM JOKYMCHTC COCIUHEHUEC MPUMEHAOT OJIA JICUCHUA OXKUPCHUA W/WJIH OCJIOKHEHUH
okupeHust myteM Moayiuposanus Akt3, a He myTemM Moxy IUpOBaHUs T-peryIsiTOPHBIX

KJIETOK.
Bocnanumensnsie 3a6o0nesanus

[0315] [Tepenaua curnanoB Akt3 cBsi3aHa ¢ XPOHHMYECKUM HJIH OCTPBIM BOCTIAJICHUEM,
CTIIOCOOCTBYIOIIIMM BOCTIAJIUTEIBHBIM 3a00JI€BAaHUAM. B OZTHOM BapuaHTe OCYIIECTBICHHS
NPEAJIOKEH CrIOco0 JIeUeHHs WM NPOQPIIIAKTHKH BOCHAIUTEIBHOTO 3a001€BaHMUs

HY’KIAIOIIErocst B 3TOM CyObeKTa, BKIIFOYAIOIINI BBeIeHUE CYOBEKTY KOMITO3ULINH,
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coxepaxatieit monysstop Akt3 B komudecTse, 3PPEKTUBHOM /JIs1 MOAYJISILIUH ITepeaadn
curHanoB Akt3 u nedeHus wim 3aMeIeHus IporpeccupoBanus 3adboneBanus. B HeKoTOpBIX
BapUaHTax OCyLIeCTBIeHUs MoAyJsiTop Akt3 akTuBupyeT nepenady curtainos Akt3 w/mmm
yBEJIMYMBAET aKTUBHOCTb WJIM NPOAyLHUpoBaHue Tpera, 4To NPUBOAUT K

UMMYHOCYTIpecCUBHOMY 3 dekTy.

[0316] Heorpanuuuparoiye npuMepbl BOCTIATUTENBHOTO 3a00€BAaHUS BKITFOYAIOT

ATONMUYECKUH IEPMATHUT, AJUIEPTHUI0, ACTMY U MX KOMOMHALIUIO.
Bupycno-unoyyuposannas éocnanumensnas peakyusi

[0317] ITepenaua curHanos Akt3 cBsi3aHa ¢ OCTPIMH UMMYHHBIMH PEAKIHSIMH,
CIOCOOCTBYIOIIMMHU BUPYCHO-UHAYLIUPOBAHHBIM BOCIIAJUTEIBHBIM 3a00JI€BAaHISIM, TAKHIM
KaK TSDKeJbIH ocTpbIid pecriupatopHbiii cuaapoMm ("TOPC") u koponasupychas 6one3np 2019
("COVID-19"). Takum 00Opa3oM, B OJTHOM BapHUaHTE OCYLIECTBICHUS CIIOCO0 JIEHeHHUS
BUPYCHO-MHAYLUPOBAHHOTO BOCHIAIIUTENLHOTO 3a00JI€BaHUS HY KIAIOIIErOCs B 5TOM
CyOBeKTa BKJIIFOYAeT BBeeHUe CyObekTy Monysitopa Akt3 B kosmuecTse, 3G GexTHBHOM ISt

oOpalneHus: BCISATh I 3aMEIJICHUS TPOrPeCCUPOBAHUS 3a00JIEBAHUSI.
Pax

[0318] B HekOTOpBIX BapUaHTax OCYIIECTBICHUS NPEAJIOKEH CIIOCOO JIEUEHUs WU
npOoQHUIAKTUKY paka Hy KJAIOIIErocsi B 5TOM CyObeKTa, BKIIOYAOLINH MOAYIMPOBAHUE
nepenauu curianos Akt3 myrem BBeneHUst CyObekTy 3(h(heKTHBHOTO KOIUYECTBA
coenuHenus ¢ @opmynoii la, Ib unm Ic, kak onucano B 3TOM JOKyMeHTe. B HeKoTOpBIX
BapHaHTaX OCYIIECTBJIeHUs coenunenue ¢ @opmyoii Ia, Ib unm Ic uHrMOHpyeT nepenavy
curHayioB Akt3 w/unm CHUXKAeT akTUBHOCTh WJIH MPONYLHMPOBaHUe TpPeros, 4To MPUBOAMT K

3¢ dexTy akTHBALIMY UMMYHHOTO OTBETA.

[0319] B HeKOTOpBIX BapHaHTAX OCYLIECTBJICHHS PaK BbIOpAH U3 TPYIIIbI, COCTOSIIEH 13
paka MO4€BOro My3bIpsl, paka FOJJOBHOI'O MO3ra, paka MOJIOYHOM KeJe3bl, paka Menku
MAaTKH, KOJIOPEKTAJIBHOIO PaKa, paka MULIEBOAA, PaKa MOYKH, paKa MEYEHH, paKka JEerkux,
paka HOCOTJIOTKH, paKa MO KEITyJOYHOM XKeNe3bl, paka NPeACTATeIbHOMN XKeNe3bl, paka KOXKH,
paKa sKelyJKa, paka MaTKH, paka SSMYHUKOB, paka simdek, T-KJIeTOYHOro Jieiko3a/mmM(oMBbI

B3POCJIbIX U UX KOM6I/IHaL[I/II/I.

[0320] B HekOTOpBIX BapuaHTax OCYILIECTBJIEHHs COEIUHEHUs U KOMIIO3ULIUH,

PaCKpPBITBHIE B 3TOM JOKYMCHTE, IPUMCHUMBI AJIs JICHCHUA nelikemun. B HEKOTOPBIX
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BapUAHTaX OCYLIECTBJICHUS] COSAMHEHUS U KOMIIO3ULIUH, PACKPHITHIE B 3TOM JOKYMEHTE,
KOTOpble HHTHONpyoT Akt3, mpruMeHUMBI AJIs leueHus eiikemun. B 3Tux BapuanrTax
OCYILECTBIICHHSI COETUHEHNS] U KOMIIO3HUILIMH, ONTUCAHHBIE B 3TOM JOKYMEHTE, KOTOpbIE
UHrHONpyroT Akt3, MpUMEHHMBI in Vivo B €X ViVO B Ka4eCTBE TeParieBTUUECKHX CPEICTB,
CTUMYJIMPYIOIIUX UMMYHHBIH oTBeT. CriocoOHOCTh nHrnOupoBath Akt3 1 TemM cambIM
MHTHOMPOBATH MM YMEHBIIATh ONOCPEAOBaHHYI0 TperaMu MMMYHOCYTIPECCHIO
obecnieunBaeT Oosiee CHIIbHBIN UIMMYHHBINH OTBET. B HEKOTOPBIX BapHAHTaX OCYLIECTBICHHUS
COEAMHEHUs M KOMIIO3ULIUH, PACKPBITHIE B 3TOM JOKYMEHTE, TAKXKE MPUMEHUMBI 15
CTHMYJISILUHU WM YCHJICHHUS UMMYHOCTHUMYJIUPYIOLINX FJTH aKTHBHPYIOLIIUX OTBETOB C
yuactreM T-kJieTok. B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHHS COSTUHEHHSI U KOMITO3HUIINY,
PACKPBITHIE B 3TOM JOKYMEHTE, IPUMEHUMBI [JI1 CTUMYJISILIUH WM YCUJICHUSI UMMYHHOTO
OTBETA XO3sIMHA /ISl JISUCHUS JIEHKEMHH ITyTeM CeJIeKTUBHOTrO HHruonposanns Akt3. B stux
BapHUAHTAX OCYLIECTBJICHUSI COSAMHEHUS U KOMIIO3ULIUH, PACKPBITHIE B 3TOM JOKYMEHTE,
MO>KHO BBOJIUTB CYOBEKTY B KOJIMYECTBE, 3PPEKTUBHOM JJIsI CTUMYJISIIAN T-KJIETOK
cyObekTa. Tumel 1eHK030B, KOTOPBIE MOJKHO JIEUUTh COETUHEHUSMH U KOMITO3ULIUSIMH,
PACKPBITBIMU B 3TOM JOKYMEHTE, BKJIIOUAIOT, 0€3 OrpaHNUeHHs STUM, OCTPbIH MUEJIOUIHbINA
netiko3 (OMJI), xpoHudeckuii MUeTOUAHBIH Jetiko3 (XMJI), octpblit muMdoruTapHbIii
netiko3 (OJIJI), xpornueckuit nmumdorurapusiii geikos (XJIJI), T-kneTounsiit
neiiko3/mumdomy B3pocibix (ATLL) u XpoHHUECKHUH MUETIOMOHOLUTAPHBIN JIEHKO3

(CMML).

[0321] B Hekotopbix BapuanTax ocyuectsienus ATLL nuarHoctupyercs nouTtu
HCKJIFOUUTEINIBHO Y B3POCIIBIX, CPEIHUN BO3PACT KOTOPBIX COCTaBiseT 0koio 60 net. B
HEKOTOPBIX BapUAHTAX OCyINeCTBiIeHUs cymecTByeT yeTbipe Tiuna ATLL: (1) octpbrii, (2)
XpoHnueckui, (3) Bsuorekymuii u (4) mumdomMaTo3HbIil. B HEKOTOpPBIX BapruaHTax
ocymecteneHust octpeiii ATLL siBnsiercst Hanbosee pacnpocTpaHeHHOH Gopmoii u
XapaKTepU3yeTCsl BBICOKUM YPOBHEM JIEHKOLIUTOB, THIIepKaIblIieMHel, OpraHoMeraiuei u
BBICOKMM YPOBHEM JIAKTO30A€THAPOreHasbl. B HEKOTOPBIX BapHaHTax OCYIEeCTBIEHUS
muMmpomarosneii ATLL nposiBisiercss B tuMdpaTHIecKuX y3yax ¢ MeHee ueM 1%
LUPKYJIUPYIOIIUX JTUM(POLUTOB. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS] XPOHHUYECKHH U
Bsasorekymnii ATLL xapakTtepusyercsi MEHee arpeCCUBHBIM KJIMHUYECKUM T€UeHUEM U
o0ecrieunBaeT INTEIbHYI0 BBDKHBAEMOCTb. B HEKOTOPBIX BApHAHTAX OCYINECTBIICHUS
YEThIPEXJIETHSIS BBDKUBAEMOCTb IpH ocTpoM 1 JuMpomaro3HoM ATLL cocraBnsier meHee

5%. B HEKOTOPBIX BapHaHTaxX OCYLIECTBIIEHHU XpOHUUECKas U BsoTekymmas ¢opmel ATLL
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HMEIOT YEThIPEXJIETHIOI0 BBDKUBAEMOCTD 26,9% 1 62% coOTBETCTBEHHO. B HEKOTOPBIX
BapUAHTaX OCYLIECTBJIEHUs T-KJIETOUHBIH Jieiiko3/mum¢poma B3pOCibIX BbI3bIBaeTcs T-

KJIETOYHBIM JTUM(OTPONHBIM BupycoM uenoBeka (HTLV-1).

[0322] B HEKOTOpBIX BapHaHTax OCYLIECTBJICHHs COEIUHEHUS U KOMIIO3ULINY,
PaCKpBIThIE B 3TOM JOKyMeHTe, MpuMeHuMbI 1is tedeHnss ATLL. B HekoTopbIx BapuaHTax
OCYIIECTBJICHUS] COEAMHEHNs U KOMIIO3ULMH, OITMCAHHBIE B 3TOM JOKYMEHTE, KOTOPbIE
uHruoupyrot Akt3, npumenumsl st aeuennst ATLL. B HekoTopbIx BapraHTax
ocywectenenus Tpern, sxcnpeccupyromre CD25 u FoxP3, MoryT TpaHcdopMupoBaThCs B
kietku ATLL. B Hekotopsix BapuaHTax ocyuiectieHus kietku ATLL nemoHCTpupyroT
(beHOTHN aKTUBHPOBAHHBIX XEJEPHBIX/HHAYKTOPHBIX T-KJIETOK, HO MPOSBISIFOT CHIIBHYIO
MMMYHOCYIIPECCUBHYIO aKTUBHOCTb. B HEKOTOPBIX BapHaHTaxX OCYLIECTBICHHs COEAUHEHUS
¥ KOMITO3ULIUH, ONTUCAHHBIE B 3TOM JOKYMEHTE, KOTOpble HHTHONpPYIOT Akt3, CHIDKAOT
UMMYyHocyIpeccuBHbIN 0TBeT KiieTok ATLL. B npyrux BapuaHTax oCyIlecTBIEHUs
COEAMHEHUS M KOMIIO3ULIUH, OTIUCAHHBIE B ’TOM JIOKYMEHTE, KOTOpble HHTHONpyoT Akt3,
YCUJMBAOT UIMMYHOCTUMYJIUPYIOLIUN OTBET IJIs1 NPEOJOIEHUS CUIBbHON

MMMYHOCYIIPECCUBHON aKTUBHOCTH kj1eTok ATLL.

[0323] B HeKOTOpBIX BapuaHTax OCYIUECTBJECHHs COEIMHEHUs U KOMIIO3ULIUH,
PacKphIThbIE B ’TOM JIOKYMEHTE, KOTOPbIE MPUMEHUMBI [J1s1 jieueHus Jefikemun wiu ATLL,
CHIDKAIOT MJIH UHTHOUPYIOT UMMYHOCYTIPECCUBHBIN OTBET, TAKOH Kak, Oe3 OrpaHu4eHust
STUM, UMMYHOCYTIPECCUBHAsT (PYHKIUS PUPOAHBIX KieTok Tperos (nTperu) u
UHIYyLHpOoBaHUe 0ObdHBIX T-KkieTok B uHayunposansble Tperu (iTperu). B aTux Bapuanrax
OCYIIECTBJIEHUS] HMMYHOCYIIpecCUBHAst (DYHKLIMS KJIETOK nTperos, KOTOpasi CHUKEHA WJTH
WHTHOUPOBAHA, MPEACTABIISET COOOM CEKPEIUIO OIHOTO MK 00JjIee MPOTHBOBOCIATUTEbHBIX
IIUTOKUHOB, TaKUX Kak, 0e3 orpanudenus 3tuMm, 1L 10, TGFP wnu nx komOuHauwmst. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBIIEHUS CIIOCOOBI JIeUeHUs JielikeMuun i T-KJI1eTOYHOro
Jeiko3a/muM(OMBI B3pOCIIBIX BKJIFOYAIOT BBEIEHNUE CYOBEKTY BTOPOrO aKTUBHOTO CPEICTBA,
TaKOro Kak, 0€3 OrpaHUuYeHUs 3THM, JIEKAPCTBO MPOTHUB TOIIHOTHI, XHMUOTEPATIEBTHIECKOE

JIEKapCTBO WK MOTEHLUUPYIOIIee CPpeAcTBo (Hanmpumep, uukiodocdan).
AymoummyHnoe 3abonesaniue

[0324] B HEKOTOpBIX BapHaHTaxX OCYIIECTBJICHUs 3a00IeBaHNe IPENCTABIISET COOOI
ayTOMMMYHHOe 3a0oseBanue. Heorpannunparoiye mpuMepbl ayTOMMMYHHOTO 3a00JI€BaHUS

BKJIIOYAIOT axajia3uio, 0ose3Hb Annucona, 6oe3Hb B3pocibix CTuia,
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araMmarjoOyJIMHEMHIO, OUaroBYIO aJOMEIHI0, aMIJION03Y, AHKHJIO3UPYIOIUI CIIOHWIINT,
Oone3Hb ¢ 0OpazoBaHNEM aHTUTEN K 0a3anbHOI MeMOpaHe KiTyOO4YKOB, HEPPUT C
o0Opa3oBaHHEM aHTHUTEN K Oa3apHON MeMOpaHe KaHaJIbLEB, AaHTHU(POCHOTUIMUIHBINA CUHAPOM,
ayTOMMMYHHBII aHTHOHEBPOTUYECKUI OTEK, ayTOMMMYHHYIO IU3aBTOHOMHUIO,
ayTOMMMYHHBIN SHIe(aTOMHENUT, ayTOMMMYHHBIH I'€laTuT, ayTOMMMYHHOE 3a00/ieBaHne
BHYTPEHHET'0 yXa, Ay TOUMMYHHbIH MHOKapANUT, Ay TOUMMYHHBIH 00(OPUT, a8y TOUMMYHHBIH
OpPXUT, ay TONMMYHHBIH ITaHKPEATUT, Ay TOUMMYHHYIO PETHUHOMNATHIO, ayTOUMMYHHYO
KPaIMBHUILY, aKCOHAJIbHYIO U HEMPOHHYIO HeliponaTuto, Oonesnb baso, Oonesns bexuera,
n00pOKa4YeCTBEHHBIH MeM(PUTrOn]] CIIU3UCTBIX 000JI04eK, OyJute3Hbli nemdurons, O0Ie3Hb
Kacrnemana, rimroTeHOBYIO Oone3Hb, Oone3Hb [llaraca, XpOHUYECKYIO BOCTIAIUTENBYIO
JEMUETUHU3UPYIOLIYIO NOJUHEHPONATHIO, XPOHUYECKUI PeLIUANBUPYOLIUN
MyJIbTH(OKATBHBIA OCTEOMUENNT, cuHApoM Hapra-Ctpocca, 303MHO( MITbHBIN
rpaHyJieMaTos3, pyorosbiii nemdurona, cuaapom Korana, 00ie3Hb XOJIOIOBBIX
armIIOTHHUHOB, BPOXKACHHYIO Onokany cepana, muokapant Kokcaku, CREST-curnpom,
6onesnb KpoHa, repnerudopMHBIN AepMaTHT, JepMaTOMUO3UT, Ooe3Hb JleBuka
(ONITUKOMUENHT), TUCKOUIHYIO BOJTYAHKY, CHHAPOM Jlpecciepa, SHIOMETPUO3Y,
503UHOMIIBHBIN 330(aruT, 303MHOUIBHBIHN (HACLUNT, Y3JI0BATYIO SPUTEMY,
3CCEHIHANIbBHYIO CMEIIAHHYI0 KPUOTJIOOYIMHEMHUIO, CHHAPOM DBaHca, prudpoMuanruro,
(GuOPO3UPYIOLIHI aTbBEOINUT, TMTAHTOKJIETOUHBIH apTepUUT (BUCOUHBIN apTEepUUT),
T'MTaHTOKJIETOYHBIN MUOKapAUT, rioMepynoHedpur, cunnpom I'yanacyepa, rpanyiemMaros ¢
NOJMAHTUUTOM, Oone3Hb I pefiBca, cunapom ['miteHa-bappe, Tupeonnur Xammmoro,
reMOJIMTUYECKYI0 aHemuto, nmyprnypy Illennetina-I"enoxa, nempurons OepeMeHHbIX,
THOMHBIA THIpageHNuT (HHBEPCHBIEC yIpH), runoraMmManrio0ynuHemuto, IgA-uedponaruro,
IgG4-cBszanHOE CKIIepO3HpyIOLIee 3a00eBaHNEe, IMMYHHYIO TPOMOOLIUTONEHHYECKYIO
NypIypy, MHO3UT C BKJIFOUEHHBIMH TeJIbLIAMH, HHTEPCTULUAIbHBIIN [IUCTUT, FOBEHUJIbHBIN
apTPUT, IOBEHIIbHBIN nquadeT (muader 1THNA), FOBEHUIHHBIM MUO3UT, Oosie3Hb KaBacakw,
curnapom Jlambepra-MToHa, TEHKOIMTOKIACTUYECKUH BaCKYJINUT, KPACHBIN TNIOCKHUHN JIUIIAH,
CKJIEpOaTPOPUIECKHIT JIUXEH, TePEBSIHUCThIA KOHBIOHKTUBUT, IgA 3aBUCUMBIN JTMHEHHBIH
IepMaTo3, BOJYAHKY, XPOHHUECKYIO Oone3Hb Jlatima, Oonesab MeHbepa, MUKPOCKOTTHYECKUH
MOJIMAHTHHT CMELIaHHOE 3a00JIeBaHNE COeAMHUTENIbHON TKaHH, 5138y MypeHa, 601e3Hb
Myxu-I"abepmana, MyJIbTH(POKAIBHYIO IBUTaTEIbHYIO HEHPOIATHIO, PACCESTHHBIN CKIIEPO3,
MHUACTEHUIO TPaBHC, MUO3UTY, HAPKOJIETNICHIO, HEOHATAJIbHYIO BOJYaHKY, ONITUKOMUENIHT,
HEUTPOIEHHIO, IMIa3HON pyOLyromuiics meM(purons, HEBPUT 3pUTEIHLHOTO HEPBA,

HaHHHI[pOMHbIﬁ pe€BMaTu3M, N€AUATPHICCKOC ayTOMMMYHHOEC HECPBHO-
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MICUXUYECKOEPACCTPOICTBO, NAPAHEOINIACTUUECKYIO AET€HEPALIUI0 MO3KEUKa,
NapOKCU3MAJIbHYIO HOYHYIO TeMorioounyputo, cuaapom Ilappu-PomOepra, napcrmanur
(nepudepuueckuii yseur), cunapom Iapconeiinka-Tepuepa, nempuryc, nepudepuueckyro
HeMponaTHio, NepUBEHO3HbIHN HIIE(PATOMUENNT, IEPHUILIMO3HYIO aHeMuto, cuHapoM POEMS,
Y3€JIKOBBINA MONNAPTEPUUT, NONUINIAHAYJISIPHBINA CHHAPOM TUNa I, monuraanayispHbli
cunapoM tuna II, nonurnanaynaspueiii cuapom tuna IIl, peBMaTuyeckyo NOJUMHUAITHIO,
MOJIMMHUO3UT, TOCTUH(APKTHBIA CUHAPOM, TOCTHEPUKAPIUOTOMHBIA CHHIPOM, IEPBUYHBIHI
OWITMapHBIN TUPPO3, IEPBUYHBIN CKIEPO3UPYIOIINN XONAHTUT, MPOreCTEPOHOBBIN 1EPMATHUT,
rcopuasy, COPUaTUIECKUIl apTPUT, UICTUHHYIO 3pUTPOLIUTAPHYIO aIlJIa3Ui0, FAHTPEHO3HYIO
MTUONIEPMUIO, O0JIe3Hb PEelHO, peaKTUBHBIN apTPUT, PedIEKTOPHYIO CUMITATHYECKYIO
IUCTPODUIO, PELUIUBUPYIOIIUH MOJIUXOHAPUT, CHHIPOM OECIOKOIHHBIX HOT, 3a0PIOLITHHHBIHI
¢$ubdpo3, peBMATHUECKYIO TUXOPAAKY, PEBMATOUAHBIN apTPUT, CAPKOUI03, CHHAPOM
IMImunra, ckieput, ckiepoaepMy, cunapom Illerpena, ayTouMMyHUTET CLIEpMATO30UI0B U
SIMYEK, CHHAPOM MBILIEYHONH CKOBAHHOCTH, CUCTEMHBIH OaKTepHAIIbHBIN SHIOKAPIUT,
cuaapom Cycaka, CHMIaTHYECKYIO OpTanbMuio, apTepuuT Takasicy, BUCOUHbIH apTEPUUT
(TMUTaHTOKJIETOYHBIN apTEPUUT), TPOMOOLIMTONIEHUYECKYIO MypIypy, cuHapom Tosoca-
XaHTa, MonepeYHbIii MUEJIUT, SI3BEHHBIN KOJUT, HeauddepeHIupoBaHHOe 3a00IeBaHIe

COEMHUTENIbHON TKaHH, YBEHT, BACKYJIUT, BUTWIHTO, Ooje3Hb Dorra-KostHaru-Xapana.
Jlpyeue noxazanus

[0325] B HexOTOpBIX BapuaHTax OCYLIECTBIEHUS] COEIUHEHHE, PACKPBITOE B 5TOM
nokymeHre, monyiupyer Akt3 1 HCIONb3yeTcs UIst JJE€UEHUs] CHHAPOMA BOWHBI B
ITepcunckom 3anmBe, TYOEPO3HOTO CKJIEPO3a, MUTMEHTHOT'O PETHHHTA, OTTOPKEHHS
TPaHCIUIaHTAaTa, HNIIEMHUYCCKOI'O MOBPCKACHUA TKaHU UK TPABMATUYCCKOI'O MOBPEXKACHUSA
TKaHU. B HEKOTOPBIX BapuaHTaxX OCYIIECTBJICHUS OTTOPKEHHE TPAHCIUIAHTATA MTPECTaBIIsIET
coboti 60e3Hb "TPAHCIUIAHTAT MPOTHB X03sIMHA". B HEKOTOPBIX BapHaHTaX OCYINECTBIICHUS
PaCKpbITOC B 3TOM AOKYMEHTC COCAUHCHUEC ITPUMCHAOT IJIA JICUCHUA TUTMEHTHOT'O
peTuHUTa IMyTeM MoayupoBaHust AKt3, a He myTeM MOAYJIHpPOBaHUS T-perynsaTOpHBIX
KJjieTok. B HEKOTOPBIX BaAPHUAHTAX OCYIICCTBJICHHUA COCAUHCHUE, PACKPBITOC B 3TOM
AOKYMEHTE, UCTIOJB3YETCH AJIA JICUCHUSA NIICMUYCCKOro MOBPCXKACHUA TKAHU UITN
TPAaBMAaTUYCCKOI'O MOBPCKACHUA TKAHU. B HEKOTOPBIX BapHaHTaX OCYILICCTBICHUA
HIIEMHUYECKOC MOBPECKACHUC TKAHHU UJIN TPABMATUYCCKOEC MOBPCKACHUE TKAHU IMMPEACTABIISCT
cOo0O0I HIIEMHUYIECKOE MNOBPEKACHHUE TKAHU UJIN TPABMAaTHUYCCKOE TOBPECKKACHUC TKAHU

I'OJIOBHOT'O MO3ra.
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Cnoco0bl KOMOMHHPOBAHHOM Tepanuu

[0326] B HExOTOpBIX BapHaHTax OCYLIECTBJIEHUS] PACKPBITHIE COEUHEHNs] MOKHO
BBOJIUTB CyOBEKTY, HY KJAIOIIEMYCsl B 3TOM, OTAEJBbHO WM B KOMOWHAIMU C OHUM HIIU
Oosee MONMOTHUTENBHBIMU TEPANIEBTHYECKUMH CPEACTBAMH. B HEKOTOpBIX BapuaHTax
OCYLIECTBJIEHUS] COEIMHEHUS U NOIMOJHUTEILHOE TEPANIEBTUYECKOE CPEACTBO BBOAST 110
OTIEJIbHOCTH, HO OAHOBPEMEHHO. B HEKOTOPBIX BApUAaHTaX OCYLIECTBJICHUS COCUHEHUE U
JONOJIHUTEIbHOE TEPANIEBTUYECKOE CPEICTBO BBOAAT KaK YacCTh OJTHOM U TOU ke
KOMITO3ULIMK. B Apyrux BapuaHTax OCyIIECTBJICHUS] COEUHEHNE U BTOPOE TEPANIEBTUYECKOE
CPENCTBO BBOJAT IO OTAEIBHOCTH U B Pa3HOE BpPEMsl, HO KaK 4aCThb OAHOU U TOH K€ CXEMBbI

JICUCHUA.

[0327] B HEKOTOpBIX BapUaHTaX OCYIIECTBICHUS CYObEKTY MOJKHO BBOAHTDH NIEPBOE
TeparneBTHYECKOe cpeacTBo yepes 1, 2, 3, 4, 5, 6 um Gonee wacos wiu 1, 2, 3,4, 5, 6, 7 wiu
Oonee qHEH, mepen BBEIEHUEM BTOPOTO TEPAIEBTHUECKOTO CPeACTBAa. B HEKOTOPBIX
BapHaHTaX OCYIIECTBJICHHUs CyOBEKTYy MOXKHO BBOAUTH OAHY WK OOJiee 103 IePBOro
cpeactsa kaxaeie 1,2,3,4,5,6,7, 14, 21, 28, 35 unu 48 qHell 10 nepBOro BBEICHUS
BTOpOro cpeactsa. CoeNMHEHUs, PACKPBITHIE B 3TOM JIOKYMEHTE, MOTYT OBbITh MEPBBIM HJIH

BTOPBIM TEPANECBTUYCCKUM CPCACTBOM.

[0328] B HexOTOpBIX BapUaHTax OCYLIECTBICHUSI COEAUHEHUS U NOMOIHUTEILHOE
TepaneBTUYECKOe CPEACTBO MOKHO BBOJUTD KaK 4acThb cxeMbl JeueHus. Hanpumep, eciu
HepBOE TEPANIEBTUYECKOE CPEICTBO MOJKHO BBOAUTDH CYOBEKTY KaXKIIbIH U€TBEPTHIH AE€HB, TO
BTOPOE TEPANEBTUYECKOE CPEIICTBO MOKHO BBOJIUTH B MEPBBIN, BTOPON, TPETUH WU
YeTBEPThIi IeHb WM UX KoMOuHaimu. [lepBoe TepaneBTHYECKOe CPEACTBO MITH BTOPOE

TEPANCBTUICCKOC CPEACTBO MOXKHO BBOAUTDH ITOBTOPHO B TCUCHUEC BCEU CXEMBbI JICUECHUSI.

[0329] [TprMeps! TOTIOTHUTENBHBIX TEPANIEBTUYECKUX CPEICTB BKIIOYAIOT, Oe3
OrpaHUYEHUs STUM, IUTOKUHBI, XUMHOTEPANIEBTHYECKHIE CPEACTBA, PAAHOHYKIIH/bL, APYTHE
UMMYHOTEPANIEBTHYECKUE CPEACTBA, (PePMEHThI, aHTHOMOTHUKH, TIPOTHBOBHPYCHBIE CPENICTBA
(HarmpuMep, UHrHOUTOPHI MTPOTEA3BI OTACIBHO HIIM B KOMOMHALINH C HYKJICO3HIaMH IS
neuernss BUY wnu renatura B wn C, anTinapasuts! (HanpuMmep, TeIbMHUHTBI HITH
npocTeiimue), GakTopbl pOCTa, UHTUOUTOPBI POCTA, TOPMOHBI, AaHTArOHUCTHI TOPMOHOB,
aHTHUTENA U UX OMOJIOTMYECKH aKTUBHBIEC (PPArMEHTHI (BKJIFOUAs T'yMAHU3UPOBAHHbIE,
OJHOLIETIOYEYHbIE 1 XUMEPHBIE aHTUTEJA), AHTUTE€HBI U COCTABbI BAKLMH (BKJIIOYas

a}:["bI-OBaHTbI), NENTUAHBIC MTPENAapaThl, IPOTUBOBOCTIAJIUTEIIBHBLIC CPEACTBA, JTUTAHbI,
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KOTOpBIe CBsA3bIBAIOTCA ¢ Toll-mogobHbIME penenTopaMu (BKIIIOUAsi, TOMHUMO IPOYETO,
onuronykieotupl CpG) aAnst akTUBaLMU BPOSKAEHHON HMMYHHOW CHCTEMBI, MOJIEKY JIbI,
KOTOpPble MOOMJIM3YIOT U ONITUMU3UPYIOT aAANTUBHYI0 HMMYHHYIO CUCTEMY, APYTHE
MOJIEKYJIbI, KOTOPBIE aKTUBUPYIOT WX MOJOKUTENBHO PETYJIUPYIOT AeicTBHE
nurorokcndeckux T-mumdoruros, NK-kieTok u xennepHbx T-KJIeTok, a Takke Apyrux
MOJIEKYJI, KOTOpPbIE 1€3aKTUBUPYIOT MM MOAABIISIOT CYNPECCOPHBIE MK perynsTopHble T-

KJICTKHU.

[0330] JIOTIOTHUTETbHBIE TEPATIEBTHUECKHE CPEICTBA BLIOUPAIOT HA OCHOBE COCTOSTHUS,
paccTpoiicTBa win 3a00JIeBaHuUs, TIOJJIEKAIIETo JiedeHnto. Harpumep, CoOequHEHHsI COTJIaCHO
U300pETEHHIO MOXKHO BBOJUTH COBMECTHO C OJTHUM WJIH 00Jiee TOTIOJTHUTETbHBIMH
CpPEeACTBaMH, KOTOPbI€ YCUIIUBAIOT WJIH CTUMYJIHPYIOT UMMYHHBIN OTBET WJIM CHUKAIOT WJIH

UHTUOUPYIOT IMMYHHBII OTBET.
Xumuomepaneemuueckue cpeocmesd

[0331] B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS COEAMHEHUS COTJIACHO U300PETEHUIO
MOKHO KOMOMHHUPOBATh C OMHUM WK 00Jiee XUMHOTEPAIIeBTUIECKUMH CPEACTBAMU WITH
IPOAMONTOTHYECKUMH CpeACTBAMH. Perpe3eHTaTuBHbIE XMMHUOTEPANeBTHUECKHE CPECTBA
BKJIFOUAIOT, O€3 OrpaHUYEHUs 5TUM, aMCaKpUH, OleoMULINH, Oycynb(aH, KanenuuTaduH,
KapOOIUIaTUH, KAPMYCTHH, XJIOPaMOYyLIWJI, HUCIUIATHH, KJIaapuOunH, kiiodapabuH,
KpHu3aHTacnasy, uukiodochamun, uurapadbuH, nakapOa3uH, TaKTUHOMHIIMH, 1ayHOPYOHIIHH,
JOLETaKCeN, TOKCOPYOULuH, anucuaepyounnut, Gaynapabun, GTopypaLui, reMIuTaduH,
ruapokcukapbamun, uaapyounus, upochamun, UPUHOTEKAH, JTEHKOBOPHUH, JIUITOCOMAITbHBIN
IOKCOPYOULIMH, JIMTIOCOMAJIbHBIN 1ayHOPYOULIMH, JIOMYCTHH, MeJi(aiaH, MepKarTOmypyH,
MECHY, METOTPEKCAT, MUTOMHIIMH, MUTOKCAHTPOH, OKCAJTUIIATUH, CATPEIJIATHH,
npocTaTakapcel, IeMETPEKCe, MEMETPEKCeNl, CTPENTO30LUH, Teradyyp-ypar,
TEMO30JIOMUJI, TEHUITO3U]I, THOTEIY, TUOTYaHHH, TOMIOTEKaH, TPeocybdaH, BUHOIACTHH,
BUHKPHUCTHH, BUHE3UH, BHHOPEIOUH MM X KOMOMHAIHIO. PernpeseHTaTuBHbIe
MPOAMONTOTHYECKHE CPECTBA BKJIIOYAIOT, O€3 OrpaHUYeHUs] ITHUM,
¢baynapabuHTaypOCTIOPUH, IUKJIOTEKCUMH, aKTUHOMULIMH D, nakrosunuepamun, 15d-

PGJ(2) n ux xomOuHALIHH.
IIpomusosocnanumenvnvie cpeocmeda

[0332] Hpyrue noaxoasiuiye JONOJHUTENbHBIE TEPANIEBTUUECKHE CPEACTBA BKIIOYAKOT,

oe3 OrpaHHUYCHUS 3TUM, IIPOTHUBOBOCIIAJIUTEIIbHBIE CPEACTBA. B HEKOTOPBIX BapHUaHTAX
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OCYLIECTBJICHHSI IPOTUBOBOCTIANIUTENBHOE CPEACTBO MOKET OBITh HECTEPOHIHBIM,
CTEPOHMIHBIM WM UX KOMOMHauueil. B oqHOM BapuaHTe OCYIIECTBICHHUS MPEIJIOKESHDI
KOMITO3UIINH JIJIs1 YXOZa 3a MOJIOCTBIO pTa, coaepkamue oT npudnusurensHo 1 % (Bec/Bec)
1o npubnusuTensHo 5 % (Bec/Bec), 00buHO mpubnu3uTensHO 2,5 % (Bec/Bec)
IPOTHUBOBOCTIAIUTENIBHOTO areHTa. PernpeseHTaTHBHbIE TPUMEPbl HECTEPOHIHBIX
MPOTHBOBOCTIAJIUTENBHBIX CPENICTB BKJIIOYAIOT, €3 OrpaHUYEHHs], OKCHKAMBbI, TAKUE KaK
MHUPOKCHKAM, H30KCHKaM, TEeHOKCUKaM, CYJOKCHKaM; CAJTUIIUIIATHI, TAKAE KaK aCIIUPUH,
aucanbluui, OeHOpUIaT, TpuiK3ar, cadanpus, connpus, audayHucan u Germocar,
NPOU3BOHBIE YKCYCHOM KHCJIOTHI, TakKe Kak quknodenak, GeHknodeHak, nHIOMETaLUH,
CYJIMHJIAK, TOJIMETHH, U30KCeMaK, GypodeHak, THOMHNHAK, 3UOMETALIHH, alleMaTalllH,
(eHTHa3akK, 30MeNnupaK, KINHIAHAK, OKCENMHAK, (PeOMHAK U KeTOPOJaK; (heHaMaThl, TAKUe
Kak MedeHamoBasi, MekJopeHamoBas, paydeHamonast, HU(GIYMOBas U TOJIPEHAMOBAS
KHCJIOTBI; IPOU3BOIHBIE MPOMMOHOBON KHCJIOTHI, TAKHe Kak HOympodeH, HalmpoKCeH,
oenokcarnpoden, paypounpoden, keronpoden, hperonpoden, pendyden, nanonpodeH,
nuprpoden, kapnpodeH, OKCanpo3uH, mpaHonpodeH, MuponpodeH, THOKcanpodeH,
cymnpodeHn, anMuHonpodeH u TnanpodeH; mupasonel, Takue kak GeHnnOyTasoH,
okcugpeHbyTa30H, (ernpa3oH, a3anpornasoH 1 TPUMEeTa30H. B HEKOTOPBIX BapHaHTax
OCYLIECTBJICHHS TAK)KE MOTYT OBITh HCIOIb30BAHbI CMECH STHUX HECTEPOUIHBIX

MPOTUBOBOCHAJINUTEIIBHBIX CPCACTB.

[0333] PenpeseHTaTuBHBIE IPUMEPBI CTEPOUAHBIX IPOTUBOBOCIAIUTENBHBIX IPENapaTOB
BKJIIOYAIOT, 0€3 OrpaHUYeHUs], KOPTHKOCTEPOHIbL,, TAKHE KaK THAPOKOPTH30H, THAPOKCHII-
TPUAMIIMHOJIOH, aib(a-MeTHIIEKCAMETa30H, AeKkcaMeTa3oH-(pocdar, TUIPONUOHATHI
OekioMeTa3oHa, KJ1o0eTa3oa BajieparT, Ie30HHU I, Je30KCUMETa30H, TPHAMIIMHOJIOHA
AleTOHU], KOPTH30H, KOPTONOKCOH, (puiyrieToHua, GayapoKOpTH30H, TU(TOP30HA UALIETAT,
baypanpeHoioH, GayaApOKOpTU3OH, U Iypo30Ha AUaNeTaT, GypaapeHoIoHa alleTOHUI,
Meapu3oH, amuuHadens, amuuHadgun, OeTameTa3soH 1 OanaHc ero 3(UPOB, XJIOPIPETHU3OH,
XJIOPIPETHI30HA alleTaT, KJIOKOPTEJIOH, KICLHHOJIOH, TUXJIOPU30H, TU(IYIpeaHaT,
bayknoponun, GayHusonun, Gropmeranon, GayneposioH, GIynpeaHu30JIoH,
THAPOKOPTU30HA BaJIEPAT, THAPOKOPTU3OHA HUKIONCHTUIIIIPONMUOHAT, TUAPOKOPTAMAT,
MeTpeIHU30H, TAPaMeTa30H, MPEAHN30JI0H, TPEAHNU30JIOH, OEKIOMETa30Ha AUTPOITHOHAT,

TPUAMLUHOJIOH U UX CMECCH.

Hmmynooenpeccusnvie cpeocmea
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[0334] B HExOTOpBIX BapHaHTax OCYLIECTBJIEHUS] PACKPBITOE B JAHHOM JOKYMEHTE
COEeIMHEHHE CHMXKAEeT aKTUBHOCTD WK NpoayuuposBanue Tperos. B HEKOTOPBIX BapuaHTax
OCYLLIECTBJICHUS] COEIMHEHHUE, PACKPBITOE B 9TOM JOKYMEHTE, UCIIOJIb3YETCS B
WHAYKLIMOHHON Tepanuu paka. B HEKOTOpPBIX BaApUAHTaX OCYLIECTBICHUsl COEIUHEHNE,
PaCKpBITOE B 3TOM JIOKYMEHTE, UCIIOIb3YETCsl B KOMOWHALIUMH C IPYTUMH UMMYHHBIMU
TE€PaNeBTUYECKUMHU CPEACTBAMH, UMMYHOMOAYJIATOPAMH, KOCTUMYJIUPYHOLITUMU
AKTUBUPYIOLIUMH arOHUCTAMH, IPYTUMH LIMTOKMHAMH M XeMOKHHAMHU U (pakTopamu,
BaKL[MHAMHU, OHKOJINTUYECKUMH BUPYCaMHU, KJIETOYHON Tepanuei, MajibIMU MOJIEKYJIaMU U
TapreTHON Tepanueil, XUMHOTepanuei 1 JIy4eBoil Tepanueil. B HeKOTOpBIX BapuaHTax
OCYIIECTBIIEHHUSI UMMYHOMOAYJIATOPBI BKIFOYAIOT HHIUOUTOPBI KOHTPOJIBHBIX TOYEK, TAKHUE
kak aHTu-PD1, antu-CTLA4, antu-TIM3, antu-LAG3.B HEeKoTOpBhIX BapuaHTax
OCYIIeCTBJIEHUS] KOCTUMYJIUPYIOIIHE aKTUBHUPYIOIE aTOHUCTBI BKIIIOYatOT aHTU-0X40,
aHTU-GITR u T.11. B HEKOTOPBIX BapUaHTaxX OCYIIECTBJIEHHUS KJIETOYHAsl Tepanus BKIHOYaeT

ckoHcTpyupoBaHHble T-knerku, CAR-T, TCR-T-kietku u apyrue.

[0335] B HekoTOpBIX BapuaHTax OCYIIECTBJEHUs COCIMHEHNE, PACKPBITOE B 3TOM
JOKYMEHTE, HCIIOIb3YeTCsI B KOMOMHAIIMY C IPYTUMH UIMMYHHBIMH TEPAIeBTHUYECKUMU
areHTaMu, IMMYHOMOAYJIITOpaMH, OMOJIOTHYECKUMU TIpenaparaMu (Harpumep,
AHTHUTEJIaMH ), BAKIIHHAMH, HU3KOMOJICKYJISIPHBIMH MPenapaTaMu U TAPreTHOU Teparuet,
MIPOTUBOBOCIIAJIUTENIbHBIMU CPECTBAMH, KJIIETOYHOH Tepanueil (Harmpumep,
CKOHCTPYHUPOBaHHbIMU TperaMu u ApyruMu TUNaMH KJIETOK, XUMUOTepaInuen U Jy4eBOi

Tepanuen.

[0336] B HekoTOpbIX BapuaHTax OCYIIECTBJEHUS PACKPBITOE B 3TOM JOKYMEHTE
COEMHEHHE, UCTIONB3YEMOE OTACIbHO WJIM B KOMOMHALIUY C APYTUMH CPEICTBAMH, BBOIST
MAIMEHTY 1N ViVO BHYTPUBEHHBIM, BHYTPUMBIIIEYHBIM WJIA APYTHM MaPEHTEPATbHBIM MTyTEM.
Hx Tax:ke MOXXHO BBOAUTHh MHTPAHA3AIBHO, HHTAIALMOHHO, PEKTAIbHO, BArMHAJIBHO,
MECTHO, IEPOPAIBHO WM KaK UMIUIAHTAThl. B Apyrux BapuaHTax OCylleCTBICHUS
COEAMHEHHE, ONMCAHHOE B ’TOM JOKYMEHTE, OO UCTIOIB3YEMOE OTAENBbHO, JTHOO B
KOMOWHALIMHY C IPYTUMH CPENCTBAMH, IPUMEHSIETCS €X VIVO ISl YCHIIeHHs! (PyHKIIH
cynpeccusHbIX Tperos, Bkitodas npuponassie Tperu, unnyuupyromue Tperny,
CKOHCTpyHUpOBaHHbIe Tperu u npyrue TUIbl CynpecCOpHbIX T-KJIETOK, KOTOPBIE

ONIMOHAJIBHO MOTYT OBITb 3aTEM HCITOJIb30BaHbI JJIA JICUCHUA MMallMCHTa.

[0337] B HExOTOpBIX BapHaHTax OCYLIECTBJIEHUs AOMOIHUTENbHOE TEPANIEBTUYECKOE

CPEACTBO MpeNCTaBsAeT cO00i NMMyHOenpeccanT. IMMyHOenpeccaHThl BKIFOUAIOT, O3
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OTpaHUYEHUs 5TUM, AHTHUTENA IPOTHUB APYTUX MAPKEPOB MMOBEPXHOCTHU JIUM(POLIUTOB
(marmpumep, CD40, unterpux anbda-4) wim NpoTUB HUTOKUHOB, CIUTHIX OEIKOB (Hampumep,
CTLA-4-Ig (Orencia® ), TNFR-Ig (Enbrel ® )) 6nokaropst TNF-0, Takue xak Enbrel,
Remicade, Cimzia u Humira, uuknodochamun («CTX») (nanpumep, Endoxan ®, Cytoxan
®, Neosar ®, Procytox ® u Revimmune™), merorpekcar ("MTX") (nanpumep,
Rheumatrex® u Trexall® ), 6enumymad (Hanpumep, Benlysta®), npyrue
UMMYHOZETIPECCAHTHI (HATPUMED, LIUKJIOCTIOPUH A, coeaunenus, nonooHsie FK506,
COEMHEHUs pallaMULIMHA U CTEPOUIb), aHTHIPOIH(EPATUBHBIE CPEACTBA, IIUTOTOKCUIECKUE

cpeacrBa U Apyru€ COEAUHEHUS, KOTOPbIE MOT'YT CIIOCOOCTBOBATh HMMYHOCYIIPECCUH.

[0338] B HexOoTOpBIX BapHaHTax OCYLIECTBIEHUS AOMOIHUTENbHOE TEPANIEBTUYECKOE
CPEACTBO MOXKET MPEACTABIATh COOOH MHTHOUTOP KOHTPOJIbHON TOUYKH. B HEKOTOPBIX
BapHaHTaX OCYILIECTBJIEHUsI JOMOJIHUTEIbHOE TEPANIEBTUYECKOE CPEICTBO MOXKET
npeacTasisTh codoii cnuteiil Oenok CTLA-4, Takoii kak CTLA-4-Ig (abarauenT). Cutbie
6enxu CTLA-4-Ig MOTyT KOHKYPUPOBATh ¢ KOCTUMYJIHpYomuM perenropom CD28 Ha T-
KJeTkax 3a cs3biBanue ¢ CD80/CD86 (B7-1/B7-2) Ha aHTUT€HITPE3EHTUPYIOIINX KJIETKaX U,
TaKUM 00pa3oM, HHIHOMPOBATh akTHBALMIO T-KyeTok. B npyromM BapuaHTe OCyIIECTBICHHS
JOTIOTHUTEIPHOE TEPANIEBTUIECKOe CPEACTBO MpencTapisieT codboi ciuteiil 0enok CTLA-4-
Ig, u3BecTHbIN Kak Oenarauent. benaranent conep>KUT A€ AMUHOKHCIOTHBIE 3aMEHBI
(L104E u A29Y), kOoTOpBIE MOTYT 3aMETHO YBEJIMUYUTH €ro aBuaHocTh K CD86 in vivo. B
APYTOM BOIUIOLIEHUH AONOJIHUTEIbHOE TEPAIEBTHYECKOE CPEACTBO MPEACTABISAET COOOI

Maxy-4.

[0339] B npyrom BapuaHTe OCYILIECTBIEHUS OMOJHUTENbHBIN TEPANIeBTUYECKOE
cpenctso npencrasisieT cobort CTX. CTX (odmee HazBanue Endoxan®, Cytoxan®,
Neosar®, Procytox ® u Revimmune ™), Tak:ke H3BECTHBIH Kak LuTodochaH, siBiseTcs
ANKIJTUPYIOIIUM a30THCTBIM UITPUTOM U3 TPYIIIBI 0Kca30(hopruHOB. Ero MOXkHO
UCTIONB30BATh JUJISI JICUSHHST PA3JINYHBIX BUIOB PAaKa M HEKOTOPBIX Ay TOUMMYHHBIX
3aboneBannii. CTX sBISETCS OCHOBHBIM MPETApaToOM, UCIOIB3YeMbIM Iipu 1u(Hy3HOM

nposrdepaTHBHOM IJIOMEPYIOHE(PPHUTE Y MALIUEHTOB ¢ MOYEYHON BOTYAHKOM.

[0340] B HexOTOpBIX BapHaHTax OCYyLIECTBIEHUs AOMOIHUTENbHOE TEPANIEBTUYECKOE
CPEACTBO MOKHO BBOAMUTH B KOJMUYECTBE, 3P(PEKTUBHOM JJIsl CHUIKEHHUS YPOBHS Ay TOAHTHTEI
npotus aByxuenodedynoit JIHK ("antu-nu JIHK") B kpoBU Mt CBIBOPOTKE W/WIK TSt

CHUXKCHUA NMPOTCUHYPUHU MALIUCHTA, HYKAAOIIETOCA B 3TOM.
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[0341] B npyrom BapuaHTe OCYLIECTBIEHUS AONOJHUTENBHOE TEPATIEBTUYECKOE
CPEACTBO MOXKET MOBBILIATh KOJIMYECTBO aJIEeHO31MHA B CHIBOPOTKE (CM., Hanpumep, WO
08/147482). HarpumMep, BTOPOE TEPAIEBTUYECKOE CPENCTBO MOKET MPEACTABIATE COOOI
CD73-Ig, pexombunanThbiii CD73 unu gpyroe cpeacTBo (HanpuMmep, LIUTOKHUH,
MOHOKJIOHAJIPHOE aHTHUTEJIO WJIM MAJTYI0 MOJIEKYJTy ), KOTOPOE YBEIHYNBAET SKCIPECCUI0
CD73 (cm., Hanpumep, WO 04/084933). B npyrom BapuaHTe OCYLIECTBICHHS

JOTIOJTHUTEIbHOE TEPANIEBTUYECKOE CPENCTBO MPEACTABIsIET coOol nHTepdhepoH-Oera.

[0342] B HexOTOpBIX BapuaHTax OCYLIECTBIEHUS AOMOIHUTENBHOE TEPANIEBTUYECKOE
CPEACTBO MOXKET MPENCTABIATh COOON HEOONBIIYIO MOJIEKYITY, KOTOpast UHTHOUPYET W
cHmkaet auddpepeHuuanuo, nponudepanyro, aKTHBHOCTb, POy IMPOBAHUE [TUTOKUHOB
u/vmm cekperuro tuTOKHHOB Kitetkamu Thl, Th17, Th22 w/unu npyrumu kieTkamu,

CCKPETUPYHOLINMHU UJTU HO6y>KI[aI-OH_II/IMI/I APYTUE KIETKHU CEKPETUPOBATH BOCTIAJIUTECIIBHBIC

MOJIEKYJIbI, BKJTFOUast, momumMo npodero, IL-1p3, TNF-a, TGF-6era, IFN-y, IL-18, IL-17, IL-6,

IL-23, IL-22, Un-21 u» MMII. B apyrom BapuaHTte OCyLIECTBJICHUs JONOJIHUTEIBbHOE
TEPANeBTHYECKOE CPEACTBO MPEACTABIIET COOOH HEOOBIIYIO MOJIEKY Ty, KOTOpast
B3aUMOZENUCTBYET ¢ TperamMu, yCUINBAET AKTUBHOCTL T PEros, CTUMYJIUPYET WIH yCUIUBAET
cekpenuto IL-10 Tperamu, yBenuunBaet KOIM4eCTBO TPEros, yBeIMUUBAET CYIIPECCOPHYIO

cnocobHocTh Tperos wim ux KOMOUHALIUY.

[0343] B HExOTOpBIX BapuaHTax OCYILECTBICHNS] KOMIIO3ULIUS YBEINYNBAET aKTUBHOCTD

v npopyuuposanue Tperos. [IpumepHsble cpencTsa, ycunuparomue Tperu, BKIOYAOT, Oe3

OTpaHUYEHUs STUM, TIIIOKOKOpTHKOHAA (BIIyTHKA30H, canmerepoat, aHturena K [L-12, [FN-y

u IL-4; Butamun D3 u nexcaMeTa3oH U UX KOMOHHAIIUH.

[0344] B HexOoTOpBIX BapuaHTax OCYLIECTBIEHUS AOMOIHUTENBHOE TEPANIEBTUYECKOE
CPEICTBO MPENCTaBIsieT COOOM aHTUTENO, HanpuMep, PYHKLIMOHANIBHO OJIOKHpYIOINee

AHTUTEJIO MPOTUB MPOBOCTIAIIUTENIBHON MOJIeKyJibl, Takoi Kak [L-6, IL-23, 1L-22 wnwu IL-21.

[0345] B HexOoTOpBIX BapHaHTax OCYyLIECTBIEHUS AOMOIHUTENbHOE TEPANIEBTUYECKOE
CPEINCTBO BKJIIOYAET HYKJIEHMHOBYIO KUCJIOTY. B HEKOTOPBIX BapHaHTax OCYLIECTBIEHUs

JOMOJHUTEIBHOE TEPANIEBTHYECKOE CPEACTBO BKIIOUAET PUOOHYKIENHOBYIO KHUCIIOTY.
Kombunuposannvie cnocodul nevenus Heilpooe2enepamueHsix 3a001e6anui

[0346] B HekOTOpBIX BapuaHTax OCYIIECTBJEHUs COCIUHEHUs, PACKPBITIE B 3TOM
JOKYMEHTE, MOKHO BBOAHTH CO BTOPBIM TEPANIEBTUYECKUM CPEICTBOM, KOTOPOE BHIOMPAIOT

Ha OCHOBaHHUHM COCTOsIHUs O0se3HN cyObekTa. B HEKOTOPBIX BapHaHTax peajiu3aluy BTOPOe



182

TEPaNeBTUYECKOE CPEICTBO MOXKET IIPEACTABIATL COOOI CPEACTBO AJIs JIeUeHHs OONIe3HN
Anbureiimepa. CoBpeMeHHbIE CITOCOOBI JieueHHst 00e3HN AJbLreiiMepa BKIIIOYA0T, Oe3
OrpaHHUYCHUS 3TUM, I/IHFI/I6I/ITOpr XOJIMHICTEPA3bl, TAKUEC KaK JOHCTIC3WUJI, pPUBACTUIMUH U
rajJaHTaMUH, MEMAaHTHH, aHTHUIENPECCAHTHI, TAKHE KaK LIUTAJIonpam, GJyoKCeTHH,
NIAPOKCETHH, CEPTPAJIMH U TPA3aIOH; AHKCUOJIUTHUKY, TAKHE KaK JIOpa3enam U OKcasenam; 1
HeHPOJIeNITUKY, TAKHE KAK apUITUIIPA30JI, KJIO3aMKH, TaJIONepH IO, OJIAH3aIIH, KBETHAIIHH,

PUCHIEPUOH U 3UMPA3UAOH.

[0347] B npyrom BapuaHTe OCyLIECTBIEHUS AONOJHUTENBHOE TEPANIEBTUYECKOE
CPEICTBO MOXKET MPENCTaBIISITh cOOOM cpenctro st neyenus bAC. B Hacrosiee Bpemsi
cymecTByeT aBa npemnapara, ogoopernsix FDA CIIIA nns neyenust BAC: puty3on u
snasapoH. [lokazaHo, uro oba npenapara 3amemsatoT nporpeccuposarne BAC. Tlomumo
puiIy30Ja 1 31aBapoHa, nanueHToB ¢ BAC Takke MOJKHO JIEUUTD MpenapaTam,
Hall€JICHHBIMU Ha KOHerTHbeI CHUMIITOM 3a6OJ'IeBaHI/I$[. Tunmuanbie JICKAPCTBCHHBIC CPEACTBA
BKJIFOYAIOT, 663 OTPaHHUYCHUSA 3TUM, JICKAPCTBCHHBIC CPEACTBA NJIsI CHUKCHUA CTIACTUYHOCTH,
TaKHe KaK aHTHCIIACTUYECKHe cpencTra (Hanpumep, 6akiaodeH, JaHTPOJIEH U Tua3ernam),
npenaparbl, IOMOTarOIIUE KOHTPOJIHUPOBATb HEPBHYHO 60.]'[]:;, TAKHUE KaK aMUTPUTITUIINH,
kapOamas3enuH, 1yJIOKCETHH, rabaneHTHH, JaMOTPUIKUH, MAJTHALUIPAH, HOPTPUIITHIINH,
nperabanuH 1 BeHJapaKCUH; U IpenapaThl, IOMOTAIOLINE MALIMEHTaM TJI0TaTh, TAKHE KaK

TpI/IFGKCI/I(beHI/II[I/IJ'[ WK aMUTPUNITUIINH.

[0348] B onHOM BapuaHTe OCYIIECTBICHUS AOTIOIHUTENBHOE TEPANIEBTUYECKOE CPEICTBO
MOXET MPECTaBIATh COOOH CpencTBo I JJedenHus oonesnu [lapkuncona. Texymue
cnocoOwl stiedenus: 6one3nu [TapkuHCOHA BKITIOYAIOT, O0€3 OrpaHHUYEHUs STHM, KapOuaomy-
JIEBOAOITY, arOHUCTHI JOIMMaMHHA, TAKUE KaK IIPaMUIICKCOJI, POITMHHUPOJ U POTUTOTHH,
uHruouropet MAQO B, Takue Kak Ceeriing, pa3arwivi 1 capuHAMUI, HHTHOUTOPBI
KaTeXOJ'I-O-MeTI/IJ'[TpaHC(I)epaSI:;I, TAKHUE KaK SHTAKAIIOH U TOJIKAIIOH, aHTUXOJUHEPTUIYCCKUEC

Cp€ACTBa, TAKHE KaK 66H3TpOHI/IH u TpI/IFeKCI/I(beHI/II[I/IJ'I; U aMaHTaauH.

[0349] B HekOTOpBIX BapuaHTax OCYILIECTBJEHUs BTOPOE TEPANEBTUUECKOE CPEICTBO
MOJKET MPEICTABJIATL COOOM CpencTBo Aist jJeueHus: 6oje3nu [ enTunrrona. Tekymue
crocoObl JiedeHust Oosie3Hn | eHTUHITOHA BKITIOYAIOT, O€3 OrpaHUYeHUs STHM, TeTpaOeHa3UH;
HEHPOJIENITUKH, TAKUE KaK raJoNepuo, XJIOPIPOMa3HH, PUCIIEPUAOH U KBETHAIIHH,
aMaHTAaJWH, JIEBETUPALIETAM,; KJIOHA3enaM,; aHTUICPECCAHTDI, TAKUE KAaK LIUTAIONPaM,
scuuTanonpam, GIyOKCETHH U CEPTPAIHH, U IPOTUBOCYAOPOXKHBIE MTPernapaThl, TAKHUE KaK

BaJIbIPOAT, KapOaMas3ernH U JAMOTPHIKHIH.
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Kombunupoesannvie memoou: nevenus nomepu eeca

[0350] B HekOTOpBIX BapuaHTax OCYILIECTBJEHUs COCNUHEHNUS, PACKPBITBIE B 3TOM
JOKYMEHTE, MOKHO BBOAUTH CYyOBEKTY C JOMOJTHUTEIbHBIM TEPANIEBTHUECKUM CPEICTBOM,
HCIIOJIb3YE€MbIM JUJIs1 JIEUEHUsI KaXeKCUHU WM Ype3MepHOil moTepu Beca. Tekyias cTparerus
JICUCHUS] KAXEKCUU U YPE3MEPHOI MOTEPH Beca 3aKIH0YAETCS B YJIYUIIEHUU AINEeTUTa ¢
MOMOIIBIO CTUMYJIATOPOB AIMETUTa it 00eCIIeYeH sl aIeKBATHOTO MOTPeOICHMSI
MUTATENbHBIX BellecTB. PapMakoIOrudeckue BMEATeNbCTBA CO CTUMYJIATOPAMHU alIeTUTa,
nuieBbIMU no0aBkamu, antaronuctamu S-HT3 u uaruoutopom 1{OI'-2 ucnonp3oBaiuch s

JIEYEHUsI PAKOBOW KaXEKCHH.

[0351] B HexOoTOpBIX BapuaHTax OCYLIECTBIEHUS] CTUMYJISITOPBI alllIeTUTA NPEACTABIISAIOT
co0oM, HarpuMep, BUTAMHHBI, MUHEPAJIbI WJIA TPABBI, BKIFOUasi, 0€3 OrpaHUYEHUS STUM,
LIMHK, THAMHH WK pbIOUii >xup. B npyrom BapuaHTe OCYIIECTBISHHS CTUMYJISTOP alIeTUTa
IpesCTaBIsIET COOO0MH JIEKapCTBEHHOE CPENICTBO, BKIIFOUAtOIIee, 0e3 OrpaHIHYeHHs 3TUM,

IpOHAOWHOJ, MErecTepOJI U OKCAaHAPOJIOH.
JKBHBAJIECHTHI

[0352] IIpuBeneHHbIE HUXKE PENPE3EHTATUBHBIE IPUMEPBI IPEHA3HAYEHBI IS
WITFOCTPALIMU H300pETEHHs U He NpeHa3HAueHbl M HEe TOJKHBI TOJIKOBATHCS KaK
OrpaHHYHUBaIOLINe 00BbeM U300peTeHus. J[eHCTBUTENbHO, pa3iudyHble MOAU(UKALIUN
M300peTEeHNsI 1 MHOTHE APYTHE €ro BAPUAHTHI OCYLIECTBJICHHS, B JOMOJHEHUE K TTOKa3aHHBIM
Y ONIMCAHHBIM B JAHHOM JOKYMEHTE, OyAyT OUeBHUIHBI Il CIIELUAINCTA B JAHHOH 00IacTH
TEXHUKH U3 TIOJIHOTO COAEPIKAHUS HTOTO JOKYMEHTA, BKJIKOYask HUXKECIIeNYOLUe TPUMEPHI U
CCBUIKM HAa HAYYHYIO U MATEHTHYIO JINTEPATypy, HUTUPYEMYIO B JaHHOM JAOKyMeHTe. Kpome
TOrO, CJI€AYEeT NOHUMATh, YTO COAEPKAHUE STUX LUTUPYEMBIX CChIJIOK BKIJIFOUEHO B
HACTOSIIIINM TOKYMEHT MOCPEACTBOM CCBUIKH JIs1 MIUTFOCTPALIMU YPOBHS TEXHUKU.
Hwuxecnenyromue npuMepsl COAEPKaT BAKHYIO JOMOJHUTEIbHYIO HHPOPMALIUIO, TIPUMEPHI
U PEKOMEHAALNHU, KOTOPBIE MOTYT OBITh aJaITHPOBAHBI K PEATH3ALMH HACTOSIIErO

I/1306peTeHI/I$I B €TI0 PA3JIMYHbIX BapHUaHTax OCYLIECTBICHUA U UX SKBUBAJICHTAaX.



184

INPUMEPDBI

IIpumep 1: Coeaunenue 1 (3-((6-HuTpOXUHOIHH-4-HI)aMHHO)-N-(3-(Mupuann-4-
HJIaMHHO)(peHnT1)0eH3aMHN)
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Cxema 1

[0353] Kak nokazano Ha Cxeme 1, MeTa-HUTPOOEH30MHYIO KHUCIIOTY coueTanu ¢ 1,3-
¢dennnennuamuaoM ¢ ucnionb3oanneM EDCI B mpucyrcTsun HOBt u DIPEA. ITonyueHnHoe
IIPOMEKYTOUHOE COEIMHEHNE COSAUHSIIN € 4-XJIOPIUPUANHOM C MOCIEAYOIUM
BOCCTaHOBJICHHEM HUTPOTPYIIBI B aMuHOrpynny ¢ ucnoarszosannemM Sn/HCl.3atem
MOJIy4E€HHBIM aMUHO-ITPOMEKYTOUHBIN NPOAYKT MOABEPraId B3aUMOAECUCTBUIO C 4-XJI0p-6-
HUTpOoXHHONIMHOM B EtOH ¢ 00paTHbIM XOMOOUIBHIKOM B TeUEHHE 3 4acoB ¢ A0OaBIEHHEM
2-3 kanenb TOA ¢ nonyueHueM MerazamerneHHOro npoaykra Coenunenus 1. Koneunsiii
NPOAYKT OCAKAAIN U3 PEAKLIMOHHON CMECH IOCJIe TOrO, KaK OHa JOCTUrajga KOMHaTHOU
TEMIIePATYPbl, 3aTeM OT(PHIBTPOBBIBAIH U OUUINAIN MTEPEKPUCTAIUIM3ALUEH U3 CMECH

staHon(EtOH): nustunossiit 3¢up 1:1.

[0354] CoenuHeHus1, MOKa3aHHBIE B CIENYIOIMUX TPUMEPAX, ObLIH MOJYYESHbI
AHAJIOTHYHBIM 00Pa30M Ha OCHOBE SKCIIEPUMEHTAIBHOM MPOLENyPhI, KaK OMUCAHO B
[Tpumepe 1, n/unm Kak OMUCAHO HIDKE, W/UJIH CIOCOOOM, U3BECTHBIM B JAHHOM 00JacTH

TEXHUKH.

[0355] Crenyromue COKpaleHus, UCTIONb3yEMbIE€ B HIDKECIEAYIOIMHUX MPUMEPAX,
onpenaenstores cnenyromuM obpazom: DCE = nuxnopatan; DCM = nuxnopmeran; DIEPA
unu DIPEA = N, N-munzonponumtiunamud, DMAP = 4-numerunamunonupuaus; DMF =
numetmnpopmamun, EA umu EtOAc¢ = stunanerar,; EDC wim EDCI = 1-3tun-3-(3-
numertmnamuHonpori)kapoonuumun, HATU = 1-[Ouc(numernnamuno)merunes]-1H-1,2,3-
Tpuazono[4,5-b|nupununuii-3-okcua-rexkcagroppochar, HPLC = BbicokospdexruBnas

xunkocTHas xpomarorpadusi, PE = nerponeiinbiii 3¢gup; RT = Bpemst ynepxuBanust
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(marmpumep, Bpems ynepxusanus npu HPLC); TEA = tpustunamun; TFA =
tpudropykcycHas kucnora, THF = rerparunpodypan; u TsOH unn TosOH = n-
TOJTYOJICYJIB(OKUCIOTA. DTU COKPALIEHUS U ONPENENEHHs He IPeAHa3HAueHbI s
OTpaHMYEHUs APYTUX COKPALEHUN U ONPEAENECHUN B ONMUCAHUN.

Ipumep 2: Coenunenue 2 (3-((6-unaHoxuHoMH-4-11)aMUHO)-N-(4-(mupuanH-4-
HJIaMUHO )(peHn1)0eH3aMHK)
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[0356] Coeaunenue 2 nojy4anu criocoboM, H3BECTHBIM B JAHHON 00JIaCTU TEXHUKH,
W/WM criocoOOM, aHAJIOTUYHBIM OMHMCAHHBIM B 3TOM foKyMeHTe. Coequnenue 2 (3-((6 -
{UAHOXUHOJUH-4-11)aMiHO)-N-(4-(mupunun-4-unamuno ))penmn) 6enzamun ): CrsHaoN6O;
456,51 r/monb; 26 mr; skentoe TBepaoe Bemectro;, ESI-LCMS macca/3apsan=457 [M+H]";
LCMS RT = 1,594 muHn, 100% (214 um).

IIpumep 3: Coeaunenue 3 (3-((6-propxuHoun-4-ua)amuno)-N-(4-(nupuauH-4-
HJIaMUHO)(peHnT1)0eH3aMHN)
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[0357] CoenuHenue 3 moyyyanu Crioco0OM, H3BECTHBIM B JAHHOM 00JIaCTH TEXHUKH,
u/Wim crocoOOM, aHAJIOTUYHBIM OMMCAHHBIM B 3TOM AoKyMeHTe. Coequnenue 3 (3-((6-
¢dropxuHOIHH-4-11)aMIHO )-N-(4-(mupuanH-4-unamuno) penmn)oenzamun): Co7Hr0FNsO;
449,49 r/mon; 34 mr; 6enoe Teproe BemecTso, ESI-LCMS macca/3apsn=450 [M+H]";
LCMS RT = 1,614 mun, 99% (214 um).

IIpumep 4: Coenunenue 4 (4-((3-(6-(mnupuaun-4-unamuno)-1H-6enszo[d]umuaazon-2-
1) peHUIT)AMHHO ) XMHOJINH-6-KAPOOHUTPH.T)

7 z/ )}
=N

[0358] Coeaunenue 4 nojyvanu criocoboM, H3BECTHBIM B JTAaHHON 00J1aCTH TEXHHKH,
u/um crocoOoM, aHAJIOTUYHBIM ONMCAHHBIM B 3TOM AokyMeHTe. CoequHenue 4 (4-((3-(6-

(mupunuH-4-nnamuno)-1H-6en3o[ d]umunaszon-2-um)peHnn)aMiuHo )X THOIUH-0-KapOOHUTPUI
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): C2sH19N7; 453,51 r/momb; 22 mr; sxentoe TBepaoe semectso;, ESI-LCMS macca/3apsin=454
[M+H]"; LCMS RT = 1,634 mun, 100% (214 um).

IIpumep S: Coeaunenue S (3-((6-propxunoaun-4-ua)amuno)-N-(4-(nupuaun-4-
HaoKcH)peHun)0eH3amun)
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Scheme 2

5

[0359] Coeaunenue 5 nonyvanu criocobom, nokasanHbiM Ha Cxeme 2. Coennnenne S (3-
((6-¢propxuuONUH-4-11)aMuHO)-N-(4-(TupuanH-4-nIoKkcH )peHnT)0eH3aMua ) Oy daln, KakK
nokasaHo Ha Cxeme 2: C,7H9FN,O;; 450,47 r/monb; 13 mr;, 6enoe TBepnoe Bemectso, ESI-
LCMS macca/zapan=451 [M+H]"; LCMS RT = 0,99 mun, >95,00% (214 am).

IIpumep 6: Coenunenue 6 (3-((6-propxunonn-4-ua)amuno)-N-(4-((2-MmeTHINHMpPUAHH-
4- nn)oxcu)denuni)oenzamun)
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[0360] Coeaunenue 6 nojy4anu criocoboM, H3BECTHBIM B JAHHON 00JIaCTU TEXHUKH,
W/Wm criocoOoM, aHAJIOTUYHBIM OMICAHHBIM B 3TOM foKyMeHTe. Coequnenue 6 (3-((6-
¢dropxuHOIHH-4-111)aMIHO )-N-(4-((2-MeTunnupuauH-4-ui)okcu )penni) 6eHzamun):
C,5H,1FN,O;; 464,50 r/monb; 18 mr; OienHo-kenroe TBepaoe Bemectso; ESI-LCMS
macca/3apsan=456 [M+H]"; LCMS RT = 1,43 mun, >95,00% (214 am).
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IIpumep 7: Coenunenue 7 (4-((6-propxuHoaun-4-ua)amuno)-N-(3-
(Ppenoxcudpenunn)doenzamun)

[0361] Coeaunenue 7 mojy4anu criocoOOM, H3BECTHBIM B JAHHON 00J1aCTU TEXHUKH,
u/Wim crocoOOM, aHAJIOTUYHBIM OMHCAHHBIM B 3TOM 10KyMeHTe. Coenunenue 7 (4-((6-
dbropxuHOIHH- 4 -mi1)amMuHo)-N-(3-penokcudenrn) 6enzamun): C,sHyoFN3;0,; 449,49
/Mo, 13 mr; 6ernoe TBepaoe Bemectso; ESI-LCMS macca/zapsin=450 [M+H]"; LCMS RT
= 1,74 mun, >95,00% (214 um).

IIpumep 8: Coenunenue 8 (3-(mupuauH-4-unammuHo)-N-(4-(nupuaun-4-
HIaMuHO )(peHnT1)0eH3aMH)

e e b — ““Q*@JQ

[0362] Coeaunenue 8 nonyyanu criocobom, nokasanHbiM Ha Cxeme 2.Coennnenue 8 (3-
(upunuH-4-unamMuHo )-N-(4-(mupuanuH-4-uiaMuHO )peHMIT)OSH3aMU ) TIOJTyYalIH, KaK
nokasaHo Ha Cxeme 3: C3HoNsO; 381,44 r/monb; 12 mr; OeqHO-3KeNTOe TBEPAOe
Bemecto; ESI-LCMS macca/3apsin=382 [M+H]"; LCMS RT = 1,30 mun, >95,00% (214
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IIpumep 9: Coeaunenue 9 (N-(4-(nupuans-4-unamuHo)PpeHn)-3-(XHHOIHH-4-

WJIAMHHO)0eH3aMuA)
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Scheme 4

[0363] Coeaunenue 9 nony4anu ciocodom, nokaszanHeiM Ha Cxeme 4. Coeannenue 9
(N-(4-(mupunun-4-nnamMuHo))beHmn )-3 -(X HTHONMMH-4-UIaMUHO )OS H3aMU ) TTONTyYalTi, KaK
nokasaHo Ha Cxeme 4: C»7H,1NsO; 431,50 r/monb; 24 Mr; O1eHO-3KEeNTOe TBEPAOe
BemnectBo;, ESI-LCMS macca/zapsn=432 [M+H]"; LCMS RT = 1,46 mus, >95,00% (214

IIpumep 10: Coeannenne 10 (N-(4-(mupuaun-4-uaoxcu)Ppenit)-3-(XuHOIHH-4-

HJIAMHHO)0eH3aMu/)
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[0364] Coeaunenue 10 monydanu crmocodom, mokasanHbiM Ha Cxeme 5.Coenunenne 10
(N-(4-(mupunun-4-nnokcu ))peHnn)-3 -(X HHOIHH-4-UITaMIHO )O€H3aMU 1) TIOJTyYaiH, KaK
nokasaHo Ha Cxeme 5: Cy7Hy0N4O;; 432,48 r/Monb; 29 Mr; OiieqHO-KeNToe TBepaoe

Bemecto; ESI-LCMS macca/sapsan=433 [M+H]"; LCMS RT = 1,43 mun, >95,00% (214
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IIpumep 11: Coeannenne 11 (3-((2-meTunnupuanu-4-ua)aMmuao)-N-(4-(nupuaun-4-
HJIaMUHO)(peHnT1)0eH3aMHN)
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[0365] Coeaunenue 11 nonydanu criocodom, nmokazanHeiM Ha Cxeme 6. Coeannenue 11
(3-((2-merunmupunuH-4-1i)aMuHO )-N-(4-(mupuauH-4-unamMuno )peHmn)oeH3aMu)
noJiy4ajy, Kak nmokasaHo Ha Cxeme 6: 6: Cy4H, 1 NsO; 395,47 r/monb; 16 mr; OneqHo-xkentoe
tBepnoe Bemecto, ESI-LCMS macca/3apsan=396 [M+H]"; LCMS RT = 1,32 mun, >95,00%
(214 am).

IIpumep 12: Coeannenne 12 (3-((3-MmeTHAXHMHOIUH-4-11)aMHHO)-N-(4-(mupuauH-4-
HJIaMHHO) eHMT)0eH3aMux)
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[0366] Coeaunenue 12 nonydanu criocodom, mokazanubiM Ha Cxeme 7. Coenunenue 12
(3-((3-mernnxuHOMMH-4-11)aMIHO )-N-(4-(mrupuanH-4-n1aMUHO ) (peHIIT ) OEH3aMHI )
NPUTOTOBJIeH, Kak moka3ano Ha Cxeme 7: CysHy3Ns5O; 445,53 r/monb, 19 mr;, bnegHO-KenToe
tBepnoe Bemecto, ESI-LCMS macca/3apsan=446 [M+H]"; LCMS RT = 1,48 mun, >95,00%
(214 um).
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IIpumep 13: Coeannenne 13 (3-((2-MeTHAXHMHOIUH-4-11)aMHHO)-N-(4-(nupuanH-4-
HJIaMUHO)(peHnT1)0eH3aMHN)
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[0367] Coeaunenue 13 monydanu criocodom, nmokazanubiM Ha Cxeme 8. Coenunenue 13
(3-((2-mernnxuHOMMH-4-11)aMUHO )-N-(4-(mupuanH-4-TaMUHO ) (peHIIT ) OEH3aMH T )
noJsty4yas, kak mokazano Ha Cxeme 8: C,3Hy3N50; 445,53 r/momnb; 20 mr;, OnenHo->kenToe
tBepnoe Bemecto, ESI-LCMS macca/3apan=446 [M+H]"; LCMS RT = 1,46 mun, >95,00%
(214 aMm).

IIpumep 14: Coeannenne 14 (3-((8-meTnnxuHouH-4-n1)amuHo)-N-(4-(nupuanH-4-

HJIaMHHO)(peHnT1)0eH3aMH)
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[0368] Coeaunenue 14 nonydanu criocodom, mokasanubiM Ha Cxeme 9. Coenunenue 14
(3-((8-mermnxuHOMMH-4-111)aMIHO )-N-(4-(mrupuanH-4-n1aMuHO ) eHIIT ) OeH3aMHI )

noJty4yas, kak nmokazano Ha Cxeme 9: C,3Hy3N50; 445,53 r/momnb; 29 mr;, bnenHo->kentoe
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tBepnoe Bemecto, ESI-LCMS macca/3apsan=446 [M+H]"; LCMS RT = 1,54 mun, >95,00%
(214 am).

IIpumep 15: Coeannenne 15 (3-((7-meTnaxuHoIuH-4-n1)aMHuHO)-N-(4-(mupuauH-4-
HJIaMuHO) eHMT)0eH3aMux)
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[0369] Coeaunenue 15 nonydanu criocodom, nmokazanubiM Ha Cxeme 10. Coennnenne
15 (3-((7-metnnxuHOIMH-4-111)aMUHO)-N-(4-(THpuaAnH-4-11aMuHO )peHnT)oeH3aMu )
nosty4yas, kak nmokasano Ha Cxeme 10: CysH3NsO; 445,53 r/monb; 24 Mmr; OnenHO-KenToe
tBepnoe Bemecto, ESI-LCMS macca/3apsan=446 [M+H]"; LCMS RT = 1,48 mun, >95,00%
(214 um).

IIpumep 16: Coeannenne 16 (3-((S-meTnaxunoauH-4-na1)amuHo)-N-(4-(nupuann-4-
WIaMHHO) eHHT)0eH3aMH)
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[0370] Coeaunenue 16 nonydanu criocodom, mokazanubiM Ha Cxeme 11.Coennnenue

16 (3-((5-meTnnxuHOIMH-4-111)aMUHO)-N-(4-(TMpuaAnH-4-1naMuHO )peHnT)oeH3aMun)

nosty4yas, kak mokasaHo Ha Cxeme 11: CysHy3NsO; 445,53 r/monb; 17 mr; OnenHo-xenroe
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tBepnoe Bemecto, ESI-LCMS macca/3apsan=446 [M+H]"; LCMS RT = 1,49 mun, >95,00%
(214 am).

IIpumep 17: Coeannenne 17 (4-((3-(S-(mnupuaun-4-naamuno)-3H-umuaaso[4,5-
b]nupuann-2-ni1)PpeHns1)aMuH0)XHHOJIHH-6-KapOOHUTPHIT)
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[0371] Coeaunenue 17 nonydanu crocoOom, nokazanubiM Ha Cxeme 12.CoenuneHue
17 (4-((3-(5-(mupunun-4-unamuno)-3H-umunazol4,5-b | nupuaun-2-
v1)(DEHUIT )AMUHO )X UHOJTUH-0-KapOOHUTPUIT) ONTy4asiu, Kak mokasaHo Ha Cxeme 12;
C,7H,3Ng; 454,50 r/monb; 13 wr; skentoe TBepnoe BemecTBo;, ESI-LCMS macca/zapsin=455
[M+H]"; RT = 1,44 mMun, >95,00% (214 uMm).

IIpumep 18: Coeannenne 18 (3-((S-meTnaxuHoIUH-4-n1)aMmuH0)-N-(4-(nupuauH-4-
WJIaMUHO)(peHnT1)0eH3aMHN)

18
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[0372] Oran a: K nepememuBaemoii cmecu coequnenus 18-1 (20 r, 0,1 mons) B 1,4-
nuokcane (500 mur) nodasnsum nupuanH-4-amuH (coenunenue 18-2) (9,4 r, 0,1 monb),
Cs,COs (651, 0,2 monb), Pdy(dba) 3 (457 mr, 0,5 mmonb) u Xantphos (457 mr, 0,8 MmMoub) B
armocgepe azora. ITonyuennyro cmech nepemernusany npu 100 °C B Teuenue 2 yacos. 3aTem
peakuuro racuiu Bonoi (500 mun) u skcTparuposainu ¢ nomousio EA (3500 mi).
OO6pennHeHHyI0 oprannyeckyro ¢asy cymmnn Haa Na, SOy, punbrpoBanu u
KoHUeHTpupoBaimu. Ocratok ountnanu Gasu-xpomarorpadueii Ha cunukarene (0-50% EA B
PE) ¢ nonyuenuem coenunenus 18-3 (19,8 r, 93%) B BUIE TBEPAOTO BELIECTBA )KEITOTO

LIBETA.

[0373] Oran b: K cmecu coequnenus 18-3 (19,8 r, 93 mmons) B MeOH (1000 mur)

nobasstn Pd/C (986 mr, 0,93 MMOIb) U CMECh MePEeMELIHBATN_IPH KOMHATHOMN

TeMIiepatrype B TeueHue 4 yacoB B arMocepe H,. O0bennHeHHYO OpraHndeckyro dasy

(bunpTpOBANH YEepe3 TUATOMHT C TIOJIyUYEeHUEM coequHeHns 18-4 B BUIe TBEPAOro BELIECTBA

xenroro 1eera (16,9 r, 98,5%).

[0374] Oran ¢: K cmecu coennnaenus 18-4 (16,9 r, 92 mmonb) B DMF (250 mi)
nobasysun 3-((Tper-OyToKcHKapOOHMIT)aMIHHO )OSH30UHYIO KUCITOTY (coenuHeHue 18-5)
(21,8 1, 92 mmounw), EDCI (9,1 mr, 0,01 mmons) u DMAP (22,4 1, 184 MMoJIB), U1 CMeCh
nepeMelIBaiy Py KOMHATHOM TeMrepaType B TeueHue 16 yacoB. 3aTeM peakLMo racuiu
Bonoit (1000 mur) u sxkcTparuposanu ¢ nomoinbsio EA (3xX600 mi). O6bennHeHHYO

opranmyeckyro ¢asy cyurun Hax Na,SO,, uibTpoBanu u koHUueHTpuposaiu. OcTaTok
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ounmmanu g m-xpomarorpadueii Ha cuukarese (0-50% EA B PE) ¢ nonydenuem

coenuuenus 18-6 (30,2 r, 81,2%) B Bune 0enoro TBEpIOro BEIIECTBA.

[0375] Oran d: Cmech coennnaenus 18-6 (30,2 r, 74 MMOJIb) B THIPOXJIOPHIE TUOKCAHA
(1000 mu, 4 Mois) mepeMeInnBajIy IPU KOMHATHON TEMIIEpaType B TEUEHUE 4 4acoB.
OObenMHEHHYIO OPTaHUUECKYH0 (Da3y KOHLIEHTPUPOBAHU C MOJyuYeHHeM coeqruHeHus 18-7 B

Buze Oesioro TBepaoro BemecTsa (20,2 r, 90%).

[0376] Oran e: K cmecu coenunenust 18-7 (50 mr, 0,16 mmoss) B DMSO (2 M)
noGaBsin 4-xJ10p-3-MeTWIXKUHOIMH (coenuHenne 18-8) (29 mr, 0,16 MMOJIB), U KAt
consiHoit kucnotel. Cmech nepememnmsany npu 100°C B Teyenne 1 yaca. HeounmeHHbrii
ocrarok ountnanu npenapatusHoii HPLC ¢ monyuenuem coenunenus 18 (3-((5-
METHIXUHOJINH-4-11)aMIHO )-N-(4-(mupuana-4-nnaMuHo ) eHn)0eH3amMmun) B Buae OeaHo-
xenroro Teepaoro Bemectna (11 mr, 15,0% ): CysHy3N50; 445,53 r/monb; ESI-LCMS
macca/3apan=446 [M+H]"; RT = 1,49 mun, >95,00% (214 um).

Ipumep 19: Coeannenne 19 (4-(2-amuHonupuanH-4-njaaMmuHo)-N-(3-(nupuans-4-
HJIaMUHO)(peHnT1)0eH3aMHN)
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Scheme 14

[0377] Oran a: K nepememnBaemotii cmecu 1-6pom-3-HurpoOen3ona (coenuaenue 19-1)
(201, 0,1 monp) B 1,4-nuokcane (500 mi) nobasnsann nupuanuH-4-aMuH (coenuaenue 18-2)
(9,41, 0,1 moinp), Cs,CO; (65 1, 0,2 moub), Pd; (dba) 3 (457 mr, 0,5 mmoub) u Xantphos (457
mr, 0,8 Mmouib) B atmocdepe azora. [lonyuennyro cMech nepemenusany pu 100 °C Teuenue
2 gacos. 3aTeM peakuuro racui Bonoi (500 mur) u axctparuposanu ¢ nomombsio EA (3x500
mi1). OObenuHeHHYIO OpraHuydeckyro ¢asy cyurmmm Haa NaySOs, GunbTpoBaiu u
KoHIeHTpupoBau. OcraTok ountnanu Gasu-xpomarorpadueri Ha cunukarene (0-50% EA B

PE) ¢ nonyuenuem coenunenus 19-2 (20 r, 93%) B BHIE TBEPAOTO BELIECTBA JKEITOTO LIBETA.

[0378] Oran b: K cmecu coenunenus 19-2 (20 r, 93 mmons) B MeOH (1000 mu)
nobasstn Pd/C (986 mr, 0,93 MMOIb) U CMeCh MTEPEMEIIMBAIN P KOMHATHOM
TeMIieparype B TedeHue 4 yacos B armocdepe H,. O0bpenuHeHHy0 opraHudeckyro dasy
¢$unpTpOBANH YEepe3 TUATOMHT C TIOJTyUYEeHUEM coequHeHns 19-3 B BUIe TBEPAOro BELIECTBA

xenroro neera (17,0 r, 98,7%).

[0379] Oran ¢: K cmecu coenunenus 19-3 (17,0 r, 92 mmonb) B DMF (250 mur)
nobasysutn 4-((Tper-OyTokcrKapOOHIIT)aMIHO )OSH30MHYI0 KUCIIOTY (coenuHenne 19-4)
(21,8 1), 92 mmonb), EDCI (9,1 mr, 0,01 mmoinb) u DMAP (22,4 1, 184 Mmoinb), U cMeCh

nepeMelIBaiy Py KOMHATHOM TeMIepaType B TeueHue 16 yacoB. 3aTeM peakLo racuiu
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Bonoit (1000 mur) m skcTparuposanu ¢ nomoinbsio EA (3xX600 mi). O6bennHeHHYO
opranmyeckyro ¢asy cyurn Hax Na, SOy, GuibTpoBanu u kKoHUueHTpuposaiu. OcTaTok
ounmam ¢gu-xpomarorpadueit Ha cunukaresne (0-50% EA B PE) ¢ nonyuennem

coenuHenus 19-5 (30 r, 81%) B Bune 6enoro TBEPAOro BEIECTBA.

[0380] Oran d: Cmech coequnenus 19-5 (30 r, 74 MMOJTb) B THIPOXJIOPHIE TUOKCAHA
(1000 mu1, 4 M) nepemMemuBaiy Mpyu KOMHATHON TeMITepaType B TeYeHHE 4 4acoB.
OObeqMHEHHYIO OpraHYeCcKyrO (ha3y KOHIIEHTPUPOBAJH C MOJyYeHHeM coequHeHus 19-6 B

Buze Oesoro TBepnoro Bemectsa (20,2 r, 90%).

[0381] Oran e: K cmecu coenunaenus 19-6 (50 mr, 0,164 mmons) B 1,4-nuokcane (2 M)
nobasisin TpeT-OyTrin(4-OpommupunuH-2-mn)kapdamat (coenunenue 19-7) (45 mr, 0,164
mmodib), Pdy(dba) 3 (9,1 mr, 0,01 mmons), Xantphos (6 mr, 0,01 mmois) u Cs,CO; (102 wmr,
0,32 mmostb), u cMech nepememubaiu npu 100 °C B Teuenue 12 acos B armocdepe N, .
CMmech KOHLIEHTPUPOBAJIH C MOJTy4YeHHeM coeuHeHus 19-8, koTopoe ucnonap3oBanu

HETIOCPEACTBEHHO Ha CIIEAYIOLIEM dTare 0e3 JOMOIHUTEIbHONH OYUCTKH.

[0382] Oran f: PactBop coenunenus 19-8 8 TFA (3 mu1) nepeMerunBaiy mpu KOMHATHON
Temneparype B TedeHne | qyaca. CMech KOHIIEHTPUPOBAIH U HEOUUIIIEHHbIH OCTATOK
ounmmanu npenapatusHoit HPLC ¢ nonyuennem coenunenus 19 (4-(2-amuHonupuans-4-
miaMuHO )-N-(3-(mupuann-4- nuaamMuHo)peHm)oer3ammia ) B Buae 6eoro TBepaoro
BerectBa (12 mr, 18,5 % ): Cy3H0N6O; 396,44 r/monb; ESI-LCMS wmacca/zapsin=397
[M+H]"; RT = 1,44 mun, >95,00% (214 uwm).

Ipumep 20: Coennnenne 20 (4-(2-aMuHO-6-MeTHIIMUPHANH-4-HIaAMUHO)-N-(3-
(mupuanH-4-naamuHo)peHunn)oeHzamun)
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Scheme 15
[0383] Coenunenne 19-6 nmonyyanu cnocoOOM, aHAJIOTHYHBIM TPOLIEAYPE, ONTMCAHHOH B

npumepe 19.

[0384] Oran a: K cmecu coequnenus 19-6 (50 mr, 0,164 mmons) B 1,4-nrokcane (2 mon)
nobasisin TpeT-OyTuin(4-0OpommupunuH-2-mn)kapdamar (coenunenue 20- 1) (45 mr, 0,164
mmodb), Pdy(dba) 3 (9,1 mr, 0,01 mmons), Xantphos (6 mr, 0,01 mmone) u Cs,CO; (102 wmr,
0,32 mmoJib), u cMech nepemernubaiu npu 100 °C B Teuenue 12 yacos B armochepe Ny.
CMech KOHLIEHTPUPOBAJIH C NOJTy4YeHHUeM coequHenus 20-2, KoTOpoe UCIOIb30BaIN

HEMOCPECACTBCHHO HA CJICAYIOLICM STalle oe3 JIOTIOJTHUTEJIbHOM OYHCTKH.

[0385] Oran b: PactBop coenunenus 20-2 8 TFA (3 mu1) nepemernnBany npyu KOMHATHOM
Temrepatype B TedeHue | yaca. CMech KOHLIEHTPUPOBAIIY, 1 HEOUHIEHHBIH OCTATOK
ouniamm ¢ nomoubto npenaparusHoit HPLC ¢ nony4yennem coenunenust 20 (4-(2-aMuHO-6-
METHJITHPUANH-4-11aMIHO )-N-(3-(nupuanH-4-unamuHo )pennn)oeH3aMu) B Buae 6emoro
tBepaoro Bemectsa (12 mr, 18,5%): C34H2;N6O; 410,47 r/monb; ESI-LCMS
macca/3apan=411[M+H]"; RT = 1,47 mun, >95,00% (214 Hm).

IIpumep 21: Coeannenne 21 (4-(2-aMuHO-3-MeTHINHPUANH-4-HIaMHUHO)-N-(3-
(nupuanH-4-naamuHo)peHun)oeHzamun)
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Scheme 16
[0386] Coenunenne 19-6 nmonyydanu ciocoOOM, aHAJIOTHYHBIM MPOLIEAYPE, ONMCAHHOM B

npumepe 19.

[0387] Oran a: K cmecu coenunaenust 19-6 (50 mr, 0,164 mmonb) B 1,4-nuokcane (2 mi)
nobasysutn coenunenue 21-1 (45 mr, 0,164 mmous), Pdy(dba) 3 (9,1 mr, 0,01 Mmob),
Xantphos (6 mr, 0,01 mmonp) 1 Cs,COj3 (102 mr, 0,32 MMOJIB), U CMeCh NTEPEMEIINBAIN TTPU
100 °C B Teuenue 12 yacos B armochepe Ny. CMeCh KOHIEHTPUPOBAJIH C TIONyYEHUEM
coenuHeHus 20-2, KOTOPOE MCIOIB30BAIA HEMOCPEICTBEHHO Ha CIIEAYIOIeM dTare 0e3

JOMOJIHUTEIbHON OYUCTKH.

[0388] Oran b: PactBop coenunenus 21-2 8 TFA (3 mut) nepemenyBaiyu npyu KOMHATHON
Temrepatype B TedeHue | yaca. CMech KOHLIEHTPUPOBAIIY, 1 HEOUHILEHHBIH OCTATOK
ouniam ¢ nomoubto npenaparusHoit HPLC ¢ nony4yennem coenunenus 21 (4-(2-amuno-3-
METHJITHPUANH-4-11aMIHO )-N-(3-(mupuanH-4-unamuHo )peHnn)oeH3aMu) B Buae 6emoro
tBepaoro Bemectsa (12 mr, 18,5%): C24H2N6O; 410,47 r/monb; ESI-LCMS
macca/3apsan=411 [M+H]"; BY = 1,42 mun, >95,00% (214 um).

Ipumep 22: Coeannenne 22 (4-((2-(4-(mupuaun-4-unamuHo)dennn)-1H-
oenszo[d]umuaazon- S-uj1)aMHHO)XHHOJIHH-6-KapOOHUTPHIT)
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Scheme 17

[0389] Coeaunenue 22 noyydau crmocoooMm, nmokasanueiM Ha Cxeme 17.CoennHeHue
22 (4-((2-(4-(mupunns-4-unamuno)pernn)- | H-6enso| d Jummunazon-5-mi)aMuHO )XUHOTHH-6-
KapOOHUTPUIT) MOJTyHYasH, Kak moka3aHo Ha Cxeme 32: C,gH 9N7; 453,51 r/monb; 11 wr;
OnenHo-xkenToe TBepnoe Bemectso;, ESI-LCMS macca/zapsn=454 [M+H]"; LCMS RT = 1,35
MuH, >95,00% (214 aM).

IIpumep 23. buoJsiornyecKkue aHAJIH3bI
Anamn3 uaayuuposanus Foxp3

[0390] OtcopTupoBaHHbIe WK O0OTralleHHbIe (MArHUTHAS cenaparysi MUiIbTeHN)
o6pranble T-knetkun CD4 (Tconvs -CD4+/CD25) ot menueii C57/Bl6 ucnonb3oBanu nis
unayuuposanus i Tperos. Ucnonb3oBanu 10 mxr/mi anturena k CD3, ¢cBsizaHHOTO ¢
riaHmeToM (50 MKJT Ha JTyHKY AJis1 96-TyHOUHOTO TUTaHIIeTa), 2,5 MKI/MJI PACTBOPUMOTO
anturena k CD28, 100 ME/mi IL2 u 5 ur/mn TGF- B oTCyTCTBHE WM NTPH HATUYHH
Pa3IMYHBIX KOHLEHTpaui mpenapata (00praHO THTpoBaHUE OT 0,01 MKM 1o 10 MxM). B
Ka4eCTBE OTPULATEIBHOIO KOHTPOJIS Il MHIYLIMPOBAHUS UCTIONB30Bau 00pa3is! 6e3 TGF-
B.

[0391] Uepes 3 nHs KyJbTHBHPOBaHUs B pucyTcTBUU crumyisitun, TGF-B u
JIEKApCTBEHHOT'O CPEICTBA, KJIETKH OKPALIHBAIN (PUKCUPYEMBIM KPACUTENIEM
xuBbIX/MepTBbIX KJeTOK (Life Technologies, NY) st cenekunu v HCKIFOUEHUS
Tokcnueckux 103.Habop meimmnbix Oydepos Foxp3 ucnonbzoBanu mis pukcanuu u
nepMeaduIn3alny KIETOK B COOTBETCTBUU C MHCTPYKIMAMHU npousBoguresst (BD

Bioscience, Can-Xoce, Kanugopnust). Aurureno k CD4 u antureno k Foxp3 ucnonszoBanu



200

AJIs1 OKpalInBaHUA KIIETOK. Ilocne OKpallUBaHUS KIICTKH co61/1pam/1 C MOMOLIbIO MPOTOYHOI'O

LIUTOMETPA.

Anamm3 Jurkat-FoxP3 no reny-penoprepy (cornacao BPS Bioscience, Ne o karasnory

60628)

[0392] IIpouecc KyJbTHBHPOBAHHUS KJIETOK: [10rOTOBUTH KOHUYECKYIO MPOOUPKY Ha
50 M 1 konOy st KysabTHBHpPOBaHus T-25 ¢ 5 Mu1 mpenBapuTenbHO HarpeTo cpenbl Thaw
Medium 2 (6e3 G418). BricTpo pa3mMopo3uTh KJIeTKH Ha BoAsiHOM Oane mipu 37°C npu
MIOCTOSTHHOM U MeJIJIEHHOM IepeMennBaHuu. HemenneHHo nepeHecTy Bce ColepKUMoe B
KOHHYECKyI0 mpobupky co cpenoii Thaw Medium 2 (6e3 G418) u ueHTpudyrupoBath KIETKH
npu 200 g B Teuenue 3 MuHYT. [IOBTOPHO CycrieHaAUPOBATh KJIETKU B 6 MJI IPEBAPUTEIBHO
Harpetoii cpernsl Thaw Medium 2 (6e3 G418) u mepeHecTH BCe CONEPIKUMOE B KOJIOY JIJisi
KyneTHBHpOBaHus 125, cogepxkamyro cpeny Thaw Medium 2 (6e3 G418). MukyOupoBath
KJIETKU BO BiaxkHOM uHKyOaTope npu 37°C ¢ 5% CO2. Uepes cOpok BOCEMb HaCOB MOCIIE
UHKyOannu HeHTpU(yrupoBaTh KJIeTKU npu 250 g B Te€YeHUE S MUHYT U IOBTOPHO
cycneHnupoBathb B cBexxeli cpene Thaw Medium 2 (6e3 G418). [IpogomkaTs crienuTs 3a
POCTOM B Te4eHUE 2-3 THEH U MEHSTb Cpeay MU yAAJIEeHHUsI OTMEpPLINX OCTaTkoB. [lepeiitu
Ha pocToBYIO cpeny 2B (comepxkamyro G418) mocie TOro, Kak Ha4aIu MOSIBJIATHCS
MHO>KECTBEHHbBIEC KOJIOHUH KJIETOK (B BUAE CKOIUICHHI) (UTO yKa3bIBAET HA 3[0POBOE

JeJIeHHE KJIETOK).
Mocae nporokosa anamuza: (CD3/CD28)

[0393] 1. B Genom Hempo3payHOM 384-TyHOYHOM TUIAHIIETE KYJIbTUBHUPOBAIH
penoprepHbie kietku Jurkat-FoxP3-mouudepassl B konudectse ~2,5%103 knerox/nyHky (10
MKJI Ha JIYHKY) B cpene st aHanu3sa (cpena RPMI 1640 (Thermo Fisher, Ne mo karanory
A1049101) ¢ nobasnenuem 1% NeHUIMILTNHA/CTPEITOMULIMHA) B OTCYTCTBUE U B
npucytctBud (cootHomenue: 1:5) T-akTuBaropa uenosexka CD3/CD28 Dynabead (Thermo

Fisher, Ne mo karanory 11161D)

[0394] 2. IlpurotoBUTH CepUIHBbIE pa3BEACHUs MpenapaTros B quanasone 1-60 000 ’M
u 100aBuTh 10 MKJ npenapaTos, 4To naet auamnazoH 1-30 000 HM, u akkypaTHO
nepemMenarb. B HeKOTOPBIX 3KCHEPUMEHTax auana3oH coctasisget ot 10 o 20 000 HM.
Knerku kynbTUBUPOBAIM B IPUCYTCTBUU U B OTCYTCTBHE JIEKAPCTB B T€UEHHE 12 4acoB mpu

37°C ¢ 5% CO,.
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[0395] 3. Jobasuts cucremy ananuza soundepassl ONE-Step™ (BPS Bioscience, Ne
1o kataynory 60690) B KaXyI0 JYHKY B COOTBETCTBUU C ITPOTOKOJIOM. [lo0aBUTh paBHBIHA
o0BpeM paboyero pacTsopa AJisi aHau3a Jrouudepasbl (KOMIIOHEHT A + KOMIIOHEHT B) B
KyJbTYpajbHYIO cpeny B Kaxaoi jgyHke. Hanpumep, nis 384-nynounoro nianmera ¢ 20 Mk
KYJIBTypasbHOH cpensl TpeOyercs 20 Mk pabodero pacTBopa Julsl aHaju3a Jronudepass! Ha

JYHKY.

[0396] 4. AKKypaTHO BCTPSIXMBATh IIJIAHUIETHI B TeUeHUE 15 MUHYT NpU KOMHATHON

TeMrieparype. MI3Meputh cBeueHne CBETITYKOB C TOMOIIBIO JFOMUHOMETPA.
Ananns cnenuguunoctu usopopmsl Phospho-Akt

[0397] BriceBate CD4+/CD45RA+/CD25-untakTHbie T-KJI€TKH YeIOBEKA B YCIOBUSIX
uHnyuupoanus (IL-2/aatu-CD3/antn-CD28 + TGFP) B oTcyTCTBHE MM B TPUCYTCTBUH
COeANHEHU B TeueHue 72 yacos. st onpeneneHust crierupuIHOCTH COeNUHEHNHN ISt
kaxxnoi uzodopmer pocho-AKT ucnonb3osars Habops! kietounbix HTRF nist pocdho-AKT
(romepa no karazory Cisbio 63ADKO78PEG (pAKT1), 63ADKOSOPEG (p-AKT2) u
63ADKO082PEG (pAKT3)) B coorBeTcTBHH cO cnenupuxannsamu npoussoauress. [locie
yIaJeHusl CyNepHaTaHTa B TEYEHNE HETTPOAOIKUTEIbHOIO BPEMEHH KIIETKH JIN3UPOBAIIH,
U3MEPSUTH U HOPMAaJIM30BaJIM KOHIIEHTpaLnio odmero Oemnka 1t Bcex 00pas3ios. Kierounsre
JU3aThl NepeHoCcHM B 384-myHOUHbIE MJIaHLIEeThl U 00aBysaan cmech anTuTeno Eu Cryptate
+ antureno d2. Dtot npouecc ObUT OAMHAKOBBIM ISl K&KA0H N30(hopMBI, HO
HCTIONIB30BAJIMCH COOTBETCTBYIOIUE H30()OPMHBIE AHTHTENA U3 KAXKOTO COOTBETCTBYIOLIETO
Habopa.lloNoKUTEeNbHBIN U OTPULIATEIbHBIN KOHTPOJIb (ITOCTaBJIsIeMbIe ¢ HAOOPOM) ObLTH
BKJIFOUEHBI B KQX/IbIi SKcriepuMeHT. [LnaHmersl nHKyOupoBaiu B TeueHne Houu. Coop
JAHHBIX BBIMOJHSUIM Ha punepe Varioskan Lux ¢ uCnonb30BaHHEM HACTPOEK MPOTOKOIIA
dayopecueniuu TRF. JlaHHbIe ObLTH MPEACTABIEHBI B BUJE MPOLEHTHOTO H3MEHEHHUS 110
CpaBHEHHUIO ¢ KOHTposieM, oopadoranasiMu DMSO. Kaxknoe TecToBOE yCIOBHE MPOBOIMIU

JBaXKIbI, U aHAJIN3 BBITIOJIHSUIM HE MEHEe ABYX Pas.
Anamus IL-10 ELISA

[0398] IMpuponnsie knerku Tper CD4+/CD25+ yenoBeka BbICEBAN B CTUMYJIHPYFOIIIX
yenoBusx (IL-2/antu-CD3/anT-CD28) B oTCyTCTBHE MM B IPUCYTCTBUU COEIUHEHHH.
Uepes 24 u 48 4acoB nocjie MHKyOAUK CyTiepHATAHTBI COOUPAITH M ONPEIeIsLIN
koHueHTpauun [L-10 ¢ ucnonpzoBarnnem Hadopa ELISA nis IL-10 yenoBeka B COOTBETCTBUU

co cneundukanusmu npoussonutens (Invitrogen BMS215-2). B Teuenue
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HETPOJOJDKUTENIHOTO BPEMEHH CYyTIePHATAHThI TOOABISUIN B IIPEABAPUTEIBHO MTOKPBITHIE 96-
ayHouHble raHmers it ELISA u naKkyOupoBanu ¢ nocienyromnm 100aBIeHneM
IETEKTUPYIOIIUX aHTUTEN, KOHBIOTUPOBAHHBIX ¢ OnoTHHOM, U cTpentasuanHa-HRP. ITocre
MHKyOauuu 1o0aBIsuy CyOCTpaT U PEaKIUI0 OCTAHABINBAIN HOOABICHUEM KHCIIOTBL
INTornomenne n3mepsian npu 450 HM ¢ TOMOIIBIO CYUTBHIBAOIIETO yCTpolicTBa Varioskan
Lux. U3BectHble koHUeHTpauuu [L-10 (npenoctaBieHHbIe B HAOOPE) UCTIONb30BAIH IJIs
NOCTPOCHUSI KaTMOPOBOYHBIX KPUBBIX U pacuera KoHueHTparuu IL-10 B cynepHaTtaHTax.
JlaHHbIe ObUTH TIPEICTABIICHBI B BUAE MPOLEHTHOTO U3MEHEHHS 110 CPABHEHHIO C
HeoOpabOTaHHBIMU KOHTPOJIBHBIMH CTUMYJIMPOBAHHBIMH KyleTKaMu. Kaxxioe TectoBoe

yCJIOBHE MPOBOAMIIHA TPHKIbI, U AaHAJIU3 BBITIOJIHSIN HE MEHEE JIBYX pas.
Anaaus FoxP3 ELISA

[0399] CD4+/CD45RA+/CD25-untaktHble T-KJI€TKH YeIOBEKa BBICEBANIU B YCIOBHSIX
uHnyuupoanus (IL-2/antu-CD3/antn-CD28 + TGFf) B oTCyTCTBHE MM B IPUCYTCTBUH
coennHEeHu B TeueHue 72 dacos. [lociae nHKyOany KIETKH JTM3UPOBAIN U U3MEPSUTH OEJIOK
FoxP3 B nuszarax ¢ ucnons3oanuem Habopa ELISA Human FoxP3 B coorsercTBHU CO
cneundukarusmu npoussonutens (LSBio, LS-F5047). B reuenne HENpOAOILKUTENBHOTO
BpPEMEHH OOABIIAIIN JIN3AThI B IPEIBAPUTENIBHO MOKPHIThIE 96-TyHOUHbIE IUIAHLIETHI IS
ELISA u unkyOupoBaiu ¢ oCHeAyOMIM J00aBIEHUEM aHTUTE JIJIs TeTEKLINH,
KOHBIOTUPOBAHHBIX ¢ OMOTHHOM, 1 cTpenTaBuauna-HRP. ITocne nakyOarmu nodassim
cyOCTpaT U peakiMio OCTAHABINBAIN 100aBIeHHEeM KICIOThI. [lornomenne namepsm npu
450 HM C MOMOIIBIO CYMUTHIBAIOLIETO ycTporicTBa Varioskan Lux. M3BecTHbIE KOHIIEHTpALIUN
FoxP3 (nmpenocraBieHHbie B HAOOPE) UCTIOIB30BAJIH JJIsl TOCTPOSHHS KaTMOPOBOYHBIX
KPUBBIX U pacueTa koHUeHTpauuu FoxP3 B muzarax. JlaHHbie ObUTH MpEICTaBIICHBI B BU/IE
IIPOLIEHTHOT'O U3MEHEHUS 110 CPABHEHMIO C KJIETKaMHU, MHIYLIMPOBAaHHBIMU B OTCYTCTBHE
coenunennil. Kaxxnoe TecToBoe yCioBHe NPOBOAWIN JBAXKbI, U AHAJIN3 BBINOIHIN HE

MeHee JIByX pas3.
Anann3 uHayuuposanus iTperos

[0400] Otcoptuposannble T-kinerku CD4 yenoBeka UCIOIb30BAIM IJIsI UHAYLIUPOBAHUS
iTperos. Mcnonp3oBanu mapuku 1uis1 aktuBauuu T-kinerok yenoseka (Gibco Dynabeads
CD3/CD28), 100 ME/ma IL2 u 5 ur/mn TGF-B B oTcyTCcTBHE MITH B IPUCYTCTBUN PA3JTMUHBIX
KOHLIEHTPALIUI JIEKAPCTBEHHOTO CPeNCTBA. B KadecTBe OTPULIIATENILHOTO KOHTPOJIS IS

MHyLUPOBaHUs HCIoNb30Banu oopasiel 6e3 TGF-P. Uepes 3 nHs KyIbTUBUPOBAHUS B
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npucytctBun ctumyssinud TGF-P u nekapcTBeHHBIM CpEnCTBOM, KIETKH OKPALIHBAIIH
dukcupyembIM kpacuresneM kuBbix/MepTBbIX KieTok (Life Technologies) mist cenekunu u
UCKJTFOUEHHS] TOKCUYECKHUX 103, PUKCHPOBAJIH U IEpMeadMIN3UPOBAIH € HCIIOJIB30BAaHHEM
Habopa O6ydepos Foxp3 B coorBercTBHu ¢ cienndukanuy npoussoaurens (BD Bioscience)
1 okpamuBany anturesioM K Foxp3. ITocie okpammBaHus KJIETKH COOMPAH C TIOMOIIBIO
POTOYHOro uuToMeTpa. Kaskaoe TecToBoe yciioBre MPOBOIMIN ABAXKABI, U aHATIN3

BBITIOJTHSJIU HE MEHEE ABYX pas.

[0401] JlanHble, npencraBieHHbie Ha Gur. 1, ObUTH NOMyYeHbI, TI0 MEHbBIIEH Mepe
YaCTUYHO, C HCIIOJIb30BAaHMEM 3TOT0 MPOTOKOJa aHanmu3a. Ha ¢ur. 1 mokasaHa oneHka
unnyuuposanus 1 Tperos (FoxP3) u3 T-knerok CD4 yenoBeka, 0OpabOTaHHBIX COCAMHEHUEM

22 B mpucyrcreun anTu-CD3/anTn-CD28/IL-2/TGF .

[0402] AKTHBHOCTh MHTHOMPOBaHUS U akTHBAMK AKt3 BRIOPAHHBIX COSTUHEHU,

OIHCAHHBIX B 3TOM JOKYMEHTE, IOKa3aHa COOTBETCTBEHHO B Tabmuuax 1 u 2.

Tabanua 1. AkTuBHOCTL HHTHOUpOoBaHust AKt3 BLIOpAHHOIO cOeANHEHUSI.

CoeauHeHue Crpykrypa 1Cso
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Tabauua 2. AKTUBHOCTB akTHUBaluM AKt3 BEIOpAHHOIO COeIMHEeHHUSI.

CoennHeHHe CrovKTIvDa ECso
N PYKTYp M)

H
HN/©\,(N AN
2 ON | <5
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OOPMYVYIJIA U3OBPETEHUA
1. CoenuHeHue, NpenCTaBIEHHOE CDopMynoﬁ Ia, Ib, wnu Ic,
Y2
Y// “Ys LN
25 Y Zs
Y Z3 O O Q Y4/ 5\T | AN 23
1\
5 6 & LA
I Z, I
Formula Ia Rs : Formula Ib R4 | W Formula Ic R4 :
WK ero papMareBTHYECKH MTpUeMIieMasi COJlb,
MPUYEM:
x BN
X7 5\ N )|(4 )l(lg )|(4 | N X4
I (Rp)—+ |
® B o I N e
MPEICTaBIISIET COOOM 1T A2 2w 2

KaXKIbI 3J1IeMeHT X, Xy, X3, Xu, Xs, X6, X7, Xg 1 X9 HE3aBUCUMO MPEICTABISET
coboit CR; mmu N;

R, BeIOpan u3 rpymmsl, cocroseit u3 H, D, ranorena, (C,-Ce)ankmna, (C,-
Ce)ranmorenankuna, (C,-Ce)ankenmna, (C,-Cq)ranorenankenmna, (C,-Ce)ankunmna, (C,-
Ce)ranorenankunamina, (Cs-C;)auknoankuna, (Cs-Co)onnmknoankmna, (Cs-
C7)rerepounkinoankuia, ragorennposanHoro (Cs;-Cy)rerepounknoankuna, (Cy-
Cio)rerepobunmkinoankuna, (C4-Cip)rerepocnupoankiia, apuia, rerepoapuia, —OR,, —SR,,
—N(Ry)2, —COR,, —CO,R,, CON(Ry),, —CN, —-NC, NO;, N3, —SO,R,, —SO;N(Ry),,

W e Ry
R,N=S=0 R,N=S=0 N=8=0 « ™
R NR T
—N(R,)SO2R,, a (Ra) , Ra | MRk 1 4YaCTHYHO HACBILIEHHOTO

OMLIMKJINYECKOrO reTepoapuia, OMUHOHABHO 3aMeleHHOro onHuM miu oonee (C-
Ce)ankunamu, rajgorearpoBaHoro (C;-Ce)amkuna, —SO,R,, i —SO,N(Ry);;

npudeM Kaxapiid u3 (Cs-Cr)uuknoankuna, (Cy-Cio)onumknoankuna, (Cs-
Cy)rerepounkmnoankuna, (C4-Cio)rerepodunmknoankuna, (C4-Cio)reTepocnupoankuia, apuia
u rerepoapuia R, onunonansro 3amemen onaum wiu donee (C,-Cq)ankunamu,
ranoreHupoBaHHbIMU(C -Ce)ankmnamu, rajgoreHamu, —OR,, —CN mwm —N(R,);;

n - nenoe 4ucio ot 0 g0 4, eciau NO3BOJISIET BAJICHTHOCTD;

Q npencrasisier coboit C(R,),, O, NR,, N(C=0)R, mim NSO;R;
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Y1, Y2, Y3, Yau Yskaxaenii He3aBucuMo npenactasiisitoT coboit N wm CR, ecnu
MIO3BOJISIET BAJIEHTHOCT;

R, BrIOpan u3 rpymmsl, cocrosuieit u3 H, ranorena, D, (C,-Ce)ankuna, (C,-
Ce)ranmorenankuna, (C,-Ce)ankenuna, (C,-Cq)ranorenankenmna, (C,-Ceo)ankunmna, (C,-
Ce)ranorenankunmna, (Cs-C7)uuknoankuna, (C4-Co)ounukioankuna, (Cs-
C»)rerepouukioankunia, raioreanpoBanHoro (Cs;-Cy)rereporuknoankuna, (Cy-
Cyo)rerepodurmknoankuna, (Cy4-Co)rerepocnupoankunia, apuia, rerepoapuia,—OR,, —SR,,

“N(Ry)2, ~COR,, -CO,R,, CON(R,),, -CN, -NC, NO», N3, ~SO,R,, ~SO;N(R,),

Tk R
| N=8=0
_N(Ra) S OZRa, Ra b N (Ra)z b Ra H 'll(Ra)z 7

—E-G- mpencrasinsier codoii —(C=0)NR,—, -NR(C=0)—, -N(R)(C=0O)N(Ry)-,
—O(C=0)NRy)-,

—N(Rx)(C=0)0—-, -SO;NR—, —-NRSO,— unm 4 ; IpUYeM;
KakabId 35ieMeHT Ry HesaBucumo npencrasisier codoit H, (Ci-
Ce)ankmi, (Cs-C;)IMKI0ATKIII, apyIil WK TeTepoapuir, nim npudeM Ry u Y3,
Ry, 1 Y4, Ry, Z1 unu Ry 1 Z4 BMecTe 00pa3yroT ONIMOHAIBHO 3aMeIeHHbIH 5-
6-4JICHHBIN IeTePOLIUKII,
Wi, Wy, W3, Wy, 1 Ws Kaxblii HE3aBUCHMO MPENCTABIISIOT COO0H
CR¢, N nimi NRg, eciiu mo3BoJISIET BAJIEHTHOCTD,
KaXIbIii 3JIeMeHT Rg HE3aBHCUMO BbIOpAH U3 TPYIIIBI, COCTOSLICH U3
H, ranorena, (C;-Ce)ankuna u (C,-Cg)ranoreHankuna,
Kaxkabid sement T He3aBucuMo npeacrasisieT codoit O,N, NR,,
N(C=0)R,;,NC(Ry),OP(=0)(ORy),, miu NSO,R,, ecinu no3BosisieT BaJIeHTHOCTb;
Kaxabii sement U HezaBucuMo nipenctasiisietr codoit O, N, NR,,
N(C=0)R,;,NC(Ry),0P(=0)(ORy),, miiu NSO,R,, ecinu mo3BosisieT BaJIeHTHOCTb;
KaKabId 351eMeHT Ry, HesaBucumo npencrasisier cobolt H wmu (C1-Ce)anku,
71, Z,, 73, Zym Zskaxapiii He3aBucuMo npeactasisitot codoit N wiu CR3, ecnu
MO3BOJISIET BAJICHTHOCTB;
R; BrIOpan u3 rpymmsl, cocrosimeit u3 H, D, ranorena, (C,-Ce)ankmna, (C-
Ce)ranmorenankuna, (C,-Ceg)ankenmna, (C,-Cq)ranorenankenmna, (C,-Ce)ankunmna, (C,-

Ce)ranorenankunmna, (Cs-Co)uuxnoankuna, (Cy-Cyo)ourmrnoankuna, (Cs-
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C,)rerepouukioankuia, rajoreanposanHoro (Cs;-Cy)rerepouukiioankunia, (Cs-
Cio)rerepobunmkinoankuna, (C4-Cio)rerepocnupoankia, apuia, rerepoapuia, —OR,, —SR,,

—N(Ry)2, -COR,, CO3R;, CON(Ry),, —CN, -NC, NO,, N3, =SO2R,, —=SO:N(Ry),,

T T R

RN=8=0 R.N=5=0 N=8=0 « R

[ N=8=0

NR)SOR,,  Ra | NRa Ra y e,

V orcyrcrByeT, C(R,)2, NRy,N(C=0)R,, NSO,R,unu O;

R, BBIOpaH u3 rpymsbl, cocrosieii u3 (C,-Cq)ankuna, (C;-Cr)uuknoankuna, (Cy-
C1o)ounmknoankuna, (Cs-C7)rereporukinoankuia, (C4-Cip)rerepodunmknoankuna, (Ca-
C1o)reTepocnupoaKuia, apuia, U reTepoapmia, Kaskablii OMIHOHABHO 3aMeIEeH OTHUM HITH
oonee Rs;

WK, KaK ambTepHaTuBa, V u Ry BMecte 00pasyrot (C3-C-)reTeponukioankui Hin
(C4-Cyp)rerepocnmpoaIku,

KaKIbIH 351eMeHT Rs He3aBucuMO BbIOpaH U3 rpymisbl, cocrosieit us H, D,ranorena,
(C1-Cy)anmkuna, (C,-Cg)ranorenankuna, (C,-Ce)ankennna, (C,-Cq)ransorenankenuna, (C,-
Ce)ankunmna, (C,-Ce)ranorenankuauna, (Cs-C;)uuknoankuia, (C4-Co)onumknoankuna, (Cs-
C,)rerepounkinoankuia, rajorennposanHoro (Cs;-Cy)rereponukioankmna, (Cs-
Cio)rerepobummkioankuna, (Cs-Cio)reTepocnupoankunia, apuia, rerepoapuia, —OR,, —SR,,

—N(Rjy)2, -COR,, CO3R,, CON(Ry),, —CN, -NC, NO,, N3, =SO2R,, —=SO:N(Ry),,

T T R
RN=S=0 RN=8=0  \W==0 « &
| | | N=$=0
~N(R,)SO:R,, N(R,))COR,,  Ra | N(Ra)z Ra y MRk

KaKabIi aeMeHT R, He3aBucumo npexacrapisier codoit H, (C-Ce)ankun, (C,-
Ce)ankenun, (Cs-C;)UKIIOATKWI, apyJT WIIA TeTepoap, wiu asa R, BMecTe o0pasyroT 4-6-

YJIEHHOE KOJIBIIO, OMIIHOHAIBHO 3amMerneHHoe rajoreHoM mwin (C;-Cg)ankumom.

2. Coenunenue no m. 1, B koropoMm Q, T, u U kaxknplii HE3aBUCUMO MPEICTABIISIOT
coboit O, NH, NCH3, N(C:O)H, N(C:O)CH3, N(C:O)CH2CH3, NSO,CH; nnu
NSO,CH,CHs.

3. COeI[I/IHeHI/IC o 1.1 umm 2, B KOTOPOM Xl, Xz, X3, X4, X5, XG, X7, Xg, Xg, Yl, Yz, Y3,

Y4, Ys, Z1, Z, Z3, Z4, M Zs KaxabIi HE3aBUCUMO TIpencTaBiisitoT codoit CH mmu N.
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4. Coenunenue no n00oMy u3 . 1-3, B KOTopom @ npeacTaBisieT cobon
n(Ro—qgﬁ“
Xz 78
5. Coenunenue no r00oMy U3 M. 1-4, B KOTOPOM CTPYKTYPHBIH ()parMeHT
o 8 R Q}L

R~ Ri R~ |
- X £
;3 Ry N~ R,

X2~ umeer CTPYKTYPY , ,

A
a 5 o
R1 /i‘L
RoL SN 1 SN
e N R SR RO
Ri R Il |
R ) Ry ; N” , Rty
Q}‘
N
N
n(R1)_/\:\K\
P
6. Coenunenue no mobomy 13 . 1-5, B KOTOpoM n npezacrasisier coboit 0, 1 wm 2.
7. Coenunenue 1o Jr0OOMy U3 Mil. 1-6, B KOTOPOM CTPYKTYpPHBIH ()parMeHT
o Q™

S R1 S
ZN3 X£ 3 .

X2~ umeer CTPYKTYPY
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Q'
R4 x
X4
O
8. Coenunenue 1o 1.7, B KOTOPOM CTPYKTYPHBIH (pparMeHT X2 " pmeer
~
CTpyKTYpY : NT N, .,
o o
W (N
P
R0 N"
9. Coenunnenue o r0060oMy 13 m. 1-3, B KOTOpoM @ MIPeICTaBIISIET COOO0I
X
e
Xg ~X; X; X3
10. Coenunenue no modomy u3 . 1-3 u 9, B koTopom CprKTyprH‘/'I ¢dparmeHT
Q™
X \X/ o X RoAL R R . \
1 A2 HMeer CTPYKTYpPY Z
o

Q
N X
RO Oi;” n(Ro—\/\@ (R1) R (\/i)
Q/
n(R
( \\ X X
n(R1) | /, n(R1)7- l ) n(R1)_ n(R1) K

/
o o™ ¢ o
XY N (N\ X n(R{)\ X I NN Xy N
R ] N R L N RIL AN R L
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/‘z‘(_ /
Q Q n(R1

N N \\ N X \N
n(R1>—(\/\<;q D E f R
Q/‘?Q Q/‘s’- Q/

N
W(R1)1- N | —(R)n
(R1) KN/ ’n(R1) AN N‘N/ R |

11. Coenunenue no yrodomy u3 mm. 1-3 u 10, B koTropom n npencrasisier codoii 0, 1 nm
2.
12. Coenunenue no modomy u3 . 1-3 u 9-11, B KOTOPOM CTPYKTYpHBII (pparmMeHT

Q}L‘

o
Q}" Q}LL R4 N
X6~x Xz %, N N Ry R, ’

UMEET CTPYKTYPY

}a
NS NS
J@é @ff“ “wé@ cd @
Q}ez
o R O o 3 ot \
RN I/N/ l/N/ NG N“R, Ry
R4
/N
@é Ué @@ fﬁé Cﬁ
v
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Q)L‘ cz/le Q}" Q}" Q;&L

N/), 0 NN N
N NS fﬁé
N N AN ~N

R
5oy f) Yﬁé
PN Z

13. Coenunenne no modomy u3 . 1-3 u 9-12, B KOTOPOM CTPYKTYpHBII (parMeHT

.

Q}“ o™ R o™ N
E 0000 O ©©
Xo-X; x;’x3 N ,R1 N SNAW R

UMEET CTPYKTYPY

R1® \@fﬁ
|
Q/'T77. Q/\'L'?— R Q/I?%_ Q/ii Q/
|
~ P
R N N" Ry N OO N

14. Coenunenne no modomy u3 . 1-3 u 9-12, B KOTOPOM CTPYKTYpHBII (pparMeHT

X7’ X5\ ) X4 R1m R1 \©\)j\
I |

Z ,,X p/
Xe-x7 x5 3 NE— N” R,

UMEET CTPYKTYPY



212

X5 X,
I
®
15.  Coemunenue no modomMy u3 . 1-3, B KoTopom npesCTaBIsieT COGoi X2
16.  Coenunenue no modomy u3 mm. 1-3 u 15, B KOTOPOM CTPYKTYPHBII (parMeHT

ot ot
£ @ G Q.
Xs\ ',X3

HUMEET CTPYKTYPY

/"LL )‘g

KY“ ff“ fi F“fi fl f& h
Ry Ry

Q)’ze_ Q/g‘fl Q/ aQ /777_ Q/ Q/ﬁ?z Q/ a

N aeelsloBusiNele:

P |

N NN RN N/) N" R, N/) R N7 _N

A 4
e
N e o )Q\ Nl)QN
N
N R1\CN N| NN u k%
, /N,K/, Rty R1
17. Coenunenue o nr0domy u3 1. 1-3 u 15-16, B KOTOPOM CTPYKTYPHBI (PparMeHT
)Q\’ Q Y Q/‘z?,_ s Q/‘zl,_
),(,9 ),(4 N | A xR R | A
Xa\ /,X3 | — p/ | s 2
X2 umeer crpykrypy N, N Ri o NTUORe iy N~ Ry
18. Coenunnenue no robomMy u3 mi. 1-17, B kotopom Q npencrasiusier coboii O.
19. Coenunnenne no mrobomMy u3 mm. 1-17, B kotopom Q nipencrasisier codoit NR,,
N(C=0)R, umn NSOzR,.
20. Coenunenue no modomMy u3 . 1-19, B KOTOpOM Kakablil a1eMeHT R He3aBucumo

npexncrasisietr codoit H, D, ranoren, OR,, N(Ry)2, (C1-Co)ankun, (C1-Ce)amkuau, (Cs-

C,)rerepounknoankui, (C4-Cio)reTepocnupoankiui, rajoreHupoBaHHbii (Cs-
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Cy)rerepouukmnoankmi, apui, (Cs-Cio)oummknoankmr, —CN, -NC,N3, NO,, COR,, COsR,,
CON(Ry)2, —SO2R; mimn —SO;N(Ry)2; mpruem (C3-Cr)reTeponnKioanKuit ONIHOHATBHO

3amerneH ogHuM i 6osee (C,-Ce)amkmnamu.

21. Coenunenue no mobomy u3 . 1-20, B KOTOpOM KaKablid 21eMeHT R He3aBuCHMOo
npexacrasisier coboit H, ranoren, (C;-Ce)ankun, (C3-C;)rerepounknoankun, (Cy-
Cio)rerepocnupoanku, rajoreHupoBaHHbii (C3-Cr)rereporukioankmi, N(R,), wiu —CN;
npudeM (Cs-C;)reTeponukIoasKul ONMIHUOHATIBHO 3aMelieH onHuM uitn 6oee (C-

Ce)ankunamu.

22. Coenunenue no yrodoMy u3 . 1-21, B KOTOPOM Kaskabli 37eMeHT R He3aBuCMMo
npencrasisier coooit H, (C1-Ce)amkun, (C1-Ce)ankun, rajoreHupoBaHHbinA(Cs-
C,)rerepouuknoankun wiu (Cs;-Cy)rereponuknoankit, mpudeM (C;-C)reTeponuKioanKimt

OMIMOHANBHO 3amereH onHuM win oosiee (C-Cg)ankumamu.
23. Coenunenue no yodoMy u3 1. 1-22, B KOTOPOM KakKAbIi 3JIeMEeHT R He3aBucumo

npencraenser coboii H, D, F, Cl, Br, CHs, OCH;, NH,, NHCH, N(CH3)2,§ = H

o £ £ &

b= =0 U O O Y

L j\N/ﬁ N 5\,(\ ST rr{N “ “v
SHON SN O G I R

2

CH;
< S
<N N w’\'N < Y N 0)\
N QL\F N"\_F r\O F !
N~N F I:LF Q<F F HSC)\/ R

o
(o]
o

:‘111’)]\
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Coenunenue no nodoMy u3 1. 1-23, B KOTOPOM Kakablil 31eMeHT R He3aBucumo

24.

HJJ\N/\l
o

O
b O
npexncrasisier codoit H, D, F, CH3, NH,, NHCH3, N(CHjs),, |:|, ,

o

N:‘ N:|
NH pmu O,

25.

BN

Coenunenue 1o jr0060oMy 13 mr. 1-21, B KOTOpOM 1O MEHbIIEH MEPe OIUH JJIEMEHT

R mpencrasnsier coboi
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o
R N
® ’
26. Coenunenue no n.25, B KOTOpOM NpeACTaBIsieT COOOH N wm
s
~
N~
27. Coenunenue no modomy u3 . 1-3, 10-14, u 18-24, B KOTOPOM CTPYKTYpPHBIN
Q/‘l‘e_ Q/IIS_ F Q/st_ Q/‘l‘(_
1|
X < X3 Z ~ Pz
dparment X X2 " umeer CTPYKTYPY N N~ F N

o ob el 0 aS
mmmw
- el =l ~eh
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Gy ™ c@ s Gt
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HN/\ Q}L‘ H3CN/\ Q)’m 0 Q
meclhaseliiive
~ ~

N N" | mpuuem Q

npencrasisier codoit O nmm NH.
Coenunenue no nrodomy u3 . 1-3, 10-14, 18-25 u 27, B KOTOPOM CTPYKTY PHBII

28.
o CHs o CH; o
¢parment Xe-x7 sza HMEET CTPYKTYPY Nig CH, N" )
Q}'z Q/L‘a Q}L Q/'zi
S Pl Yo Y
N” CH, N N”CH. N

Q}"

Y HN Y
(0} Q 0) Q
Sl ey TR
\ig N CHs N7 WA
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O\jC\ Q/‘Li
N X
~
N mpuuem Q npexncrasmsier co6oit O wmu NH.

29.  Coenunenue no jobomy u3 ni.1-3 u 15-24, B KOTOpOM CTPYKTYpPHBIH (parMeHT

. S5 8&

MMEET CTPYKTYPY
A o 5
P P P
N™ "CH, N™ "CHs yy R™ N° "CH3  pppvem Q npencrasasier coGoit O

wi NH u R, npencrasnsier coboii H, (C1-Cs)anxun, (C3-C)rereponuKioanki,

rasioreHupoBaHHbIH (C3-C7)reTeporuKIoanKuiI UiTh rajoreH.

30. Coenunenue no modomy u3 . 1-3, 15-24, 1 29, B KOTOPOM CTPYKTYPHBIN pparMeHT

b IS o o
)I(|9 \)|(4 N N HaC cl N
Xg\ X3 | — | p | 7 | bz

N~ “CH,3 N” “CH, N~ “CH,

X2 ymeer crpyxtypy N |

ot o
fﬁ ;
N™ pm N , mpuueM Q npeacrasisier codoi O nm NH.
31 Coenunenue no jodomy u3 . 1-3, 5-8, 1 14-19, B KOTOpOM CTPYKTYpHBIH (pparMeHT

Q)“

Q;’1 Q}‘ E\ Q}‘
\x4 F N, NC N N X
R Y | | |
N3 p ~ —
N N N

X2 umeer CTPYKTYpPY
/le H

g Bl ol el
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sC “ Q}LL CF, “ Q}L‘ Q}‘ Q}“
AN AN
N N N N ,
'gm @ﬁ G“(Ii Uﬁi
HyC” HoN 7Tl

CHs yin CH, , mpudem Q
npexncrasisier coboi O nmm NH.
32. Coenunenue mo 1. 1, umeromnee Gopmyny @opmyisr la.
N2,
Y “Y3
A AN
33. Coenunenue no 1.1 unu 32, B KOTOPOMCTPYKTYPHBbIN (I)parmeHT W Ye Y uMmeeT
¥ Y z 7 I\/[
CTPYKTYypY
Rz
,N R, Ry _N. \ R,

I\N / )I RR2
”a N % ﬁ’a 3

N’N“N Rz
| - N\ R ¢ >

34. Coenunenue no modomy u3 .1 u 32-33, B KOTOPOM CTPYKTYPHBIN (pparMeHT
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Ry R,

Y, R, Ry Re (AR Re N R,
Y1 s szjR"’ % Y e

| > > ¥
)\Y/)\ B ONT N R, R, R

2

Ra2
R
2 | NS N
=
% ¥
1581054 Rz
35. Coenunenue no mro0oMy u3 . 1 u 32-34, B KOTOPOM Kablii 35ieMeHT R,

He3aBHCUMO nipeacrtasisieT coboii H, ranoren, CHs, CF3;, OH, NH,, -NHCHj3 nnu —N(CHj3)s.
36. Coenunenue no yodomy u3 .1 u 32-35, B KOTOPOM CTPYKTYPHBIN (pparMeHT

CH,
S H3C CHS
Jx L, L, e, o0

UMEET CTPYKTYPY

F
Jo il F .
K CH;‘;,QCL;,%)@(;,%‘@;,aﬁfﬁj@;,

CHs CHj

N  HsC Ny Ng_-CHj N
JO, 0,0, O O, L
N

37. Coenunenue no yr0domy u3 . 1 wiu 32-36, B KOTOPOM CTPYKTYPHBIH (pparMeHT
o R R,
NN O_N N._O '
%T\JYTY%T\E%N\H}R

¥ imeer CTPYKTYpPY 0 , 0 , 0 , O wm

, WIH

;"‘{E/G

o)

o

|
Rx
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38. Coenunenue no nodomy u3 . 1 mwu 32-36, B KOTOPOM CTPYKTYPHBIH (parMeHT
Rx
\\ //
g Ss N wNog s
|J‘r~r /G:J_rr R // [\
E” < umeer cTpyKTypy X A 00
39.  Coenunenue no modomy u3 .1 uimm 32-36, B KOTOPOM CTPYKTYpPHBIH (parMeHT
W, 2
WO
G, 5= W,
Feo UMeEET CT =
PYKTYPY

40.

Coenunenne no srodomy u3 m. 1, 32-36, u 39, B KOTOPOM CTPYKTYPHBIN (pparMeHT

=N, = N=\ =
3 G N\ N_E /QN_g )%/N_g ):,\}N_g
“rr'rE/ e UMEET CTPYKTYPY et et , et , W
/N\
Jut
s .

41.

150850

Coenunenue no modomy u3 . 1 u 32-40, B KOTOPOM CTPYKTYPHBIN (pparMeHT

R3 R3
., Rs % N| N2 Rs |N\ 2, LN %,
/ - |
N\ Pz =
7Y Y R U R EI(\ERB NP R
P Z;’ 3 Rs R3 Rs Rs

UMEeT CTPYKTYPY
Rs
% Rs Raw N N
X 3 -
N| N % | N N| Y N,
~-N N N N N~ =
'771 /l = K “5_ )l\ 7z
Rs3 , ‘777. N R3 , R3 , Rs WIn KL Rs .

42. Coenunenue no yr0domMy u3 1. 1-32-41, B KOTOPOM CTPYKTYPHBIH (hparMeHT

Rs Rs3
. Rs %, NN % Rs |N\ % NI,N\ %,
/ .
AN = =
Jzi Z'ILL .15_ R3 ‘?71 R3 ‘?’7_ = Rs3 .HL R3
Nz Rs Ra Rs3 R3

UMEET CTPYKTYPY

L‘%IR )\)I’k E Y

Rs Rs
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43. Coennnenue no mr00oMy u3 mir. 1-32-42, B KOTOPOM KaKIbIi 3J1eMeHT R3

npencrasisier codoit H, ramoren, CHs, CF3, OH, NH,, -NHCH; nmm —N(CH3),.

44. Coenunenue no nodoMy u3 1. 1-32-43, B KOTOPOM CTPYKTYPHBIH (pparMeHT

CH,
% Hy % £3 2
A Sy Ot O ot

UMEET CTPYKTYPY

ﬁjﬁmu

45. Coenunenne no modomy u3 . 1 u 32-44, B KOTOPOM CTPYKTYPHBIN (pparMeHT

Ry Ry R
G \ ; N X ; N N\ fes Nx X
1 O, Y, Y
: o R ; Rs , R3

Zz ™ HMeeT CTPYKTypy
‘;‘\ f\ N 7 ‘111'
w0, ”U L AL Y
| = \
Rs
L 3,
AN, A ”‘OTJ\

Rs © Rs Rs * Ry

=N, &N ~ NN N=

N N §

K @ (0, J~ &A}
3 3

N=pN
T, B T
Wa SN
5R051 Rs , mprueM Rj

npencrasisier codoit H, CHs, OH, ranoren unn NH,; u npuuem Ry npencrasnsier coboii H,
CH; unmu CH,CH;.
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46. Coenunenue no m.1 unu 32, B KOTOPOM CTPYKTYPHBIH (hparMeHT

s

HUMEET CTPYKTYPY U

v

Y?)\|Y4 @]
Ve

m )

, TIPUYEM KaKIbIH 3JIEMEHT M HE3aBUCHMO IMpencTaBsier codoi 1 nmm 2, J
npencrasisiet codoit C(Ry),, u kaxnblii aneMeHT Ry HezaBucumo npexcrasisier coboit H,

(C1-Co)amxun, OH, O(C;-Ce)ankui ujiv rajoreH.
47. Coenunenue no modomy u3 1. 1, 32, 1 46, B KOTOPOM CTPYKTYpPHBII (hparMeHT

Y2

N2 Y|1 ? Y1 N
Y, Y.
1 4/)\3 ﬂ,_L)\ ~ r‘_fr "z.,_L)\

HMeeT CTPYKTYPY 0 ,

/Y4

2
Yy Y3 O
N\é_,f - [l /iNJl\‘:‘; (J"J YZ\/_k )J\‘JJJ \CJJ\(:,J

npuueM Y1, Yo, Y3, 1 Yy Kakabiil He3aBucumo rnpenctasisitoT codoii N, CH, CCH; umu CF.

/Y4

Aoy,

48. Coenunenue 1o 1.1 umu 32, B KOTOPOM CTPYKTYPHBIH (pparMeHT 22 ¥
o . J-)—J
J‘S\N | Zy, 23 \n/ W/k
UMEET CTPYKTYPY f‘é 150105t 2 , IpUYeM Ka)KIIbIi 3JIEMEHT m

HE3aBUCHMO IpencTaBisieT codoit 1 umm 2, J mpencrasisier coboii C(R,)2, 1 KaXIblid 31€eMEHT

R, HezaBucumo npexacrasisier coboii H, (C-Ce)ankmi, OH, O(C,-Cg)ankui uin rajores.
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49. Coenunenue no modomy u3 .1, 32, u 48, B koTopom CprKTyprn‘/'I ¢dparmeHT

\sé\E/Gjl/Z4\\Z \23 | 24\\23
Zy _z )\; \i /)\
HMeeT CTPYKTYPY 22 ;,
N: :|\ N
RN oz
2

15805 2 , ipudeM 2y, 2, 73, n Z.4 KaKIbli HE3aBUCUMO

npencrasisitotT cobori N, CH, CCH; unu CF.

50. Coenunenue 1o 1. 1, umeroriee popmyiny @opmyiisr Ib.
\T/O\ZS 3
U_Z1
51. Coenunenne no 1.1 uiu 50, B KOTOPOM CTPYKTYPHBIH (PparMeHT
R3 R3
AT Rs Rs ST SN _R3
T Ao AR Y, T
Y WN|/ | A N 2B
o
UMEET CTPYKTYPY Rs , N , Rs | Rs
Rs
N R:
fr X Y, T 3
Y | [ I Y s <
Rs
/ NN
T II jQ %1 [ s Hed o
& SN
N N\ \r N \(XRS ; )ija
U N N—N_Ag \(
4\[ P L N—N P —k
N ~
15R051 , mpuueM kakabid aaemeHT T u U He3aBucuMo npenctasisieT codoit O,

N, NR,, N(C=0)R,, NC(Ry,),OP(=0)(ORy),,unmu NSO;R,, eciiu mo3BoJIsIeT BaJIEHTHOCTb.
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52. Coenunenue no modomy u3 m.50-51, B KOTOPOM CTPYKTYPHBIH (pparMeHT

JOFOL U LT

UMeEET CTPYKTYPY

O O—Ns T 23 AR & ah §
S HI Y Hﬁ Hﬁ

a

o AN :
HRL\]/ Hoj@f '—Qf \f 2 N\\f

>

Rs npuueM Rimpencrasisier codoii H, CHs, OH, ranoren unu NHy; npu sTom

R, mpencrasnsier coboit H, CH; nm CH,CHj3.
53. Coenunenue no nodomy u3 . 1-50-51, B KOTOPOM CTPYKTYPHBIH (pparMeHT

T HIY 1/
it

ZZ 11_.: R><

u—2z;, b 0 Rs™ Yo b
ngJ\O{CDZ 0=P—OR, O=P—OR, O—P OR,
S L N | | !
Zs MMEET CTPYKTYPY ORy , ORy , OR, ,
oRo oRo o= ICD)R?)R
o= P OR, O:P\—ORb b
RO Ry O Ro 0

Re™ N N Rb>{l N R N N
r p 1 =
H T T I ™

>

54. Coenunenue no .49 unu 51, B KOTOpoM Kaxblil seMeHT Ry He3aBucumo

npencrasisier codoit H umn (C,-Ce)anku.

55. Coenunenue no .53 unu 54, B KOTOPOM Kax/blil 3J1eMeHT Ry, He3aBucumo

npencrasisietr codoit H, CHs, CH,CH; wnin CH(CH3),.

56. Coenunnenue 1o 1. 1, umeromnee popmyiny @opmyisr Ic.
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57. Coenunenue no nodoMy u3 1.1 wim 56, B KOTOPOMCTPYKTYPHBIH (pparMeHT
R, R,
Ra 2~ -N Ro N Rz
N

Y,—U =~ \>_§ \>_§ Ro x—N
O Ol VY N YT [ >

Ys ; Ra Rz 'zL:. N T
UMEET CTPYKTYPY , , ,

ELI% *?r II\% %%t»—a R;\H

2

L Jﬁ:[* \“, ELI ﬁé
i i A e

Ry
Ro Raw N<_N N)\FN
NP o >
< )—t Y N % N
% NN , Rz WM Ra

HezaBucuMo npenctasisier codoit O, N, NR,, N(C=0)R,, NC(Rp)2,0OP(=0)(ORy),, unu

, Tpu4eM Kaxkapli 3neMeHT T u U

NSO;R,, eciu 103BOJISIET BAJIEHTHOCTD.

58. Coenunenue no yrodomy u3 .1 u 56-57, B KOTOPOM CTPYKTYPHBIN pparMeHT
Rz R2 N
Y. z N 4 N N
LN X X &
rOrs! 54 (O >4 Rl T S+
A NN SN NN
Ya T HUMEET CTPYKTYPY Ra , Ra 5 Ra >
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2 R,
NN
’d =
T3
X/ _N
% NN
WITH R, , mpudyeM Rynpencrasnsier coboii H, CH3, OH, ranoren wiu NH,; npu

sToM R, mpencrasnsier codoii H, CH3 wnu CH,CHs.

59. Coenunenue no jr0doMy u3 1. 1-56-57, B KOTOPOM CTPYKTYPHBIH (pparMeHT
R> Rz
XX XN .
DRSO RSISONS
% R, % N R, %
o R o Re o R
Yz3—U \ \ \
O O R,O-P=0 R,O—-P=0 R,O-P=0
J\ /Y5 /L & OR OR OR
MMECT CTPYKTYPY b, b, 5,
OR, ORy, 9?"
L_ - R,O—P=0
RbO P 0} RbO P (0] !

Ro >L ° Rb ><Rb

Soes jt L

60. Coenunenue no .57 wnu 59, B KOTOPOM Kaxiblil 35eMeHT Ry, He3aBuCcHUMO

npencrassier codoit H umm (C-Ce)anku.

61. Coenunenue no r00oMy u3 n.57 u 59-60, B KOTOPOM KaxKIbli 3J1eMeHT Ry,

He3aBrcuMo npeacrasisier codboit H, CHz, CH,CH; miu CH(CHs),.

62. Coenunnenue no mroboMy u3 mi. 1 u56-59, B KOTOPOM KasKAbIi 3J1eMeHT R,

He3aBrcUMO nipeacrasisier cobort H, CH;, OH, NH,,unu rajnores.

o>

63. Coenunenue 1o 1.1, B KOTOPOM CTPYKTYPHBIH (pparMeHT Ra pmeer CTPYKTYPY

O\
% Ra.
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5 ‘sL/V\RA,
64. Coenunenue 1o 1.1, B KOTOPOM CTPYKTYPHBIH (pparMeHT HUMEET CTPYKTYPY
Ra
R,
v
65. Coenunenue 1o 1.1, B KOTOPOM CTPYKTYPHBIH (pparMeHT Rs umeer CTPYKTYpPY
Ra._Ra
R, .
'
66. Coenunenue no 1.1, B kotopoM V u Ry cTpykTypHOTO pparmenra BMECTE
00pa3yroT (C4-Cip)reTepocnupoanki.
67. Coenunenue o m. 1, B KOTOpoM V OTCYTCTBYET.
68. Coenunnenue no rodomMy u3 . 1 u 63-67, B kotopom R4 mpencrasisier codoit (Ci-

(Re)m

Rl (Rl SR LI
Ce)amkm, ;\E}(RS)'"’ \C | \(/J ;j\l(; YJ \({j

SN
SN | 3 & r,rf (Rs)m (Rs)m
Ty = %

(Rs)m , _(Rs)m R N

Y Y R, N-S,
ﬁ o maa m<R5)/-E:‘ /LJ

m(Rs)\ N m(R5)"’”’-~ N
(Re)m E\(Rs)m Relm ¢ /'\/ (Rs)m,

(R5)m m(RS) NH WU m(RS)

69. Coenunnenue no mr000oMy u3 m. 1 wiu 68, B KOTOPOM KaKIblid 3J1eMeHT R

4

, ipudeM m - nenoe 4ucio ot 0 1o 3.

He3aBrcuMo npeacrasisieT coboii H, (C-Cg)ankun, ramoren OR,, OH, NH;, N(R,)COR,,
Ra
|
N=8=0
% NR .
CN, CF;, (C,-Ces)ramoreHankui, win (Ra)2 i1 kasxnpiit semenT R, He3aBHCHMO

npexncrasisietr codoit H, (C,-Ce)amkenun wn (C,-Cg)anku.
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70. Coenunenue no nodomy u3 .1, 63-66, u 68-69, B KOTOPOM CTPYKTYPHBII

¢dparmeHT %" "Ra pveer CTPYKTYpPY

AV, AV BN AV S
e s R VAR SRR S

Rs Rs ’ Rs ’ Rs i Rg i
V. CH V. N
e A 3 pd
N g LR
Rs ’ Rs \G ° NH

V.
e g A
Rs =S - ;"\@ < ;(/v
NHz’ (Rs)m’ =y 5’ \(Rs)m

N N I N‘: I S‘N I o‘N r\f’S‘N
A § §—V\ cfé\v 4 e’r\v ‘f/ H‘J\V ‘!/ r”f\vJ\‘//
miRs) L m(Re) CH; Rs Rs Rs Rs
L \(\
£y /Q ,\J ﬁk/vm/ R
, Rs Rs , mpudeM V mpencrasisietr codoit C(R,),, O
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71. Coenunenue no mobomy u3 ni. 1 nim 70, B KOTOPOM KaIblil 371eMeHT Rs
0O
r‘:r\N)J\/
He3aBUCcUMO npezcTasyser coboit H, CHs, ranoren, OH, CN, H , CF3, (C;-

Ce)ranmorenanku, wiu NH.

72. Coenunenue o jrodomy u3 mm. 1, 19-20, 21, 51, u 69, B KOTOPOM KaxKIbIH 3JIEMEHT

R, HezaBucumo npencrasisier coboii H, (C;-Cg)ankenwn, wu (C;-Cg)amkun.

73. Coenunnenne o robomy u3 . 1, 19-20, 21, 51, 69 u 72, B KOTOPOM Ka»KIIbIit

sanemeHT R, npencrasnsier coboit H, CHs,unmu CH,CHs.

74. Coenunenue no yodomy u3 .1, 63-66, u 68-73, B KOTOPOM CTPYKTYPHBII
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¢dbparmeHT % R UMEET CTPYKTYPY , , ZN 5 2N >
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75. Coenunenue no 1.1, 63-66 u 68-74, B KOTOPOM CTPYKTYpPHBII (hparMeHT % R
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76. Coenunenue no 1.1 unu 32, B koTopoM coenunenue ¢ @opmynoii la umeer
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u Ry kaxeiil HesaBucumo npeactasisitot codoit H wmu CH3; Y1, Yo, Y3, Y4, Z1, Zs, 73, Zay,
Ly, u L, kaxxapnii HezaBucumo npenctasisitor codboi CH umm N; u V npencrasisier codoi

NH wmu O.
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77. Coenunnenue 1o 11.76, B kotropoM R npencrasnsier codoit H, F, Cl, Br, CHs;, CH,CHs,

CH(CH3)2, NHz, NMez,

A A oa ; L

ANy NNy AN )V |

78. Coenunenue no 1.1 miu 50, npudem coenunenue ¢ @opmynoii Ib umeer
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npencraBisitoT codbort H wu CHs; u Y1, Yy, Y3, Yy, Zo, Z3, u Z4 KaxKAbIH HE3aBUCHUMO

npexactasisiroT codoit CH mmu N.

79. Coenunenue 1o n. 1, npuuem coennHenue ¢ @opmynoii la npeacrasnsier
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80. Coenunenue no 1.1, mpuuem coenuHenue ¢ @opmynoii Ib npencrasnsier coboit
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81. Coenunenue mo 1. 1, mpuyem coennaerne ¢ @opmynoii Ic mpencrasusier codboi
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82. Coenunenue 1o 1.1, mpuyeM CoeuHEHNE MPENCTaBIIAET COOOM

H
H HNO\‘/N
H~©*“© . oLy LD ey RO
RTINS, w@{j 7 b 2
N? 1503051

83. Coenunenue o 1. 1, mpuyeM CoeUHEHNE BBIOPAHO U3 TPYIIIBL, COCTOSIIEH U3

coenunenuii 2-22 B IIpumepax 2-22, COOTBETCTBEHHO.

84. Crioco0 neuenust 3a00I€BaHUs HYKIAKOMIETrOCs B 3TOM CYOBEKTa, BKITFOUAROLITHIA
BBeZleHUe CyOBeKTy 3(DPEeKTUBHOTO KOIMYECTBA COENUMHEHUS IO JIIOOOMY M3 TPEIbITYLIIX

IIyHKTOB.

85. Cnocob o .84, B koTopoM 3ab0jeBaHIe BHIOPAHO U3 TPYIIIBI, COCTOSIIEH U3
HelpoereHepaTHBHOIO 3a00IEBaHUS, KAXEKCHU, AHOPEKCHH, OKUPEHHUS, CBSI3AHHOTO C
OKUPEHHEM OCJIOXKHEHMsI, BOCTIAIUTENIHOTO 3a00IeBaHus, BHI3BAHHOW BUPYCOM
BOCTIAJIUTENIbHON Peakiiy, CHHIpoMa BoliHbl B [lepcrnckom 3anuse, TyOepO3HOro CKiIepo3a,

MUTMEHTHOTO PETUHUTA, OTTOP>KEHUS TPAHCIUIAHTATA, Paka, ayTOMMMYHHOTO 3a00JI€BaHus,
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HHIEMHUYECKOTO MOBPEKACHNA TKAHU, TPABMATUUCCKOTO MOBPEXKACHNSA TKAHU U UX

KOMOUWHALIUU.

86. Cnocob no .85, B koTopoM 3abosieBaHme MPenCcTaBsieT coOoi

HelipozierenepaTuBHOe 3a00JI€BaHNe.

87.  Cnocob no m.86, B KOTOPOM HelpoaereHepaTHBHOE 3a00JIeBaHE BLIOPAHO U3
rpynmsl, cocrosimeit n3 6onesnu IlapknHcona, Oone3nu AnprreiiMepa, 60KOBOro
aMHOTPO(HUUECKOT0 CKIIEpO3a, 3a00I€BaHNs ABUraTEIbHBIX HEHPOHOB, OONE3HN
XaHTHHITOHA, BeI3BaHHON BUY Heitponereneparuy, 6onesnu Tenen JleBu, CiuHHO-
MBIIIEYHON aTpouu, MPUOHOBOH O0NIE3HH, CTUHOLIEPEOEIUIIPHOIN aTaKCUH, CEMEHHOM

aAMUJIOUIHON TOJUHEHPOTIATHH, PACCESTHHOTO CKJIEPO3a U X KOMOWHAIIHH.

88. Crniocob no .85, B kKOTOpoM 3a00jIeBaHIE MPENCTABIISET COOON KaXeKCHIO HITH
AHOPEKCHIO.
89. Crnocob no .85, B koTopom 3aboeBaHue MpencTapisier coO0H OKUPEHHUEe WITH

CBA3aHHOEC C OXKUPEHUEM OCJIOXKHCHHEC.

90. Crioco0 o 11.89, B KOTOPOM CBSI3aHHOE C OXKMPEHHEM OCJIOKHEHHUE BHIOPAHO U3
IPYIIIBL, COCTOSINEH U3 HAPYLIEHUs TOJEPAHTHOCTH K TJIIOKO3€, CTeaTo3a IMeYeHH!,

JUCITUIIUACMHHA U UX KOM6I/IHaI_II/II/I.

91.  Cnocob no .85, B KOTOpoM 3a00JIeBaHUE MPENCTABISIET COO0H BOCIATUTENEHOE
3aboneBaHue.
92. Crnocob no .91, B KOTOPOM BOCTIAJIMTEIBHOE 3a00JIEBAHHE BEIOPAHO U3 TPYTIIIHI,

COCTOSIIIEN U3 aTOMMYECKOr0 IEPMATHTA, AJIJIEPTUH, ACTMbI U UX KOMOWHALIWH.

93.  Cnocob no .85, B KOTOpOM 3a00JI€BaHNE MPENCTaBIIeT COO0I BBI3BAHHYIO BUPYCOM

BOCTIAJIUTENbHYIO PEAKLIHIO.

94. Crocob no .93, B KOTOPOM BbI3BaHHAsI BUPYCOM BOCTIAJIMTENbHAS PEAKLIUs
NPEeACTaBIsIET COOOH BOCTIANUTENbHBIA MTHEBMOHHT, BBI3BAHHBIN TSKEITBIM OCTPBIM
pecrimpaTopubiM cuHapomoM (TOPC), koponaBupycHoe 3adonesanre 2019 umn ux

KOMOMHALUIO.
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95.  Cnocob no .85, B KoTOpOoM 3a001€BaHNe MPeNCTaBiIsAeT cO00H CHHAPOM BOMHBI B

Ilepcunckom 3aimBe WM TYOEPO3HBIH CKIEPO3.

96. Crioco0 no 11.85, B KoTOpoM 3a00J1eBaHNe NPEACTABIsIeT COOON MUTMEHTHBIA PETUHHUT

NI OTTOPKEHUE TPAHCIUIAHTATA.

97.  Cnocob no .85, B KOTOpoM 3a00JIeBaHKE MPENCTABIACT COO0H HIIEeMUYECKOe

MOBPEKACHUE TKAHU UK TPABMATHYCCKOE MOBPCKACHUEC TKAHU.
98. Cnocob no .85, B koTopom 3a00ieBaHue MPencTaBisieT COOON pak.

99. Crocob o 11.98, B KOTOPOM pak BBIOPaH U3 FPYMIIBI, COCTOALIEH U3 T-KJI€TOYHOTO
neliko3a/mMM((OMBI B3pOCIIBIX, Paka MOYEBOTO My3bIPsi, FTOJIOBHOTO MO3Ta, MOJIOYHON

JKeJIe3bl, IIEHKU MAaTKU, KOJIOPEKTAIBHOIO Paka, paKa MUIIEBOa, TOYEK, [IEUYEeHH, JIETKUX,
HOCOTJIOTKH, MOJKETYA0YHOM KeJe3bl, MPEACTATEeNbHOM KeNe3bl, KOXKH, KeJTyJ1Ka, MATKH,

ANYHHUKOB U SINYCK.
100. Cmocob mo m.98, B KOTOPOM pak MPeACTaBIIIeT COOO0M JIEHKEMHIO.

101.  Cmoco6 no n.100, B koTOpOM JNeiikemMust mpeacrasisier coOoi T-kieTouHbIi

JeHKo3/TuM(pOMyY B3pOCTBIX.

102.  Cmnoco6 no m.101, B koropom T-kieTounblii efiko3/muMdoma B3pocibix BbzBaH T-

KJIE€TOYHbIM .HI/IM(bOTpOHHbIM BHUPYCOM 4Y€JIOBEKA.

103.  Cnoco0 o .85, B KoTOpoM 3a00JieBaHUE MPEACTABIISIET COOOM ayTOUMMYHHOE

3a005eBaHueE.

104.  Cmoco6 no m.103, B KOTOpOM ayTOMMMYyHHOE 3a00JIeBaHUE BBIOPAHO U3 TPYIIIIEL,
cocTosile u3 axanasuu, 6one3Hun Anaucona, donesHu B3pocibix CTia,
aramMMaryioOyJIMHEMHUH, O4aroBOH aJONEeLH, AMUION 032, aHKUJIO3UPYIOLIEro CIIOHIMIINTA,
6one3nn ¢ obpazoBaHUEM aHTUTEN K OazanbHON MeMOpaHe KiyOOUuKOB, HepuUTa C
o0Opa3oBaHMEM aHTHTEN K Oa3aibHON MeMOpaHe KaHaJbLEeB, aHTU(POCHOTUIHIHOTO
CHHIPOMA, ayTOMMMYHHOT'O aHTHOHEBPOTHUECKOT'O OTE€Ka, ay TOMMMYHHOMH TU3aBTOHOMHH,
aAyTOMMMYHHOTO SHLE()ATOMHUENTa, Yy TOUMMYHHOT'O I'elaTUTa, ay TOMMMYHHOTO
3a00JIeBaHMsI BHYTPEHHETO yXa, ayTOMMMYHHOT'O MHOKapIUTa, ayTOMMMYHHOTO oodopura,

ayTOMMMYHHOI'O OPXUTa, ay TOUMMYHHOT'O IAHKPEATUTa, Ay TOMUMMYHHOU PETUHONATHUH,
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ayTOMMMYHHOM KparnMBHULIbI, aKCOHAIBHON 1 HEHpOHHOHU HeliponaTuu, Oone3nu bano,
6one3nu bexuera, 10oOpokaueCTBEHHOrO MeM(UronIa CIM3UCTBIX 000JI04eK, OyJUIe3HOTO
nemdurouna, bonesnu Kactiemana, riroteHoBo#H O0s1e3Hu, Oonesnu Illaraca, XxpoHHUECKOH
BOCTIAJIUTENIbHON AE€MUETMHU3UPYIOIIEH NOJMHEHPONaTU, X POHUYECKOTO
PEeLUANBHUPYIOLIETO MYJIbTU(POKATIBHOTO OCTeoMHuenuTa, cuaapoma Yapra-Ctpoccea,
503UHO(UIIBHOTO rpaHyjieMaTo3a, pyouosoro nemduronna, cuaapoma Korana, 6onesau
XOJIOJIOBBIX arrJIFOTHHHHOB, BPOXKAEHHOW Oyokansl cepana, muokapauta Kokcaku, CREST-
cuHapoma, bonesnu KpoHna, repnerndopMHOTo nepmatura, 1epMaTOMHO3HUTA, OOJIE3HH
JleBuka (ONTUKOMUENHNT), TUCKOUIHON BOJTYaHKH, CUHApPOMa Jlpecciepa, SHIOMeTpro3a,
503UHOPMIBHOTO 330(aruTa, 303MHOPUIBHOTO (PaCUNTa, Y3JI0BATOH 3PUTEMBI,
3CCEHLMAbHON CMEIIaHHON KpUOTIo0yIMHEMHIH, CHHApOMa JBaHca, GuOpomMuanruy,
(uOPO3UPYIOLIETo aTbBEOINTA, THTAHTOKJIETOUYHOTO apTepunTa (BUCOYHBIN apTEPHHNT),
TMTAaHTOKJIETOYHOTO MHOKapauTa, TIoMepyioHedputa, cuaapoma I'yamacuepa,
rpaHyJieMaTo3a ¢ moJimaHruuToM, oonesnn I pefisca, cunapoma ['uiiena-bappe, Tupeonnura
XamuMoTo, TeMOJIMTHYECKON aHemuu, yprypsl lenneiina-I enoxa, nemduronna
OepeMeHHBIX, THOHHOTO ruApasieHnTa (MHBEpCHBIE YTPH), THIOraMMairiodymuaemun, IgA-
Hedponatuy, [gG4-CBA3aHHOTO CKIEPO3UPYIOLIETO 3a00eBaHIs, IMMYHHOM
TPOMOOIIUTONEHUYECKOH MypPITypPhl, MHO3UTA C BKIIOUEHHBIMHU TEJIbIIAMH,
WHTEPCTUIIHAIIBHOTO IIUCTUTA, FOBEHUJIBHOTO apTPHUTa, IOBEHUJIbHOTO nuadera (quabder 1
THUIA), FOBEHIJIBHOTO MHO3uTa, Oone3nu KaBacaku, cunapoma JlamGepra-UtoHa,
JeHKOLUTOKIACTHYECKOTO BACKYJINTA, KPACHOTO IIOCKOTO JINIIAS, CKIIEPOaTPOdUIECcKOro
JIMXEHA, IePEBSIHUCTOrO KOHBIOHKTUBUTA, IgA 3aBUCHMOTrO JIMHEHHOTO AepMaTo3a,
BOJTYAHKH, XpOHUYeCKou Oonesnu Jlaiima, 6oe3Hn MeHbepa, MUKPOCKOTTHYECKOTO
TIOJIMAHTHHTA, CMEIIAHHOTO 3a00JI€BAHUS COENMHUTENIbHON TKaHH, s13Bbl MypeHa, 0osie3Hn
Myxu-I"'abepmana, MyJIbTH(POKATBPHOH IBUTATEIbHON HEHPOIATHH, PACCESTHHOTO CKIIEPO3a,
MHUACTEHHH IPaBUC, MUO3HUTA, HAPKOJIETICUH, HEOHATAIbHON BOTYAHKH, ONITUKOMHUEJIHTA,
HEUTPOIIEHNH, TJIA3HOTO pyOLyromerocs neMpurona, HEBPUTa 3PUTEIBHOTO HEPBA,
NAJIMHAPOMHOTO PEBMATU3MA, MEANATPUIECKOrO Ay TOMMMYHHOTO HEPBHO-TICUX HIECKOTO
paccTpoCTBa, MapaHEOIIACTUYECKOH IereHePallii MO3KeUKa, MTapOKCU3MAIbHON HOUHOM
remoriobunypun, cuaapoma [lappu-Pombepra, napcnnanura (nepudepudeckuii yBeur),
curnpoma [Tapconetimxka-TepHepa, nemduryca, nepudepudeckoii HeliponaTuy,
NEepUBEHO3HOT 0 SHIIe(paroMuennTa, NepHULIMO3HON aHemuH, cuaapoma POEMS, y3enkoBoro
NOJIMAPTEPUNTA, TTOJUTTIAHAYJIIPHOTO CHHAPOMA THIA |, MONMUIIaHAyIIPHOTO CHHAPOMA

tuna II, nonurnangynsaproro cunapoma tumna IIl, peBMaTu4eckon NoMMMHaIruy,
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MOJIMMUO3UTA, TOCTHH()APKTHOTO CHHAPOMA, TOCTIIEPUKAPAMOTOMHOTO CHHIAPOMA,
NEepBUYHOT0 OMIIMAPHOTO LUPPO3a, MEPBUYHOTO CKJIEPO3UPYIOIIETO XONAaHTUTA,
IPOreCTEPOHOBOIO IEPMATHUTA, NICOPHA3a, ICOPUATHUECKOTO apTPUTA, UCTUHHON
SPUTPOLUTAPHON arjia3uy, FAaHrPEHO3HON nmuoaepmuy, 6ose3Hu PeiiHo, peak THBHOTO
apTpuTa, pedIeKTOPHON CUMIATHYECKON AUCTPODUH, PELHINBHPYIOIIETO MOJUXOHAPUTA,
CHHIpOMA OECIIOKOMHBIX HOT, 3a0PIOLUIMHHOTO (UOp0o3a, peBMATHYECKOH JTMXOPAIKH,
PEBMAaTOMIHOIO apTPUTA, CApKOUA03a, cuHapoma IlImunra, ckiepura, CKIepoaepMbI,
curapoma IllerpeHa, ayToMMMyHUTETA CIIEPMATO30MIOB | SIMYEK, CHHIPOMA MBIIIEYHOM
CKOBAHHOCTH, CHCTEMHOT'0 OaKTepHUaIbHOTO SHA0KapAnTa, cuaapoma Cycaka,
CHUMITaTHYECKOH o TampmuH, apTepunTa Takasicy, BACOYHOTO apTepPHHTA
(TUTaHTOKJIETOYHBIN APTEPUUT), TPOMOOIIUTOIIEHUYECKOH mypnypsl, cuHapoma Tooca-
XaHTa, IONMEePEeYHOr0 MUENINTA, SI3BEHHOTO KOJNTa, HeandpepeHunpoBaHHOTO 3a001eBaHuUs
COEAMHUTENIbHON TKaHH, YBEUTA, BACKYJINTA, BUTHIIUTO, Oone3Hn Porra-KosHaru-Xapana u

UX KOMOUHALUU.

105.  Cnocob mo mobomy u3 nin.85-104, B koTopoMm coenuHeHne moayiupyer Akt3 B

HUMMYHHBIX KJICTKAX.

106.  Cmoco0 no n.105, B KOTOPOM MMMYHHBIE KJIETKH BBIOPaHbI M3 TPYIIIbL, COCTOSIIEHN 13

T-knetok, B-knerok, Makpo¢aroB 1 ruaibHbIX KJIETOK.

107.  Cnocob mo 1. 106, B KOTOPOM IIIHaNbHBIE KJIETKH MPEACTABISIOT COOOH aCTPOLIUTSI,

MUKPOTJIUIO UK OJIMTOACHAPOILUTHI.

108.  Cnocob mo m.106, B koTopom T-kyieTku npeacTasysitoT codoii T-perysitopHbie

KJICTKHU.

109.  Cnocob mo m.84 wiu 85, B KOTOPOM COeNMHEHNE aKTUBUPYET Mepeaady CUrHAIOB

Akt3.

110.  Cnocob mo m.84 wiu 85, B KOTOPOM COeTMHEHNE HHTUOUPYeT Tepeady CUTHAJIOB

Akt3.

111.  Cmoco6 no n.84 mnu 85, B KOTOPOM COENMHEHHE YBETHMYNBAET AKTUBHOCTD HITH

NpOoAyLHMpPOBaHKe T-peryasiTOpHbIX KIETOK.
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112, Cmoco0 no n.84 wiu 85, B KOTOPOM COENMHEHHE CHIKAET aKTUBHOCTD HITH

NpOAyLMpPOBaHKUe T-peryasiTOPHbIX KIETOK.

113.  Cmoco0 no mobomy u3 . 84-112, 1ONOIHUTENBHO BKIIIOYAIOIUI BBEIEHHE

CyOBEKTY BTOPOTO T€PANEeBTHYECKOTO CPEACTBA

114.  Cmnoco6 no m.113, B KOTOPOM BTOPOE TEPAMEBTHUECKOE CPEACTBO BHIOPAHO U3
TPYIIIBL, COCTOSIIEH U3 MULIEBOH T0OABKH, X MMHOTEPANIEBTHYECKOTO CPEACTRA,
MPOTHBOBOCTIAJIUTEIBHOTO CPEACTBA, MMMYHOAETIPECCAHTA, MHTMOUTOPA XOJUHICTEPA3bl,
AHTHUIETIPECCAHTA, AaHKCUOJHUTHKA, HEHPOJICNITHKA, PIITY30J1a, 3JaBapOHa, arOHUCTA
nonamuHa, nHrHOUTOpa MAO B, naruburopa xarexon-O-merunrpancdepass,
AHTHXOJIMHEPTUYECKOTO CPEACTBA, MPOTUBOCYAOPOKHOIO CPENCTBA, TeTpabeHa3nHa,
KapOUIOMa-IeBOIONa, AaHTUCIIACTUYECKOTO CPECTBA, AHTUTENA, THOPUIHOTO OelKa,
(dbepmeHTa, HyKJIEMHOBOW KUCIIOTHI, pUOOHYKJIEMHOBOH KHCJIOTHI, aHTHIPOIH(EPATUBHOTO
CPenCTBa, LUTOTOKCUYECKOTO CPEACTBA, CTUMYJISITOPA aMIeTUTa, aHTaronucra 5-HT3,

uHruouropa LIOI'-2 u nx komMOnHaIMH.

115.  Cnocob mo mobomy u3 nin.84-112, mpudem crocod TOMOJHUTENBHO BKJIFOYAET
JICUCHUEC CY6”beKTa HUMMYHOTEPANICBTUYCCKUM CPEACTBOM, UMMYHOMOAYJIATOPOM,
KOCTUMYJIMPYIOLIHUM aKTUBUPYIOIIUM arOHUCTOM, HUTOKMHOM, XEMOKHHOM, X€MOKHNHOBBIM
(baxTOpOM, OHKOJIUTUYECKUM BUPYCOM, OMOJIOTMYECKUM MPEnapaToM, BaKLIHHOM,
HU3KOMOJIEKYJISIPHBIM [IpenapaToM, TapreTHON Tepanuei, IpOTUBOBOCHIAIUTEIbHBIM
CPEICTBOM, KJIETOYHON Tepamnueli, XUMHUOTEePaNeBTUUECKUM CPEICTBOM HJIH JIy4eBOU

Teparnuen.



HopmanusoBaHHbIn % knetok FOXP3'/CD4"

300=
275=
250 =
225=
200=-
175=
150 =
125 =

100=

50 =

25=

BepTukanbHble KOMOHKM crieBa Hanpaso:
20 HM, 100 HM, 500 HM,
1000 1M, 2000 HM

dur. 1

L/l
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