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HHI'MBUTOPBI SARM1

IlepekpecTHAs CCHLLJIKA HA POACTBEHHbIE 3AIBKH

[1] B nmanHOl 3asBKe 3asBJIEH MPUOPUTET MO MPEABAPUTENBHBIM 3asBKAM HA MATEHT
CIITA Ne 62/958178, nmomannoit 7 siuBaps 2020 roma, u 63/065736, nomanuoii 14 aerycra 2020

roaa, mnOJIHOE COACPIKAHUE KOTOPBIX BKIIKOYCHO B TaHHBIN AOKYMEHT MOCPEACTBOM CCBUIKH.

IlepeueHn mocJieA0BaATEaLHOCTEH

[2] JlaHHasT 3asBKa BKJIIOYAET [EPEYeHb IOCJICAOBATEIBHOCTEH, IONAHHBIA B
anextpoHHoM Buae B popmare ASCII u BKITIOUEHHBIH B JaHHBIH TOKYMEHT MTOCPEICTBOM CCHUIKH B
nosHoMm obwveme. Komusi B popmare ASCII, cosmannas 22 nexabpss 2020 roma, uMeeT Ha3BaHUE

2012800-0069 SL.txt u pazmep 8857 HGaiiTOB.

YpoBeHb TEXHHKH

[3] AkcoHanpHAsI JereHepamusl SIBJSIeTCS] OTJIMYUTENFHBIM NPH3HAKOM HEKOTOPBIX
HEBPOJIOTHUECKUX PACCTPOMCTB, BKJIIOYAS MePHPEPUUECKYIO HEBPOMATHIO, TPABMATHYECKOE
NOBpEXIEHHE TOJIOBHOIO MO3ra W HelpozaereHepathBHble 3aboneBanus (Gerdts et al., SARMI
activation triggers axon degeneration locally via NAD(+) destruction. Science 348 2016, c. 453-457,
NOJHOE  COAep)KaHHe  BKJIIOYEHO B JAaHHBIH  JOKYMEHT  IMOCPEACTBOM  CCBUIKH).
HeiiponerenepatuBHeie 3a00Ji€BaHUST W TOBPEXKIEHUS SIBIIIOTCS HW3HYPUTEIBHBIMH KAk ISl
HNalMEeHTOB, TaK U JUIsl JIUL, OCYLIECTBILSIIOIUX yXoa. B Hacrosinee BpeMs Toyibko B CoeniHeHHbIX
IllTaTax 3aTpaThl, CBSI3aHHBIE C STUMU 3a00JIEBAHUSIMH, MPEBBILIAIOT HECKOIBKO COTEH MUJIJIMAPIOB
nosiapos B rox. ITockonbky 3a00/1€BaEMOCTs MHOTMMH U3 YKa3aHHBIX 3a00JIEBAaHMIA M PACCTPOMCTB
YBEJMUMBAETCS C BO3PACTOM, TO IO MepPe H3MEHEHHs aeMOorpapuueckux moKasaTeneldl ux

PacIpoCTPaHEHHOCTh OBICTPO PaCTeT.

CYIIHOCTL H300peTeHus

[4] B nmanHOM onucaHMM OPEeAIOKEHBI TEXHOJIOTHMH, NPUTOAHBIE, CPEOH MPOYero, s
JIeUeHHs] W/WJIH TMpeayNnpeKaeHus HelpoaereHepauuu (Hanpumep, [Uis YMEHbIIEHUs aKCOHAIbHOM
JereHepaiyn). B HEKOTOPHIX BapHaHTAX peaH3alHMH NPEIIOKEHHbIE TEXHOJOTHH HHTHOUPYIOT

SARMI.



[S]

B HEKOTOPBIX BapHaHTax p€aju3allun JaHHOI'0 ONHUCAHHA NPEATIOKCHBI HCKOTOPLIC

COCIUHCHUA 150070307t KOMIIO3ULUHU, KOTOPBIC NMPUTIOAHBI B MCOIULIMHE WU, B YaCTHOCTH, JIA JICUCHH S

HelpoaereHepauny (HampuMep, AJisl YMEHbIISHUsI aKCOHAJIbHOW JIereHepariim ).

[6]

B HEKOTOPBIX BapHaHTax peaM3allii JAHHOI0 ONMUCaHus NPEIJIOKEHBI COCAUHCHU A,

UMEIOIIHE CTPYKTYPY, IPEACTaBIeHHY O hopmyoii I:

1
Lo R
R 1 (R,

I

WM uX (papMaleBTHYECKH MpUEMIIEMbIE COJTH, T€:

KOJBIO A mpencraBiser coOOH S5-6-ujieHHOE TeTepoapuiibHOE KONBIO, comepxkamee 1-3

Rl

reTepoaToMa, HE3aBUCHMO BEIOPAHHBIX M3 KHCJIOPOA, a30Ta U CEPBI,

npeacraBisier coOOl HeoOs3aTENbHO 3aMEIEHHYIO TPYIy, BBIOPAHHYIO H3 3-7-4JIEHHOTO
HACBIIIIEHHOrO WJIM YACTHYHO HEHACHIIIEHHOr0 reTEPOLUKINYECKOro KOJblla, conepkarero 1-3
rerepoaToMa, HE3aBHCHUMO BBIOpAaHHBIX M3 KHCJIOPOHA, a30Ta U Cepbl, WIH S-O-4JIEHHOTO
reTepoaApPUIIBHOrO KOJbIA, comepskamiero 1-3 rerepoaroMa, HE3aBHCHMO BBIOPDAHHBIX W3

KHCJIOpOaa, a30Ta U CEPLI,

kaxaplii R* HeszaBucumo BbeiOpanH u3 ramoreHa, umano, OR, SR, N(R): wmm HeoOs3aTenpHO

3aMelleHHoi rpynnel, BeiOpaHHOW w3 Ci14 amudaruyeckoit rpymmbl,  3-7-4JE€HHOTO
HACBILEHHOTO HWJM YaCTHYHO HEHACHIIIEHHOrO KapOOLMKIMYECKOrO KOJbLA, 3-7-4JIEHHOrO
HACBILEHHOTO UJIM YaCTUYHO HEHACHIILIEHHOI'0 reTepoLUKINUeCKOro Kobla, coaepsaiero 1-3
rerepoaToMa, HE3aBUCHUMO BBHIOPAHHBIX W3 KHCIOPOIA, a30Ta U Cepbl, (eHMIa U S-O-uJIeHHOTrO
reTepoapHIIBHOIO KOJbIA, coaepkamiero 1-3 rerepoaroMa, HE3aBHCHMO BBIOpDAHHBIX U3

KHCJIOpOaa, a30Ta U CEPHBI,

L npencraenser coboii HeoOsi3aTensHO 3aMerneHHy o Ci4 anndaTudeckyro Henb, IPUYeM OIUH HITH

7IBa aTOMa Yyrjepoaa B yKa3aHHOW anu(aTH4ecKoil Lenu HeoOS3aTeNbHO 3aMEHEHBI I'PYIIION,
He3aBucumo BeIOpanHoOit u3 —O-, -N(R)-, -S-, -C(0)-, -C(O)N(R)-, -N(R)C(O)-, -C(O)0O-, -
0OC(0)-, -S(O)2N(R)-, -N(R)S(O)2- u nByXBaJEeHTHOrO 3-5-4JEHHOrO MOHOLUKJIHYECKOTO,

OUIUKJTMYECKOT'O UJTH MOCTHKOBOI'O OHITHKITHYECKOTO KapOOIIHKIIHYECKOTO KOJIbIIA;

Kaxaelii R He3aBucmMo mpeacrasiser coOOH BOIOPOA MM HEOOS3aTeNbHO 3aMEIIeHHYIO IPYIIy,

BeiOpanHyi0 u3 Cis amudaTuyeckor rpymnmel, 3-7-WIEHHOTO HACBHIL[EHHOTO WJIH YaCTHYHO

HCHACBIIICHHOT'O TCTCPOLUKIINYCCKOrO KOJbLa, COACpP KAIICro 1-3 rerepoaroMa, HE3aBUCUMO



BBIOPAHHBIX M3 KHUCJIOPOAA, a30Ta U Cepbl, (PeHWIa U S-6-WIEHHOr'0 reTepOapUIbHOTO KOJbLA,
comepxkaiero 1-3 rerepoaroma, HE3aBUCHMO BEIOPAHHBIX U3 KHACIOPOA, A30Ta U CEPbI; HIIH:
nBe rpynmel R BMecre ¢ aTtoMOM a30Ta, K KOTOPOMY OHH MHPUCOEIMHEHBI, 00pa3yioT
HEeOoOsI3aTeNbHO 3aMELIeHHOe 3-7-wWIeHHOE MOHOLMKINYECKOE TIeTePOLHKINYECKOe
KOJIBIIO, comeprkariee 0-2 MOMOJHHUTENbHBIX IeTepoaToMa, HEe3aBHCHMO BBIOPAHHBIX M3

KHCJIOpOaa, a30Ta U CEPhI,

R? npencrasnsier coboit Bomopox, ranores, N(R),, OR umm HeoOs3aTebHO 3aMeIleHHYIO IPyIIy,

BeiOpannyi0 u3 Cis amudaTuyeckol Tpymmbl, 3-7-4IEHHOTO HACBHIL[EHHOTO WM YaCTHYHO
HEHACBHILEHHOI'0 T'eTePOLMKINYECKOro KOoJiblla, cofepskamero 1-3 rerepoaroma, HE3aBHCHMO
BBIOPAHHBIX W3 KUCJIOPOZAA, a30Ta W Cepbl, (eHHa, S-6-uIeHHOr0 reTepoapUIbHOrO KOJbLA,
comepxaiero 1-3 rerepoaroma, HE3aBHCUMO BBIOPAHHBIX M3 KHUCIOPOAA, a30Ta U cepbl, 8-10-
YJIEHHOrO OWIMKJIMYECKOrO0 HACBIIIEHHOTO, YaCTHYHO HEHACHIIIEHHOTO WJIH apUIbHOTO
KapOOLUKIMYECKOr0 KOJblla, 8-10-ueHHOro OWUIMKIMYECKOrO HACHIIIEHHOTO WJIH YaCTHYHO
HEHACBHILEHHOI'0 T'eTepPOLMKINYECKOro KOJblia, cofepskamero 1-3 rerepoaTroma, HE3aBHCHMO
BBIODaHHBIX W3 KHCJIOpOAa, a3oTa ©  cepel, Wik 8-10-ujeHHOro OWIIUKINYECKOTrO
reTepoapuiibHOrO KOJBLA, coaepkainero 1-3 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX W3

KU CJIOPO/A, a30Ta U CEPBI;, U

n pased 0, 1 wim 2.

7]

B HEKOTOPBIX BapHUaHTaxX p€aJiM3alllui JaAHHOI0 ONMUCaHUus NPCAJIOKEHbI COCANHCHH,

UMEIOLIIE CTPYKTYPY, IPeACTaBIeHHY O Gopmytoi I':

I’

WK uX (papMaeBTHYECKH MpUEMIIEMbIE COJTH, TI€:

KOJBIO A mpencraBiser coOOH S5-6-ujieHHOE TeTepoapuiibHOE KONBIO, comepkamee 1-3

Rl

reTepoaToMa, He3aBHCHMO BBIOPAHHBIX M3 KUCIOPOAA, a30Ta U CEPBI;

NpenCcTaByisseT COOOW HeoOsS3aTeNbHO 3aMEINEHHYIO TPYIy, BBIOPAHHYIO U3 3-7-4I€HHOTrO
HACBHILIEHHOT'O MJIM YACTUYHO HEHACHILIEHHOI'0 TeTepOLUKINYECKOro KoJbla, coaepxarero 1-3
rerepoaToMa, HE3aBHCHUMO BBIOpAaHHBIX H3 KHCJIOPOA, a30Ta W Cepbl, HWIH S-O-4JIEHHOTO
reTepoapubHOrO KOJIbIA, comepskaiiero 1-3 reTepoaroma, HE3aBHCHMO BBIOPAHHBIX W3

KHCJIOpOaa, a30Ta U CEPhI,



kaxaplii R* HesaBucumo BeIOpaH u3 ramoreHa, nmano, OR, SR, N(R)2, S(O):N(R);, C(O)OR,
C(O)N(R)2 mnm HeoOs3aTenbHO 3aMelleHHOH rpymmel, BeiOpaHHoW U3 Ci4 anmudarndeckoit
IPyIbl, 3-7-4IEHHOTO HACBIIIEHHOTO HJIM YAaCTHYHO HEHACHIEHHOTO KapOOLUKIMYECKOrO
KOJIbI[A, 3-7-WIEHHOTO HACBHIEHHOI'O0 WJIM YaCTUYHO HEHACBHIIEHHOIO TIeTepPOLUKIMYECKOro
KOJIbIIa, cozmeprkarero 1-3 rerepoaToma, HE3aBUCUMO BBIOPAHHBIX U3 KHUCIOPOA, a30Ta U CEpHI,
beHnna W S5-6-4IEHHOrO TeTEPOApUILHOrO KOJblia, conepskaiiero 1-3 rerepoaTtoma,
HE3aBHCUMO BBIOPAHHBIX U3 KUCJIOPO/a, a30Ta U CEPBI,

L npencraenser coboii HeoOsi3aTensHO 3aMerneHHy o Ci4 anndaTuieckyro Helb, TPUYeM OIUH HITH
JIBa aTOMa yrjiepoja B YKa3aHHOW agu(aTuyueckon Lemu HeoOs3aTeNbHO 3aMEHEHBI TPYIIIOH,
He3aBucuMo BeIOpaHHOW U3 —O-, -N(R)-, -S-, -S(0)2-, -C(0)-, -C(O)N(R)-, -N(R)C(O)-, -
C(0)0-, -0C(0), -S(O):N(R)-, -N(R)S(O)- u HABYXBWIEHTHOrO  3-5-uJIeHHOTO
MOHOLUKJTHYECKOTO, OUIMKIMYECKOrO HJIM MOCTUKOBOTO OMLIMKINYECKOTO KapOOLUUKITHYECKOTO
KOJIbIIA,

KaKIblii R He3aBHCHMO MpeacTaBiisieT cCOOOW BOIOPON WM HEOOS3aTENbHO 3aMEIleHHYIO TPYIIY,
BeiOpanHyi0 u3 Cis amudaTuyeckon rpymnmel, 3-7-WIEHHOTO HACBHILEHHOTO WJIH YaCTHYHO
HEHACBIIEHHOTO TeTepOLMKINYECKOro KOJIbLia, comepskaiiero 1-3 rerepoaTroma, HE3aBHCHMO
BBIOPAHHBIX M3 KHUCJIOPOAA, a30Ta U Cepbl, (peHWIa U S-6-WIEHHOr0 reTepOapUIbHOTO KOJbLA,
comepxkaiero 1-3 rerepoatoma, HE3aBUCHMO BEIOPAHHBIX U3 KHACIOPOA, A30Ta U CEPhI; HIIH:

nBe rpynmbel R BMecre ¢ aTtoMOM a30Ta, K KOTOPOMY OHH MHPUCOEOMHEHBI, 00pa3yioT
HEeoOsI3aTeNIbHO  3aMELIeHHOe 3-7-WwIeHHOE MOHOLMKINYECKOE TIeTePOLHKINYECKOe
KOJIBIIO, comeprkariee 0-2 MOMOJHHUTENbHBIX IeTepoaToMa, HEe3aBHCHMO BBIOPAHHBIX W3
KHCIIOPOZA, a30Ta U CEPBI;

R? mpencrasnsier coboit Bogopon, ranored, N(R),, OR nim Heo6s3aTeNsHO 3aMEIeHHyI0 TPy,
BeiOpanHyi0 u3 Cis amudaTuyeckol Trpymmbl, 3-7-UIEHHOTO HACBHIL[EHHOTO WM YaCTHYHO
HEHACHIIEHHOTO TeTePOLMKINYECKOro KOJIbLia, comepskamiero 1-3 rerepoaTroma, HE3aBHCHMO
BBIOPAHHBIX W3 KUCJIOPOAA, a30Ta W Cepbl, (eHHa, S-6-uIeHHOr0 reTepoapuIbHOrO KOJbLA,
comepxkaiero 1-3 rerepoaroma, HE3aBHCUMO BBIOPAHHBIX M3 KHUCIOPOAA, a3ota u cepbl, 8-10-
YJIEHHOrO OWIMKJINYECKOr0 HACBIIIEHHOTO, YaCTHYHO HEHACHIIEHHOTO WJIH apUIbHOTO
KapOONUKIMYECKOr0 KOJblla, 8-10-ueHHOro OWUIIMKIMYECKOTO HACHIIIEHHOIO HJIH YaCTHYHO
HEHACHIIIEHHOTO TeTePOLMKINYECKOro KOJIbLa, comepskamiero 1-3 rerepoaTroma, HE3aBHCHMO

BBIODaHHBIX W3 KHCJIOpOAa, a3oTa ©  cepel, wWiH 8-10-ujeHHOro OWIIUKINYECKOTrO



reTepoapuiibHOrO KOJIBLA, coaepskainero 1-3 rerepoaroMa, HE3aBHCHMO BBIOPAHHBIX W3

KHACJIOPOJA, a30Ta U CEPhI; U
n pased 0, 1 wnm 2.
(8] B HekoTOpRIX BapmaHTax peajqu3aluu MPEeAJIOKEHHbIe COEIUHEHUS HMEIOT
crpyktypsl popmyi I-a, I-a-7, I-b, I-b-i, I-c, I-c-i, I-d, I-d-i, I-e, I-e-i, I-f, I-f-7, I-g, I-g-i, I-h, I-h-7, I-1,
I-1-7, 1-j, I-j-1, I-k, I-k-i, I-1, I-1-7, I-m, I-m-i, I-n, I-n-i, I-o0, I-0-i, I-p, I-p-i, I-p-ii, I-q, I-q-i, I-1, I-s, I-t,
I-u u I-v, mpencraBneHHbIE HUXKE.
[9] B HekoTOpBIX BapHaHTaxX peau3aliil OJHO WM Oojiee coemuHeHHi Gopmybl |
NPeCTaBIeHbl U/WJIH HCIOJIb30BaHbI B TBEPAOH (hopMme (HampuMep, B KPHUCTAIUTMYECKON (popme uiTH
B amopHOoii hopme).
[10] B HexoTOprIX BapuaHTax peajn3auuy JAHHOTO ONMMCAHUS MPENIOKEeHbl KOMIO3ULINH,
KOTOpBIE COMEPIKAT H/WIK IOCTaBJISIIOT coequHenue Gopmyinl I (Hanpumep, B hopme, onmucaHHOMN B
JAHHOM JIOKYMEHTE), ero MPOJIEKAPCTBO MIJIH AKTUBHBIA METaOOJHUT.
[11] B HexoTOpHIX BapuaHTax peajn3aluy JAHHOTO ONMMCAHUS MPENIOKEeHbl KOMIIO3ULIUH,
KOTOpbIE COAEpKAT W/WIH MAOCTAaBJSAOT coenuHeHne (opmynsr I B Hekoropeix BapuaHTax
peanu3anmyi TAaKHe KOMIIO3MLUHU MPEACTABJSIIOT COOOW  (hapMaleBTHYECKA IMpPUEMIIEMBIE
KOMIIO3MLIUK, KOTOpBbIE COIEpKAaT MO MEHbIIeH Mepe OauH (hapMaleBTHUECKH MPUEMIIEMBIH
HOCHUTEJb, Pa30aBUTENb UM BCIIOMOIraTeIbHOE BELIECTBO.
[12] B HekoTOpBIX BapuaHTaxX peanu3aluu MNpeiokeHHble HHruoutoper SARMI
CHIYKAIOT Wy MHTHOUPYIOT cBsi3biBanre NAD+ non nevicteuem SARMI1. B HekoTopsIx BapraHTax
peanuzauuu npemiokeHHble uHruOuTopel SARMI1  cesseiBatorcss ¢ SARMI1 B kapmawe,
cozep KaleM OAuH Wi OoJjiee KaTaJUTUYECKHX OCTATKOB (HApUMEp, KATATHTHUYECKYIO PACCETHHY
SARM]1).
[13] B  HekOTOpBIX BapWaHTax peajM3alid [PELIOKEHHbIE COSIUHEHHS W/WJIH
KOMIO3WLUUKA HWHTHOHPYIOT akTHBHOCTE SARMI. AnbTEepHATHBHO WM JOMOJIHUTENBHO, B
HEKOTOPBIX BapHaHTaX peajn3alii MPEIOKEHHbIE COeNUHEHHs ODOJierdaroT OauH Wi Oosee
NPU3HAKOB HeWponereHepauuu. B HEKOTOpPBIX BapHaHTaX peaju3alud JAHHOTO OMHCAHHS
NpeIIOKEHbl  COCOOBI  JIEUeHHs HeHpOJereHEepaTHBHOrO 3a0o0JjieBaHHMs] WM PaCcCTPOICTBA,
CBSI3aHHOT'O C AKCOHAJILHOW JIeTe€HepaIiiei.
[14] B HekoTOpBIX BapHaHTaX peaJM3alud ONHO WM Oojiee COeNMHEHHH W/WJIH
KOMITO3ULIUW, OMHCAHHBIX B JAHHOM JOKYMEHTE, NPHUTOAHBI, HAIpuUMep, IS IMPAKTUUECKOH

MemWIMHBI. B HEKOTOphIX BapuWaHTax peajH3allid OIHO WM 0O0Jiee COeNWHEHWH W/WUu



KOMITO3UIIUN, OMHCAHHBIX B JAaHHOM JOKYMEHTE, NPHUIOAHBI, HANpUMep, I JIeUeHus,
NpenynpekaeHus] Wik OOJIerdeHusl aKCOHAILHOM AereHepainy (Hampumep, ogHOro uiam Oosee ee
OPU3HAKOB WJIM XapakTePUCTHK). B HEKOTOphIX BapHAaHTAX peaNU3aliu OJHO MJIH Oojee
COEIMHEHUH HW/WIIM KOMIIO3WLUHM, ONMMCAHHBIX B JAHHOM IOKYMEHTE, MPHUTOAHBI, HANPHUMED, IS
NOJABJICHNs] AKCOHAJLHOW JlereHepaluy, BKJIIOUas aKCOHAIBHYIO JereHepauuio, O0yCIOBIEHHYIO
yMeHbLIeHHeM win uctomenneM NAD+. B HeKkOTOpbIX BapHaHTax peaju3aliy OOHO WJIH Oojiee
COEMHEHUN W/WJIM KOMITO3HUIIMI, ONMHCAHHBIX B JAHHOM IOKYMEHTE, MPUTOHBI, HAPUMED, IS
MpeaOTBPALeHHS JereHepaii aKCOHA, YAAJISHHOrO OT OUara akCOHaJIbHOT'O MOBPEKICHUS.

[15] B HekoTOpBIX BapuaHTaX pealM3aldd ONHO WJIKM Oojiee COeNMHEHWH W/WIH
KOMITO3ULINH, OMMCAHHBIX B TAHHOM JAOKYMEHTE, IPUTOAHBI, HAPUMED, IUIsl JICUEHUSI OAHOTO WJTU
Oonee HeiiponereHepaTHBHBIX 3a00JIEBAHUMN, PACCTPOWCTB WM MATOJOTMYECKHX COCTOSHHIA,
BBIOPAHHBIX M3 TPYIIbI, COCTOSIIENH W3 HEBPONMATHH WM aKkCOHOmaTHil. B HEKOTOphIX BapuaHTax
peanu3anii OOHO WK Oojiee COSNMHEHUH /MM KOMIO3ULUH, OMUCAHHBIX B JAHHOM JOKYMEHTE,
NPUTOAHBI, HANpUMeEp, Ui JICUSHHS HEBPONATHU WMJIM aKCOHOIATHH, CBSI3aHHON C aKCOHAIbHOMN
JereHepamnel. B HEKOTOPBIX BapHaHTaX peaN3alld HEBPOMATHs, CBA3aHHAS C aKCOHAJBHOU
JereHepalyeii, MpencTaBiseT COOOW HACHEACTBEHHYIO WJIM BPOXKICHHYIO HEBPOMATHIO WJIH
AKCOHOMATHIO. B HEKOTOpPHIX BapuUaHTaxX peajM3aluyd HEBPONATHs, CBS3aHHAS C aKCOHAJIBHOMN
nereHepaiieii, 00yciioBjeHa BIiepBbie OOHAPYKEHHOM MM COMATHYECKOW MyTanuei. B HEKOTOpBIX
BapHUAHTAX PEATN3aLUU HEBPOIATHUSI, CBS3aHHAS C AKCOHAJIbHON JiereHeparueii, BelOpaHa U3 CIHuCKa,
IPECTAaBJIEHHOrO B JAHHOM JOKyMEHTe. B HeKOTOpBIX BapuaHTax peajn3aliyd HEeBPONATUS WJIU
AKCOHOMATHSI CBS3aHA C aKCOHAJILHOW JiereHeparueil, BKIOYas, HO He OrpaHHYHBAsICh UMH, OOJIE3Hb
ITapkuHCOHA, CHHIOPOMBI MAPKWUHCOHW3MA WJIM TNAPKUHCOHU3M-IUIIOC CHHAPOMBI, TAaKHE Kak,
HampuMep, MHOKeCTBeHHast cucrtemHass arpoduss (MSA), mnporpeccHpyrOLMid HaIbsIAESPHbIH
napayuu (PSP) u koptukobasanbHasi nereHepauus, 0ojie3Hb AJjbureiiMepa, WHGEKIHIO reprieca,
mrabet, amuoTpoduueckuii 60koBoit ckiepo3 (ALS), memuenuuusmpyroiiee 3aboneBaHue, Takoe
KaK, HAIpUMep, PACCEeSHHBIA CKJIPO3, HIIEeMHIO WJIH WHCYJbT, XHMHUYECKOE MOBPEXKICHHUE,
tepmudeckoe nospexkaenue u CITU/L

[16] B HekOoTOpBIX BapHaHTaX pean3alui CyObeKThl, KOTOPHIM BBOISAT COSAUHEHHE UJIH
KOMIIO3HULUIO, OMUCAHHYIO B JaHHOM JOKYMEHTE, MOIYT MPEACTaBIsATh COOO WM BKJIOYATH
CyOBEKTOB, CTPagalOLIMX WJIH HPEeapacloiOKeHHBIX K HeEHpOJereHepaTHBHOMY 3a00JIEeBaAHHIO,
pPacCTpOMCTBY WJIM TATOJIOTHUECKOMY COCTOSHHIO. B  HEKOTOpRIX BapHaHTax pean3aliu

HelipoaereHepaTuBHOe 3a00JIeBaHUEe, PACCTPOMCTBO MJIM NATOJOTHYECKOE COCTOSHHE MOYXKET



NPEACTABIIATE COOOW WMJIM BKJIFOYATH TPABMATHYECKOE HEHpPOHAIBHOE MOBpEKAeHHE. B HEKOTOPBIX
BapHUAHTAX PEATM3AlMU TPABMATHYECKOE HEHPOHAIBHOE IOBPEKICHIE MPEACTABIsIET cOOO0i TpaBMy
OT yJapa TyIbIM IPEIMETOM, 3aKPBITYIO TPABMY T'OJIOBBI, OTKPBITYIO TPaBMYy T'OJIOBBI, BO3IEHCTBHE
yIApHOW BOJIHBI H/WMJIM B3PBIBHOM CHJIBI, MPOHHUKAIOLIEE MOBPEKIAEHHE B JKEJIyAOYKE TOJIOBHOTO
MO3ra WJIM HMHHEPBUPOBAHHYIO O0MacTs Tema. B HEKOTOPBIX BapHaHTax —peaH3aluu
TPaBMaTHYECKOE HEWPOHAJbHOE MOBPEKIEHHE MPEACTaBIseT CO00i (hakTOp, KOTOPBIA BHI3BIBAET
neGopMaLnio, pacTsKeHHe, pa3pyLIeHHe UIH HCKPUBJIEHUE aKCOHOB.

[17] B HekOTOpBIX BapuaHTaX peajH3alii MPeaIoKeHHbIe CIIOCOOBI BKITFOUAIOT BBEIEHHE
COEMHEHHsI, OMMMCAHHOTO B JAHHOM JOKYMEHTE, MAllMEHTY, HYKIAIOMEMyCsl B 3TOM. B HeKOTOpbIX
TAKUX BAPHAHTAX PeaIN3alMy MalUeHT NOABEPKEH PHUCKY Pa3BUTHS MATOJIOTHUYECKOrO COCTOSIHHS,
XapaKTepU3yIOLIerocs: aKCOHAIBHON NereHepanuell. B HeKOTOPBIX BapHaHTax peajn3aluy HalueHT
WMeeT TATOJIOTHUECKOe COCTOSHHE, XapaKTepHu3yrlleecs aKCOHAJIBHOW JereHepamueir. B
HEKOTOPBIX BApHAHTAX pead3alMud Yy MalUeHTa AUArHOCTHPOBAHO MATOJIOIMYECKOE COCTOSIHHE,
XapaKTepU3yIOIMIeeCss aKCOHATBHOMN JIeTeHepaIueH.

[18] B HekOTOpBIX BapuaHTaX peaan3alii NpeayioKeHHbIe CIIOCOOBI BKITIOUAIOT BBEIEHHE
KOMITO3UIINH, ONHUCAHHOM B AAHHOM JOKYMEHTE, TpYyIIe MalMeHTOB, HYKIAIOLIUXCsS B 3TOM. B
HEKOTOPBIX BapHAHTAX PEaIM3alMy yKa3aHHAs rpymnna BeIOpaHA W3 WHIAMBHAYYMOB, NESATEILHOCTD
KOTOPBIX CBSI3aHa C BBICOKMM PHCKOM TPaBMaTHYECKOI'O HEWPOHAJBHOIO IOBpekIeHus. B
HEKOTOPBIX BapHAHTAX pEeAM3AlMH YyKa3aHHAs Trpynna BbeIOpaHAa H3 CIOPTCMEHOB, KOTOPBIE
3aHMMAIOTCSl CHOPTOM MJIU APYTOH AESTENBHOCTBIO C BEICOKOM CTENEHBIO PUCKA.

[19] B HekoTOpRIX BapumaHTax peaqus3aluy NALUEeHT IOABEPKEH pPHUCKY pas3BUTHS
HEWpOJereHEePaTHBHOT'O paccTpoiicTBa. B BapmaHTax peanuzanuu NMamUeHT SBIISIETCS MOXKUJIBIM. B
HEKOTOPBIX BapHaHTaxX peau3alii y MalueHTa CYLIECTBYET HM3BECTHBIH TE€HETHUECKUi (PaxTop
pHCKa HeWpOoaereHEPAIUH.

[20] B HekOoTOpHIX BapuaHTaX peaju3alliid JAHHOTO ONMMCAHUS MPEIIOKEHBl COSTMHEHNS,
KOTOpbI€ MPHUTOIHBI, HATIPUMED, B KAUECTBE AHATMTHUYECKUX HHCTPYMEHTOB, B KayecTBe 00pa3IoB
IUisi OMOJIOTMYECKUX aHAJIM3aX, W B KAYECTBE TEPANEBTHUECKUX areHTOB MO JAHHOMY OMHUCAHHIO.
CoenuHeHusi, MPENJIOKEHHbIE B JAAHHOM OIMCAHHWH, TAK)Ke MPUTOAHBI [JIsl M3yuYeHHs (PYHKLUUU
SARMI1 B OHOJOTHYECKHX W MATOJOTHYECKHX SIBJICHHSIX, a TAKKe IJisi CPABHHTEbHOW OL[€HKH
HOBBIX HHIHOUTOPOB akTUBHOCTH SARMI in vitro wiu in vivo.

[21] B HekoTOpBIX BapuaHTaX peaJM3alud OOHO WJH OoJiee COEOMHEHHWH W/WJH

KOMITO3UIIMM, OMHUCAHHBIX B JaHHOM MOKYMEHTE, MPHUrOAHBI, HANpHUMEp, B KaudecTBe crocoda



NOJABJICHUs] JIerpajalliil HEHPOHOB, IMOJYYEHHBIX OT CyObekTa. B HEKOTOphIX BapuaHTax
peanu3anyi OOHO WK Oojiee COeNMHEHUH M/MiIM KOMIIO3ULUI, ONUCAHHBIX B JTAHHOM JTOKYMEHTE,
INPUTOAHBI JIs TOJABJEHHUS JAereHepalud HelipoHa MJIM ero 4YacTu, BbIpAllleHHON in vitro. B
HEKOTOPBIX BAPHAHTAX PEAsTH3alHNU OIHO MK O0Jiee COeMHEHHI U/MIH KOMITO3HLUH, ONMCAHHBIX B
JaHHOM IOKYMEHTE, MPUTOAHBI B KAYECTBE CTAOMJIM3UPYIOLIUX areHTOB MJISi MMOBBILIEHUS in Vitro

HGﬁpOHaHLHOFO BBIDKUBAHUA.

KDaTKOC OINMHCAHHE rna(bnqecxnx MATCPHAJIOB

[22] Ha ®wr. 1 npencrasnena crpykrypa 6enka SARMI .
Onpenenenns
[23] Anudpamuueckuir: TepmuH «amudaTUyUecKHil OTHOCHTCS K JIMHEHHOH (T.e.

HEPA3BETBJIEHHOW) WJIM Pa3BETBJICHHOW, 3aMELEHHON WJIM HEe3aMELIEHHOH YTrIeBOAOPOAHON IIEeMH,
KOTOpasi SIBJISIETCS TOJHOCTBIO HACHIIIEHHOW WM COAEPXKUT OOHY WM OoJiee eIuHHL
HEHACBHIIIEHHOCTH, HJIH K MOHOLIMKJIHYECKOMY YIJIEBOJOPOIY UM OULUKIIMUECKOMY YTJIIEBOAOPOY,
KOTOPBIH SIBJISIETCSI TOJHOCTBIO HACHILIIEHHBIM WM COAEPKAT OOHY WM OoJiee eIMHHI
HEHACBHIIEHHOCTH, HO HE SIBJISIETCS apOMATHYECKHM (TaK)Ke YIOMHUHAEMOMY B JAHHOM JOKYMEHTE
KaK «KapOOIMKIy MM «ukiIoanudarnyeckuit» ). Ecnu He yka3zaHo mHoe, anudaTHyecKue rpynbl
comeprkar 1-6 anmudaTHUECKUX aTOMOB yriepoma. B HEKOTOpbIX BapHaHTaX peau3aliu
amudarnueckue rpynnsl comepkat 1-5 anudaruueckux atroMoB yriiepoaa. B apyrux BapuanTtax
peanu3auuu amudarudeckue rpynmnsl comepkar 1-4 amudarnueckux atoma yriaepoma. B mpyrux
BapUaHTaX peajn3anuu anudaTHyecKue Ipynmsl comepkar 1-3 anmudaTnyeckux atoma yriepoaa, a
B JPYTrUX BapHaHTax peanu3anuu ajgupaTHuecKue Trpymmsl comep:kar 1-2 ammdaTHuecKux aToma
yriaepoaa. B HEKOTOphIX BapuaHTax peanu3aliy «HUKIOATH(ATHUECKUN» (WIH «KapOOILHKII»)
oTHOCUTCS K MoHouukanueckomy C3-Cs  yrimesomopoay wmm  Ounumkimundeckomy C7-Cio
YIJIEBOIOPOY, KOTOPBINA SIBJIIETCS MOJHOCTHKO HACBILIEHHBIM HJIM COAEPIKUT ONHY WM OoJjiee
€IWHUL] HEHACBIIIIEHHOCTH, HO He siBJisieTcs apomaTuueckuM. [logxoasimue anndaTnyeckue rpynmsl
BKJIIOYAIOT, HO HE OrpPaHMYMBASICh UMM, JIMHEWHbIE WJIM PA3BETBJIICHHbIC, 3aMEILICHHBbIE WJIN
He3aMeIleHHbIE AaJIKHJIbHBbIC, aJKeHWJIbHbIE, AQJIKHHWJIbHBIC, aJIKUJICHOBBIE, AJIKEHUJICHOBBIC,
AJIKMHUJIEHOBBIE TPYIIIBI M UX THOPUIBL.

[24] Ankui: TepMUH «JTKADY, UCIOJIb3YEMBIH OTAEIBHO WM KaK 4acTh OOJiee KPymHOro
(¢parMeHTa, OTHOCHTCS K HACBILIEHHON, HEOOSI3aTENIbHO 3aMELIEHHOH HEpPa3BETBICHHOW WM

pa3BETBJICHHON LIeNHU WM HUKJIMYECKON yIriieBOAOPOAHON rpymnne, coaepxkawen 1-12, 1-10, 1-8, 1-
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6, 1-4, 1-3 umu 1-2 aroma yrmepoga. TepMHH «IMKJIOAJKIJI» OTHOCUTCS K HeOOs3aTeNbHO
3aMEIIeHHON HACBIIIEHHOMN KOJIBLEBON CHUcTeMe, coaepkalieid OT OKoJio 3 A0 okoJyio 10 KOMbIeBBIX
aToMOB yriiepoaa. IIpuMepsl MOHOIMKINYECKUX HUKIOAIKUIIBHBIX KOJIel BKIIOYAOT [IUKJIOPOIIHII,
LUKJIO0Y THJI, UKJIOMEHTUJI, IUKJIOTEKCHIT M IUKIOT eI THIL.

[25] Ankuien: TepMUH «aJKUJIEH» OTHOCHUTCS K ABYXBAJIEHTHOW aJIKMJILHOW rpynme. B
HEKOTOPBIX  BapHaHTaxX peaiM3allidl  «aJKWJIeH» MPEencTaBiseT Co0OW  ABYXBAJIEHTHYIO
HEPa3BEeTBJICHHYIO WJIM PAa3BETBJICHHYIO AJIKWIBHYIO I'PYINy. B HEKOTOPBIX BapuaHTaX pean3aiuu
«aJIKUJIEHOBasi LIeMb)» MpencTaBisier coboit momumermwieHoByw rpymmy, T.e. -(CHz)n-, roe n
npencraBisier coOO0H MONIOKUTENBHOE IEI0€ UMCII0, HanpuMep, ot 1 10 6, ot 1 mo 4, or 1 1o 3, ot 1
0 2 uma ot 2 no 3. HeoOszaTenbHO 3aMellleHHAs ANKHIEHOBAs ILENb MPEICTABISIET COOOM
NOJUMETUJIEHOBYIO TpPYyIMIy, B KOTOpPOH onuH wiu Oojiee METHJIEHOBBIX aTOMOB BOIOPOAA
HeoOs3aTeNbHO 3aMEHEHbl 3aMmecTuTeneM. lloaxonsinue 3aMeCcTHTENH BKIIOYAIOT T, KOTOPBIE
OMHUCAHbl HHJKE IS 3aMELIEHHOH ajau(aTUyuecKoW TPYIIbl, ¥ TaK)Ke BKJIIOUAIOT T€, KOTOpBIE
OIHCaHbI B KOHTEKCTE JAHHOTO NoKyMeHTa. ClienyeT MoHUMAaTh, YTO ABA 3aMECTUTEINsI AJIKAJICH OBOM
IPYMIIBI BMECTE MOTYT OOpa30BLIBaTh KOJIBIEBYIO CHCTeMYy. B HEKOTOPBIX BapHaHTaX peaH3aliu
ZIBa 3aMECTHTEJIS BMECTE MOTYT OOpPa30BBIBATH 3-7-WIEHHOE KOJBIO. 3aMECTUTENU MOTYT OBITh Y
OIHOT'O U TOTO K€ UJIU Y PA3HBIX aTOMOB.

[26] Ankenui: TepMUH «aJKeHWD», HCIOJb3YEeMbI OTHENPHO IJIM KaK 4YacTb Oosee
KPYMHOTrO (parMeHTa, OTHOCHTCS K HEODS3aTENIbHO 3aMELIEHHOH HEepa3BETBICHHOH WiH
Pa3BETBJIEHHOH IENU WJIM LHUKINYECKON YIiIeBOJOPOAHON rpymme, Coaeprkalled Mo MeHbIIen Mepe
OIHY IBOWHYIO CBsI3b M copepskarnen 2-12, 2-10, 2-8, 2-6, 2-4 wim 2-3 aroma yriepona. Tepmun
UMKJIOAJIKEHUI» OTHOCHTCS K HEOOSI3aTeIbHO 3aMEIeHHOH HeapOMaTHYECKOH MOHOIMKITHUECKOM
WA TOJIMLUKJIMYECKON KOJBLEBOW CHCTEeMe, COZeprkKalled MO MeHblIeldl Mepe OOHY ABOWHYIO
YIJIepOA-YTIEPOAHYIO CBSA3b U comeprkareil oT okojio 3 mo okono 10 aromor yriepona. Ilpumepsr
MOHOLMKJIMYECKHX LHKIOAJKEHUJIBHBIX KOJIEHl BKJIIOYAIOT IUKJIOTIEHTHJI, LHKJIOTeKCEHWT |
LIUKJIOTEN TEHUJL.

[27] Ankunun: TepMUH «aJKUHUJ», HCHOJB3YyEMbI OTIAENBPHO WMJM KaK 4YacTh Oolnee
KPYMHOTO (hparMeHTa, OTHOCHTCS K HEeO0S3aTeNbHO 3aMELIEHHOH YIJIEBOAOPOAHON Trpymme C
HEpa3BETBIICHHOW WJIM Pa3BETBJICHHON LIENBIO, COAEpsKallell MO MEHbLIed Mepe OAHY TPOMHYIO
CBsI3b U comepkatnent 2-12, 2-10, 2-8, 2-6, 2-4 uym 2-3 atoMa yriiepoaa.

[28] Apun: TepMuH «apwi» OTHOCHTCS K MOHOLMKJINYECKHM H OUIUKIHYECKUM

KOJJBOEBEIM CHCTEMAaM, COACpPIKALlUM, B LECJIOM, OT IATH OO YCTBIpHAAUATH KOJBLECBBIX YJICHOB,



IpUYEM [0 MEHbBILEH Mepe OHO KOJIBIO B CHCTEME SIBJIIETCS aPOMATUUYECKHM, U MIPUA ITOM KaXKI0€e
KOJIBIIO B CHCTEME COIEPIKUT OT TPEX OO CEMU KOJBLEBBIX WIEHOB. TEPMHH «apiny MOXKET ObITh
UCIIOJIb30BAH B3aMMO3AMEHSEMO C TEPMHHOM «apujbHOE KOJbIIO». B HEKOTOPBIX BapHaHTaX
peanu3anuy JaHHOTO H300pETeHHs «apwl» OTHOCHUTCS K apOMATHUYECKOH KOJIBLEBOH CHCTEME,
KOTOpasi BKJIFOYAET, HO HE OrpaHHYMBAsACh MMM, (GeHus, OudeHwrt, HaAQTUI, aHTpALMJI U T.II.,
KOTOpPbIE MOTYT MMETh OMMH WU Oosiee 3amectuteneit. Takke B 00beM TEPMHUHA «apHil» B JaHHOM
KOHTEKCTE BKJIFOYEHBI TPYIIIBI, B KOTOPBIX apOMATHUYECKOE KOJIBIO KOHIAEHCHPOBAHO C OIHUM WJIH
Ooslee HEAPOMATHUYECKUMHU KAPOOUUKIMUECKMMH UJIM TE€TEPOLHKINYECKUMHI KOJBIAMH, TAKHE KaK
uHAaHua, ¢rammuani, HadTumuania, (QeHaHTPUIAMHUI, TETPAruapPOHA(PTIU, MMHUIAZOIUIMHII,
UMHIA30JIMIHH-2-0H | T.II.

[29] Ceaspieanue: Cnenyer mOHUMATh, UTO TEPMHUH «CBSI3bIBAHUE)» B TAHHOM KOHTEKCTE
OOBIYHO OTHOCHTCS K HEKOBAJIEHTHOMY B3aHMOIEHUCTBHIO MEXIY ABYMs WM Ooyiee OOBEKTaMH.
«I[Ipsimoe» cBs3bIBaHKE BKJIFOYAET (PU3MUECKHH KOHTAKT MEKAY OObexTamu wmim (hparMeHTaMu;
KOCBEHHOE€ CBSI3bIBAHWE BKJIIOYAET (DM3UUECKOE B3aAMMOMEHCTBHE MOCPEACTBOM (DHIUUECKOTO
KOHTaKTa C OOHUM Wi OoJiee MPOMEKYTOUHBIMH OObekTamu. CBS3bIBAHHE MEXKIY ABYMs WA
bosee 0OBeKTAMH OOBIYHO MOXKHO OLIEHHTE B JIIOOOM M3 MHOJKECTBA KOHTEKCTOB, BKJIFOUAS
U3yuYeHHe B3AMMOJENHCTBYIOIINX OOBEKTOB WM (ParMEeHTOB OTAENBHO WM B KOHTEKCTE OoJiee
CJIOKHBIX CHCTEM (HAIpPUMEp, TPH KOBAJIEHTHOM HJIH HHOM B3aUMOIEHCTBHU C HOCUTENIEM H/WIH B
OMOJIOrHUEecKOW CHCTEME MU KJIETKE).

[30] Buonozuueckuit oopazey: B naHHOM KOHTEKCTE TEpMHUH «OHOOrHUecKuil odpaszemny
OOBIYHO OTHOCHUTCS K 00pasily, MOJlyueHHOMY HJIH SIBJISIFOILEMY CSl TIPOU3BOAHBIM PACCMATPHUBAEMOTO
OMOJIOrMUECKOr0 MCTOYHUKA (HAMPUMED, TKAHM HJIM OPraHM3Ma, WM KJIETOYHOM KYJIbTYPBI), Kak
OIMKCAHO B JIAHHOM JOKYMEHTE. B HEKOTOPBIX BapHAHTaX PeaM3alid PACCMATPUBAEMBIN MCTOUHUK
BKJIFOUAET OPraHW3M, TaKOH KAaK >KMBOTHOE WMJIM YEJIOBEK. B HEKOTOPBIX BapHaHTAX peasi3aluu
Ouosiornueckuii oOpaser; mpencTaBasieT CcoOOOH WM COAEPKUT OHMOJOTHUYECKYIO TKaHb WM
JKHIIKOCTh. B HEKOTOPBIX BapHaHTaX peaNM3alii OHOJOrMYECKHUil O0pasell MOKET MPENCTABIISTH
co0oit MM COIEP>KATh KOCTHBIA MO3T;, KPOBb, KPOBSIHbIE KJIETKH; ACIHT, OOpaslbl TKAHH WA
TOHKOHMT'OJIbHOM TYHKIMOHHON OWONCHU; (DU3HOIIOrHUecKre >KUIAKOCTH, COAEPIKAINE KIIETKH,
HYKJIEMHOBBIE KHCJIOTBI TOMOT€HHOM (Dasbl, MOKPOTY; CIIIOHY; MOUYY; CIIHHHOMO3TOBYIO JKHIKOCTb,
NEPHUTOHEATIBHYIO YKHUIKOCTD; TUIEBPATBHY IO KHUIKOCTh;, KaJI, JIUM(}Y; THHEKOJIOTHUECKHE KUIKOCTH;
MAa3K{ C KOXKH; Ma3KH U3 BJIATAJIMINA; MA3KH M3 MOJIOCTH PTAa, MA3KH M3 TMOJIOCTH HOCA, CMBIBBI HITH

JJaBaKy, TaKU€ KaK IMPOTOKOBBIC JIAaBAKU WJIU 6p0HXOaJ'H>B60J'I$IpHI>Ie JJaBaxu, aCriupartsl, COCKO6I:I;
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00pa3ubl KOCTHOrO MO3ra; OHONCHitHBIE 00pa3ubl TKAHU; XHPYpPrHuecKue o0pasubl, Kaj, Opyrue
(bu3noNornYeckne JKUIKOCTU, CEKPEThl W/WUJIHM BBINEIEHHUS;, W/UJIM KJIETKH, NOJyYeHHbIe U3 HHUX, U
T.I. B HeKoTOpBIX BapHaHTaxX peaju3alui OHOJOrHUYECKHil OoOpasen MpencTaBiser COOOH Win
COOEPKUT KJIEeTKH, IIOJIyYeHHble OT WHAMBHIAyyMa. B HEKOTOpPBIX BapHaHTaX peaTH3aLuU
NOJIyYEHHbBIE KJIETKH MPENCTaBISIFOT COOO0M MM COmepsKaT KJIETKH WHAMBHIYyMa, Y KOTOPOro ObLT
noyiydyeH oOpasen. B  HeKOTOpbIX BapuaHTax peajusanuu oOpasell MpencTaBisieT Co0oi
«MEePBUYHBIN 00paser, MOMyUYeHHbINH HEMOCPEACTBEHHO U3 PACCMATPHUBAEMOr0 HCTOUYHHKA JTFOOBIMH
COOTBETCTBYIOIIMMHU crocobamu. Hampumep, B HEKOTOPBIX BapHAHTAX peAM3aLUU TEPBUUHBIN
Ouosiornueckuii oOpaser mojxydeH crnocobamu, BEIOpAHHBIMH W3 TPYIIIBI, COCTOSIIENH U3 OHOmCHH
(HampuMep, TOHKOUTOJIbHOM aCHHpaliy WK OUONCUU TKAHU), XUPYPIruu, coopa (Hu3n0I0ruuecKoi
JKHAKOCTH (HAampuMep, KpOoBH, TUMQBI, Kajia i T.1.) ¥ T.11. B HEKOTOPBIX BapuaHTaX pear3aliu, KaKk
MOHATHO W3 KOHTEKCTa, TEPMHH «o0pasely OTHOCUTCS K Mpenapaty, KOTOpPBIH MOJyueH
nepepaboTKol (HampuMep, yAajJeHHeM OJHOrO WaH OoJiee KOMIOHEHTOB H/WIH 100aBlieHHEM
OJTHOT'O HJIH OoJiee areHToB) nepBuYHOro obpasua. Hampumep, puiabTpoBanneM C UCMOIb30BAHHEM
nojynpoHuaeMon memOpanbl. Takoii «mepepaboTaHHBI 00pa3en» MOKET COaepKaTh, HAIIPUMED,
HYKJICWHOBBIE KHCJIOTBI WM O€NKH, BBIAENICHHbIE W3 00pa3ua MM MOJy4YEHHbIE MOCPEICTBOM
00paboOTKM TMEepBHYHOrO OOpasziia TAKMMH TEXHONOTHSAMH Kak aMrindukanums Wid oOpaTHas
tpanckpunuust MPHK, Bbiienenrne u/unm ouncTka HEeKOTOPhIX KOMIIOHEHTOB U T.[I.

[31] Buomapkep: Tepmun «Ouomapkep» B JaHHOM KOHTEKCT€ OTHOCHTCS K OOBEKTY,
COOBITHIO WJIM XapaKTEPUCTHKE, Ybe MPUCYTCTBHE, COAEpKaHHe, CTeNeHb, TUN W/win ¢dopma
KOPpEIHPYeT C KOHKPETHBIM pAcCMATPUBAEMBbI OHOJOTHYECKUM COOBITHEM HJIH COCTOSIHHEM,
Onaromapsi 4eMy €ro CYMTAIOT «MapKEpOM» NAHHOTO COOBITHSI WJIM COCTOSHUS. B KadecTBe JIHINb
HEKOTOPBIX MPUMEPOB B HEKOTOPBIX BapHAHTAX peau3alii OnoMapKep MOXKET MPEACTaBJIAThH
cobol WK comepyKaTh MapKep KOHKPETHOrO OOJIE3HEHHOTrO COCTOSIHHS MJIH BEPOSITHOCTH TOT'O, UTO
KOHKpETHOe 3a0oJieBaHMe, PACCTPOWCTBO WJIM MNATOJOTHMYECKOE COCTOSHHE MOYKET Pa3BUTHCS,
BOBHUKHYTh WU PELUOUBHPOBATb. B HEKOTOPBIX BapHaHTaX peanu3aluu OHOMAapKEp MOXKeT
NPEICTABIIATE COOOM WJIM COAEpP)KAaTh MapKep KOHKPETHOrO 3a00JIeBaHUS WJIH TEPATEBTUYECKOTO
MCXOMa, WJIH €ro BEepPOSTHOCTU. Tak, B HEKOTOPBbIX BapHaHTaX peali3alud OHOMapKep SBISETCS
NPEIUKTUBHBIM, B HEKOTOPBIX BapHaHTaX peajn3auuu OHOMapKep SBJSETCS MPOrHOCTHYECKUM, B
HEKOTOPBIX BapHaHTaX peaM3alud OuoMapkep SBJSIETCS OUATHOCTUYECKHM 3JIEMEHTOM
COOTBETCTBYIOIIETO PAacCCMATPUBAEMOr0 OHOJOrHMUYECKOrO COOBITHS WM COCTOsiHUS. bBromapkep

MOKET TPEACTABIATE COOOH WM comepkaTb OOBEKT JIFOOOro XHMMHUYECKOrO KJacca, U MOXKeT
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NPeACTaBIATE COOOM UM comepkaTh KOMOMHAIMIO 00bekToB. HanmpuMep, B HEKOTOPBIX BapUaHTaX
peanu3anuu OHMOMapKep MOXET MHPEACTABIATh COOOH WM CONEp)KaTh HYKJIEHMHOBYIO KHCIOTY,
NOJIMIENTH, JIMOUJ, YIJIEBOJ, HHU3KOMOJEKYJSIpHOE COeQUHEHHEe, HEOPraHWYeCKUH areHT
(HanmpuMmep, MeTa)UT WM HMOH) WIM HUX KOMOWHAImMIO. B HEKOTOphIX BapHaHTax pean3anuu
Ouomapkep mnpexacraBisier coOOW Mapkep KIETOYHOH MOBEPXHOCTH. B HEKOTOPBIX BapHaHTaX
peanu3anui OHOMAapKep SBISIETCS BHYTPUKIETOYHBIM. B HEKOTOPBIX BapuaHTaxX peau3aliu
Ouomapkep OOHAapYy>KHBAaeTCsl BHE KIETOK (HAmpUMep, CEKPETHPYETCs WM HWHBIM 00pa3om
o0pa3yercsi Wi MPUCYTCTBYET BHE KJIETOK, HAIIPHUMED, B (PU3HOIOrHMUECKON KHUAKOCTH, TAKOH Kak
KPOBb, MO4Ya, CJi€3bl, CJIIOHA, CIHHHOMO3rOBas JKUAKOCTb M T.JA.). B HEKOTOpBIX BapHaHTax
peanuzanii OHOMapKep MOMKET MPEACTABIATh COOOW WM COAEpKATh T'E€HETHYECKHH WU
SMUTEHETHYECKUN «OTMEYaTOK». B HEKOTOphIX BapHaHTaX peajn3alud OHOMAapKep MOXKET
NPECTABIIATE COOON MJIH COAEPIKATh «OTIMEYATOKY» TEHHON SKCIPECCHH.

[32] B HekoTOpBIX BapHaHTax peann3auuud OHOMAapKep MOXKET MPEACTABISITh COOON WM
comepikaTb Mapkep HeHpoIereHepanuyd WA BEPOSATHOCTH TOro, YTO HEHpOIaereHepaTUBHOE
3a0oJieBaHKe, PACCTPOWCTBO WJIM MATOJIOTMYECKOE COCTOSIHHE MOYKET PAa3BHTHCS, BO3HHKHYThH HJIH
peLuaIuBUPOBATE. B HEKOTOPBIX BapHAHTAX pean3alud OHMOMapKep MOXKET MPENCTaBIATh COOOM
WJIM COZIeP KaTh MapKep HelpoaereHepanni, TepaneBTHUeCKOro NCX0a, UM €ro BEpOSITHOCTH. Tak,
B HEKOTOPbIX BapHAaHTaX peajiM3ali OWOMAapKep SBJSETCS MPEAUKTUBHBIM, B HEKOTOPBIX
BApHAHTAX pealn3aluyd OHOMAapKep SBJISETCS NPOTHOCTHYECKUM, B HEKOTOPBIX BapHAaHTaX
peanu3zanuu OMOMapkep SBISIETCS IHATHOCTHYECKMM 3JI€MEHTOM  HepOoJereHepaTuBHOrO
3a00ieBaHMsI, PACCTPOWCTBA WJIM MATOJOIMYECKOrO COCTOSHHS. B HEKOTOphIX BapHaHTax
peanu3anii HW3MEHEHHs YPOBHsS OHOMapkepa MOryT ObITh OOHAapy>KeHbI B CIHHHOMO3IOBOIi
suakoctu (CSF), mna3me u/uimu CHIBOPOTKE.

[33] B HekoTOpBIX BapuaHTax peaju3alli HeHpoaereHepalus MOXeT ObITh OLIEHEHa,
HampuMep, MOCPEACTBOM OOHAPY)KEHUs YBEIMYEHHS H/WJIM CHUYKEHHS KOHIEHTPALHMH JIETKOrO
Oenka ueiipopunamentoB (NF-L) w/mnu tsokenoro Oenka HefipoduinamentoB (NF-H) (wim ero
dbochopunuposannoit popmel (pNF-H)), comepskariuerocss B CIHHHOMO3TOBON JKUIKOCTH CYyOBEKTa.
B  HekoTOprIX  BapuaHTaX  peanu3amud  3a00J€BAEMOCTb  W/MJIM  MPOTPECCHPOBAHUE
HelpoJereHepalun MOXeT OBbIThb OLEHEHO MO3UTPOHHO-dMHCCHOHHON Tomorpadueit (II9T) c
JUTAaHAOM TJIMKOMPOTEMHA CHUHANTHYeCKuX Be3ukys 2a (SV2A). B HekoTOpbIX BapHaHTax
peanu3anui OOHapy’KHMBaeMOe H3MEHEeHHe YpoBHs KOHCTUTYTHBHOrO NAD w/mmm cADPR B

HEWpPOHAX MOYKHO HCIIOJIb30BATh ISl OL[EHKH HEHpOAereHepalnu.
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[34] B HekOTOpBIX BapHaHTaX peaju3alii OOHAPYKUBAEMOE W3MEHEHHE OJHOTO WJIH
Oonee OenkoOB, CBS3aHHBIX C HeWpoIereHepanued, y CyObeKkTa MO CPaBHEHHIO CO 3I0pPOBOM
pedepeHCcHON Ipynmoil MOXKHO HMCIIOJIb30BATh B KauecTBe Ouomapkepa HelipopereHepanuu. Takue
Oenku BKJIIOYAIOT, HO HE OrpaHHYMBAsACH umH, ansOymun, amuiouna-p (AB)38, AP40, AP42,
ruanbHbIi GuOpusUsipHell kucierid Oenok (GFAP), cepaeunslii 0enok, CBSI3BIBAIOIIMI JKUPHBIE
kuciaotel (hFABP), monomurtapueii xemorakcuueckuii 6emok (MCP)-1, HeliporpaHuH, HeHpOH-
cneuuduueckyro enonazy (NSE), pactBopumbiii Oenmok-nipeamectBeHHuk amuionga (sAPP)a,
sAPPB, pacTBOpUMBIi TPUITEPHBIH pELENTOpP, OSKCIPECCHPYEMBbIi HAa MHUEIOUIAHBIX KJIETKAaX
(sTREM) 2, docdo-tay u/mnu obumii tay (total-tau). B HekOTOphIX BapuaHTaxX peajH3allid B
KauecTBe OnoMapkepa HelpodereHepali MOYKHO HCIONb30BAaTh YBEJIHYEHHE COIAEPIKAHUS
[IUTOKWHOB H/WJIH XEMOKHHOB, BKJIIOUasi, HO He orpannunBasick umu, Ccl2, Ccl7, Ccll2, Csfl u/unu
1l6.

[35] Hocumens: B naHHOM KOHTEKCTE TEPMHUH «HOCHUTENB» OTHOCHTCS K pa30aBHTEIIO,
aIbIOBAHTY, BCIIOMOTaTEeJIbHOMY BELIECTBY WJIH Cpele, C KOTOPBIMH BBOAAT KOMIO3HIHKKO. B
HEKOTOPBIX HJUTFOCTPATHBHBIX BapHAHTAX peaTU3aldil HOCHUTEIM MOTYT BKJIIOYATh CTEPHJIBHBIE
JKHJKOCTH, TaKWe KakK, HampuMep, BOJA M Maclia, BKJIKOUash Macjia HePTIHOro, >KUBOTHOTO,
PACTUTENILHOTO WJIM CHHTETHYECKOTO MPOUCXOXKISHHSI, TAKUE KaK, HAPHMep, apaxuCcOBOE MACIIO,
COEBOE MAaCJI0, MHHEPAJIbHOE MACJIO, KYH)KYTHOE MACJIO U T.I. B HEKOTOPBIX BapHaHTax pean3auuu
HOCHTEJH NPEACTABIISIOT COOOI MITH COIEpIKAT OUH MK OoJiee TBEPABIX KOMIIOHEHTOB.

[36] Kombunupoeannaa mepanusa: B nanHOM KOHTEKCTE TEPMUH «KOMOWHHPOBAHHAs
Tepanus OTHOCHUTCS K TAKUM CHTYALUsIM, B KOTOPBIX CYOBEKT HaXOIMUTCS MO OIHOBPEMEHHBIM
BO3JEHCTBHEM JBYX WJH 0OJiee TepameBTHYECKHX CXeM (Hampumep, HABYX wWiH OoJee
TEpANeBTHUYECKUX areHTOB). B HEKOTOPBIX BapuaHTaX peaH3aliy ABE WK OoJiee CXeM MOTYT OBbITh
BBEJICHBI OJJTHOBPEMEHHO; B HEKOTOPHIX BapHAHTAX PEATU3Al[MU TAKUE CXEMBI MOTYT OBITh BBEIEHBI
noCJe0BaTeNIbHO (HAPUMEpP, BCE «IO3bI» IMEPBOW CXEMbl BBENEHBI N0 BBEIEHHsS JIOOBIX 103
BTOPOIi CXEMBI); B HEKOTOPBIX BAPUAHTAX PEATH3ALMU TAKUE ar€HThl BBOAST IO MEPEKPHIBAIOLIIMCS
cXemMaM BBeeHHs 103. B HEKOTOphIX BapHaHTaX peajHn3alHid «BBEAEHHE» KOMOWHUPOBAHHOMN
Teparuy MOKET BKJIIOUATh BBEJICHHE OJHOIO WM OoJiee areHTa(0B) WIIM TAKTHKU (TAKTHK) JICUSHHUS
CyOBbeKkTy, MpUHUMAIOIIeMy ApPYrod areHT(bl) WM TAaKTHKY(H) JiedeHus B komOuHarmu. s
SICHOCTH, KOMOWHHPOBaHHAsI Tepanus He TpeOyeT, 4ToObl OTAeJIbHbIE areHThl ObUTH BBEIEHBI BMECTE
B COCTaBE OJHOW KOMITO3HULUH (WK Aa)ke 00sS3aTeIbHO B OHO M TO K€ BPeMsi), XOTSI B HEKOTOPBIX

BapUAHTAX peaju3alMH Ba WM OOjiee areHTOB HJIM WX AKTUBHBIX (PparMEeHTOB MOryT OBITBH
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BBEIICHBl BMECTE€ B COCTaBE€ KOMOMHHMPOBAHHOH KOMIO3MLHMHM WA JaK€ B KOMOHMHHPOBAaHHOM
COeMHEHUU (HampuMep, KaK 4YacTb EAWHOrO XHMHYECKOrO KOMIUIEKCA HJIK KOBAJIEHTHOTO
COEMHEHNs).

[37] Komnosuyua: CneuuanucraM B JaHHOW OOJACTH TEXHHWKH MOHSTHO, YTO TEPMUH
KKOMITO3UIIHSY MOXKeT OBbITh HCIOJNB30BAH Ui 00O3HAYEHHUS! OTAEIBHOr0 (Ppu3nyeckoro oObBeKTa,
KOTOPBIN CONEPKUT OOWH WJIH OOJiee YKa3aHHBIX KOMIIOHEHTOB. B 1eioM, eciii He yKa3aHO MHOE,
KOMITO3HUIIUSI MOKET OBITh B JIFOOOM (opme, Hampumep, B (popMme rasa, reiis, >KUIKOCTH, TBEPIOTO
BELIECTBA U T.[I.

[38] Homen: TepMuH «IOMEH» B JaHHOM KOHTEKCTE€ OTHOCHUTCS K CETMEHTY HJIM YacTH
Kakoro-mubo oObekTa. B HEKOTOpBIX BapHaHTAaX peaTH3alUl «JIOMEH» aCCOLUUPYETCS C
KOHKPETHOM CTPYKTYPHOU W/Miid (yHKIIHOHAIBHONH OCOOEHHOCTHIO NAHHOTO OOBEKTA, TAK YTO MPH
($u3nYEeCKOM OTHENEHHH IOMEHA OT OCTAJIbHOW YacTH MCXOMHOTO OOBEeKTa OH MO CYLIECTBY HIIH
MOJIHOCTBIO COXPAHSET KOHKPETHYIO CTPYKTYPHYKO W/MJIH (PYHKUHOHAIBHYI OCOOEHHOCT.
ANBTEPHATHBHO WJIH JOTOJIHUTENBHO, JOMEH MOYXET MPENCTaBJIATh COOOW WM COAEp:KaTh 4YacThb
00BEeKTa, KOTOpasi MPH OTHAEIEHUH OT YKa3aHHOrO (MCXOAHOro) OOBEKTA W CBS3BIBAHWUHU C IPYT'HM
(mpuHHMaOIM) OOBEKTOM MO CYIIECTBY COXpaHSET H/HJIM NMPUAAET MPHHUMAKOIIEMY OOBEKTY
onmHy Wi Oojiee CTPYKTYPHBIX W/MIK (YHKIHOHAJIBHBIX OCOOEHHOCTEH, KOTOPBIMH OH
XapaKkTepu3yeTcsi B UCXOAHOM OOBeKTe. B HEKOTOPBIX BapHaHTaX peaim3alii JOMEH MPEACTABISIET
coOOW CerMeHT HJIM YacThb MOJIEKYJbI (HApHMep, HU3KOMOJEKYJSIPHOTO COEOUHEHUs, YIJIEeBOAA,
JMMUA, HYKJIEMHOBOM KHCJIOTBI WJIM HOJMIENTHAa). B HEKOTOPBIX BapHaHTAaX peaM3aluy JOMEH
npeacTaBiiser coOOW CEerMeHT MONUIENTHIA, B HEKOTOPhIX TAKMX BAPHAHTAX pPEATU3ALMH IOMEH
XapaKTepU3yeTcsi  ONMPENEJIEHHBIM  CTPYKTYPHBIM  BJIEMEHTOM  (Hampumep,  KOHKPETHOIM
AMHHOKHCJIOTHOW TIOCJIEIOBATEIbHOCTRIO MM MOTHBOM IOCJIEOBATEIbHOCTH, XapaKTEPOM -
CIHpAaJH, XapaKkTepoM B-Ci10si, XapaKkTepOM CYNEPCIUPAH, XapaKTEPOM CIIyUalHOW CIUPAIH U T.1I.)
W/WIA KOHKPETHOW (PYHKIHOHAIBHOW OCOOEHHOCTHIO (HAMpUMeEp, CBSI3BIBAIOIIEH AKTHBHOCTBIO,
(bepMeHTaTUBHON aKTHBHOCTHIO, (POJAUHIOBOI aKTHBHOCTBIO, CHTHAJIbHOW AKTUBHOCTBIO U T.J1.).
[39] Jlekapcmeennan (popma unu eOunuUHAA jleKapcmeennan (opma: CnenuanucraM B
OaHHON OONacTH TEXHUKH TMOHSATHO, YTO TEPMHUH «JeKapCTBeHHass (opMa» MOKET ObITh
UCMOJIB30BaH ajisi 0003HAUYeHus: (PU3MUecKd OTAEIbHON €OUHULbI aKTHBHOI'O areHTa (Hampumep,
TEPANeBTHYECKOTO HJIM JMarHOCTUYECKOrO arenTa) ajisi BBefeHus cyobekty. OObIHO KayKaasi Takasi
eIUHUIIA COAEPKUT 3apaHee OIpENeleHHOe KOJMYECTBO AKTHBHOTO areHTa. B HEeKOTOpPBIX

BapUAHTAX PEAM3ALUN TAKOE KOJUYECTBO MPEACTABISET COOOW BEIMUMHY €IUHHUYHOH JO3bI (MM

14



ee IeNyI0 4acTh), MOAXOMSIIYIO IJisi BBEIEHHS B COOTBETCTBUH CO CXEMOH BBENEHHS 103, IS
KOTOpOW ObUIa yCTAHOBJIEHA KOppensuus C TpeOyeMbIM WM ONAarOmpHsITHBIM HCXOAOM MpH
BBEJICHUU PEJIEBAHTHOH rpymnne (T.e. C TepaneBTU4YecKol cxemol BBeneHus 103). Cnenuanucram B
JAHHOW OOJIACTH TEXHHKHU MOHSTHO, YTO OOLIee KOJHYECTBO TEPANEBTHUECKONH KOMIIO3MLUH HIIH
areHTa, BBEIEHHOE KOHKPETHOMY CYOBEKTy, OmpenessierT OJuH Win OoJiee Jiedalqux Bpadei, i OHO
MOJKET BKJIFOYATH BBEIEHUE HECKOJIBKUX JIEKAPCTBEHHBIX (HOPM.

[40] Cxema eeedenusn 003 wiu mepaneemuueckan cxema: CnenuanucraM B AaHHOU
00MacTH TEXHUKH MOHSATHO, UYTO TEPMHHBI «CXEMa BBEIEHHs I03» U «TEPAlEBTHUECKAs CXEMay
MOTYT OBITH HCIOJB30BaHBI JUIss OOO3HAUEHHs] COBOKYITHOCTH E€AWHHUYHBIX 103 (00bI4HO Oolee
OJTHOM), KOTOpBIE BBOISAT CyOBEKTY MO OTHAENBHOCTH, OOBIYHO C OINpeAeTeHHBIMH HHTEepBajaMU
BpeMeHH. B HEeKOTOpBIX BapHaHTAX peaM3alui [NAHHBIA TEpaneBTUYECKUH areHT HWMeeT
PEKOMEHIOBAHHYIO CXEMY BBEIEHHS, KOTOPasi MOJKET BKJIIOUATh OAHY MK Oojiee 103. B HeKOTOpbIX
BapHAHTAX PeaJ3alliy CXeMa BBEISHHUS BKIIIOUAET MHOXECTBO 103, KAKIAYIO U3 KOTOPBIX BBOAST C
ONIPENIeICHHBIM HMHTEPBAJIOM BpPEMEHH OTHOCHTEIBHO JAPYTruX 103. B HEeKOTOphIX BapuaHTax
peaym3aliil  OTHAENbHBIE O3Bl OTCTOSIT APYr OT JApyra Ha paBHBIE NMPOMEXKYTKH BPEMEHH, B
HEKOTOPBIX BApHAHTAX PEATM3AIU CXeMa BBEACHHSI BKIIIOUaeT MHOKECTBO /103 U IO MEHbIIEeH Mepe
7B Pa3IMYHBIX MHTEpBajia BPEMEHH, PA3AeIOIINX OTHENbHBIe 03bl. B HEKOTOPHIX BapHaHTax
peanm3any BCe O3Bl B CXeMe BBEICHHUS MMEIOT OAWHAKOBYIO BEJIMUMHY €IUHHYHON A03bl. B
HEKOTOPBIX BapHaHTaX peau3allud pas3jiM4yHble 03kl B CXEM€ BBEIEHHUs COAep)KaT pPasHyIo
BeIMYMHY. B HEKOTOpBIX BapHaHTaxX peajiM3allid CXeMa BBEIEHUsI BKJIIOYAeT IEepBYIO A03y B
HEepBOW BEJIMYMHE JO3bI, 3aTEM OJHY HJIH 0OJiee TOMOJHUTENBHBIX 103 BO BTOPON BEJIMYHHE JO3BI,
OTJIMYHON OT TMEpPBOH BENUUYMHBI J1O3bl. B HEKOTOPBIX BapUAHTaX peajIM3alUdH CXeMa BBEICHHS
BKJTIOYAET MEPBYIO 103y B MEPBOIl BEJIMUYHHE J03bI, 3aT€M OAHY HJIA OOJiee TOMOJHUTEIBHBIX 103 BO
BTOPOH BEJIMYMHE [03bI, KOTOpAas paBHA NEpBON BeIMYMHE A03bl. B HEKOTOPBIX BapHAHTax
peanu3alii CXeMa BBEIEHHS KOppEIupyeTr C TpeOyeMbIM WM OJaronpHUsiTHBIM HCXOIOM MpH
BBEJICHHUH COOTBETCTBYIOLIEH rpymnmne (T.e. TPeacTaBiisieT COOOH TepameBTHUYECKYH) CXEeMy
BBEJICHHS ).

[41] Bcnomozamensnoe  eewjecmgo: B JAHHOM  KOHTEKCTE€  OTHOCHUTCS K
HETepareBTHUECKOMY areHTy, KOTOPBI MOXKET ObITh BKITIOUEH B (hapMal[€BTHYECKYIO KOMIIO3HIIHIO,
HampuMmep, i O0ECIeUeHHs WK YJIydlleHns: TpeOyeMoil KOHCHUCTEHIIUH UIH CTaOMITH3UPYIOLIETO
s dexra. INogxonsimue dapmaineBTHUECKHE BCIIOMOTaTeIbHbIE BEIIECTBA BKJIIOUYAIOT, HAMPUMED,

KpaxMaJi, TJIIOKO3y, JIAKTO3y, caxapoly, JKEaTWH, COJIOM, PUC, MYKY, MeJl, CHJIUKareib, creapat
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HATPHs, MOHOCTEAPAT [NIMIEPUHA, TAJIBK, XJIOPUJ HATPHS, CyX0e 00e3KUPEHHOE MOJIOKO, TJIHLIEPHH,
I POINUJIEHTJIUKOJIb, BOZY, STAHOJ U T.II.

[42] I'emepoapun: TepmuHbl «rerepoapwyl» U «rerepoap-», UCIOJIb3yeMble OTIAEIbHO
WK KaK 4acTh OoJjiee KPymHOro pparMenTa, HampuMmep, «reTepoapaikuin Wi «TeTepoapaTKOKCHy,
OTHOCSITCSL K rpymmam, comgepskamumM S5-10 KONBIEBBIX aTOMOB, MPEANOUYTHTENBHO, S5, 6, 9 umu 10
KOJIBIIEBBIX aTOMOB, comeprkammM 6, 10 uma 14 m-371eKTPOHOB, pacHpeieIeHHBIX B ITUKIAYECKON
CTPYKTYp€; H COAEpP KaINM, KPOME aTOMOB YIjepoAa, OT OOHOTO IO MSTH reTepoaToMoB. TepMHH
«reTepoaToM» OTHOCHTCS K a30Ty, KHCIOPOAY WM Cepe M BKIIFOUAET JIIOOYIO OKHCIEHHYIO (hopmy
a30Ta WK Cepbl U JIIOOYIO KBATEPHU30BAHHYIO (OPMY OCHOBHOrO azora. I'erepoapusibHble TPYIIIbI
BKJTIOYAIOT, O€3 OrpaHHYeHus, THEHWI, (ypaHII, THPPOJIUAI, UMUAA30JIIL, THPA3OIUI, TPUAZONIUI,
TETPa30JIMJI, OKCA30JMJI, W30KCA30JMJI, OKCAAWa30JMJ, THA3OJIMJ, H30THA30JIMJI, THAAUA3OJMUIL,
OUPUII, THPUAA3UHWI, THPUMUAUHAJ, MHPA3HHII, WHIAOIM3HHWII, NYPHHWI, HAQTUPUAMHUI U
NTEPUANHWI. TEePMHHBI «TeTEepoapuyy WU «rerepoap-» B JAHHOM KOHTEKCTE TAaKKe BKJIFOYAIOT
IPYNIb, B KOTOPBIX TETePOAPOMATHYECKOE KOJBLO KOHASHCHPOBAHO C OJHUM uUJH Oojee
apUIbHBIMHU, LUKIOATH(PATUUECKUMH WM TeTePOLUKINIBHBIMA KONbLAaMH. HeorpaHuumuparomme
OPUMEPHI BKJIIOYAIOT WHAOJMI, HM3OUHIONWJ, OeH3oTHeHus, OeH3obypanusn, aubenzodypanm,
WUHAA30I1I, OEH3UMHUIA30JIII, OEH3THA30J M, XUHOJMI, W30XHHOJIWI, LHHHONWI, (TanasuHu,
XUHA30JMHUAJ, XUHOKCATMHWJ, 4H-XUHOMM3UHWI, KapOa3oyuj, AaKkpHOAUHII, (EeHA3HHMI,
(benotnazuHmI, HEHOKCAZMHMUII, TETPATUAPOXUHOIMHIII, TETPATUAPON3OXUHOIMHII U THPUAO[2,3-
b]-1,4-okcasun-3(4H)-on. T'erepoapuibHas rpynma MOXeT ObITh MOHO- HJIH OUIMKJIHYECKO.
Tepmun «rerepoapui» MOXKET OBITh HCIOJNB30BAaH  B3aUMO3aMEHSIEMO C  TEPMHHAMHU
«reTePOaPHIILHOE KOJIBIIOY, «TeTepOapuiIbHasl IPYIINay HIIH «eTepOapOMATHUECKUNY, U 000 U3
YKa3aHHBIX TEPMHUHOB BKJIIOYAET KOJIbIA, KOTOPBIE SIBJSIOTCS HEOOS3aTEIbHO 3aMELEHHBIMH.
TepMuH «rerepoapajKuiy OTHOCUTCS K AJKUJIBHON TpymIe, 3aMelleHHON TreTepoapryioM, MPUYeM
QJIKWJIbHAS M FETEPOAPHIIbHAS YaCTH HE3ABUCHMO SIBJISIFOTCS HEOOSI3aTEBHO 3aMEIEHHBIMH.

[43] I'emepoyurxn: B 1aHHOM KOHTEKCTE TEPMHHBI «TE€TEPOLHUKIDY, «TETEPOLIUKIIIIDY,
«TeTePOLUKIINYECKHN PaIUKaD) U «T€TePOLHKINYECKOe KOIBII0» UCIOIb30BAHbI B3aNMO3aMEHIEMO
U OTHOCATCS K CTaOWIbHOMY 3-8-ujleHHOMY MOHOLMKJIHYEeCKOMY win 7-10-ujeHHOMY
OUIIUKTMYECKOMY T€TEPOLUKINYECKOMY (PparMEHTY, KOTOPBIH SBJISETCS JTUOO HACBIIIEHHBIM, JIHOO
YaCTUYHO HEHACHIIEHHBIM M COAEPIKUT, IIOMHMO AaTOMOB YIJIeponda, OIHH HJIH OoJee,
IPEANOYTHTENEHO OT OJHOTO 0 YEThIPEX TeTepoaTOMOB, OIPeeiIeHre KOTOPBIX MPUBEIESHO BHIIIE.

HpI/I HUCIIOJIB30BAHUKU B OTHOLICHHUHU KOJBUECBOIO aTOMa IreTepOuUuKIIa TEPMHH «a30T» BKIOYACT
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3aMeIleHHbIN aToM a3ota. B kadecTBe mpumepa, B HACHILIEHHOM HWJIM YACTUYHO HEHACHIIIEHHOM
KosbLe, comepkamem 0-3 rerepoaTomMa, BBIOPaHHBIX W3 KHCJIOPOAA, CEPbl M a30Ta, a30T MOXKET
npencraBnats coboit N (kak B 3,4-muruapo-2H-nupponune), NH (kax B nupposaumguaune) una NR*
(xax B N-3aMeLIeHHOM MUPPOIHANHIIE). | eTepOLUKINYEeCKOe KOO MOXKET OBITh HIPUCOEIUHEHO
K OOKOBOI rpyIime y Jro00ro rerepoaTromMa MM aToMa yriepoaa, 00ecrneunBaromero oopasoBaHme
CTa0MJIBHOM CTPYKTYypbl, # JF000H M3 KOJBIEBBIX AaTOMOB MOYKET ObITh HEOOs3aTENBHO
3aMerneHHbIM. [IpuMepsl TaKMX HACBHIIIEHHBIX WM YaCTUYHO HEHACHIIIEHHBIX IeTePOLUKIIMUYECKAX
paIMKaIOB BKJIKOYAIOT, 0€3 OrpaHUYeHHUs], TETPAruApOodypaHmsi, TETPArUAPOTHEHMI, THIIEPUINMHIIL,
JNEeKaruAPOXUHOIMHIII, OKCA30JIMINHUJ, MUMEPA3UHUJ, NUOKCAHUJI, IUOKCOJAHWJI, NWA3EIHHMII,
OKCA3eMUHUJ, THA3EMUHII, MOP(QOIUHIT U THAMOPPOIUHII. | eTepOLUKINIbHASL TPYINa MOXKET
ObITb MOHO-, OHW-, TpH- WJIH [OJUIHUKIMYECKON, MPEANOYTHTEILHO MOHO-, OH- WIH
TPULHKITAYECKOM, Oosee  MPENNMOYTHTENBHO MOHO- HAJTA OUIUKIIUYECKON. Tepmun
«TEeTePOLUKIIAIANIKIITY OTHOCHUTCS K AQJKUJIBHOW Tpynme, 3aMElIeHHOW T'€TePOLHKIIIIOM, TIe
ANKWJIbHAST W TETEPOLMKIIMIIBHAS YaCTH HE3aBHCUMO SBJISIIOTCS HeoOsS3aTeNbHO 3aMElEHHBIMH.
Kpome Toro, rereponukiImyeckoe KOJIbLO TAKKE BKIIOUAET IPYIIIBI, B KOTOPBIX T'€TePOLHKINIECKOe
KOJIbLIO KOHJEHCHPOBAHO C OJHHUM WM 0Oojlee apuibHBIMH Kojbliamu (Hampumep, 2,3-
muruapodensodypas, 2,3-nurunpodens3o[b][1,4]auokcun u T.1.).

[44] Hunzubupyrowuii azenm: B maHHOM KOHTEKCTE TEPMUH (UHTHOMPYIOIIMN areHT»
OTHOCUTCS K OOBEKTY, YCIOBHIO WJIM COOBITHIO, Yb€ NPUCYTCTBUE, YPOBEHb MWJIH CTENeHb
KOppEeIUupyeT CO CHUKEHHBIM yPOBHEM MJIM AKTUBHOCTBIO MHUIIEHH. B HEKOTOpBIX BapHaHTax
peanu3anuyi HHrHOUPYIOIMINI areHT MOXKET IeHCTBOBATh HAPSMYIO (B TAKOM ClIyyae OH OKa3bIBAeT
CBO€ IEWCTBHE HEMOCPENCTBEHHO HA MHIIEHb, HAMPHMEP, NMPH CBSI3bIBAHHHA C MHINEHBIO), B
HEKOTOPBIX BapUAHTAX PeATU3alii HHTHOMPYIOIIHIA areHT MOXKET el CTBOBATh KOCBEHHO (B TAKOM
Cllyyae OH OKa3bIBaeT CBOE JEHCTBUE MOCPEICTBOM B3aMMOIEHCTBHUS C PETYJIATOPOM MHUIIEHU W/UJIH
HWHOT'0 M3MEHEHHsI PEryJIsiTOpa MUIIEHH, B Pe3yJIbTaTe Yero CHUKAETCS YPOBEHb W/ aKTHBHOCTD
MuileHn ). B HeKOTOPBIX BapuaHTax peaan3alii HHrHOUPYIOLIHI areHT MPEACTaBysieT COOO arexT,
Ybe MPUCYTCTBHE WJIM YPOBEHb KOPPEIMPYET C YPOBHEM HJIM aKTUBHOCTHIO MUIIEHH, KOTOpPHIE
CHIDKAIOTCS. OTHOCHUTEIBHO KOHKPETHOTO JTAJIOHHOTO YPOBHS WM AaKTHBHOCTH (Hampumep,
HaOMI01aeMOl B COOTBETCTBYIOLIMX 3TAJOHHBIX YCJIOBHSIX, TAKHX KaK MPHCYTCTBHE H3BECTHOTO
UHTUOMPYIOIIEro are’Ta i OTCYTCTBHE PACCMATPUBAEMOr0 HHIHOUPYIOLIEro areHTa u T.11.).

[45] Heupooezenepayusa: B naHHOM KOHTEKCTE TEPMUH «HEHPOIEreHepalusy OTHOCUTCS

K YMEHBIIEHHIO OIHON M 0oJiee 0COOEHHOCTEH, CTPYKTYP, QYHKIIUH WM XapaKTEPUCTUK HEHPOHA
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WJIM HEMPOHAJIBPHOU TKaHU. B HEKOTOPHIX BapHaHTax peajnu3aluyd HeHpOoAereHepaluio ONpPeaesiFoT
KaK TaTOJIOTMYECKOe yXyAlleHue B opranu3me. CnemuamucraM B JaHHOH OOJACTH TEXHUKH
NOHSTHO, YTO HEWpOJEereHepauusi CBsi3aHA C HEKOTOPBHIMU 3a00JIEBAHUSIMH, PACCTPOMCTBAMHU H
NATOJIOTUUECKUMH COCTOSIHUSIMH, BKJIIOUasi Te, KOTOpble MoOpakaioT Jioaed. B  HekoTopsix
BapHaHTaX peaju3aluy HeHpoaereHepauss MOKET ObITh BPEMEHHOW (HAmpuMep, BO3HUKAIOLIEH
HHOTZIA B CBSI3H C OMNpPEIENeHHbIMH HWHQEKIUIMU H/WIH XUMHYECKAMH WA MEXaHUYECKHUMH
NOBPEXIEHUSIMH), B HEKOTOPBIX BapHAaHTaX pealn3aluu HeHpoaereHepauus MOXKET ObITh
XPOHHYECKOW W/MJIM TMPOTrpPecCUpyrolleil (HampuMep, OHAa YACTO CBs3aHA C ONPEAECHHBIMH
3a00JIEBAaHUSIMH, PACCTPOMCTBAMU WJIM MATOJIOTHYECKUMH COCTOSIHHSIMH, TAaKHMH Kak, HO He
orpaHu4MBascb UMH, Oone3np I[lapkuHCOHA, aMHOTpodHUecKuii OOKOBOW CKIIEPO3, PacCETHHBIN
CKJiepo3, Oosie3Hbs XaHTHHITOHA UM OoJie3Hb AJibrieiiMepa). B HEKOTOPBIX BapraHTax pean3auuu
HEelpoJereHepalui0 MOKHO OLE€HHTh, HAMpHUMep, MO OOHAPYIKEHHIO Y CyObeKTa YBEIHYEHHS
Ouomapkepa, CBS3aHHOIO C HelipomereHepaiueii. B HEKOTOpbIX BapHaHTax peaju3aLUuu
HEepOoJereHepalui0 MOXKHO OLEHHTh, HANpUMep, N0 OOHAPYKEHHIO Yy CyObeKTa CHUIYKEHHS
OuomMapkepa, CBSI3aHHOTO C Helpomerenepaiueil. ANbTEPHATHBHO MJIM JOMOJHHTENBLHO, B
HEKOTOPbIX BAapHaHTaxX pealu3alud HelpoAereHepaludid MOKHO OLEHHUTb II0 MarHUTHO-
pe3onancHoi Tomorpaduu (MPT), Guomapkepam, ComepKaluMcs B CIHHHOMO3IOBOH JKHIKOCTH,
WIK 1O APYruM OHomMapkepam, HaOMIOAaeMbIM y NAUeHTOB. B HEKOTOPBIX BapHaHTaxX peajn3aluu
HEHpOoIereHepalrio ONpenessaioT o damty MeHee 24 MO KPaTKOM IIKaje OLEHKH MMCUXHYECKOTO
cratyca. B HEKOTOpBIX BapHaHTaxX peaju3aluy HelpoaereHepaluuss OTHOCUTCS K ITOTepe CHHAIICOB.
B HekoTOpBIX BapuaHTax peaju3aluu HelpojereHepanus OTHOCUTCS K YMEHBIIEHUIO HEpPBHOMN
TKAHH B CBSI3H C TPABMATHYECKUM IOBPEXKIEHHEM (HAPUMED, O] BO3AEHCTBHEM BHEIIHEN CHIIBI,
HApyIIAKOLIEH IEJOCTHOCTh HEPBHOH TKaHH). B HEKOTOpPBIX BapHaHTax peaju3aluu
HelpoereHepanusi OTHOCUTCS K YMEHbIIEHUIO Nepudepruueckoil HEPBHON TKaHH. B HEKOTOPBIX
BapHaHTaX pealM3alni HeWpoJereHepaus OTHOCUTCA K YMEHBIIEHHIO IEHTPAIbHON HEpPBHOM
TKaHU.

[46] Ilepopansneti: BeipaxeHus «epopaibHOE BBEACHNUE» U «BBEACHHBIM MEPOPATLHOY
B JAHHOM KOHTEKCTE HMEIOT 3HAUeHH e, H3BECTHOE B JaHHOW OONACTH TEXHHKH, KOTOPOE OTHOCHTCS
K BBEJICHUIO COSAUHEHU S UJIM KOMIIO3ULIUN Yepes3 POoT.

[47] Ilapenmepansusiii: BripakeHus <«MapeHTEPAIbHOE BBEICHUE» W «BBEASHHBIN
napeHTepajbHO» B JAHHOM KOHTEKCTEe MMEKOT 3HAUYeHHe, U3BECTHOE B JAHHOW OOJAaCTH TEXHHKH,

KOTOPOE€ OTHOCHUTCA K crocobam BBCOACHUS, OTJIMYHBIM OT SHTCPAJIBHOI'O WU MECTHOI'O BBECACHUS,
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OOBIYHO TOCPEACTBOM HMHBEKLUUH, M BKJIIOYAIOT, 0O€3 OrpaHHUYeHHs, BHYTPUBEHHYIO,
BHYTPUMBIIIEUHY IO, BHYTpPUAPTEPUATIEHYIO, HHTPATEKAJIbHYIO, HUHTPAKANCYJISIPHYIO,
UHTPAOPOUTATIBHYIO, UHTpaKapAUaJIbHYIO, BHYTPUKOXKHYIO, HUHTpaIlepUTOHEATIBbHYIO,
TPAHCTPAaxXeaJbHYIO, TMOAKOKHYIO, CYOKYTHUKYJSIPDHYIO, BHYTPHCYCTaBHYI, CyOKAICyJISIPHYIO,
cy0apaxHOUAATIbHYIO, HHTPACIUHAIBHYIO U HHTPACTEPHATIBHYIO HHBEKIHIO U HHDY3HIO.

[48] Yacmuuno HenacoviwjeHHvlil: B JaHHOM KOHTEKCTE TEPMHH «YaCTHYHO
HEHACBHIIIEHHBIN» OTHOCUTCSA K KOJBbIEBOMY (ParMEHTy, KOTOPBIH COIEPKUT MO MEHbIIEH Mepe
OIHY [ABOMHYIO WJIM TPOWHYKO CBSI3b MEXKIY KOJBLEBBIMH aTOMamMu. TepMHH «YaCTUYHO
HEHACBHILEHHBII» BKIIIOYAeT KOJIbIIA, WMEIOLINE HECKOJIbKO LEHTPOB HEHACHILIEHHOCTH, HO HE
BKJTIOUYAET apOMaTHYeCKie (HampuMep, apuiibHbIE WK TeTepoapuiibHbie) (parMeHThl, ONpeaeieHue
KOTOPBIX IPUBENEHO B TAHHOM JIOKYMEHTE.

[49] Ilayuenm: B 1aHHOM KOHTEKCTE TEPMUH «MALMEHT» OTHOCHTCS K JIFOOOMY
OpraHu3my, KOTOPOMY BBeJI€HA HJIM MOXET ObITh BBEJCHA MPEUIOKEHHAS] KOMITO3ULUS, HATPUMeED,
B OKCIEPHMEHTAJbHBIX, AWACHOCTHUYECKUX, MPOPHIAKTUYECKHX, KOCMETHUYECKUX  HW/WJIH
TEpPAaNeBTHYECKUX  LeNsAX. THMHuYHBIe  TAlMEeHThl  BKIIOYAIOT  JKMBOTHBIX  (Hampumep,
MJIEKOMUTAIOIINX, TAKAX KAaK MBILIH, KPBbICBI, KPOJMKH, NPHUMATHI W/WIH JIIOAH). B HEKOTOPBIX
BApUAHTAaX peaju3aliy NALUEHTOM SBISETCS 4YeNoBeK. B HEeKOTOPBIX BapHaHTax pean3aluu
HNalMeHT CTpajaeT WM IIPeApacloiio’keH K OOHOMYy MM Oosiee pacCTpoiCTBaM MK
MATOJOTMUECKUM COCTOSHMSM. B HEKOTOPBIX BapHaHTax peau3alud MAalUueHT AEMOHCTPUPYET
OouH WM OOjiee CHMIITOMOB PACCTPOWCTBA MJIM IATOJIOTHYECKOrO COCTOSHHS. B HEKOTOPBIX
BApUAHTAX peaTH3alMK y [MalueHTa IUArHOCTHPOBAHO OJHO WM Oojiee pacCTPOMCTB WM
MATOJOTHUECKHX COCTOSHHM. B HEKOTOpPhIX BapHAHTAX peajn3alud NAlUeHT MPUHUMAET WIIH
NPUHUMAJT ONPEAETICHHYIO TEPAIMIO IS JUArHOCTUKH H/HIIK JIEYeHUs: 3a00JIeBaHuUs, PaCCTPONCTBA
WJTH TIATOJIOTUYECKOTO COCTOSIHHUSL.

[50] Dapmayesmuyecxkan KOoMnos3uyus: B ITaHHOM KOHTEKCTE TEPMUH
«papmarieBTHUECKass KOMIIO3HUIMS» OTHOCHUTCS K AaKTHBHOMY AareHTy, COCTAaBIEGHHOMY B
KOMIO3HLUIO C OOHUM WK Oojiee dapMaleBTHUYECKH MPUEMJIEMBIMH HOCHTEISIMH. B HEKOTOPBIX
BApUAHTAX peaJN3alid AaKTHBHBII areHT TMPUCYTCTBYET B €OWHUYHOM pasMmepe [03bl,
COOTBETCTBYIOLLEM [IJIsl BBEJIEHUS 110 TePAIlEBTHUECKOIN CXeMe MM 10 CXeMe BBEIIEHUS 103, KOTOpas
IEMOHCTPUPYET CTATHCTHYECKH 3HAUMMYIO BEpPOSITHOCTH IOCTIDKEHHUS 3apaHee ONpeAeeHHOrO
TEepaneBTHYEeCKOro 3(dexta mnpu BBEAEHWH peIEBAHTHON rpymne. B HeEKOTOphIX BapuaHTax

peanmn3anuu d)apMaI_leBTI/ILIeCKI/Ie KOMITO3UIINUU MOTYT OLITh CliIenaJIbHO COCTABJICHBI IJIA BBCIACHUA
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B TBEPAOW WJIH KUAKOW (opMe, BKIIKOUAsT (POPMBI, BHITOJIHEHHBIE C BO3MOKHOCTBIO: MTEPOPATEHOTO
BBEJICHHSI, HANPUMeEp, KUJIKHE JIeKapCTBeHHbIe (OpMBI (BOOHBIE HJIM HEBOAHBIE DPACTBOPBI WM
CyCleH3uH), TaOJIeTKH, HampuMmep, il TPaHCOYKKAJIbHOTO, CYOJMHTBAJIBHOIO H CHCTEMHOIO
BCAChIBaHHUs, OOJIFOCHI, MOPOIUKH, TPAHYJIBI, MACTHI AJSI HAHECEHHUS HA S3bIK, MaPEHTEPATLHOrO
BBEACHHUS, HAIpUMep, TMOAKOXKHON, BHYTPUMBIIIEYHOW, BHYTPUBEHHOW WJIM SHIHAYPAJTHHOU
UHbeKIMH B (oOpMe, HAMpUMep, CTEPHJILHOTO pACTBOpa WJIM CYCIEH3WH, WK JIEKAPCTBEHHOM
(GOpMBI C YCTOHYHMBBIM BBHICBOOOKIEHHEM, MECTHOI'O HaHECEHHUsI, HanmpuMmep, B popme kpema, Ma3u
WM TIJTACTBIPSI C KOHTPOJMPYEMBIM BBICBOOOKIEHHUEM HJIN CIIPEesi, HAHOCHMOrO Ha KOXY, B JIETKHE
WK B MOJIOCTh PTa; BHYTPUBATHHAJILHOTO WJIM BHYTPHPEKTAJIBHOIO BBEAECHUS, HATIpUMep, B opme
neccapusi, KpeMa Wi MeHbl, CyOJIHHTBaIBHOIO; OKYJISIPHOTO; TPAaHCAEPMAJILHOTO, WIH HAa3aJIbHOTO,
MyJIBMOHAJIFHOT'O BBEACHHS, & TAK)KE Ha APYTHE CIU3UCThIE IOBEPXHOCTH.

[51] QDapmayeemuuecku  npuemiembiti: B [gaHHOM — KOHTEKCTE  BBIPAXKEHUE
«(apMaleBTHUECKH MPUEMIIEMBI» OTHOCHUTCS K TAKUM COEOUHEHHUSM, MaTeprajiaM, KOMIIO3HLIHSIM
W/WIHA  JIEKApCTBEHHBIM (opMaM, KOTOpbIE C MEIUILMHCKOW TOUKH 3pPEHHs] TMPHUTOIHBI JUIs
NpPUMEHEHHs] B KOHTAKT€ C TKAHSIMH OpraHM3Ma 4YejOoBeKa M JKHBOTHBIX 0e€3 upe3MepHOit
TOKCUYHOCTH, Pa3lpa’KeHHs, aJUIEPrHUECKON pEeaKIuH MM APYTUX HpoOeM WM OCIIOKHEHUH,
COPa3MepHO C Pa3yMHBIM COOTHOILIEHHEM IT0JIb3a/PHCK.

[52] Dapmayesmuuecku npuemiiemslii. Hocumepy: B 1aHHOM KOHTEKCTE€ TEpPMUH
«(apmarieBTHUECKH MPHEMJIEMbIIl HOCHTENb» O3Ha4yaeT (papManeBTHUECKH MPHEMIIEMBbIN MaTepua,
KOMITO3ULMIO WA CpeAy, TaKyK Kak >KAAKHH WM TBEPAbI HAMOJHUTENb, pa30aBUTENb,
BCIIOMOTATEIbHOE BELeCTBO WJIM PACTBOPUTENb, UHKAICYJIUPYIOIUNA MaTepHall, Y4acTBYIOLUIUN B
HepeHoce WM IOCTaBKe TpeOyeMoro COeqUHEHHsS M3 OJHOr0 OpraHa WM YacTH Teja B APyrou
opraH win 4acth Tena. Kakaplii HOCUTENIb DOJKEH OBITh «IIPHEMJIEMBIM» B TOM CMBICJIE, YTO OH
JOJKEH OBITh COBMECTHM C APYTHMHU KOMIIOHEHTAMH KOMIIO3ULIMK U HE JIOJIKEH ObITh BPEAHBIM sl
nanrerTa. HekoTopele mnpuMepsl MaTEpPHANIOB, KOTOpPbIE MOTYT CIYXHTb B KadecTBe
(dbapManeBTHYECKH MPHEMIIEMBIX HOCHTENEH, BKIIOYAIOT. caxapa, Takue KaK JIAaKTo3a, TJII0K03a U
caxapo3a; KpaxMalibl, TAKHEe KaK KyKypy3HbIH KpaxMaj i KapToQeabHbIH KpaxMa; LHeJUT0JIO3Y U ee
IPOM3BOAHbIE, TaKHe KaKk KapOOKCHMETHIILENIION03a HATpHs, OTWILEUII0JIOo3a W amerar
IeJUTIONO3b], MOPOILIKOOOPA3HBIA TPArakaHT; COJOM; JKENATHH, TAJIbK; BCIIOMOTaTeNIbHbIE BEIeCTBa,
TaKH€ KaK Macji0 Kaka0 M BOCKU IJIsl CYNIO3UTOPUEB, Macjia, TaKHEe KaK apaxucoBOE€ Macio,
XJIOIKOBOE Maclio, cadiopoBoe Maciio, KYHKyTHOE MAacllo, OJIMBKOBOE MAaClIo, KYKypy3HOe Maciio H

COEBOC MAaCJIO, TJIMKOJIM, TaKUE€ KaK HIPONUJICHITIMKOIb, MHOIOAaTOMHBIC CIIMPTBI, TaKUE€ KakK
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TJIUIEPUH, COPOUT, MAHHUT M MOJHATHJICHIJIMKOJNb, CIOXHBIe 3(HpBL, TaKMe Kak OTHJIONEAT H
sTIUIaypat; arap, OydepHble areHTbl, Takue KaKk TUAPOKCUI MarHus M THAPOKCUI AJIOMHUHUS,
IBTUHOBYIO KHUCJIOTY; allMPOTE€HHYIO BOJAY, M30TOHHYECKHI COJIEBOH pacTBOp; pacTtBop PuHrepa;
STHNIOBBIA  crupT; pH-OydepHbie pacTBOPBI, CIOKHBIE MOMUIPHUPBI, MOJUKAPOOHATHI H/HITH
NOJUAHTHIPUIBI, W JIPyrde€ HETOKCHYHbIE COBMECTHMBIE BEIECTBA, HCIOJb3yEMbIE B
(bapMareBTHYECKUX JIEKAPCTBEHHBIX (hopMax.

[53] Dapmayesmudecku npuemiemasn cop: TepmuH «papmaneBTHUECKH MpHEMIIEMAsT
COJb» B JaHHOM KOHTEKCT€ OTHOCHTCS K COJIIM TaKUX COEIUHEHHH, KOTOpbIE MOAXOMAAT s
npUMeHEeHHs B (papMalieBTHUEeCKOM KOHTEKCTE, T.€. COJIM, KOTOPbIe C MEOUIIMHCKON TOYKH 3PEHUs,
OPUTONHBI JJIi TMPUMEHEHHs B B KOHTAKTE C TKAHSMH YEJIOBEKA W HHUBIIUX JKHBOTHBIX, Oe3
Ype3MepHONl TOKCHYHOCTH, pPa3ApaKeHUs, aJUIEPrHYeCKON peakuud H T.M., U COPa3MEPHO C
pPa3yMHBIM COOTHOLIEHHEM MOJib3a/puck. DapMaleBTHUECKH MPUEMIIEMbIE COJTH XOPOLIO W3BECTHBI
B JaHHOW obOmactu TexHuku. Hampumep, aBropamu S. M. Berge et al. mogpoOHO ommcaHbI
(dapMareBTHYECKH MpuemMiieMble coiu B myonukauuu J. Pharmaceutical Sciences, 66: 1-19 (1977).
B HekoTOphIX BapuaHTax peaju3auuu (HapMaLeBTUUYECKH MPHEMJIEMbIE COJIM BKJIIOYAIOT, HO HE
Or'PaHUYMBASICb UMM, HETOKCHUHBIE COJIU MPHUCOEAMHEHUsI KHCJIOT, KOTOPbIe MPENCTABISIOT COOOMH
COJMM  aAMHUHOTPYNNbI, OOpa30BaHHbIE C HEOPraHMYECKUMH  KHCJIOTAMH, TaKHUMH  Kak
XJIOPHCTOBOAOPOAHAST KHCJIOTa, OpOMHCTOBOmOpOAHAs Kucjaota, (ochopHas KHCIOTa, CEpHas
KUCJIOTa M MIEPXJIOPHAsI KUCJIOTA, MJTH C OPTaHMYECKUMHU KUCIOTAMH, TAKUMH KaK YKCYCHasl KHCIIOTA,
MaJIEMHOBAsl KUCJIOTA, BUHHAS KUCJIOTA, JIMMOHHAs KHCJIOTA, SHTAPHAsl KHCJIOTa HJIM MaJOHOBAs
KUCJIOTA, WM C MPUMEHEHHEM IPYTHX CIOoCOOOB, HCIONB3yeMbIX B JAHHOH OONAaCTH TEXHUKH,
TAKUX KaK MOHHBIA OOMeH. B HEKOTOpBIX BapHaHTaxX peaju3ainuu (papManeBTUUECKH MPUEMIIEMbIE
CONMM BKJIIOYAIOT, HO HE OrPAHWYMBAsACh UMM, aJUIUHATHBIE, aJlblHHATHBIE, ACKOpPOATHBIE,
acmapraTHble, OeH30JCyJb(hOHATHBIE, OeH30aTHbIE, OHCYabdaTHBIE, OOpaTHBIE, OyTHPATHBIE,
kaMdopaTtHsie, kaMpopcysibPoHATHEIE, HUTPATHBIE, IUKJIOMEH TAHIIPONUOHATHBIE, TUTJIFOKOHATHBIE,
nonenuicyiasdataeie, 3TaHCYJb(GOHATHBIE, (OopMHUATHBIE, (yMapaTHbIEe, TIIFOKOTENTOHATHBIE,
rnunepodocdaTHbie,  TIIOKOHATHBIE,  T'eMHCYJb(aTHbIE, TeNTaHOATHBIE,  TIEKCAHOATHBIE,
TUIPOUONUAHBIE, 2-THAPOKCHATAHCYJIb(OHATHBIE, JAKTOOHOHATHBIE, JIAKTATHBIE, JIAypPaTHBIE,
naypuicyiabdaTHble, MaJlaTHble, MaJjieaTHble,  MaJOHATHbIE,  MeTaHCyJb(doHATHBIE,  2-
Ha(pTANTMHCYIb(OHATHRIE, HHUKOTHHATHBIEC, HUTPATHBIE, OJIEATHBbIE, OKCAJATHBIEC, MAJILMUTATHBIE,
naMoaTHbIe, TMEeKTHHATHBIE, mHepcysibdatHbie, 3-peHunmponuoHatHeie, (ocdarHbie, MUKPATHBIE,

NHUBAJIATHBIC, PO OHATHEIC, cT€apaTHLBIC, CYKIIUHATHEIC, Cy.]'[]:(baTH bBIC, TapTpPAaTHHIC,
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THOLMAHATHBIE, M-TOJYOJICYJIb(OHATHBIE, YHIEKAHOATHBIE, BaJiepaTHbIe COMM H T.I. lIpumepsl
COJIel IIEJIOYHBIX WM LIEJIOYHO3EMENBHBIX METAJUIOB BKJIIOUAIOT COJM HATPHUS, JIMTHUS, KaJIHs,
KaJbLMsI, MarHUsl U T.I. B HEKOTOPBIX BapuaHTax peasuszauuu (papMaleBTHUYESCKH NpPUEMIIEMBIE
COJIM BKJIFOYAIOT, €CJIU 3TO YMECTHO, HETOKCHYHBIE€ COJIM aMMOHHS, YETBEPTHYHOTO AMMOHHUS U
AMHHHBIX KaTHOHOB, OOpa30BaHHbBIE C HCIOJIb30BAHHEM MPOTHBOMOHOB, TAKUX KAaK TaJIOTEHHU],
rHAPOKCUI, KapOokcuiar, cyibdar, docdar, HuTpar, amkui, comepskamuii oT 1 10 6 aToMOB
yriiepoja, cyib(hOoHAT U apHICYJIb(hOHAT.

[54] Ilpedynpesxcoams wumn  npedynpedcoenue. B 1TaHHOM KOHTEKCTE TEPMHHBI
KIPEAyNPEeKIATEY WM KIPEAYIPEKICHUEY», HCIONb3yeMble B OTHOLIEHHH BO3HHUKHOBEHHSI
3a00JieBaHMsI, PACCTPOUCTBA H/UJIM MATOJOTHYECKOrO COCTOSIHHSI, OTHOCSTCS K CHIJKEHHIO PHCKa
pa3BuTHs 3a00JieBaHKS, PACCTPOMCTBA W/WIM MATOJOTHMYECKOTO COCTOSHHS, H/HJIH K OTCPOUKE
BO3HHUKHOBEHHSI OJHOTO WM 0OJiee MPU3HAKOB HJIM CHMIITOMOB 3a0OJieBaHMsI, PACCTPOICTBA WK
NaTOJOrMYeCKOro cocrosius. [IpenynpekneHue MOKHO CUHTATH MOJHBIM, €CJIH BO3HHKHOBEHHE
3a0o0JieBaHMsI, pACCTPOMCTBA WJIM MATOJOTHYECKOrO COCTOSIHHS —3aJepyKaHO Ha  3apaHee
onpeneNeHHbIN Iepruos BpeMeH.

[55] Cneyudpuunwui. TepmMuH «cneru(pUUHBINY», UCHOAb3YEMbIl B JAHHOM KOHTEKCTE B
OTHOILIEHHH areHTta, O0JaJAIoIero aKTHBHOCTBHIO, MOHSTEH CHEHAMCTaM B JaHHOW 00JjacTu
TEXHUKA M OOO3HAUAET, UTO JAHHBIA areHT PACHO3HAET MOTEHLUAJbHbIE OOBEKTHI-MUIIEHH WIIH
coctosiHus. Hampumep, B HEKOTOPBIX BAPHAHTAX PEATM3ALNN YKA3aHO, YTO AreHT «CrenupuyuecKm
CBSI3BIBAETCS C €r0 MHUINEHBIO, €CIH OH MPEANOYTHTEIbHO CBS3bIBAETCS C AAHHON MUIIEHBIO B
OPUCYTCTBHH OJHOH WM 0ojiee KOHKYPHPYIOUIMX aJbTEPHATHBHBIX MHIIEHeH. Bo MHOrmx
BapHUaHTaX peaM3alluil Crenn(puIecKoe B3auMOAENHCTBHE 3aBUCHT OT MPHCYTCTBHS O pPENETIeHHOM
CTPYKTYPHON OCOOEHHOCTH OOBeKTa-MUILIEHH (HAIIPUMEp, DIUTOMA, LIETH, CBA3BIBAIOIIErO CaiTa).
Crnenyer mOHMMATh, UTO CHENU(PUUHOCTh HE 00s13aTENBHO TOJKHA ObITh a0COMIOTHOM. B HEKOTOPBIX
BapHUaHTaX peaU3alud CIeu(UUHOCTh MOXKET ObITh OLIEHEHA MO CPABHEHHIO CO CHEH(HUHOCTHIO
CBSI3BIBAIOIIErO areHTta K OJHOMY WM Oojiee APYTHM MMOTEHLHAJIbHBIM OOBbEeKTaM-MHIIEHSIM
(HampuMep, KOHKypeHTaM). B HEKOTOpBIX BapHaHTaX peajn3aluy Crlelu(PUIHOCTh OLEHHBAIOT IO
CPaBHEHHIO CO CHENH(PUUHOCTHIO 3TAJOHHOTO CeU(UIECKOr0 CBI3YIOIIEro areHTa. B HeKOTOphIX
BapHaHTaX peaju3aliy CHeHu(UUHOCTE OLEHHBAIOT MO CPABHEHHIO CO CHEHU(PUUHOCTBHIO
STAJIOHHOTO HeCHennu(pUuUecKkoro CBS3YIOIIEro areHTa. B HEKOTOpBIX BapuUaHTaX peaTu3aluu
YKa3aHHBIA areHT Wi OOBEKT HEe CBA3bIBAETCS OOHAPYKUBAEMBIM 00pa3oM C KOHKYPHPYIOLIEH

aﬂbTepHaTI/IBHOﬁ MUIICHBIO B YCJIOBUAX CBA3BIBAHUA C €TI0 00BLEKTOM-MHUIIEHLIO. B HEKOTOPBIX
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BApPUAHTAX PEAIM3ALUU CBS3YIOLIMH areHT CBSI3bIBAETCS CO CBOMM OOBEKTOM-MHILEHBIO ¢ Oosee
BBICOKOW CKOPOCTBIO AaCCOLMAIlMU, C MEHbILIEH CKOPOCTBIO [MCCOLMALUU, C IOBBIIIEHHON
aUHHOCTBIO, C YMEHBIIEHHOW AWCCOLHALMEH W/MIM C TOBBIIIEHHOW CTAaOHJIBHOCTBIO IIO
CPaBHEHHUIO C KOHKYPHPYIOLIEH ajibTePHATHBHON MHIIEHBIO(SIMH ).

[56] Cyovexm: B [aHHOM KOHTEKCTE TEPMHH «CYOBEKT» OTHOCHTCS K OpPraHU3MY,
OOBIYHO K MJIEKOMHUTAIOLIEMY (HAmpuMep, K YeNIOBEKY, B HEKOTOPBIX BapHAHTAX pean3aluu
BKJIIOUAsi TpeHaTajbHbie (OpMBI uesioBeka). B HEKOTOPBIX BapuaHTaX peau3alii CyObeKT
CTpajaeT OT pPeJIEBAHTHOrO 3a0O0JieBaHUS, PACCTPOWCTBA WM MATOJOTHYECKOrO COCTOSIHUS. B
HEKOTOPBIX BAPHAHTAX PEATU3AlUU CYOBEKT MPEeapaclosioKeH K 3a00JE€BAHHIO, PACCTPONCTBY WIIH
NaTOJOrMYECKOMY COCTOSHHIO. B HEKOTOPBIX BapHAHTAX peajn3alii CyObeKT NPOSBISET OIUH HITH
Oojiee CHMITOMOB HJIM XapaKkTEPUCTHUK 3a0oyieBaHMs, PACCTPOWCTBA WJIHM MATOJOTHYECKOTO
COCTOsiHUSL. B HEKOTOPBIX BapuaHTAX peau3aluil CyOBEeKT HE MPOSBISET HUKAKUX CHMIITOMOB HJIH
XapaKTepUCTUK 3a0OJIeBaHUs, PACCTPONCTBA WJIM MATOJIOTMYECKOrO0 COCTOSHHUS. B HEKOTOpBIX
BaApUAHTaX peaH3alud CyObEeKTOM SIBJIIETCS KTO-THOO C OOHUM WM Oojiee XapaKTEepHBIMH
NpU3HAKAMH TPEIpaClOOKEHHOCTH WJIM PUCKAa BOSHHKHOBEHHUs 3a00JIeBaHHUs, paCCTPONCTBA WIIH
NAaTOJOTMYECKOTO COCTOSIHHS. B HEKOTOPBIX BapUaHTAX peasin3alui CyOBbEeKTOM SIBJISIETCS MALUEHT.
B HekoTOpBIX BapuaHTaX peain3alud CYyOBEKTOM SIBISIETCS MHAMBHIYYM, KOTOPOMY IOCTaBJIEH
QMArHO3, U/WJIH KOTOPBIA MPUHUMAET /UM PUHUMAJ JISYEHUE.

[57] 3ameuwiennslil. UM Heo0A3amebHo  3amMeuiennvlil: B 1aHHOM  KOHTEKCTe
COENMHEHHs] COMVIACHO HACTOSIEMY H300pPETEHHIO MOIYT COAepKaTh «HeoDS3aTesbHO
3aMelleHHbie»  (parmMeHTsl. B menoMm, TEPMHH = «3aMEINEHHBIN»,  HCIONb3YEMbIH  C
NPEIIIECTBYIOIIUM TEPMHUHOM «HEOOsI3aTeNIbHO» Wi 0e3 HEero, O3Hauyaer, uTo OOWH WJIH Oojee
aTOMOB BOJIOPO/JAa YKa3aHHOTO (pparmMeHTa 3aMeleHbl MOAXOIAIINM 3aMECTUTENEM. « 3aMEIEHHBII

OTHOCUTCSI K OJHOMY Wy Oojiee aToMaM BOIOPOJA, KOTOPBIE SIBHO WJIH HESIBHO MPUCYTCTBYIOT B

R1
X
e
cTpykType (Hampumep, A OTHOCHTCS K IO MeHbIIeH Mepe R
NH
R1
NH N~ NH NH
4Rt

OTHOCHTCSI K 11O MEHbIIEH Mepe R R WK R').

Ecnu He yka3zaHO WMHOE, TO «HEOOS3aTENBbHO 3aMELIEHHAsy» TPyIa MOXKET MMEThb MOIXOISILIHI

3aMEeCTHTENb B KQKIOM 3aMeIaeMOM MOJI0KEHHH 3TOW TPYIIIBI, U €CJIH B JIIOOOW MTAHHOH CTPYKTYpe
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MOJKeT OBITh 3aMelleHo Ooyiee OJHOro MONOKEHHs 0oJiee, UeM OJHUM 3aMECTHTENEM, BEIOPaHHBIM
U3 ONpEAeIeHHON I'PYIIIbl, TO YKa3aHHBIN 3aMECTUTENb MOKET ObITh OJJMHAKOBBIM HJI PA3INYHBIM
B KaXAOM moniokeHnn. KomOuHamuu 3amecTuTeneii, NpenyCMOTPEHHBIX AAHHBIM H300peTeHHeM,
IPENNOYTUTENBHO SBJSIFOTCS TAKUMH, KOTOPbIE HPUBOAIT K OOpAa30BAHUIO YCTONYMBBIX WIIH
XUMHUYECKH BO3MOXKHBIX COeNMHEHUN. TepMUH «yCTONUUBBII» B JAaHHOM KOHTEKCTE OTHOCHUTCS K
COEIMHEHHUSIM, KOTOPbIE CYIIECTBEHHO He M3MEHSIIOTCS MPU BO3AEHCTBUU YCIOBHH WX MOJYYEHHS,
OOHapy KeHUs 1, B HEKOTOPBIX BAPHAHTAX PEAM3ALUH, UX BbIAEJCHUS, OUNCTKH U MIPUMEHEHHUs IS
onHOM MK OoJiee 1esel, OMUCAHHBIX B HACTOSIIEM TOKYMEHTE.

[58] Ilonxonsimue OAHOBAJEHTHBIE 3aMECTUTENM Yy 3aMEIaeMOoro aroMa yriiepoza
«Heo0s13aTeNIbHO 3aMEIeHHOM» TPYIIBI HE3aBHCUMO ImpenacTaBisiior codoi ranmoren; -(CHz)o4R®; —
(CH2)04OR°®; -O(CHz2)04R®, —O—(CH2)o-4C(O)OR®; «(CH2)04CH(OR®)2; -(CH2)0-4SR®; —(CH2)o-
4Ph, xotoperii moxer ObITh 3amerneH rpynnoi R°, —(CH2)o4O(CHz)o-1Ph, xoTopslii Moxer ObITH
samerien rpymnmoii R°; —CH=CHPh, kotopsiii moxer ObiTe 3amernen rpymmoii R° —(CHaz)o-
4O(CH2)o-1-mupuami, KOTOpbIii MokeT ObITh 3amerieH rpymmoii R%, —NOz; —CN; —Ns; -(CHz2)o-
aN(R®)2; —=(CH2)o4N(R°)C(O)R®; —N(R®)C(S)R®; —(CH2)0-4N(R°)C(O)NR®2; -N(R°)C(S)NR°2; —
(CH2)04N(R°)C(O)OR®; —N(R°)N(R®)C(O)R®; -N(R°)N(R°)C(O)NR®2; -N(R°)N(R°)C(O)OR®;
(CH2)0-4C(O)R®; —C(S)R°; CH2)0-4C(O)OR°®; (CH2)0-4C(O)SR®; -(CH2)0-4+C(0)OSiR°3; «(CH2)o-
4OC(O)R®; “OC(O)(CH2)0-4SR®; (CH2)04SC(O)R®; |(CH2)0-4C(O)NR°2; —C(S)NR®2; -C(S)SR®; —
SC(S)SR®,  -(CH2)04OC(O)NR?;; -C(O)N(OR°)R°; —-C(O)C(O)R°; —C(O)CH2C(O)RS;
C(NOR®)R®; -(CH2)0-4SSR®;, —(CH2)04S(0)2R°;, —(CH2)04S(O)(NH)R®;, —(CH2)0-4S(0)20R°;
(CH2)0-40S(0)2R°; =S(0)2NR®2; -(CH2)04S(O)R®; -N(R°)S(0)2NR®2; -N(R°)S(0)2R®; -N(OR°)R®;
—C(NH)NR®,; —P(0)2R°; -P(O)R®;; -OP(O)R®;; —OP(O)(OR®),; SiR°3; —(Ci-s Hepa3BeTBJIEHHBbII

|

wnn passetBieHHbld  ankiieH)O-N(R®),; wimm —(Ci—s Hepa3BETBJIIEHHBI WM Pa3BETBJIEHHBIH
ankmwieH)C(O)O-N(R®),, roe kaxmeiii R° Moker ObITh 3aMellleH, KaK ONPENENEHO HUXKE, U
HE3aBUCUMO TpeacTasiiser coboit Bogopon, Ci—e amudatuueckyto rpymny, —CH2Ph, —O(CH2)o-1Ph,
-CH2-(5-6-uneHHOe  reTepoapuyibHOE  KOJBLO),  S5-O-uJeHHOE  HACHILEHHOE,  YaCTUYHO
HEHACBIIIEHHOe WM apHiIbHOE KOJIBIIO, conepkariee 0-4 rerepoatoMa, HE3aBHCHMO BBIOPAHHBIX U3
a30Ta, KHCJIOpOaa Wi cepbl, ik 8-10-uieHHOe OHLIMKINYECKOe apHJIbHOE KOJIBIIO, coaepskaiuee O-
4 rerepoaToma, HE3aBHCHMO BBIOPAHHBIX M3 a30Ta, KUCIOPOAA WJIM CEPbl, HJIM, HECMOTpPS Ha
NPUBEIEHHOE BBILIE OMpEAENieHNe, Ba He3aBHUCUMBIX Ciiydass R® BMecTe ¢ uX MpOMeKyTOUHBIM(H )

atomoM(amu) 00pasyroT 3-12-ujleHHOe HACBIIIEHHOE, YaCTHYHO HEHACHIIEHHOE I apUIIbHOE
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MOHO- WJIH OWIMKJIMYECKOe KOJbLO, comepxamee 0-4 rerepoaroMa, HE3aBUCHUMO BBIODAHHBIX U3
a30Ta, KACIOPOA UIIH CePbl, KOTOPOEe MOXKET ObITh 3aMEIIEHO TaK, KaK ONPEAeSIeHO HIDKE.

[59] IMogxonsiue oqHOBaJIEHTHBIE 3aMecTUTeNH ¥ R (1mu kosbua, 00pa3oBaHHOrO MpH
oO0benuHEeHNH ABYX HE3aBHCHMBIX ciy4aeB R° ¢ MX MPOMEXKYTOYHBIMH ATOMAaMH) HE3aBHCHMO
npencrasisitor coboit ranoren, CH2)o-2R®, —(ranorenR®), ((CH2)o-2OH, —(CH2)0-2OR®, -(CH2)o-
»CH(OR?®),; -O(ranorenR®), —CN, —N3, —(CH2)0-2C(O)R®, -(CH2)o->C(0O)OH, |(CH)>C(O)OR®, —
(CH2)0-2SR®, —(CH2)o-2SH, —(CH2)o-2NH», —(CH2)o-oNHR®, —(CH2)0-2NR®;, —NO,, —SiR®;, —
OSiR*®3;, -C(O)SR®, —(Ci-s Hepa3BeTBneHHbI unu passeTsiaeHnbiii ankuiaed)C(O)OR® umm —SSR®
rae xaxapiii R® sBiseTcs He3aMeleHHbIM, WM B CIy4ae HaJMuUhs MPEINIECTBYIOIEr0 TEPMUHA
«TaJIOTeH» SIBJIIETCSl 3aMEIIEHHBIM TOJBKO OOHUM WJIH OOJiee aTOMaMH TaJioreHa, U HE3aBUCHMO
BeiOpan u3 Ci— amudatuueckoit  rpymmbel, —CHoPh, —O(CHz)o—1Ph wan  3-6-unennoro
HACBILEHHOT O, YaCTUYHO HEHACHIIIEHHOT'0 UM apHJILHOTO KOJIbIla, comepskariero 0-4 rerepoaroma,
HE3aBUCHUMO BBIOPAaHHBIX M3 a30Ta, KHCIOpOAa WU cepbl. lloaxopsinue OBYXBaJeHTHBIE
3aMEeCTUTENH Y HACBIIEHHOro aToMa yrieposa B R° ekmouaror =0 u =S.

[60] Ilonxonsimue nABYXBaJIeHTHbIE 3aMECTUTENMd Yy HACBHIIIEHHOTO aroMa yriepona
«HEeobA3aTeTPHO 3aMENIEHHOW» TPyIIBl BKIOUWAOT criemyiomue; =0 («okcow), =S, =NNR™,
=NNHC(O)R", =NNHC(O)OR’, =NNHS(O):R’, =NR’, =NOR’, -O(C(R))-30- wm -
S(C(R"2))2-3S—, rae kaxmblii HesaBUCHMEIH ciaydaii R* BeiGpan m3 Bomopona, Ci.6 amudaruueckoi
IPYIIBL, KOTOpas MOXET ObITh 3aMeleHa TaK, KaK ONPENENIeHO HIDKE, WM HEe3aMEILIeHHOro
5-6-4JIEHHOr0 HACBIIIEHHOr0, YACTUYHO HEHACHIIEHHOTO MJIM apuJIbHOTO KOJIbIa, coaepxaruero O-
4 rerepoaTomMa, HE3aBHCHMO BBIODAHHBIX M3 a30Ta, KHCIOpoma wuiaM cepbl. Iloxxopsiuue
NBYXBaJIEHTHbIE 3aMECTHTEJIH, KOTOpbI€ CBS3aHbl C BHIMHAJIBHBIMH 3aMELIa€MbIMH aTOMaMH
yriepona «HeoOsS3aTenbHO 3aMelleHHoi» rpymmbl, BimouaoT, —O(CR%)2-30-, rme kaxmwiil
He3aBHCHMBIH ciyuait R* Beibpan u3 Bogopona, Ci-¢ anubaTHUeckoil PPyIIIbL, KOTOPAS MOXKET ObITh
3aMelleHa TaK, KaK OINpEeNeNieHO HIKe, WJM HEe3aMEIIeHHOT0 S-O-uJIeHHOrO HACHIIEHHOTO,
YaCTHYHO HEHACBHIIEHHOIO WM apWJIbHOTO KOJIbIA, comepxkamiero 0-4 rerepoaroma, HE3aBUCHMO
BBIOPAHHBIX U3 a30Ta, KUCIOPOAA UJIH CEPBI.

[61] Ioxxonsiue 3aMecTHTeNH B amupaTHueckoil rpynne R Bxmouaror ramoren, —R®,
-(ranorenR®), -OH, —OR®, —O(ranorenR*®), —-CN, —C(O)OH, —C(O)OR®, —NH,, -NHR®, —-NR*; wu
-NO», rue xaxnapiii R® sBisercs He3aMeINeHHbIM WM, B CIyYae HaJU4Msl TPENIIECTBYIOLIErO
TEPMUHA «TaJIOTEH» SIBJISETCS 3aMELIEHHBIM TOJIBKO OJHUM WM 0Oojiee aTOMaMH TajioreHa, |

He3aBucuMo mnpexnctasisier coboit Ci4 amudarnyeckyro rpynmy, —CH2Ph, “O(CHz)o-1Ph umu 5-
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6-wIeHHOe HAaCBIIEHHOE, YaCTUYHO HEHACHIIIEHHOEe WJIM apIIbHOE KOJbIo, comepxkaiiee 0-4
reTepoaToMa, He3aBHCUMO BBIOPAHHBIX M3 a30Ta, KUCIOPOAA UIIH CEPhI.

[62] IMomxonsinue 3aMecTHTENss Y 3aMEIIaeMOr0 aroMa as3oTa «HeoOs3aTeabHO
samemenHoi» rpymmel  Bkmouator —Rf, -NR, —C(O)R', —-C(O)OR', —C(O)C(O)R', -
C(O)CH2C(O)RY, —S(O):RT, —S(0):NR;, —-C(S)NR", -C(NH)NR", mwm -N(RHS(0).R'; rme
kaxmeiii RT HesaBucumo mpencrasmsier co6oit Bomopoxn, Cie anndaTHUecKyO IPYINy, KOTOpast
MOKET OBITh 3aMEIIEHa TaK, KaK OImpeneaeHo Hike, HesameleHHbiii —OPh unn Hesamernennoe 56-
YJICHHOE HACBIIIEHHOE, YaCTUYHO HEHACBHIIIEHHOE WM apuiibHOE KOJbLo, coxepskamiee 0-4
rerepoaToMa, HE3aBUCHMO BBIOPAHHBIX W3 a30Ta, KUCAOPOAA HJIM Cepbl, WJIH, HECMOTpsS Ha
IPUBENEHHOE BhIIIE ONpEJeNeHIe, IBa He3aBUCUMBIX ciydas R BMecTe ¢ mx mpomexyTounbIM(H)
atomom(amu), 00Opa3yrOT He3aMelleHHOe 3-12-ujieHHOe HACBILIEHHOE, YaCTUYHO HEHACHIIEHHOE
WA apiibHOE MOHO- WM OMLMKINYECKOe KOJbLO, comepskainee 0-4 rerepoaTroMa, HE3aBUCHMO
BBIOPAHHBIX U3 a30Ta, KUCIOPOAA UJIH CEPBI.

[63] IMogxomsmme 3amectuten:n y amadatmueckoit rpymmsl R HesaBucumo
npencraBisor coboit ranoren, —R®, —(ranorenR®), -OH, —OR®, —O(ranorenR®), -CN, —C(O)OH, —
C(O)OR®, -NH», -NHR®, -NR*; unu —NO,, rue xaxasiii R® sBiseTcs He3aMeIeHHbIM WM, B
Clly4yae HaJM4YMs NMPEIIECTBYIOLIEro TePMHHA «TajIOreH», SIBJIIETCS 3aMElleHHBIM TOJIBKO OJHUM
wm Oojiee aTOMaMu rajoreHa, U He3aBUCHMO npencrasiser coboi Ci4 amudaTuyuecKyro rpymmy, —
CH2Ph, -O(CHz)o-1Ph mnu 5-6-uneHHOe HACBHIIIEHHOE, YaCTUYHO HEHACHIIEHHOE HJIH apHJIbHOE
KOJIBIIO, copeprkainee 0-4 rerepoaToma, HE3ABHCUMO BBIOPAHHBIX U3 a30Ta, KACIOPOIa UITH CEPBL
[64] Tepaneemuueckuit azenm: B NaHHOM KOHTEKCTE BBIPAKEHHE «TepaNeBTHUYECKUI
areHT», B LEJIOM, OTHOCHUTCS K JIIOOOMYy areHTy, KOTOpBIi BBI3bIBAET TpPeOyeMbIii
bapmakonornueckuii 3GQPeKT mpu BBENEHHH B OpraHu3M. B HEKOTOPBIX BapHaHTaX pean3alud
areHT CYHATAIOT TEPANEeBTHYECKHM areHTOM, €CJIH OH JEMOHCTPHPYET CTATUCTHYECKH 3HAYUMBIN
3¢ (deKT B COOTBETCTBYIOLIEH MOMYJIALUN. B HEKOTOPBIX BapHAHTAX pPeaii3aliii COOTBETCTBYOLIAsI
MOMYJISILUS MOYKET MPEACTABIIATE COOO TPyNy MOAETbHBIX OPraHu3MOB. B HEKOTOPBIX BapuaHTaxX
peanu3anii COOTBETCTBYIOLIAS MOMYJISILUAS MOKET ObITh OMpenesieHa MO Pa3IUuHBbIM KPHTEPHSIM,
TAKUM KaK OINpeesieHHAs BO3PACTHAsl TPYINA, MOJI, FeHeTHYeCKuil (OH, yKe CYIIECTBYIOIIUE
KJIIMHUYECKHEe COCTOSHHUS W T.J. B HEKOTOpBIX BapHaHTaX peaH3alufl TeParneBTHUYECKHIl areHT
NPeaCTaBJIsieT COOOM BELIECTBO, KOTOPOE MOKET ObITh HCIOIB30BAHO AJIsl OCJIA0IEHHUSI, YTy LI EeHHSI,
obyieryeHusi, 3aMeUIeHus], MPENyNPeKAeHus, OTCPOYKH BOSHUKHOBEHUsI, CHI)KEHUS TSDKECTH W/WITH

YMCHBIICHUA YaCTOTbl BO3HUKHOBCHUS OJHOroO HIIH fbonee CHMIITOMOB HIIH IIPHU3HAKOB
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3a00JieBaHMsI, PACCTPOMCTBA H/MJIM MATOJOTMUECKOTO COCTOSHHS. B HEKOTOpbIX BapHaHTax
peanu3aniy «TepaneBTUYECKUN areHT» MPeICTaBiIsseT COOOH areHT, KOTOPhIH ON00pEeH Wi JTOJIKEH
ObITE OOOpEH TOCYAapCTBEHHBIM OPraHOM 0 TMOCTYIUIEHHS B MPONAKy s BBEIEHHUs JHOAsM. B
HEKOTOPBIX BapHaHTaxX peaM3ali «TePAreBTHUECKUI areHT» MPEeNCTaBiseT coOOi areHt, Iuis
BBEJIEHHSI KOTOPOT'O YEJIOBEKY HEOOXOIUM PELIENT Bpaya.

[65] Jleuenue: B MaHHOM KOHTEKCTE TEPMHHBI <JICUUTY», «JICUEHHE» WU JICUHTHY
OTHOCATCS K JIFOOOMY CIOCO0y, HMCMOJb3yeMOMY Uil YaCTHUYHOTO WJIM TOJHOrO OCabieHwsl,
yiydineHus, oOJIErueHus, 3aMeUIeHUs], TPEAYIPEKIEHUs], OTCPOUKA BO3HHKHOBEHHS, CHHKEHUS
TSOKECTH W/WIIM YMEHBIIEHHWS] YaCTOThI BO3HHKHOBEHHSI OIHOrO HJH 0OOJjiee CHMIITOMOB HITH
NpU3HAKOB 3a00JIeBaHUS, PACCTPOWCTBA H/HJIM MATOJOTHYECKOTO COCTOsHUs. JleueHue MOKHO
OCYILECTBJIATE B OTHOLIEHWH CyOBEKTa, KOTOPBIH HE AEMOHCTPUPYET MPH3HAKOB 3a00JeBaHMS,
pacCTpOiCTBA W/MJIU MATOJIOTMUYECKOr0 COCTOSIHHS. B HEKOTOPBIX BapHaHTaX pead3alud JieueHHe
MOKHO OCYIIECTBJIITh B OTHOIIEHHH CyOBEKTA, KOTOPBIH JEMOHCTPUPYET JIMIIb PAHHUE MPU3HAKH
3a00JieBaHMsI, PACCTPOWCTBA W/WJIM TMATOJIOTMUYECKOTO COCTOSIHHUS, HAIIPUMEP C LENBIO CHUIKEHHS
pHCKa Pa3BUTHS MATOJOTUH, CBSI3aHHOH C 3a00JieBAaHHEM, PACCTPOMCTBOM H/WJIHM MATOJIOTHYECKHM
COCTOSIHUEM.

[66] Kpome Toro, ecnum He yka3aHO HHOE, B HEKOTOPBIX BAapHAHTAX pean3aiuu
CTPYKTYpBI, W300pakeHHbI€ B HACTOSIIEM OOKYMEHTE, TaKKe BKJIIOUAIOT COEAUHEHHUsS, KOTOpbIE
OTJIMYAIOTCS TOJBKO HAJIMYMEM OAHOro mWin Oojiee M30TONMHO OOOTAINEHHBIX WJIM MEYEHHBIX
H30TOMaMH aTOMOB. MeueHHbIe H30TOMaMU COEINHEHUs] MOT'YT COZIepIKAaTh OJMH WK OoJiee aTOMOB,
3aMEHEHHBIX Ha aTOM, MMEIOLIHI aTOMHYIO MacCy HJIM MacCOBOE YHCIIO, OOBIYHO BCTPEUAIOIIEECS B
npupone. [IpuMepsl H30TONMOB, MPUCYTCTBYIOIUX B coenuHeHusx popmyisr I uma dopmynsr I’) a
TaK)Ke TMOIBUIOB, OMHCAHHBIX B JAHHOM JOKYMEHTE, BKJIFOYAIOT M30TOMBI BOAOPOAA, YIJIEPOAa,
asora, kuciopona, dochopa, GTopa m XJopa, TAKHE KAk, HO He orpanuumBasics umu, ~H, *H, 1°C,
¢, BN, B0, 70, 3°S u '8F. HekoTopsle MeueHHbIE M30TONAMH COCNMHEHHs GopMmynsl 1 wmiu
dbopmynel I’, a Takyke MOIBUIOB, ONMUWCAHHBIX B JAHHOM IOKYMEHTE, MOMHMO MPHMEHHMOCTH B
KAueCTBE TEpANeBTHUECKHX areHTOB, MPHUICOAHbI TaKKe [JIs aHAJIM30B  paclpeaesieHusl
JIEKAPCTBEHHOTO COENMHEHUs /WK cyOcTpaTa B TKaHH, B KAUECTBE aHAIMTUYECKUX UHCTPYMEHTOB
WA 30HAOB B JAPYTHMX OMOJOrMUYECKHX aHaiu3ax. B OJHOM acmekTe HACTOSIIEero W300peTeHus
IPUTOHEI U30TONEI TpuTHS (Hampumep, “H) u yriepoma-14 (manpumep, C), ¢ yueroM mpocToTs!

ux obHapykeHHs. B mpyromM acmekre HacTosIIero H300peTeHns 3aMeHa OIHOro WiH Hosee aToOMOB
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BOJOpOa Ha Gonee TskeNble H30TOIBI, TaKue Kak aeiitepuii (Hanpumep, “H), MoxeT obecreunsaTh

HCKOTOPBIC TCPANICBTUYCCKUEC ITPCUMYLIECTBA.

Iloapo0Hoe onHCcAHHE HEKOTOPBIX BADHAHTOB PEAJTH3AIHH H300peTeHHs

3anpozpammuposanian aKkconabiasn oezenepauus u SARMI

[67] AKCcOHaIbHAsI JereHepauusi SIBJISIETCS TJIABHBIM MATOJIOTMYECKHM TMPU3HAKOM
HEBPOJIOTMUECKUX 3a00JIeBaHU, TAKMX KAK, HO HE OrPaHUYHBASICH MMM, 0OJIE3Hb AJbIreiiMepa,
6one3nn Ilapkuncona, ALS, paccesiHHBIN CKJepo3, nuabetnyeckas nepudepuyeckas HEBPOMATHS,
nepudeprueckass HeBpOmaTHs, BbI3BAHHAs XUMHOTEpanued, HACJIeICTBEHHAs HEBPOMaTHS,
TPaBMAaTHYECKOE TMOBPEKIAEHHE TOJOBHOTO MO3ra H/WiuM rjaaykoMa. [loBpeKOeHHbIE WK
HE3JIOPOBBIE aKCOHBI BBIBOSITCS IO BPOXKICHHON MPOrpaMMe CaMOYHHUTOKEHHSI, KOTOPasi OTJIMYHA
OT TPaIUIMOHHBIX MyTeH KIETOYHOW rubesM, TaKWX Kak amonTo3, W3BECTHOW Kak Bamieposa
nerenepauus. (Gerdts, J., et al.,, Neuron, 2016, 89, 449-460; Whitmore, A.V. et al., Cell Death
Differ., 2003, 10, 260-261). I1pu Banneporoii gerenepaiuu nepudepruuecKuii HEpB MOABEPraeTcs
CEeJIEKTUBHOMY pa3pyLIEHHIO CErMEHTa aKCOHA, YAAJIEHHOrO OT MECTa MOBPEXKIEHUs, a OJMKHUN
CerMEHT aKCOHA M KJIETOYHOE TeJIO OCTAIOTCS WHTAKTHBIMHU. Takasi JereHepanus XapakTepusyeTcs,
BO-TIEPBBIX, HCTOLIEHHEM HUKOTHHAMHA-MOHOHYKJIeoTHa-aneHunTpanchepassl (NMNAT), ¢
nocieayouein norepei HUKOTUHAMUA-aIeHUHAUHYKJI€0TUAA (NAD+), norepei
anenosuHTpudochara (AT®D), mnporeomuzom HelpoduiamMeHTa U, HAKOHEN, AKCOHAJIBHOU
nereHepaiei npuOnu3uTensHO yepe3 8-24 uvaca mocne nospexaenus. (Gerdts, J., et al., Neuron,
2016, 89, 449-460).

[68] NAD+ mnpencraeisier coOoli yOMKBHUTAPHBIA METAOOJHUT, MTPAOIIMHA Ba)KHEUIITYIO
poJb B SHepreTuueckoM Metabosmsme u kierounoi curHanmsanuu (Belenkey et al., Trends
Biochem., 2007, 32, 12-19; Chiarugi et al, Nat. Rev. Cancer, 2012, 12, 741-752).
TI'omeoctaTiueckass perynsius ypoBHed NAD+ Takke OTBeyaeT 3a COXpaHEHHE aKCOHAJILHOU
CTaOMIBHOCTH U 1eNOCTHOCTH. COOTBETCTBEHHO, T€ AEWCTBHUS, KOTOPHIE MOBBIMIAIOT AKCOHATBHYIO
nokamusaiuio NMNATI, obecneunBator akcoHanabpHyo 3amuty (Babetto et al., Cell Rep., 2010, 3,
1422-1429; Sasaki et al., J. Neurosci., 2009).

[69] B obwerenomuom ckpunuHre PHKu B THepBHYHBIX MBIIIUHBIX HEWPOHAX
uneHTuunuposansl Oenku 1, comepskaie crepuiibHbii ajgbda-morue u MotuB TIR (SARMI), B
KOTOpbIX HOKJayH SARMI npuBoamn K JUIMTETBHOM NPOTEKUIWH CEHCOPHBIX HEWPOHOB OT
aKCOHAJIbHOW JlereHepanuy, BeI3BaHHON noBpexaenneM (Gerdts et al., J Neurosci, 2013, 33, 13569-

13580). SARMI npuHagieXuT K CEMEWCTBY LHMTO30JbHBIA amanTepHbIX OEIKOB, OH SIBISIETCS
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VHUKQJIBHBIM CpPEIHd €ro WIEHOB, IOCKOJBKY OH SIBJSIETCS CaMbIM JBOJIIOIHOHHO JIPEBHUM
amanTepoM, TapamoKCaJbHO HHTHOMpYMOUMM Tepemady curHamoB TLR, u oH  Obln
UACHTU(UIUPOBAH KaK IJIABHBIA MCIOJHUTENb MYTH THOEIN aKCOHOB, BBI3BAHHOH MOBpEXKIECHUEM
(O'Neill, L.A. & Bowie, A.G., Nat. Rev. Immunol., 2007, 7, 353-364; Osterloh, J. M., et al., Science,
2012, 337, 481-484; Gerdts, J., etal., J. Neurosci. 33, 2013, 13569-13580). Axtusaiuss SARMI npu
AKCOHAJIbHOM MOBPEXKICHUU WA NPUHYIuTeapbHOU mumepu3anun goMmeHoB SARMI-TIR yckopsier
ObICTpOE ¥ KPUTHYECKOE WCTOIIEHHE HUKOTHHamua-aaeHuHaunykieotun (NAD+), koropoe
MPOUCXOIUT BCKOpPE MOCIEe AKCOHAJBHOW AEereHepalHH, YTO MOTYEPKHBAET LEHTPAIBHYIO POJIb
romeocraza NAD+ mis akonansHoit nenoctaoctu (Gerdts, J., et al., Science, 2015, 348, 453-457).
SARMI1 HeoOxomum st ykazaHHOrO uctornennss NAD+, BEI3BAHHOTO MOBPEKIEHHEM, KaK i Vitro,
Tak u in vivo, u aktuBanus SARMI jokanbHO 3amyckaeT akCOHAJIBHYIO JIETEHEPALHIO TOCPEICTBOM
paspyiuenuss NAD(+) (Gerdts et al., et al., Science, 2015 348, 452-457; Sasaki et al., J. Biol. Chem.
2015, 290, 17228-17238; monHoe coaepaHue 0OOUX JOKYMEHTOB BKJIFOUEHO B JAHHBINA JOKYMEHT
MOCPEACTBOM CCBHUIKH ).

[70] Ha ocHOBaHMU T€HETHYECKUX HCCAeNOBaHHWN moTepu (GyHKUUH sicHO, uTo SARMI
CIly’KHT II€HTPAJbHBIM HCIOJIHUTEIEM NyTH AaKCOHAJIBHOW NereHepaliy IOCe MOBPEKISHHS.
I'enernueckuii HokayT SARM1 obecneunBaeT BO3MOKHOCTb COXPAHEHHSI aKCOHOB Ha MPOTSKEHUH
14 unu Gonee mueit nocne nepepesku Heppa (Osterloh, J. M., et al., Science, 2012, 337, 481-484;
Gerdts, J., et al. J. Neurosci., 2013, 33, 13569-13580), a takxke ynyd4maer (pyHKIHOHAJIBHBIE
HCXOJIbl Y MBILIEH MOCJIe TPaBMAaTHUECKOro MOBpekaeHus rososuoro mosra (Henninger, N. et al.,
Brain 139, 2016, 1094-1105). INomumo pomu SARMI B HemocpeacTBEHHOM aKCOHAJIBHOM
noepexnennn, SARMI Ttakke HEOOXOIMM MJisi aKCOHAJBHON JereHepauuu, HaOJIOHaeMOl mpu
nepudeprueckoii HEBpOMAaTHH, BBI3BAHHONW xuMmuOTepanueir. Yrtpara SARMI Omokupyer
nepudeprueckyr0  HEBPOMATHIO, BBI3BAHHYID  XHMHUOTEpAIHed, TMOAaBJsAs  aKCOHAIBHYIO
JeTeHepalii0 M TMOBBIIIEHHYK YYBCTBHTEIBHOCTH K OOJNH, KOTOpasi pa3BHBAETCS MOCHE
XHMHOTEPANEBTHUYECKOrO JieueHns C¢ npuMmenenunem suHkpuctuna (Geisler et al, Brain, 2016, 139,
3092-3108).

[71] SARMI copmepXUT HECKOIBKO KOHCEPBATHBHBIX MOTHBOB, BKJIIOUasi TOMeHbl SAM,
motuBbl ARM/HEAT u nomen IR (®ur. 1), KOoTOpble OMOCPEAYIOT OJMTOMEPH3ALMIO U OeNoK-
6enxosie B3aumonericteus (O'Neill, L.A. & Bowie, A.G., Nat. Rev. Immunol., 2007, 7, 353-364;
Tewari, R., et al., Trends Cell Biol., 2010, 20, 470-481; Qiao, F. & Bowie, J.U., Sci. STKE 2005,

re7, 2005). Jomener TIR 0OBIMHO BCTpEUArOTCS B CUTHAJBHBIX OejkaX, (PYHKUHOHHPYIOIIUX B
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NyTAX BPOXKIEHHOIO MMMYHUTETA, T/Ie OHU CIIy’KaT Kapkacamu 1ist OenkoBbix komiuiekcos (O'Neill,
LA & Bowie, A G, Nat. Rev. Immunol., 2007, 7, 353-364). HTepecHO, YTO AMMEpHU3ALHS
momeHoB SARMI1-TIR sBasiercss mOCTATOYHOW AJiE WHULMAIIUK AaKCOHAJILHOW AEreHepaluyl U JUIs
OercTporo 3amycka aerpagauuu NAD+, neiictBys kak depmeHT, pacemsiromuii NAD+ (Milbrandt
et al., WO 2018/057989; Gerdts, J., et al., Science, 2015, 348, 453-457). YuuTsiBasi [EHTPATBHYIO
poms SARMI B myTH akCOHAJBHOW IEreHepaldyd U €ro yCTaHOBJIEHHYH akTUBHOCTE NAD-a3zwl,
NPENNPUHATEI TOMBITKA HIEHTH(DHUKAIIMH areHTOB, KOTOpble MOryT peryiupoBate SARMI u
MOTEHIIUAJILHO JEWCTBYIO KaK MPHUTOAHBIE TepAleBTHUYECKUE areHThl, HAIPUMED, JUIS 3aIlMMThl OT
HeHpoIereHepaTHBHBIX 3a00JIeBaHMA, BKIIOUaAs MEPUPEPUUECKYIO HEBPOMATHIO, TPABMATHUECKOE
NOBPEXIEHHE FOJIOBHOI'O MO3Ta /WK HelpoaereHepaTuBHbIe 3a001eBaHus.

[72] Cpenu mpouero, B JaHHOM ONMUCAHHH MPEIOKEHbI HEKOTOPbIE COENUHEHHS W/HJN
KOMIIO3HMLIUH, KOTOPbIE NEHCTBYIOT Kak areHThbl, HruoOupytomre SARMI (Hanpumep, Kak areHThI,

uHrubupytomme SARMI), a Takske TEXHOJOTHH, CBA3aHHBIE C HUMH.

Coedunenus
[73] B HekOTOpBIX BapHaHTaX peaIn3allHd JAHHOTO H300peTeHHs MPEeIIOKEHO

coenuHenue hopmybl 1

Wi ero GhapMareBTHUYECKH TPUeMJIeMast COJIb, TIE:

KOJBIO A mpencraBiser coOOi S5-6-ujieHHOEe TIeTepoapuiibHOE KOJBIO, comepkamee 1-3
reTepoaToMa, He3aBHCHMO BBIOPAHHBIX M3 KUCIOPOAA, a30Ta U CEPBI;

R! mpencrasnser coboli HeoOA3aTENBHO 3aMEIIEHHYIO TIPYIINY, BHIOPAHHYIO H3 3-7-WIEHHOTO
HACBILEHHOTO MJIM YaCTHYHO HEHACBHIIIIEHHOI'O IeTepOLUKINUYEeCKOro Kobla, coaepsamero 1-3
rerepoaToMa, HE3aBUCHUMO BBIOPAHHBIX U3 KHCJIOPOAA, a30Ta W CEpbl, WIH S-0-4IEHHOTO
reTepoapuibHOrO KOJbLA, coaepskainero 1-3 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX W3
KHCJIOPOZa, a30Ta U CEPBI;

kaxaplii R* HeszaBucumo BeiOpaH u3 ranoreHa, umano, OR, SR, N(R); wiu HeoOs3aTeNbHO
3aMelleHHoi rpymnel, BeiOpaHHOW w3 Ci14 anmudaruyeckoit rpynmbl,  3-7-4JIEHHOTO
HACBIIIEHHOTO HJIM YaCTHYHO HEHACHIIIEHHOrO KapOOIMKIMYECKOTrO KOJIbIA, 3-7-4JIEHHOTO

HACBIIICHHOI0 UJIM YaCTUYHO HCHACBIIICHHOI'O r€TCPONUKINYCCKOr O KOJibla, COACPIKAIICro 1-3
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reTepoaToMa, He3aBUCHUMO BBIOPAHHBIX W3 KHCJIOPOIA, a30Ta U Cepbl, (heHmIa U S-6-uJIeHHOro
reTepoapuiibHOrO KOJIBLA, coaepkainero 1-3 rerepoaroMa, HE3aBHCHMO BBIOPAHHBIX W3
KHCJIOPOJA, a30Ta U CEPBI;

L npencraenser co0oii Heobs3aTenpHO 3ameneHHy 0 C4 annbaTHUIECKyO HeMb, IPUYEM OIUH UJIH
IBa aTOMa yrjiepoja B YKa3aHHOW ajgu(aTuyuecKol Lenu HeoOs3aTeNbHO 3aMEHEHbBI TPYIIIOH,
He3aBucumo BeiOpanHOi u3 —O-, -N(R)-, -S-, -C(0)-, -C(O)N(R)-, -N(R)C(0O)-, -C(0O)O-, -
0OC(0)-, -S(0O)2N(R)-, -N(R)S(O)2- u nByXBaJIeHTHOrO 3-5-UJIEHHOIO MOHOLUKJIHYECKOTO,
OUILUKITYECKOTO HJIH MOCTHKOBOI'O OHIIMKIINYECKOTO KapOOHKIHYECKOTO KOJIbIIA,

KaKaplii R He3aBHCHMO MpeacTaBisieT cCOOOW BOIOPOI MM HEOOS3aTENbHO 3aMEIIEHHYIO TPYIIY,
BeiOpanHyi0 u3 Cis amudaTuyeckol rpymmel, 3-7-4IEHHOTO HACBHIL[EHHOTO WJIH YaCTHYHO
HEHACHIIIEHHOTO TeTePOLMKINYECKOro KOJIbLa, comepikamiero 1-3 rerepoatoma, HE3aBHCHMO
BBIOPAHHBIX M3 KHUCJIOPOAA, a30Ta U Cepbl, (PeHWIa U S-6-WIEHHOr0 reTepOapUIbHOrO KOJbLA,
comepxkaiero 1-3 rerepoaroMa, HE3ABUCHMO BEIOPAHHBIX U3 KHACIOPOIA, A30Ta U CEPhI; HIIH!

nBe rpynmbl R BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH NPHCOEOMHEHBI, 00pa3yroT
HEOOS3aTENbHO 3aMEIIeHHOE 3-7-WIeHHOe MOHOLMKJINYECKOe TeTePOLUKINIECKOe
KOJIbLIO, comepikainee 0-2 MOMOJHHUTEIbHBIX T'eTepoaToMa, He3aBUCUMO BBIOPAHHBIX H3
KHCJIOPO/A, a30Ta U CEPHI;

R? npencrasnsier coboit Bomopon, ranored, N(R),, OR umm HeoBs3aTeNbHO 3aMeIeHHYIO TPy,
BeiOpanHyi0 u3 Cis amudatuyeckon rpynmel, 3-7-WIEHHOTO HACBILEHHOTO WJIH YaCTHYHO
HEHACBIIEHHOT0 IeTepOLMKINYECKOro KOoNblia, cojepskaiiero 1-3 rerepoaTroma, HE3aBHCHUMO
BBIOpAHHBIX M3 KHCJIOPOJAA, a30Ta W cepbl, (eHmsa, S5-6-wiIeHHOro reTepoapubHOrO KOJbLA,
comepkaiero 1-3 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX M3 KHUCIOPOAA, a30ta U cepbl, 8-10-
YJIEHHOr0 OWIMKJINYECKOr0 HACBIIIEHHOrO, YaCTHYHO HEHACHIIEHHOTO WK apUIbHOTO
KapOOLUKIMYECKOro KOJjibla, 8-10-uIeHHOro OWUIMKJIMYECKOTO HACBHIIIEHHOrO WJIH YaCTHYHO
HEHACHIIEHHOTO TeTePOLMKINYECKOro KOJIbLia, comepskamiero 1-3 rerepoaTroma, HE3aBHCHMO
BBIODaHHBIX W3 KHCJIOpOAa, a3oTa ©  cepbl, win 8-10-ujeHHOro OWIUKINYECKOTrO
reTepoapuibHOrO KOJBbLA, coaepskainero 1-3 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX W3
KHCJIOPOZa, a30Ta U CEPhI; U

n pased 0, 1 wm 2.

[74] B HekoTOpBIX BapHaHTaX pealn3allHd JAHHOTO H300pEeTEeHHs MPEeIIOKEHO

coeauHeHue GpopmyJbl I
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I’

Wi ero (papMaleBTUYECKH IpUeMIIeMast COJlb, TIe:

KOJBIO A mpencraBiser coOOi S5-6-ujieHHOE TIeTepoapuibHOE KOJBIO, coxep:kamee 1-3
reTepoaToMa, He3aBHCUMO BBIOPAHHBIX M3 KUCIOPOAA, a30Ta U CEPBI;

R! mpencrasnser coboli HeoOA3aTENBHO 3aMEIEHHYIO TIPYIINY, BBHIOPAHHYIO H3 3-7-WIEHHOTO
HACBIIIIEHHOTO WJIM YACTHYHO HEHACBHIIEHHOrO reTePOLUKINYECKOro KOJbIla, coaepxarero 1-3
rerepoaToMa, HE3aBHCHUMO BBIOPAHHBIX U3 KHCJIOPOAA, a30Ta W Cepbl, WIH S-O-4IEHHOTO
reTepoapuiibHOrO KOJBbIA, coaepskainero 1-3 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX W3
KHCJIOPO/Ia, a30Ta U CEPBI,

kaxaplii R* HesaBucumo BeIOpaH u3 ranoreHa, umano, OR, SR, N(R)2, S(O):N(R);, C(O)OR,
C(O)N(R)2 unn HeoOs3aTeNbHO 3aMelleHHOH rpymmel, BeiOpanHoW u3 Ci4 anudarnyeckoit
rpymnmbl, 3-7-4JIeHHOTO HACHILIEHHOTO HWJM YaCTUYHO HEHACHIIIEHHOTO KapOOLUKINYECKOTrO
KOJIbLIA, 3-7-4JEHHOTO HACBIIIEHHOTO WM YaCTHYHO HEHACHIIIEHHOTO T'eTePOLUKINYECKOrO
KOJIbLIA, cozeprkaiero 1-3 rerepoaToMa, HE3aBUCUMO BBIOPAHHBIX U3 KHUCIIOPOJA, a30Ta U CEpHI,
beHmsa W S5-6-WIEHHOrO TeTepOaApUILHOrO KOJbLa, coxepkamero 1-3 rerepoaTtoma,
HEe3aBHCUMO BBIOPAHHBIX U3 KACIOPO/A, A30Ta U CEPBI,

L npencrasinsier coboii Heobs3aTenpHO 3aMerneHHy 0 C14 annpaTHUecKyO Helb, IPUYeM OIUH HJIH
7IBa aTOMa Yrjiepoa B yKa3aHHOH annpaTHUecKod Lemu HeoOs3aTebHO 3aMEHEHbBI I'PYIIIOH,
He3aBucumo BbiOpaHHOU U3 —O-, -N(R)-, -S-) -§(0)2-, -C(0)-, -C(O)N(R)-, -N(R)C(O)-, -
C(0)0-, -0C(0), -S(O)2N(R)-, -N(R)S(O)- u HABYXBAJIEHTHOrO  3-5-4JIEHHOTO
MOHOILUKJTHYECKOTO, OUIHKIMYECKOrO HJIM MOCTUKOBOTO OMIIMKINYECKOT0 KapOOUUKITHYECKOTrO
KOJIbLIA;

KaKaplii R He3aBHCHMO MpeacTaBisieT COOOW BOIOPOI MM HEOOS3aTENbHO 3aMEIIEHHYIO TPYIIY,
BoiOpannyi0 U3 Cis anubaTHYECKOW T'PYIIbI, 3-7-4JIEHHOTO HACBHIIIEHHOTO HWJIH YaCTHYHO
HEHACHIIEHHOTO TeTEPOLMKIMUECKOr0 KOiblia, coaepikamiero 1-3 rerepoaroma, He3aBHCHMO
BBIOPAHHBIX M3 KHUCJIOPOAA, a30Ta U Cepbl, (heHWIa U S-6-WiIeHHOr0 reTepOapUIbHOrO KOJbLA,
comepkaiero 1-3 rerepoaroma, HE3AaBUCHMO BEIOPAHHBIX U3 KHACIOPOIA, A30Ta U CEPhI; HIIH!

nBe rpynmbl R BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPHCOEOHHEHBI, 00pa3yroT

HE00A3aTENBHO 3aMelleHHoe 3-7-uleHHOe MOHOITHKIIMYECKOe FreTCPOLUKIINYCCKOC
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KOJIbLIO, comepikamee 0-2 MOMONHHUTEIbHBIX T'eTepoaToMa, He3aBUCUMO BBIOPAHHBIX H3
KHCJIOPOAA, a30Ta U CEPBIL;

R? npencrasmsier coboit Bomopon, ranores, N(R),, OR umm HeoBs3aTeNbHO 3aMeIeHHyIO TPy,
BoiOpanHyi0 u3 Cis amudartuueckoll rpynmbl, 3-7-4jJeHHOrO HACBIEHHOTO WJIM YaCTHYHO
HEHACBILEHHOT0 IeTepOLMKINYECKOro KOoJblia, cojepskaiiero 1-3 rerepoaTroma, HE3aBHCHUMO
BBIOPAHHBIX M3 KUCIOPOZAA, a30Ta W Cepbl, (eHHsa, S5-6-uJIeHHOr0 reTepoaphIbHOrO KOJbLA,
comepxkainero 1-3 rerepoaroma, HE3aBHCUMO BBIOPAHHBIX M3 KHUCIOPOAA, a3ota U cepbl, 8-10-
YJIEHHOrO OWIMKJINYECKOr0 HACBIIIEHHOTO, YaCTHYHO HEHACHIIIEHHOTO WK apUIbHOTO
KapOOLUKIMYECKOro KOJibla, 8-10-ueHHOro OWIMKIMYECKOTO HACHIIIEHHOrO WM YaCTHYHO
HEHACBHILEHHOI'0 T'eTePOLMKINYECKOro KOJiblla, cofepskamero 1-3 rerepoaroma, HE3aBHCHMO
BBIOpaHHBIX W3 KHCJIOpOAa, a3oTa ©  cepel, Wik 8-10-ujeHHOro OWIUKINYECKOTrO
reTepoapuibHOrO KOJbLA, coaepskainero 1-3 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX W3
KHCJIOPOJA, a30Ta U CEPBI; U

n pased 0, 1 wim 2.

[75] Kak onmcano, B 00ux 4epTax, BbIlIe, KOJIbLO A MPEACTaBIsieT COOO0H S-6-ueHHoe
reTepoapuiibHOe KOJIBIO, copepikaiiee 1-3 rerepoaroMa, HE3aBUCHMO BBIOPAHHBIX M3 KHCIIOPOTA,
a30Ta W Cephrl. B HEKOTOPHIX BapHaHTaX peajn3aldy KOJbLO A IpeacTaBisieT COOOH S-dieHHOe
reTepoapuiibHOe KOJIBIO, copepkaliee 1-3 rerepoaroMa, HE3aBUCUMO BBIOPAHHBIX M3 KHCIIOPOJA,
a30Ta U cepbl. B HEKOTOPBIX BapHAHTAX PeAN3ALMU KONBIO A IpeACTaBiseT cOOOH MHPPOIHIL,
bypanun win TuodgeHu1. B HeKOTOPBIX BapuaHTaxX peayd3aluy KOJbo A mpencrasiser coboit S-
YJIEHHOE TeTepoapIIbHOe KOJIBIO, COoIepkailee 2 rerepoaTromMa, HE3aBUCHMO BBIOPAHHBIX W3
KUCJIOpOJa, a30Ta U cepbl. B HEKOTOPBIX BapHaHTaX peay3aluy KOJbLO A mpenctaBiseT coOon
IPYIILY, BBIOPAHHYIO U3 MUPA30JIIIIA, UMUAA30JIMIA, H30THA30INIIA U THA3OJIIIIA.

[76] B HekoTOphIX BapuaHTax peau3alii KOJbLO A MpeacraBisier coOOH S-uneHHoe
reTepoapuiibHOe KOJBIO, COoIeprkalee 3 rerepoaTroMa, He3aBHCHMO BBIOPAHHBIX M3 KHCIOPOIA,
a30Ta U cepbl. B HEKOTOpBIX BapuaHTAX peajHu3allu KOJbIO A MpeacTaBiasieT coboi rpymmy,
BBIOPAHHYIO M3 TPHA30JIMIIA U THAANA3OIIIIA.

[77] B HekoTOphIX BapuaHTax peau3alii KOJbLO A MpencraBisier coOOH O-uieHHOe
reTepoapuiibHOE KOJIBLO, coaepxkalee 1-2 aroma a3oTa. B HEKOTOpBEIX BapuHaHTax peau3aliu
KOJBIO A mpencraBisier coOOH MUPHAMHUIL B HEKOTOPBIX BapuHaHTaxX peaM3aludéd KONbIO A

npexncrasiisier coboit mupuann-2(1H)-oHu.
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[78]

B HexkOTOpBIX BapHaHTax peayin3auuu KOiblo A BEIOpaHO U3
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[79] B HeKkOTOpBIX BapHaHTax peaiu3aluu KOibo A BEIOpaHO U3

LDy il

N- N R F‘S =z ‘L‘L
\>_§ N” N\ |
i o= OIE?

RX N RX
1 3{@5{ 'E/K_N )N & N-N
RX

rne R* mpencraensier coboit HeoOs3aTENbHO 3aMelIeHHYIO rpynny, BbiOpanHyo u3 Cig
anudaruyeckor Tpymmel, 3-7-WIEHHOTO HACBILEHHOTO WJHM YaCTHYHO HEHACHIIIEHHOTO
KapOOLMKIMYECKOr0 KOJbIA, 3-7-4JIEHHOTO HACHIIEHHOTO HJIM YaCTHYHO HEHACBHIIIEHHOTO
reTepOLMKIMYEeCKOTO KOJIbLA, comepskamiero 1-3 rerepoaroma, HE3aBHCHMO BBIODAHHBIX H3
KHCJIOPO/Ia, a30Ta U Cepbl, (PeHIIa 1 S-0-4IeHHOrO reTepoapuIbHOro KobLa, coaepskarero 1-3

rerepoaromMa, HE3aBUCUMO BbI6paHHI:IX H3 KUCJIOpoaa, azora u CEphL

[80] B HeKOTOpBIX BapHaHTaX peain3aluu KOibilo A BEIOpAHO U3
R R R R*
NH M N=( R/X2_<RX
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[81] B HekOTOpBIX BapHaHTax peaiu3aluu KOiblo A BEIOpaHO U3
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y aroMa a30Ta BBIOpaH U3 HEOOs3aTENbHO 3aMelleHHOW rpynmbl, BbiOpanHOH u3 Cii
anndaruyeckol Trpymmbl, 3-7-WIEHHOrO HACBIEHHOTO WJHM YaCTHYHO HEHACHILIEHHOTO
KapOOLUKIMYECKOr0 KOJIbIA, 3-7-4JIEHHOTO HACHIIEHHOTO HJIM YaCTHYHO HEHACHIIIEHHOTO
reTepPOLMKIMYECKOrO KOJbLA, comepskaiiero 1-3 rerepoaroma, HE3aBHCHMO BBIODAHHBIX W3
KHCJIOPO/a, a30Ta U Cepbl, (PeHMUIIa U S-6-UICHHOTO TeTepoapuiIbHOr0 KOJbla, coaepskaiiero 1-3

rerepoaToMa, HE3aBUCUMO BI:I6paHHI>IX n3 KUCJI0poaa, asoTa u CEpPel, U

R* y aroma yriepona BeiOpan u3 ranorena, uuano, OR, SR, N(R); uiu HeobOs13aTebHO 3aMeIeHHO

rpynmnbl, BeiOpaHHOH u3 Ci4 amudaTHdeckoil rpynmbl, 3-7-4JeHHOTO HACBILIEHHOTO WJIH
YaCTUYHO HEHACBHIIIEHHOr0 KapOOLUKIMYECKOTO KOJbIA, 3-7-4JIEHHOTO HACHIIIEHHOTO HIIH
YaCTUYHO HEHACHIIEHHOIO TIeTEePOLHKIMYECKOr0 KOJbLA, conaepskamero 1-3 rerepoaroma,
HE3aBHCUMO BBIOPaHHBIX M3 KHCJIOpOAAa, a30Ta u  cepel, (QeHmwia #u S-0-4JIeHHOro
reTepoapHIIBHOrO KOJbIA, coaepkaiiero 1-3 rerepoaroMa, HE3aBHCHMO BBIODAHHBIX U3

KHCJIOpOaa, a30Ta U CEpPEI.
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[82] B HekOTOpBIX BapHaHTax peaiu3aluu KOibo A BEIOpaHO U3 o s
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[83] B HekOoTOpBIX BapHaHTaX peaiu3aluu KOibo A BEIOpaHO U3 * 51
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[84] B HeKOTOpBIX 0COOEHHO MPEAIMOUYTHTENBHBIX BAPHAHTAX PEATU3aLUN KOJIBIO A
-N

HN-N NN
Py sy

BBIOPAHO U3

-N
e
B HeKOTOpBIX BapHaHTaX peain3aluu KOiblo A BEIOpAHO U3 u
[86] Kak ommcano, B obmux ueprax, Bemme, R! mpencrasnser coboii HeoOGA3aTeTbHO

3aMEIEHHYIO TPYIINY, BEIOPAHHYIO U3 3-7-YIEHHOI'O HACBIIIIEHHOT'O WJIH YaCTHYHO HEHACBIIEHHOTO
reTepPOLMKIINYECKOTO KOJblla, conepskaiiero 1-3 rerepoaTtoMa, HE3aBHCHMO BBIOPAaHHBIX W3
KUCJIOPOAa, a30Ta W Cephl, WU S-0-WIEHHOr0 TreTepoapmyibHOrO KOJbIa, copepxkarnero 1-3
reTepoaToMa, He3aBHCHMO BBIOPAHHBIX U3 KUCIOPOAA, a30Ta U CEPBL

[87] B HekoTOpeIX BapHaHTax peammsanmu R! mpencraemser coboil HeoOA3aTENBHO
3aMelleHHOe 3-7-uJieHHO€ HACHIIIEHHOEe WJIM YaCTUYHO HEHACHIIIEHHOE TIeTePOLHKINYECKOe
KOJIbLIO, comeprkainee 1-3 rerepoaroma, He3aBHCHMO BBIOPAHHBIX U3 KHCIOPOAA, a30Ta U Cepbl. B
HEKOTOphIX BapHaHTax peanm3anuu R!' npencraBnser coboii HeoOs3aTeNbHO 3aMeIeHHOoe S5-6-
YJICHHOE HACBIIIEHHOE UJIM YaCTHYHO HEHACHILIEHHOE TeTepOLUKINYEeCKOe KONbLO, coaepxalee 1-
3 rerepoaroma, He3aBHCHMO BBIOPAHHBIX U3 KHCIOPOZA, a30Ta U Cepbl. B HEKOTOPHIX BapHaHTAaX
peammsarmu R! mpencranser coboii HeoOA3aTENbHO 3aMEIIEHHYIO TPYINy, BBIODAaHHYIO U3
NUPPOJTHANHIIA, TUIIEPHANHIIIA, MOP(OIMHIIIA U THITePA3HHIIIA.

[88] B HexoTOpHIX BapuaHTax peammsamuu R! mpencraBnser coGoif HeoOSA3aTENBHO
3aMelleHHoe S-0-uJIeHHOe TeTepOoapuiIbHOE KOJBIO, cojepskaiiee 1-3 rerepoatoma, HE3aBUCHMO
BLIOPAHHBIX U3 KUCJIOPO/A, a30Ta U CEPHI.

[89] B HekoTOpsIX BapuaHTax peammsamuu R! mpencrasnser coGoif HeoOA3aTENBHO
3aMelleHHOe S-ujeHHOe TeTepoapuiibHOe KOJIBLO, coaepskamee 1-3 rerepoaromMa, HE3aBUCHMO
BBIOpAHHBIX W3 KHUCJIOPOMA, a30Ta U Cepbl. B HEKOTOPBIX BapHaHTaX peasn3aidu R! IIPEACTABIISIET
co0oi HeoOs3aTENbHO 3aMEIEHHOE S-4ulIEeHHOE TeTepPOapH/IbHOE KOJNBIO, coaepskainee 1-2
reTepoaToMa, HE3aBHCHMO BBIOPAHHBIX M3 KHUCJIOPOAA, a30Ta U Cepbl. B HEKOTOPBIX BapuaHTaX
peammamuu R! mpencrasnser coGoif HeoOS3aTENBHO 3aMEINEHHYIO TPYIIy, BHIODAHHYIO H3

MU PA30JIMIIBHOTO, THA3OJUIIBHOTO U THO(DEHHIIBHOTO KOJIbIA. B HEKOTOPBIX BapHaHTaX pean3aluu
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R! mpencrasnser coboii HeOOI3aTENBHO 3aMEIEHHYIO TPYIITY, BRIOPAHHYIO H3 MU AA30JHIBLHOTO,
U PA30IAIIBHOTO, THA3OIMIIBHOTO, H30THA30IMIIBHOTO U THO(EHUIBHOTO KOJIbIIA.
1 [

[90] B HekoTOphIX BapuaHTax peajm3auud R mpezncramiser coOOH HeoOs3aTENbHO
3aMelleHHOe O-4JIeHHOe T'eTepoapuiibHOe KOJIBIO, comepikainee 1-3 aroma aszora. B HexkoTOphIx
BapHaHTax peanmsanumu R! mpexncraBmser coGoif  HeoOA3aTENLHO 3aMEIEHHOE O-ulleHHOEe
reTepoapuIbHOe KONBIO, comeprkamee 1-2 aTomMa a30ta. B HEKOTOphIX BaphaHTax peanmsanuu R!
npencrasisier co0oil HeoOA3aTeNbHO 3aMEIEHHYI) TPYINy, BLIOPAHHYIO W3 MHPHIHHHIIA,

NMUPHUMHOVMHUJIA U THMPUJa3UHUIIA.

[91] B HekoTOphIX BapuaHTax peanusauuu R! BriGpan u3
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[92] B HekoTOphIX BapuaHTax peanusaunu R! BriGpan u3
; f |N| OxNH,
>y =\ A £ A2
S~y N~ Z I
s N ~ IN N
F
A I & § Y
7 K I . “3 N
XN N FN

38



[93] B HEKOTOPBIX 0COOEHHO MPEMOUTH TENLHBIX BapuaHTax peamusanuu R! eibpan u3

[94] Kak omwmcano, B o0mux deprax, Bbime ajasi Gopmyiel I, kaxaeii R* HezaBuCcHMO
BeIOpaH u3 rajorena, uano, OR, SR, N(R), uimu HeoOs3aTENbHO 3aMEIEHHO MPYIIIbI, BEIOPAHHOM
u3 Ci4 amudaThyeckoil rpymmsl, 3-7-4J€HHOTO HACBHIIEHHOTO WJIM YaCTHYHO HEHACHIIEHHOTO
KapOOLMKJIMYECKOTrO KOJbLAa, 3-7-WiIeHHOrO0 HACHIIIEHHOr0 WM YaCTHYHO HEHACHIIEHHOTO
reTepPOLMKIMYECKOTO KOJblla, comepikainero 1-3 rerepoaTtoMa, HE3aBHCHMO BBIOPAHHBIX W3
KHACIIOPO/a, a30Ta U Cepbl, GeHuMa u S-6-ujeHHOr0 IeTEPOapUIbHOrO KOJbla, comepskarmero 1-3
rerepoaToMa, HE3aBHCHMO BBIOPAHHBIX M3 KHCJIOpOna, a3ota u cepbl. Kak ommcaHo, B o0ux
yepTax, Bbiie s Gopmysibl I, kakmeiii R* He3aBucuMo BbiOpaH u3 ranoreHa, uuaHo, OR, SR,
N(R)2, S(0)2N(R)2, C(O)OR, C(O)N(R) nau HeoOs13aTEIbHO 3aMELIEHHOW TPYIIIbL, BHIOPAHHON 13
Ci4 amudaTUYeCKOW TpYMIbl, 3-7-WIEHHOrO HACBILIEHHOTO0 WJH YAaCTHYHO HEHACBILEHHOTO
KapOOLMKJIMYECKOTrO KOJbLA, 3-7-WIEHHOrO0 HACBIIEHHOTO WM YaCTHYHO HEHACHIIEHHOTO
reTepOLMKIINYECKOTO KOJblla, coaepskaiiero 1-3 rerepoaTtoMa, HE3aBHCHMO BBIOPAHHBIX H3
KHACIIOPO/a, a30Ta U Cephl, GeHunma u S-6-ujeHHOr0 reTePOoapuIbHOrO KOJblia, comepskarmero 1-3
reTepoaToMa, He3aBHCHMO BBIOPAHHBIX U3 KUCIOPOAA, a30Ta U CEPBL

[95] B Hexoropeix BapuanTax peaiuzauuu Gopmyssl I wim dopmynsr I” R* npencrasisier
coboit ramoren. B HEKOTOpBIX TakuX BapuaHTax peanm3auud R* mpencrasisier coOoit xyop win
Oopom. B HexoTopeix BapuaHTax peaymzauuu Gopmyssl I win Gopmysst I R* npencrasnser coboit
¢rop.

[96] B Hekoropeix BapuanTax peajmuzauuu Gopmysisl I win dopmysel I” R npencrasisier
coboit nuaHo.

[97] B Hexoropeix BapuanTax peajmuzauuu Gopmysisl I win dopmyser I” R npencrasisier
coboii OR. B Hekoropeix Bapuantax peanusanuu (opmysiel 1 wiu popmynsr I R* mpeacrasnser
coboit OR, rme R BeiOpan u3 Bomopoma u HeoOszarensHO 3amerneHHONH Cie amudaTHyecKoi
rpynnbl. B HekoTopbix BapuanTax peanuszauud popmysel [ mwmn dopmyner I RY mpencrasisier
coboit OR, rme R BwiOpan u3 Bomopoma u HeoOszartensHO 3amerneHHONH Ci4 amudaTHyecKoi
rpynmnbl. B HekoTOpeiX BapuaHTax peanuzauuu Gopmyisl 1 wiu dopmyssl I” R* BeiOpan uz OH,
OCH;s u OCH>CHs.

[98] B Hexoropeix BapuanTax peaju3auun Gopmysisl I win dopmyssl I” R* npencrasisier

cobori SR. B HekoTopeix BapuaHTax peanmzanuu popmyinsl I wmn dopmyner I' R* mpeacrasiser
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coboii SR, rre R BriOpan u3 Bogopoaa u HeoOs3aTenbHO 3amerneHHon Ci.6 anu(aTuyeckon rpymibL.
B Hexoropbix BapuanTax peanusanuu popmyiisl [ wmm Gopmynst I” R* mpencrasnsier coboit SR, raoe
R BrIOpan u3 Bogopona u HeoOs3arenbHO 3amerenHon Ci4 anudatuueckoil rpynmnsl. B HeKoTOphIX
BapuaHTtax peanuzauuu Gopmyisl I wnu popmynsr I” R* Beibpan u3 SH, SCH3 u SCH>CHs.

[99] B Hekoropeix BapranTax peajmzauuu Gopmysisl I win dopmysel I” R* npencrasisier
coboii N(R)2. B Hexotopeix BapuanTax peanuzauud dopmyssl I umu dopmyner I” R* npencrasiser
coboii N(R)2, rme R BriOpan u3 Bomopoma u HeobOsi3aTensHO 3amerneHHOW Ci.s amudartuyeckoi
rpynmnbel. B HekoTophix BapuanTax peanusauuu popmysel [ umn popmyner I R* mpencrasisier
coboii N(R)2, rme R BriOpan u3 BOomopoma u HeoOsi3aTenpHO 3amerneHHOW Ci.4 amudartuyueckoi
rpynmnbl. B HekoTOphix BapuaHTax peanusanuu Gopmyiner I wmu dopmynsr I” R* BeiOpan u3 NHa,
NHCH3, NHCH>CHj3, N(CHs), u N(CH2CHs)o.

[100] B Hexoropeix BapuanTax peaiuzauun Gopmysisl I win dopmyser I R* npencrasisier
coboli HeoOs3aTenbHO 3amerneHHyo Ci.4 anudartnueckyro rpymnmy. B HEKOTOpBIX BapHaHTax
peanuzamuu hopmyinsr I wmm dopmyasr I” R* mpencrasnser coboit CHs, CDs wim CH>CH3. B
HEKOTOPBIX BapuaHTax peamusanuu ¢opmyasl [ win dopmyner I R mpencrasisier coboii

HeoOs3aTenbHO 3amerieHHylo Csig4 amudatuyeckyro rpymnmy. B HEKOTOpPBIX TakMx BapHaHTax

peamuzanuu R* BeIOpan u3 mpem-OyTuna, v , F‘S\/A " v . B HexoTopeIx BapuaHTax

#
peamusaruu Gopmyssl I wiu popmyser I' R* npencraenser coboi \g
[101] B Hekoropeix Bapuantax peanusanuu Gopmyist I win popmyner I R* npencrasnsier
coboit Ci4 amudartuyeckyro Trpymmy, HeoOs3aTebHO 3aMEIIEHHYIO T'PYIOH, BBIOPAHHONH H3
rajorera, —(CH2)o-4R°®, —(CH2)0-4OR®, -(CH2)0-4sN(R®)2, <(CH2)0-4C(O)OR® u |(CH2)o4C(O)NR®,.
B HekoTOphIXx Takux BapuaHTax peanuzauuu R° BeiOpan u3 Bomopoma, Ci-s anudaTrueckoit
rpymnsl, —CHoPh, —O(CHz)o-1Ph, -CH-(5-6-uneHHOro reTepoapryibHOrO KOJbLA), S-O-4JIeHHOro
HACBILIIEHHOT0, YaCTUYHO HEHACHIIIIEHHOTO HJTH apUJIbHOTO KOJbLA, coaepxkaiiero 0-4 rerepoaroma,
HE3aBHCUMO BBIOPAHHBIX W3 a30Ta, KHCJIOpOAa WM cepbl, uin 8-10-4IeHHOro OHIMKIMYECKOrO
apUJIBLHOTO KOJbIIA, comeprkainero 0-4 rerepoaroma, HE3aBUCHMO BBIOPAHHBIX M3 a30Ta, KUCIOPOaa
WUIH Cepbl, WUIM: J1BAa HE3aBHUCHMBIX ciy4as R° BMecTe ¢ MX NpPOMEXKYTOYHBIM(M) aTOMOM(amHu)
00pa3yiorT 3-12-ujleHHOE HACBHIIIEHHOE, YAaCTHYHO HEHACHIIEHHOE WJIM apUIbHOE MOHO- WJIH
OUIUKITYEeCKOe KOJbIOo, coaepikainee 0-4 rerepoaromMa, HE3aBHCUMO BBIOpAaHHBIX U3 a30Ta,

KHCJIOPOZA UITU CepPBhIL.
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[102] B Hexoropeix BapuanTax peaiuzauuu Gopmyssl I win dopmynsl I” R* npencrasisier
coboit Ci4 amudartuueckyro Tpymmy, HeoOs3aTeNbHO 3aMEIIEHHYIO T'PYIINOi, BBIOPAHHOH W3
rajorera, —R°, “OR®, -N(R°);, -C(O)OR® u —C(O)NR°>. B HeKkOTOpBIX BapHaHTaxX peaH3alHU
dbopmyast I umu popmyasl I” R* npencraenser coboit Ci.4 amudarnyueckyro rpymnmny, HeoOs:3aTeIbHO
3aMEIEeHHY IO TajloreHoM. B HekoTopbIx Takux BapuaHTax peanusanuu R* BeiOpan uz —CHs, —CFs, -
CHF> u CH2F. B HekoTopbix BapuaHTax peajmu3auuu ¢popmyst [ umu dopmyner I” R* BeiOpan u3 —
CH3s, -CDs, —CF3, -CHF> u CH,F.

[103] B HekoTopeix BapuaHTax peanusanun Gopmyssl [ win dopmyssr I R* BeiOpan u3 —
CH2R°, —CH2OR°, —CH:N(R®);, —CH2C(O)OR° u —CH2C(O)N(R®)2. B HeKOTOpBIX Takux
BapuaHTax peanm3auu R* Beiopan uz —CH,OH, -CH,OCHj3, -CH2C(O)NH,, -CH2C(O)NHCH;3 u -
CH>C(O)N(CHs),. B Hekotopbix BapuaHTax peanu3auuu ¢opmysiasl [ wim ¢dopmyner I R*
npexncraeisier coboit CH2C(O)OR®. B HekoTOpBIX Takux BapuaHTax peanu3auud R* mpexncrassier
coboit CO2CH3 umu CO,CH2CHs.

[104] B Hexoropeix BapuanTax peaju3auun Gopmysisl I wnn dopmyssl I” R* npencrasisier
coboit Ci4 amudartuueckyro Tpymmy, HeoOs3aTeNbHO 3aMEIIEHHYIO T'PYIINOH, BBIOPAHHOH W3
rajorena, —R°, —OR®, -N(R°),, —C(O)OR® u —C(O)NR®>.

[105] B HekoTtopeix BapumanTtax peanmsanuu (popmynsr I R* BeiOpan u3 S(O)2N(R),
C(O)OR u C(O)N(R)2. B nHexotopbix Bapuantax peanuzauuu ¢opmyisl I’ R¥ npencrasisier coboi
S(0):N(R)2. B HekoTOpeIX Takux BapHaHTax peanu3aund R mpexncrasinser coboii Bomopon. B
HEKOTOPBIX BapuaHTax peanuszauuu dopmyisl I R* mpencrasnser coboit SO.NH>. B HexkoTOphIxX
Bapuantax peanuzauuu (opmyasl I” R* mpencrasnser coboit C(O)OR. B HekOTOpHIX Takux
BapuaHtax peanusaiuid R BeiOpan u3 Bomopoma, CHs m CH>CHs. B HekoTOphIX BapuaHTax
peamuzanun  Gopmyasl I” R* mpencrasnsier coboit C(O)OCH>CHs. B HekoTOphIx BapuaHTax
peamuzanun popmynsl I R* mpencranser coboii C(O)N(R)2. B HEKOTOphIX TakuxX BapHaHTax
peamu3anun R mpencrasisier coboit Bogopon wiu CHs. B HekoTOphIX BapuaHTax peaju3aiuu
dopmyssl I R* mpencraenser coboit C(O)NH,, wniu R* mpencraensier coboit C(O)N(CHs).. B
HEKOTOPBIX BapuaHTax peamusauuu ¢opmyssl [ win dopmyner I R mpencrasasier coboii
HeoOS3aTeNbHO 3aMELIEHHOe 3-7-4JIEHHOE HACBHIIEHHOE WJIM YaCTHYHO HEHACHIIEHHOEe
KapOOLMKIMUECKOe KOJIbIO. B HekoTophIx BapraHTax peamu3anuu Gopmyisl I win ¢popmynsr I” R*
npencrasiser co0OH HeoOs3aTeIbHO 3aMEIIEHHOE S-7-uleHHOE HACHIIEHHOE WM YaCTHYHO
HEHACHIIEHHOE KapOOLMKINYECKOe KOJbIIO. B HEKOTOpBIX BapuaHTax peanu3auuu Gopmyssl I win

dopmyner I’ R* mpencraBnsier coOol HeoOsSI3aTENBHO 3aMEIEHHOE S-7-ujIeHHOE HACBIIEHHOE
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KapOOIMKJIMUECKOe KOJBIIO. B HEKOTOphIX TakuX BapuaHTax peanu3amuu R* BbiOpaH u3
Heo0s3aTebHO 3aMEIEHHOr0 IUKIONEHTHIIA HITH [IUKJIOTeKCHIIA.

[106] B Hekoropeix Bapuantax peanusanuu Gopmyist I win popmyner I R* npencrasnser
co0oli HeoOs3aTeNbHO 3aMEINEeHHOe 3-7-UI€HHOE HACBIIIEHHOe WJIM YaCTHYHO HEHACBHILEHHOE
reTEepOLUKIMYECKOe KOJIbIIO, copaepikamee 1-3 rerepoaroma, HE3aBHCHMO BBIODAaHHBIX U3
KHCJIOPO/Ia, a30Ta U cepbl. B HekoTOphIX BapuaHTax peanuzauuu Gopmyser I wiu dopmyssr I” R
npeacTaBiisieT co0oi HEOOS3aTENbHO 3aMEIeHHOE 3-7-UleHHOE HACHIIEHHOE TeTEPOLMKINYECKOEe
KOJIbLIO, comepskaiee | rerepoaTtoM, BBIOPAHHBIM W3 KHCIOPOJA, a30Ta W Cepbl. B HEKOTOPBIX
BapuaHTax peanusauuu ¢Gopmysel [ wnu opmysner I R* mpencrasisier coboit HeoOs13aTeNBHO
3aMelleHHOe S-7-uJieHHOE HACHIIIEHHOEe WJIM YaCTHYHO HEHACHIIEHHOE TIeTePOLHKIHYECKOe
KOJIBbLIO, comepkainee 1-3 rerepoaroma, He3aBHCHMO BBIOPAHHBIX M3 KHUCIOPOAA, a30Ta U Cepbl. B
HEKOTOPBIX BapuaHTax peanusauuu ¢opmyssl [ win dopmyner I R mpencrasasier coboii
Heo0S3aTENbHO 3aMEIIeHHOe 5-7-UJIeHHOe HACHIIEHHOE reTEPOLMKIMUECKOe KONbLO, COAepIKaliee
1-3 rerepoaToMa, HE3aBUCHMO BBIOPAHHBIX M3 KHCIOPOJA, a30Ta U Cepbl. B HEKOTOPBIX TaKUX
BapuaHTax peanusamuu R* BeiOpaH ©3 HeoOS3aTEIbHO 3aMELIEHHOTO MUPPOJIUAMHUIA,
NUTNEPUANHAIIA, TUTEPA3UHIIA U MOP(HOTHHIIIA.

[107] B Hexoropeix BapuanTax peaiu3auun Gopmysisl I wim dopmynsr I” R* npencrasisier
cobol HeoOs3aTeNbHO 3aMeIeHHbIN (DEeHHL.

[108] B Hexoropeix BapuanTax peaiuzauun Gopmyssl I wim dopmynsr I” R* npencrasisier
coboli Heo0sA3aTebHO 3aMEIleHHOe S-6-ujeHHOE TeTepoapubHOE KOJbLO, comepxaiiee 1-3
reTepoaToMa, HE3aBHCHMO BBIOPAHHBIX M3 KHCIIOPOIA, a30Ta U Cepbl. B HEKOTOpBIX BapHaHTax
peanuzanuu Gopmyssl I umu dpopmynel I” R* npencrasnser codoii HeoOs3aTENBHO 3aMeEIEHHOe S-
YJIEHHOE TeTepoapuibHOE KOJbLO, comeprkainee 1-3 rerepoaToma, HE3aBHCHMO BBIOPAHHBIX W3
KHCJIOPO/a, a30Ta U cepbl. B HekoTOphIX BapuaHTax peanuzauuu popmyser I win dopmyssr I' R*
npeacraeiisier co0oil  HeoOsA3aTeIbHO 3aMELIEHHOE S-ujieHHOE TIeTepOapHIbHOE  KOJIBIIO,
comepxaiee 1-2 rerepoaromMa, HE3aBHCHMO BBIODaHHBIX M3 KHCJIOPOAA, a30Ta H Cepel. B
HEKOTOPBIX TAKHX BapuaHTax peanu3aunu R* BeIOpaH M3 HEOOS3aTENBHO 3aMEIEHHOTO MUPPOJIUIIA,
NUPA30JIMIIa, UMUJA30JIIIIA, OKCA30IMIIa U THA3OMIUIIA.

[109] B Hexoropeix BapuanTax peaiuzauun Gopmysisl I win dopmysel I R* npencrasisier
co00i1 HeOOA3aTENBHO 3aMEIIEHHOE O-UIEeHHOE T'eTepoapubHOE KOJBIO, comepikaiiee 1-3 atoma
azoTa. B HekoTOphIX BapuaHTax peanusauuu Gpopmydsl 1 wnu dopmyser I” R* npeacrasisier coboit

HeoOsI3aTENBHO 3aMEIIEHHOE O-YIeHHOE reTepoapribHOE KOJbIO, coaeprkaiiee 1-2 aroma a3ora. B
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HEKOTOPBIX TAaKMX BapHaHTax peanm3anuu R* BeIOpaH u3 HEOOS3aTENBHO 3aMEIIEHHOTrO
NUPUINHAIIA, THPUIA3UHIIIA, THPUMUANHAIIA U THPA3HHUJIA.

[110] Kak ommcano, B oOmmx ueprax, Boime mis Gopmynsl I, L mpencrasisier coboi
HeoOs13aTenbHO 3amerneHHyo Ci4 anndaTHUecKyro emb, IPUYeM OIUH WIH [Ba aTOMa yIjepona B
yKa3aHHOM aii(paTHUECKON HeMu HeO0OsI3aTeIbHO 3aMEHEHbI TPYIION, HE3aBUCHMO BHIOPAHHOW U3 —
O-, -N(R)-, -S-, -C(0)-, -C(O)N(R)-, -N(R)C(0O)-, -C(0)0O-, -OC(0)-, -S(0)2N(R)-, -N(R)S(0O)2- u
IBYXBAJIEHTHOrO  3-5-4JIeHHOrO0 MOHOLMKJIHYECKOro, OWIUKIMYECKOrO WJIH MOCTHKOBOIO
OUIUKITYECKOTrO KapOOLMKIINUECKOTO KOJIbLIA.

[111] Kak omucano, B o0mmx ueprax, Bbiiie miss dopmysisl I’, L npencraemsier coboi
HeoOs3aTenbHO 3amerneHnyo Ci4 anudaTnyeckyro uenb, NpuyeM OUH HJIM Ba aTOMa yrjepoaa B
yKa3aHHOM ajii(paTHUECKON LMy HeO0OsI3aTeIbHO 3aMEHEHbI TPYIINON, He3aBUCUMO BHIOPAHHOW U3 —
O-, -N(R)-, -S-, -S(0)2-, -C(0)-, -C(O)N(R)-, -N(R)C(0)-, -C(0)O-, -OC(0)-, -S(O)2N(R)-, -
N(R)S(O);- u [ABYXBaJEHTHOrO 3-5-ujJIEeHHOTO MOHOLMKJINYECKOrO, OHLMKJINYECKOrO HJIH
MOCTHKOBOTO OUIIMKITHYECKOT0 KapOOUKIMUYECKOTO KOJTbIIA.

[112] B HekoTopbIx BapuaHnTax peanmsanuu Gopmysnsl I umn Gopmyner I L npencrasisier
coboit HeoOsi3arenbHO 3aMerneHHy0 Cio anupaTHyecKyro Ienb, MpUYeM OIWH WM J[Ba aTOMa
yriepoaa B yka3aHHOH anudaTtuyeckod menu HeoOs3aTeabHO 3aMEHEHbI I'PYIIOH, HEe3aBHCHUMO
BeIOpaHHOI U3 —O-, -N(R)-, -S-, -C(0O)-, -C(O)N(R)-, -N(R)C(0O)-, -C(0)O-, -OC(0)-, -S(0)2N(R)-,
-N(R)S(O);- u nByXBaJIeHTHOrO 3-5-4JE€HHOTO MOHOLMKINYECKOrO, OHIMKIMYECKOTO WU
MOCTHKOBOTO OUITUKJINYECKOTO KapOOLMKIMYECKOTO KOJbIa. B HEKOTOPBIX BapHAHTAX peaH3alun
bopmysner I wmm dopmynsr I L mpencraBisier coboit HeoOszatenmbHO 3amerieHHyO Cia
anndaTuyeckyro eMb, MPUYEM OAMH WM IBa ATOMA Yrjiepoja B YKA3aHHOW aan(aTHUecKO HeH
HeoOsI3aTeIbHO 3aMEHEeHBl IPyNnol, He3aBucuMmo BeiOpaHHOH u3 —O-, -N(R)-, -S-, -C(O)- u
NBYXBAJIEHTHOrO  3-5-ujJIeHHOr0 MOHOLMKJIHYECKOrO, OWIUKIMYECKOrO HJH MOCTHKOBOIO
OUIUKITYECKOrO KapOOLUMKINYECKOrO KOJibIla. B HEKOTOPhIX BapuaHTax peanusauuu GopmyJsi [
umn dopmysel I’ L npencrasnsier coboii HeoOsi3aTenbHO 3amernennyo Cio anmudaTuyecKyro Ielb,
npuyYeM OIMH WM [Ba aToMa yIjiepoda B YKa3aHHOW ajgu(aTuyeckod Lemd HeoOsS3aTeNbHO
3aMEeHEeHBI I'PyNIol, He3aBucuMo BbiOpaHHOH n3 —O-, -N(P)-, -S-, -C(O)- u aByxBaneHTHOro 3-5-
YJIEHHOTO  MOHOLMKJIMYECKOTrO,  OWIUKINYECKOrO0  WJIH  MOCTHKOBOIO  OHWIIMKJIMYECKOTO
KapOOLMKIMYECKOTO KOJIbIIA.

[113] B HekoTopbix BapuaHTax peanmmsanuu Gopmynsl I umn Gopmyner I L npencrasnsier

coboli HeoOs3aTenbHO 3amerneHHY0 C34 annpaTHYecKyO Ienb, MPUUYEM OAWH WIM ABa aTOMa

43



yriepoaa B yka3aHHOW anudaTtuyeckod menu HeoOs3aTeNbHO 3aMEHEHBI I'PYNIOH, HEe3aBHCHMO
BeIOpaHHOI U3 —O-, -N(R)-, -S-, -C(O)-, -C(O)N(R)-, -N(R)C(0O)-, -C(0)O-, -OC(0)-, -S(0)2N(R)-,
-N(R)S(O)2- u OBYXBaJEHTHOrO 3-5-4JIEGHHOrO MOHOLMKIHYECKOr0, OWLIUKIMYECKOrO WU
MOCTHKOBOTO OUIIUKJINYECKOTO KapOOLMKIMYECKOTO KOJbIa. B HEKOTOPBIX BapHaHTaX peai3anun
dopmynst I wnu dopmyast I” L mpencraBimsier coboii HeoOsizaTensHO 3amemieHHY0 Cs.
anndaTuyeckyo emb, MPUUEM OAMH WK IBa ATOMA YrjiepoJa B YKAa3aHHOW aaru(aTHUeCcKOn HEeH
HeoOsI3aTebHO 3aMEHEeHBl PyNmol, He3aBucuMmo BeIOpaHHOH u3 —O-, -N(R)-, -S-, -C(O)- u
NBYXBAJIEHTHOrO  3-5-ujJIeHHOr0 MOHOLMKJIHYECKOrO, OWIUKIMYECKOrO0 WJIH MOCTHKOBOIO
OUIUKITYECKOrO KapOOLUMKINYECKOrO KOoJiblla. B HEKOTOphIX BapuaHTax peanusauuu GopmyJbsi [
umi dopmysel I’ L npencrasnsier coboii HeoOsi3aTenbHO 3amerineHnyo Csa4 anmudaTuyecKyro Ielb,
OpuyYeM OIMH WM [Ba aToMa yIjiepoda B YKa3aHHOW ajgu(aTuyueckod Lemd HeoOsS3aTeNbHO
3aMEHEeHBI I'pyNIol, He3aBucuMo BbiOpanHOH n3 —O-, -N(P)-, -S-, -C(O)- u aByxBaneHTHOro 3-5-
YJIEHHOTO  MOHOLMKJIMYECKOTrO,  OWIUKIMYECKOrO0  WJIH  MOCTHKOBOIO  OHIIMKJIMYECKOTO
KapOOLMKIMYECKOTO KOJIBIIA.

[114] B HekoTopbIx BapuaHnTax peanmsanuu Gopmysnsl I umn Gopmyner I L npencrasisier
cobori HeoOs3aTenbHO 3aMereHHyo Ci.4 anudaTuyeckyro Ienb, MPUYeM OJUH aTOM Yrjepoaa B
ykazaHHOW anudarnyeckor nenu 3ameHeH Ha —C(O)-, 1 OAMH JOMOJHHUTENBHBIA aTOM YIJIepoaa
HeoOs13aTenbHO 3aMeHeH rpymnmoi, BeiOpanHoi u3 —O-, -N(R)-, -S-, -C(O)N(R)-, -N(R)C(O)-, -
C(0)0-, -OC(0)-, -S(0)2N(R)-, -N(R)S(0)2- n nByxBaJIEeHTHOr'0 3-5-4JIEeHHOTO MOHOLUKIHNYECKTO,
OULIMKJINYECKOTO UJIA MOCTHKOBOT'O OMIIUKIMYECKOr0 KapOOIMKINIECKOrO KOJIbLA.

[115] B Hexoropsix Bapuantax peanuzauu ¢popmysisl I wmm dopmyner I L npeacrasnser
coboii HeoOs3aTenbHO 3aMereHHy0 Ci.4 anudaTuyeckyro Ielb, MPUYEeM OIHH aTOM yrjepoaa B
ykaszaHHOW anudaruueckor enu 3ameneH Ha —C(O)-, 1 OAMH HOMOJHHUTENBHBIA aTOM YIJiepoaa
HeoOs3aTeNbHO 3aMeHeH rpymnoi, BeiOpanHod u3 —O-, -N(R)-, -S- u nByxBamentHoro 3-5-
YJIEHHOTO  MOHOLUKJIMYECKOTrO,  OWIUKIHYECKOrO0 WM  MOCTHKOBOIO  OHWIIMKJIMYECKOTO
KapOOLMKIMYECKOro Kobla. B HEKOTOphIX BapuaHTax peaynuzauuu GopmyJsl [ umu dopmyner I L
npencraeiisier coboii HeoOs3aTenpHO 3aMertieHHY 0 Ci.4 amu(aTHUECKyO LeMb, MPUYeM OJUH aTOM
yriaepoaa B ykaszaHHoW anudatuueckoi menu 3ameneH Ha —C(O)-, ¥ OIMH IOMOJHUTEBHBIH aTOM
yriaepoaa HeoOs3aTeNIbHO 3aMeHeH Ipymnmnoi, BeiOpanHoit u3 —0-, -N(H)-, -S- u nByxBasieHTHOrO 3-
5-4JIeHHOrO0  MOHOLMKJIMYECKOTrO, OWLUKINYECKOrO WM  MOCTHKOBOTO  OWIIMKIIMYECKOTO

Kap6OI_II/IKJ'II/ILIeCKOFO KOJibIa.
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[116] B HexoTopsIx BapuanTax peanmsanuu Gopmysnsl I umn dopmyner I L npencrasisier
coboli HeoOs3aTenbHO 3aMereHHylo Ci.4 anudaTtuyeckyro Ienb, MPUYeM OJMH aTOM yriepoaa B
ykazaHHOW anudaruyeckor nenu 3ameHeH Ha —C(O)-, 1 OAMH AOMOJHHUTENBHBIA aTOM YIJIepoaa
HeoOs13aTelbHO 3aMeHeH rpymmoii, BeiOpanHoN u3 —O-, -N(R)-, -S- u nByxsanentHoro 3-5-
YJIEHHOr0  MOHOLMKJIMYECKOro,  OUIHMKJINYECKOTO WM  MOCTHKOBOTO  OHIIMKJIMYECKOTO
KapOOLMKIMYECKOro KObla. B HEKOTOPhIX BapuaHTax peanuszauuu dopmysist [ umu dopmyner I L
npeacraesiisier coboii HeoOs3aTeNnpHO 3aMerneHHy 0 Cs.4 amu(aTHUECKYIO LeMb, MPUYEM OIUH aTOM
yriepoaa B ykazaHHou anudaruueckoit menu 3ameneH Ha —C(O)-, ¥ OMH OMOJTHUTEBHBIH aTOM
yriaepoaa HeoOs3aTeNIbHO 3aMeHeH Ipymmnoii, BeiOpanHoit u3 —0-, -N(H)-, -S- u nByxBajieHTHOrO 3-
5-4JIeHHOrO0  MOHOLMKJIMYECKOTrO, OWLUKINYECKOrO WM  MOCTHKOBOIO  OWIIMKIIHYECKOTO

Kap6ou1/11<m/mec1<0ro KOJibIa.

[117] B HekoToprIx BapuaHTax peanuzauuu GpopmyJisl I umu popmyast I” L BeibOpan u3
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[120] Kak onucano, B 00LMX ueprax, BbIlle, KAKIbIH R He3aBHCUMO MpPeaCTaBIIsieT COOOM
BOJOPOA WJIH HEOOsI3aTENIbHO 3aMELISHHYIO rpymmy, BeiOpaHHyiO u3 Ci.s anudaTnyeckon rpymibl,
3-7-4jeHHOr0 HACBIEHHOTO WJIM YAaCTHUYHO HEHACHIIEHHOTO TeTePOLUKINYECKOrO KOJIbIIa,
comepxkaiero 1-3 rerepoaroMa, HE3aBUCHMO BHIOPAHHBIX U3 KHCIOPO/A, a30Ta U cepbl, (peHuna u 5-
6-4JIEHHOT'O TeTEePOAPHIIBHOTO KOJIbIIA, coaepkariero 1-3 rerepoaroma, HE3aBUCHMO BHIOPAHHBIX U3
KHCJIOpPOZa, a30Ta U cepel, Wiau aBe rpynnel R BMecre ¢ aromMoM a3oTa, K KOTOPOMY OHH
NPUCOENUHEHBI, O00pa3yloT HeoOsA3aTeIbHO 3aMEIIeHHOEe 3-7-uJIEHHOE MOHOLMKJIHYECKOE
reTepOLMKJINYECKOe KONbLIO, coaepxamee O-2 MONMONHUTENBHBIX TETEPOATOMA, HE3ABUCUMO
BBIOPAHHBIX M3 KHUCIOPOZA, a30Ta M Cepbl. B HEKOTOPBIX BapuaHTaxX peain3aldd R mpencrasisier
coboit Bomopoxm. B HekoTOpRIX BapuaHTax peanu3alud R MpencTaBiseTr HEOOS3aTENbHO
3aMelIeHHY IO rpymmy, BeiOpanHyiO u3 Ci.s anudaTtuyeckoll rpymmel, 3-7-4JIeHHOr0 HACHIIEHHOTO
WM YaCTHYHO HEHACHIIIEHHOTO T'eTePOIMKINYECKOro KOJbla, comepikamero 1-3 rerepoaroma,
HE3aBHCUMO BBIOPAHHBIX M3 KHUCIOPOZAA, a30Ta U Cepbl, PeHuna u S-6-4WIEHHOr0 reTepoapHiibHOTO
KOJIbLIA, comepykainero 1-3 rerepoatoMa, HE3aBHCHMO BBIOPAHHBIX W3 KUCJIOPOAA, a30Ta U CEPBI;
Wi JABe Tpynmel R BMecTe ¢ aroMoM a30Ta, K KOTOPOMY OHH IPUCOEIUHEHBI, 00pa3yroT
HeoOS3aTeNbHO 3aMEIleHHOe 3-7-uJIeHHOE MOHOLMKJIMYECKOE TeTePOLUKINYECKOe KOJBLO,
conepxxainee 0-2 MOMONHUTENBHBIX TeTepoaToOMa, HE3aBHCHMO BBIOPAHHBIX M3 KHUCJIOPOAA, a30Ta U

CepBL
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[121] B Hekoroprix BapuaHTax peanqm3aunu R mnpencrasisier coboit HeoOs3aTENBHO
3amenieHHy10 Cis amupatuyeckyro rpynny. B HekoTOpsIX BapuaHTax peanu3anuu R mpencrasisieT
coboii Cis amudaTuyuecKyto Tpymiy, HeoOs3aTelbHO 3aMelleHHy0 okco-rpymmoi u OR®, rme R°
npexncrasiser coboit Cire amudpatuueckyro rpynmy. B HeKOTOpbIX BapuaHTax peamusanud R
npexcrasiser coboit —C(0)OtBu.

[122] B HexoTopbix BapuaHTax peanusanui R mpezncrapiser coboir Ci.s amndaTuyeckyro
rpynmy. B HEKOTOpBIX TakMX BapuaHTax peajmusanui R npencrasiser coOOM METHIT UITH THIL.

[123] B HekoTOphIX BapmaHTax peanu3alnud R BeiOpaH W3 BOAOpPOdAa U HEOOSI3ATENBHO
3amernenHoi Ci.6 amuaTiHueckoi rpynmnbl. B HEKOTOPBIX TaKMX BapHaHTax peanu3anui R BeiOpaH
W3 BOAOPOAA, METHJIA HJIA 3TUJIA.

[124] Kax onucano, B o0IUX YepTax, BHIIIIE, R? MpEeACTaBIsIiET cOOOH BOIOPO, TajioreH,
N(R)2, OR un HeoOs13aTeNPHO 3aMEIIEHHYIO TpyIiy, BeiOpanHyiO U3 Cis amudaTuuecKon rpymisbl,
3-7-4jeHHOr0 HACBHIIEHHOTO WJIM YAaCTHYHO HEHACHIIEHHOTO TeTEePOLUKINYECKOTO KOJIbIIa,
comepxkaiero 1-3 rerepoaroma, He3aBHCHMO BbIOPAHHBIX M3 KHCJIOPOJA, a30Ta U Cepbl, (heHma, S-
6-WISHHOT'O Te€TepoapHIbHOTO KOJIbIIA, coaeprkaero 1-3 retepoaroma, He3aBHCUMO BBIOPAHHBIX M3
KACIIOpOoaa, a30oTa W cepbl, 8-10-ujleHHOro OHIMKINYECKOTO HACBIIEHHOTrO, YaCTHYHO
HEHACBHIIIEHHOTO WJIH aPWIBHOTO KapOOLMKINYECKOro KoJbla, 8-10-uieHHOro OHIMKIMYECKOTro
HACBILIEHHOTO WJIM YaCTHYHO HEHACBHIIIEHHOTO T'eTepOLMKINYeCKOro Kojblia, coxepxkamero 1-3
reTepoaToMa, HE3aBHCHMO BBIOPAHHBIX W3 KHCIOPOAa, a30oTa W cepbl, win 8-10-uieHHOro
OULMKJINYECKOTO TeTEepOaAPUIBHOrO KOJIbIA, coaepkaiiero 1-3 rerepoaroma, HE3aBUCHMO
BBIOPAHHBIX U3 KHCJIOPO/A, a30Ta U CEPBI.

[125] B HekoTOpeIX BapHaHTax peammsamuu R’ mnpencrasnser coGoii Bomopon. B
HEKOTOPHIX BapHMaHTax peammsamuu R’ mpencrapiser coboii ramoren, N(R),, OR wmmm
HeOOsI3aTENBHO 3aMEIEHHYIO Tpymy, BeiOpaHHyo u3 Cis anudaTHYeCKOl IPYIIbI, 3-7-4IEHHOTO
HACBILEHHOTO WJIM YaCTHYHO HEHACHIIIEHHOTO T'eTePOLMKINYECKOTO KOJbla, comepykamero 1-3
rerepoaToMa, HE3aBHCHMO BBIOPAaHHBIX M3 KHCIOPOAA, a30Ta W Cepbl, (peHwmmna, S-6-uieHHOro
reTepoapuiibHOrO KOJIbIIA, coaeprkaero 1-3 rerepoaroma, HE3aBUCHMO BHIOPAHHBIX M3 KUCIOPO/A,
asora u cepbl, 8-10-uleHHOrO OWMIIMKIMYECKOT'0 HACBHIIIEHHOr0, YaCTHYHO HEHACHIIEHHOTO HITH
ApPUIILHOTO KapOOIUKINYECKOTO KOJjbla, 8-10-ujeHHOro OHIMKIHYECKOrO HACHIIIEHHOTO WITH
YaCTHYHO HEHACBHIEHHOTO TeTePOLHMKINYECKOro KOjblla, coxepikamero 1-3 rerepoaroma,

HE3aBHCHMO BBIOPAHHBIX M3 KHCIIOpOAa, a30Ta W cepbl, Wik 8-10-ujeHHOro OHIUKINYECKOTO
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reTepoapHIbHOrO KOJIbIIA, CofepKamero 1-3 rerepoaroMa, He3aBHCUMO BBIOPaHHBIX M3 KUCIOPOJA,
a30Ta U Cephl.

[126] B HEKOTOpHIX BApHAHTAX peanusanunm R’ mpencrapnser coboif ramoren. B
HEKOTOPBIX BapHaHTax peamusanuu R? mpencrasnser coboit N(R),. B HeKOTOPBIX TaKMX BApPHAHTAX
peammsarmu R? npencrasnsier coboit NHz. B HEKOTOPBIX BapuaHTax peanmsanuu R? mpencrasiser
coboit OR. B HEKOTOPBIX TAKMX BAPHAHTAX peanmsanuu R? mpencrapnser coboit OH.

[127] B HeKOTOpHIX BapHAHTAX peamu3anuu R’ mpencrapiser coboi HeoOsA3aTENbHO
samemennyio Ci. amupaTHUeCKyIO TpyNIly. B HEKOTOpHIX TAKMX BAapHAHTAX peanm3anuu R’
npeacTapiisier co0Oi HeoOs3aTeNbHO 3aMEIIeHHYIO TPYINy, BHIOPAHHYIO M3 LHMKJIOMEHTUJA WM
IUKJIOTeKCHIa. B HekoTopsIxX BapuaHTax peanusamuu R? mpencrasnser coboit Ci.6 anuaTidecKyro
rpynny. B HEKOTOpHIX BapHaHTax peammsamuu R’ mpencrasiaser coGoii MeTwin. B HeKOTOPBIX
BapHaHTaxX peanmsanuu R’ mpencraBnser coGoif 3T B HEKOTOPHIX BapHaHTAX peanm3anud R’
npencTasiser coboil Tper-OyTmi. B HeKoTOpeIX BapHmaHTaxX peammsamuu R’ mpencrapnser coboit
HeomeHTHa (T.e. 2,2-IMMETHIIIPONEN). B HEKOTOpHIX BApHAHTAX peamm3anuu R’ mpencrasiser
cob0il IUKIIOreKCIIT.

[128] B HEKOTOpHIX BapHAHTAX peanu3anuu R’ mpencrapiser coboil HeobA3aTENBHO
3aMelIeHHbIH (PeHuI.

[129] B HeKOTOpHIX BapHAHTAX peamu3anuu R’ mpencrapiser coboil HeoOA3aTENBHO
3aMellleHHOe 3-7-uJIeHHO€ HACBIIIEHHOEe WM YaCTHUYHO HEHACHIIEHHOE TIeTEepOLUKINYECKOoe
KOJIbLIO, copepikalee 1-3 rerepoaToma, HE3aBHCUMO BBIOPAHHBIX M3 KHCIOPOZA, a30Ta U cepbl. B
HEKOTOPHIX BapMaHTAaX peammsanuu R’ mpenctapnser cobolf HeobGA3ATENBHO 3aMeIeHHOe 3-
YJICHHOE HACBIIIEHHOE T'eTEePOLUKIIMYECKOe KOJIbIIO, coaepkainee | rerepoaToM, BHIOpaHHBIA U3
KHCIIOPOIA, a30Ta M Ccephl. B HEKOTOpHIX BapHaHTaX peanmsanmum R’ mpencrapiser coboi
Heo0s13aTebHO 3aMeIleHHOe 4-WIEHHOE HACBIIIEHHOe reTepOLKINYecKoe KOIbLo, conepkaree 1
reTepoaToM, BEIOPAHHBEIH M3 KHCIOPOMAA, a30Ta M Cephl. B HEKOTOPHIX BapHAHTAaxX peamusanuu R’
npeacraBnser coboil HeoOs3aTeNbHO 3aMelleHHOe S-WISHHOe HACBIEHHOe WM YaCcTHYHO
HEHACBHIIIIEHHOEe TeTEePOLUKINYECKOe KOJbLO, coaepxkalee 1-2 rerepoaroma, HE3aBUCHUMO
BLIOPAHHBIX U3 KHCJIOPOMA, a30Ta U Cephl. B HEKOTOPHIX BApHMAHTAX peanusanuu R mpencrasiser
coboil HeoDs3aTeNPHO 3aMelleHHOe O-UJeHHOE HACHIIEHHOE WIJIM YaCTHYHO HEHACHIIEHHOe
reTepOLMKIINYEeCKOe KOJIbIO, conaepskainee 1-3 rerepoaromMa, HE3aBHCHMO BBIOPAaHHBIX U3

KHCIIOpOZAa, a30Ta M Cepbl. B HEKOTOpPHIX BapHAHTAX peammsamumu R’ mpencraeiser coboif
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HeOOS3aTeNbHO 3aMELEHHYIO TpYyMIy, BBIOPAHHYIO W3 NUPPOJUAMHWIA, NHIEPUAMHUIIA,
MOP(hOJIMHIIIA U THITePA3UHIIIA.

[130] B HeKOTOpBIX BapHAaHTAX peamusanuu R’ mpencrapiser coboil HeobA3aTENBHO
3aMelIeHHoe S5-6-ujieHHOe reTepoapuiibHOe KOJIbIO, comepskamiee 1-3 rerepoaroma, HE3aBHCHMO
BBIOPAHHBIX U3 KHCJIOPOJA, a30Ta U Cephl. B HEKOTOPBIX BapuaHTax peanusamuu R? mpencrapiser
co0oif HeoOsI3aTeNbHO 3aMEIEHHOE S-WIEHHOE TeTepPOapHiIbHOE KOJIBLO, coxepskainee 1-3
rerepoaToMa, HE3aBUCHMO BBIOPAHHBIX M3 KHUCIIOPOA, a30Ta W Cepbl. B HEKOTOPHIX BapuaHTaX
peamusanmu R? mpencTaBnser coboifl HeoOA3aTENLHO 3aMEIIEHHOE S-UIEHHOe TeTepOapHIIBHOE
KOJIbLIO, comeprkainee 1-2 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX M3 KHUCIOPOAA, a30Ta U Cepbl. B
HEKOTOPHIX TAKHX BAapHAHTAX peanmsanuu R’ mpepcrapiser coboii HeoOA3aTETbHO 3aMEIIEHHYIO
rpynimy, BEIOpaHHYIO U3 THO(hEHUIA, THPA30JIMIa 1 HMHIa30JIiJIA.

[131] B HEKOTOpHIX BAapHAHTAX peanu3anuu R’ mpenctapiser coboi HeoOA3aTENBHO
3aMEIIeHHOe O-4JIeHHOE TeTepOapmIbHOe KOJIBIO, cojiepskaimee 1-3 aTroma a3ota. B HEKOTOpPBIX
BApHAHTAX peamm3amuu R’ mpencraBuser coboli HeoOA3aTENBHO 3aMEIIEHHOe O-WIeHHOE
reTepoapuiibHOe KOJIBLIO, cofepskamee 1-2 aroma a3ota. B HEKOTOPBIX TakWxX BapHaHTax
peammamuu R? mpencraBiuser coGoif HeoOS3aTENBHO 3aMEINEHHYIO TPYIIy, BHIODAHHYIO H3
NMUPpUIWHNUIIA WA TAPUMUAUHAIIA.

[132] B HeKOTOpHIX BapHAHTAX peamu3anuu R’ mpencrapiser coboil HeoOA3aTENBHO
3amerneHHoe 8-10-ueHHOe OMIUKIMYECKOe HACKIIEHHOE, YACTHYHO HEHACBILIIEHHOE I APUIBHOE
KapOOLMKIINUECKOe KONBIO. B HEKOTOphIX BapHaHTax peamusaiumu R2 mpencrapiser cooit
HeoOsI3aTeIbHO 3aMelleHHOe 9-uwieHHOe OMUIUKINYECKOe HACBIIIEHHOE, YaCTHYHO HEHACBHIIIEHHOEe
WM apUiIbHOE KapOOLMKIMYECKoe KOJbIIO. B HEKOTOPHIX TAaKMX BAPMAHTAX peanusanuu R>
npencraeisier coboit HeoOs3aTenbHO 3amerneHHbId 2,3-muruapo- 1 H-ungennn. B HexoTOpbIX
BapHAHTaxX peanmsanuu R? mpencraenser coboif HeoOsA3aTeNbHO 3aMerneHHOe 10-uneHHOE
OUILUKITMYECKOE HACBIIIEHHOE, YaCTHYHO HEHACBHILEHHOE WJIM apUbHOE KapOOLMKIMYECKOe
KONMBIO. B HEKOTOPBIX TAKMX BapHMAHTAX peanmsanuu R’ mpencraemser coboii HeobA3aTENHLHO
3aMeLIeHHY O TPpyIy, BeiOpannyio u3 1,2,3 4-terparuapoHadranuHunia 1 HaQTaauHuIA.

[133] B HEKOTOPHIX BapHaHTAX peanmsamuu R’ mpencraBnser coboil HeOOA3aTENBHO
3amerneHHoe 8-10-uneHHOe OWIUKIMYECKOE HACBHIIMIEHHOE WM YaCTHYHO HEHACHIIIEHHOE
reTepOLMKIINYEeCKOe KOJIbIO, conaepskainee 1-3 rerepoaromMa, HE3aBHCHMO BBIOPAaHHBIX U3
KHCIOpOJa, a30Ta M cepbl. B HEKOTOphIX BapHaHTaX peanmsaumm R’ mpexcrapiser coboi

HE00A3aTENBHO 3aMCIICHHOC O-uneHHOE 6I/ILII/IKJ'II/ILIGCK06 HaCBIIICHHOC 50858 JaCTUYHO
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HEHACBIIIEHHOE TeTepOLMKINYeCKOe KOJIbLO, coaepkaiee 1-3 rerepoaroma, HE3aBHUCUMO
BBIOpAHHBIX M3 KHUCJIOPOIA, a30Ta M cepbl. B HEKOTOPBIX BapHaHTaX peajn3aluu R? MIPEnCTaBIsAET
coboii Heobs3aTeNnbHO 3aMeleHHoe 10-ujeHHOe OWIUKINYECKOE HACHIIIEHHOE WM YaCTUYHO
HEHACBIIIEHHOE TeTepOLUKINYecKoe KOJIbLO, coaepskaiee 1-3 rerepoaroma, HE3aBHUCUMO
BBIODAHHBIX M3 KHCJIOPOZA, a30Ta M Cephl. B HEKOTOPHIX TaKMX BApHAHTAX peaam3anuum R?
npencrasiser Cco0Oi HeoOA3aTEeNbHO 3aMEIEHHYK TPYIIy, BBIOPAHHYKD H3 XPOMAaHHIIA,
uzoxpomanuia, 1,23 4-rerparunpoxunonunuia, 3,4-murunpo-2H-6en3o[b][1,4]okcasununa u 2H-
6enzo[b][1,4]okcazun-3(4H)-onmna.

[134] B HEKOTOpHIX BapHAHTAX peamu3anuu R’ mpencrapiser coboil HeoOI3aTENBHO
sameineHHoe 8-10-ujeHHOE OHMIMKIHYECKOE TeTepOapuIbHOE KOJBIO, coaep:kamiee 1-3
reTepoaToMa, HE3aBHCHMO BBIOPAHHBIX M3 KHCJIOPOJA, a30Ta M Cepbl. B HEKOTOPBIX BapHaHTax
peammsarmu R’ mpencraBiser coGoif HeoOS3aTENbHO 3aMELIeHHOe O-UeHHOe OHLHMKIMYEcKoe
reTepoapuiibHOE KOJIBbIO, comepskaiiee 1-3 rerepoaroma, HE3aBUCHMO BBIOPAHHBIX U3 KHUCIOPOIA,
a30Ta ¥ cepbl. B HEKOTOPBIX TAKHX BapHAHTAX peannsauud R’ mpenctasnser coboii HeoOs3aTEabHO
3aMEIEHHYI0 TPYMMy, BBIOPAHHYIO U3 HMHOOMIA, OEH30MUPas30siia, OEH3WMHIA30IuIa |
uMuaas3o[1,2-ajnupuaguHnna.

[135] B HeKOTOpHIX BapHaHTax peanusanuu R? BeIOpaH u3 rpymmel, cocTosmiel u3
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[137] B HEKOTOPBIX OCOOEHHO MPEeINOUTHTEIHBIX BAPHAHTAX peann3anuu R’ BoIOpaH u3

N % %, 2,
J O
Cl , u Cl . B HexoTOphIX BapmaHTax peammsanuu R’ BEIOpaH m3
I I
oo’ N oW i Cl ,

[138] B HekoTopbix BapuaHTax peanmmsanuu Gopmynsl I umn Gopmyner I L npencraensier

0]

coboi ¥ . CoOTBETCTBEHHO, B HEKOTOPBIX BAPUAHTAX peaM3allid AAHHOTO OIHCAHUS

NpeIIoKeHO coenHenue Gpopmysl I-a:
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WON
R1
2
R n
I-a

Wi ero apManeBTHUYECKH MpUeMJIeMasl COJib, TIe Kakaoe u3 kombua A, R¥, R!, R%, R u n umeer
3HAYEHHE, ONMPENEIEHHOE BhIIIE U ONMMUCAHHOE B TAHHOM JIOKYMEHTE,

[139] B HekoTopeix BapuanTax peanmsanui Gopmynsl I umu dopmyser I” L npencrasisier
0

coboii % ¥ . CoOTBETCTBEHHO, B HEKOTOPBIX BApHAHTAX PEATM3ALMH JAHHOT'O OIMUCAHUS

PeNIoKeHo coenuHenue hopmysl I-b:

0
RZI\)J\N@?R’I

& (Rn

I-b
Wi ero apManeBTHUYECKH MpUeMJieMas COJib, TlIe Kaxkaoe u3 kombia A, R¥, RL R? R u n umeer
3Ha4YEeHHE, ONpPeieJIEHHOE BhIIIE U ONMCAHHOE B JAHHOM JIOKYMEHTE.
[140] B HexoTophIX BapuaHTax peanmsanuu Gopmyis! I wm popmyner I’ R! mpencrapnser
Az l

N

coboii COOTBeTCTBeHHO, B HECKOTOPBIX BapUaHTax pe€alu3allud AJaHHOI'0 OINUCaAHHA

IpeIoKeHo coenuaenne GopmyJsl I-c:

Wi ero (hapmareBTHUYECKH MpuemiemMas Cojib, rae Kaxxaoe u3 kombna A, R¥ L, R?, R u n umeer
3HAUEHWE, OMPEAESTIEHHOE BHIIIE H ONMMCAHHOE B TAHHOM JIOKYMEHTE.

[141] B HEKOTOpPBIX BapHaHTAxX peanmsanuu popmyisl I wi Gopmynsr I’ R! npencrasnser

Kj
CO6OI>'I X . COOTBeTCTBeHHO, B HCKOTOPBLIX BapHaHTax peaju3allui OJaHHOIroO OIUCaHUus

npeniokeHo coemunenue hopmysl I-d:

N
R2’L\ \ N



I-d
uau ero gapManeBTHUeCKH TIpuemMiIemMas coib, rae kaxmoe u3 komena A, R¥, L, R% R u n umeer
3HaueHue, ONpeesIeHHOE BbILIE U ONMCAHHOE B JAHHOM JOKYMEHTE.
[142] B HekoTtopeix BapuaHTax peanuszanuu ¢Gopmynsl I wim dopmynsr I komemo A
npencTaBisieT coOOM  S-ujleHHOE TreTepoapiibHOE KOJbLO, coaepskamiee 1-3 rerepoaroma,
HE3aBUCUMO B]>I6paHHI>IX H3 KUCJI0pOoaa, a3oTra U CEpHI. COOTBeTCTBeHHO, B HCKOTOPBIX BapuaHTax
peayM3aliy JaHHOTO OMKMCAHUS MPenIokeHo coequaenne ¢opmyi I-e, I-f, I-g, I-h, I-1, I, I-k, I-1, I-

m, I-n umm I-0:

A L NN L 9‘& LN
R?” \N/QN R RTONCNOSRT R ‘N/ks R R \E“AN)\W
R H R R R H
I-e I-f I-g I-h
L0 LD Lo\ AR
R2/ \N/ko)\R1 RZ/ \E\I/QS)\R1 RZ/ \[\I/Q\N)\R1 RZ/ \E\I/YR'I
R R R R

I-i I-j I-k I-1
\ / HO N
L N LN B
RZ/ \N \N)\R1 RZ/ ‘N/QN/)\R’I RZ/L\N S R1
i 1] |
R R R
I-m I-n I-0

Wi ero (apManeBTHYECKH MPUeMJIEMasi COJIb, TIe Kaxablid u3 L, R!, R?> u R umeer 3HaueHtue,

ONPEOCTICHHOE BBIIIC U OIMHCAHHOC B JAHHOM OTOKYMCHTC.

[143] B nexoTopeix BapuaHnTax peanmsaiui Gopmynsl I umu dopmyser I” L npencrasisier
3 A
coboii D D . CooTBETCTBEHHO, B HEKOTOPBIX BApHAHTAX PEAJU3aIMK JAHHOIO OIUCAHUS

NpeIIOKEeHO coeanHenue GpopmyJibl [-p:

R2 N «
Ob g (R%n
Ip

Wi ero apManeBTHUYECKH MpUeMJieMas COJib, TIe Kaxkmoe u3 komibia A, RY, Rl, Rz, R u n umeer

SHAYCHUEC, ONIPCACIICHHOC BBIIIC U OIIMCAHHOC B JAHHOM JOKYMCHTEC.
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[144] B HeKOTOpbIX BapuaHTaX peaJM3alUd HACTOSIIEr0 H300pEeTeHHs] MPEIIOKEHO

coenuHeHne HOpMYyIT

HN—-N

w ero (hapMaleBTHUECKH MpHeMieMas coib, rae kaxmsii u3 R, R, R? u R umeer 3nauenue,

ONPEACIICHHOE BBIIIC U OITHCAHHOC B JAHHOM OTOKYMCHTC.

[145] B HexkoTOprIX BapuaHTax pealu3alydd JAHHOIO ONKCAHMS NPEIJIOKEHO COSNUHEHHUE

dopmyst I-a-i, I-b-i, T-c-i, I-d-i, I-e-i, I-f-i, T-g-i, I-h-i, T-i-i, I=j-i, I-k-i, I-1-i, I-m-i, I-n-i, I-o-i, I-p-i

unu I-p-ii:

I-m-i

R2/L\N A
(RMn
I-c-i
s
R2/ \N&)\R1
I-f-i
L N—N
R2” \N/QO»\R‘
H
I-i-i
L HN—N
RZ/ \N&R\R'I
H
I-1-i
HO N
| N
~L< =
2”7°N R'
R K
I-0-i



1 R!
e ad 25N o
H p p H
DD D

I-p-i I-p-ii

i ero apManeBTHUYECKH MpUeMJIeMas COJib, Tae Kaxkmoe u3 konbiia A, R*, L, Rl, R? u n umeer
3HAUEHHE, OMPEAESTIEHHOE BBIIIE H OMMCAHHOE B TAHHOM JIOKYMEHTE.
[146] B HekoTOpBIX BapHaHTaxX peain3alld JAHHOTO H300pEeTEeHHs MPEIIOKEHO

coequnenue ¢popmya I-q win [-q-7:

~N
R2 E Rz«\)J\”)\KR
I-q I-q-i

un ero GapMaIeBTHUECKH pHeMiIeMas cob, rae kaxapni u3 R!, R? u R umeer 3Hauenmue,

OIPEACIICHHOEC BBILIC U ONMUCAHHOC B JAHHOM OTOKYMCEHTC.

[147] B HexoTopeIx BapuaHTax peanuzauuu Jirobon uz gopmya I, I-b, I-b-7, I-c mmum I-c-/
\N—R‘
KOJIbIIO A HE IPeNCTaBisieT co0oit 2&)\5 .
[148] B HekoTopeix BapuaHTax peanusaiuu Jgrodoi u3 dpopmyi I, I-b umm I-b-i komeo A
ANy

HE MPeICTaBJIAET OOl N Wi H .

[149] B HekoTophIx BapuaHTax peanuzauud Gopmysisl I-e wiu ¢dopmyiasr I-e-i L He
0

npencraBiser coOoit * . .

[150] B HekoTophix BapuaHTax peanusanuu (opmynbl [-h wiun popmyner I-h-i L He
0O

npencrasisier coOoit ?Z'-/\)J\f"" .

[151] B HexoTOphIX BapuaHTax peaiu3auuu groboi u3 popmyn I, I-b, I-e, I-e-7, I-h unu I-h-

?Sj/ij
i R! e npencrasmsier coboii ¥ .
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[152] B HexoTOpBIX BapuaHTax peaju3alid JAHHOTO OMUCAHUS MPEAJIOKEHO COSIUHEHHUE,

BBIOpAaHHOE U3:

IIpumep CrpykTypa Ilpumep CrpykTypa
NN N
Ns = S
0 (0]
1 HNYH 2
N/
7\
=N
Cl
3 HN N 4
| N
7\
=N
cl o)<
QN&
(6]
5 H 6
HN N,
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QL
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7 HN N 8
| N
7
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WM ero GpapManeBTHYECKH TPUeMJIEMast COJIb.

[155]

BBIOpPaHHOE H3:

B HEKOTOPBIX BapUaHTax peaJin3aliud OJAHHOI'O ONMUCAHUA NPCAJIOKECHO COCIUHCHUE,

Cl /|
Na
0
H
27 HN H 150 HN N,
| /\N DD LN
7\ D7\
F
Cl y | el 74 \
N S
o}
o}
H
151 uy. H 152 AN N,
N | N
\ //
| N
74 \N
74 —
\ N
=N

114




F
NA | Cl
N
Ol-| o
153 HN |N‘N 154 HN ll:II
/ | /N
7\ 72n\
=N ‘WJN
cl
0
155 HN__H
| N
7\
—— /N
N

WM ero ¢papManeBTHYECKH TPUeMJIeMasi COJIb.

[156]

BBIOpAHHOE U3:

B HEKOTOPBIX BapUaHTax peain3alliyd JAHHOTO ONMUCAHUA NPCAJIOKEHO COCAUHCHUE,

IIpumep CrpykTypa Ilpumep CrpykTypa
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WM ero GpapMareBTHYECKH PUeMJIeMasi COJIb.
[157] B HekoTOpBIX acmekTax MAHHOTO OMUCAHHS MPEATIOKEHO COoeauHeHue (HOpMyJibl B

COOTBCTCTBUU CO CIICAYIOILIUMHU BapuaHTaMU peajin3alluu.

[158] Bapuant peanmuzanuu 1. Coemunenue ¢popmydisi I

R’l
-
REY R,
|

i ero hapMareBTHUYECKH TPUEMJIEMAst COJIb, TIE:

KOJBIO A mpencraBiser coOOH S5-6-ujieHHOE TIeTepoapuiibHOE KONBIO, comepkamee 1-3
reTepoaToMa, HE3aBHCHMO BBIOPAHHBIX M3 KUCIOPOAA, a30Ta U CEPBI;

R! mpencrasnser coboli HeoOA3aTENBHO 3aMEIEHHYIO TIPYIINY, BBHIOPAHHYIO H3 3-7-WIEHHOTO
HACBIIIIEHHOr0 WJIM YACTHYHO HEHACHIIIEHHOrO reTEPOLUKINYECKOr0 KOJbIla, coaepkarero 1-3
rerepoaToMa, HE3aBHCHMO BBIOPAHHBIX M3 KHCIOPOIA, a30Ta W CEPbl, HIIH S-O-U4JIEHHOIO
reTepoapuiibHOrO KOJIbIA, comepskaiiero 1-3 rerepoaroMa, HE3ABHCHMMO BBIODAHHBIX W3
KHCJIOPO/IA, A30Ta M CEPBI,

kaxaplii R* HeszaBucumo BbeiOpaH u3 ranoreHa, umano, OR, SR, N(R), wiu HeoOs3aTeNbHO

3aMelleHHoi rpymnel, BeiOpaHHOW w3 Ci4  anmudaruyeckoit rpynmbl,  3-7-4JIEHHOTO
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HACBHIIIEHHOTO MJIM YaCTUYHO HEHACHIIIEHHOrO KapOOIMKIMYECKOTrO KOJIbIA, 3-7-4JIEHHOTO
HACBILEHHOTO UJIM YaCTHYHO HEHACBHIIEHHOI'0 reTepoLUKINIeCKOro Kobla, coaepskamiero 1-3
reTepoaToMa, HE3aBUCHUMO BBIOPAHHBIX M3 KHCJIOPOZA, a30Ta U Cepbl, (HeHuIa u S-6-uIeHHOro
reTepoapHIBHOrO KOJbIA, coaepkaiiero 1-3 rerepoaroMa, HE3aBHCHMO BBIOpDAHHBIX U3
KHCJIOPOJA, a30Ta U CEPBI;

L npencraenser coboii HeoOsi3aTenpHO 3aMelneHHy o C14 anndaTuieckyro Helb, IPUYeM OIUH HITH
IIBa aTOMa yrjiepoja B YKa3aHHOH ajgu(aTuyuecKon Lenu HeoOs3aTeNbHO 3aMEHEHbI TPYIIIOH,
He3aBucuMo BeiOpanHOit u3 —O-, -N(R)-, -S-, -C(0)-, -C(O)N(R)-, -N(R)C(0O)-, -C(O)0O-, -
OC(0)-, -S(O)2N(R)-, -N(R)S(O)2- u nBYyXBaJEeHTHOrO 3-5-4JEHHOrO MOHOLMKJIHYECKOTO,
OUIU KT YECKOTO HJIH MOCTHKOBOI'O OHLIMKJINYECKOTO KapOOLUKIMYECKOTO KOJIbIIA,

KaKaplii R He3aBHCHMO MpeacTaBisieT cOOOW BOIOPOI WM HEOOS3aTENbHO 3aMEIIEeHHYIO TPYIIY,
BeiOpanHyi0 u3 Cis amudaTuyeckor rpymnmel, 3-7-4IEHHOTO HACBHILEHHOTO WJIH YaCTHYHO
HEHACHIIEHHOTO TeTepPOLMKINYECKOro KOJIbLia, comepskamiero 1-3 rerepoaTroma, HE3aBHCHMO
BBIOPAHHBIX M3 KHUCJIOPOAA, a30Ta U Cepbl, (PeHWIa U S-6-WIeHHOr0 reTepOapUIbHOrO KOJbLA,
comepkaiero 1-3 rerepoaroma, HE3aBUCHMO BEIOPAHHBIX U3 KHACJIOPOA, A30Ta U CEPbI; HIIH:

nBe rpynmbl R BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH NPHCOEOMHEHBI, 00pa3yioT
HeoOS3aTeNbHO 3aMEIIeHHOE 3-7-WIeHHOe MOHOLMKJINYECKOe TeTePOLUKINIECKOe
KOJIbLIO, comeprkamee 0-2 MOMONMHHUTEIbHBIX T'eTepoaToMa, He3aBUCUMO BBIOPAHHBIX H3
KHCJIOPOJA, a30Ta U CEPBI,

R? npencrapnser coboii Bomopon, ranoren, N(R)2, OR unu Heo6s3aTebHO 3aMeIeHHYIO IPyIIy,
BoiOpanHyi0 u3 Cis amudatuueckoll rpynmbl, 3-7-4jeHHOTO HACBHIEHHOTO WJIH YaCTHYHO
HEHACBIIEHHOTO TeTEPOLMKINYECKOr0 KOJIbLA, comepskaiiero 1-3 rerepoaTtoma, HE3aBHCHMO
BBIOPAHHBIX M3 KUCIOPOAA, a30Ta W Cepbl, (eHHIa, S-6-uIeHHOrO reTepoaphiIbHOrO KOJbLA,
comepxkainero 1-3 rerepoaroma, HE3aBHCUMO BBIOPAHHBIX M3 KHUCIOPOAA, a30ta U cepbl, 8-10-
YJIEHHOrO OWIMKJIMYECKOr0 HACHIIIEHHOTO, YaCTHYHO HEHACHIIIEHHOTO WJIH apUIbHOTO
KapOOLUKIMYECKOr0 KOJblla, 8-10-ueHHOro OWUIMKIMYECKOTO HACHIIIEHHOTO WM YaCTHYHO
HEHACHIIEHHOTO TeTePOLMKINYECKOro KOJIbLa, comepskamiero 1-3 rerepoatoma, HE3aBHCHMO
BBIOPaHHBIX W3 KHCJIOpOAa, a3oTa ©  cepel, Wik 8-10-ujeHHOro OWIIUKINYECKOTrO
reTepoapuibHOrO KOJBIA, coaepskaiiero 1-3 rerepoaroma, HE3aBHCHMO BBIODAHHBIX W3
KHCJIOPOZa, a30Ta U CEPhI; U

n pased 0, 1 wim 2.
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[159] Bapuant peamuzauun 2. CoeguHeHHe IO BapUAHTY peajn3auuu 1, OTIMYaroIeecs
TEM, YTO KOJIbIIO A TpEACTaBlisseT COOOW O-4lieHHOe reTepoapuiibHOe KOJBIO, comepikaiinee 1-2
aTroMa asora.

[160] Bapuant peamuzanmu 3. CoemuHeHHe IO BapUaHTy peau3alyy 1, OTIMYaroIieecs
TEM, YTO KOJIBIIO A MpeacTaBisieT coOOi S-ulleHHOe TeTepoapuiibHOe KOJIbLO, comepxainee 1-3
rerepoaToMa, HE3aBHCHMO BBIOPAHHBIX H3 KUCIOPOAA, a30Ta U CEPBL

[161] Bapuant peamuzauuu 4. CoeguHeHHe MO BAPHAHTY peaM3aldd 3, OTJIMYAIOIIEeCs
TEM, YTO KOJBIO A MpeAcTaBiseT COOOH S-ujleHHOE reTepOapHIIbHOE KOJBIO, Ccomepkaiiee 2
reTepoaToMa, HeE3aBHCHMO BBIOPAHHBIX U3 KUCIOPOAA, a30Ta U CEPBL

[162] Bapuant peamuzanun 5. CoeguHeHHe MO BapHAHTY pean3andd 3, OTIMYAIOIIeeCs
TEM, YTO KOJBIO A TpencTaBiser COOOH S-ujleHHOE reTepoapHIIbHOE KOJNBIIO, Coaeprkaiiee 3
reTepoaToMa, He3aBHCHMO BBIOPAHHBIX M3 KUCIOPOAA, a30Ta U CEPBL

[163] Bapuant peamuzauunn 6. CoeguHeHHe MO BApHAHTY peajn3auvd 1, OTIMYaroneecs

TEM, YTO KOJIbIIO A BbIOpaHO U3

Ao Og Ky Ly

_ N, S

/N\ \N’N /N\ N
'S NH e ALN'N |
N\ g N N
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Bapuant peamuzauun 7. CoeguHeHHe IO BapUAHTY peaju3auuu 6, OTIMYAIOIIeecs

20y Ly

Bapuant peanmuzanuu 7a. CoenuHeHue Mo BapHAHTY peain3anuu 6, OTIHYAIOIIEECs

TEM, YTO KOJILI[O A BBIOPaHO U3

TEM, YTO KOJILIIO A BbIOpaHO U3
Bapuant peamuszanuu 8. CoenuHeHne MO BapUaHTy peanu3alyu |, OTIHYArOLIeecs

TEM, YTO KOJIbIIO A BbIOpaHO U3
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[167] Bapuant peamuzauun 9. CoeauHeHHe 1O BapHAHTY peajn3auuu 1, OTIHMYaroIeecs

TEM, YTO KOJIbIIO A BbIOpaHO U3

RX N RX
1 ,z;@;, 354_,\1 »\5* N-N
RX

rne R* mpencraenser coboit HeoOs3aTENbHO 3aMelIeHHYIO rpymmy, BbiOpanHyo u3 Cig
anndaruyeckoll Tpymmbl, 3-7-WIEHHOTO HACBIIEHHOTO WJM YaCTHYHO HEHACHILLIEHHOTO
Kap60LII/IKJ'II/I"IeCKOFO KOJIbILA, 3-7-4JIeHHOr O HACBIIICHHOI'O HWJIN 4YaCTHYHO HEHACBHIIIECHHOI'O
reTepOLMKIMYECKOrO KOJIbLA, comepskaiiero 1-3 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX W3
KHACIIOPO/a, a30Ta U cepbl, (PeHna u S-6-4JeHHOr0 reTePOaAPHIILHOIO KOJIbIIa, comepskarnero 1-3

rerepoaToMa, HE3aBUCUMO BI:I6paHHI>IX H3 KUCJI0poaa, a3oTa U CCphl.

[168] Bapuant peaymzannu 10. CoenvHeHne mo BapHaHTy peann3anuu 1, oTinyaroneecs

TEM, YTO KOJIbIIO A BbIOpaHO U3
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[169] Bapuant peaymzannu 11. CoenrHeHne Mo BapHaHTy peann3anuu 1, OTInYaromeecs

TEM, YTO KOJIbIIO A BbIOpaHO U3

RX RX
RX ’RX NI /@\
By Y z@;
RX RX
RX RX R ~ )
\ . . rf; = 2
N N-N PN |
%IE > _Eﬁj\k; L OIFN:/[RX
RX

rae:

RX

y aroma a3oTa BBIOpaH H3 HEOOS3aTeNbHO 3aMelleHHOW rpymnbl, BbeiOpanHOH u3 Ci4
amu(aTuyeckoil Trpymmel, 3-7-WIEHHOrO HACBIL[EHHOTO WM YaCTHYHO HEHACHIIEHHOI'O
KapOOIMKJIMUECKOr0 KOJIblla, 3-7-4JIEHHOTO HACBHIIIEHHOTO WJM YaCTHYHO HEHACBIIEHHOTO
reTepPOLUKIMYECKOTO KOJIbLIA, comepskaiiero 1-3 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX W3
KHCIIOPO/a, a30Ta U cephl, (peHua u S-6-4jJeHHOr0 reTePOaAPUIILHOIO KOJIbIla, comepskarero 1-3

rerepoaToMa, HE3aBUCUMO BI:I6paHHI>IX H3 KUCJI0poaa, asoTa U CEPLI;, U

R* y atroma yriepona BeiOpan u3 ranorena, uunano, OR, SR, N(R), win HeoOs13aTeIbHO 3aMEIeHHO

rpynmnbl, BeiOpaHHOW u3 Ci4 amudaTH4eckoil rpynmbl, 3-7-4j€HHOTO HACHILIEHHOTO WJIH
YACTUYHO HEHACBHIIIEHHOr0 KapOOLUKIMYECKOrO KOJbIA, 3-7-WIEHHOrO HACHIIIEHHOTO WJIH
YaCTUYHO HEHACHIIEHHOIO TIeTEepOLUKIMYECKOr0 KOJbLAa, conaepskauero 1-3 rerepoaroma,
HE3aBUCHUMO BBIOPDAHHBIX U3 KHCJIOpPOAA, a30Ta W Ccepbl, (eHmia u S-6-4IeHHOro
reTepoaApHIbHOTO KOJBIA, coaepkamiero 1-3 rerepoaroma, HE3aBHCHMO BBIODAHHBIX H3

KHCJIOpOaa, a30Ta U CEpPhI.
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[170] Bapuant peammzaunu 12. CoenuHenne no roOOMy U3 BapHaHTOB peanu3auuu 1-11,
otTnuyaronieecs TeM, uto R* npeacrapnser coOoi rajoreH.

[171] Bapuant peanusauuu 13. Coenunenue no go00OMy U3 BapuaHTOB peanm3anuu 1-11,
ornMyaroiieecs Tem, uto R* npencrasisier coboit nuaHo.

[172] Bapuant peammzanuu 14. Coequnenue mo r0OOMy U3 BapHaHTOB peanu3auuu 1-11,
oryarorneecs reM, uto R* npencrasnser coboii OR.

[173] Bapuant peanuzanuu 15. Coenunenue mo g00O0My U3 BapHaHTOB peanm3anud 1-11,
otnyarorieecs TeM, uto R* nmpencrasnser codoit SR.

[174] Bapuant peamuzaunu 16. CoequHenue no Jr0OOMY U3 BapHAHTOB peanu3auuu 1-11,
oTnmyaroreecs TeM, uto R* mpencrasnisier codoit N(R)».

[175] Bapuant peanmzanuu 17. CoenuHenue no Jr0OOMy 13 BApUaHTOB peaim3auuu 14-16,
oTaMuaroieecs TeMm, 4TO0 R BweIOpaH u3 Bomopoma u HeoOs3atenbHO 3amerneHHOW Ci
anndaTuyeckoi TPyIIbL

[176] Bapuant peammzanuu 18. CoennHenune mo BapuaHTy peanusauud 17, oTimyaronieecs
TeM, uTo R BBIOpaH U3 Bogopoaa u HeoOs3aTenbHO 3amereHHON C1-4 anndaTHYeCcKoi rpyibl.

[177] Bapuant peanmzanuu 19. Coenunenne no qrodoMy U3 BapuaHTOB peanusanuu 14, 17
u 18, ornnuaromeecs rem, uro R* mpexacrasnsier codoit OH, OCH3 u OCH>CHs.

[178] Bapuant peaymzanuu 20. Coenunenne no irodoMy U3 BapuaHTOB peanusanuu 15, 17

u 18, ortnmnyaromieecs rem, uro R* mpeacrasnser codoit SH, SCH3 u SCH2CH3.

[179] BapuanTt peanuzanuu 21. CoenuHenue no 000My U3 BApHAHTOB peanm3aunu 16-18,
ormnuyarorieecs TeM, uto R* BeiOpan u3 NH2, NHCH3, NHCH2CHs, N(CH3)2 u N(CH2CHj3)a.

[180] Bapuant peanusanuu 22. CoenuHenue mo JroO0OMy U3 BapHaHTOB peanmsanuu 1-11,
oriMyarorneecss TeMm, dYro R* mpencraBiaser coboit  HeoOszatensHO 3amemeHHyO  Cig
anndaTuyecKyo rpyrmy.

[181] Bapuant peammzanuu 23. CoennHeHne MO BApUAHTY peanu3auud 22, OTINYArOIIeecs

teM, uro R* mpencrasisier coboii HeoOs3aTepHO 3amerneHnyo Cs4 anndaTuueckyro rpymimy.

[182] Bapuant peammzanuu 24. CoennHeHune Mo BapuaHTy peaau3aund 23, OTINYAroIIeecs
teM, uTo R* BeIOpan u3 mpem-0OyTuna, v , & \/A 17§ v :
[183] Bapuant peammzanuu 25. CoennHeHne Mo BapuaHTy peaau3auud 22, OTIINYArOIIeecs

teM, uyT0 R* mpencrasiasier coboii Cis4 anmudaTHyeckyro TPyMIy, HEOOS3aTENbHO 3aMEIEHHYO
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rpymmnoii, BeiOpanHOW wu3 ramoreHa, —(CHz)o4R°, —(CH2)o4OR®, -(CH2)o-sN(R®)2, —(CHz2)o-
4C(O)OR® u —(CH2)0-4C(O)NR®,.

[184] Bapuant peammzanuu 26. CoennHeHue 1o BApUaHTy peaju3aluu 25, OTInYaronieecs
tem, uro R° BeiOpan u3 Bomopona, Ci—s amudaruueckoit rpymnmsr, —CH2Ph, —O(CH2)o-1Ph, -CHz-(5-
6-4JIEHHOI'O TeTEePOAPHIIBHOIO KOJbLA), 5-6-uIEHHOrO HACBHIIEHHOrO, YaCTHUYHO HEHACHIIEHHOI'O
WIA apuibHOrO KOJbla, comepskamiero 0-4 rerepoaTomMa, HE3aBHCHMO BBIOPAHHBIX H3 a30Ta,
KUCIOpOa uin cepbl, win 8-10-uleHHOro OMIIMKIINYECKOr0 apuIbHOTO KOJibIla, comepskariero 0-4
rerepoaToMa, HE3aBHCHMO BBIOPAHHBIX M3 a30Ta, KUCIOPOJA WM CEPbl, MJIK. JBAa HE3aBHCHMBIX
cnyuyasi R® BMecTe ¢ ux mpomexyTouHbIM(1) aTroMoM(aMu) 00pa3yroT 3-12-ujieHHOe HACHILIEHHOE,
YaCTUYHO HEHACHIIEHHOE WM apUIbHOE MOHO- WM OMLHUKINYECKOe KOJBbIO, comepskainee 0-4
reTepoaToMa, HE3aBHCUMO BBIOPAHHBIX M3 a30Ta, KHCIOPOAA UJIH CEPBI.

[185] Bapuant peammzanuu 27. CoenvHeHne MO BapUaHTY peanu3auud 22, OTINYaroIIeecs
teM, uyT0 R* mpencraBiasier coboii Cis4 anmudaTHyeckyro TPyMIy, HEOOS3aTENbHO 3aMEIEHHYO
rpynmnoii, BeiOpanHoi u3 rajgorena, —-R°, —OR®, -N(R?)2, —C(O)OR® u —C(O)NR®,.

[186] Bapuant peammzanuu 28. CoennHeHne 1Mo BapuaHTy peaju3auud 22, OTINYAIOIIeecs
teM, uyT0 R* mpencraBisier coboii Cis4 anmudaTryeckyro Tpymmy, HeOOS3aTeNbHO 3aMEIIEHHYO
raJIoTeHOM.

[187] Bapuant peammzanuu 29. CoenvHeHue o BapuaHTy peanusauuu 28, OTInYaronieecs
tem, uto R* Beiopan uz —CH3, —CF3, -CHF, u CH,F.

[188] Bapuant peammsanun 29a. CoenuHeHwe 1O BapuaHTy peanuzauuud 28,
ornuyaroiieecs tem, uto R* Beiopan uz —CHjs, -CDs, —CFs3, -CHF» u CH)F.

[189] Bapuant peammzanuu 30. CoenuHeHne MO BApUAHTY peaau3auuu 22, OTINYAIOIIEeCs
teM, uto R* Beiopan u3 —CHoR®, -CH,OR®, —CH>N(R®),, -CH>C(O)OR® u —CH2C(O)N(R®)s.

[190] Bapuant peammzanuu 31. CoennHenune no BapuaHTy peanusauuu 30, OTIHYarOnIeecs
tem, uro R* Beibpan u3z —-CH,OH, -CH>OCHs;, -CH,C(O)NH,, -CH>C(O)NHCH; wu -
CH>C(O)N(CH3)a.

[191] Bapuant peamuzaunu 32. CoenuHeHnue mno J0OOMY U3 BapHAHTOB peanu3auuu 1-31,
oTymuaromeecs Tem, uro R! mpencraBnsier coboif HeOOA3aTENHHO 3aMEIEHHOE S-G-wIeHHOe
reTepoapuiibHOE KOJIBIO, comeprkaiiee 1-3 rerepoaTtoma, HE3aBUCUMO BBIOPAHHBIX M3 KHCJIOPO[A,

a30Ta U CCPLIL.
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[192] Bapuant peamm3zanuu 33. CoenvHeHue o BapuaHTy peaju3auuu 32, OTJINYAIOIIeecs
tem, uro R! npencrasmnser coboii HeoOA3aTENBEHO 3aMEIEHHOE S-UIeHHOE TeTePOAPHIBLHOE KOJBIIO,
comeprkainee 1-3 retepoaToma, HE3ABHCUMO BBIOPAHHBIX U3 KUCIOPOA, a30Ta U CEPBL.

[193] Bapuant peammzauuu 34. CoequHeHne 0 BApUAHTY peaiu3anuu 33, OTIHYaroieecs
teMm, uro R! mpexcranser coboi HEOOI3aTENBHO 3aMEIeHHOe S-UIEHHOE TeTepOapiIbHOe KOJIBIO,
comepoxaiee 1-2 rerepoaToMa, HE3ABUCHMO BBIOPAHHBIX M3 KACIOPOA, a30Ta U CEPBIL.

[194] Bapuant peanmmuzanuu 35. CoenuHeHne MO BAPUAHTY peaTu3auud 32, OTINYAIOIIEeCs
tem, uro R! npencrasmnsier coboii HeoOA3aTENBPHO 3aMEIEHHOE G-WIEHHOE TeTepOapHIIbHOE KOJBIIO,
coaeprkaree 1-3 aroma azora.

[195] Bapuant peammzanuu 36. CoennHeHne MO BApUAHTY peau3alud 35, OTIMYaroneecs
teMm, uro R! npencrasmser coboii HeoOs3aTENBHO 3aMEILEeHHOe G-WICHHOE FeTepoapHIbHOE KOJIBIO,
coaeprkaree 1-2 aroma a3ora.

[196] Bapuant peammzanuu 37. CoennHeHne MO BapUAHTY peaju3auud 32, OTINYAIOIIeecs

teMm, uto R! BBIGpan n3
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[197] Bapuant peammzanuu 38. CoennHeHune 1Mo BapuaHTy peaju3auud 37, OTIINYaronIeecs
1
Tem, uto R BoiOpan 3 X Nyg XN
[198] Bapuant peammzaunu 39. CoenuiHeHue no Jr0OOOMY M3 BapHAHTOB peanu3auuu 1-38,

oTanyaroiieecs teM, uro L mpencrasiser coboii Heobs3arenbHO 3amernennyo Ci. anudatnyeckyro

enb, MPUYeM OJHMH WJIM JBa aTOMa yIJiepoja B YKa3aHHOH an(paTHUECKOH Ienu HeoOsI3aTebHO
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3aMeHEeHbI I'PYNIOH, He3aBHCUMO BeIOpaHHOM u3 —O-, -N(R)-, -S-, -C(0)-, -C(O)N(R)-, -N(R)C(O)-,
-C(0)O-, -0C(0)-, -S(O)2N(R)-, -N(R)S(O)2- wu  [OBYXBaJEHTHOrO  3-5-YJIEHHOTO
MOHOLIMKJIHYECKOT0, OMIUKINYECKOr0 HJIH MOCTHKOBOTO OHMIMKIMYECKOro KapOOLMKIHYECKOTo
KOJIBIIA.

[199] Bapuant peanmmzanuu 40. CoenvHeHne MO BapUaHTy peaau3auuu 39, OTIHYaroneecs
tem, uro L mpencrapisier coboit HeoOs3arepHO 3amerneHHyo Ci anndaTnyeckyo Helb, TPUYeM
OOVH WJIM JBa aTOMa yrjepoJa B yKa3aHHOH amn(aTuyeckoil Lenu HeoOs3aTeIbHO 3aMEHEHbI
rpymnmnoi, HezaBUCHMO BeIOpaHHOH u3 —O-, -N(R)-, -S-, -C(O)- 1 nByxBaseHTHOro 3-5-4JIEHHOTrO
MOHOLUKJIMYECKOr0, OMIUKINYECKOrO WJIH MOCTHKOBOI'O OHMIIMKIMYECKOro KapOOLHMKINYECKOro
KOJIbIIA.

[200] Bapuant peammzanuu 41. CoemmHeHme mo BapuaHTy peaymzanuu 38 wmm 39,
orTanyaroiieecs teM, uro L mpencrasiser coboii HeoOs3arenbHo 3amernennyo Ci. anudatnyeckyro
Ienb, IPUYeM OJMH HJIM /Ba aTOMa YIJIeposa B YKa3aHHOH ammdaTHyeckod memn HeoOs3aTenbHO
3aMEeHEHBI I'PYIION, He3aBUCHMO BeIOpanHOl u3 —O-, -N(H)-, -S-, -C(O)- u nByxsanentHoro 3-5-
YJIEHHOTO  MOHONMKIIMYECKOro,  OWIMKJINYECKOr0  WJIM  MOCTHKOBOTO  OWIIMKJIMYECKOTO
KapOOLMKIMUECKOrO KOJbLA.

[201] Bapuant peanusanuu 42. CoenuHenue mo JioOOMYy W3 BapHAHTOB peanu3anuu 1-38,
orTanyaromieecs teM, uro L mpencrasiser codoii Heobs3arenbHO 3aMerneHHy o Cs.4 anudatnyeckyro
Ielb, IPUYEeM OJMH HJIM JIBa aTOMA YIJiepoa B yKa3aHHOH anmudatuueckoil Lenu HeoOs3aTeabHO
3aMEHEHBI I'PYIIOH, He3aBUCUMO BeIOpaHHOH 13 —O-, -N(R)-, -S-, -C(0)-, -C(O)N(R)-, -N(R)C(0O)-,
-C(0)0-, -0OC(0)-, -S(O)2N(R)-, -N(R)S(O);- u  [ABYXBaJ€HTHOrO  3-5-4JIEHHOTO
MOHOLUKJIMYECKOr0, OMIUKIMYECKOrO WJIM MOCTHKOBOI'O OHIMKIHYECKOro KapOOLMKINYECKOrO
KOJIbIIA.

[202] Bapuant peanmuzanuu 43. CoenuHeHne MO BApUAHTY peanu3auud 42, OTINYaroIIeecs
teM, uro L mpencrapisier coboii HeoOs3areapHO 3ameineHHyo Cs.4 anndaTiyeckyro Henb, TpUuYeM
OOVH WM JBa aTOMa yriepoja B yKa3aHHOH amndaTHyecKkoid Lenu HeoOs3aTebHO 3aMEHEHb
rpymmnoi, HesaBUCHMO BeIOpaHHOH u3 —O-, -N(R)-, -S-, -C(O)- u nByxBaseHTHOro 3-5-4JIeHHOTO
MOHOLUKJIMYECKOro, OMIUKINYECKOrO WJIM MOCTHKOBOI'O OHIIMKIMYECKOro KapOOLHMKINYECKOro
KOJIbIIA.

[203] Bapuant peammzanun 44. CoemmHeHme mo BapuaHTy peanmzanuu 42 wm 43,
oTanyaroiieecs teM, uro L mpencrasiser coboii HeoOs3arenbHo 3aMerneHHy o Cs.4 anudaTtnyeckyro

Lenb, MPUYeM OJHMH WJIM JBa aTOMa yIjiepoJa B YKa3aHHOW ain(paTHUECKOH Ienu HeoOsI3aTeNbHO
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3aMEHEHBI I'PYINIOH, He3aBuCHMO BeIOpanHOl u3 —O-, -N(H)-, -S-, -C(O)- n nByxsanenTHOro 3-5-
YIEHHOrO0  MOHOLMKJIMYECKOTrO,  OWIMKIMYECKOrO0  WJIHM  MOCTHKOBOTO  OHMIIMKJIMYECKOTO
KapOOILMKIMYECKOro KOJIbIIA.

[204] Bapuant peammzaunuu 45. CoequHenne mo roOOMy U3 BapHAHTOB peanu3anuu 1-38,
oranyaroiieecs teM, uro L mpencrasiser coboii HeoOs3arenpHo 3amernenny o Ci.4 anudaTnyeckyro
b, TPUYEM OJUH aTOM yIJIEpOJa B yKa3aHHOH amudarudeckoii menu 3amenen Ha —C(0)-, u oqun
JOTOJIHUTENIBHBINA aTOM yIJiepoAa HeoOsA3aTebHO 3aMeHeH Ipymmnoii, BeiOpannoit uz —O-, -N(R)-, -
S-, -C(O)N(R)-, -N(R)C(O)-, -C(0)O-, -OC(0)-, -S(0)2N(R)-, -N(R)S(O)2- u nByxBajeHTHOro 3-5-
YJIEHHOr0  MOHOLMKJIMYECKr0,  OWIMKJIMYECKOTO  HJIM  MOCTHKOBOTO  OHIIMKJIMYECKOTO
KapOOLMKIMYECKOTO KOJIbIIA.

[205] Bapuant peammzanuu 46. CoennHeHne 1Mo BapuaHTy peanu3auud 45, oTimyaronieecs
teM, uro L mpencraeisier coboii Heobs3areapHO 3ameieHHyo Ci4 anndaTiyeckyro Lenb, TpuueM
ONUH aToOM Yyrjiepoga B ykasaHHOW anudarumyeckorn uenu 3ameneH Ha —C(O)-, u oauH
JOMOJIHUTENIEHBIA aTOM YIJIepoAa HeoOsA3aTeNbHO 3aMEeHeH Ipymmnoii, BeiOpanHoit uz —O-, -N(R)-, -
S- u OBYXBaJIeHTHOrO 3-5-WJIeHHOTO MOHOLMKJIMYECKOrO, OMLMKINYECKOrO WM MOCTHKOBOTO
OUIUKITTYECKOrO KapOOLMKIINUECKOTO KOJIbLIA.

[206] Bapuant peamuzamuu 47. CoenuHeHue TO BapwaHTy peanuzanuu 45 wmm 46,
orTauyaromieecs teM, uro L mpencrasiser codoii Heobs3arenbHO 3aMerneHHy o Ci.4 anudatnyeckyro
1enb, TPUYEeM OMH aTOM yIJIepoJaa B yKa3aHHOH amudartindeckoil nenu 3ameneH Ha —C(O)-, u oqun
JOIOJHUTENIBHBIN ATOM yriepoaa HeoOs3aTeNbHO 3aMeHeH rpynmnoii, Beiopannoi u3 —O-, -N(H)-, -
S- u [BYXBaJIEHTHOro 3-5-4IEHHOTO MOHOLMKJIMYECKOrO, OWIMKIMYECKOrO WM MOCTHKOBOI'O
OUIIUKITYECKOrO KapOOLMKIMUECKOTO KOJIbLIA.

[207] Bapuant peamuzamuu 48. CoenuHeHue MO BapwaHTy peanuzanuud 45 wim 46,
orTauyaroiieecs tem, uro L mpencrasiser coboii HeoOs3arenbHO 3aMerneHHy o Cs.4 anudaTnyueckyro
LeNb, MPUYEM OMH aTOM YIJIEpOJa B yKa3aHHOH amudatudeckoii menu 3ameneH Ha —C(O)-, u oqun
JOMOJIHUTENIBHBIA aTOM YIJIepoAa HeoOsA3aTelbHO 3aMeHeH Ipymmnoii, BeiOpannoit uz —O-, -N(R)-, -
S- W OBYXBaJIEHTHOrO 3-5-4JIeHHOTO MOHOLMKJIMYECKOrO, OMLUKINYECKOrO WM MOCTHKOBOTO
OUIUKITYECKOr0 KapOOLMKIINUECKOTO KOJbLIA.

[208] Bapuant peammzanuu 49. CoennHenune Mo BapuaHTy peanusanud 48, oTimyaronieecs
teM, uro L mpencraeisier coboit HeoOs3arenbHO 3ameineHHyo Cs.4 anndaTnyeckyro Lenb, TpuyeM
ONMH aToOM Yyriiepoga B yka3aHHOW anudaruyeckorn uenu 3ameHeH Ha —C(O)-, u onauH

JOMOJIHUTENIEHBIA aTOM YIJiepoaa HeoOs3aTeNbHO 3aMeHeH rpynnoi, BeiOpanHon u3 —O-, -N(H)-, -
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S- u OBYXBaJIEHTHOrO 3-5-WJIEHHOTO MOHOLMKJIMYECKOr0, OMLIMKINYECKOrO MJIM MOCTHKOBOTO
OUIMKJINYIECKOro KapOOUMKIMYECKOr0 KOJbIIA.
[209] Bapuant peammzaunu 50. CoequHeHne no roOOMy U3 BapHaHTOB peanu3auuu 1-38,

OTJMYAroIIeecs TeM, uTo L BeIOpaH w3
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[210] BapuanT peamusamuu 50a. Coemmuenie no mo6oMy U3 BAPHAHTOB peamusamu 1-38,

OTJIHYArOIIeecs TeM, uTo L BeIOpaH u3
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[211] Bapuant peammzanuu S1. Coenunenune no BapuaHty peanuszauun S0, OTIHYaronieecs
PR
TeMm, uTo L BbIOpaH u3 ; = u * e .
[212] Bapuant peammzammn  Sla.  CoemmHenme 1o BapmaHTy peamm3anuu S0,
o o DD O
(oA X5

oTIMyYaroIieecs TeM, uto L BeiOpaH u3 , u DD |
[213] Bapuant peanmzanuu 52. CoenuHenne no ro00My U3 BapUaHTOB peanm3anuu 1-51a,

oTMyarorieecs TeM, uto R npeacrapniser coOoil BOAOPO.

[214] Bapuant peanmzanuu 53. Coenunenue no jrod0My U3 BapUaHTOB peanmzanuu 1-51a,
ornmyaroiieecs tem, uto R npencrasnser coooit —CHs.

[215] BapuanTt peanuzanuu 54. CoequHenue mo g000My 13 BapuaHTOB peanusanuu 1-51a,
oTaMyaroiieecs tem, uro R npexncrasnsier coboit Heobs3aTenbHO 3aMerieHnyo Ci.6 anudaTniaeckyio
rpymmy.

[216] Bapuant peanmmzanuu 55. CoennHeHne Mo BapuaHTy peanu3auuu 54, OTINYAroIIeecs
TeM, uTo R mpencrasiser coboit amdaTuueckyro rpynny, Heoos3aTeapHO okco-rpynmoii 1 ORC.
[217] Bapuant peanmmzanuu 56. CoennHeHne MO BApUAHTY peau3alud 55, OTInyaroneecs
teM, uro R° npencraenset coboii Ci6 anudaTuyuecKyro rpymiy.

[218] Bapuant peamm3zanuu 57. CoennHeHne Mo BapuaHTy peanu3auud 54, OTIIMYaronieecs
TeM, uTo R mpencraenser coO0H METHIT HITH STHIIL.

[219] Bapuant peammzaunu 58 CoenuHenue mo Jr0OOOMY M3 BApHAHTOB peanu3auuu 1-57,
oTnMUaromeecs TeM, 9to R? nmpezcrasiser coboii BOTOPOL.

[220] Bapuant peammzaunu 59. CoenuHeHne no J0OOOMY M3 BApHAHTOB peanu3auuu 1-57,
oTymyaromeecs Tem, uto R’ mpencraemser coGoit ramoren, N(R),, OR umm HeobGs3aTensHO
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3aMelIeHHYIO rpymnmy, BeiOpaHHyIO U3 Ci.6 anudaTtuyeckol rpynmsl, 3-7-4IeHHOrO HACHIIEHHOTO
WM YaCTUYHO HEHACHIIIEHHOTO TeTepOIMKINYEeCKOro KOJjbla, couepkamiero 1-3 rerepoaroma,
HE3aBHCHUMO BBIOPAHHBIX M3 KHCJIOPOAA, a30Ta U Cepbl, (peHmsa, S-6-uIeHHOr0 reTepoapuibHOrO
KOJIbIIA, coeprkaliero 1-3 rerepoaroMa, HE3aBHCHMO BBIOpPAHHBIX M3 KHCIOPOJA, a30Ta U Cepbl, 8-
10-ueHHOro OWUHUKJINYECKOrO HACBHIIEHHOr0, YaCTHYHO HEHACBIIIEHHOTO WA apUJIbHOTO
KapOOLMKIMYECKOr0 KOJjbla, 8-10-ujeHHOro OHIMKINYECKOTO HACHIIIEHHOrO WM YaCTHYHO
HEHACBIIEHHOTO TEeTEPOLUKINYECKOr0 KOJbIa, comepskamiero 1-3 rerepoaToMa, HE3aBHCHUMO
BBIOPAHHBIX U3 KHCIIOPOJA, a30Ta M Cepbl, in 8-10-uIeHHOro OHIMKJINYECKOTO IeTepOaPHIEHOTO
KOJIbLIA, comeprkainero 1-3 rerepoatoMa, HE3ABHCHUMO BBIOPAHHBIX U3 KHCIOPO/A, a30Ta U CEPBI.
[221] Bapuant peammzanuu 60. CoennHeHne Mo BapuaHTy peanu3anud 59, oTimyaroneecs
tem, uro R? npencrasnser coboit N(R),.

[222] Bapuant peammzanuu 61. CoennHenune no BapuaHTy peanuzauun 60, OTIHYaronIeecs
teM, uTo R mpencrasnser coboit NHo.

[223] Bapuant peammzanuu 62. CoennHeHune 1Mo BapuaHTy peanu3annd 59, oTimyaroneecs
Tem, uro R? npencrasnser coboii Heobs3aTenbHO 3amemeHnyo Ci.6 amndaTHUecKyo IpyIIy.

[224] Bapuant peammzanuu 63. CoenvHeHune Mo BapuaHTy peanuszauuu 62, OTINYaroIIeecs
Tem, uto R? mpencrapser coboit METHIT HITH 3THIL

[225] Bapuant peammzanuu 64. CoenvHeHue o BapuaHTy peanusauuu 59, oTinyaronieecs
tem, uto R? npencrapnser coboit HeoOA3aTENBLHO 3aMEIEHHBIH ITUKIOTeKCHIT.

[226] Bapuant peaymzauuu 65. CoequHeHne 0 BApUAHTY peaiu3anui 59, OTIHYaroieecs
Tem, uro R? npencrasnser coboii HeoOA3aTETBHO 3aAMEIIEeHHBIH (hEeHHII.

[227] Bapuant peanmuzanuu 66. CoenuHeHne MO BApUAHTY peaau3auuu 59, OTInYaroneecs
teM, uto R’ mpencraBiser coboil HeoOA3aTENbHO 3aMELIEHHOE S5-6-4IeHHOE reTepoapHIbHOE
KOJIbLIO, coeprkaliee 1-3 rerepoaToma, HE3aBUCUMO BHIOPAHHBIX M3 KHCIIOPOA, a30Ta H CEPHI.

[228] Bapuant peammzanuu 67. CoennHeHne Mo BapuaHTy peanu3anun 60, OTINYAIOIIeecs
tem, uto R? npencrasisier coboit HeoOA3aTENBEHO 3aMEIEHHOe S-WIEHHOE TeTepOoapHIIbHOE KOJBIIO,
conepkaiee 1-2 rerepoaToMa, HE3aBUCHMO BBIOPAHHBIX M3 KUCIOPOA, a30Ta U CEPBIL

[229] Bapuant peammzanun 68. CoemmHeHMe MO BapuaHTy peanm3anuu 66 wim 67,
oTnmuaromeecs TeMm, 4to R’ TpencTaBmser coboil HeoOA3aTENBHO 3aMEIIEHHYIO TpYIIy,

BEIOPAHHYIO U3 THO(MEHIIA, MHPA30JIHIA U UMHAA30JIHIIA.
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[230] Bapuant peammzanuu 69. CoennHenue 1o BapuaHTy peanuszauuu 66, OTINYaIoIIeecs
teM, uro R? npencrasisier coboii He0OA3ATENBEHO 3aMEIEHHOe 6-UIeHHOE TETePOAPHIBLHOE KOJIBIIO,
coaep-xaiee 1-3 aroma azora.

[231] Bapuant peammzauun 70. CoequHeHne IO BApUAHTY peaiu3aiui 69, oTiHyaronieecs
teM, uro R? npezcrasnser coboi HEOOI3aTENBHO 3aMeIeHHOe G-WIEHHOE TeTepOapiIbHOe KOJIBIO,
coaepxairee 1-2 atoma a3ora.

[232] Bapuant peammzanuu 71. CoenuHenue no BapuaHTy peanusauun 70, OTIHYAIOIIEECs
tem, uto R’ mnpencraBnser coGoii HeOOS3ATENBHO 3aMELIEHHYIO TIPYIIy, BBHIODAHHYIO H3
NUPUIHHIIA WA THPAMHIAHUIA.

[233] Bapuant peammzanuu 72. CoennHeHue MO BApUAHTY peanu3auud 59, oTimyaronieecs
tem, uto R’ mpencrasiser coGoif HeoOs3aTeNbHO 3aMelneHHOe 8-10-uleHHOe OMIUKIHYEcKOe
HACBIIIEHHOE, YACTUYHO HEHACBIIIEHHOE MU apuibHOE KapOOLMKINYECKOE KOJIBLIO.

[234] Bapuant peammzanuu 73. CoennHeHne MO BApUAHTY peaju3auud 72, OTINYAIOIIeecs
Tem, uyro R’ mpencraiser coboli HeOOA3aTENHLHO 3aMENIeHHOE 9-UJIeHHOE OMIUKIMYECKOe
HACBIIIEHHOE, YaCTUYHO HEHACBIIIEHHOE M apUIbHOE KapOOLMKINYECKOe KOIBLIO.

[235] Bapuant peammzanuu 74. CoenvHeHue 1Mo BapuaHTy peaju3auuu 73, OTJINYAIOIIeecs
tem, uto R? npencrapser coboii Heo6A3aTeNBHO 3aMeIeHH b 2,3-muruapo-1 H-unmern.

[236] Bapuant peammzanuu 75. CoenvHeHue Mo BapuaHTy peaau3aluu 72, OTINYAroeecs
Tem, uto R’ mpencraenser coboit HeoOs3aTenbHO 3aMerneHHoe 10-uneHHOe OUIMKIHYecKoe
HACBILEHHOE, YACTHYHO HEHACHILIIEHHOE UJIH apUJIbHOE KapOOLUKIMYECKOE KOJIBIIO.

[237] Bapuant peammzauun 76. CoequHeHNe IO BAPUAHTY peaTu3aluil 75, OTIHYaroeecs
teM, uto R? mpencrapiser coboll HEOOS3aTENbHO 3aMELICHHYIO IPYINNy, BhIOpaHHYyO u3 1,2.3,4-
TeTparuapoHa(p TAIHHIIIA K HaQTATHHIIIA.

[238] Bapuant peamuzanuu 77. CoenuHeHne MO BApUAHTY peanu3auuu 59, oTInyaroneecs
tem, uto R’ mpencraBiser coboii HeoOA3aTENLHO 3aMerneHHoe 8-10-uneHHOe OHIUKIHYecKoe
HACBIIIEHHOE WM YaCTUYHO HEHACHIIIEHHOE TeTEePOLUKIMYECKOe KOJbIO, coaepkaiiee 1-3
reTepoaToMa, He3aBHCHMO BBIOPAHHBIX U3 KUCIOPOAA, a30Ta U CEPBL

[239] Bapuant peammzanuu 78. CoenvHeHne 1O BapUAHTY peaju3auud 77, OTIINYAroIIeecs
Tem, uyro R’ mpencraiaser coboli HeOOA3aTENHLHO 3aMENIEHHOE O-UJIeHHOE OMIMKIMYECKOe
HACBIIIEHHOE WM YaCTUYHO HEHACHIIIEHHOE TeTEePOLUKINYECKOe KOJbIO, coaepkaiiee 1-3

rerepoaToMa, HE3aBUCUMO BI:I6paHHI>IX H3 KUCJI0poaa, a3oTta U CEphl.
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[240] Bapuant peamm3zanuu 79. CoennHeHue o BapuaHTy peaju3auuu 77, OTINYAIoIIeecs
tem, uto R’ mpencraenser coboii Heobs3aTenbHO 3aMerneHHoe 10-uneHHOE OUIMKIHYecKoe
HACBIIIEHHOE WJIM YACTUYHO HEHACHIIIEHHOE TeTepPOLUKINYEeCKOe KOJbIO, coaepkamee 1-3
reTepoaToMa, He3aBUCHMO BHIOPAHHBIX M3 KHCIOPOAA, a30Ta U CEPHI.

[241] Bapuant peammzanuu 80. CoenuHeHne MO BapuaHTy peaau3auuu 79, OTIHYaroneecs
teMm, uto R? nmpencrapnser coboii HeoOA3aTeNLHO 3aMELIeHHYIO TPYIIIY, BHIOPAHHYIO M3 XPOMAHIIIA,
uzoxpomanuia, 1,23 4-rerparunpoxunonunuia, 3,4-murunpo-2H-6en3o[b][1,4]okcasununa u 2H-
6enzo[b][1,4]okcazun-3(4H)-onmna.

[242] Bapuant peammzanuu 81. CoennHeHnune Mo BapuaHTy peanu3anud 59, OTInyaroneecs
tem, uto R’ mpencraBiser coboii HeobA3aTENLHO 3aMerneHHOe $-10-uneHHOE OHITHKIHYIECcKOe
reTepoapuiibHOE KOJIBIO, comeprkaiiee 1-3 rerepoaTtoma, HE3aBUCUMO BBIOPAHHBIX M3 KHCJIOPOIA,
a30Ta " Cepsl.

[243] Bapuant peammzanuu 82. CoennHenue mo BapuaHTy peanusaund 81, oTimyaronieecs
Tem, uyro R’ mpencraiser coboli HeOOA3aTENHLHO 3aMENIeHHOE 9-UJIeHHOE OMIUKIMYECKOe
reTepoapuiibHOE KOJIBIO, comeprkaiiee 1-3 rerepoaTtoma, HE3aBUCUMO BBIOPAHHBIX M3 KHCJIOPOIA,
a30Ta " Cephl.

[244] Bapuant peammzanuu 83. CoemuHeHme mo BapuaHTy peanumszanuu 81 wmm 82,
oTnmuaromeecs TeMm, 4to R’ mpencraBmser coboif HeoOA3aTENBPHO 3aMENIEHHYIO TpYIIY,
BBIOPAHHYIO M3 HHIOMIA, OeH30mupasonmia, OeH3umuaa3onmwia u umMuaaso| 1,2-ajnupuauauia.
[245] Bapuant peaymzauun 84. CoequHeHne N0 BapUaHTy peaiu3anui 59, OTIHyaronieecs

TeM, uto R? BLIOpaH U3 PYIIIbI, COCTOSIIEH U3
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[246] Bapuant peammzammu 84a. CoenmHeHMe 1O BapwaHTy peanu3anuud 59,

OTNIHYAOIIeecs TeM, 4To R% BLIGpaH U3 IPyIIIbL, COCTOSLIEH 13
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[247] Bapuant peammzanuu 85. CoenuHeHue Mo BapuaHTy peanusauuu 84, OTINYAIOIIEeCs
NTX % % 2
2 J T
TeM, uro R* BeiOpan u3 Cl , u Cl .
[248] Bapuant peammsamuun  85a. CoenmmHeHMe 1O BapuaHTy peann3anuu  84a,

2,
N™ X N™ X
BOMSO N e

oTnmuaromeecs TeM, uro R’  BeiGpam u3

% % F %
©/ ,Cl ’CID/ S /Cl.



[249] Bapuant peammzannn 86. CoenvHeHne Mo BapHaHTY pean3anuu 1, oTInyaroneecs

TEM, YTO YKA3aHHOEC COCIUHCHUEC NTPCACTABIISACT co0oif:

0 /®—R1
RZ\)kN

R (Rn
I-a
Wi ero GhapMareBTHUYECKH TPUeMJIEMast COJTb.
[250] Bapuant peaymzannu 87. CoenrHeHHne MO BapHAHTY pean3aluu 1, OTIHYaroneecs

TEM, YTO YKAa3aHHOC COCIUHCHUEC IPCACTABIIACT coboii:

0]
R1
RZ/\)J\N

' (Rn

R

I-b
WM ero ¢papManeBTHYECKH TPUeMJIeMast COJIb.
[251] Bapuant peaymzannu 88. CoenvHeHne MO BapHaHTY pean3anuu 1, oTInyaroneecs

TEM, YTO YKAa3aHHOC COCIUHCHUEC NPCACTABIISACT co0oif:

Wi ero GhapManeBTHUYECKH TPUeMJIEMAst COJTb.
[252] Bapuant peammzannun 89. CoenvHeHne MO BapHAHTY peanu3aluu 1, OTIHYaroneecs

TEM, UTO YKa3aHHOC COCIUHCHUEC IPECACTABIIACT coboIi:

WM ero ¢apManeBTHUYECKH TPUeMJieMasi COJIb.
[253] Bapuant peaymzannn 90. CoenrHeHne Mo BapHaHTY pean3anuu 1, oTInyaroneecs

TEM, YTO YKAa3aHHOEC COCIUHCHUE BLI6paH0 us:
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L '}l_y\ AR L '/“3\ R
R2 [\, N°RTOR? ‘N/v\w R2 N/QS R R2 ‘N N)\R1
R H R R R H
I-e I-f I-g I-h
- - — HN—N
2"“5\1/(0\ 1 2/L\5“/QS\ 1 Rz’L‘I /4\ »\R1 RZ/L\[\I/%)\W
R R R R
I-i I-j I-k I-1
\ / HO._N
R N TR RN TR R N Z R!
R R R
I-m I-n I-o
WM ero ¢papManeBTHYECKH TPUeMJieMasi COJIb.
[254] Bapuant peammzanuu 90a. CoeanHeHne Mo BapHaHTy pean3anui 1, OTIMyaromeecs
TEeM, 4TO YKa3aHHOE COSANHEHHE PECTaBIsIeT COOOM:
SN
R??ikg (RY),
Ip

W ero (hapMaleBTHYECKU PHeMIIEMAst COJb.
[255] Bapuant peanmuzanuu 91. CoequHeHne o BapHaHTy pean3auuu 1, OTIHYaroieecs

TEM, YTO YKa3aHHOE COEIUHEHUE BBIOPAHO U3:

(0] (0] —
R! R’ N
H (RMn H H (RMn

(R)n
I-a-i I-b-i I-c-i
— N HN—N
N Ao 4N L \
R2’L‘N/®—Q R? N/QN—>\R1 R2 ‘N&)\R‘
H (R H oW H
I-d-i I-e-i I-f-i

N—N

N N—N
L.
RZ/L\N/(}\R1 R? N/QN»\R1 RZ/L\N/(O»\R1
H H H H
I-g-i I-h-i L-i-i
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L B L L. \
R2 ” S»\R1 R2 ‘”/Q\N»\Fv R? u/ﬁ)\R‘

I-j-i I-k-i I-1-i
\ / HOL _N
L NN Lo B
~L \ ~L
R2 ”/Q\N)\R1 RZ N/(N/)\R'I RZ/L\N = R1
H
I-m-i I-n-i I-0-i

Wi ero GpapMareBTHUYECKH TPUeMJIEMast COJTb.

[256] Bapuant peammzanuu 91a. CoeauHeHne Mo BapHaHTy peajn3anui 1, OTIMYaromeecs

TEM, UTO YKAa3aHHOC COCIUHCHUEC IPCACTABIIACT coboif:

Dp O HN-N
- \
DDOHNN\ 1 , ~ R
2 N H
R N DD o D
D

I-q-i I-p-ii
WM ero ¢papManeBTHYECKH PUeMJIeMasi COJIb.
[257] Bapuant peammzanuu 92, @apmaneBTHYecKas KOMIIO3MIMS, COAEp Kalas
COeMHEeHue mo JIOOMy M3 BapHaHTOB peanu3anuu 1-9la m QapmareBTHUECKH NpPHEMJIEMBIN
HOCHTEJIb.
[258] BapuanT peamzanuu 93. Croco0, BKIIOYAOMMNA CTAIHIO:
BBEJICHHsI COEIUHEHMsI O JIFOOOMY U3 BapHaHTOB peanm3ainuu 1-91a cyObeKkTy, KOTOpbIii (1) HMeeT
[ATOJIOTHYECKOe COCTOSIHUE, XapaKTepH3yolleecs aKCOHAJIbHOI aereHeparnued, win (i) uMeer
PUCK Pa3BUTHUS NATOJIOTMUECKOTO COCTOSIHUS, XapAaKTEPU3YIOIIErocs akCOHAJIBHON AereHepannei.
[259] Bapuant peammzaunu 94. Crnoco® JieueHHs WM TPEAyNPEKIAEHUS] aKCOHAIbHOM
JereHepalii, BKITIOYAIOLIHI BBEAEHHE CYOBEKTY, HYKAAIOLIEMYCS B 3TOM, COEAMHEHUS 10 JIIOOOMY
W3 BApHaHTOB peanu3auun 1-9la.
[260] Bapuant peammzammu 95, Cnoco6 wunrubuposanus SARMI, BKIOYAOLIHIL
IpUBEAEeHNEe B KOHTAKT OHOJOrHYecKoro oOpasua ¢ COeJWHEHHeM IO JIOOMy M3 BapHAHTOB

peayuzannn 1-91a.

[261] Bapuant peanmuzanuu 96. Coequnenue dpopmyJsl I
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I’

Wi ero (papMaleBTUYECKH IpUeMIIeMast COJlb, TIe:

KOJBIO A mpencraBiser coOOi S5-6-ujieHHOE TIeTepoapuibHOE KOJBIO, coxep:kamee 1-3
reTepoaToMa, He3aBHCUMO BBIOPAHHBIX M3 KUCIOPOAA, a30Ta U CEPBI;

R! mpencrasnser coboli HeoOA3aTENBHO 3aMEIEHHYIO TIPYIINY, BBHIOPAHHYIO H3 3-7-WIEHHOTO
HACBIIIIEHHOTO WJIM YACTHYHO HEHACBHIIEHHOrO reTePOLUKINYECKOro KOJbIla, coaepxarero 1-3
rerepoaToMa, HE3aBHCHUMO BBIOPAHHBIX U3 KHCJIOPOAA, a30Ta W Cepbl, WJIH S-O-UJIEHHOIrO
reTepoapuiibHOrO KOJBbIA, coaepskainero 1-3 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX W3
KHCJIOPO/Ia, a30Ta U CEPBI,

kaxaplii R* HesaBucumo BeIOpaH u3 ranoreHa, umano, OR, SR, N(R)2, S(O):N(R);, C(O)OR,
C(O)N(R)2 unn HeoOs3aTeNbHO 3aMelleHHOH rpymmel, BeiOpanHord u3 Ci4 anudatudeckoit
rpymnmbl, 3-7-4JIeHHOTO HACHILIEHHOTO HWJM YaCTUYHO HEHACHIIIEHHOTO KapOOLUKINYECKOTrO
KOJIbLIA, 3-7-4JEHHOTO HACBIIIEHHOTO WM YaCTHYHO HEHACHIIIEHHOTO T'eTePOLUKINYECKOrO
KOJIbLIA, cozeprkalero 1-3 rerepoaToMa, HE3aBUCUMO BBIOPAHHBIX U3 KUCIIOPOA, a30Ta U CEpBI,
beHmsa W S5-6-WIEHHOrO TeTepOaApUILHOrO KOJbLa, coxepkamero 1-3 rerepoaTtoma,
HEe3aBHCUMO BBIOPAHHBIX U3 KACIOPO/A, A30Ta U CEPBI,

L npencrasinsier coboii Heobs3aTenpHO 3aMerneHHy 0 C14 annpaTHUecKyO Helb, IPUYeM OIUH HJIH
7IBa aTOMa Yrjiepoa B yKa3aHHOH annpaTHUecKod Lemd HeoOsS3aTebHO 3aMEHEHbI I'PYIIIOH,
He3aBucumo BbiOpaHHOU U3 —O-, -N(R)-, -S-) -§(0)2-, -C(0)-, -C(O)N(R)-, -N(R)C(O)-, -
C(0)0-, -0C(0), -S(O)2N(R)-, -N(R)S(O)- u HABYXBAJIEHTHOrO  3-5-4JIEHHOTO
MOHOILHUKJTHYECKOTO, OUIHKIMYECKOr0 HJIM MOCTUKOBOTO OMIIMKINYECKOTO KapOOLUUKIHYECKOTO
KOJIbLIA;

KaKaplii R He3aBHCHMO MpeacTaBisieT COOOW BOIOPOI MM HEOOS3aTENbHO 3aMEIIEHHYIO TPYIIY,
BoiOpannyi0 U3 Cis anubaTHYECKOW T'PYIIbI, 3-7-4JIEHHOTO HACBHIIIEHHOTO HWJIH YaCTHYHO
HEHACHIIEHHOTO TeTEPOLMKIMUECKOr0 KOiblia, coaepikamiero 1-3 rerepoaroma, He3aBHCHMO
BBIOPAHHBIX M3 KHUCJIOPOAA, a30Ta U Cepbl, (heHWIa U S-6-WiIeHHOr0 reTepOapUIbHOrO KOJbLA,
comepkaiero 1-3 rerepoaroma, HE3AaBUCHMO BEIOPAHHBIX U3 KHACIOPOIA, A30Ta U CEPhI; HIIH!

nBe rpynmbl R BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPHCOEOHHEHBI, 00pa3yroT

HE00A3aTENBHO 3aMelleHHoe 3-7-uleHHOe MOHOITHKIIMYECKOe FreTCPOLUKIINYCCKOC
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KOJIbLIO, comepikamee 0-2 MOMONHHUTEIbHBIX T'eTepoaToMa, He3aBUCUMO BBIOPAHHBIX H3
KHCJIOPOAA, a30Ta U CEPBIL;

R? npencrasnsier coboit Bomopon, ranored, N(R),, OR umm HeoBs3aTebHO 3aMeIeHHyIO TPy,
BoiOpanHyi0 u3 Cis amudartuueckoll rpynmbl, 3-7-4jJeHHOrO HACBIEHHOTO WJIM YaCTHYHO
HEHACBILEHHOT0 IeTepOLMKINYECKOro KOoJblia, cojepskaiiero 1-3 rerepoaTroma, HE3aBHCHUMO
BBIOPAHHBIX W3 KUCIOPOZAA, a30Ta W Cepbl, (eHHa, S5-6-uJIeHHOr0 reTepoaphiIbHOIO KOJbLA,
comepxkainero 1-3 rerepoaroma, HE3aBHCUMO BBIOPAHHBIX M3 KHUCIOPOAA, a3ota U cepbl, 8-10-
YJIEHHOrO OWIMKJINYECKOr0 HACBIIIEHHOTO, YaCTHYHO HEHACHIIIEHHOTO WK apUIbHOTO
KapOOLUKIMYECKOro KOJibla, 8-10-ueHHOro OWIMKIMYECKOTO HACHIIIEHHOrO WM YaCTHYHO
HEHACHIIEHHOTO TeTePOLMKINYECKOro KOJIbLa, comepskamiero 1-3 rerepoaTtoma, HE3aBHCHMO
BBIOpaHHBIX W3 KHCJIOpOAa, a3oTa ©  cepel, Wik 8-10-ujeHHOro OWIUKINYECKOTrO
reTepoapuibHOrO KOJbLA, coaepskainero 1-3 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX W3
KHCJIOPOJA, a30Ta U CEPBI; U

n pased 0, 1 wim 2.

[262] Bapuant peammzanuu 97. CoennHeHune 1Mo BapuaHTy peanuszauuu 96, oTimyaronieecs

TEM, YTO KOJIbIIO A TPEACTaBIIIET COOOW O-4IeHHOe reTepOoapuiibHOE KOJBIO, comepikaiinee 1-2

aToMa az3ora.

[263] Bapuant peammuzanuu 98. CoenvHenue 1o BapuaHTy peanuzauuu 96, oTimyaronieecs

TEM, YTO KOJIBIIO A MpeAcTaBisieT COOOH S-ulleHHOe TeTepoapuiibHOE KOJIbLO, comepxkainee 1-3

reTepoaToMa, He3aBUCHMO BBHIOPAHHBIX M3 KHCIOPOXA, a30Ta U CEPBL

[264] Bapuant peammzanun 99. CoequHenne no BapuaHTy peanusanuu 98, otimyaromieecs

TE€M, YTO KOJBIO A MpeACTaBiseT COOOH S-ujleHHOE reTepOoapHIIbHOE KOJBLO, Ccoaepkainee 2

reTepoaToMa, He3aBHCHMO BBIOPAHHBIX M3 KUCIOPOAA, a30Ta U CEPBL

[265] Bapuant peaymzammm 100, Coemmnenwe 1o BapuaHTy peanm3amun 98,

OTJIMYAIOIIEeCs TEM, YTO KOJBLIO A MpeACTaBisieT COOOH S-uieHHOE TreTepOapHIbHOE KOJIBIIO,

cozepokaiee 3 rerepoaToMa, He3aBHCHMO BBIOPAHHBIX U3 KUCIOPOAA, a30Ta U CEPBIL.

[266] Bapuanr peaymzammm 101, Coemmnenme 1o Bapuanty peanmzamun 96,

OTJIHYAIOIIIEECS TEM, YTO KOJIBIIO A BEIOPaHO U3

\ N= = =N
A Og Ly Oy
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[267]

OTJIMYAIOIIEECS TEM, YTO KOJIBI[O A BEIOPaHO U3

[268]

OTJIHYAIOIIIEECS TEM, YTO KOJIBI[O A BEIOpPaHO U3

104.

[269]

OTJIHYAIOIIIEECS TEM, YTO KOJIBI[O A BEIOpPaHO U3

Bapuant

BapuanTt

Bapuant

g

peanu3anuu

peaji3aum

peanu3anum
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Coenuuenue
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[270] Bapuant peamuzammu 105, Coemunenwe 1o BapuaHty peanuzamun 96,

oTIMYaromeeCsa T€M, 4TO KOJIBIO A BI:I6paHO us3

" Ly Ly Ty

rne R* mpencraensier coboii HeoOs3aTENbHO 3aMelleHHYIO rpymnny, BoiOpanHyo u3 Cig
anndaTtuyeckol Tpymmbl, 3-7-WIEHHOTO HACBIIEHHOTO WJHM YaCTHYHO HEHACHILIEHHOTO
KapOOLUKIMYECKOrO KOJIbIA, 3-7-4JIEHHOTO HACHIIIEHHOTO HJIM YaCTHYHO HEHACHIIIEHHOTO
reTEepPOLMKIMYECKOTO KOJIbLA, comepskaiiero 1-3 rerepoaroma, HE3aBHCHMO BBIODAHHBIX H3
KHCJIOPO/a, a30Ta U Cepbl, (PeHMIIa 1 S-6-WICHHOTO TeTepoapuiIbHOr0 KOJbla, conepskaiiero 1-3

rerepoaToMa, HE3aBUCUMO BI:I6paHHI>IX H3 KUCJI0poaa, a3oTa U CEphl.

[271] Bapuant peammzammum 106, Coemunenme 1o BapuaHty peanmmzamun 96,
OTJIMYAIOIIEECs TEM, YTO KOJIBLO A BBIOPaHO U3

RX RX RX RX
NH N=( R, K

P4 4 [\ § E/§N“§ 3 \—N,N\§

N
RX H RX
RX x x R*
R R
S o]
=N \ \ § .
\ [ N [ N AN
PN ¥~ 5~ '
RX RX RX o~ N R*
[272] Bapuanr peammzammm  107. Coemmnenme 1o BapuaHTy peanmmzamun 96,
OTJIMYAIOLIeecs: TeM, UTO KONbIO A BEIOpaHO U3
RX RX
RX RX 7
/ N / \
B A L+ gﬂ;
A v i y
R* R
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RX RX - .
N N-N NS AN

Lo oy LK
RX

rae:

R* y aroma aszora BbBIOpaH M3 HEOOS3aTENBHO 3aMeEIleHHOW rpynmbl, BbiOpanHOH u3 Ci4
anndaruyeckoll Tpymmbl, 3-7-4JIEHHOTO HACHIIEHHOTO WJHM YaCTHYHO HEHACHILIEHHOTO
KapOOLMKIMYECKOTO KOJIblla, 3-7-4JIEHHOTO HACBHIIIEHHOTO WJIM YaCTHYHO HEHACHIIEHHOTO
reTEepPOLMKIMYECKOTO KOJbLA, comepskaiiero 1-3 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX W3
KHACIIOPO/a, a30Ta U cepbl, PeHnsa u S-6-4JeHHOr0 reTePOaAPHIILHOIO KOJIbIIA, comepskarero 1-3
reTepoaToMa, He3aBHCHMO BBIOPAHHBIX M3 KUCIOPOAA, a30Ta U CEPBI; U

R* y aroma yriepona BeiOpan u3 ranorena, uuano, OR, SR, N(R), uiu HeoOs13aTebHO 3aMeLeHHOi
rpynmnbl, BeiOpaHHOW u3 Ci4 amudaTH4eckoll rpynmbl, 3-7-4jeHHOTO HACBILIEHHOTO WJIH
YACTUYHO HEHACBHIIIEHHOr0 KapOOLUKIMYECKOrO KOJbIA, 3-7-WJIEHHOTO HACHIIIEHHOTO WK
YaCTUYHO HEHACBHIIIEHHOTO T'€TEePOLMKINYECKOro KOJbLa, coaepskamiero 1-3 rerepoatoma,
HE3aBUCHUMO BBIOpDAHHBIX U3 KHCJIOpPOAA, as30Ta W cepbl, (¢eHmwia u S-6-4IeHHOro
reTepoapuiibHOrO KOJIBLA, coaepskainero 1-3 rerepoaroMa, HE3aBHCHMO BBIOPAHHBIX W3
KU CJIOPOJa, a30Ta U CEPBI.

[273] Bapuant peanmuzaunu 108. CoennHenne 1o Jr00OMy W3 BapUAHTOB peayiusanuu 96-

107, otmuyatoieecs: TeM, uro R* nmpencrasnser coboii rajoreH.

[274] Bapuant peamusaiuu 109. CoenuHenne mno to00OMy W3 BApUAHTOB peayn3aundu 96-

107, ortnnyaroreecs teM, 4to R* npencrasiser co0oit nuaHo.

[275] Bapuant peanusanuu 110. CoenuHenne mno to00OMy W3 BApUAHTOB peayin3aunu 96-

107, ornmmyaroreecs teM, uro R* npencrasiser co6oit OR.

[276] Bapuant peanuzanuu 111. CoenuHenne mo 000OMy W3 BApUAHTOB peayin3aunu 96-

107, otnuyaroieecst Tem, uto R* nmpencrasnser coboit SR.

[277] Bapuant peanmuzanuu 112. CoenuHenne mo oOOMy M3 BApUAHTOB peayin3auuu 96-

107, otmuyatoineecs TeMm, uro R* mpencrasnser coboii N(R)a.

[278] Bapuant peanuzauuu 113. Coennnenne no oO0oMy U3 BapuaHTOB peanusauuu 110-

112, otmuyaromieecss teM, 4to R BeIOpan u3 Bomopoma W HeoOs3arenbHO 3amerneHHOW Cis

anndaTuyecKko TPyIbL
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[279] Bapuant peamuzamunm 114, Coenunenne mno Bapuanty peammzaiuu 113,
oTauuaroieecs TeMm, 4To R BeIOpaH u3 Bomopoma u Heobs3atenbHO 3amerneHHOW Cig
anndaTuyecKon TPyIIIbL.

[280] BapuanT peanmzanun 115. Coenunenue no ro6oMy u3 BaprHanToB peanusaruu 110,
113 u 114, ormmyaroieecst Tem, uto R* mpencraenser coboit OH, OCH3 u OCH,CHs.

[281] Bapuant peanuzauuu 116. Coenunenue mo mo00My U3 BapruanToB peanusauu 111,

113 u 114, otimyaroreecs tem, uto R* npencraenser codoit SH, SCH; u SCH,CHs.

[282] Bapuant peanuzauuu 117. Coennnenue mno oOOMy W3 BapHaHTOB peanu3auuu 112-

114, onmyatomeecs: Tem, uto R* Beidpan u3 NHz, NHCH3;, NHCH2CHs, N(CH3)2 u N(CH2CHs)s.

[283] Bapuant peanmuzanuu 118. Coenunenue no m000My W3 BAaPHAHTOB pean3aidu 96-
107, ornuuaromeecs Ttem, uto R* mpencraenser coboii HeoOszatenpHO 3amerneHHyr0 Ciy
ann(aTuyecKyIo rpymmy.

[284] Bapuant peamuzanuun  119. CoenuHenue mno BapuaHTy peamuzamuu 118,
ornuyaroreecss TeMm, 4Yro R* mpencraBiaser coboit  HeoOszaTensHO 3amerneHHYO  Csy

anndaTuyecKyro rpymmy.

[285] Bapuant peammzamum 120, Coenmnenune 1o Bapuanty peanmmzanuu 119,
otiuyaronieecs TeM, uto R* BeiOpan u3z mpem-0ytua, ; , ; \/A , ; u U
[286] Bapuantr peanmuzanmum 121, Coenunenune 1o BapuaHty peanmmzamuu 118,

ornuyaroiieecs teM, uro R* mpencrasnser coboit Ci.4 amudartuyueckyro rpymmny, HeoOs3aTelbHO
3aMelleHHy 0 rpymnmnoi, BeiOpannoii u3 ramoreHa, —(CH2)o-4R°, —(CH2)0-4OR®, -(CH2)0-4N(R°®), —
(CH2)0-4C(O)OR® u —(CH2)0-4C(O)NR®.

[287] Bapuant peammzamun 122, CoenmuHenne 1o BapuaHTy peanmm3anuu 121,
ornyarorneecss teM, uro R° BeiOpan u3 Bomopoma, Ci-¢ amudaruueckoit rpymme, —CHoPh, —
O(CHz)o-1Ph, -CH»-(5-6-uneHHOr0 reTepoapuJIbHOIO KOJbLA), S5-0-WIEHHOr0 HACHIIIEHHOTO,
YaCTHYHO HEHACHIIEHHOTO I apHUJIBbHOTO KOJNbIA, coxepxkamero 0-4 rerepoaToma, HE3aBHCHMO
BBIOpPAHHBIX W3 a30Ta, KHCIOpOAa WM cepbl, uiu 8-10-uJeHHOro OMIMKIIMYECKOro apHJIBHOIO
KoJbIa, copeprkamtero 0-4 rerepoaToma, HE3aBHCUMO BBIOPAHHBIX M3 a30Ta, KHCIOPOAA HIIH CEpBI,
YUIH: JIBa HE3aBHCUMBIX Clly4dast R° BMecTe ¢ MX mpoMeKyTOuHbIM(1) aTomMoM(aMu) obpasyroT 3-12-
YJICHHOe HACHIIIEHHOE, YaCTUYHO HEHACHII[EHHOE MWJIM apIiIbHOE MOHO- WM OWIMKIMYECKOe

KOJIBIIO, copeprkainee 0-4 rerepoaTomMa, HE3aBHCUMO BBIOPAHHBIX U3 230Ta, KHCIOPOIA HITH CEpB.
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[288] Bapuantr peamuzamum 123. Coenmnenne 1o BapuaHty peanmmzaimuu 118,
otnuyaromieecss Tem, 4to R* mpencraensger coboii Ci.4 amubaTHUYeCKyO T'pynmy, Heo0s3aTENbHO
3aMeLIeHHY 0 IPYIoi, BeIOpanHoH u3 rajorena, —-R°, —OR®, -N(R°),, —C(O)OR° u —C(O)NR®>.
[289] Bapuant peamumzanun 124, CoemuHenne 1o Bapuanty peanusauuu 118,
orauyaroiieecs teM, uro R* mpencrasnser coboit Ci.4 amudartuyueckyro rpymmny, HeoOs3aTelbHO
3aMEIIeHHY IO TaJIOT€HOM.

[290] Bapuant peammzamun 125, CoenmuHeHne 1O BapuaHTy peanu3anuu 124,
ornuyaroreecst reM, uto R* Beiopan uz —CHs, —CF3, -CHF, u CHF.

[291] Bapuant peammszamunm 126, CoenmmHeHne 1O BapuaHTy peanm3anuu 124,
ornuyaroreecs teM, uto R* Beiopan uz —CHs, -CDs, —CF3, -CHF,, CH>F, CH,CHs.

[292] Bapuant peammzamunm 127, CoenmmHenne 1o BapuaHty peamm3amuud 118,
ornuyaroiieecs teMm, 4ro R* BeiOpan u3 —CH2R®, —CH,OR°, —CH2N(R®),, -CH2C(O)OR® u —
CH2C(O)N(R®)z2.

[293] Bapuant peammzamum 128, CoemmHenne 1o BapuaHty peanmmsamuun 127,
ornuyaroreecss teM, uro R* Beibpan 3 —CH>OH, -CH,OCH3, -CH,CO,CH3, CH,CO>CH,CH3, -
CH2C(O)NHa, -CH2C(O)NHCH3 u -CH>C(O)N(CHzs)2.

[294] Bapuant peamuzanuu 129. CoenuHenne mo jo0OOMy M3 BApUAHTOB peayin3auuu 96-
107, onmyatommeecs: Tem, uto R* BeiOpan u3 S(O)2N(R)2, C(O)OR u C(O)N(R)z.

[295] Bapuantr peanmuzanmum 130, CoenunHeHune 1o BapuaHTy peanuzamuu 129,
omuaromeecs TeM, uto R* npezncrasiser coboit S(0)2N(R)a.

[296] Bapuant peamuzamun 131, Coenmmnenume 1o BapuaHTy peanmsamuud 130
ornuyarorneecs TeM, uyto R* nmpencrasnser codoit SO2NH,.

[297] Bapuant peammzamun 132, CoenmmHenne 1o BapuaHTy peamm3anuu 129,
ornuyaroiieecs teM, uto R* npencrasnsier coboit C(O)OR.

[298] Bapuant peammzamun 133, CoenmmHenne 1o BapuaHTty peamm3anuud 132,
otrnuyaroreecs reM, uto R* Beiopan uz CO.CH3 u CO,CH>CHs.

[299] Bapuant peammzamun 134, CoenmmHenne 1o BapuaHTty peamm3anuu 129,
ornmyarorieecs tem, uto R* mpencrasisier coboit C(O)N(R)..

[300] Bapuant peammzamum 135, CoenmmHenne 1o BapuaHty peanmm3anuu 134,
ornmuyaroiieecs TeM, uto R* Beiopan uz C(O)NHz u C(O)N(CHs)..

[301] Bapuant peanmuzanuu 136. CoenuHenne mo JoOOMy M3 BApUAHTOB peayin3auuu 96-

135, ortnmuaromeecs TeM, uto R! mpencraBnser coboii HEoOS3aTENbHO 3aMELIEHHOE S-6-uleHHOe
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reTepoapuiibHOE KOJIBIO, comeprkaiiee 1-3 rerepoaTtoma, HE3aBUCUMO BBIOPAHHBIX M3 KHCJIOPOJA,
a30Ta M CepBl.

[302] Bapuantr peanuzanmum 137, Coenunenune 1o BapuaHty peanuzaimuu 136,
oTmmuaromeecs TeM, uro R! mpencraBnser coGoif HeoOA3aTENHHO 3aMEIIEHHOE S-ulleHHOEe
reTepoapuiibHOE KOJIBIO, copepikariee 1-3 rerepoaroMa, HE3aBUCHMO BBIOPAHHBIX M3 KHCIOPOJA,
a30Ta M CepBHlL.

[303] Bapuant peammzamun 138, CoenmmHennme 1o BapuaHTy peammsanuud 137,
oTymuaromeecs TeMm, uto R! mpencraBmser coGoif HeoOs3aTENPHO 3aMEIEHHOE S-uleHHOe
reTepoapuibHOE KOJIBIO, coaeprkaiiee 1-2 rerepoaToma, HE3aBUCUMO BBIOPAHHBIX M3 KHCJIOPO[A,
a30Ta M CephL

[304] Bapuant peammzamunm  139. CoenmmnHenne 1o BapuaHty peamm3anuu 136,
oTnuuaromeecs TteM, uro R! mpencraBnser coboil HeoOsA3aTENbHO 3aMELIEHHOE O-ulleHHOEe
reTepoapuibHOE KOJNBLO, coaepxalee 1-3 atoma azora.

[305] Bapuant peammzamunm 140, CoenmnHenne 1o Bapuanty peanmmsanuu 139,
oTnuuaromeecs TeM, uro R! mpencraBnser coboif HeoOsA3aTENbHO 3aMELIEHHOE O-ulleHHOEe
reTepoapuiibHOE KOJIbLIO, coaepkalee 1-2 atoma azora.

>

[306] Bapuant peamuzanmum 141. Coenunenne 1o Bapuanty peanmuzamuu 136
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[307] Bapuant peammzamunm 142, CoenmuHenne 1o BapuaHty peamm3anuu 141,
1
oTnmuarorneecs TeM, uto R! BeiGpan u3 SNy XN
[308] Bapuant peanuzanuu 143. CoenuHeHne mo JtoOOMy M3 BApUAHTOB peayin3auuu 96-

142, ornuuaromneecs Tem, 4To L mpencrasnser coboit HeoOszatensHO 3amerneHHyio Clo
anndaTuyeckyo 1enb, MPUUEM OAHMH WM [Ba ATOMA YrjiepoJa B YKA3aHHOH amu(aTHUeCcKOn HenH
HeOoOsI3aTeIbHO 3aMEHEHBI TPYIIOH, He3aBUCHMO BeiOpanHoit u3 —O-, -N(R)-, -S-, -S(0)2-, -C(0O)-, -
C(O)N(R)-, -N(R)C(0)-, -C(0)0O-, -OC(0)-, -S(0)2N(R)-, -N(R)S(O)2- n nByxBasieHTHOro 3-5-
YIEHHOrO0  MOHOLMKJIMYECKOTrO,  OWIMKIMYECKOrO0  WJIHM  MOCTHKOBOTO  OWIIMKJIMYECKOTO
KapOOLMKIMUECKOr O KOJbLA.

[309] Bapuantr peanuzamun 144, CoenuHeHune 1o BapuaHty peanuzanuu 143,
orTnuyaroiieecs TeM, uro L npeacrasisier coboii HeoOs3aTenbHO 3aMerneHHyo Ci.o anupaTtiyeckyo
Lenb, IPUYeM OJWH HJIM JIBa aTOMA YIJIEpOoJa B YKa3aHHOH amn(aTHdeckoi Lernu HeoOs3aTenbHO
3aMEHEHbl TPyMmoi, He3aBucumo BoiOpanHo wu3 —0-, -N(R)-, -S-, -S(0)-, -C(O)- wu
NBYXBAJIEHTHOrO  3-5-4jJIeHHOr0 MOHOLMKIHYECKOrO, OWIUKIMYECKOrO HJIH MOCTHKOBOIO
OUILUKITYECKOrO KapOOLMKIINUECKOTO KOJbLIA.

[310] Bapuant peammzanmu 145. CoemmHeHue mo Bapuanty peanmm3auuu 143 wnm 144,
orTauyaroiieecs teM, uro L mpencrasiser coboii HeoOs3arenbHo 3amernennyo Ci.o anudatnyeckyro
Lenb, MPUYeM OJWH WJIM JBa aTOMa yIjiepoja B YKa3aHHOW ain(paTHUECKOH enu HeoOsI3aTebHO
3aMeHEHbl TPYyMNmoH, He3aBUCHMO BbiOpanHoi u3 —-0-, -N(H)-, -S-, -S(0)-, -C(O)- u
NBYXBAJIEHTHOrO  3-5-ujJIeHHOrO0 MOHOLMKJIHUYECKOro, OWIUKIMYECKOrO0 HJH MOCTHKOBOIO
OUILUKITYECKOr0 KapOOLMKIINUECKOTO KOJIbLIA.

[311] Bapuant peanuzanuu 146. CoenuHeHne mo Jt0oOOMy M3 BAapUAHTOB peayin3auuu 96-

142, otnuyaromieecs Tem, uro L mpencraBiser coboil HeoOs3aTenbHO 3amerieHHyIo (s
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anndaTuyeckyro 1enb, MPUUEeM OAHMH WIM [Ba ATOMA YIJIepoJa B YKA3aHHOH aau(aTHUeCKOW Henu
Heo0s3aTeNbHO 3aMEHEHbI I'PYIIOH, He3aBHCUMO BeIOpaHHOH u3 —O-, -N(R)-, -S-, -S(0)2-, -C(0)-, -
C(O)N(R)-, -N(R)C(0)-, -C(0)0O-, -OC(0O)-, -S(0)2N(R)-, -N(R)S(O)2- u nByxBajeHTHOro 3-5-
YIEHHOT0  MOHOLMKJIMYECKOrO,  OHIHMKJINYECKOTO  WJIM  MOCTHKOBOTO  OHIIMKJIMYECKOTO
KapOOLMKIIMYECKOTrO KOJbLA.

[312] Bapuant peamuzamun 147, CoenmuHeHne 1O BapuaHTy peanu3anuu 146,
orTanyaroiieecs tem, uro L mpencrasiser coboii HeoOs3arenbHo 3aMernenHy o Cs.4 anudaTnyeckyro
LeNb, MPUYEeM OIWH WJIH JBa aTOMa yrjiepoja B yKa3aHHOW aiu(aTHUECKOH Ienu HeoOs3aTeNbHO
3aMEeHeHbl TIpynmod, He3aBucumMo BeiOpaHHOH u3 —O-, -N(R)-, -S-, -S(0)-, -C(O)- u
JIBYXBAJIEHTHOrO  3-5-4jJIeHHOr0 MOHOLMKJIHYECKOrO, OWIUKIMYECKOrO0 WJIH MOCTHKOBOIO
OUILUKITYECKOr0 KapOOLMKINUECKOTO KObLIA.

[313] Bapuant peammzanmn 148. CoemmHeHme mo BapuaHty peanm3auuu 146 wmm 147,
oTanyaroiieecs teM, uro L mpencrasiser coboii HeoOs3arenbHo 3amerneHHy o Cs.4 anudatnyeckyro
Lenb, MPUYEeM OIWH WJIM JBa aTOMa yIjiepoja B YKa3aHHOW ain(paTHUECKOH Ienu HeoOs3aTebHO
3aMeHEeHbl TIPyNmoi, He3aBucuMo BeIOpanHON u3 —O-, -N(H)-, -S-, -S(O)-, -C(O)- wu
NBYXBAJIEHTHOrO  3-5-UJIeHHOrO0 MOHOLMKJIWYECKOro, OWIUKIMYECKOrO0 HJH MOCTHKOBOIO
OUIUKITYECKOTr0 KapOOLMKIINUECKOTO KOIbLIA.

[314] Bapuant peamuzanuu 149. CoenuHenue mo jo0OMy M3 BApUAHTOB peayn3auuu 96-
142, ortnuyaromieecs Tem, uro L mpencraBiser coboil HeoOsi3aTenbHO 3amenieHHYRO Cig4
am(aTUUeCcKyIO IeNb, IPUYeM OJHH aTOM YIJIepOAa B YKAa3aHHOW ajnn(aTH4ecKol Henu 3aMeHeH
Ha —C(O)-, ¥ OOMH AOMOJHUTENBHBII ATOM yIJiiepoaa HeoOs3aTeIbHO 3aMEHeH TPYIIIOH, BEIOPaHHON
u3 —0-, -N(R)-, -S-, -S(0)2-, -C(O)N(R)-, -N(R)C(0)-, -C(0O)O-, -OC(0)-, -S(0)2N(R)-, -
N(R)S(O);- u [OBYXBaJleHTHOrO 3-5-WIEHHOrO MOHOLMKIHYECKTO, OHWIMKIMYECKOrO  HJIH
MOCTHKOBOTO OHIIMKITHYECKOT0 KapOOILUKIHUYECKOTO KOJIbIIA.

[315] Bapuant peammszamun 150, Coenunenne 1o BapuaHty peanmm3anuu 149,
orTauyaroiieecs teM, uro L mpencrasiser coboii HeoOs3arenbHo 3amerneHHy o Ci.4 anudatnyeckyro
Lenb, MPUYEM OJWH aTOM YIJIEpOJa B YKa3aHHOH amudartudeckoii enu 3ameneH Ha —C(O)-, u oqun
JOTMOJIHUTENIEHBIA aTOM YIJIepoAa HeoOsA3aTeNbHO 3aMeHeH Irpymmnoii, BeiOpanHoit uz —O-, -N(R)-, -
S- W OBYXBaJIeHTHOrO 3-5-4JIeHHOTO MOHOLMKJIMYECKOr0, OMLUKINYECKOrO WM MOCTHKOBOTO
OULUKITYECKOr0 KapOOLMKINUECKOTO KOIbLIA.

[316] Bapuant peammzanmn 151. Coemmnenme mo Bapuanty peamm3auuu 149 wmm 150,

oTanyaroiieecs teM, uro L mpencrasiser coboii Heobs3arenbHO 3amerneHHy o Ci.4 anudaTtnyeckyro
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1enb, IPUYEeM OJIMH aTOM YIJIEpOJAa B YKa3aHHOH amudarndeckoi nenu 3ameneH Ha —C(O)-, u oqun
JOMOJIHUTENIEHBIA aTOM yriiepoaa HeoOs3aTeNbHO 3aMeHeH rpynnoi, Beiopannon u3 —O-, -N(H)-, -
S- m OBYXBaJIEHTHOrO 3-5-WJIEHHOTO MOHOLMKJIMYECKOro, OMIMKINYECKOrO MM MOCTHKOBOTO
OULMKJINYECKOrO KapOOLUKIHYECKOT0 KOJIbIIA.

[317] Bapuant peamuzanuu 152, CoemuHenue mo Bapuanty peanmsauud 149 wmm 150,
orauyaroiieecs tem, uro L mpencrasiser coboii HeoOs3arenbHo 3aMernenny o Cs.4 anudatnyeckyro
LeNb, TPUYEM OJUH aTOM yIJIEpOJa B yKa3aHHOH amudarindeckoii menu 3ameneHn Ha —C(O)-, u oqun
JOTMOJIHUTENIBHBIA aTOM yIJiepoAa HeoOsA3aTelbHO 3aMeHeH Irpymmnoii, BeiOpannoi uz —O-, -N(R)-, -
S- W OBYXBaJIEHTHOrO 3-5-4JIeHHOTO MOHOLMKJIMYECKOrO, OMLIUKINYECKOrO WM MOCTHKOBOTO
OUIUKITYECKOrO KapOOLMKIINUECKOTO KObLIA.

[318] Bapuant peamuzanuu 153, CoenuHeHue mo BapuaHTy peamuzanuu 152,
oTauyaroiieecs teM, uro L mpencrasiser coboii HeoOs3arenbHO 3aMerneHHy o Cs.4 anudatnyeckyro
Lenb, TPUYEM OJMH aTOM YIJIEpOJAa B YKa3aHHOH amudartindeckoii enu 3ameneH Ha —C(O)-, u oqun
JOMOJIHUTENIEHBIA aTOM YIJIepoaa HeoOs3aTeNbHO 3aMeHeH rpynnoi, BeiOpannon u3 —O-, -N(H)-, -
S- u OBYXBaJIeHTHOrO 3-5-WJIeHHOTO MOHOLMKJIMYECKOrO, OMLMKINYECKOrO WM MOCTHKOBOTO
OUIUKITTYECKOrO KapOOLMKIINUECKOTO KOJIbLIA.

[319] Bapuant peanuzauuu 154. Coenunenue no ao00OMy W3 BapHAHTOB peayn3aiuu 96-

142, otnuyaroieecs TeM, 4to L BeIOpaH u3
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[320] Bapuant peanmuzauuu 155. CoennHenne 1o Jr000My W3 BapUaHTOB peayu3aiuu 96-

142, otnuyaroreecs TeM, 4to L BeIOpaH u3
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[321] Bapuantr peamuzamum 156, Coenunenne 1o BapuaHty peanmmzaiuu 155,

0 0O
?j\)J\‘:r‘ " 'Z{\)J\rrr’ .

OTJMYArOIIeecs TeM, 4To L BbIOpaH 13

[322] Bapuant peammzanun 157, Coemunenne 1o Bapuanty peanusauuu 155,
o o DD O
IS I Vi st
OTJIMYAIOLIEECs TeM, uTO L BeIOpaH u3 , un DD |

[323] Bapuant peanuzanuu 158. CoenuHenne mo t00OMy M3 BApUAHTOB peain3aunu 96-
157, ortnuyaroieecst TeM, 4to R npencrapnser codoi BOOOPO.I.

[324] Bapuant peanuzanuu 159. CoenuHenne mo t00OMy M3 BApUAHTOB peaiin3aunu 96-
157, ornuyaroieecs teM, 4uto R npencraenser codboit —CHs.

[325] Bapuant peanmuzanuu 160. CoenuHenne mo 0OOMy M3 BApUAHTOB peayin3auuu 96-
157, ortnuyaroreecs Tem, uto R mpexncraenser coboi HeoOsizarenbHO 3amernieHHyIO Cis
ann(aTuyecKyro rpymmy.

[326] Bapuant peammzamum  161. Coenmnenne 1o Bapuanty peanmmzanuu 160,
oTiuyaronieecss TeM, 4tro R mpencraenser coOoii amubaTHUECKyIO TpyIny, HEO0A3aTeNbHO OKCO-
rpynmoi u OR®.

[327] Bapuant peanmuzamum 162, CoenuHeHune 1o BapuaHTty peanmmzanuu 161,
ornuuaromieecs TeM, uto R° npencrasnser coboit Ci amidaTuueckyro rpymiy.

[328] Bapuant peammzanun 163, CoemuneHne 1o Bapuanty peanusauuu 160,
oTJMyaroIieecs Tem, uTo R mpencrapiser cOO0H METHIT HITH STHJL.

[329] Bapuant peamusanuu 164. CoenuHenne mo t00OOMy W3 BAPUAHTOB peaynzaundu 96-
163, ommuarommeecs tem, uto R? npencrasnser coboii BOIOPOS.

[330] Bapuant peanuzanuu 165. CoenuHenne mno t00OMy M3 BApUAHTOB peayin3aunu 96-
163, ormmuaromeecs TeM, urto R? mpencrasnser coboii ramoren, N(R),, OR man Heobs3aTeIbHO
3aMelIeHHYIO rpymmy, BeiOpanHyio u3 Ci.s anudaTuyeckoll rpymmel, 3-7-4JIeHHOr0 HACHIIEHHOTO
WM YaCTHYHO HEHACHIIIEHHOTO T'eTePOIMKINYECKOro KOJbla, comepskamero 1-3 rerepoaroma,
HE3aBHCUMO BBIOPAHHBIX U3 KUCIOPOAA, a30Ta U Cepbl, (eHmsna, S-6-4IeHHOrO reTepoapHbHOTO
KOJIbLIA, cofeprkamero 1-3 rerepoaroma, HE3aBUCHMO BBIOPAHHBIX M3 KHCJIOPOIA, a30Ta U Cepbl, 3-
10-uieHHOr0 OHMIMKJIMYECKOTO HACBHILIEHHOr'0, YAaCTUYHO HEHACBIIIEHHOTO WJIH apUJIbHOTO
KapOOLMKIMYECKOr0 KOJjbla, 8-10-ujeHHOro OHIMKINYECKOTO HACHIIIEHHOT0 WM YaCTHYHO

HCHACBILIICHHOT'O TCTCPOLHUKIIMYCCKOroO KOJbla, COACpIKaIliero 1-3 rerepoaromMa, HE3aBUCHMO
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BBIOPAHHBIX U3 KHCIIOPOJA, a30Ta U Cepbl, Win 8-10-4jIeHHOro OHIMKJINYECKOrO IeTepOapHIEHOTO
KOJIbLIA, coneprkainero 1-3 rerepoatoMa, HE3aBHCHMO BBIOPAHHBIX U3 KHCIOPO/A, a30Ta U CEPHI.
[331] Bapuant peanmuzanmum 166, CoenuHeHune 10 BapuaHTy peanuzanuu 165,
oTnmyarorneecs Tem, uro R? mpencrasnser coboii N(R):.

[332] Bapuant peamuzamun 167, CoenuHeHune 1O BapuaHTy peanu3anuud 166,
otimyarorneecs TeM, uro R npexncraenser codoit NHa.

[333] Bapuant peammzamun 168, CoenmmHeHne 1O BapuaHTy peanm3anuu 165,
ommmMualomeecs TeM, u9to R’ mpencraemser coGoii  Heobs3aTenbHO 3amemeHHylO Cis
ann(aTuyecKyIo rpymmy.

[334] Bapuant peammzamun  169. CoenuHenne 1o BapuaHTy peanm3anuud 168,
oTNIHUaroIeecs TeM, 9To R% BLIOpaH M3 MeTHIa, 3TUIIA, TPeT-OyTHIIA X HEOMEeHTHIIA.

[335] Bapuant peammzamum 170, CoenwHenne 1o BapuaHTy peanmm3anuu 165,
oTnHUaroeecs Tem, uto R? npencrapiser coboil HeoOs3aTeNbHO 3aMeIeHHbIH 1M KJIOTSKCIIL.

[336] Bapuant peammzamunm 171, CoenmuHenne 1o BapuaHTy peanmm3anuu 165,
oTmuaromeecs TeM, 4to R” mpencrasiser coboil HeoOsI3aTeNbHO 3aMeIeHHbIH (heHHMI.

[337] Bapuant peammzamum 172, CoenmuHeHne 1o BapuaHTy peanm3anuu 165,
oTymuaromeecs TeMm, uro R’ mpencraBnsier coboil HeOOA3aTENBHO 3aMEIEHHOe S-6-wiIeHHOe
reTepoapuiibHOe KOJIBIO, comeprkaiiee 1-3 rerepoaTtoma, HE3aBUCUMO BBIOPAHHBIX M3 KHCJIOPOJA,
a30Ta U CepBl.

[338] Bapuant peamuzanum 173, CoemuneHne 1o BapuaHty peanusauuu 172,
oTIMUalomeecs TeM, 4to R’ mpencTaBiser coboil HeoOA3aTENLHO 3aMEIIeHHOe S-ulleHHOe
reTepoapuiibHOE KOJIBIO, comepskaiiee 1-2 rerepoaTomMa, HE3aBUCHMO BBIOPAHHBIX M3 KHCJIOPOIA,
a30Ta M CepBHL.

[339] Bapuant peammzaumu 174, CoemuHeHue mo Bapuanty peanmm3auuu 172 wmm 173,
oTmmyaromeecs TeM, uTo R? mpenctaBmser coboifi HEOOA3aTENBHO 3aMEIIEHHYIO TpPyIy,
BBIOpPAHHYIO M3 THO(DEHIIA, MHPA30JIHIA U UMUAA30JIHIIA.

[340] Bapuant peammzamum  175. CoenmmHenne 1o BapuaHty peanmm3anuud 172,
oTiMuaromeecs TeM, uTo RZ mpenctaBiser coboil HeoOS3aTENbHO 3aMelleHHOe O-uIeHHOe
reTepoapuiibHOE KOJIbLO, coaepkaliee 1-3 aTtoma azora.

[341] Bapuant peammzamum 176, CoenmmHenne 1o BapuaHty peamm3anuu 175,
oTnHUaroleecs TeM, 4to R’ mpencTaBiser coboil HeoOsA3aTENbHO 3aMELIEHHOe O-ulleHHOEe

reTepoapuiibHOE KOJIbLO, coaepkalee 1-2 aTtoma azora.
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[342] Bapuant peamuzamum 177. Coenunenne 1o BapuaHty peanmuzaiuu 176,
oTiMyaromeecs TeM, uTo R’ mpenctaBnser coboif HeoGA3aTENbHO 3aMEIeHHYIO TpyTy,
BBIOPAHHYIO M3 MHUPUAMHAIIA WU THPHMHINHUIIA.

[343] Bapuant peammzanun 178, CoemuneHne 1o BapuaHty peanusauuu 165,
oTMyalomeecs TeM, uro R’ mpexcraBiuser coboil Heobs3aTenbHO 3aMelieHHoe 8-10-uneHHOE
OUIUKITMYECKOE HACBHIIIEHHOE, YaCTHYHO HEHACBIEHHOE WM apUbHOE KapOOLMKIMYECKOEe
KOJIBLIO.

[344] Bapuant peammzamun  179. CoenmuHenne 1o BapuaHTy peanm3anuun 178,
oTnHUaroIeecs TeM, 4to R’ mpencTaBisier coboil HeoOsM3aTeNbHO 3aMElIeHHOe 9-ulleHHOe
OUIUKIIMYECKOE HACBIIIEHHOE, YaCTHYHO HEHACBHILEHHOE WJIM apUibHOE KapOOLHMKINYECKOe
KOJIBLIO.

[345] Bapuant peammzamum  180. CoenmHenne 1o BapuaHty peammsanuun 179,
oTnmuaromeecs TeM, uro R? mpencTaBniser coboil HeoOs3aTeNbHO 3aMelleHHbIi 2, 3-muruapo-1H-
WHSHL.

[346] Bapuant peammzamunm  181. Coenunenne mno Bapuanty peanmmzanuun 178,
oTnMUaroleecs TeM, uTo R’ mpenctaBiser coboil HeoOs3aTenbHO 3aMelieHHoe 10-umeHHOe
OUIMKIINYECKOE HACBHIIEHHOe, YaCTHYHO HEHACBHIEHHOE WJIM apUibHOE KapOOLMKINUECKOe
KOJIBLIO.

[347] Bapuant peanuzanmum 182, CoenuHenune 1o BapuaHty peamm3anuu 181,
oTnMuaomeecs TeM, uTo R’ mpenctapnser coGoil  HeoOA3aTENBHO 3aMELIEHHYIO TpYIIY,
BeIOpaHHYIO U3 1,2,3,4-TerparuapoHadraanHuia ik HadTaTMHUIA.

[348] Bapuant peamuzamun 183, CoenuHeHne 1O BapuaHTy peanu3anuud 165,
oTiMuaromeecs TeM, uto R’ mpencraenser coboif HeoOs3aTenbHO 3aMelneHHoe 8-10-uaeHHoe
OUIUKITNYECKOE HACHIIEHHOE WM YaCTHYHO HEHACBHILEHHOE TI'€TePOLUKINYECKOe KOJBIIO,
comepxkaiee 1-3 rerepoaToMa, HE3ABUCHMO BBIOPAHHBIX M3 KUCIOPOA, a30Ta U CEPBIL.

[349] Bapuant peammzamun 184, CoenmmHenne 1o BapuaHty peanmm3anuu 183,
oTnHUaroIeecs TeM, 4to R’ mpencTaBiser coboil HeoOs3aTeNbHO 3aMeleHHOe 9-ulleHHOe
OULUKIIMYECKOE HACHIIEHHOE WM YaCTHYHO HEHACBHILEHHOE TI'eTePOLUKINYECKOe KOJBIO,
comepxkaiee 1-3 rerepoaToMa, HE3aBUCHMO BBIOPAHHBIX M3 KUCIOPOA, a30Ta U CEPBIL

[350] Bapuant peammzamum 185, CoemmHenne 1o BapuaHty peanmm3anuu 183,

oTiHUaroleecs TeM, uTo R’ mpenctaBiser coboil HeoOs3aTenbHO 3aMelieHHoe 10-uneHHOe
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OUIUKIINYECKOE HACHIEHHOE MM YaCTUYHO HEHACBHIIEHHOE TI'eTePOLUKINYECKOe KOJBIO,
comepxaiee 1-3 rerepoaToMa, HE3aBUCHMO BBIOPAHHBIX M3 KUCIOPOA, a30Ta U CEPBL

[351] Bapuantr peanuzanmum 186, Coenunenune 1o BapuaHTy peanuzanuu 185,
oTnmuaromeecs TeMm, 4to R’ TpencTaBnser coboif HeoOA3aTENBHO 3aMEIIEHHYIO TpYIIY,
BBIOPaHHYIO M3 XpOMaHWIA, W30Xpomanuia, 1,2,3,4-reTparuapoxXuHOMMHMIA, 3,4-mquruapo-2H-
6enzo[b][1,4]okcasunmna u 2H-6en3o[b][1,4]okcazun-3(4H)-onuna.

[352] Bapuant peammzamun 187, CoenmuHeHne 1O BapuaHTy peanm3anuud 165,
oTiMuaromeecs TeM, uto R? mpencraenser coboif HeoOs3aTenbHO 3aMelneHHoe 8-10-uaeHHoe
OUIUKITIYECKOE FeTepOapIIIbHOE KOJIBLIO, coaeprkaliee 1-3 retepoaroma, HE3aBUCHMO BBIOPAHHBIX
U3 KUCJIOPOJIA, a30Ta U CEPHL.

[353] Bapuant peammzamunm 188, CoemmHenne 1o BapuaHty peanmm3anuu 187,
oTnHUaroleecs TeM, 4to R’ mpencTaBiser coboil HeoOs3aTeNbHO 3aMeleHHOe 9-ulleHHOe
OULUKITYECKOE FeTepOapUIbHOE KOJIBLIO, coaeprkaliee 1-3 retepoaroma, HE3aBUCUMO BBIOPAHHBIX
U3 KUCJIOPOJIa, 230Ta U CEpBHlL.

[354] Bapuant peammzanmn 189. Coemunenme mo Bapuanty peanmm3auuu 187 wmm 188,
oTnmuaromeecs TeMm, 4to R’ mpencraBmser coboif HEOOA3aTENBHO 3aMENIEHHYIO TPy,
BEIOPAHHYIO M3 UHAOJWIIA, OEH30Mupa3onmwia, OeH3uMu na3onmwia 1 umuaasol 1,2-ajnupuansuna.
[355] Bapuant peamuzamunm 190, CoenunHeHne 1o BapuaHTy peanuzanuu 165,

oTMyaromeecs Tem, uto R? BLIGpaH U3 TPyIIIbL, COCTOSIIEH U3
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[356] Bapuant peammzamun 191, CoenmuHenne 1o BapuaHTy peanm3anuu 165,

oTIHYAloIIeecs TeM, uTo R? BLIOPAH U3 TPyIIIBL, COCTOSIIEH 13
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[357] Bapuant peanuzanuun 192, CoenuHenue mo BapuaHTy peanuzanuu 190,
N Y *
J O

oTnuyaoieecs Tem, uto R? Bei6pan u3 Cl , u Cl

[358] Bapuant peammzamunm 193, Coenmnenne 1o Bapuanty peanmmsanuun 191,

o

oTmmyaromeecs TeM, uto R’ BeOpaH u3
N
OO O, N
Cl , Cl u Cl.
[359] Bapuant peamuzanumu 194, CoemuneHnne 1o BapuaHTy peanusamuu 96,

OTJIMYAKOIICECA TEM, YTO YKa3aHHOC COCAUHECHUEC IPEACTABJISICT co0oii:

0
R'I
R2
\)J\'Tl (RX)
R n
I-a
WM ero GpapManeBTHUYECKH TPUeMJIEMast COJTb.
[360] Bapuanr peaymzammm 195, Coemmnenme 1o BapuaHty peanmzamun 96,

OTIMYAOIICCCA TEM, UTO YKa3aHHOC COCOAUHCHU C IIPECACTABIIACT co0oIi:
SO
RZ/\)J\N
! (Rn
R

I-b

WM ero ¢papManeBTHYECKH TPUeMJIeMast COJIb.
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[361] Bapuant peammzammu 196, CoemuHeHne 1O  BapuUaHTY

OTIIMYHAIOIICCCA TEM, UTO YKA3aHHOC COCANHCHHUEC NTPCACTABIISCT co0oii:

Lo \_ A
RN TR
R n
I-c
Wi ero GhapMareBTHUYECKH TPUeMJIEMast COJTb.
[362] Bapuant peammzammn  197. CoemuHeHne 1O  BapUaHTY

OTJIHHAKOILICECSA TEM, UTO YKa3aHHOC COCANMHCHHUEC TPCACTABJIIACT co0Oii:

WM ero ¢papManeBTHYECKH PUeMJIeMasi COJIb.

peanm3auu

peau3auu

[363] Bapuant peammzammm 198, CoenmHeHwe 1O BapuaHTy pead3aliH
OTJIMYAIOIIEECs TEM, YTO YKa3aHHOE COAMHEHUE BEIOPAHO H3:
Lo ) R L ';13\ L. 2\
~L / ~L. L L /N
2 N/'LN R1 R2 NMR’I R2 E\I/QS R‘I RZ E\I/LN)\R1
R H R R R H
I-e I-f I-g I-h
L N—N L N—N L S—N L HN—I:I
27 \N/Qo»\m RY \N/QS»\W R \N/Q\N»\W RZ N/S)\W
1
R R R K
I-i I-j I-k I-1
\ / HO.__N
LA et LD @
7N N 27 s Z ~Ls =
RZ N7 TR' RY O NTHZTR' o N R’
R R R
I-m I-n I-o
WM ero GpapManeBTHUYECKH TPUeMJIeMast COJIb.
[364] Bapuant peammzammm 199, CoemuHeHnme 1O BapuaHTy pead3aliH

OTJIMHAKOMICCCA TEM, UTO YKA3aHHOC COCANHCHHUEC NTPCACTABJISCT co0oii:
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Wi ero (hapMaleBTHYECKU MpHeMIIeMast COJb.

[365] Bapuant 200.

pear3anuu CoenuHenne 110

OTJIHHAKOIICECI TEM, UTO YKa3aHHOC COCIUHCHHEC BLI6paHO us:

HN—N HN

-~ L
RZ \N&R\R1 R2 \N/Q\R1
R RX R RX
I-r I-s
R RX\N N
L5 y
/L -~ L\ \
R2 \N / N \ R1 R2 N/S)\R'I
R H R gx
I-u I-v

WM ero ¢papManeBTHYECKH TPUeMJIEMasi COJIb.

[366] Bapuant

peammzaunu 201,

Coenuuenue 110

OTIIMYAOIICCCA TEM, YTO YKA3aHHOC COCIUHCHUEC BLI6paHO us:

(0] 0]
R’ R
RULNQ RZ’\)J\NQ
H (R)n H (

RX)n Rz/
I-a-i I-b-i
— N
, L\N \ I\]’N 2/L\N/<N\ R1
R H (R, H H
I-d-i I-e-i
N N—N
L. i
N » R2 N’JLN)L\R1
S H N
I-g-i I-h-i
. N—N ) S—N
R2” \N’JZS)L‘R1 R2” \N’JSN)L\R1
H H
T-j-i T-k-i

BapHaHTy peau3aIiu

—N
\

AL
NN
R

RX
I-t

BapHaHTy peaju3aluu

96

96
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Wi ero (hapMaleBTHYECKU pHeMIIeMast COJb.

[367] Bapuant peammusanuu 202. Coenunenne mo mo00OMy U3 BAPHAHTOB peaiusanuu 1, 3,
4, 8, 12-89, 90a, 91, 96, 98, 99, 101, 104, 108-197, 199 u 201, oTnuyaroieecs TEM, YTO KOJbIO A
HN-N, ;
e
IpenCTaBIsieT coboi R*
[368] Bapuant peammzamum 203, CoenuHenne 1o BapuaHty peanmmsanuun 202,

OTJIHHAIOILIECECA TEM, UTO YKa3aHHOC COCANHCHHEC NTPCACTABJIISACT co0OIi:

DD O HN-N
-N A\
DD O HN \ 1 , ~ R
~ R R N D
R? N H
N DD o D
DD

I-p-i I-p-ii
WM ero GpapManeBTHYECKH PUeMJIeMasi COJIb.
[369] Bapuant peamuzamunm 204, Coenunenune 1o BapuaHty peanmmuzaiuu 202

>

OTJIMYAIOILICCCA TEM, UTO YKA3aHHOC COCANHCHHUEC NTPECACTABIISICT co0Ooii:

-N
’\)(i HN\\ R' o HN"N\ 1
R? N Rz\)J\NYR
R H
I-q I-q-i
Wi ero GpapMareBTHUYECKH TPUeMJIEMast COJTb.
[370] Bapuant peammzamunm  205. CoenmmHenne 1o BapuaHty peammsanuun 202,

OTJIHHAIOLIECECSA TEM, UTO YKa3aHHOC COCANHCHHEC NTPCACTABJIIACT co0OoIi:
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Cl

9
Ny
o)
H
HN N,
. N
7\
=N
27
Wi ero GpapManeBTHUYECKH TPUeMJIeMast COJTb.
[371] Bapuant peammszamunm 206, CoenmmHenne 1o BapuaHty peammsanuun 202,

OTJIHHAKOILICECA TEM, UTO YKa3aHHOC COCANMHCHHEC NTPCACTABJISACT co0OIi:

150

Wi ero (papMaleBTHYECKU MpHeMIIeMast COJb.
[372] Bapuant peamuzamun 207, CoenmmHenume 1o BapuaHTy peamm3anuun 202,

OTJIHYAKOLICECSA TEM, UTO YKa3aHHOC COCANHCHHEC ITPCACTABJIACT coDoii:

F
Cl /|
N~
o)
H
HN N,
| N
7\
=N
151
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WM ero ¢papManeBTHYECKH PUeMJIeMast COJIb.
[373] Bapuant peanuzamunm 208, CoenuHeHune IO BapHaHTy peaTH3aluu

OTIIMYAIOIICCCA TEM, UTO YKA3aHHOC COCANHCHHUEC NTPEACTABIISICT co0Ooii:

a—< |
S
0o
H
HN N,
N
7\
— IN
N
152
WM ero ¢papManeBTHYECKH TPUeMJIEMast COJIb.
[374] Bapuant peammzamum  209. CoenwHeHne 1O BapHaHTy peaTH3aluu

OTJIHHAIOLICCCA TEM, UTO YKa3aHHOC COCANHCHHUEC NTPCACTABJIACT co0oii:

9
Nx
o)
H
HN N,
| N
7\
=N
153
Wi ero GpapManeBTHUYECKH TPUeMJIEMast COJIb.
[375] Bapuant peammzamun 210, CoenwHeHMe 1O BapHaHTy peaTH3aluu

OTJIMYHAIOIICECSA TEM, UTO YKa3aHHOC COCANHCHHEC NTPCACTABJIACT co0oIi:
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N
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WM ero GpapManeBTHYECKH TPUeMJIEMast COJTb.
[376] Bapuant peammzamunm  211. Coemmnenne mo Bapuanty peanmmsanuun 202,

OTJIHHAOILICECA TEM, UTO YKa3aHHOC COCANMHCHHEC NTPCACTABJISACT co0OoIi:

Cl

o
H
NN,
LN
7\
—— IN
N
155
W ero (hapMaleBTUYECKU pHeMIIeMast COJb.
[377] Bapuant peammzanun 212, ®dapmaneBTHueckas KOMIIO3HIHS, COAEp>KaIas

COeMHEHne MO JIOOOMY W3 BapuHaHTOB peajm3aunu 96-211 u dapmaneBTHUECKH MPHEMIIEMbII
HOCHTEJTb.

[378] Bapuant peanu3zaruu 213. Crioco0, BKIIOYAIOLIUN CTaIHIO!

BBEJICHHSI COEMHEHUS 10 JIIOOOMY 13 BApHaHTOB peajn3aunn 96-211 cyObekTy, KOTOpBIi (1) HMeeT
NaTOJIOTMYECKOe COCTOSIHUE, XapaKTEepU3YIOLIeecss aKCOHAIbHON nereHepauued, win (i1) UMeer
PHICK Pa3BUTHS MATOJIOTHUECKOTO COCTOSHU S, XapaKTePU3YIOIIEerocss aKkCOHAILHOM IeTeHepaineH.
[379] Bapuant peamuzammu 214. Crnocob jnedeHus] WM NPenyNpexIeHus aKCOHAIbHOM
JereHepalii, BKITIOYAIOLIHI BBEAEHHE CYOBEKTY, HYKAAIOLIEMYCSl B 3TOM, COEAMHEHUS 1O JIIOOOMY

W3 BapUaHTOB peaym3annu 96-211.
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[380] Bapuant peammuszamuu 215. Cnocob nmo BapuanTy peajm3anuud 94 wimM Mo BapUaHTy
peammzauun 214, ommMyaroluicss TeM, UYTO AaKCOHajJbHAas JereHepauus CBsi3aHa C
HeWpoIereHepaTHBHBIM 3a00JIEBAHUEM HJIH PACCTPONCTBOM.

[381] Bapuant peanuzanuu 216. Crnoco0 mo Bapuanty peanmu3auud 215, oTHyarOmuiics
TeM, YTO HelponereHepaTuBHOe 3a00JieBaHME WM PACCTPOMCTBO BBIOPAHO U3 OCTPOrO MK
XPOHMYECKOro 3a0oyieBaHUsl HJIM paccTpoiictBa mepudeprueckoit HepBHoOW cuctembl (I[THC),
OCTPOrO WJIH XPOHHUYECKOro 3a00JieBaHUS MM PACCTPOMCTBA LEHTPAJbHOH HEPBHOW CHCTEMBI
(IHC) unu 3aboneBanusi, CBI3aHHOTO C HEHpOAereHepane.

[382] Bapuant peanusamuu 217. Cniocob mo BapuaHTy peanuzauuu 215 wim mo Bapuanty
peanuzanuu 216, OTIIMYAIOIIUNACS TEM, YTO HEHpOIAereHepaTHBHOE 3a00IEBaHIE HITH PACCTPOH CTBO
BeIOpaHo w3 amuoTrpoduyeckoro OokoBoro ckiepo3a (ALS), paccesHHoro ckieposa (MS),
nrabeTHYeCcKOil HeBpOMaTHH 1 nepudeprueckoil HEBPONATHH, BI3BAHHON XUMHUOTEPANUEH.

[383] Bapuant peamuzaunu 218. Crocob mo BapuaHTy peanu3auuu 217, OTIHYAIOLIHIACS
TEM, 4YTO HeWpoJereHepaTuBHOE 3a0oJieBaHHE WJIM PACCTPOWCTBO MPEACTABJSIET COOOM
amuoTtpouueckuii 60koBoit ckiepos (ALS).

[384] Bapuant peammzaunu 219. Crnoco6 mo BapuaHTy peanu3auuu 217, OTIHYAIOLIHIACS
TEM, YTO HeHpoaereHepaTHBHOE 3a00JIeBaHKE UM PACCTPOMCTBO MPEACTaBIIsIET COOON pPacCEesTHHBIN
ckiepo3 (MS).

[385] Bapuant peammzaunu 220. Croco0 mo BapuaHTy peanu3auuu 217, OTIHYAIOLIHIACS
TEM, UYTO HelpoaereHepaTHBHOE 3a00OJNeBaHHE MJIM PACCTPOICTBO MpEACTaBisIeT COOOM
mMabeTHYEeCKY 0 HEBPOIATHIO.

[386] Bapuant peammzauuu 221. Crioco6 mo BapuaHTy peanuszauuu 217, OTIHYAIOLIHIACS
TEM, 4YTO HeWpoJereHepaTuBHOE 3a0oJieBaHHE WJH PACCTPOWCTBO MPEACTABJSIET COOOM
nepudepruecKkyro HEBPOMATUIO, BEI3BAHHYIO XUMHOTEPAITHEH.

[387] Bapuant peammzamun 222, Cnoco6 wunrubupoBanuss SARMI, Brirouaromii
NpUBeNEHHE B KOHTAKT OMOJIOTHYECKOro o0pasua C COeOMHEHHEeM IO JIIOOOMY W3 BapUAHTOB

peanmuzanuu 96-211.

Komnozuuuu

[388] B HekoTOpbIX BapuaHTax peanu3aiuu coemuHenue ¢Gopmyisiel I wan dopmynsr I’
MOKET OBITh MPEACTABJICHO B KOMIIO3UIMHU, HApUMeEp, B KOMOMHAUWHU (HampuMmep, B CMECH) C

OJHUM HUJIN bosee APYruMHu KOMIIOHEHTaAMU.
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[389] B HexOTOpPBIX BapHaHTaxX pean3aii JaHHOTO ONMUCAHUS MPEIJIOKEHBI KOMITO3UITUH,
KOTOpBI€ COAEpKAT W/MJU AOCTABISIOT coenuHeHue ¢opmyisl | nma dopmynsr I, umm ero
AKTHBHBII MeTabOJIUT, HATIPUMED, TIPU IPUBEIESHUHN B KOHTAKT WJIM MPH BBEAEHUH HHBIM CIIOCOOOM
B CHUCTEMYy WIH Cpely, HampuMmep, yKa3aHHas CHUCTeMa WJIM Cpela MOXKeT BKJIIOYaThb aKTUBHOCTH
NAD-a3zs1 SARMI1; B HEKOTOPBIX BapUAHTAX peaM3allii BBEIECHHE TAKOW KOMIO3UIUU B CHCTEMY
WM cpeny obecreunBaer HHruOMpoBanue akTHBHOCTH SARMI, kak OMucaHO B JaHHOM JOKYMEHTE.
[390] B HexkoTOphIX BapmaHTax peaju3auuyl NPEAJIOKEHHAs KOMIIO3WLMS, ONMHCAHHAS B
JaHHOM JOKYMEHTE, MOYKET MPEACTaBJIsATh COOOW (hapMaleBTUUECKYIO KOMIIO3ULUIO B TOM
OTHOLIEHHH, YTO OHA COAEPKUT AaKTHBHBIH areHT W OAHO WM Oojee (apMaleBTHUECKH
NPHEMJIEMBIX BCIIOMOTATEIBHBIX BEIIEeCTB, B HEKOTOPBIX TAaKUNX BApHUAHTAX peATH3ALNU
npemiokeHHass (papMaleBTHYECKass KOMIIO3HMLHUS CONEPKUT W/MIH [JOCTaBJISIET COEIUHEHHE
dbopmysel | wmu popmyssl I, win ero akTUBHBIH METaOOJUT B COOTBETCTBYIOILIYIO CHCTEMY HIIH
cpeny (Hampumep, CyOBEKTY, HYy KIAIOLIEMYCsl B 3TOM ), KaK ONMUCAHO B JAHHOM JIOKYMEHTE.

[391] B HekoTOpHIX BapHaHTaX peajH3aluy OOHO WM Ooyee coenuHeHui Gopmyisl I umm
dbopmydisl I’ mpemioskeHbl /MU HCIIONIB30BaHEbI B (hopMe (hapMaleBTHIECKH MPHEMIIEMOMN COJIH.
[392] Cpenu mpodero, B NaHHOM OIKMCAHUH TPEIUIOKEHBl KOMITO3WLIHH, COAep KaIlue
coequaenue (opmynsl I wan dopmyner I, wnm ero ¢apmaneBTHYECKH TPUEMIIEMYIO COJb HJIA
NPOU3BOAHOE M (hapMaleBTUYECKH NpPHEMJIEMbIil HOCHUTENb, aablOBAaHT Win cpeny. KommdectBo
COEQIMHEHUs] B MPEIUIOKEHHBIX KOMITIO3ULUSX SIBJISIETCS TAKHM, YTO OHO SIBJIIETCS 3(P(PEeKTHBHBIM
IUIs ©3MEPUMOro MHTHOMPOBAHMS AKCOHAJBHON [ereHepanuud B OHOJOrMYECKOM OOpasie WU Y
nanueHTa. B HEKOTOpBIX BapHaHTax peajn3alud IPeNIOKeHHOE COEAMHEHHE WM KOMITO3HLIMS
COCTaBJIEHBI Ui BBEICHHS TNALMEHTy, HYKIAKoLeMycs B Takod komMmno3unuu. CoenuHeHus u
KOMIIO3MLUK COTJIACHO CIOCO0aM MaHHOTO OMHMCAHUS MOTYT OBITh BBEIEHBI C MPUMEHEHHEM
JIFO00r0 KOJIMYECTBA M JIFOOOro crocoba BeBeneHus, 3((HEKTHBHOrO IS JICUEHUST WA OCIa0JIeHus
TSKECTH KAKOro-mubo 3aboJieBaHMs] WM PACCTPOMCTBA, OMMCAHHOTO B JAHHOM JIOKYMEHTE.
IIpenoxxeHHbIE COEMMHEHUS MPEAMOUYTUTELHO COCTABIEHBI B €IMHUYHYIO JIEKAPCTBEHHYIO (hopmy
IUTsl TIPOCTOTHI BBEAECHHUS M eAMHOOOpa3us 103. BeipakeHne «eauHUYHAS JieKapcTBeHHas (opMay B
JaHHOM KOHTEKCT€ OTHOCUTCS K (PU3MUYEeCKH OTAEIbHOW eOUHHLE AareHTa, COOTBETCTBYIOLIEH
NalMeHTy, NoanexaneMy jedennro. OmHAKO CleayeT MOHMMAThb, YTO OOMias CyTOYHAas 1032
NPeIIOKEHHBIX COEIMHEHUI W KOMIIO3UINI OyneT ompeesieHa JeualldM BpPauoM HAa OCHOBAHHH
obocHOBaHHOTO BpauyeOHOro peuienus. KoHkpeTHb 3(¢eKTHBHBIA YpPOBEHb IO3bI IJIsT JIIOOOrO

KOHKPETHOTO MALMEeHTa WJIH OPraHu3Ma BapbHPYeTCs OT CyOBbeKTa K CyOBEeKTy B 3aBUCHMOCTH OT
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pa3nuuHbIX (PAaKTOPOB, BKIJIOUYAS PACCTPONCTBO, MOJIEKAIIEE JICUSHHIO, U TSUKECTh PAaCCTPOICTBA;
AKTUBHOCTb KOHKPETHOT'O HCIIOJIb3YEMOI'0 COSIMHEHHUS; KOHKPETHYIO HCIOJIb3YyEMYIO0 KOMIO3ULIUIO
U Croco0 ee BBeIEHHUs; OMOJIOTHYECKUI BIJI, BO3PACT, MACcCy TeJia, IMOJI U PALMOH MalreHTa; oduiee
COCTOsIHME CyOBeKTa, BpeMsi BBENEHHS, CKOPOCTb OSKCKPELUUH KOHKPETHOrO HCIOIb3yeMOro
COENIMHEHUs;, MPOAOLKUTEIBbHOCTh JIEUSHMS, JIeKapCTBEHHbIE IIpenaparbl, MCIOJIb3yeMble B
KOMOWHAILUH WK OJHOBPEMEHHO C KOHKPETHBIM HCIOJIb3YEMBIM COSIMHEHHEM, H T.11.

[393] IIpemioxkeHHbIle KOMITO3WIIMM MOKHO BBOJIUTH NEPOPAIBHO, MapeHTePabHO,
MOCPEACTBOM HMHTAJISLUN WM HA3aJIbHOTO CIpesi, MeCTHO (HampuMmep, B (hopMe MOPOLIKOB, Ma3ei
WIA  Kamenib), pPEeKTalbHO, TPaHCOYKKAJbHON, BHYTPUBArHHAIBHO, HHTPANEPHTOHEAIBHO,
WHTPALMCTEPHAIILHO HJIA Yepe3 HMIUJIAHTUPOBAHHBIN pe3epByap, B 3aBHCHMOCTH OT TSKECTH
MATOJOTHYECKOTr0 COCTOSIHHS, HMOAJIeKAINEro JieueHUuo. lIpeamourutensHo, KOMIO3HUIUN BBOIST
MepopalibHO, HHTPANECPHUTOHEAIBHO WJIM BHYTPHBEHHO. B HEKOTOpPBIX BapuaHTax peaju3auuu
MpeJIOKEHHbIE COCIMHEHHUs] BBOIAT MEPOPATBHO WM MApPEeHTEPaIbHO B pa3Mepax A03 OT OKOJIO
0,01 mr/kr mo oxoso 50 MI/KT W Macchl CyObEKTa B CYTKH, OIWJI MJIK Oojiee pa3 B CYTKH, ISt
noJjiyueHusi TpedyemMoro TepaneBTH4eckoro 3ddexra.

[394] TepMuH «mapeHTepaJibHBIN» B JAaHHOM KOHTEKCTE BKJIIOYAET IOAKOXKHBIN,
BHYTPUBEHHBIN, BHY TPUMBILIEUYHBINA, BHY TPUCY CTaBHBIN, MHTPACUHOBUAJIBHBIN, HHTPACTEPHAIIBLHBIM,
UHTPATEKAIbHbIH, BHYTPUIIEYEHOYHBIH, BHYTPHOYArOBBII W BHYTPUYEPETHOW CIOCOO BBEINECHUS
uHBbeKUNNA uiu uHOy3uin. CTepuibHbIe HHBEKINOHHBIE (DOPMBI MPEIIOKEHHBIX KOMITO3UIIUI MOTYT
IPeACTaBNIATE COOO BOAHBIE WJIM MAC/ISIHbIE CyCHEH3HH. Takue CyCHeH3HH MOryT OBITh
COCTABJIEHbl B COOTBETCTBUH C TEXHOJIOTHUSMH, W3BECTHBIMH B JaHHOH OOJNACTH TEXHHKH, C
HCITOJIb30BAaHMEM MOIXOISIINAX TUCTEPrUPYIOIINX WA CMaYUBAIOIMINX Ar€HTOB U CYCITeHIUPYIOLIUX
arenToB. CTepuIIbHBIN Mpenapar s HHBEKIUH MOXKET Takke OBITh CTEPUIIBHBIM PACTBOPOM HIIH
CyCneH3ueill sl WHBEKIHH B HETOKCHYHOM MapeHTepaibHO MPHUEMJIEMOM pa30aBUTENe WIH
pacTBOopuTENe, Hampumep, B BHAe pactBopa B 1,3-Oyranmuone. Cpemu mnpuemiieMbIX Cpen H
pacTBOpHUTENEH, KOTOpPbIE MOKHO HCIIOIB30BaTh, — BOZA, PacTBOp PuHrepa M H30TOHUYECKHM
pactBop xJyopuaa Hatpus. Kpome TOro, B kauecTBe pacTBOPHUTENS WM CyCIEHAUPYIOIIEH Cpelbl
OOBIYHO HCMOJB3YIOT CTEPUIIbHBIE HEJTETYUHe Macia.

[395] Jlnst 9TOM Lend MOMKHO HCIOJb30BaTh JOObIE OE3BKYCHBIE HEJIETYUYHE MAacia,
BKJIFOUAsT CHHTETUYECKHE MOHO- WM IurIuiepunbl. JKupHbIE KHUCIOTBHI, TaKHe Kak OJIEMHOBas
KHCJIOTA U €€ TNIMLEPUAHbIE TPOU3BOAHbIE, IPUTOAHBI AJIs MOJYyUYEeHUs IPenapaToB Ijisl HHBEKIUH,

KaK U TMPUPOAHBbIE (hapMaLEeBTUYECKH MPHEMJIEMble MAacia, TaKHe KaK OJIMBKOBOE MAciO HWJIH
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KaCTOPOBOE MAacCjo, OCOOEHHO B HUX MOJHOKCHATHJIMPOBAHHBIX BapuaHTaxX. Takue MacisHbIe
PacTBOPBI HJIM CYCIIEH3MH MOTYT TakyKe COIEp’KaTh IIMHHOLETIOYEYHbIE CIIHPTOBbIE pa30aBUTENH
WIH JUCIIePraTopbl, TakWe KakKk KapOOKCHMETHIILEIUIIONO3a, WM MONOOHBIE OHCIEPrHpPYIOLIHe
areHTbl, OOBIYHO  HCHOJb3yeMble MPH  COCTaBJIeHHH  (PapMALEBTUYECKH  MPUEMIIEMBIX
JIeKapCTBEHHBIX (HOPM, BKIIIOUAS IMYJIbCHH U CycreH3uu. [[is cocTaBieHus JeKapcTBEHHBIX (HOopM
TaK)K€ MOJKHO HCIIOJIB30BATh APYTHE IIHPOKO NMPUMEHSEMbIE MOBEPXHOCTHO-aKTUBHBIE BEIECTBA,
TaKWE KaK TBHHBI, CMAHbl U JAPYrHE AMYJbTHPYIOLIHE areHThbl WM NOOABKU U YJIyUILIEHHUS
OMOAOCTYITHOCTH, KOTOPbIE OOBIUHO HCIOJIB3YIOT B MPOM3BOACTBE (hapMal€BTHUECKU MPUEMIIEMbIX
TBEPIBIX, KUAKHX WK APYTUX JIEKAPCTBEHHBIX (OPM.

[396] Komrmosunuu a1t HHBEKIUE MOKHO CTEPUIIN30BATh, HAITPUMED, GHIIbTpaIliel yepe3
GuIbTp, yaepIKUBAIOLIMKA OaKkTEpUH, WM MOCPEACTBOM BBEAEHHS CTEPIJIM3YIOLIMX areHTOB B
(dbopMe CTepUJIBHBIX TBEPABIX KOMIIO3WLUH, KOTOPbIE MOXKHO PACTBOPSITH WJIH JUCIEPrHpPOBATH B
CTEPHUJILHOM BOAE WK APYTOi CTEPHIILHON cpene Uil MHBEKIUH Mepes IPUMEHECHUEM.

[397] Jlnst mpouieHust TeHCTBUS MPEUIOKEHHOTO COEMMHEHUS 3aYacTyiO I€JIecOo00pasHo
3aMeUTUTh aOCOPOLIMIO 3TOr0 COEOMHEHHUs W3 MOAKOKHOW WJIM BHYTPHUMBIIIEYHONH MHBEKLUU. ITO
MOKET OBITH AOCTHTHYTO MOCPEACTBOM NMPHMEHEHHS KHAKOW CYCIEH3HH KPUCTAJUTMUECKOTO WJIH
amop(dHOro mMarepuana co cinadoil pacTBOPUMOCTHIO B Boe. B TakoMm ciiydae CKOpOCTh abcopOIuu
COEMHEHUS 3aBUCUT OT CKOPOCTHU €r0 pacTBOPEHHUs, KOTOPasi, B CBOIO OUepellb, MOXKET 3aBUCETh OT
pasMepa KpPHUCTA/UIOB M KPUCTAJUTHYECKOH (POPMBL. AJIbTEPHATHBHO, 3aMeUIEHHYIO abcopOuuio
COEMHEHHs, BBEJIEHHOIO MapeHTepaibHO, 00ECIeYnBalOT PACTBOPEHHEM HJIM CyCIEHANPOBAHHEM
YKa3aHHOTO COEQUHEHHs] B MAacsiHOM Hocutene. POpMbl Aeno Ui HMHBEKUHH IOJy4aroT
(dbopMUpOBaHHEM MHUKPOUHKAICYJIHPOBAHHBIX MATPHULl COEAUHEHUs B OHOpa3jIaraeMbiX MOJHMEpaXx,
TAKWAX KaK MOJIMJIAKTUA-IOJIUTIHKOU. B 3aBHCHMOCTH OT OTHOILIEHUS COENUHEHUs K MOJIMMEPY, a
TaKKe OT MPUPOABI KOHKPETHOT'O HCIIOJIB3YEMOro IOJIUMEpPA, MOXKHO pEryJHpOBaTb CKOPOCTh
BBICBOOOYKIEHUs coemrHenHust. [IpuMepsl Apyrux OuopassiaraeMbiX MOJMMEPOB BKITFOUAIOT CIIOKHBIE
nonu(oproaduper) U monu(aHruapuab). KoMmosuuuu neno isi MHBEKUUH TaKkKe MOJIyYaroT
BKJIFOYEHHEM COEOUHEHHUS B JIMITOCOMBI MJIM MHUKPO3MYJIbCHH, KOTOPbIE COBMECTHMBI C TKAHSIMH
OpraHusMa.

[398] @DapmalneBTHUYEeCKH NpHEMJIEMble KOMIIO3ULNH, ONUCAHHBIE B AHHOM JOKYMEHTE,
MOKHO BBOJHUTH NEPOPATBbHO B JIFOOOH JieKkapcTBeHHOW (opme, mpueMyIeMOil Ui MepopaibHOrO
BBEJICHHsI, BKJIIOUAsi, HO HE OTPAHUYHUBASICh MMH, KAarcCyJibl, TaOJETKH, BOIHBbIE CYCIIEH3HH WJIH

pPacTBOPHI. B Takmx TBEPABIX JICKAPCTBCHHBIX (I)opMaX AKTUBHOC COCNUMHECHHEC MOXKET OBITH CMELIAHO
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C IO MEHBLIEH Mepe OJHUM HHEPTHBIM pa30aBUTENEM, TAKMM KaK caxaposa, JIAKTO3a WJIH KpaxXMall
Takue nexkapcTBeHHbIE (OPMBI MOTYT TaK)Ke COAEPIKATb, U ITO SIBJISIETCS OOBIYHON MPAKTHUKOM,
NOMOJIHUTENIbHBIE BEIIeCTBA, OTVIMYHBIE OT WHEPTHBIX pa3OaBuUTENel, HANpHMep, CMa3bIBAIOIINE
BeiiecTtBa ¥ Apyrue Tabnerupyroume  A00aBKM, TakMe Kak  CTeaparT  MarHus |
MHUKPOKPHCTAJUTNYECKasT 1euTioa03a. [Ipn HeoOXOAMMOCTH MepopajbHOrO MPUMEHEHUs BOIHBIX
CYCIEH3Ull, AKTHBHBI WHIPEIUEHT OOBEAUHSIOT C OMYJBTHPYIOUMMH W CYyCIIEHIH PYOIIHMU
arentamu. [Ipu HEOOXOMUMOCTH TaK:Ke MOKHO TOOABJISTh HEKOTOPHIE MOACIACTUTENHN, BKYCOBBIE
NO0AaBKH HJIH OKPAIIMBAIOIINE areHTHI.

[399] Teepabie iekapcTBEHHBIE (DOPMBI ISl IEPOPATBHOTO BBEIEHHS BKIIFOUAIOT KAICYJIbI,
TaOJETKH, MUJIIONK, TMOPOLIKKA U TPaHyJbl. B Takux TBepAbIX JiEKapCTBEHHBIX (hopMax aKTHBHOE
COEMHEHNEe CMELIaHO C MO MEHbIIEH Mepe OJHHUM HHEPTHBIM (hapMalleBTHUECKH MPHEMJIEMBIM
BCIIOMOTaTEIbHBIM BEIECTBOM WJIH HOCHTENIEM, TAKHM KaK HUTPAT HATpus ik (ocdar aukaabLus,
W/WJIH a) HAMOJIHUTENISIMU WJIH CYXHMH pa30aBUTESIMH, TAKIMH KaK KpaxMalibl, JIAKTO3a, caxapo3a,
[JIIOKO3a, MAaHHUT M KPeMHHUEBasi KUCJIOTa, b) CBI3YIOIIMMHU BEIECTBAMH, TAKUMH KaK, HAIPUMeEp,
KapOOKCUMETIILEIUTION03a, AJNBIMHATHL, JKeJATHH, MOJMBHHUJINHPPOIUINHOH, caxapo3a H
rymmuapabuK, ¢) yBIGKHUTENSIMHU, TAKUMH KaK TJHLEPUH, d) pa3pbIXJIUTENsIMHU, TAKUMH KakK arap-
arap, KapOOHAT KajblHsi, KapTO(ENbHBIA WM TANMHOKOBBIH KpaxMaj, ajJbrHHOBAas KHCIIOTA,
HEKOTOPbIE CUJTMKATHI M KapOOHAT HATPHS, €) HHTHOMTOPaMU PACTBOPEHUs], TAKUMH Kak napadus, f)
yckoputensMud  abcopOuuH, TakKMMH KAk YETBEPTUYHbIE AMMOHHEBBIE COEOUHEHHS, g)
CMauMBAIOIIMMH areHTaMH, TAKHMH KakK, HalpuMep, LEeTHUJIOBbIH CIUPT U MOHOCTEAPAT INIMLEePHHA,
h) abcopOeHTamu, TaKUMH Kak KaoJWH W OEHTOHMTOBAs TJIMHA, H/MJIK 1) CMa3bIBAIOLIMMH
BELIECTBAMH, TAKUMH KaK TaJIbK, CTEAPAT KaJbIIHsl, CT€APAT MArHHUSI, TBEPIbIE MOJHI TUIECHTJIMKOJIH,
naypuicyiabGaT HATPHsS, U UX CMECSIMH. B ciydae Kamcys, TaOJeTOK W MIIIOJb JIeKapCTBEHHAS
dbopma MOXKeT TakKe comep:kate OydepHbie areHThl. AKTHBHbIE COEIUHEHHUS TaK)KE MOTYT OBITh B
MHUKPOUHKAICYJUPOBAaHHON (opMe C OAHUM M OOJiee W3 BBHILIEYMOMSHYTHIX BCIOMOTaTENbHbIX
BELIIECTB.

[400] TBepaple KOMMO3ULUK MOAOOHOrO THMA MOrYT OBITh HCIOJNB30BAaHBI TAKXKE B
KaueCTBe HATOJHHUTEIEH B MSTKHX M TBEPAbIX KEJIATHHOBBIX KAICyJiaX, B KOTOPBIX HCIOJb3YIOT
TaKWE BCIOMOTATENbHBIE BELIECTBA KaK JIAKTO3a WM MOJIOYHBIM  caxap, a TaKKe
BBICOKOMOJIEKYJISIPHBIE MOJHMATHJIEHIJIMKOIA W T.M. TBepabie jekapcTBeHHbie (HOpMBI TabJIETOK,
Apake, KarcyJ, MIIOIb U FPAHYJI MOTYT OBITh MOJYUYEHBI C MOKPBITUAMHU H OOOJIOUKAMH, TAKHMHU

KaK JHTEPOCOJIOOMIbHBIE MOKPBITUS (T.e. Oy(epHble areHThl) W Ipyrue MOKPBITHS, XOPOLIO
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U3BECTHBIE B O0JIACTH COCTaBJieHUs (papMaleBTHUYECKUX KOMIO3uuuid. OHU MOTYT HEOOsI3aTENbHO
colepykaTh KOHTPACTHBIE areHThl W MOryT TakKkKe HMEeTh TaKOH COCTaB, YTO AaKTHBHBIM
UHrpeaueHT(bl) BBICBOOOXKIAETCS TOJNBKO WM IPEUMYIIECTBEHHO B ONpPENEIEHHOW YacCTH
KUIIEYHOTO TPAKTa, HeOOA3aTeNIbHO 3aMeIeHHbIM 00pa3oM. TIpiumepsl KOMITO3ULIMI AJIs 3aJTHBKH,
KOTOPBIE MOT'YT OBITh HCIIOJIb30BAHBI, BKJIFOUAIOT OJMMEPHbIE BEIIECTBA U BOCKH.

[401] XKunkue nekapcTBeHHblE (HOPMBI IJis MEPOPATLHOTO BBEIEHHS BKIIIOYAIOT, HO HE
OrpaHHUYMBASICh MMM, (PapMALEBTUUECKH IPUEMJIEMbIE 3MYJIbCHU, MHKPOIMYJIbCHH, PAaCTBOPBI,
CYCIIE€H3UH, CUPOIIBI U ANUKCUPBL. [IOMUMO aKTHBHBIX COEIUHEHHH, )KUIKHE JIEKApCTBEHHBIE (DOPMBI
MOTYT COJEpKaTh HHEPTHBIE pa30aBUTENU, OOBIYHO HCIOJB3yEMble B AAHHOW OOJIACTH TEXHUKH,
TaKWe Kak, HampuMep, BOAA WJIM JPyTHe PACTBOPUTENH, COMIOOUIM3UPYIOIINE AareHThl W
SMYJIbIaTOPbI, TAKHE KAaK JTHJIOBBIA CIUPT, M3OMPOMMJIOBBIA CIUPT, STUIKAPOOHAT, ITHJIALIETAT,
OEH3HUJIOBBIN CIIUPT, OEH3UIOEH30aT, MPOMHIEHTIIMKONb, 1,3-0yTHIIEHTIMKOJIb, TUMETHI(OPMAMU]T,
Macra (B 4aCTHOCTH, XJIOKOBOE MAaCJjI0, apaXxuCOBOE MAC/IO, KYKYPY3HOE MacJio, Macjo 3apObILIEH,
OJIMBKOBOE MAcCJIO, KACTOPOBOE U KYH)KYTHO€ MACJIO), IIHLEepHH, TeTparuapodypdypuioBsiii cnuprt,
NOJTUATUJICHTJIMKOM U CJIOXKHBIE 3(UPBI JKUPHBIX KUCIOT U copbuTa, a Takke ux cmecu. [loMmumo
WHEPTHBIX pa3baBUTeNel, KOMIO3UIHMH AJIi MEPOPATHLHOTO BBEACHHS MOTYT TaKXKe COIAEpIKaTh
aobIOBAHTHI, TaKHe KaK CMA4MBAIOLINE AareHTbl, AMYJbraTOpPhl MU CYCHEHOUPYIOIIUE AareHThl,
MOZICJIACTHTENN, BKYCOBBIE U apOMATU3H PYIOLIUE areHThI.

[402] AnbTepHaTHBHO, (apMaleBTHYECKH MpPHEMJIEMble KOMITO3ULIMH, ONUCAHHBIE B
JAHHOM JOKYMEHTE, MOKHO BBOJUTH B (JOpPMeE CYIIIO3UTOPHEB ISl PEKTAILHOTO UM BATMHAIBHOT'O
BBezieHusi. OHM MOTyT OBITH IMOJIyYeHbI CMEIIMBAHHEM COEAMHEHHH MO JAHHOMY OIHCAHHIO C
MOAXOMSIIIUMHU HEPa3aPaKAIOMUMUA BCIIOMOTAaTEIbHBIMEI BELIECTBAMH HJIM HOCHTESIMH, KOTOPBIE
SIBJITFOTCSL TBEPABIMH TIPH KOMHATHOW TeMIepaType, HO JKUAKAMH TpU TEeMIEpaTtype Tena
(HampuMep, TpPU PEKTAJIbHOW HWJIM BarMHAJbHOW TeMIEpaType) H, CJIEeIOBATEIbHO, IJIABSITCS B
MOJIOCTH MPSIMOM KHINKH HJIA BJIArajidiia, BbICBOOOXKIasi aKTUBHOE coequHeHne. Takne MaTepraibl
BKJIIOYAIOT MAacjO Kakao, BOCK [UIS CYyNIO3UTOpHUEB (HAmpuMep, MYEUHBIH BOCK) W
MOJIAA TUJICHTITNK OJTH.

[403] dapManeBTHYECKN TPHEMIIEMbIE KOMITO3WIIUW, ONMHUCAHHBEIC B JIAHHOM JOKYMEHTE,
TaK)K€ MO)KHO BBOJIUTH MECTHO, OCOOEHHO €CITH LeNib JICUEHHsS BKJIIOYaeT OOJacTH HJIM OpTaHbI,
JIETKO OCTYTHBIE TPU MECTHOM HAaHECEHUH, BKJIIOUasi 3a00J€BaHMs TJ1a3, KOXKH WJIM HUKHEH 4acTH

KHIICYHOr0 TpakTa. MectHOE NPUMECHCHHUEC I HIKHENM YacTH KHIIEYHOT'O TpaKTa MOKHO
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OCYIECTBJIATH C MOMOIIBIO JIEKAPCTBEHHON (DOPMBI PEKTAIBHBIX CYNITO3UTOPHEB (CM. BBILIE) HIIU C
MOMOIIBIO MOAXOISIIEH JIeKapCTBEHHON (hOPMBI KJIU3MBI.

[404] JlekapctBeHHble (OPMBI  JUII MECTHOTO HWJIM TPAHCAEPMAIBHOI'O BBEACHUS
NPEJIOKEHHOTO COEAWHEHHUs BKJIIOYAIOT Masd, MAcThl, KPEeMbl, JIOCBOHBI, T€JH, ITOPOLIKH,
PacTBOPBI, COPer, CPEACTBA JUISl MHTAJSILUN MM IUIACTHIPH. AKTHBHBIN KOMIIOHEHT CMEIINBAIOT B
CTEPHJIbHBIX YCJIOBHSX C (hapMaleBTHUYECKA MPHEMJIEMBIM HOCUTEIEM U JIFOOBIME HEOOXOIUMBIMU
KOHCepBaHTaMH uJd OydepamMu, KOTOpbie MOTyT ObITh HeoOxomuMbl. OQTaIbMONIOrHYECKHE
JeKapcTBeHHbIe (DOPMBI, VINHBIE KAIUId W [JIa3HbIE KAaIUM TaKKe BXOIIT B OOBEM JAHHOTO
onmucanus. Kpome Ttoro, maHHoe omnmcaHue mNOApa3yMeBaeT NPHUMEHEHHWE TPaHCIESPMAIbHBIX
IUIACTBIPEH, KOTOpbIE HMEIOT OMOJHHUTENbHOE MPEHMYIIECTBO ODECleueHusl KOHTPOJIUPYEMOi
NOCTaBKU COEOUHEHHsT B OpraHu3M. Takue JieKapCTBeHHbie (OPMBI MOTYT OBITh MOJIYYEHBI
HNOCPEICTBOM PAaCTBOPEHHSI UM pPACHpenesieHus COSNUHEHHs B COOTBETCTBYIOLIEH cpene. Taxike
MOYKHO HCIIOJIB30BaTh YCHUIUTENH aOCOpOLMH ANl yBEJMYEHHs NTOTOKA COSNMHEHUS uepe3 KOXKY.
CkopocTs MOKHO KOHTPOJIHPOBATH JINOO MOCPENCTBOM oOecreueHnss MeMOpaHbl, peryJmpyroien
CKOPOCTB, JINOO MOCPEACTBOM U CIEPIHPOBAHMS COSTUHEHHSI B IOJIMMEPHON MAaTPHLIE UJIH TeJle.
[405] [IpennoxenHbie (papMaleBTHUECKH MpUEMJIEMble KOMITO3UIUH [Jii MECTHOTO
NpPUMEHEHHs] MOryT OBITh COCTaBJ€HBI B BHJAE NPUTOJHONW Ma3H, COAEprKalleld aKTHUBHBIN
KOMIIOHEHT, CyCIIeHIUPOBAHHBIN HJIM PACTBOPEHHBIH B ONHOM Wim Oonee HocuTensx. Hocurenn
IUIS. MECTHOT'O BBEIEHHUSI COCIUHEHMI IO AAHHOMY OIMCAHMIO BKJIIOYAIOT, HO HE OTrPaHUYUBAsICh
UMM, MHHEPAJIbHOE MAaCIO, JKAAKHH MEeTpoJjaTyM, OeJblii MeTposiaTyM, MIPOMUJIEHTIHKOb,
MOJINOKCUDTUJIEH, TTOJUOKCUIIPONUIICEHOBbIE COEIUHEHUs, OSMYJbIUPYIOIIMM BOCK U BOAY.
ANbTEPHATUBHO, TMpemLIOXKEHHbIE (apMaleBTUUECKH MPHEMIIEMbIE KOMIIO3ULIUH MOTYT OBITh
COCTaBJIEHHl B BHJAE MPUTOAHOTO JIOCHOHA WJIM KpeMa, COIep)Kallero akTHBHbIE KOMIIOHEHTHI,
CYCIEHJAUPOBAaHHBIE WM PACTBOPEHHBbIE B OAHOM WU Ooyiee (apMalleBTHUECKH ITPHEMIIEMbIX
Hocutensix. Ilomxonsimue HOCHTENH BKJIIOYAIOT, HE OTPAaHWUMBAsICh MMH, MUHEpPAJIbHOE MAacIo,
copOutaHMoHOCTeapar, mnoysmcopdar 60, BOCKM Ha OCHOBE CJIOXHBIX I[ETHJIOBBIX 3(HUPOB,
LE€TeaAPIJIOBBIN CIUPT, 2-OKTUIAOAEKAHO, OSH3MIOBBIN CIIUPT U BOAY.

[406] IIpennoxxennsie (dbapmaneBTHYECKH IpueMJIEMbIe KOMITO3ULIUH ISt
0(pTambMOJIOrHYEeCKOr0 MPUMEHEHHS] MOTYT OBITh COCTABJEHBI B BHIE MHKDPOHH3HPOBAHHBIX
CYCIEH3UH B HM30TOHHYECKOM CTEpPHJIIBHOM COJICBOM pAcTBOpE C OTperyJupoBaHHbiM pH wim,
NPEANOYTUTENBHO, B BHJAE pPACTBOPOB B H30TOHMYECKOM CTEPUJILHOM COJIEBOM pPaCTBOpE C

oTperyiaupoBaHHbIM pH, ¢ KOHCEpBaHTOM HJIH 0€3 KOHCEpPBAHTA, TAKOTO KaK XJIOPHI OE€H3aKOHUS.
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AnbTepHaTHBHO, (apMaleBTHYECKH MpHeMJIEMble KOMIO3UIMH Ui  O(TaIbMOIOrHYECKOTO
NPUMEHEHHs] MOTYT OBITh COCTaBJIEHBI B (hOpMe Ma3u, HApUMep, B IETPOJIATYME.

[407] ®apmareBTUUECKU NpUeMIIeMble KOMIIO3ULMH 110 TAHHOMY OIMCAaHUIO MOXKHO TaKKe
BBOIUTh B (HOpME HA3AIBHOrO a’po30Jissi WM HMHTAISIHMU. Takue KOMIO3ULHUH IMOJIYYalT B
COOTBETCTBUHU C TEXHOJIOTHSIMH, XOPOLIO U3BECTHBIMH B OOJIACTH COCTABJIEHHUsI (hapMaLeBTHUECKIX
KOMIIO3MLUNA, W OHH MOTyT OBITh MOJYYEHbI B BHAE pPACTBOPOB B COJIEBOM pacTBOpPE C
UCIOJIb30BAHUEM OEH3WJIOBOTO CIHUPTA HJIM JPYTHX MPUTOAHBIX KOHCEPBAHTOB, YCUJIHTENEH
abcopOuuu mist  yaydiieHus: OHOOOCTYMHOCTH, (TOPYIJIEPOJOB W/WIM APYTUX OOBIYHBIX
COMFOOMITU3UPYIOLIIX MK JUCIIEPTHPYIOLIIX areHTOB.

[408] Haubonee npenmoututensHo, (hapMaLeBTHYECKH MpPUEMJIEMble KOMIIO3HMIMH 1O

JaHHOMY ONIMCaAHUIO COCTABJICHEI B JICKAPCTBCHHLBIC (I)OpMI:I AJIs1 ISPOPpaJIbHOIO BBEACHUS.

Hoenmudpukauus w/utu XapakmepucmuKka coeOUHeHU W/ i KOMHOZUU UL

[409] B pmanmHOM omnmcaHuu, Ccpengd MNPOYero, NPEeUIOKEHbl pPa3jM4yHble TEXHOJOTUU
UACHTU(UKALUN H/MITH XapaKTePHUCTUKH COSNWHEHWH W/WJIM KOMIIO3MLUHN, OMHCAHHBIX B JaHHOM
nokyMeHTe. Hampumep, B AaHHOM ONHCAHUU MPEIJIOKEHbl Pa3JIMUHbIe AHAJU3bl I OLIEHKH
uHrubupytomen aktuBHocTd SARMI u, B 4aCTHOCTH, Ui OLIEHKH MHTHOUPYIOLIEH aKTHBHOCTH
SARMI.

[410] B HeKkOTOpBIX BapHaHTaX peATU3ALMKA XaAPAKTEPUCTHUKH OIHOro wWin Ooee
paccMaTpUBaeMbIX COCIUHEHUIN WM KOMIIO3UIMI B aHaiu3e, ONMHMCAHHOM B JTAHHOM JOKYMEHTE,
CPaBHMBAIOT C XapaKTEePUCTUKaAMU COOTBETCTBYIOIIEro srtajoHa. Hampumep, B HEKOTOpPBIX
BapHaHTaX peaju3aliy STAJIOHOM MOKET OBITh OTCYTCTBHE COOTBETCTBYIOLIErO COETNUHEHMS WJIH
KOMITO3ULUH. AJIbTEDHATHBHO WM JONOJHHUTENFHO, B HEKOTOPBIX BApPHAHTAX pEATH3ALUU
ATAJIOHOM MOKET OBITh MPHCYTCTBHE AJIbTEPHATHBHOIO COENMHEHMsS MJIH KOMITO3ULIHHU, HAPHMED,
YKa3aHHOE aJIbTEPHATUBHOE COEOUHEHHE WJIM KOMIIO3WLWHA HWMEEeT HW3BECTHBIE XapPaKTEPUCTHKHU
(HampuMep, B Ka4eCTBE MOJIOKUTELHOrO KOHTPOJIS HJTH OTPULATENIEHOTO KOHTPOJISI, KAK U3BECTHO
B JAHHOH O0JIACTH TEXHHKH) B COOTBETCTBYIOLEM aHA/IM3e. B HEKOTOPBIX BapHAHTAX peajh3aliu
STAJIOHOM MOKET OBbITh aJbTEPHATHUBHBIA, HO COMOCTABHMBIA HaOOp ycioBuili (Hampumep,
temnepatypsl, pH, KOHIEHTpaluu COMU U T.A.). B HEKOTOpPBIX BapHaHTAX pEAM3aLUU 3TAJIOHOM
MOJKET OBITh XapaKTEPUCTHUKA COSTMHEHHU S UM KOMIIO3HULKHU MO OTHOLIEHHUIO K Bapuanty SARMI.
[411] Kpome TOro, ajnpTepHATHBHO MJM MAONOJIHUTENBFHO, B HEKOTOPHIX BapUaHTaX

peanuzaiii XapaKTePUCTUKA OJHOrO WJId OOJiee pacCMaTPUBAEMBIX COEOMHEHHH HIJIA KOMITO3UIUI
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B aHaju3e, ONHCAHHOM B JAHHOM JIOKYMEHTE, MOXEeT ObITh OlleHEHAa B MPHCYTCTBHH
COOTBETCTBYIOIIErO STAJIOHHOT'O COENMHEHHs WM KOMIIO3WLUH, HANPHMEp, YTOOBI OMpPENesuTh
CIOCOOHOCTh COEIMHEHHUS HJTH KOMIIO3HUILUH KOHKYPHPOBATE C STAJIOHOM.

[412] B HEKOTOpBIX BapHaHTaX peaM3alii B KOHKPETHOM aHAJIN3€ U/ 110 CPABHEHHUIO C
OJIHUM U TEM K€ 3TAJIOHOM MOXKHO aHAJIU3UPOBATH MHOXKECTBO PACCMATPUBAEMBIX COSIMHEHUN UIIH
KOMNO3UIMA. B HEKOTOprIX BapuaHTax peaju3alidl TaKoe MHOXXECTBO COEIUHEHWH WU
KOMIIO3MLUNA MOXKET MPEACTABNIATE COOON MJIM BKJIIOYATH TPYIINY COSIUHEHUN HIJIH KOMITO3UIUH,
KOTOPBIE€ CUMTAIOTCS «OHOIMOTEKOI», MOCKOIBKY MHOYECTBO €€ HIEHOB MMEIOT OIWH WM Oojiee
O0IIMX TMPU3HAKOB (HAmMpUMep, CTPYKTYPHBIX JJIEMEHTOB, TOXKIECTBEHHOCTh HCTOYHHKA,
CHHTETHYECKHX aHAJIOTOB U T.1I.).

[413] HekoTtopble WUTFOCTpaTHBHBIE AaHAJHM3bI, KOTOPbIE MOTYT OBITH MPUTOAHBI MPH
MPaKTHYECKOM OCYIIECTBJIEHWU HaHHOTO ONMHCAHHS, IPEeACTaBIeHbl HA NpUMepax HIXKE B pasnelie
«IIpumepery. CrneunuanuctaM B JaHHOH OOJACTH TEXHHKH NPU MPOYTEHHH AAHHOTO OMHCAHHS
CTaHET MOHSTHO, YTO MPHUTOAHBIE WJH PEJEBAHTHbIE CHCTEMBbI Il WACHTU(UKALUH H/HIH
XapaKTePUCTUKUA COENWHEHWH W/WJM KOMIO3MLHHA B COOTBETCTBHHM C IAHHBIM OMHCAHHEM HE
OrpaHUYEHBbI TEMHU, KOTOPBIE BKJIIOUEHBI B ITPUMEPHI HJIK HHBIM 00pa30M pacCMOTPEHBI HHIKE.

[414] B HeKOTOpBIX BapHaHTaX peaM3aluy COeTUHEHHH W/WIH KOMIIO3HIIUH MOTYT OBITh
UACHTU(UIUPOBAHBl W/WJIM OXapaKTEepPU30BaHbl IO OJHOW WM OoJiee AaKTHUBHOCTSIM WM
XapakTepUCTUKAM, TaKUM KakK, HalpuMep. MNPOMOTHUPOBAaHHWE AKCOHAJIBHOM LIEIOCTHOCTH,
LUTOCKEJIETHOW CTaOWJIIBHOCTH W/MJIM HEHPOHHOrO BBDKUBAHMS. B HEKOTOPBIX BapHaHTaX
peanuzanuu npemiokeHHbie HHruOUTOpel SARMI1  unrubupyior karabomusm NAD+ mox
neiicteueM SARMI1. B HeKOTOpBIX BapHaHTax peajM3aliy MpeiokeHHbie HHrHOuTOpel SARMI
3aMeUISIOT CKOPOCTh katabom3ama NAD+.

[415] B HekOoTOpBIX BapuaHTaX pealu3alud MpeIokeHHbie HHruOuToper SARMI
CHIDKAIOT WS HHruOupyoT cBsizbiBanne NAD+ non neficteuem SARMI1. B HekoTOpBIX BapuaHTax
peanu3anuu npemiokeHHble UHrHOHMTOPel SARMI  cesseiBatorest ¢ SARMI1 B kapmawe,
coaep KaleM OAWH MK OoJiee KaTaJTUTUYECKUX OCTATKOB (HApUMep, KATATHTHUYECKYIO PACCETHHY
SARMI1). Tlpumepbl Takux KATATUTHUECKUX OCTATKOB BKJIIOYAIOT TJYTAMHHOBYIO KHCJOTY B
nonoxenun 642 (E642).

[416] B HekOoTOpBIX BapuaHTaX pealu3alud MpeIokeHHble HHrudoutoper SARMI
HAPYIIAIOT W/WJIM TPENSTCTBYIOT MynbTuMmepusanuu gomeHa TIR1 SARMI. B HekoTOphIxX

BapHUAHTAX peaN3ali MpeaaoKeHHble HHrHOuTopel SARMI HapymarOT MyJIbTUMEPU3ALHIO
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noMeHoB SAM. B HeKOTOpBIX BapHaHTaxX peau3aluu NpeaaokeHHble HHrudoutopsl SARMI
HapyLIAIOT KackaJ aKCOHAJILHOM Mepeaadn CUTHAJIOB, YTO MPUBOIUT K ucToleHuo NAD+.

[417] B HekoTOphIX BapmaHTax peajM3allid JAHHOTO OMMCAHUS NPEAJIOKEHbl aHAJIU3bI,
OPUTOAHbIE [UI WUASHTH()HUKALUU /MM XapaKTePUCTHKH ONHOW mim Oojiee aKTUBHOCTEH W/WiIH
XapaKTePUCTHK PACCMATPHBAEMOr0 COEIMHEHHUsS H/MJIM KOMIO3uuuu. Hampumep, B HEKOTOPBIX
BApHAHTAX peAM3AlMU JaHHOTO OMHCAHUS NPENJIOKEHBbI i1 Vilro, KIETOYHbIE W/WIH in VIvo

CHCTEMBI UIsI OLEHKH OMHOMN WM 00Jiee TAaKMX aKTUBHOCTEN HM/UJIM XapaKTEPHCTHK.

Ananuzor akmusnocmu SARM 1

[418] B HekoTOpBIX BapHaHTax peaju3aunu crnocod uaeHtudukauuu narudburopa SARMI
BKJIIOUAET: a) obecreueHrne cMecH, coneprkaineii 1) MyTanT win ¢pparmeHT SARMI, i1) NAD+ u 1i1)
UHTUOUTOP-KAHIUIAT, MPHYEM YKa3aHHBIH MyTaHT WiH (parMeHT HMeeT KOHCTHTYTHBHYIO
aKTHUBHOCTH, b) wmHKyOammio cmecH; c) konuuecTBeHHOe usMepeHne NAD+ B cMecum mnocie
uHkyOanun, u d) wuOeHTHPHUKALMIO WHTHOHPYIOIIEr0 COSAMHEHUs-KaHAuAaTa B KauyecTBe
uHruOuTopa, ecinu koaudectBo NAD+ Oosbliie, 4eM B KOHTPOJIBHOW CMECH, KOTOpas HE COMEPIKUT
UHTUOUTOP-KaHIUAT.

[419] B HekOTOpBIX BapuUaHTaX peaH3aLUH TMPEAIOKEHbI CHOCOOBI HOEeHTH(HKALNH
uHru6butopa SARMI, Brmrovaromue: a) obecneyeHne CMecH, COIepsKallei 1) MOJHOpPa3MEepHBI
SARMI, 1) NAD+ wu 1i1) uHruOurop-kaHmuaat, mpudem monHopasmeprsiii SARMI1 umeer
KOHCTUTYTHBHYIO aKTHBHOCTH, b) MHKyOaIMio cMecH, ¢) KonndectBeHHOe m3mepenne NAD+ u
ADPR (wm cADPR) B cmecu nmocne uakyb6auuu; d) onpenenenre momnsipHoro otHomenus NAD+:
ADPR (unmu cADPR); u e) uneHtudukanuo HHruOUPYIOLEro COeqMHEHHsI-KaHIUaTa B Ka4eCTBe
HHTUOUTOPA, €CITH YKA3aHHOE MOJISIPHOE OTHOLIEHHE OOJIbIIE, YeM B KOHTPOJBHOH CMECH, KOTOpast
HE COAEPKUT HHTMOMTOP-KaHIHaT.

[420] B HekOoTOpBIX BapuaHTaxX peaju3alli TMPEATOKEHbI CHOCOOBI HMOeHTH(PHUKALNH
unru6outopa SARMI, BrIovaromue: a) obecrneueHne CMeCH, CoAep Kalell TBEPAYIO MOMIONKKY, C
KOTOpOH cBsi3aH 1) mosHOpasMepHblii SARMI u mo MeHsblelr Mepe ogHa metka, 11) NAD+ u ii1)
UHTUOUTOP-KAaHIUAT, b) WHKYOAaLWIO CMecH, C) KonuuecTBeHHOe wu3Mepenue NAD+ mocre
uHkyOanun, u d) wuOeHTHPHUKALMIO WHTHOHPYIOIIEr0 COSAMHEHUs-KaHAWAaTa B KauyecTBe

uaru6outopa SARMI, ecnu konuentparuss NAD+ Gosbiiie, ueM B KOHTPOJIBLHOM 00pasiie.
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Ananuzer cesazvieanuss SARM

[421] B HekoTOpBIX BapHaHTax peajn3auui 3PPeKTHBHOCTD MPEAIOKEHHBIX HHITOUTOPOB
SARMI1 moxer ObITh OmpenesieHa, HAPUMepP, B COOTBETCTBHH C aHAJIM3aMHU, OMUCAHHBIMH B WO
2018/057989, onyOaukoBanuoMm 29 mapra 2018 ronma, mojHOE ComepKaHWe KOTOPOro BKJIIOUEHO B
JAHHBIA JTOKYMEHT MOCPEACTBOM CCHUIKM. B HEKOTOpBIX BapHMaHTaX peaju3alid MPEAJIOKEHHbBIS
uHrubuTopel SARMI MoryT ObITh BBEIEHBI B pacTBOp, conepskauii SARMI wu ero ¢pparment. B
HEKOTOPBIX BapHAHTAX peau3alny MpenioKeHHbie HHruOuTopbl SARM1 MoryT ObITh BBEIEHBI B
cucreMy in Vitro. B HeKOTOpBIX BapuaHTaX pean3aliil NpeiioskeHHble HHruOuTOpel SARMI
MOTYT OBITH BBEIEHBI i1 Vivo. B HEKOTOpBIX BapHaHTaX peaU3allii MPeLIOKEHHbIE HHTHOUTOPBI
SARMI1 wmoryTr ObIThb BBEIEHBI MALKUEHTY. B HEKOTOPBIX BapHAHTAX pean3alud HHTHOUTOP
SARMI1 moxet ObiTh cMeman ¢ SARMI wiu ero ¢parMeHTOM, KOTOPBIA COAEPIKUT SMUTOMHYIO
MeTKy. B HEKOTOpPBIX BapHaHTaX peaan3alii KOJUYeCTBO CBsi3aHHOro HHruouTopa SARMI MOKHO
CpPaBHUTh C KOJIMYECTBOM HecBs3aHHOro uHruburopa SARMI1 c¢ monyuennem adduHHOCTH K
nanHoMmy uHru6ouTopy SARMI.

[422] B HekoTOpBIX BapuaHTax peann3anuu MyTaHT win ¢pparmeHT SARMI npencrasisiet
cobori ¢parment SAM+TIR, umeromnii KOHCTUTYTUBHYIKO AKTUBHOCTb. ®parmenTsl SARMI,
UMEIOIINe KOHCTHTYTHBHYIO aKTHBHOCTh, BKJIIOYAIOT, Hampumep u Oe3 orpanmuenus, SARMI c
yIQJIEHHBIM ay TOMHTHOMPYIOIIUM JOMEHOM; [0 MEHbILel Mepe OfHY ToueuHyo MyTamuio SARMI,
KOTOpasi HHAKTHBUPYET ay TOMHTHOHpyromuii momeH; pparment SARMI, conepsxamuii nomen TIR;
w pparmentT SARMI, cocrosumii u3 nomenoB SAM u TIR. B HeKOTOpBIX BaprHaHTax peau3aiuu
nojunentuy SARMI moxeT comepskaTh OAHY Wi Oojiee HOMOJHUTENbHBIX aMHHOKHCIOTHBIX
NOCJIE0BATEIbHOCTEH, KOTOpbIE MOIYT JEHCTBOBATh KAk METKH, Takhe Kak wmeTka His,
CTpENTABUINHOBAS METKA WJIM MX KOMOHHANUs. B HEKOTOPBIX BapHaHTaX peayin3alud MOTHUITENTH
SARMI1 Moxer comep:kaTh METKY HAa aMHHO-KOHIIE, HA KapOOKCH-KOHIIE WU UX KOMOHWHAIuu. B
HEKOTOPBIX BapuaHTax peanuzauud SARMI umn ero gparmMeHt, comepKaiiuii SMUTOMHYIO METKY,
MOJKHO HCIOJIb30BaTh Uil U3MepeHns 3(P(GEKTUBHOCTH CBS3bIBAHUS MPEIIOKEHHBIX HHIHOUTOPOB

SARMI.

Ouucmra oomenos SARMI-TIR
[423] B Hekotopeix BapuaHTax peammzauud gomMeH SARMI-TIR wmoxker ObiTh

CKOHCTPYUPOBAH C pPas3jIMYHBIMHU OEJIKOBLIMH HJIM DIUTOMHBIMHU METKaMH, KOTOPBIC MOIYT OBLITE
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NPUTOHBI, HampuMep, MJisi OYMCTKU. B HEKOTOPhIX BapHaHTax peain3aliyd AHHOIO OIMCaHMS
tatoke npemiokeHa kierounas JuHus NRKI1-HEK293T, conepxkamass knetku HEK293T,
TpaHcopMupoBanHele HuKOTHHamua-pubosuakuHazon 1 (NRK1). B Hekoropeix BapuaHTax
peanuzanun kietkn HEK293T tpancdopmupoBansl uin TpaHChHHLAPOBAHBI TOCIENOBATEIbHOCTHIO
JHK, xomupyromeii HukotuHamua-pudosuakuaasy 1 (NRK1). B  HekoTophix BapuaHTax
peammzanuu JIHK, komupyromas NRKI1, moxker mpencrasiaste codoii renomuyro wmm k/JHK. B
HEKOTOPbIX  BapuaHTax peamus3anud  kietkn  HEK293T  cra0wibHO WM BPEMEHHO
tpanchumuposansl JJTHK, kogupyromeii NRK1, u3 ucrouHnKa, 5K30Mr€HHOTO OTHOCHTENBHO KIIETKH-
xo3siHa. B Hekortopeix BapuanTax peanusanun kietkd HEK293T crtaOuibHO Wil BpeMEHHO
tpanchunrposansl [IHK, komupyromeit NRK1, tak uTo ykaszaHHble KieTku dKcrnpeccupyoT NRK1
Ha TOBBILIEHHOM YPOBHE IO CPAaBHEHHIO C KOHTPOJBHBIMHU KJIETKaMH. B HEKOTOpBIX BapHaHTax
peamuzannu  JIHK, komupyromass NRKI1, HaxomuTcss moj yhpaBjeHHEM OXHOW WM Oojee
3K30I'€HHBIX PerysiTopHbIxX nocienoBatentHoctedl JJHK, Takux xak mpoMOTOp, 3HXAaHCEP WM UX
KoMOuHaIus. B HEKOTOphIX BapWaHTax peanus3anuu komOuHaius mnochenosarensHocted JIHK,
komupyromux NRKI, u peryasTopHbIX MNOCIEIOBATEILHOCTEH MpencraBisier CcobOd  He
BCTPEYAIOIIYIOCS B Mpupome KomOuHamuio. B  Hekoropeix Bapuantax peammsanud JIHK,
komupytomas NRK1, Oyae To renomuas win kJIHK, comep:kuT BeKTOp SKCIpecCHu, TaKOW Kak
BekTop skcnpeccuun FCIV. B nexoropeix Bapmantax peanuzauuu JIHK, xomupyromas NRKI,
nonyuena u3 resomHor JIHK mnmn x/IHK mo3Bo3HOUHBIX mym 6€CrIO3BOHOYHBIX BUIOB, TAKUX KakK,

HO HE OrPAaHHYHBASsICh UMH, YEJIOBEK, MBIIIb, TAHUO HJIH Apo30¢mia. B HEKOTOPLIX KOH(PUTYpaLUsIX

JIHK NRK1 npencrasnser coboii JIHK NRK1 uenoseka.

Obracmu RPUMECHEHUA U UCROJIb306AHUE

[424] B nmaHHOM oOmMCaHWU TPEUIOKEHBI  pa3iuyHble O0JacTH TMPUMEHEHHS |
UCIOJIb30BAHUS COEAMHEHUI M/MJIM KOMIO3WMILIUN, OMMCAHHBIX B TAHHOM JOKYMEHTE, HAMpPHUMep, C
y4eTOM WX aKTHBHOCTH W/WJIM XapaKTEPHCTUK, OMHCAHHBIX B JaHHOM JOKYMeHTe. B HeKOTOphIX
BapUAHTaX peaW3alid TaKoe MpPUMEHEHHE MO)KeT BKIIOUaTh TEPAaNeBTHYECKOe /WK
IMAarHOCTHYECKOe IMpHUMEHEeHHe. AJBTepHATHBHO, B HEKOTOPHIX BAPHAHTAX PEAH3AIUN TaKOe
IpPUMEHEHHEe MOKeT BKIIOYaTh HCCIENOBATEeNIbCKOE, IPOU3BOACTBEHHOE W/HMIIM  JIPyroe
TEXHOJIOTHYECKOe IPUMEHEHHE.

[425] B opHOM acmekTe HNAaHHOTO OMHMCAHUS MPEMIOKEHBI CHOCOOBI, BKIIIOUAIOLIHE

BBEIICHUE ONHOro uim Oosnee coenuneHuil dhopmysl 1 umm popmynsl I cyObekTy, HAOpUMeED, IS
Y. Yy Y, ,
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JICUEHHsI, IPENYIPEXKASHUSI HJIM CHI)KEHUS] PUCKA PA3BUTHS OJHOTO WM OOjiee MaTOJOrHYECKUX
COCTOSIHUH, XapaKTEepU3YIOLINXCSl AaKCOHAJIBHOW nereHepanueil. B HEKOTOPHIX TakUX BapHaHTax
peanusanuu coenuuerue Gopmyisl I wm popmysst I npencrasiser coboit naruouTop SARMI.
[426] Jpyroii BapHaHT peajM3alUdd [JAHHOTO OMHCAHUS OTHOCHTCS K CIIOCOOY
uHrubupoBanus aktuBHOCTH SARMI y naumeHTa, BKIIOUAIOMIUI CTAUH BBEAEHHS YKA3aHHOMY
MaUAEHTY NMPEJIOKEHHOTO COeNMHEHHS MJTH KOMITO3ULUHU, COAeprKalleld YyKa3aHHOE COeINHEHHE.
[427] HNurubuposanne pepMeHTOB B OHOJOrHYECKOM 00pasiie MPUrOAHO AJISl Pa3IMUHBIX
1eNiei, U3BECTHBIX CIEUUAINCTaM B TAHHOH O0acTi TeXHUKH. [IpuMepsl TakuxX LeJiel BKIIOYaroT,
HO HE OrpaHHYMBAsIChb HMH, OHOJIOTHYECKHE AHAJM3bl, WCCIEIOBAHUS TE€HHOW OSKCIPECCHU H
UIEHTH(DUKAIMIO OUOIOrMYECKHX MUIIIEHEH.

[428] B HekoTOpBIX BapHaHTax peaan3aldil JAHHOE OMHCAaHHEe OTHOCHTCS K CHocoOy
JIeUeHHs aKCOHAJbHOW JereHepaluu B OHOJIOTHYECKOM 00pasie, BKIIOYAIOLIEMY CTaIHIO
NpUBENEHHS] B KOHTAKT YKAa3aHHOTO OHOJOrHYeCKOro o0pasia ¢ COeNMHEHHEM HJIM KOMITO3UIUEH
dbopmybl 1 wu popmyier I’ B HekoTOphIX BapuaHTax peaju3aluy OJHO WK OOJiee COeTUHEHHH
W/WJIA KOMITO3ULINH, OMUCAHHBIX B JTAHHOM JOKYMEHTE, IPUTOAHBI, HATIPUMED, B KauecTBe crocoda
NOJABJICHUs] Jerpajalliil HEHPOHOB, IOJYYEHHBIX OT CyObekTa. B HEKOTOpBIX BapuaHTax
peanu3anyy OOHO WK OOjiee COENMHEHUH M/MIIM KOMIO3ULUHM, ONUCAHHBIX B JTAHHOM JTOKYMEHTE,
NPUTOAHBI AJI1 INOJABJICHUsI JereHepaluyd HeWpoHa WM ero 4YacTd, BBIPALIeHHOH in vitro. B
HEKOTOPBIX BAPHAHTAX PEAU3aLUU OIHO UK OoJiee COSANHEHUH 1/MJIN KOMITO3ULIUH, ONMCAHHBIX B
JAHHOM JOKYMEHTE, MPHTOAHBI B KAYeCTBE CTAOMIM3HPYIOLINX areHTOB JJIsl IOBBILIEHUS N Vilro
HelIPOHAJIbHOTO BBI)KUBAHUSL.

[429] B HekOTOpBIX BapHaHTax peajM3alid [PELIOKEHHbIE COSIUHEHHS W/UJIH
KOMIIO3ULUU HHTHOUPYIOT akTUBHOCTh NAD-a3s1 SARMI1. AnlbTepHATHBHO WJIH JOMOJHUTENBHO, B
HEKOTOPBIX BapHaHTaX peaju3alii MPEIOKEHHbIE COeNUHEHHs O0JieryaroT OauH win Oosee
MPU3HAKOB HeHWpoJereHeparu. B HEKOTOPbIX BAapHAHTAX peai3aludd [AHHOTO OIKCAHHS
NpeIIOKEHbl  COCOOBI  JIEUEeHHs HEHPOJereHEepaTHBHOrO 3a0O0JjieBaHMs] WM PacCTPOMCTBA,
CBSI3aHHOT'O C AKCOHAJILHOW JIeTeHepaIiuei.

[430] B HekoTOpBIX BapuaHTaX pealu3aldd OOHO WJIKM Oojiee COeNMHEHHH W/WIH
KOMITO3ULIUH, OMHCAHHBIX B JAHHOM JOKYMEHTE, NPHTOAHBI, HANpUMep, Il IMPAKTHUUECKOH
MEIMLUHBIL. B HEKOTOphIX BapuUaHTaX peaju3alidd OJHO WM OoJiee COeIUHEHHH W/WiH
KOMITO3UIIUH, OMHCAHHBIX B JAHHOM JOKYMEHTe, MPHUIOAHBI, HAmpuMep, Uil JIeUYeHHs,

HNpeaynpeKIeHNs UM OOJIerdeHus] akCOHAJIbHOW AereHepanuu (HampuMmep, OJHOrO WM Oonee ee
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NPU3HAKOB WJIM XapaKTePHCTHUK). B HEKOTOphIX BapuHaHTaxX peaju3aludl OJHO MK Oosee
COEMHEHUN W/WIM KOMITO3UIMI, ONMCAHHBIX B JAHHOM IOKYMEHTE, MPUTOJHBI, HAPUMED, IS
NOJABJIEHNs AKCOHAJLHOW JereHepanuy, BKJIIOUas aKCOHAIBHYIO JereHepauuio, O0YCIOBIEHHYIO
yMmeHbineHneM win ucromenneM NAD+. B HexoTOpwIX BapuaHTax peaju3aldyl OAHO WK Oojee
COEMHEHUN HW/WJIA KOMITO3HUIIMI, ONMHCAHHBIX B JAHHOM IOKYMEHTE, MPUTOHBI, HAPUMED, IS
MpeaOTBPALEHHS JereHepai aKCOHA, YAAJISHHOrO OT OUara akCOHaJIbHOT'O MOBPEXKICHUS.

[431] B HekoTOpBIX BapuaHTaX pealM3aldd ONHO WJIKH Oojiee COeNMHEHWH W/WIH
KOMIIO3HMLIUN, OMHCAHHBIX B JaHHOM [OKYMEHTE, MPHUrOAHBI, HAampuMep, B KauyecTBe cCrocoda
MOJABJIEHUsT Jerpajaiud HeipoHa Mnepud)eprHyeckoil HEPBHOW CHCTEMBI HJIA €ro 4Yactu. B
HEKOTOPBIX BAPHAHTAX PeAM3alud OAHO UK OoJjiee COSANHEHUH 1/MJIH KOMITO3ULIUH, OMMCAHHBIX B
NaHHOM JOKYMEHTE, IPUTOIHBI, HAIIPUMEp, B KaUeCTBe Croco0a MOAABIEHHS MM MPeayTpekIeHHs
JlereHepaiy HelipoHa LEeHTPajJbHON HEPBHOM CHCTEMBI HJIM €ro YacTH. B HEeKOTOpBIX BApHAHTAX
peanu3anyi OJHO HJIK OOJiee COeOMHEHUH WJIM KOMIO3HMLHN, ONMMCAHHBIX B JAHHOM TOKYMEHTE,
XapaKTepU3yIOTCS TEM, YTO MPH BBEOEHHH TpPyIe CyOBEKTOB OHM YMEHBIIAIOT OJWH W Oojiee
CHMIITOMOB WJIM NMPU3HAKOB HelpoxpereHepauuu. Hanmpumep, B HEKOTOPBIX BApHAHTAX PeaU3aLUuU
peJIeBaHTHBIM CHMIITOM WJIM MPH3HAK MOKET OBITh BBIOpAH M3 TPYIIBI, COCTOSIIEH M3 CTENEHH,
CKOPOCTH H/HJIH MPOAODKUTEIEHOCTH HEHPOHATIBHOT'O HAPYLIEHHSI.

[432] B HexoTOphIX BapuaHTax peaau3aldid JAHHOTO ONMHCAHUS MPEIJIOKEHBl COSTMHEHUS,
KOTOpbIE MIPUTOIHBI, HATIPHMED, B KAUECTBE AHAIMTUYECKUX HMHCTPYMEHTOB, B KayeCTBe 0Opa3IoB
Iu1si OMOJIOTHYEeCKUX aHAJIM3ax, I B KAUeCTBE TepareBTHUECKUX areHTOB 10 JAHHOMY OMHCAHHMIO.
CoenuHeHwusi, TpeUIOKEHHbIE B JAHHOM ONMCAHUU, TAK)KE IMPUTOIHBI IJISl U3YUYEHHs] aKTUBHOCTU
SARMI1 B OHOJOTHYECKUX W MATOJOTHYECKHUX SIBICHHSIX, a TAKKe IJIsi CPABHUTEbHOW OI[E€HKH
HOBBIX HMHIHOUTOPOB akTuBHOCTH SARMI in vitro wna in vivo. B HEKOTOpBIX BapHaHTax
peanu3alyi  JAHHOTO OMWCAHWS MPENJIOKEHbI  aHAJM3bl Ui WACHTH(DUKALUH  W/WJIH
XapaKTEPUCTUKUA COEOUHEHWH W/MM KOMIIO3WLHUM, MPEIJIOKEHHBIX B JAaHHOM JOKyMeHTe. B
HEKOTOPBIX BApHAHTAX peATM3aLUNd B MNPEMJIOKEHHBIX aHAIN3aX HCIOJb3YIOT OINpenesieHHbIe
peareHThl W/WJIH CUCTEMBbI (HapuMep, HEKOTOPbIe BEKTOPHbIE KOHCTPYKTHI W/MJIH MOJHIENTHIBI),
npuroansie 1 aHanmms3a aktuBHOoCTH SARMI. Hanmpumep, B HEKOTOPBIX BapHaHTaX peain3aluu B
MPEIIOKEHHBIX aHAJM3aX MOXKHO HCIOJB30BaTh, Hampumep, SAM-TIR, B xoropom ymamnen N-
KOHI[€BOM ayTOMHruOupyromuidi nomed SARMI, w/umu omguH wid 0Oojiee MEUEHBIX BapHAHTOB

nomena TIR.
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[433] B HekoTOpRIX BapWaHTaxX peaJM3alud ONHO WJIM Oojiee COeNMHEHHH W/WiIH
KOMIIO3MLIUY, ONMMCAHHBIX B JaHHOM JOKYMEHTE, NMPHUIrOAHBbI, Hampumep, B KaudecTBe cmocoda
NOJABJICHUs] JIerpajlalliil HEHPOHOB, IOJYYEHHBIX OT CyObekTa. B HEKOTOphIX BapuaHTax
peanu3anuy OAHO WK 0ojiee COeAMHEHHH W/MJIM KOMIO3MLUHM, OMHCAHHBIX B JAHHOM JOKYMEHTE,
OPUTOAHBI IS TOAABJEHUs [ereHepalud HeHpOHAa WJIM €ro 4YacTd, BBIPAIEeHHOH in Vvitro. B
HEKOTOPBIX BApHAHTAX PeaM3alud OAHO UK OoJiee COEANHEHUH H/MJIH KOMITO3ULIUH, OMMCAHHBIX B
JaHHOM JOKYMEHTE, MPUTOAHBI B KAYECTBE CTAOMJIM3UPYIOLIUX areHTOB MJIsi MOBBILUEHHUS in Vitro
HEHPOHAIEHOTO BbIKHBAHUSL.

[434] B HekoTOpBIX BapuaHTaX pealM3aldd ONHO WJIKM Oojiee COeNMHEHWH W/WIH
KOMIIO3HMLIUN, OMHCAHHBIX B JAaHHOM JOKYMEHTE, MPUTOAHBI, HAIpHUMep, AJisi BO3AEWUCTBUS HA
Ouomapkepsl, CBsI3aHHbIE C HelipoaereHepaureil. B HEKOTOPBIX BapHaHTaX pean3aluyd H3MEHEHHUSI
OroMapKepoB MOTYyT ObITh OOHApPY’KEHBI CHCTEMHO WM B 00Opasile CIHHHOMO3TOBOH JKUIIKOCTH
(CSF), nna3mel, CHIBOPOTKH /WM TKaHH CyObekTa. B HEKOTOPBIX BapUaHTaX peaii3alii OJHO WIIH
Oosiee COeMHEHUI W/WJIM KOMITO3HLHHA MOTYT OBITh MCIIOJIb30BAHBI ISl H3MEHEHHS] KOHIIEHTPALUU
nerkoro Oenka HeidipodpunamentoB (NF-L) w/mnmu Ttsxenoro Oenka Helipoduinamentor (NF-H),
COAEpIKAIErocss B CIIHHHOMO3IOBOH JKUIKOCTH CyObekTa. B HEKOTOpBIX BapHaHTax pean3aluy
omHO WM Oojiee COEOWHEHWH W/WaM KOMITO3HIIMH, OMUCAHHBIX B JAHHOM TOKYMEHTE, MOTYT
BO3EHCTBOBATh HAa ypOBHH KOHCTHTYTHBHOrO NSD n/min cADPR B HelipoHax u/nuiam akCcoHax.
[435] B HekoTOpBIX BapHaHTaxX peajgM3aluddl OJUH WiId Oonee OuoMapkepoB
HeWpoereHepaluy BKIIIOYAIOT. KOHIEHTpauuio Oenka jierkoil nenu HeiipodunamentoB (NF-L) B
omHoM min Oosiee u3. oOpasua cruHHOMO3roBol kuakoctH (CSF), obOpasua kpoBu u oOpasua
Ia3Mel CyObeKTa; KOHIEHTpauuio Oenka Tsokeno uenu Heripodunamentos (NF-H) B onHoM miin
Oonee u3: obOpasua crnurHOMO3roBoi sxuakoctu (CSF), oOpasma kpoBu u obOpasia MJa3mbl
cyObekTa; KOHUeHTpau youkButHH-C-TepmuHanbhoil ruapanassl L1 (UCH-L1) B omHOM min
bonee u3: obOpasua crnuaHOMO3roBoit xuakoctu (CSF), oOpasma kpoBu u obOpasia Mia3mbl
CyOBbeKTa; KOHIEHTPAHIO ajb(a-CHHYKIEHHA B OAHOM WM Oojiee u3: o0pasiia CIHHHOMO3TOBOM
skuakoctu (CSF), obpasua kpoBu u oOpasiia mia3Mel CyObreKkTa; ypoBHH KOHCTHTYTHBHOrO NAD+ B
HEeMpOHaX W/WJIM aKCOHAX CyOBeKTa;, YpOBHU KOHCTHTYTUBHOTrO CADPR B HelipoHax W/wim akcoHax
cyObekTa; ypoBHu anbOymuHa, amumiouga-f (AP)38, AP40, AP42, rmuansHOoro GpuOpHILUISIPHOTO
kuciaoro Oenka (GFAP), cepmeunoro Oenka, cessbiBatomero skupHble kuciaotel (hFABP),
MOHOIIUTApHOr0 xemortakcuyeckoro Oenka (MCP)-1, HeiiporpanuHa, HeHpPOH-CHELH(PHUECKO

enonasel  (NSE), pactBopumoro Oenka-npeninectBeHHuka ammwiounna (sAPP)a, sAPPp,
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PacTBOPUMOTrO TPUTTEPHOrO PELENTOPa, IKCIPECCHPYEMOro Ha Muenouanbix kierkax (STREM) 2,
docho-tay w/mnm obmero tay (total-tau) B omHom mmm Oosee u3: oOpas3ma CIHHHOMO3TOBOH
sxunkoctu (CSF), obpasua kposu, obpasma miasmel, oOpasua Ouorncuu koxwu, oOpasua OuoncHu
HepBa W oOpasma OWONCHU TOJIOBHOIO MoO3ra CyObekTa, u ypoBHH xeMokuHOBOro (morus C-C)
maraaga (CCL)2, CCL7, CCLI12, konouuecrumynupyiomiero ¢akropa (CSF)1 wnu unTepneiikuHa
(IL)6 B ogHOM wu Oomee u3: obpasia cniuHHOMO3roBoi skuakocti (CSF), o6pasua kposu, oOpasia
mJ1a3Mbl, o0Opasia OHOMCHK KOKH, 0Opasiia OMOoncuu HepBa W OOpasia OMOMCHH TOJIOBHOIO MO3ra
cyOBeKTa.

[436] B HekoTOpBIX BapuaHTaX pealM3aldd ONHO WJIKM Oojiee COeNMHEHWH W/WIH
KOMITO3HIIHH, ONMMCAHHBIX B IAHHOM JTOKYMEHTE, MOTYT 00€CIIeUnBaTh OOHAPYKUBAEMOE U3MEHEHHE
ypOBHEH OHOro Ui Oosiee OEIKOB, CBA3AHHBIX C HEHpoaerenepaiueii, y cyonekra. Takue Oenku
BKJIIOYAIOT, HO HE OTPaHUUHBAsICh UMH, anbOymuH, amuwionn-f (AB)38, AP40, AP42, riuanbHbIi
¢ubpumnsipubiii kucaeiii Oenok (GFAP), cepmeunbiii Oenok, CBSI3BIBAIOIIUI SKUPHBIE KHUCIOTHI
(hFABP), w™onoumTtapHeii xemotakcudeckuii Oemok (MCP)-1, HefiporpanuH, HeHpOH-
cneunduueckyro enonazy (NSE), pactBopumbiii Oenmok-npeamectBeHHUK amuionna (sAPP)a,
sAPPB, pacTBOpUMBIil TpPUITEPHBIH pELENnTOp, OSKCIPECCHPYEMBIi HA MHUEIOUAHBIX KJIETKaX
(sTREM) 2, docdo-tay u/umu obmuii tay (total-tau). B HekoTOpBIX BapuaHTax peaan3alii OJHO
win  Ooylee COEOUHEHHHA W/MJIM KOMIIO3WIM, ONHCAHHBIX B HJAHHOM [OKYMEHTE, MOTYT
obecrieunBaTh M3MEHEHHE LUTOKMHOB H/MJIM XEMOKHHOB, BKJIIOYAs, HO HE OTPAHHYMBASCH HMH,

Ccl2, Ccl7, Ccl12, Csfl u/unu I16.

36160]16861]—121}1, paccmpoiicmeda i Namoa02U4eCKue COCMosAHUA

[437] B HEKOTOPBIX BapHaHTAX Peai3aliy COSTUHEHUS U/ NI KOMIIO3UIHMHI, OMMCAHHbIE B
JaHHOM JOKYMEHTE, MOYKHO BBOAMTH CYOBEKTaM, CTPAAAOLIM OT OAHOrO WK OoJjiee 3a00IeBaHHiA,
paCCTPOﬁCTB WA NATOJIOTHYECKUX COCTOSHHH. B HCKOTOPBIX BapHaHTax peaJin3allii OOHO HIIH
Oosee 3a00€BaHmi, PACCTPOWCTB UJTH MATOJOTHYECKUX COCTOSIHUM orocpenoBanbl SARMI .

[438] B HekoTOphIX BapHaHTaxX pea3aldd HelpoaereHepaTHBHOe 3a00JieBaHHE WM
pPacCTPOMCTBO  BKJIIOYAET OCTPOE HJH  XPOHHYECKOe 3a0oJjieBaHWE WJIH  PACCTPOHCTBO
nepudepuueckoit HepBHoit cuctembl (ITHC), octpoe wuim xpoHuueckoe 3abojeBaHUE WIIH
paccrpoiictBo 1eHTpanbHOi HepBHOH cuctembl (IUHC) wnm 3abosneBanue, CBS3aHHOE C
Hellpozerenepanueil.

[439] B HeKOTOpBIX BapHaHTAX pea3aldd HelpoaereHepaTHBHOE 3a00JieBaHHE WM

paccTpoiiCTBO BKIIOYaeT ocTpoe 3abosneBanue win paccrpoiicteo [IHC. B HekoTophIx BapraHTax
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peanu3anuu octpoe 3aboneBanue mwin paccrpoiicteo ITHC sBnsieTcst pe3ynbTaToM MEXaHUYECKOTO
MOBPEKIEHUS, TEPMUYECKOr0 MOBPEKASHHS WIN MOBPEKIEHNS, BBI3BBAHHOI'O XUMHUUECKUM areHTOM
WM XUMHOTepanueld. B HeKOTOphIX BapuaHTax pean3alui MeXaHH4eCcKoe MOBPEKIeHHE BKIIIOUaeT
C/ABJIMBAIOIIEee WJIM 3alleMIsIolee MOBPEeKIeHUEe WJIM IOBPEKIEHNHe, BhI3BAHHOE aaBiieHueM. B
HEKOTOPBIX BapUAHTaxX peajM3allii CIABIHBAIOLIEe WJIHM 3alleMJIIoee MOBPEKISHHE BKIJIIOUAET
TYHHEJIbHBIN 3alsCTHBIH CHHAPOM, HEMOCPEACTBEHHYID TPaBMY, MPOHHKAKOIIEE MOBPEKIECHHUE,
KOHTY3HUIO, TIEPEJIOM MJI CMEIIeHHEe KOCTH. B HEeKOTOpPhIX BapHaHTaX peasin3aluy MOBPEKIEHUE,
BBI3BAHHOE JABJICHHEM, BKJIIOUAET CHABJIMBAaHHE, 3aTPArdBalollee IOBEPXHOCTHBIC HEPBBI,
CHaBJINBaHHE BCJIEICTBHE OIYXOJIM WJIM TOBBIIIEHHOE BHYTPHIJIA3HOE HaBjieHHe. B HEKOTOPBIX
BAPHAHTAX peau3alid XUMHUYECKHH AareHT WIA XHUMHOTEpanus BKIIOYAET LHUTOTOKCHYECKUI
NPOTHBOPAKOBBIA AareHT, TAJUIOMHI, OSTOTHJIOH, TAaKCaH, AajKaJoua OapBHHKA, WHTHOUTOP
POTEacoM, Mpenapar Ha OCHOBE IUTATHHBI HJIM aypUCTATHH. B HEKOTOPBIX BapHaHTaxX pean3aruu
SMOTUJIOH TpeEAcTaBisieT coOol wukcabenyioH. B HEKOTOpPBIX BapHaHTax peajH3aldl TaKCaH
npeacTaeisier coOO MAKIMTAKCEI WM [OLETAaKCel. B HEeKOTOphIX BapHaHTax peaH3aliu
ankaynona OapBUHKA MPEACTABIsIeT COOOM BUHOIACTHH, BUHOPEIONH, BUHKPUCTHH WM BUHAE3HMH. B
HEKOTOPBIX BapHaHTaX peaM3alii WHIHOUTOP MPOTEACOM MpeAcTaBisieT coboit Gopresomud. B
HEKOTOPBIX BAPHAHTAX PEAIM3aLHU PEenapaT Ha OCHOBE ILUIATHHBI ITPEACTABIIsIET COOOHN UCIIATHH,
OKCAJIMIIATHH WM KapOomaaTuH. B HEKOTOPhIX BapHAHTAX peajii3alliil aypUCTATHH MPEACTABIISIET
cobO¥ KOHBIOTHPOBAHHBIA MOHOMETHJIAY pUCTATUH E.

[440] B HekOTOphIX BapuaHTax pealu3alii HeWpoiereHepaTHBHOE 3a00JieBaHHE WM
PacCTPOMCTBO BKJIIOYAET XpOoHHUeckoe 3aboseBanue mim paccrpoiicteo ITHC. B HexkoTopbIx
BapHaHTaX peain3alliil XPOHUYECKoe 3a0oseBanne win paccrporicteo [THC BxirOdYaer cucTeMHOe
paccTpoicTBO, O0OJIEBOE PACCTPONCTBO MITH MeTab oI YecKoe 3a00IeBaHNe HITH PACCTPOICTRO.

[441] B HexoTOphIX BapHaHTaX peali3alii XPOHHUECKOE 3a00eBaHIE HITH PACCTPONCTBO
ITHC BxroyaeT BpokaeHHbIE HEBponaTuu, Oonesns [Mlapko-Mapu-TyTa, BpOKIEHHYIO CEHCOPHYIO
u aBToHOMHYIO Helponatio (HSAN), XpOHHYECKYIO BOCHATHTENBHYIO IEMHETHHH3UPYIOLIYIO
nonuneiiponatuto  (CIDP), wupunonmatuueckne HEBPONATHH WM JpyrHe mnepugpepuyecKre
HEBPOIATHH.

[442] B HeKOTOpBIX BapuaHTAax peau3aliil CUCTEMHOE PACCTPOMCTBO BKJIOYAET auaber,
ypemuro, CIIH/I, nemnpy, HEZOCTATOUHOCTh HMUTAHHS, ATEPOCKIIEPO3, SHTEPAIBLHYIO HEBPONATHIO,

KaCOHOIATHIO, CUHAPOM | 'niieHa-bappe, TSKeNnyro OCTPYI0 MOTOPHYIO aKCOHAJIBHYIO HEHPOMATUIO
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(AMAN), cuCTEMHYIO KPAaCHYIO BOJYAHKY, CKJIEPOAEPMUIO, CAPKOUIO03, PEBMATOHIHBIN aPTPUT WU
Y3€JIKOBBIN NOJUAPTEPUUT.

[443] B HexoTOpBIX BapHaHTax peanu3zanuu  OOJIEBOE  PACCTPONCTBO  BKIJIIOUAET
XPOHUYECKYIO O0uib, (uOpomMuanruio, O00Nb B CHOHHE, TYHHENBHBIN 3aISICTHBIA CHHAPOM, OOJIb
OHKOJIOTHYECKYIO 0O0JIb, apTPUT, MIIHAITUIO, TOJOBHBIE 00N, OONB MOCKE ONMepaLiy, MbIIIEYHbIE
crmasMbl, 0OJb B IOSICHHIIE, BUCIEPAIbHYIO 00ib, 0O0Jb BCIEACTBHE TPaBMbI, 3yOHYIO OOIb,
HEHporeHHyr OONib, HEBPOMATUYECKYIO OOJIb, BOCMAJIeHHEe HepBa, TMOBPEKICHUE HEPBa,
OMOSICHIBAIOLIHI JTUIAHN, MEKITO3BOHOUYHYIO TPBIXKY, MOPBAHHYIO CBSA3KY WM quader.

[444] B HekoTOpBIX BapHaHTax pealn3alid MeTtadonuueckoe 3a0ojieBaHHE WM
PacCTPOICTBO BKJIFOYAET CaxapHbIi AUA0ET, TMIOTJIMKEMHUIO, YPMHUIO, THIOTUPEO3, MEUEHOUHYIO
HEIOCTATOYHOCTb, MOJHIMTEMHIO, AMHUJIOUIO03, AaKPOMETrajinio, MNOpQUPHIO, HEAJTKOrOJbHYIO
skupoByro OoniesHp mnedeHu (NAFLD), neanxoronenbiii creatorenatut (NASH), napyenwus
JIMTIH THOTO/TJIMKOJIUIUIHOTO MeTaboM3Ma, HeIOCTATOYHOCTh MUTAHUS, AE(PHIMT BUTAMHUHOB HJIH
MHUTOXOHAPHAITBHOE PACCTPONUCTBO.

[445] B HekoTOpBIX BapHaHTaxX peayU3aldd HelpoaereHepaTHBHOE 3a00JieBaHHE WM
pPacCTPOCTBO BKIIIOUAET ocTpoe 3aboneBanue wiu paccrpoiicto [ITHC. B HekoTophix BapraHTax
peanuzanuu octpoe 3abonieBanne uiau paccrpoiicteo [THC BimouaeT WIneMuro, TpaBMAaTUUYECKOE
nospexkaenue 1[HC, noBpekmeHne OT XUMHYECKOrO areHTa, TEePMUUYECKOe IMOBPEKICHHE WIIU
BUPYCHBIN SHIEDATHT.

[446] B HexOTOpBIX BapHaHTaxX peajn3aliil HIIEeMHUs BKIIOYAET [epeOpabHYIO UIIEMHIO,
THIOKCHYECKYIO JEeMHUENNHU3ALMIO, HIIEMIYECKYIO TeMUETMHU3ANIO, HIIEMHUYECKYIO ONTHYECKYO
HEHPONMATHIO WJIM HE CBS3AHHYIO C apTEPUUTOM TMEPEeIHIOK HIIEeMHUYECKYIO ONTHYECKYIO
HEHpONaTHIoO.

[447] B mHekoTophIX BapmaHTax peanu3anuu TpaBMatuueckoe nospexkaeHune I[HC
BKJTIOUYAET MOBPEXKAEHHE CIHHHOrO Mo3ra, TBI, Me3anuueckoe MmoBpeKAeHNE TOJIOBbI H/HITH CITHHBI,
TPaBMAaTHYECKOE MOBPEKIEHHE TOJIOBbl W/HJIM CIOHHBI, TPAaBMy OT yJaapa TYMbIM MPEIMETOM,
3aKpPBITYIO TPaBMYy TOJIOBBI, OTKPBITYKD TpPaBMY TOJIOBbI, BO3IEHCTBHE yAAapHOW BOJIHBI W/WJIH
B3PBIBHOH CHUIBI, TpoHUuKaromiee nmopexkaeane [IHC, moBbIlIeHHOEe BHYTPUTIIA3HOE JAaBJICHHE WU
NOBPEXKIEHHE MO AEHCTBHEM CHJIBI, BBI3BIBAIOLIEH AePOpPMALIHIO, PACTSIKEHUE, Pa3pylIeHHe WJIH
HCKPUBJIEHHE AKCOHOB.

[448] B HekoTOphIX BapHaHTaX peajH3aldd BUPYCHBIH SHIE(PAJIUT BKIIOUYAET

SHTEPOBHPYCHBIH JHUEPATUT, apOOBHPYCHBIH dHUEDATUT, 3HUE(ATUT, BBI3BAHHBIH BHPYCOM
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npocroro repneca (HSV), suuedanurt, BbI3BaHHBIH BHpycoM 3amagHoro Hwma, sHuedasmur,
BeI3BaHHBIN BUpycoM Jla Kpocc, OyHbsBUPYCHBIN 3HLIE(ATUT, JETCKUHA BUPYCHBIA SHIEDATHT WUIIH
sHiedanonaruio Ha pone BUY (BUY-accornnpoBaHHyO IEMEHLHUIO).

[449] B HekOTOpBIX BapuaHTax pealu3alii HeWpoiereHepaTHBHOE 3abOJieBaHHE WM
PacCTPOMCTBO BKJIFOUAET XPOHUYECKOe 3aboneBanue win paccrporictso LTHC.

[450] B HekoTOphIX BapHaHTaX peali3alii XPOHHUECKOE 3a00JIEBaHIE HITH PACCTPONCTBO
MHC erirovaer Oone3nbp AubireiiMepa, Oonesnb IlapkuHCOHa, aMuOTpodHUecKuil OOKOBOI
ckiepo3 (ALS, Gonesns Jly I'epura), paccesHHbl ckiepo3 (MS), 6onesnr Xantunrrona (HD),
cTapueckyro nemeHiuto, Oonesns Iluka, Oonesus INomre, cuumpom [yprepa, mporpeccHpyrIyrO
MYJIbTH(POKATBEHYIO neikosHIedaIonaTuio, 00Je3Hb Anekcanpaepa, BPOKIEHHY IO
THTIOMUETHHU3ANNIO, SHIe(ATOMUETUT, OCTPBI paCCESTHHBbIH HHIE(ATOMHUENTUT, HEHTPATbHBIN
MOHTHHHBIA  MHENONN3, OCMOTHYECKYIO TunoHaTpuemuto, Oonesnb Tes-Cakca, Oose3Hb
IBUTaTENILHOTO HEHPOHA, aTAKCHIO, CITHHAJIBHYIO MbIlIeuHyto atpoduto (SMA), 6one3snr HumaHHa-
IMuka, OCTpBIi TeMOppardyecKuii JEeWKOIHIEPATUT, HEBPAITHIO TPOHHHUUYHOrO HEpBAa, Mapayny
Benna, nepeOpaibHYO HINEMHIO, MHOKECTBEHHYKD CHCTEMHYIO arpoduio, Oonesnb Ilenuneycka-
Mepubaxepa, NEPUBEHTPHKYJIIPHY IO JISHKOMAJISILIHIO, HACJIEZICTBEHHYIO ATaKCHIO,
LIYMOUHAYLUPOBAHHYIO TYTOYXOCTb, BPOXKIAECHHYIO TYrOyXOCTb, BO3PACTHYIO IIOTEPIO ClIyXa,
oonesnb Kpetitidensara-Akoda, TpaHCMUCCHBHYIO I'yO4UaTOOOpa3HyIO dHIIe(DATONATHIO, JEMEHIIUIO
c tenpuamu JleBu, JIOOHO-BHCOYHYIO NOEMEHIHIO, aAMHIJIOHI03, OHA0ETHYECKYID HEBPOMATHIO,
000U AHO-KIIETOUHYO Jielikomuctpoduo (Oonesns Kpabe), cunmpom baccena-Kopuiseiira,
HONEPEYHbI MHUENUT, OOJIe3Hb [BUTATENILHOrO HEHPOHA, CIHHOLEPEOSIUIIPHYIO AaTaKCHIO,
NPESKIIAMIICHIO, HAC/IEACTBEHHYIO CIMACTHYECKYIO MapalulerHio, CIACTHYECKUH Tmapamnapes,
CEMEIHYIO CMACTHYECKYIO Maparieruio, 00ne3Hs GppaHIy3CcKux mocenenuii, 6onesusp IIrprommers-
Jloppetina, HEAJTKOTOJTbHBI I CTEaTOrenaTHT (NASH), aJIpeHOMH eJIOH EBPOTIATHIO,
nporpeccupyoomuil  HaabsiaepHsii napamau  (PSP), amakcuio ®@puapuxa WM MOBpPEKIEHHE
CIIMHHOTO MoO3ra. B HEKOTOpBIX BapuaHTaX peaju3alii XpOHHYEeCKoe 3aboyieBaHHEe WIIH
paccrpoiicteo LTHC mpencrapnsier co0oli HEHPOTOKCHYECHUYECKYIO MOTEPIO CyXa. B HEKOTOPBIX
TaKUX BapHaHTax peain3aluu HeﬁpOTOKCquCKaﬂ moTepss CiiyXa BbBI3BaHA XHMHOTepaHHeﬁ NI
AHTHOHMOTHKOM.

[451] B HeKOTOpBIX BapHaHTAX peaTU3alii XPOHHYECKOE 3a00eBaHNE HITH PACCTPONCTBO
HC Bximouaer HapylleHHe 3pHTENBHOrO HepBa, TpaBMatndeckoe moBpexnaeHne HHC wm

MeTtabosryeckoe 3a00JIeBaHIE HITH PACCTPOMCTBO.

192



[452] B HexoTOphIX BapuaHTax pealu3alMyd HapylleHUe 3PUTEIbHOTO HepBa BKIIIOUAET
octpyro ontuueckyro HeWpomnatuio (AON), reHermyeckoe WM HAMONATHYECKOE PETHHAJIBHOE
coctosinne, BpokaeHHbI amaBpo3 JleOepa (LCA), HACIENCTBEHHYHIO ONTHYECKYH) HEWPOIMATHIO
Jlebepa (LHON), nepBuunyio OTKpeITOyroyibHyto riaaykomy (POAG), ocTpyro 3aKpBITOYTOIBHYIO
rmaykomy (AACG), ayTOCOMHO-IOMHUHAHTHYIO aTpO(HIO 3PUTEIHHOrO HEpBa, IEreHepaluio
FaHJIMH CeTYaTKH, MUTMEHTHYIO AUCTPOQHUIO CETUATKH, HEHPOMATUIO HAPYKHOM CETUATKH, HEBPHUT
3pUTEIBPHOTO HEPBA, NETEHEPAllUI0 3PHTENBHOIO HEPBA, CBI3AHHYKD C PACCESTHHBIM CKJIEPO30M,
ONTHYECKYIO Heipornatuio Kbepa, UIIEMHUUYECKYIO OMTHUYECKYIO HeHponaTHio, Ne(pUIHUT BHTAMHHA
B12, nedpunut ponueBoii kucaotel (ButamuHa B9), CHHIPOM U30IMPOBAHHOTO Ne(HUIINTA BUTAMUHA
E, He cBsi3aHHYIO C aPTEPHUUTOM MEPEAHIOID HIIEMUUYECKYIO ONTHYECKYIO HEHPOmaTHIO, BO3ACIHCTBUE
3TamMOyTOJIa WK BO3AEHCTBHE IUAHK/A.

[453] B HekoTOpbIX BapuaHTax peanu3auuu 3abosieBanue wim paccrpoiicteo HC
npeacTaBiisieT coOOH TaynaTHiO. B HEKOTOPBIX TAKMX BapHAHTAX PeAM3alUy TayNaTHs BO3HUKAET B
pe3yJibTaTe NPOrpeCCUPYIOLIEro HATBSAEPHOr0 Napaanya Hiid KOPTUKOOA3aIbHON JereHepariH.
[454] B HekoTOpBIX BapHaHTaxX peayU3aldd HelpoaereHepaTHBHOE 3a00JieBaHHE WM
PacCTPOICTBO BBI3BAHO WIIH SIBJISIETCS PE3YJIbTATOM HapyLueHus GpoaauHra Oenka.

[455] B HeKOTOpBIX BapHaHTAX peaM3alid HelpoaereHepaTHBHOE 3a00JieBaHHE WM
PacCTPOICTBO MpeACTaBisieT cOOOH CHHYKJIEMHOMATHIO, TAKYIO KakK, HalpHMep, MaTOJIOTHYECKOe
HAKOIUIeHHe arperatos Oenka ajbda-CHHYKIenHa B HEHPOHAX.

[456] B HekOTOphIX BapuaHTax pealu3alii HeWpoiereHepaTHBHOE 3a00JieBaHHE WM
PacCTPOMCTBO MPEACTABIIET COOOH MHOKECTBEHHYIO CHCTEMHYIO aTPOQHIO.

[457] B HekoTOphIX BapmaHTax peanu3anuu TpaBMatuyeckoe noBpexkaeHune I[HC
BKJIIOYAET TPaBMATHYECKOE MOBpekAeHue rososHoro mosra (TBI), moBpekaeHre CIMHHOTO MO3ra,
TPaBMaTHYECKOE AaKCOHAJIbHOE MOBPEKICHUE HITH XPOHUUECKYIO TPABMATHUECKYIO SHIE(DATONATHIO
(CTE).

[458] B HekoTOpBIX BapHaHTax peaiH3alid MeTtabonuueckoe 3a0ojieBaHHE WM
pPaCCTPOMCTBO BKJIIOYAET caxapHblii auaber, THIOrJIMKEMHIO, cuHIApoM baccena-KopHieiira,
YPEMHIO, THIIOTHPEO3, TIEYEHOYHYIO HEAOCTATOUHOCTb, MOJUIUTEMHIO, aMUJIONI03, aKPOMETaHIO,
noppUPHIO, PACCTPOIMCTBA JIMITHIHOIO/TJIMKOIUIIUIHONO MeETabOoNM3Ma, MMUINEBYIO/BUTAMHHHYO
HEIOCTATOYHOCTh ¥ MUTOXOH IpHAJIbHBIE PACCTPONCTRA.

[459] B HeKkoTOpBIX BapHaHTaX peaM3aldd HelpoaereHepaTHBHOE 3a00JieBaHHE WM

paccTpOCTBO BKIIIOYaeT 3a00JeBaHue, CBSI3aHHOE C HelpoereHepanueil. B HeKoTopsIx BapHaHTax
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peanu3anyy HeWpoaereHepaTuBHOEe 3a00JIeBaHHWE WJIH PACCTPONCTBO OOYCJIOBIEHO mpobieMamu
CBEPTHIBAEMOCTH KPOBH, BOCIIAJICHUEM, OKUPEHUEM, CTAPEHUEM, CTPECCOM, PAKOM HJTH THAOETOM.
[460] B HexoTOpBIX BapwaHTax peaju3alud MaTOJOTMYECKOe COCTOSIHHE IIPeNCTaBiisieT
coboit octpyro mnepudepuueckyro Heliponatuio. Ilepudepudeckass HeWpomaTusi, BbI3BAHHAS
xumuotepanueit (CIPN), sBnsiercs npumepom octpoit nepudepudeckoit neponatuu. CIPN moxer
ObITH CBSI3aHA C PA3IMYHBIMU IperapaTaMd, TAKUMH Kak, HO HE OrPaHHYHMBASICh MU, TATUIOMHUL,
SMOTUJIOHBI (HAmpUMeEp, HKCAOENMUIOH), TaKCaHbl (HAMpPHUMeEp, MNAKJIUTAKCENT W IOLETaKCeN),
ankamouael OapBuHKA (HampuMmep, BHUHOJIACTHH, BHHOPENOWH, BHHKPHUCTUH W BHHIE3WH),
UHTUOUTOPBI TpoTeacoM (Hampumep, GopTe3oMuld), mpemapaTbl HA OCHOBE IJIATHHBI (HAIIPUMeED,
LUCIJIATHH, OKCAJIUIIIATAH U KapOOILJIATHH ).

[461] B HekoTOpBIX BapuaHTaX peaJM3aldd OOHO WJIM Oojiee COeNUHEHHH W/WJIH
KOMITO3ULIUH, OMMCAHHBIX B TAHHOM AOKYMEHTE, IPUTOAHBI, HAPUMED, IUIsl JICUEHUSI OTHOTO WJTH
Oonee HeiiponereHepaTHBHBIX 3a00JIEBAHUN, pPACCTPOWCTB WM MATOJOTHYECKHX COCTOSHHIA,
BBIOPAHHBIX M3 TPYIIbI, COCTOSIIENH W3 HEBPOMATHH WM aKCOHOmaTHil. B HEKOTOphIX BapuaHTax
peanu3anyy OOHO WK OOjiee COENMHEHUH /MM KOMIO3ULUH, OMUCAHHBIX B JTAHHOM JTOKYMEHTE,
NPUTOJHBI, HANpUMeEp, Ui JICUEHUS HEBPONATHUU WJIM aKCOHOIMATHUHU, CBSI3aHHON C aKCOHAJILHOM
JereHepamnue. B HEKOTOPRIX BapuaHTaxX peaau3allidl HEBPOIATHs, CBS3aHHAS C aKCOHAIBHOMN
JereHepalyeii, MpencTaBiseT CcoOOW HACIEACTBEHHYIO WJIM BPOXKICHHYIO HEBPOMATHIO WIIH
AKCOHOMATHIO. B HEKOTOPhIX BapUAHTaxX peajiu3allid HEeBPONaTHs, CBS3aHHAs C aKCOHAIbHOM
nereHeparuei, 00yCcioBjieHa BIiepBbie OOHAPYKEHHOMN HIJIM COMATHYECKON MyTaunuei. B HeKoTOphIx
BapUAHTAX peaT3aliy HEBPOMATHSI, CBA3aHHAS C aKCOHAJIBHOM JereHeparieil, BbIOpaHa U3 CIHCKa,
MPENCTAaBJIEHHOTO B JAHHOM JOKYMEHTE. B HEKOTOpBIX BapHMaHTaxX peajn3alliid HEBPOMATHS HIIU
aKCOHOMATHsI CBsI3aHa C aKCOHAJIbHOMW JIereHepaliueii, BKIFOYasi, HO He OrpaHHYMBAsICh UMHU, OOJIE3Hb
IMapkuHcoHa, OONE3Hb, HE SABJIAIONIYIOCS Oojesnbio IlapkuHcona, Oone3Hb AublreiiMepa,
uHbeKku repreca, auaber, amuoTpoduueckuit OOKOBOW CKIIEPO3, AUMETHHH3HPYIOLIEe
3a0oJieBaHKe, UIIEMHIO HJIH HHCYJIBT, XUMHYECKOE MOBPEKAEHHE, TEPMUUECKOE TTOBPEKICHIE UITH
CIIm .

[462] B HekoTOpBIX BapHaHTaxX peaju3aldd OIHO MM Oojiee COEOUHEHUH WK
KOMITO3ULINH, OMMCAHHBIX B JAHHOM JTOKYMEHTE, XapaKTepU3YIOTCS T€M, YTO NPU BBEASHUH I'PyIIe
CyOBbEKTOB OHHM YMEHBIIAIOT OAMH WM 0Ojiee CHMIITOMOB HJIM MPU3HAKOB HEHpPOAEreHepalliH.
Hanpumep, B HEKOTOPBIX BAPUAHTAX PEATH3ALMH PEJIEBAHTHBIN CHMIITOM HJTH MPU3HAK MOYKET OBITh

BBIOpAH M3 I'PYMIbI, COCTOSIIEH U3 CTENEHH, CKOPOCTH W/WJIH MPOAOJIKHTEIbHOCTH HEHPOHAIBHOTO
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HapylleHus. B HEKOTOpbIX BapHaHTAaX peaju3alud HEWPOHAJIbHOE HAPYLIEHHE MOXKET
NPEACTaBIATE COOOH WJIM BKJIIOYATH AKCOHAIBHYIO NETeHEpAlHIo, MOTEePH CHUHAICOB, MOTEPIO
NEHIIPUTOB, MOTEPI CHHANTHYECKOW IUIOTHOCTH, HMOTEPUIO ASHIPUTHOTO PA3BETBIICHHS, MOTEPIO
AKCOHAJIbHOTO PA3BETBIICHUS, TOTEPIO HEHPOHAILHOW MIIOTHOCTH, MOTEPIO MUEIMHU3ALMH, TTOTEPIO
HEWPOHAIBHBIX  KJIETOYHBIX TeJ, [OTEePK CHHANTHYECKOr0 MOTEHLHPOBAHHS, MOTEPIO
NOTEHIHPOBAHUSI MOTEHUHAa a MHEeHCTBUS, IMOTEPI0 LIMTOCKENETHOW CTAOMJIBHOCTH, TMOTEPIO
AKCOHAJILHOTO TPAHCIOPTA, MOTEPI0 CHHTE3a M IMKJa HMOHHBIX KAHAJOB, MOTEPIO CHHTE3a
HEHPOTPAHCMHUTTEPOB, TOTEPIO CIOCOOHOCTH K BBICBOOOKIAEHHIO © OOpaTHOMY 3aXBaTy
HEHPOTPAaHCMHUTTEPOB, MOTEPI0  PACHPOCTPAHEHHS MOTEHLHAjla AaKCOHA, HEWPOHAJBHYIO
TUNepBO30YAMOCTh HW/WIM HEHPOHAIBHYIO THIOBO30YIMMOCTE. B HEKOTOpbIX BapuaHTax
peanu3anii HEHPOHATBbHOE HAPYLIEHHE XapaKTepU3yeTCsl HECIMOCOOHOCTh MOAIEP)KHBATH
COOTBETCTBYIOIIMI MOTEHIHAJ TOKOsS HeHpoHambHOW MeMmOpaHbl. B HEKOTOphIX BapuHaHTaX
peanu3aniyi HeHPOHAILHOE HAPYIIEHHUE XapaKTEPU3yEeTCs MOSBICHUEM TeJell BKIIFOUEHUsl, Osiiiex
/Ui HeHpopuOPWILISPHBIX KIYOKOB. B HEKOTOpBIX BapHaHTAaxX peaju3alud HEHPOHAIBHOE
HapylleHHe XapaKkTepu3yercs TMOsBJIECHHEM CTPECCOBBIX TIpaHyJ. B HEKOTOpbIX BapHaHTaX
peanu3anii HEWPOHAIBHOE HAPYILIEHHE XapaKTepPH3yeTCs BHYTPUKIETOUYHOH aKTHBALMEW OIHOTO
wm 0Oojiee WIEHOB CEMEHCTBa IMCTeHH-AaCIaparnHOBOW MpoTeasbl (kacmasbl). B HEKOTOpPBIX
BAPUAHTAX pEATN3aLUN HEHPOHAJIBPHOE HAPYIIEHHE XapaKTepU3yeTcs 3amporpaMMUPOBAHHON
ru0enbi0 HEHPOHOB (HANpHMeEp, amonTO30M, MUPONTO30M, (eppOoaronTo30M H/HIA HEKPO30M)
YI/UJM BOCTIAJICHUEM.

[463] B HexoTOpBIX BapuaHTax peaqn3aluu HelpoJaereHepaTUBHOE UJIM HEBPOJIOTHUYECKOe
3a0oJieBaHME WM PACCTPONWCTBO CBSI3AHO C AKCOHAJNBHOW JereHepalyel, aKCOHAJIbHBIM
MOBPEXIEHUEM, aKCOHOMATHEN, NEMUEMHU3UPYIOLINM 3a00JIeBaHUEM, [IEHTPAIbHBIM TOHTHHHBIM
MHEJIOHOJIM30M, 3a00JIEeBAaHHEM WJIM PACCTPOMCTBO, MOBPEKIAIOIIAM HEPB, META0OIUYECKUM
3a00JIeBaHMEM, MUTOXOHIPHAIBHBIM 3a00JIeBaHHEM, METAOOTHYECKOH aKCOHAIBHON JIereHepalii e,
AKCOHAJIbHBIM  MOBPEKIACHHEM, BO3HHUKAIOUIMM B pe3yJbTaTe JIEHKOSHIehaTOnaTHu WK
neiikomuctpodun. B HEKOTOpPBIX  BapHaHTaxX  peaju3alid  HEHpOJAereHepaTHBHOE  HJIH
HEBPOJIOrHYeCKoe 3a0oyieBaHHEe WM PACCTPONMCTBO BBIOPAHO W3 TPYIIBI, COCTOSLIEH U3
NOBPEXKIEHUs] CIMHHOTO MO3ra, HWHCYJIbTA, PACCEIHHOIO CKJIEpo3a, MPOrpecCUpPYIOLIe
MYJIbTH(OKATEHON JIEHKOIHIIE(DATIONATHH, BPOXKASCHHON THIOMHUEIMHU3ALNN, SHUedasoMuenura,
OCTPOr0 PacCeTHHOTO 3Hue(daroMuenurTa, HeHTPaIbHOrO MOHTHHHOTO MHEJIONN3a, OCMOTHYECKON

TUIIOHATPUEMMUH, THITOKCUYECKOU JACMHUCIIMHU3alluu, HIITEMHYECKON JACMHCIIMHU3alluH,
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anpenoneiikoauctpodun, Oonesnn Anekcanaepa, Oonesnn Humanua-ITuka, 6onesnu Ilenuneyca-
Mepiibaxepa, TEepUBEHTPUKYJSIPHON JIEHKOMANALKMH, TIOOOHIHO-KIETOYHOW JeHKomucTpoduu
(6onesnu Kpabe), BamiepoBoii nereHepanud, ONTHUECKOrO HEBPUTA, MOMEPEYHOrO MHENHTA,
amuoTtpoduueckoro OokoBoro ckiepo3a (ALS, OGomesns Jly I'epura), GonesHu XaHTHHITOHA,
Oone3nn Anbureiimepa, Oonesnu Ilapkurcona, Oonesnu Tes-Cakca, 6osnesnu [omre, cuHapoMa
I'ypnepa, TpaBMATH4YeCKOrO TMOBPEXKAEHHUS TOJOBHOTO MO3ra, JIy4eBOTO MOBPEKIEHUS,
HEBPOJIOTMYECKUX OCTIOKHEHHI XUMUOTepanuu (HEBpOmaTuu, Ber3BanHoM xumuotepanueir, CIPN),
HEBPONATHH, OCTPOI UIIIEMHUYECKON ONTHYECKON HeliponaTuu, nedunuta ButamuHa B2, cuaapoma
usonupoBanHoro nedpunuta uramuna E, cuanpoma baccena-KopHhiseiira, riaykoMel, BPOKAEHHO
atpopun (HeBpomathu) 3puTeNbHOrO HepBa JlebOepa, BpokmeHHoro amasposa JleOepa,
HEpOMHENTUTa  3PUTEIBHOTO  IepBa,  METaXpOMATHYeCKOH  Jiedkomucrpoduu,  COTpOro
reMOpparuyeckoro JerkosHuedanura, HEBpaJIrHd TPOWHWYHOIO HepBa, mapanuua bena,
nepeOpaabHON HIIEMHH, MHOKECTBEHHOHW CHUCTEMHON aTpouu, TPaBMATHYECKOH TIJIAyKOMBI,
MUEJIONATHH, CBA3aHHOW ¢ T-TUM(pOTPONHBIM BHPYCOM TPONMHMUYECKOTO CMACTHYECKOrO mapamnapesa
yenoeeka | (HTLV-1), suuedanonatuu, BbI3BaHHONW BHUpycoM 3amagHoro Hwuma, sHuedanuta,
BeI3BaHHOrO BupycoMm Jla Kpocca, OyHbsiBHpYCHOro 3HuedaniTa, eTCKOro BUPYCHOrO dHIedanTa,
acceHIaibHOro Tpemopa, Oonesnu Illapko-Mapu-TyTa, 3a00neBanusi OBUTAPETbHBIX HEWPOHOB,
CIUHAJIBHON MbIeyHol atpoduu (SMA), BpOXKAEHHOH CEHCOPHOW M aBTOHOMHOHM HeHpomaTtuu
(HSAN), anpeHOMEENTOHEHPONATHH, MPOrPeCcCUpYIOIero Haabsaepuoro napamya (PSP), arakcun
Opuapuxa, HACIEACTBEHHOW AaTaKCUU, IOYMOMHAYLWPOBAHHON TYrOyXOCTH, BPOXKIASCHHOU
TYTOYXOCTH, JeMeHIHH ¢ Tenpiamu JleBw, JIOOHO-BUCOYHOI JEeMEHLWH, AaMUJIOHI034,
nabeTHueckoil HeBpomaThu, HeBpomatud Ha ¢GoHe BHY, »HTepanbHBIX HEBpONMaTHH WU
akcoHomatuii, cuaapoma I wueitHa-bappe, Tsokenol OCTpoW MOTOPHOM aKCOHAJBHOM HeEHponaTHH
(AMAN), 6one3nu Kpeiitudensaa-Axoba, TpaHCMHUCCHBHON T'yO4aTo0OpasHoOil 3HUedasonaTH,
CIHUHOLIEPEOEIUTSIPHON aTAKCHH, MPEIKJIAMIICUU, HACJAEACTBEHHONW CIMACTUYECKOW Maparuierii,
CMACTHYECKOrO TMapamapes3a, CeMelHHOW CHacTHYeCKOW mapamierud, Oone3Hn (QpaHIy3CKUX
nocesenuii, bonesnu Ltpromnens-Jloppetina u HeankoronsHOro creatorenatuta (NASH).

[464] B HeKkOTOpBIX BapHaHTaX peaju3aluy JAHHOTO OMUCAHHS MPEIIOKEHbI HHTHOUTOPBI
aktuBHOCTH SARMI 151 ieueHust HeWPOAEreHepPaTUBHBIX WJIM HEBPOJOTHYECKHUX 3a00eBaAHUN HITH
pPacCTPOMCTB, KOTOpPBIE 3aTPAarnBalOT JETreHEepalHi0 AaKCOHOB WJIH AaKCOHOMATHIO. B  maHHOM
OMHCAHUH TAKXKe MPEUIOKEHBl CIOCOOBI MpUMEHEHHs] MHTHOUTOpOoB akTHBHOCTH SARMI s

JIeUCHus, TMNpeaAynpeKACHUA WA oOJIeryeHnss AaKCOHAJLHOM AcereLepanuu, axKCOHOIIaTUU U
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HEHPOJEreHepaTUBHBIX HJIM HEBPOJIOTHYECKHX 3a00NEeBaHUN WMJIM  PACCTPOWCTB, KOTOPBIE
3aTParuBalOT aKCOHAIBHYIO JEreHepaLuio.

[465] B HEKOTOpBIX BapHaHTaX peajn3aliH JAHHOTO OMHCAHUS MPEIIOKEHBI CIOCOOBI
JIeUeHUs] HEeHPOIereHepaTUBHBIX WJIH HEBPOJIOTHYECKUX 3a00JIEBAHNI WITH PACCTPOMCTB, CBA3AHHBIX
c AKCOHAJIbHOU Jiereseparueti, AKCOHAJIbHBIM MOBPEKJICHUEM, aAKCOHOMATUSIMH,
NEMUETMHU3UPYIOIUMA  3a00J€BaHUSIMU,  LEHTPAIBHBIM  MOHTHHHBIM  MHEIHHOJIH3OM,
3a00JIEBAaHUSIME MJIH PACCTPOMCTBAMH, BBI3BIBAIOLINMHE MMOBPEKIECHHE HEPBOB, METAOOIMUECKIMHE
3a00JIEBAaHUSIMK,  MHTOXOHIPHAJbHBIMH  3a00J€BaHHUSIMU, MeTaOONIMYECKOH  aKCOHAJIbHOM
JereHepaleli, aKCOHAJIBHBIM TOBPEXKIECHHEM B pe3yjbTare JieHKodHUe]aaonaTuu  Win
NeRKoquCTpOoduu.

[466] B HekOoTOpBIX BapHaHTaX peajrn3alii HEBPOMATHH U aKCOHOMATHH BKJIFOUAIOT JTII000e
3a0o0JieBaHKe WIN MATOJOTHYECKOE COCTOSTHIE, 3aTPpariBaroIlee HEHPOHBI H/HITH MOAAEP/KUBAIOLIIE
KJIETKH, TaKWe KakK, HampuMep, TJIUH, MBIIIEYHbIE KJIeTKH Win (pudOpobiaacThl, U, B YaCTHOCTH,
3a00JieBaHMsI WJIM TATOJIOTHYECKHE COCTOSIHHS, 3aTParuBalollie aKCOHAJIBHOE MOBPEKAECHUE.
AKCOHAJIBHOE TOBpPEXKIEHHE MOXeT OBbITh BBI3BAHO TPABMATHUECKUM TMOBPEKICHHEM WM
HEMEXaHHYEeCKUM TOBPEKICHUEM BCIEACTBHE 3a00JI€BaHMI, MATOJIOTHYECKUX COCTOSHUN WM
BO3/EICTBUSI TOKCHYECKMX MOJIEKYJ WJM JIEKAPCTBEHHBIX AareHToB. Pe3ynpTatoM Takoro
NOBPEXIEHUS] MOXKET OBITh AereHepainus WM AUC(YHKIUS akcOoHAa U moTeps (YHKIHOHATBHOW
HEWPOHAILHOW AKTHBHOCTH. 3a00JIeBaHUSI M IATOJOTHYECKHE COCTOSIHHS, BBI3BAHHBIE WIIH
CBSI3aHHBIE C TAaKUMHM AaKCOHAJIbHBIMU IOBPEXKACHUSIMH, BXOAIT B IIHPOKUN IepedyeHb
HEBPOMATHYECKNX 3a00JeBaHHiI M MATOJOTMYECKUX COCTOSHHUA. Takue HEBpOmaTHH MOrYT
BKJIIOUaTh nepuepruecKne HEBPOIMATHH, LEHTPaIbHbIE HEBPOMATHH M WX kKoMOmHauuu. Kpome
TOro, mnepudepuuecKue HEBPOMATHUECKUE IMPOSBIEHUS MOTYT OBbITh BbI3BAaHBI 3a00JEBAHHSIMH,
CKOHLIEH TPUPOBAHHBIMH, TJIABHBIM 00pa3oM, B LEHTPAJbHONH HEPBHON CHCTEME, a MPOSBJEHUS CO
CTOPOHBI LEHTPAJbHON HEPBHOW CHCTEMBI MOTYT OBITh BBI3BAHBI MO CYLIECTBY NepudeprHuecKkuMu
WJIA CUCTEMHBIMHE 3a00JIEBAHUSIMH.

[467] B HekoTOpBIX BapHaHTax peanu3auud nepudeprueckas HEBPOMATHS MOKET
3aTparuBaTh MOBPEXKICHHE Mepu(pepUUECKHX HEPBOB H/HJIN MOKET ObITh BbI3BaHA 3a00JICBAHHSIMU
HEPBOB WJHM OBITh PE3YJIbTATOM CHCTEMHBIX Oosie3Hell. Hekoropeie Takue 3a00JieBaHHS MOTYT
BKJIIOYATh AualeT, ypeMuto, nHpekunonnsie 3adoneBanus, takue kak CITH]] unn nenpa, mUIIEBYIO
HEIOCTATOYHOCTb, COCYJUCTbIE HJIM KOJUIAr€HOBBIE PACCTPOIMCTBA, TAKHME KAK aTepOCKJIEepO3, U

AYTOUMMYHHBIC 3a60J'IeBaHI/I$I, TAKHUEC KaK CUCTEMHAasA KpaCHas BOJIYaHKa, CKIICpOACPMUs, CApKOUO03,
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PEeBMATOUIHBIM apTPUT M Y3ENKOBBIM MOMHAPTEPUUT. B HEKOTOpPHIX BapHaHTax peaau3aruu
nereHepanusi nepudgepuyeckux HEpBOB  OOYCJIOBJIEHA TpPAaBMATHUECKUM (MEXaHHUYECKHM )
NOBPEKIEHUEM HEPBOB, a TAKKe XMMHYECKHM MJIM TEPMUUYECKUM MOBpEKIeHHEeM HepBoB. Takue
[ATOJIOTHYECKHE COCTOSIHHSI, KOTOpbIe IOBPEKAAIOT TMepH(pepHuecKie HEPBbI, BKJIIOYAIOT
C/ABJIMBAIOIINE WJIM 3AIIEeMJISIOIINE MMOBPEXACHUS, TaKie KaK INIAyKOMa, TYHHEbHBIN 3aIsCTHBIN
CHHAPOM, HEMOCPEACTBEHHAs TpPaBMa, MPOHUKAIOIIHAE IOBPEXKACHHS, KOHTY3HH, IMEpPEOM WJIU
CMeLIeHre KOCTEH, CIaB/IMBaHie, 3aTParuBaollee MOBEPXHOCTHBIE HEPBBI (JIOKTEBBIE, JTyYEBbIE HITH
nepoHeaIbHbIE), KOTOPOE MOKET OBbITh BBI3BAHO JUIMTEIBHBIM HCIOJb30BAHUEM KOCTBUIEH HIIH
CJIMIIKOM TMPOAOJKATEIFHBIM CTOSSHUEM B OJHOM ITOJIOKEHUHU, WM OMYXOJIbIO, HHTPAHEBPAILHOE
KPOBOU3JIHSIHHE, UIIIEMUIO, BO3AEHCTBHE XOJOAA HJIH OOJIyUYEHHUs, HJIH HEKOTOPBIX JIEKAPCTBEHHBIX
NpenapaToB, WJIH TOKCHYHBIX BEIIECTB, TAKUX KaK repOMIUAbl WK MEeCTUUHAb. B uyacTHOCTH,
NOBpPEXIEHHE HEpPBa MOKET OBITh PE3yJbTATOM XHMHUYECKOTO0 MOPAKEHUs LHUTOTOKCHUYECKHM
NPOTHBOPAKOBBIM Ar€HTOM, TAKHM KaK, HAlPHUMEP, TAKCOJI, LUCILUIATHH, HHTHOUTOP MPOTEACOM HJIH
ankaynona OapBHHKA, TaKOW KaK BHHKPHUCTHH. THIOWYHBIE CHMITOMBI TaKUX MepupeprHuecKux
HEBPONATHI BKIIIOUYAIOT CJIa0OCTh, OHEMEHHUE, MAPECTe3HIO (MATOJOrHUYECKOe BOCIPUSITHE, TAKOE KaK
JOKEHUe, IEeKOTaHWe, MOKAJBIBAHWE WJIM TMOLIMIBbIBAHKWE) U OONb B KUCTSIX, PyKax, HOTax H/WiH
CTYNmHSIX. B HEKOTOpBIX BapuaHTax peaju3aldd HEBPONATHs CBS3aHA C MUTOXOHIPHAJBHOMN
micynkuueit. Ilpu Takux HeBpPOMATHSIX MOXKET HAOMIOMATHCS CHH)KEHHE YPOBHSI SHEPrHH, T.€.
cHikeHue yposHelt NAD u ATO.

[468] B HekoTOpBIX BapuaHTax peaju3auuu nepudepudeckas HEBPONATUS MPEACTABISET
coboif MeTabOoJHUYECKYI0 U OSHAOKPUHHYK) HEBPOMATHIO, KOTOPAs BKJIOUAET INHPOKHI CIHEKTp
paccTpoiicTB  mepudeprHyecKux ~ HEPBOB,  CBS3aHHBIX C  CHCTEMHBIMH  3a0OJI€BAaHHUSIMU
MeTa0OIMYECKOT0 MPOUCXOKAeHUs. Takue 3a00jieBaHUs BKIIIOYAIOT, CPEOH MPOUMX, HAIpPUMED,
caxapHblii [nuaber, TUIOTJIMKEMHIO, YPEMHIO, THIIOTHPEO3, TEUEHOYHYI) HEIOCTAaTOYHOCTD,
NOJULMTEMHUIO, AMHUJIONI03, AKPOMETAJIHIO, MOP(PUPHIO, PACCTPOICTBA JIHITH AHOTO/TITHKOIUITHAHOTO
MeTabOoJIM3Ma, MHUIIEBYIO/BUTAMHHHYIO HEIOCTATOYHOCTE W MUTOXOHIPHAJBHBIE PACCTPOMCTBA.
OO0wM MPU3HAKOM YKa3aHHBIX 3a00JIEBaHUI SBJISETCS ydacTHe Mepru(pepuyuecKuXx HEPBOB MO
NeliCTBUEeM U3MEHEHHsl CTPYKTYpbI WK (DYHKIIMH MHEIMHA U AKCOHOB BCIIEACTBHE IUCPETYJISLHH
MeTabOJIMYECKOTO MY TH.

[469] B HekoTOphIX BapuaHTax peaju3alud HEBPONATHH BKJIIOUYAIOT ONTHYECKUE
HEBPOINATHH, TaKWE KaK TJAyKOMa, NEreHepalri0 TaHTJIMeB CETYATKH, TaKyI0 KaK JereHeparus,

CBSI3aHHAsl C MUTMEHTHOW AuCTpoduel ceTuaTKu M HelpomaTHell HAapyKHOW CETYATKH, HEBPUT
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W/WJIH JETeHEPALUIO 3PUTENIEHOTO HePBa, BKIIIOUAs TE, KOTOPBIE CBS3aHbBI C PACCESIHHBIM CKJIEPO30M;
TPaBMATUYECKOE TMOBPEXKIAEHUE 3PUTENIBHOIO HEPBAa, KOTOPOE MOXKET BKJIIOUATh, HaIpUMep,
NOBPEXKACHUE IPH YIAIEHUU OIyXOJIM, HACJIEe[CTBEHHBIE OINTHUYECKHE HEHpOmaTHH, TaKue Kak
Oonesns Krvepa u HacnencTBeHHasi omTuueckas Heifpomatusi Jlebepa; uineMHuecKre ONTHYECKHE
HeWpomaTuu, Takue Kak Heipornatuu Ha (POHE I'MraHTO-KJIETOUHOrO apTepuuTa, MeTaboIHuYecKHe
ONTHYECKHE HEMPOMATHH, TaKHe KaK HeHpoIereHepaTHBHbIE 3a00JE€BaHMs, BKJIIOYAs HEHPOMATHIO
JleOepa, ymOMSIHY TYIO paHee, MHUIIEBbIe HEIOCTATOYHOCTH, TaKHe Kak AehHUIUT BUTAaMHHOB B12 miu
(b onueBoii KUCIOTHI, U TOKCHYeCKHe 3P (heKThl, Takue Kak 3PQeKThl, BbI3BAHHBIE 3TAMOYTOJIOM WK
LUAHU]IOM, HEBPOIATUH, BEI3BAaHHBIE HEOJATONPUATHBIMU PEAKIHSMH HA JIEKAPCTBEHHbBIE CPEACTBA,
U HEBPOTATHH, BbI3BAaHHbIE Ne(DUIIUTOM BUTAMHHOB. MIlleMuyecKkre ONTHYECKHEe HEHPOMATHH TaKKe
BKJIFOUAIOT HE CBSI3aHHYIO C apPTEPUUTOM IEPEAHIOID WINEMHYECKYIO ONTHYECKYIO HeilpomaTtuio. B
HEKOTOPBIX BAapHAHTAX peaju3alMHi ONTHYECKas HelHpomaTusi MPEACTaBsieT cOOOH BO3PAaCTHYIO
ZlereHepaluio KeJITOro MATHA.

[470] B HekoTOpBIX BapuaHTaX peaan3aliil HelpoaereHepaTuBHbIe 3a00JIeBaHNs, KOTOPbIE
CBSI3aHBI C HEHpomaTHed WJIM aKCOHOMATHEeW B IEHTPAJbHOW HEPBHOM CHCTEME, BKIIFOYAIOT
paznuunble 3a0oneBaHusi. Takue 3a0oneBaHuss  BKJIIOYAIOT T€, KOTOPbIE  BKJIFOYAIOT
NPOrPECCHPYIOIIYIO JEMEHLHIO, TaKkue Kak, Hampumep, OoJjie3Hb AJblreliMepa, crapyeckas
nemeHiysi, bonesns [Iuka u 6one3Hr XaHTHHITOHA; 3a00JIeBaHUs LIEHTPAILHOW HEPBHOM CHCTEMBI,
HOPaKAIOLINE MBILIEUHYIO (DYHKIUIO, Takhe Kak, Hampumep, Oose3nb IlapkuHcoHa, 3aboseBaHus
JBUTaTEJbHBIX HEHPOHOB M IMPOrPECCUPYIOINAsi ATAKCHs, Takas Kak aMHOTpO(pHUecKHil OOKOBOWM
CKJIEPO3; [eMHEeIHHH3UpYoLe 3a00sieBaHus, Takue Kak, HampHMep, PACCESHHBIH CKIIePO3;
BUPYCHBbIE OSHIEe(DaTUTh, TaKWe Kak, HalpUMep, T€, KOTOpPbI€ BBI3BAHBI JHTEPOBUPYCAMH,
apOOBHpyCaMH ¥ BHPYCOM IIPOCTOrO Tepreca, W MNpHOHHBbIe 3a0ojieBaHus. MexaHHYECKHe
MOBPEKACHHUS, TaKHE KaK IJIayKOMa, WM TPAaBMATUYECKHE MOBPEKICHUS T'OJIOBBI U CIUHBI TaK>Ke
MOT'YT BBI3BIBATH MOBPEXKACHHE U AETCHEPALUI0 HEPBOB B IOJIOBHOM MO3r€ M B CIMHHOM MO3TE.
Kpome Toro, umemusi ¥ MHCYJIbT, 4 TAKKE MATOJOTMYECKHE COCTOSHUS, TaKW€ KaK MHUTATEIbHAs
HEIOCTATOYHOCTb, U XUMHYECKasi TOKCUYHOCTb, TAKAs KAK TOKCHUYHOCTb XHMHOTEPANEBTHYECKUX
areHTOB, MOT'YT BBI3BIBATH HEBPONATUH LIEHTPAJILHON HEPBHOW CHCTEMBIL.

[471] B HekOTOpBIX BapuaHTaX peajn3aluHd OAHHOTO OMUCAHHS MPEIJIOKEH CIoco0
JieueH!s] HEBPONATHUH WJIM AIICOHONATHH, CBSI3aHHOW C aKCOHAJNBHOM AereHepauneil. B HEeKOTOPBIX
TAKUX BapUaHTaxX peaju3alliid HEBPONAaTHsI MM AaKCOHOMNATHS, CBSI3aHHAsT C AaKCOHAJIbHOU

nereHepaieii, MoeT ObITh JIFOOOW W3 MHOKECTBA HEBPOMATHH WMJIM ACKOHOMATHH, TaKUX Kak,
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Hanpumep, TE€, KOTOPBIC MABJIIAKOTCA HACJICACTBCHHBIMU HWJIM BPOXKXACHHBIMHU, HWJIM CBsA3aHbBI C
oonesnpto  IlapkuHcona, OonesHpro  Anbureiimepa, uH(pekuuern repreca, auadeToMm,
aMuOTPOQUUECKHM OOKOBBIM CKJIEPO30M, NEMHEIUHU3UPYIOMHM 3a00Ji€BaHUEM, HINEMHEN WK
HHCYJIbTOM, XHMHUYECKUM IMOBpEKIeHUEM, TepMmuueckuM noBpexkaenneMm wnu CITHlom. Kpome
TOro, crnocobamMu IO IJAHHOMY OIUCAHHMIO TaKKe MOXKHO JIEYUTh HEHpPOJEreHepaTHBHbIE
3a6OIIeBaHI/I$I, HE YIOMSAHYTBIC BBIIIC, a4 TAKKC INOAMHOXKECTBO BBIIICYIIOMSAHY TBIX 336OHeBaHHﬁ.
Takue mOOMHOXKECTBA 3a00JIEBAHUI MOTYT BKJIKOYATL Ooyie3Hb ITapkuHCOHA UM OONE3HH, KOTOPhIE

He SBJIAIOTCs Oose3Hbio [lapkuHcona, unu 60e3Hb AJbIreiiMepa.

Cybvexmbi

[472] B HekoTOpBIX BapuaHTaX peaju3aliy COSIUHEHHS H/ITH KOMIIO3ULUH, OMMCAHHBIE B
JaHHOM JTOKYMEHTE, BBOIST CyOBeKTa, CTpaJarOlMM M MPeapacloiOKEHHBIM K 3a00JIeBaHUIO,
PaCCTPOMCTBY HMJIM MATOJIOTHYECKOMY COCTOSIHHIO, OIMCAHHOMY B JAHHOM JTOKYMEHTE, B HEKOTOPBIX
BapHAHTaX peaJu3alud Takoe 3a0OoJieBaHHME, PACCTPOWCTBO HJIM MATOJIOTHYECKOE COCTOSHHE
XapaKTepu3yeTcsl aKCOHAJILHON aereHeparuei, Takod Kak OJHO W3 MATOJOTHYECKUX COCTOSHUM,
YIOMSIHYTBIX B JAHHOM JIOKYMEHTE.

[473] B HekOTOpBIX BapHaHTaxX pean3alud CyOBEKT, KOTOPOMY BBOIST COEOMHEHUE WM
KOMIIO3MLIUIO, OMHCAHHYID B NAHHOM JOKYMEHTe, MPOSBISET OAWH MM OOjiee MPHU3HAKOB WIIH
CHMIITOMOB, CBSI3aHHBIX C aKCOHAQJIBbHON JereHepanueil, B HEKOTOPHIX BapHaHTaX peaIU3aluu
CyOBEKT He MPOSIBIIIET HUKAKMX MPU3HAKOB WJIK CUMITOMOB HEHPOIereHepaLuu.

[474] B HeKOTOpBIX BapHaHTaX pean3alii MPeLIoKeHHbIE CIOCOOBI BKIIIOYAIOT BBEAECHHE
coemuHenus Gpopmyiisl [ umn dopmyser I manueHTy, Hy)KAAKOLIEMYCsSl B 3TOM. B HEKOTOPBIX Takux
BAPHAHTAX peaJN3aldy MALHEeHT TOABEeP)KEH PHUCKY Ppa3BUTHS MATOJIOTHYECKOrO COCTOSHHUS,
XapaKTepU3yIOLIerocs: aKCOHAIIBHON NiereHepanuell. B HeKOTOPBIX BapHaHTax peau3alui HalueHT
MMeeT TATOJIOTHUECKOe COCTOSHHE, XapaKTepu3yrollleecs aKCOHAJIBHOW JiereHeparueir. B
HEKOTOPBIX BAPHAHTAX peAM3alHU{ Yy MalUeHTa OUArHOCTHPOBAHO MATOJOIMYECKOE COCTOSIHHE,
XapaKTepU3YyIOIIeeCss aKCOHATBHOM JleTeHepaluen.

[475] B HekOTOpBIX BapuaHTaX peajn3alii NpeioKeHHbIe CIIOCOOBI BKITIOUAIOT BBEIEHHE
KOMITO3UIINH, ONHUCAHHOM B AAHHOM JOKYMEHTE, TpyIIe MAalHeHTOB, HYKOAIOIIUXCs B 3TOM. B
HEKOTOPBIX BapHAHTAX peai3alid yKa3aHHAs rpymnna BeIOpaHA W3 WHIAMBHAYYMOB, NEATEILHOCTD
KOTOPBIX CBSI3aHA C BBICOKUM pPHCKOM TPaBMAaTHYECKOTO HEHPOHAJIBHOrO MOBpEXKIeHus. B
HEKOTOPBIX BapHAHTAaX peAM3alMd yKa3aHHAs rpynna BbeIOpaHa H3 CIOPTCMEHOB, KOTOPBIE

3aHUMAIOTCS CIIOPTOM HJTH APYTOH NEeSITeIbHOCTBIO C BEICOKOW CTENEHBIO PUCKA.
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[476] B HekoTOpRIX BapMaHTax peau3auud CyOBEKT NOABEPKEH pUCKY pPa3BUTHS
MaTOJIOTHUECKOI'0 COCTOSIHUSI, XapaKTEPU3YIOILIErocs aKCOHAIbHON aereHepauueid. B HEKOTOpPBIX
BApHAHTAX peaTn3alid CyObeKT HAeHTU(QUIUPOBAH KAaK HMEIOMHI PUCK AKCOHAJIBHON
JereHepali, HampuMep, Ha OCHOBAaHMM TIEHOTHNA CyOBeKTa, AWarHo3a MNaTOJIOTHYECKOro
COCTOSIHMSI, CBSI3aHHOT'O C aKCOHAJILHOW JereHepariiel, 1/ nid BO3AEHCTBUS areHTa U/HJIH yCIIOBHS,
BBI3BIBAIOLIETO AKCOHAJIBHYIO I€T€HEePALIUIO.

[477] B HekoTOpRIX BapHaHTax peajru3alddl NALUUEHT MOABEP)KEH PHCKY pa3BUTHUS
HEWpOJEereHEePaTHBHOTO paccTpoiicTBa. B BapmaHTax peanuzanuu NMamueHT SBISIETCS MOXKUIIBIM. B
HEKOTOPBIX BapHaHTaX peaH3aliil y MalueHTa CYLIECTBYET HM3BECTHBIH T€HETHUECKUi (PaxTop
pucKa HelpojereHepani. B HEKOTOPHIX BapHaHTAX peali3alliil y MalneHTa UMEETCS CEMENHBIN
aHaMHe3 HeHpOoIereHepaTHBHOrO 3a0oJieBaHUs. B HEKOTOpBIX BapUaHTAX peAM3aLUU MALHEHT
OKCIpPEecCCHpyeT OnHy uiau Oojlee KOMUH HM3BECTHOTO TEHETHYECKOro (hakTopa pHCKa
Helipozerenepauni. B HEKOTOPBIX BAPHAHTAX PeasU3alii NALHUEHT BbIAEIEH U3 IPYNIIEI C BEICOKOM
BCTPEUAEMOCTRIO HeWpoereHepaund. B HEKOTOPEIX BapHaHTaX pean3alud HalueHT HMeeT
SKCHAHCUIO T'eKCAHYKJIEOTUOHBIX MMOBTOPOB B 72 OTKPBHITON paMKe CUMTHIBaHUS 9 XpoMocoM:bl. B
HEKOTOPBIX BAPHAHTAX PEATU3aLiU MALMEeHT UMeeT OaHY Win Oosiee konuii ayutenn ApoE4.

[478] B HeKkOTOpBIX BapUaHTax peajn3alud CyObeKThI, KOTOPBHIM BBOIST COEOUHEHHUE WU
KOMIIO3HLIUIO, OMUCAHHYIO B JaHHOM JOKYMEHTE, MOTYT MNPEACTaBIsATh COOOH WM BKJIIOYATH
CyOBEKTOB, CTPAJAIOLUIMX WM MPEIPACIONOKEHHBIX K HEWpOAereHepaTHBHOMY 3a00JIEBAHHIO,
pPacCTpOMCTBY WJIM NATOJIOTHUUECKOMY COCTOSHHUIO. B HEKOTOpBIX BapuaHTax peaju3aluu
HelponereHepatuBHOe 3a00JieBaHWEe, PACCTPOMCTBO HIJIM TMATOJIOTHYECKOE COCTOSHHE MOXKET
NPEICTaBIIATE COOON WMJIH BKJIFOYATH TPAaBMATHUYECKOE HEHPOHAILHOE MOBpEXKAEHHE. B HEKOTOPHIX
BapHaHTaX peaii3alii TPAaBMaTHYECKOE HEHPOHATBHOE TTOBPEXKIAEHHE MPEACTABISIET COOO0I TpaBMy
OT yJapa TYIbIM IPEIMETOM, 3aKPBITYIO TPABMY TI'OJIOBBI, OTKPBITYIO TPAaBMY T'OJIOBBI, BO3AEHCTBHE
yAapHOW BOJIHBI W/WJIM B3PBIBHOH CHIIBI, MPOHHKAIOIIEE MOBPEKICHUE B JKEIYJAOYKE T'OJIOBHOTO
MO3ra WJH HWHHEPBUPOBAHHYIO 00iacTe Tena. B  HEKOTOPBIX BapHaHTax peajH3alHu
TPaBMAaTHYECKOE HEWPOHAJIbHOE MOBPEXKIEHHE MPEACTaBIseT CO00H (haKTOp, KOTOPBIH BHI3BIBAET
neGopMaLunIo, pacTsHKEHHE, Pa3pyLIeHe UIH HCKPUBJIEHUE aKCOHOB.

[479] B HeKOTOpBIX BapHaHTaX peaii3alui CyOBEKT 3aHUMAETCs A TeIbHOCTBIO, KOTOPast
onpeneneHa Kak (akTOp pUCKA HEWPOHANBHOH [erpajaunud, Hampumep, CyOBEKT 3aHHMAeTCs
KOHTAKTHBIMU BHIAMH CIIOPTa WJIM JEATEJIbHOCTBIO C BBICOKOW BEPOSITHOCTHIO TPaBMAaTHUECKOTO

MOBPEXAEHUSI HEHPOHOB.
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[480] Hanpuwmep, cyObekT MokeT OBbITH NALIEHTOM, KOTOPBI MPUHUMAET U KOTOPOMY
Ha3HAYeHAa XUMHUOTepamus, CBsizaHHass ¢ mnepudepuueckoid  HeBpomatuen.  IIpumepsr
XUMHOTEPAeBTUUECKUX areHTOB BKJIIOYAIOT, HO HE OrpaHUYMBAsICh UMM, TAJUAOMUJ, SIMOTUIIOHBI
(Hanpumep, WKCAOENMWIIOH), TaKCaHbl (HApPUMEp, MAKIUTAKCE M JOLETAKCEN), AaJIKaJIOU bl
OapBuHKa (HampuMep, BUHOJACTHH, BHHOPEJIOWH, BUHKPUCTHH W BHUHIE3WH), HWHTHOUTOPHI
nporeacoMm (Hampumep, OopTe3oMub), mpemnapatbl HA OCHOBE IJIATHHBI (HANpPUMeEp, LHUCILIATHH,
OKCAJIUIUIATHH U KapOOIUIaThH).

[481] B HekOTOpBIX BapuaHTaX peajH3alii MPeaIoKeHHbIe CIIOCOOBI BKITFOUAIOT BBEIEHHE
KOMITO3UIINH, ONMMCAHHOW B JAHHOM JOKYMEHTE, MAalMEeHTy WIH TPyIIe MalHueHTOB Ha OCHOBAHUHU
OPUCYTCTBUSL WJIM OTCYTCTBHSL ONHOrO MM Oojee OnoMapkepoB. B HEKOTOpBIX BapuaHTaX
peanu3anyi MPENJOKEHHbIE CIMOCOObl  JOMOMHUTENBPHO BKIIIOYAIOT OTCIIEKHUBAHUE YPOBHS
Ouomapkepa y MalMeHTa WIH TPYMIbI MAHEHTOB U COOTBETCTBYIOLIEE KOPPEKTHPOBAHUE CXEMBI

BBCIACHHSA 03.

Beeodenue 003

[482] Cnennanucram B JaHHOW OOJIACTH TEXHHKH MOHSITHO, YTO B HEKOTOPBIX BapHaHTAX
peanu3anii TOYHOE KOJMYECTBO KOHKPETHOTO COSAWHEHHS, BKJIFOUEHHOTO W/WJIM JOCTaBJIEHHOTO
NOCPEACTBOM BBEACHHs (hapMalleBTHUECKOH KOMIIO3MLUU WM CXEMbl, OMHCAHHOW B JaHHOM
JOKYMEHTE, MOXKET ObITh BBIOPAHO MPAKTUKYIOLIMM METHLIMHCKAM PaOOTHHKOM U MOXKET OBbITh
Pa3THYHBIM Uil PA3HBIX CYOBEKTOB, HAPUMEP, C YUETOM OJHOIrO WK Oosiee u3 OHOJIOTHYECKOro
BHIa, BO3pPACTa U OOIIEr0 COCTOSHUS CyOBEKTa H/MITH OCOOEHHOCTEH KOHKPETHOTO COEIMHEHHU ST UITH
KOMIIO3HMLUHU, CrI0co0a ee BBENEHHUS U T.I. AJIbTEPHATHBHO, B HEKOTOPHIX BapHAHTAX peajH3aliu
KOJIMYECTBO KOHKPETHOTO COEAWHEHUS, BKJFOUEHHOTO W/WJM IOCTABJIEHHOTO IOCPEICTBOM
BBeZIeHHs (papMalleBTUUECKOW KOMITO3UIIMK HMJIH CXEMBI, OMMCAHHONH B JAHHOM JOKYMEHTE, MOYKET
OBITh CTAHAAPTH3MPOBAHO JIsl PEJEBAHTHOW I'PYIMIbI MAUEHTOB (HAPUMED, AJIsl BCEX MALMEHTOB,
IUTs BCEX MALMEHTOB OMPENETIEHHOr0 BO3pPACTa WM CTaAuH 3a00JEBaHMUS, WIH SKCIPECCHPYIOLINX
OIpeNeNeHHbIi OHOMapKep  T.1.).

[483] IlpennoxkenHoe COeOMHEHHE WM KOMIIO3ULUIO IO JaHHOMY  OIHCAHHIO
NPEANOUYTHTEBHO COCTABIISIOT B €OHHHUHYIO JIEKAPCTBEHHYIO (OPMY IJis MPOCTOTHI BBENEHHS U
enuHOOOpasust 103. BrIpakeHWe «enWHWUYHAS JIeKapCTBEHHass (opMa» B MOAHHOM KOHTEKCTE
OTHOCHUTCS K (PU3UYECKH OTHENbHOH €AMHHUIE areHTa, COOTBETCTBYIOLIECH MALIMEHTY, MOIEKAIEMY

JICUCHUIO. OI[HaKO CIeayeT NOHUMAaTh, 4TO 06H.Ia$I CyTOUHAadA 403a NPECATOKCHHOT'O COCAUHCHU A NN
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KOMITO3ULIMH IO JAaHHOMY ONHMCAaHHIO OyAeT ompeneneHa JiedallluM BpayoM B PaMKax 37paBoOro
MeAMUUHCKOro cyxnaeHusi. KonkperHsiii ypoBenb 3((ekTuBHON 103kl i JTHOOOr0 KOHKPETHOTO
NAMEeHTa UM OPraHU3Ma 3aBHCHT OT PA3IMUHBIX (PAKTOPOB, BKJIIOUAS PACCTPOMCTBO, MOAJIEKALIIEe
JIEYEHUIO, U TSDKECTb J3TOr0 PACCTPONCTBA;, KJIMHUYECKOE COCTOSHME KOHKPETHOIO IallMeHTa;
IPUYMHY PAcCCTPONCTBA; AKTUBHOCTb KOHKPETHOI'O HCIHOJIb3YeMOI'O0 COEIUHEHHUS, KOHKPETHYIO
UCIIOJIb3YEMYIO0 KOMIIO3UIMIO, BO3PACT, MACCY Tejia, O0Ilee COCTOSIHHE 3[0POBBS, MOJ M PAaLUOH
NalnuvenTa; BpeMs BBeAEHUs, 00JacTh HOCTABKH areHTa, Crocod BBEOEHHS W CKOPOCTh SKCKPELHMH
KOHKPETHOTO HCIOJIb3yeMOr0 COSOUHEHHs; MPOAOJLKUTENIBHOCTh JIGUEHUS, JIeKapCTBEHHBIE
CpeACTBa, UCIOJIb3yeEMble B KOMOMHAIIUN WK BMECTE C KOHKPETHBIM HCIOJIb3YEMBIM COETHHEHHEM,
U monoOHbIe (PAKTOPBI, XOPOLIO H3BECTHBIE B 00JaCTH MeOUUUHBIL D(P(PEKTUBHOE KOJHUYECTBO
COEIMHEHHsl, MOJyIeXallee BBEICHHUIO, ONMPENesieTCs YKa3aHHBIMH COOOpPaKEHUSMU U SIBJISIETCS
MUHHMAJIbHBIM ~ KOJINYECTBOM, HEOOXOOUMBIM sl WHruOupoBaHusi akTuBHOCTH SARMI,
TpebyeMoro aisi NpeaynpekIeHUs UK JISYEHHs HeJKeNlaTeIbHOTO 3200 IeBaHusI HITH PAcCTPONHCTBA,
TAKOTr O KaK, HapuMep, HelipoJereHepanus Uil TpaBMaTHYecKoe HelpOHAIbHOE OBPEXKICHHE.
[484] dapmaneBTUUECKH MpHEMJIeMas KOMIIO3ULUS M0 JAHHOMY OIMUCAHHIO MOKET OBITh
BBEJIEHA JIIOJSM U JPYTHM JXHUBOTHBIM IE€POPAIbHO, PEKTAIBbHO, BHYTPHUBEHHO, MAapEHTEPAJIBHO,
UHTPALMCTEPHAIILHO, HHTPABATHHAILHO, HHTPANIEPUTOHEATBHO, MECTHO (B BUJIE MOPOLIKOB, Ma3el
WIA Kamejib), TPaHCOYKKaJbHO, KaK B CJydae IMEPOPAIbHBIX HJIM HA3QIBHBIX CIPEEB, WM
noa00HBIME Ccrioco0aMu, B 3aBHCHMOCTH OT TSDKECTH 3a00JIeBaHUs], pacCTPOWCTBA MM HH(EKIuH,
nojajieXxalnel Jie4eHH0. B HEKOTOpBhIX BapHaHTaxX peau3aluy CYTOUYHYIO 703y BBOIST B BUIE
€IUHON CYyTOUHOH O3Bl WJIM B APOOHBIX J03aX OT ABYX A0 LIECTH pa3 B CYyTKH, Wid B (opme ¢
YCTOHYMBBIM BBICBOOOXKIEeHHEM. Takas cxemMa BBEIEHHS 103 MOKET ObITh MmomoOpaHa [uIst
obecrevueHrsi ONTHMAIBHOTO TEPANEeBTHYECKOro oTBeTa. COeNMHEHNsT MOYKHO BBOIUTH MO CXEME OT
1 no 4 pa3 B CyTKH, NIPEANOYTHTEIHHO OJWH WUJIH ABA Pa3a B CYTKH.

[485] B HexkoTOpBIX BapHaHTax peain3aluyd KOMIIO3WILUH MO JAHHOMY ONHUCAHHIO MOTYT
ObITh BBEIEHBbI MEPOPATBLHO, MAPEHTEPATBHO, UHTAALUEN CIpes, MECTHO, PEKTaJbHO, HA3aJbHO,
TpaHCOYKKaJIbHO, BarMHAJBHO WM  Yepe3 HUMIUIAHTHPOBAaHHBIA  pe3epByap. TepmuH
«HapeHTepaibHBII» B  JaHHOM  KOHTEKCTE  BKJIIOYAeT  NOAKOXKHBIM,  BHYTPHBEHHBIMH,
BHYTPUMBILIEYHBIN, BHYTPHCYCTaBHBI, WHTPACHHOBHAJILHBIM, WHTPACTEPHAJIBHBIH,
WHTPATEKAIbHBIM, BHYTPUIEUEHOUHBIH, BHYTPUKOXKHBIA, BHYTPUIJIA3HOW, BHYTPHUOYArOBBIM H
BHYTpPUYEPENHOH crnocod BBeAeHUs HHBEKUUH win uHQy3ui. [IpenmnodtuTensHO, KOMITO3HIIHH

BBOIST MEPOPATIBHO, HHTPAIICPUTOHCAJIbHO UJIM BHYTPUBCHHO.
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[486] B HexoTOphIX BapHaHTax peajau3anuu (hapMareBTHYECKH MPHeMJIEMble KOMIO3UIIHH
1O TaHHOMY ONHCAHHIO TAK)KE MOKHO BBOJUTH MECTHO, OCOOEHHO €CH IeJib JIEYEHHUs] BKIIIOUaeT
00JIaCTH WM OpraHbl, JIETKO NOCTYIHBIE MPU MECTHOM MPHUMEHEHHH, BKJIOUYasi 3a0osieBaHusl 1Jias,
KOJKH WJIM HM)KHEW YacTH KUIIEeYHOro TpakTa. [IpuroaHeie ajis MECTHOrO NpUMEHEHHs] KOMITO3UIIUU
0e3 Tpyza MmonyyaroT Ui KaKIOU M3 YKa3aHHBIX 00JaCTel MM OPraHoB.

[487] Haubonee mnpenmoututensHo, (apMaleBTHUYECKH IPUEMIIEMbIE KOMITO3HIMH 10
JaHHOMY ONHCAHHIO COCTABJIEHBI B JIEKAPCTBEHHBIE (POPMBI Uil MEPOPATBHOrO BBeAeHus. Takue
JieKapCTBEHHbIE (OPMBI MOKHO BBOMMTH C muiled wiu Oe3 Hee. B HEKOTOpPBIX BapHaHTax
peanu3anui (GapMaleBTHUECKd MPHEMJIEMblE KOMITO3MIUU IO JAHHOMY OIMCAHHIO BBOIIT O€3
nuiid. B apyrux BapuaHTax peanu3zauuu (papMaleBTHUECKH MpUEMJIEMble KOMIIO3MLUHU IO
JAHHOMY ONMCAHHUIO BBOISAT C MUILEH.

[488] Takue HONMOJIHUTEIBHBIE areHThl MOXKHO BBOOUTH OTHENBHO OT MPEMAJIOKEHHOTO
COCNMHEHUs] WM €ro KOMIIO3WIMH, KaK YacTb CJOKHOH CXeMbl JIedeHHs. AJIbTepHATHUBHO,
yKa3aHHbIE€ areHTbl MOTYT OBITP YACTBIO E€AWHOW JIEKAPCTBEHHON [O3bI, CMEIIAHHOW C
MpeJIOKEeHHBIM COeqMHEeHueM B OfHOl xomnosuuuu. IIpu BBeneHHMH B COCTaBE CJIOKHON CXEMBI
JieueHHusl, 7Ba AKTUBHBIX areHTa MOKHO IPUHUMATL OJHOBPEMEHHO, IOCJIENOBATENIbHO HJIU B
npenenax OnpefesieHHOro MepHoa BpeMEHH OTHOCHTENBHO APYT Apyra, OOBIYHO B MpeAesiax MsTH
4acoB ApyT OT Apyra.

[489] Takke ciemyeT MOHMMATh, YTO KOHKPETHAs 10338 W CXeMa JIeYeHHs sl JIFo0O0ro
KOHKPETHOTO TMAaIl[MeHTa MOXKET 3aBHUCETh OT pa3IUYHbIX (HAKTOPOB, BKJIIOUYAs AKTHBHOCTH
KOHKPETHOTO HCIIOJIb3yEMOr0 COEAMHEHHU I, BO3PACT, MAacCy Tena, o0lee COCTOSIHHE 30POBbS, MOJ,
panuoH, BpeMsl BBEACHHS, CKOPOCTb 3KCKpPELHH, COUSTaHNE JIEKAPCTB U PElIeHHe JIeualero Bpaya,
a TaKke TSHKECTh KOHKPETHOTO 3a00JIeBaHUs, MOJJIEKAINEro JieueHHI0. B HEKOTOpPBIX BapuaHTaX
peanu3auui KOJMYECTBO COSAWHEHUs MO AAHHOMY OIMMCAHWI0 B KOMIIO3HIMU TaKXe 3aBHUCUT OT
KOHKPETHOTO COEANHEHHS B YKa3aHHOW KOMIIO3ULINH.

[490] B HekoTOphix BapuaHTax peanu3auud uHruOupoBanne SARMI, omucanHOe B
JAHHOM JTOKYMEHTE, MOJKET OBITh HCIOJIb30BAHO B KOMOWHAIMK C OOHOW wWiu Oojiee APyruMu
TepamusMH JUI JIEYEeHHs] DPElIeBaHTHOro 3aboieBaHusi, PACCTPONCTBA WIJIM MHATOJOTHYECKOTO
COCTOsiHUSL. B HEKOTOpBIX BapHaHTax pean3alii BBeneHHe 103 MHruouTopa SARMI usMeHsOT
OpU KCIOJB30BAHUU B KOMOWHHPOBAHHOW TepaluHd, MO CPABHEHUIO C BBEJACHHEM B KayeCTBe
MOHOTEpaNuU; aJbTEPHATUBHO WJIU OMOJHUTENBHO, B HEKOTOPBIX BapUaHTaX peau3aluud Ty

TEPANuio, KOTOPYIO BBOMAT B KOMOHHAIMU ¢ uHruOupoBannem SARMI, OnucaHHBIM B JaHHOM
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JIOKyMEHTE, BBOOST B COOTBETCTBHH CO CXEMOH WM MPOTOKOJOM, KOTOPBHIH OTIIMYAETCS OT €e
CXEMBbI MJIA TTPOTOKOJIA MPH BBEIEHUHU OTAEIbHO UM B KOMOMHALIMK C OOHON WM OOJiee TepanusimMH,
OTJMYHBIMUA OT MHTHOMpoBaHUuss SARMI. B HEKOTOpPLIX BapuaHTaxX peajM3aldyd B KOMITO3UIUSAX,
KOTOpBIE COIEpPKAT MOMOJIHUTENILHBIA TEepPareBTHYSCKAN AareHT, YKA3aHHBIA JTOMOJHUTEIbHBIN
TepaneBTHYECKUN areHT M MPEeUIOKeHHOE COeAMHEHHEe MOTYT NeWCTBOBATH CHHEpreTuuecku. B
HEKOTOPBIX BapHAHTAX PeAM3alii OJHY UJIH 0ojiee Teparuii, HCIOJIb3yEMbIX B KOMOUHHUPOBAHHOM
cXeMe, BBOAT B 00Jiee HU3KOM 03€ MK PEKE, YEM MPH MCIIOJIb30BAHUH B KAUECTBE MOHOTEPAITHH.

[491] B HeKkOTOpBIX BapuaHTaX peaju3alii COSIUHEHHS 1/ITH KOMITO3ULUH, OMMCAHHBIE B
JAHHOM JIOKYMEHTE, BBOAAT C XUMHOTEPANTEBTHUECKUM areHTOM, BKJIIOUAs, HO HE OTPaHUYHBASICH
UMHU,  QJKHJIMPYIOI[HE  areHTbl, AaHTPAlUKIWHBI, TaKCaHbl, OMOTHJIOHBI,  HHTHOUTOPHI
THCTOHIEAIETHIIA3bI, HHTHOUTOPBI TOMOW30MEPA3bl, MHTHOUTOPHI KWHA3BI, aHAJIOTH HYKJIEOTH]IOB,
NENTHHbIE aHTHOMOTHKH, areHThl HA OCHOBE IUIATHHBI, PETHHOMJbI, AJIKAJOUIbl OapBHHKA H
POU3BOAHbIE. B HEKOTOPBIX BapHaHTAX PeaU3alUK COSIMHEHHUS W/MJIA KOMITO3UIIUU, OMKMCAHHbBIE

B IAHHOM JTOKYMEHTE, BBOAAT B KOMOuHaIuu ¢ uHruoutropamu PARP.

Ilpumepsl

[492] Ilpennoxkennas: unes, BKJIIOYasl ONMCaHUE, NIPECTaBIeHHOe B pazzaene «lIpumepsi»,
HE MpeIHAa3HA4YeHO JUIs OrpaHuueHus oObema Gopmysbl uzo0Operenus. Ecnu cnenuanbHO He
YKa3aHO B MPOLIEALIEM BPEMEHH, TO BKJIIOYEHHE B IPUMEPbl HE O3HAYAET, YTO SKCIIEPHUMEHTBI
NEeWCTBUTENBHO NpOoBOMMUIACE. Clieaylonye HEeOrPaHHYMBAIOLINE IPUMEPhl MPUBEICHBI IS
JOIOJHUTENIPHON MJUTIOCTPALMK JAHHOTO onucanus. CrenuanucTaM B JAHHOW OOJIACTH TEXHHUKH B
CBETE IMPENCTABJIEHHOrO OMUCaHWs OyJeT MOHSTHO, YTO MOTYT OBITh CHEJIAHBI MHOT'OYHCIIEHHBIE
HU3MEHEHHs] KOHKPETHBIX ONMCAHHBIX BAPHAHTOB PEAIU3aLUU, U IIPH 3TOM BCe ele Oyaer MmoinyyeH
nonOOHBIA WM aHAJNIOTHYHBIA pe3yJbTaT 0€3 OTCTYIUIEHHsS OT CYILIHOCTH W OObeMa JaHHOTO

OITHCAaHH .

Cnocobwi
[493] JInst HEKOTOPBIX CMOCOOOB M KOMITO3MIIMN, ONHCAHHBIX B JAaHHOM JOKYMEHTE,
HCIOJIb30BaHbI J1a00PATOPHBIE TEXHOJIOTHH, XOPOIIO M3BECTHLIE OMBITHBIM CIEHAIMCTAM, U OHH
MpenCTaBieHbl B TAOOPATOPHBIX PyKOBOACTBAaX, TaKKX Kak Sambrook, J., et al., Molecular Cloning:
A Laboratory Manual, 3e u3z., Cold Spring Harbor Laboratory Press, Kong Cnpunr Xap6op, mtart
Hbm-ﬁopx, 2001; Methods In Molecular Biology, mon pen. Richard, Humana Press, NJ, 1995;

Spector, D. L. et al., Cells: A Laboratory Manual, Cold Spring Harbor Laboratory Press, Konn
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Cnpunr Xap6op, mrar Heio-Hopk, 1998; u Harlow, E., Using Antibodies: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Komax Cnpunr Xap6op, mrar Hero-Hopk, 1999. CriocoGsr
BBeZIeHNs (papMaleBTHUECKUX MPENapaToB U CXeMbl BBEIEHHUS 03I MOTYT OBITh ONpPENEJCHBI B
COOTBETCTBUH CO CTAHJAPTHBIMH MpPHHOUIAMH (PAPMAKOJIOTHH C HCIOJB30BAHUEM METO/OB,
IPEACTABIEHHBIX B CTAHJAPTHBIX CIIPABOYHBIX MOCOOMSIX, TakuX Kak Remington: the Science and
Practice of Pharmacy (Alfonso R. Gennaro pen. 19e uza. 1995); Hardman, J.G., et al., Goodman &
Gilman’s The Pharmacological Basis of Therapeutics, nessaroe usmanue, McGraw-Hill, 1996; u
Rowe, R.C., et al., Handbook of Pharmaceutical Excipients, uerBeproe usnanue, Pharmaceutical

Press, 2003.

IMpumep 1: Cunre3 coennHeHni

OO0wue cnocolbl cuHTE3a

[494] CoenuHeHusi IO TAHHOMY H300PETEHHIO M MX MPOMEKYTOUYHBIE COEIUHEHHS] MOTYT
ObITh MONy4YeHbl Ccroco0aMH CHHTE3a, KOTOpPble H3BECTHBI CIELUAINCTAaM B JaHHOH 001acTu
TEXHUKU U ONMCAHBI B IUTEPATyPE 1O OPraHMYecKOMy cuHTe3y. lIpeanoururensHo, npemioKeHHbIe
COeMHEeHHUs MOTYyYaloT aHAJOTHYHO CriocobaMm mosrydeHus, 6ojee moapoOHO ONMUCAHHBIM Jajiee, B
YAaCTHOCTH, KaK OMHCAHO B JKCIIEPHMEHTAJbHOM pasnene. B HEeKOTOpBIX ciiydasiXx MOKET OBITb
WU3MEHEH NPSIIOK OCYLIECTBICHHS CTaauil peakuuu. Takyke MOTYT ObITh MCIIOJIb30BAHBI BAPHAHTHI
Coco0OB TPOBENEHHUsS] PEAKIHMH, W3BECTHBbIE CIELHAJMCTaM B JAHHOW OOJIACTH TEXHUKH, HO
noApOOHO He ONMUCAHHBIE B TAHHOM JOKYMEHTE.

[495] OOmue crocoObl MOMyYeHHs COeNUHEHHUH 10 AaHHOMY H300pPETeHHIO CTaHyT
MOHSITHBI CIEHAIMCTAM B JAHHOW OOJIACTH TEXHWKH, M3YUYHMBIIUM CIIEAyIOLIHe cxeMbl. McxomHbIe
BEIIECTBA MOTYT OBITh TOJYUY€HBI CIOCOOAMH, OMHCAHHBIMH B JIMTEPATYPE WJIH B JAHHOM
NOKYMEHTE, HJIA MOrYT OBbITh MOJyYEHbl AHAJIOTUYHBIM WK MOAOOHBIM crocoboM. JlroObie
(YHKUHMOHABHBIE TPYIIBI B HCXOIHBIX BEIECTBAX HUJIH MPOMEKY TOUHBIX COEIMHEHHUSIX MOTYT OBITh
3aLHIIEHbl C TOMOIIBIO OOBIUHBIX 3ALIUTHBIX Ipymil. Takue 3aIUTHBIE TPYITbl MOTYT OBITH CHOBA
yZaJIeHbl Ha MOAXOASIIeH CTaJiH MOCIeI0BATEIbHOCTH PEaKUi C MOMOIIBIO CIIOCOOOB, H3BECTHBIX
CEeLUATNCTaM B JAHHOW 00JIACTH TEXHUKH.

[496] OnTuMasnbHBIE YCIOBHS PEaKIMU W BpeMs peakUHH MOTYT BapbHpPOBATHCS B
3aBUCHMOCTH OT KOHKPETHBIX HCIIOJIb3YyEMbIX PEareHTOB. Eciin He yKa3aHO WHOE, TO PACTBOPUTENH,
TEMIEpaTypbl, MAABJIEHHS U APYrHe YCJIOBHS peakuh MOryT ObiTb 0e3 Tpyaa BBIOpaHBI

CMEHAUCTOM B JaHHOW obOnactu TexHuku. KOHKpeTHbIE CIOCOOBI MPENCTABIIEHBI B pasmene
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«IIpumepsr cuHTe3a». [IpOMEKYTOUHBIE COEMWHEHHS M MPOAYKTBI MOTYT OBITh OYHIIEHBI
xpomarorpadueil Ha CHIIMKarene, nepekpucran3anieil u/mmm obparienHo-dpazosoit BOXX (OD-
BOXX). OtnenbHble 3HAHTUOMEpPHI MOTYT OBITh TOJYYEHBI pa3feNICHHEM paleMHUYeCKUX
npoaykToB ¢ momounsio xupansHoii BOXKX. B meromax ounctku BOXX ucnonsizosamu 0-100%
aneToHuTpUiIa B Boxe, conepxkaieit 0,1% mypaBeunoit kuciaotsl, 0,1-0,001% TOK, 10 MM BoaHbII
pacteop OukapOonaTa ammonus win 0,2% BOIHBIN PaCTBOP FHAPOKCHIA AMMOHHUS, H HCIOJIb30BAIH
OJTHY U3 CJIEIYIOIIUX KOJIOHOK!

a) xosjonka Waters Xbridge C18, 10 mxm, 30x100 mm

b) xononka Waters Sunfire C18, 10 mkm, 30x100 mm

c) komnonka Waters Xbridge C18, 3,5 mkm, 50x4,6 mm

d) xomnonka HALO C18, 2,7 mxm, 30x4,6 MM

e) kosnonka Waters Sunfire C18, 3,5 mxm, 50x4,6 mm
[497] IIpumeps cuaTE3a
[498] KapOoHOBbIE KHCITOTHI, HCIIOJIb30BAHHBIE [IJIS TIOJTyUYEeHUs] COSIMHEHUH, OMMMCAHHBIX B
JaHHOM JOKYMEHTe, JuOO AOCTYHmHBI B mpojaxke, OO MOryT ObITe 0Oe3 TpyJda MOJIyYeHBI
CMEHATUCTOM B JaHHOH OONACTH TEXHUKHU, JIMOO MOTYT OBITh MOJy4YEHbI OJHHUM M3 CIIOCOOOB,
MPENCTABIEHHBIX HIKE. XJIOPAHTUAPUILI KUCIIOT, UCIOJb30BAHHbBIE IS MOJIYYEHHUS] COEIMHEHUM,
ONMHMCAHHBIX B JaHHOM IOKYMEHTE, MOTYT ObITb 0€3 Tpyaa MOJyYeHbl CHEUUaJMCTOM B JAHHOM

00JIACTH TEXHUKH U3 Kap6OHOBLIX KHUCJIOT C IPUMCHEHUEM TaKUX PEAr€HTOB KaK OKCATWIXJIOPUI U

CyJ1b(OHUIIXIIOPHI.
[499] Croocob A
/A 0 1} MancHoBaA KMCACTA MOH
H ) CI,Ni(H,0}, NaBH, 0
R-1 R-2
[S500] K pacteopy R-1 (0,97 r, 5,39 mmons) u manoHoBo# kuciotsl (0,81 mut, 8,08 Mmmosib)

B mupumuee (3,15 wmn) pobaemsum nunepuamH (53 wmxi, 0,539 mmons). IlepememmBanu
peaknronHyrw cmech mpu 115 °C B Teuenuwe 19 wacor. Ilo wcTeueHUM yKa3aHHOTO BPEMEHU
KOHIEHTPUPOBAIN PEAKIHOHHYIO CMech mon BakyymoM. lloakumcmsumm ocratrok mo pH = 4 ¢
nomoieio 1 M Bognoro pactsopa HCl u oT¢huisTpOBBIBAIM MOJyUeHHOE TBEPIOE BELIECTBO MO
BaKyyMOM, 3aT€M PACTHPAJIH CO CMECHIO alleTOHUTPUII/BOAA C IOy YeHHeM TBepaoro Bemecrsa (1,2
r), KOoTOpoe pactBopsuid B Metanose (19,7 mi) u mobasisuiu rekcaruapaT auxiopHukens (291 wmr,

1,21 mmonb). Oxnaskaanu peakunoHHyto cMmechk A0 0 °C u menyieHHO no6aBisiii OOpruapua HATPUs
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(307 wr, 8,10 MMouib). MeieHHO HarpeBaid PeakLHOHHYIO CMECh 10 KOMHATHOW TeMIIepPaTyphbl U
nepeMeInBaiid B TeueHne 3 yacoB. [loakucisim peakiuoHHyo cmech 2 M BoaubiM pactBopom HCI
(10 my1) u skcrparuposanu (3:1) cmecero CHCls: IPA (3 x 20 mur). Cymunmm opranudeckyro ¢asy
(Na2S04) u KOHIIEHTPHPOBAIU O BakyyMoM ¢ nonyuerreM R-2 (0,59 r, 44%).

[S01] Cnoco6 B

%

EtO
B
0 NaH, 1,(\5 0 OB 1) CI,Ni(H 05 NaBH, 0 OH
0 =0 . o
R 2} LIOH, HyO
Cl Cl Cl
R-3 R4 R-5
[502] K pacteopy stun(austokcudochopun)amerara (0,60 miu, 3,01 mmons) B TI'D (13

wi1), oxnaxkaenHomy a0 O °C, omHoit mopuumeli noGaensuin rugpun Hatpus (60% B macne, 115 wmr,
2,88 mmous). IlepemernBanu cmeck ipu 0 °C B Teuenne 20 MuHyT. B Teuenue 2 MuHyT 100aBISIIH
pactBop R-3 (500 mr, 2,74 mmons) B TT'® (3 mu) u nepememmBanu cmecsk npu 0 °C B teuenue 1
Hyaca, 3aTeM Mpu KOMHATHOW TeMIlepaType B TeueHue 24 yacos. BrumBamm peakumOHHYIO CMECh B
HACBIIIEHHBIH BOAHBIA pacTBOp OukapOonata Hatpus (20 mu) u skcrparupoBaim EtOAc (3 x 20
wi1). OObenHEeHHBIH OPraHuYeCK i CIIOH MPOMBIBAJIHM HACHIIIEHHBIM COJIEBBIM pacTBOpoM (20 mur),
cymmmin  (MgSQ4), ¢unbTpoBaiM W KOHUEHTPUPOBAIM NTOA BakyyMoM. OuHINamu OCTaTOK
KOJIOHOUHOH (hram-xpomaTorpadueit (S102, ot 7% no 40% EtOAc B renrane) c nonyuenuem R-4 B
Buze 2:1 cmecu perunonsomepos (120 mr, 15%).

[S03] K pacrsopy R-4 (85 mr, 0,334 mmone) B Meranose (3 MJI) OpH KOMHATHOM
TemrepaType mobaBisuin rekcaruapar muxiopHukess (24 mr, 0,01 mmoinb), 3aTeM OOpruapun
Hatpus (25 mr, 0,66 mmons). IlepemernnBani cMech MpU KOMHATHOH TEMIIEpAType B TeUeHHE 3
4yacoB, 3areM oOpabarbiBamu BOIOH (5 MJ) M BBUIMBAIM B HACBHIIIGHHBIH BOIHBIA pPacTBOP
bukapbonata natpust (10 mu). Bonnyto ¢asy skcrparuposamn EtOAc (3 x 20 mut), mpoMbIBaJind
HACBILIEHHBIM COJIeBbIM pacTBopoM (20 mur), cymman (MgSO4), GUnbTpoBa Il U KOHIEHTPUPOBAJIH
noJ BakyymMoM. HeounineHHbIH MaTepuan OYHINAId KOJOHOUYHOM (uati-xpomatorpadueit (Si02, ot
2% mo 30% EtOAc B rentane) ¢ momyueHuem 3Tuii-2-(7-xnop-3,4-nurunpo-2H-1-6en3onupan-4-
mn)anerara (60 mr, 47%).

[504] K pactBopy atmi-2-(7-xnop-3,4-murunpo-2H-1-6en3onupan-4-un)anerata (60 wr,
0,22 mmone) B TT'® (2 mu1) u Bome (0,2 mu) mobaemsin ruapat rugpokcuaa jutus (19 wmr, 0,44
MmoJie). IlepeMernBaiy peakinOHHYIO CMeCh IPU KOMHATHOH TeMmepatype B TeueHue 20 4acos,

3ateM racmwid, nodasisisi 1 M Bogusiii pactsop HCI (10 mir). Oxcrparuposanu Boanslit ciioit EtOAc
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(3 x 8 mu), cyumuu oOwbenuHeHHble opranuyeckue dSkcTpakTel (MgSQO4), dumpTpoBaAM U

KOHIIEHTPUPOBAIIU MO BaKyyMoM ¢ nojy4yeHuem R-S (50 mr, 94%).

[505] Crocob C
0] 2 o)
N 1) EtOJ\/U\OH N
A H | N OH
o | P 2) CIpNi(H,0)g NaBH, A
Li

ne 3) LIOH, H,0 a7

[S06] K pactBopy 3-3TOKCH-3-OKCOmponanoBor kuciaotel (0,63 mia, 5,30 mmons) B

nupuauHe (2 mu) nobasmsumm munepuauH (35 vk, 0,35 mmone) u R-6 (500 mr, 3,53 mMmons).
IlepemenmBanu peakioHHyr cMechk Tipu 115 °C B Teuenue 2 yacos. Ilo ucTeueHnn yka3aHHOTO
BPEMEHH OXJIAKIAIN PEaKLHOHHYIO CMECh, 3aTeM HelTpaiu3oBaid 2 M BoanbiM pactBopom HCL
OkcrparuposBanu BogHyo cMeck EtOAc (3 x 20 mu), cymmnu opranudeckyro daszy (NaxSOs4) u
KOHIIEHTPUPOBAJIM MOA BakyyMoM. HeouMIeHHBIH NPOAYKT OUMINATH KOJIOHOYHOH (hdL-
xpomarorpadueii, ucrnoyb3ys rpagiuentHoe monposanue (Si02, ot 0% o 50% EtOAc B rentane),
C MOJIy4YeHUEM YKa3aHHOTO 3TUJIOBOro 3dupa (448 mr, 50%).

[S07] K pactBopy mosnydenHoro stunosoro 3¢upa (400 mr, 1,89 mmons) B metanone (3,3
M) pobaBisim rekcaruapat auxiopHukens (227 mr, 0,95 mmonp). Oxnaknand peaknuHOHHYIO
cmecy 10 0 °C u pobasmsm Gopruapun Hatpust (143 wmr, 3,78 mmons). MenneHHO HarpeBanu
PEaKLMOHHYIO CMeCh 10 KOMHATHOH TeMIepaTypbl U MepeMellMBaJ B TEYeHHE 2 YacCoB.
PasbaBnsiin  peakumonnyio cmech EtOAc (20 mi1) u GuIbTpOBaIM Yepe3 CTEKIOBOJIOKOHHYIO
bmwieTpoBaIbHYO OyMmary. [IpomeiBanu (HIBTPAT HACHILIEHHBIM BOJHBIM PACTBOPOM OnkapbOoHaTa
Hatpuss (2 x 10 wmu1), HaceinueHHbIM cojeBbiM pactBopoM (10 mun), cymmmm (NaxSO4) u
KOHIIEHTPUPOBAJIU MO BAKYYMOM C IMOJTYYEHUEM YKa3aHHOTO HACBILIEHHOrO STHIOBOro d¢dupa (212
mr, 52%).

[S08] K pacTtBopy moJIy4eHHOro HACBIIEHHOro ATHIOBOrO 3dupa (212 mr, 0,84 mmorb) B
TT'® (1 mi) u meranone (1 mu) nobaemsumm 2 M Boaneiid pacrsop LiIOH (0,42 mu, 0,84 mMmous).
IlepememmBanu peakUOHHYIO CMECh NPH KOMHATHOH TeMmIlepaType B TEUCHHE 3 YacoB, 3aTeM
BBITIAPUBAJIH JIETYUHE BeIeCTBA MO BakyyMoM. OCTaBIYIOCS BOJHYIO CMeCh MOAKUCIsUTH 10 pH 3,
ucnoae3yst 2 M Bogusiii pacteop HCI, 3arem sxcrparuposanu (3:1) cmecsio IXM:MeOH (3 x 10
w1), cymmia (NazSO4) U KOHLEHTPUPOBAJTH MO BAKYYMOM C mostydeHuem R-7 (93 mr, 56%).

[509] CunTe3 aMuHOB
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[510] AMUHBI, WCIONB30BAHHBIE VISl MOJYUYEHHS KOHEYHBIX COEAWHEHHH IO JTaHHOMY
n300peTeHnto, TUOO0 TOCTYMHBI B IPOJaxKe, JINOO MOTyT ObITE O€3 Tpyia MOy UYEeHBI CIeUAIICTOM B

I[aHHOfI obnacru TCXHUKH, nmbo MOT'YT OBITH NOJYy4Y€Hbl OJHUM U3 Cl'IOCO6OB> mpeacCTaBJICHHBIX

HIDKE.
[S11] Cnoco6 D
N N H
AR 0 AMMHOTYaHUAMH K‘B‘\(N
NH
AQ\( (S . ?[/ 2
OH N-N
R-8 R-9
[512] Cwmece R-8 (500 mr, 3,88 mmounb) u ruapoxiopuaa amuHoryanuansa (853 mr, 7,76

MMmoJib) mepeMermBanu npu 190 °C B Teuyenue 2 uacoB. Oxyakaid PEAKIUOHHYIO CMECh [0
KOMHATHOI TeMIepaTypbl U 3aTeM H00aBsuin BoAy (5 MII) U HEHTpPaIM30BaJId BOJHBIM PAaCTBOPOM
NaOH (6 wmomnb/n). ®uibTpoBamu cMecb W oudiiand (uiabTpaT npenapatuBHoii BIXKX ¢

nonyuenrem R-9 (60 mr, 10%).

[513] Crocob6 E
N 1yLHMDs, N N7
L _A_oMe ~ Xy~ NH
2) NH,NH, \
o N—NH
R-10 R-11
[S14] PactBop mermnm3onukorunara (4 r, 29 mmonb) B Oe3pomaom TI'® (40 mu)

oxnaxkgamu 10 -60 °C Ha OaHe W3 CyXOro Jipaa/dTaHosia mox 3amuTHeIM ciaoeM Na. ITo xarmism
nobaemsmn LHMDS (1,0 M, 43,6 wmu), noapnmepxuBasi temmepatypy Hiske -55 °C. Ilocre
nepemernupanus npu -60 °C B Teuenne 1,5 vaca, MemyieHHO 100aBIsuM nponuoHUTprI (3 mit, 43,6
MmoJis). [lepemernrBanu peakuoOHHYIO cMmech emie 1,5 daca mpu -60 °C u 3aTeM OCTaBJISIIH
HarpeBaTbCsi 0 KOMHATHON Temmepatypsl. Ypansuiu TI'® npu NOHMKEHHOM [aBJICHUH H
obpabateiBasiu octatok CH>Cly (50 mut), 1 OT(HIBTPOBBIBANIN MOJTYYEHHOE TBEPIAOE BELIECTRBO,
npombiain xonogabiM CH>Cly (50 mut) v cymmm ¢ mojgyueHreM MpOMEKY TOUHOM JIMTHEBOH COJH
(51).

[515] [Monyuennywo nutueByw coib (1 r, 6,25 mmons) B 3tanone (100 mut) MemieHHO
obpabateiBaiu AcOH (375 wmr, 6,25 mmons), 3atem ruapasunruaparom (98% mac., 1,17 r, 18,75
MMoJib). IlepeMernnBanu peakMOHHYIO CMECh MpPU KUIEHHH C OOPATHBIM XOJOAMJIBHHKOM B
TEYeHHE HOYM. YIAJSJH pPACTBOPUTENb IpPU TMOHUKEHHOM paBjieHud. QuHInand OCTaTOK

KosloHOUHOH (uatn-xpomatorpadueii (S102, 8% MeOH B CH2Cly) ¢ monyuenunem R-11 (672 mr).
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[516] CHHTE3 HILUTIOCTPATHBHBIX COeTHHEHH I

[517] Cnoco6 F: Cunrte3 npumepa 17

C

F N
j©/\)\0|.| + QWNHz Mpumep 17
F N-NH

R-12 R-13
[518] R-13 (0,30 1, 1,87 mmomnb) u R-12 (22 Mk, 1,87 mmouns) pactBopsuia B JIM®A (2,0

i) u gobaensym N-3tin-N-uzonponuinponan-2-amua (654 wmxot, 3,75 MMONB) W aHTHOAPUA
nponandochonoBoit kucnotel (50% B stmnaunerare, 1,67 mu, 2,81 mmons). IlepemernnBaiu
peaknvonnyw cmech npu 100 °C B Teuenuwe 24 wyacoB. Ilo WCTeyeHWH yKa3aHHOTO BpPEMEHH
pa30aBIsUIH PEAKIIMOHHYIO CMECh ATHJIALETATOM U MPOMBIBAJIA OPraHUYECKHH CJIOW HACHIIIEHHBIM
BOJHBIM pacTBOpoM OmkapOoHarta HaTpusi, cymman (MgSO4) U KOHLHEHTPHPOBAH MO BAKYYMOM.
HeounieHHblii MNPOAYKT MNEPEKPHCTAIUIN30BAIM H3 METaHOJA C MOJIy4YeHHEM YKa3aHHOTO B
3arojioBke coenuHenus (323 mr, 52%).

[519] AHaJOTHYHBIM 00pa30M MOJIyuYasH CIEAYIOIINE COSIUHEHHS M3 COOTBETCTBYIOLINX
KapOOHOBBIX KUCIOT 1 aMuHOB: Ilpumepsr 1, 12-13, 15-17, 20-23, 29, 37-39, 44-46, 48-50, 52-55,
57-58, 61, 64-66, 70, 76-81, 83-87, 97, 101-108, 116-120, 158, 159, 161, 162, 167-173, 177-182,
186-197, 202-215, 220-222, 224, 227-237, 263-266, 270-273, 278-280, 282-285, 295, 297, 301-306,
309-312, 316, 319 u 321-323.

[520] Crnoco6 G: Cuntes npumepa 146
O
; 1) DIPEA
Cl + N N
NP ~ Mpumep 146
N—NH 1} warpeBaHue
R-13 R-14
[521] K cmecu R-14 (150 mr, 0,93 mmons) u DIPEA (488 Mk, 2,79 mmons) 8 CH2Cl: (2,5

i) nobaemsuin R-13 (138 wmkn, 0,93 mMMojb) M NepeMenIMBad PEAKIHOHHYIO CMECh MpH
KOMHATHOI Temmepatype B TeueHune 30 wmunyT. Pasbaensmu peakuuonnyio cmecb CH)Cla,
dbunbTpoBanu u npomeiBau TBepaoe Bemectso CH2Cly. 3atem Harpepasiun TBepbiii 0cTaTOK 10 250
°C B Teuenue 30 munyT. Heounmennsiii npoaykT ouninanu npenapatasHod BOXX ¢ monyuennem

YKa3aHHOTO B 3arojioBke coeaunenus (72 mr, 26%).
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[522] AHaNOrHYHBIM 00pa30M MOJIyyYasH CIEAYIOIINE COSIUHEHHS M3 COOTBETCTBYIOLINX

KapOOHOBBIX KHCJIOT M aMUHOB. mpumepsi 113, 121-123, 127-128, 133 u 143-145.

[523] Crocob H: Cuntes mpumepa 27
Lo
PP

o o 6"
AN
| = OH + R-11 MNpumep 27
et
Cl N
R-15
[524] K pacteopy R-15 (160 mr, 0,86 mmons), R-11 (150 mr, 0,86 mmons), DIPEA (0,30

w1, 1,72 mmone) B 6e3sogaom JIM®A (3 mi) gobasisutd aHruApuA mponanGocHOHOBOH KUCIOTHI
(50% B stunauerate, 0,77 mia, 1,29 mmons). [IpoayBamu cmech a30TOM M TEPEMELIMBAIH B
3aKpBITOM KoJi0e MpU KOMHATHOH Temmepatype B TeueHue | yaca. Ilo mcTeueHMH yKa3aHHOTO
BpeMeHHU N00aBJIsUIM HACBHIIEHHBIH BOIHBIN pacTBop OukapOonarta Hatpus (10 mut) u Boay (10 mun).
Okcrparuposaiu cmech JIXM (3 x 10 mu1) u cymmian obbenuHenHbie opranndeckue cion (MgSOy),
(GUIBTPOBATIHM M KOHLIEHTPHPOBAIM MO BaKyyMOM. HeouunIeHHbIi TPpOAYKT OUUIIATN KOJIOHOUHON
¢mu-xpomarorpadueir (S102, 0-10% MeOH B CH»Cly) ¢ mosmyueHumeMm TBEpIOro BeIIECTBA,
kotopoe pactupaiu B CH2Cl, (5 mu), cobupanu Bakyymuoin unerpanueii, npomeisasiu CH2Cl (3 x
10 m1) u cymmm B BakyyMHOW neun npu 40 °C B TedyeHue 7 IHEH C MOJIy4YeHUEM YKa3aHHOTO B
3arojyioBke coenunenus (115 mr, 38%).

[525] AHaJIOrHYHBIM 00Pa30M MOJIyYa d CIAEAYIOIHE COSTUHEHHs U3 COOTBETCTBYIOIIUX
KapOOHOBBIX KHUCJIOT H aMHHOB. mpumepsI 2, 5, 8-11, 14, 18, 34-36, 51, 59-60, 148, 150-155, 199,
200, 219, 250, 261, 262, 267, 268, 269, 274 u 291-293.

[526] Crooco6 I: CunTe3 mpumepa 75
0
1} cKcanumxnopug
/@/VU\OH Q\{ YNHZ Mpumep 75
F,HCO N—NH 2% HAarpeRaHue
R-16 R-14
[527] K cmecu R-16 (402 wmr, 1,86 mMosb) u N-3tui-N-uzonponuinponan-2-amuna (683

MK, 3,91 mmons) B JIXM (2 M) mpu O °C pobasmsumn oxcamuxiopun (182 mxi, 2,05 MMois),

3areM R-17 (300 wmr, 1,86 mmonb). IlepememmBanu peakUOHHYKD CMeCh NpPU KOMHATHOMW
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TeMIepatype B TeueHue | yaca, 3aTeM OCTaBJSJIM CTOSITb IIPUM KOMHATHOM TemmepaType Ha 48
yacoB. PazbaBmsun peakunonnyro cmech JIXM u BOmo#, (QUIBTPOBAIM M MPOMBIBATH TBEPIOE
BEIIECTBO JIONMOJIHUTENbHBIM KojmuectBoM JIXM ¢ mosydenuem tBepaoro BemectBa (324 wmr),
KOTOpOi 3aTem HarpeBamu 10 250 °C B TeueHwe 5 MHHYT B 3aKkpbIToil Kosibe. HeounieHHbIN
OCTaTOK OYHINAIH KOJOHOUYHOU (udmi-xpomarorpadueir (Si02, or 0% mo 100% stunanerata B
renrtane, 3ateM oT 0% 10 20% MeOH B JIXM) ¢ nojyueHreM HEOUUIIIEHHOTO MPOAYKTA, KOTOPBIi
TOMOJIHATENIEHO OYUIIATIN PACTHPAHUEM C METaHOJIOM, a 3aTteM ¢ JIXM ¢ nosyueHnem yKka3aHHOTrO B

3arojioBke coenuHenus (9 mr, 2%).

[528] AHaJIOrHYHBIM 00pa30oM MOJIyYa il CIAEHYIOIHE COSTUHEHHS W3 COOTBETCTBYIOIIUX
KapOOHOBBIX KHCJIOT H AMUHOB. mpumepsbl 73-75, 93-96, 109, 124-126, 129-132 u 134-142.

[529] Crocob J: Cunres npumepa 114

0
7 1) HATU
N™
CH + %NHE Mpumep 114
cl I“:‘I—NH 2} HarpeeaHue
R-13 R-17
[530] K cmecu R-17 (29 mka, 0,54 mmons), R-13 (100 mr, 0,542 mmons) u N-3trn-N-

u3onponminponad-2-amuna (279 mxa, 1,60 mmons) B 6e3sogaom JIM®PA (1 mir) nobasmsim HATU
(304 wr, 0,80 MMOJb) ¥ MepeMeIINBAIN PEAKLUOHHYK) CMeCh HNpPH KOMHATHOW TeMIepaType B
3aKpBITON KoyOe B TeueHwe 3 uacoB. [IpombiBamu peakuuoHHYIO cMech JIXM u HacBIEHHBIM
COJIEBBIM PACTBOPOM, pa3[esisuld, Mpomyckas uepe3 ruapodoOHy0 (GPUTTY, U MOPOMBIBAIN
3ajgepkaHHblil  BomHbIH cnoit JAXM, wu pasmensiin.  OObenuHEHHbIE OpPraHMYeCKHe CIIOH
KOHIIEHTPUPOBAJIM IO BaKyyMoM M ouninanu npenaparuaoii BOXXX ¢ momydenuem TtBepmoro
BewiectBa. [lonyueHHOE TBEpIOE BEIIECTBO HAIPEBAJM B 3aKpbITol mpobdupke mpu 250 °C B TeueHue
15 munyT. OCTaBIsUIM PEAKIMOHHYIO CMECh OCTBIBATH O KOMHATHON TEMIIepaTypbl U PaCTHPAIH
TBEpAOE BELIECTBO C ALETOHUTPWIOM, U (HIIBTPOBAM BaKyyMHOW (uibTpanueil ¢ moiydeHHeM

YKa3aHHOTO B 3arojioBke coemunenus (25 mr, 14%).

[S531] Crnoco6 K: CunTe3 npumepa 62
O
N7} 1) EDCI
CH + Q\(\/'NHE Mpumep 62
CFs N-NH 2} HarpeeaHue
R-18 R-17
[532] K pacteopy R-17 (73 wr, 0,46 mmonb) u R-18 (100 mr, 0,46 MMOib) B MUPHONHE

(3,2 mu) mobammsnmu 1-a1THin-3-(3-mumermnamuaonpomun)kapoomuumuy (71 mr, 0,46 mMmonb) u
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MepeMeITnBaIl  PEeaKIMOHHYID CMeCh B TeueHHe 18 YacoB MpH KOMHATHOW TeMIEepaType.
PazbaBnsuin  peakumoHHyro cMeck JIXM W mpOMBIBAaIM HACBHIIEHHBIM COJIEBBIM PAaCTBOPOM,
pasnensid, npomyckas 4depe3 ruapodoOHy0 (GpUTTY, U TPOMBIBAIH 3a1epKAHHBIA BOIHBIA CIION
AXM, u pazpensuin. OObeauHEHHbIE OpraHMYECKHEe CJIOM KOHIEHTPHPOBAIM MO BAKYYMOM H
ouninasm npenaparueaoii B3XKX ¢ monyyennem yka3aHHOTO B 3arojioBke coenuHenus (3 mr, 2%).
[833] AHaJIOTHYHBIM 00pa30M MOJyYad CIeayollee COeqUHEHHE M3 COOTBETCTBYIOLIEH
KapOOHOBOI KUCITOTHI i aMUHA: mpumep 47,

[534] Croco6 L: Cunres npumepa 30

oh 7o
0.2
0

P O HN-N
OH + Br o NH, j\ NMBF
~ N
CFy N-NH

CFs
R-18 R-19

R-20

gHP‘N-N

;THP
) &) N- N
3 A-aurnapo-2H-nupaH o /l%)- Br | M‘ Br
H B
CFy CF3
R-21 R-22

Ve
" O,Bﬁ

N

Mpumep 30
2) HCI

[535] R-18 (22 wmkn, 3,71 wmmoms), R-19 (601 wmr, 3,71 wmmonb) u N-3tmn-N-
usonponwinponas-2-amud (1,3 mn, 7,43 mmoune) pactBopsutn B JIM®A (6,0 M) u mobasisuiu
anrugpun npomnandochonoBoit kuciaoter (50%, 3,32 wmu, 5,57 wmmons). IlepemermuBanu
peakinoHHyo cmecs npu 100 °C B Tteuenue 18 wyacoB B 3akpeiToii koibe. PaszOapisiu
peakunonnyto cmech EtOAc (100 mut