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3AMEIEHHBIE ®EHUJICYJIb®OHUJI ®PEHUITPUA3O0JITHUOHBI
U UX ITPUMEHEHHUE

OO6nacTh TEXHUKUK KOTOPOI OTHOCUTCS N300peTeHne

Hacrosimmast 3asiBka kacaercss 3aMeIleHHbIX (DEeHUIICYIb(POHIT (HEHUNTPHUAZOITHOHOB,
(apMareBTHUECKUX KOMITIO3ULIUH, COMEpKAIUX 3TH COSTUHEHUs, B CIIOCOOOB MX MPUMEHEHUSL.
YkazanHble CMOCOOBI BKIIIOYAIOT (HO HE OrPAHUYUBAIOTCS TOJIBKO HMMHU) TPEIOTBpAIICHHE
arperanyy WIM HAKOIUIEHUs] HEHPOTOKCHUYECKUX OENKOB, VJIYUIICHHBIH KIMPEHC 3THUX OENKOB,
YMEHBLICHHE HEHpPOBOCMANEHHs], HEHPONPOTEKTUBHOE ACHUCTBUE U JICUEHHE NATOJOTHYECKHX
COCTOSIHMH, CBSI3aHHBIX C MPOTPECCUPYIOIINM HAKOIIJICHHEM TOKCUYHBIX O€JNIKOBBIX COSTUHEHUN
W/WIM HeHpoBOCHANIEHHEM. JTH COCTOSHUSI BKJIOYAIOT HeHpoaereHepaTHBHbIE 3a00Je€BaHUS,
takne kKak OoyesHb IlapkuHcona, Oone3np Anbureifimepa, Oonesnp Ttenen JleBu, 0oJe3HB
IMTapkuHcOHa ¢ AeMeHIMel, JOOHOBUCOYHASI AEeMEHLMs, OoJie3Hb XaHTUHTTOHA, OOKOBOM
aMHOTPOHUUECKUI CKJIEPO3, MHOXECTBEHHAas CHUCTEMHasi aTpoust M MPOTPECCUPYIOIIHNN
HAIBSIICPHBIN Mapajind. B HEKOTOpPBIX BapHaHTaxX OCYIIECTBJICHUS, YKa3aHHOE COCTOSIHUE
npencTaBisier coboit pak, uHpeknuroo, OosnesHp Kpona, 3aboneBanue cepAna, CTapeHHe,
TpaBMatudyeckoe mnospexaeHue wmosra (TIIM), wiam 3abojeBaHuMe WM NATOJOTUYECKOE
COCTOSIHHE, CBSI3AHHOE C HEMPOBOCTIAIEHHEM.

[penumecTByOLINI YPOBEHb TEXHUKH

CornacHo oOueHKaM, HelponereHepaTuBHbIE 3a0OJieBaHMs, Takue Kak OOJe3Hb
[TapkuHCOHa WK GoJe3Hb AJbHreifiMepa, mopaxarot Oosiee 30 MIJIJIHOHOB YEJOBEK MO BCEMY
MUPY H SIBJISIFOTCS OJHOW W3 TJIABHBIX NMPHYUH CMEPTHU TNOXKWIBIX Jroned (Alzheimer Europe
(2010), European Parkinson’s Disease Association (2011)). OOmel OTINYUTENBHON UYepTOH
STHUX HEBPOJIOTHUECKUX 3a00JIeBaHUH SIBISIETCS XPOHHMYECKAsl arperanus WiM HaKOIUICHHE
HeHpoTOKCcHUecknx  OenkoB W comyTcTByrommee — HeWposocmaneHne.  CoeawHeHwUs,
npeaoTBpalarInye odiee MporpecCHpyrolee HAKOTUICHHE STUX OeJKOB M/MIIH YMEHbIIAOIIHE
HelpoBoCHaieHne, CoCOOHBI 00ECTIEUYUTh TEPATIEBTHYECKOE MPEHMYIIECTBO NP JICUEHUH 3THX
HApYLIEHUH.

Kpatkoe onmcanue n3obperenus

B opgHOM acnmekre, B HACTOSIIEM H300PETEHHH OIMMCAHO COEAMHEHHUE, HMEIoIIee

opmyny (I):
O, .,0

R2 s
T i
RS N/l(
=

rae
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R!, R? u R’ kaxnplii HE3aBUCUMO MPEACTABISAIOT COOOH aTOM BOAOPONA, THAPOKCH-
IpyIIy, rajoreH, HeobOs3arenpHO 3aMerneHHblid Ci4 ankwmi, Heobs3aTrenpHO 3amenieHHyo Cig
ankokcu-rpymmy, -CN, -C(O)R*, -C(O)OR?, -S(O),R* i —-NRYR?;

R¥, RY m R? kaxnplii He3aBUCUMO TMpeAcTaBsiIOT coboilt H wmnm Heobs3arenpHO
3amelneHHbI Cigankun, unu RY u R” BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHHU NPUCOEIUHEHBI,
(bopMHUPYIOT HEOOA3ATENBHO 3aMEIIIEHHOE MOHOLIMKINIECKOE MeTePOLIUKIIOATKIIIBHOE KOJIBLIO;

WM ero (papManeBTUYECKH MpruemMiIeMasi CoJb.

B HekoTopeix Bapuantax (opmynbl (I), R' npencrasnser coGoii atom Bomopona,
HeoOs3aTenpHO 3amerneHHyro Ci4 ankokcu-rpynmy win -NRYR? B HEKOTOpBIX BapHaHTax
dopmynsr  (I), R!' mpencranaser coGoii aTom Bomopona. B HEKOTOPBIX —BapHAHTax
ocymectsienusi, R! npenctapnser coboii Cis anKOKCH-TPYNNy, KOTOpas He HMeeT
3aMeCTUTENeH MM IMEET OJUH HIIH OOJIbLIE 3aMEeCTUTENIeH, BRIOPAHHBIX U3 IPYIIIBI, COCTOSIIEH
3 C1-Ce ankuma, Cr-Co amxenmma, Cr-Ce ankwamia, rumpokcuna, ranorena, -NR'RE, nuano-
rpynmnel, HuUTpo-rpynnbl, Cis4 ankokcu-rpymmsl, Cis ranorenankokcu-rpymmb;, -C(O)RY -
OC(O)R*, -C(O)OR*, -C(O)NRR& u -OC(O)NRR®, rne R* nmpencrasnster coboit H nmm Ci.
sanxun, u RE u R kasxnpiit HesaBucumo npencrasisior coboit H, Craamkxun, -C(Q)Ciuankun, -
C(0)OCyankun umu  —S(0),Ci4ankun. B HEKOTOPHIX BapHAHTax oOcCyllecTBiaeHus, R!
npenctasisier codoit —(OCH2CH»),-O-CH2CH;3 nnmn —(OCH2CH»)p-O-CH3, e p pasen 0-10. B
HEKOTOPBIX BapUaHTax ocymecTsnenus, R! npencrasnser coboit -OCH,CH,-O-CH,CH3 unu -
OCH,CH,0CH;s. B HexoTophIx BapuaHTax ocymiecTsieHus, R! mpencrasnser co6oii -NRYRZ
rie RY u R” xaxnapiii HesaBucuMoO mpenctaBisitor coboit H wmm Cigankwun, rae Cirsamkun
He3aMeIeHHbIN WIN 3aMeLIeH OOHUM WM OOJIbIIE 3aMECTUTENSIMHU, BBIOPAHHBIMU W3 T'PYIIIBI,
cocrosimeii u3 C1-Co ankuna, Co-Ce ankenuna, C,-Co anKuHUNA, THAPOKCHIA, ranoreHa, -NRIRE,
LIMaHO-TPYMMbl, HUTPO-rpynnbl, Ci4 ankokcu-rpynmbl, Ci4 ranorenankokcu-rpynmsl, -C(O)RY,
-OC(O)R*, -C(O)OR*, -C(O)NRR® u -OC(O)NRR®, rne R* npencrasnsier coboit H um Ci.
sanxun, u RE u R kasxnpiit HesaBucumo npencrasisior coboit H, Craamkxun, -C(Q)Ciuankun, -
C(0)OCyankun umu  —S(0),Ci4ankun. B HEKOTOPHIX BapHAHTax oOcCyllecTBiaeHus, R!
npeacrasisier coboii —NHCH;CH,OH wmmum -N(CH2CH3);. B HekoTopbIXx  BapHaHTax
ocymectsnenusi, R! mpencrasaser coboit -NR'R? u RY u R” BMecTe ¢ aTOMOM a30Ta, K
KOTOPOMY OHH TNPHCOEANHEHBI, (POPMHUPYIOT HEOOS3aTENbHO 3aMEIeHHOE€ MOHOLIMKIMYECKOe
reTepoLUKIOATIKIILHOE KOJbIO. B HEKOTOpBbIX BapuaHTax ocyllecTieHus, R! mpencrapmser
coboii -NRYR? u RY u R? BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHHU NPUCOCIMHEHBI, (POPMHUPYIOT
MOHOIMKJINYECKOE  TE€TEPOLMKIOATKHWIBHOE  KOJBIO, BbIOpaHHOE U3  MOPQOIUHHIA,
NUMNEepasuHWI, MUINEPUAMHUIA W TNHPPOJMAMHWIA, TAe MOpP(ONIMHWI, NHIepa3sHHUI,

MUIOCPUAUHUIT U MHUPPOTIUANHHAIT Ka)KI[beI SABJIAKOTCA HE3aMCIICHHBIMU HJIM 3aMCIICHBI OJHUM
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win OoNble 3aMeCTUTENSIMU, BhIOpaHHbIMEH u3 Tpymmbl, coctosied u3 Ci-Cs amkuma, C;-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Cisankun, -C(0O)Ciyankmn, -C(O)OC4ankun win -S(0),Ci4ankun. B
HEKOTOPbIX BapMaHTax ocylnecTsleHusi, R' mpencrasnser coGoii Mopdomunun, 4-meTus-
nHUnepasyuH- -1, MUIePUANHII K TUPPOTUIAHUIL.

B nexotopbix Bapuantax (opmyisl (I), R* npencrasnser coboii atom Bomopona, Ciu
alkuil Wad 3aMerneHHbii Cis4 amkun. B HEKOTOPBIX BapuaHTaxX OCYyIleCTBieHus, R’
npeacrasisier coboit Ci4 anKwi, 3aMeIleHHbIH TrajJoreHoM. B HEKOTOphIX BapHaHTax
ocymectsienusi, R? mpencrasnser coboii CF3. B HEKOTOpBIX BapHaHTax ocyllecTsieHus, R’
npencTasisier coboil MeTun. B HEKOTOPBIX BapuaHTax ocylecTsieHus, R? mpencrasiser coboit
HeoOs13aTenbHO 3amerneHHyo Ci.4 ankokcu-rpynmy, -CN nimn -NRYR?. B HekoTOpBIX BapraHTax
ocymectsnenusi, R’ mpexcrtasnser coboit -NRR? rme RY u R? kxaxniblii HE3aBUCHUMO
npenctaBisiror codoit H mmu Cryankun, rae Ci4alKul He3aMeleHHbIH WM 3aMEIIeH OIHUM
win OoNble 3aMeCTUTENSIMU, BhIOpaHHbIMEH u3 Tpymmbl, coctosied u3 Ci-Cs amkuma, C;-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Cisankun, -C(0O)Ciyankmn, -C(O)OC4ankun win -S(0),Ci4ankun. B
HEKOTOPbIX BapUaHTax ocyliecTeieHus, R’ mpencrasnser coboii -N(CHs);. B HekoTopbIX
BapHMaHTax ocylnectsiaenus, R? npencrasnser coboii -NRYR?, u RY u R? BMecTe ¢ aTOMOM a30Ta,
K KOTOPOMY OHHU IPUCOEAMHEHBI, (POPMHUPYIOT HEOOA3aTEIBHO 3aMEIEHHOE MOHOIUKINYECKOe
reTepoLUKIOATKIILHOE KOJbIO. B HEKOTOpBbIX BapuaHTax oOcCyllecTBieHus, R’ mpencrapiser
coboii -NRYR? u RY u R? BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHHU NPUCOCIMHEHBI, (POPMHUPYIOT
MOHOIMKJINYECKOE  TE€TEPOLMKIOATKHWIBHOE  KOJBIO, BbIOpaHHOE U3  MOPQOIUHHIA,
NUMNEepasuHWI, MUINEPUAMHUIA W TNHPPOJMAMHWIA, TAe MOpP(ONIMHWI, NHIepa3sHHUI,
NUMEPUAMHUI U MUPPOJHUANHII KOKIBIH SBISIFOTCS HE3aMEIEHHBIMUA HIIM 3aMEIleHbl OJHUM
win OoNble 3aMeCTUTENSIMU, BhIOpaHHbIMEH u3 Tpymmbl, coctosied u3 Ci-Cs amkuma, C;-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Cigankun, -C(O)Ciuanxun, -C(O)OCyankmn wim —S(0),Cr4ankui. B
HEKOTOPbIX BapUaHTax ocyllecTsieHus, R? mpeacrapiser coboii MophonuHuia B HeKOTOpBIX

BapMaHTax ocylecTBienus, R’ npexactasnser coboii -CN. B  HeKOTOpbIX BapHaHTax
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ocymecteienusi, R’ mnpencrasnser coboil Cis aNKOKCH-TPYINIy, HE3aMELIEHHYH MM
3aMELICHHYI0 OJHUM K OOJIbIIE 3aMECTUTENSIMH, BBIOPAHHBIMHU U3 IPyIel, cocrosimeii u3 Ci-
Cs ankuna, C2-Cs ankxenmna, C,-Co ankunmuna, rumpokcuna, ramoreHa, -NRRE muano-rpynmel,
nutpo-rpymnbl, Ci4 ankokcu-rpynmbl, Cis ranorenankokcu-rpynmnbl, -C(O)R*, -OC(O)RY, -
C(O)OR*, -C(O)NR'RE u -OC(O)NRR®, rne R* npencrasnser coboit H umu Craankun, u R u
R® kaxnprit HesaBucumo mpenctasisiroT codoit H, Ciaankun, -C(O)Ciaankun, -C(O)OC 1 sankun
umu —S(0),Ci4ankun. B HEKOTOPBIX BapHAHTax ocyliecTBiaeHus, R’ mpexcrasnuser coboil —
(OCH,CH,)p-O-CH,CH3 unn —(OCH2CH»)p-O-CHs, rne p pasen 0-10. B HeKOTOpbIX BapuaHTax
ocymectsnenusi, R’ mpexncrasnser coboii mertokcu-rpymmy, —OCH,CH,-O-CH,CH; umu —
OCH,CH;OCH;.

B HekoTopbix Bapuantax gopmynst (I), R* npencrasnser coboii ranoren. B HekoTOpbIX
BapMaHTax ocyllecTiaeHus, R’ npexacrasnser coGoii xjop. B HEKOTOpBIX BapUaHTax
ocymecTtsienusi, R’ mnpencraenser coboii atom Boopona. B HEKOTOPHIX BapMaHTax
ocymectsnenus, R* npencrasnser coboii Ci4 ankun unu 3ameineHHblil Ci4 ankun. B HeKOTOpBIX
BapHAHTAaX OCyIecTBIeHus, R’ mnpencrasiser coboif MeTun. B HEKOTOPBIX BapHAHTAX
ocymectsienusi, R’ mnpencrapnser coboii Ci4 ankun, 3aMelleHHbI OJHUM WM OOJblie
aToMaMu rajnoreHa. B HEKOTOpBIX BapMaHTax ocylnecTsienus, R’ npencrasnser coboit CFs. B
HEKOTOPBIX BapMaHTax ocyinecTsienus, R® npencrasnser coboii ~CN. B HEKOTOPHIX BapMaHTax
ocymectsnenusi, R’ mpencrasnser coGoit -NRR? rme RY u R? kaxnibplii HE3aBUCHUMO
npenctaBisiror codoit H mmu Cryankun, rae Ci4alKul He3aMeleHHbIH WM 3aMEIIeH OIHUM
win OoNble 3aMeCTUTENSIMU, BhIOpaHHbIMEH u3 Tpymmbl, coctosied u3 Ci-Cs amkuma, C;-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Cisankun, -C(0O)Ciyankmn, -C(O)OC4ankun win -S(0),Ci4ankun. B
HEKOTOPHIX BapHaHTax ocyllecTieHus, R’ mpexncrapnser coboii -NRYR” u RY u R” Bmecte ¢
aTOMOM a30Ta, K KOTOPOMY OHH NPHUCOCOMHEHBI, (POPMHUPYIOT HEOOS3aTENbHO 3aMELICHHOE
MOHOIMKJINYECKOE T€TEPOLMKIOATKIIBHOE KOJbIO. B HEKOTOPBIX BapuaHTax OCYIIECTBICHHS,
R’ mpencrasnsier coboit -NRYR? u RY u R? BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH
NPUCOETUHEHBI, (POPMHUPYIOT MOHOLIMKIMYECKOE TeTEPOLMKIOATKHUIBHOE KOJIBLIO, BHIOPAHHOE U3
MOpGONMHIIA, THIEPA3HHUIA, TUNEPUANHWIA W MUPPOIUAWHWIA, TAe MOPQOIUHUI,
MUMEPA3UHII, MUINEPUANHUI U THPPOJUANHWI KAKIbIH SBISIFOTCS HE3aMEIEHHBIMH HJIH
3aMeLIeHbl OJTHUM WM OOJIbIe 3aMECTHTENSIMH, BbIOpaHHBIMH U3 Tpynibl, cocrosimeit u3 Ci1-Ce
ankuna, C-Co amxenmma, C-Ce ankwHma, rumpokcuma, rajorena, -NRRE rmaso-rpynmbr,

nutpo-rpymnbl, Ci4 ankokcu-rpynmbl, Cis ranorenankokcu-rpynmnbl, -C(O)R*, -OC(O)RY, -
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C(O)OR*, -C(O)NR'RE u -OC(O)NRR®, rne R* npencrasnser coboit H umu Craankun, u R u
R® kaxnprit HesaBucumo mpenctasisiroT codoit H, Ciaankun, -C(O)Ciaankun, -C(O)OC 1 sankun
uin —S(0)Ci4ankun. B HeKOTOpBIX BapMaHTax oOCyllecTBieHus, R’ mpencrasiser coGoit
MophonuHun. B HEKOTOPBIX BapHaHTax ocylnecTsienus, R® mpencrasiser coboii Ci4 aTKoKCH-
IpyIy, HE3aMENEHHYIO MITH 3aMENIEHHYIO OJHUM MJIH OOJIbIle 3aMECTUTENSIMHU, BHIOPAHHBIMU
u3 rpynnsl, cocrosied u3 Ci1-Ce ankuma, C-Cs ankenmna, C;-Cs ankumHmia, rUIpOKCHUIA,
ranorena, -NRRE, npmano-rpynnsl, HUTpo-rpymisl, Ci4 anKOKCH-rpynmbl, Ci4 FaloreHatKkoKCH-
rpymmb;,  -C(O)RY, -OC(O)R*, -C(O)OR*, -C(O)NRR® u -OC(O)NR'RE, rne R* mpencrasnser
coboit H umn Ciuankmn, u R u R® kaxnpiii HesaBucuMo mpenctasisior coboit H, Ciuankum, -
C(O)Cigankmn, -C(O)OCisamxkun  wmmu —S(O)Cigankmn. B HEKOTOPBIX  BapuaHTax
ocymectsnenusi, R* npencrasaser coboit -(OCH,CH,),-O-CH,CH;3 umu —(OCH,CH,),-O-CHs,
rae p paseH 0-10.

B HekoTOphIX BapuaHTAaxX OCYIIECTBJCHUs, coenuHeHue, wumeromee ¢opmyny (I),
npencTasisier coboil coequnenue 3 Tadauup! 1 win ero GapMaleBTUYECKH MPHEMIIEMYIO COJIb.

B HekoTOphIX BapuaHTAaxX OCYIIECTBJCHUs, coenuHeHue, wumeromee ¢opmyny (I),

(O

NA”

BOR O

npeacTaBisier co0oi N wumam ero gpapManeBTHUECKH PUEMIIEMYIO COJIb.

B HekoTOpBIX BapwaHTaxX OCYILIECTBJICHUs, coenanHeHue, umeromiee Gopmyny (1), mpencrasisier

0, 0
FscD/s .
cl \Q\NJ{
N =

)

B nppyrom acnmekte, B HacTosmeM u300peTeHHH omucaHa ¢apmareBTHUECKast

NH
N

coOoi WK er0 (papMaeBTHYECKU PUEMIIEMYIO COJIb.

KOMIIO3ULIMS, coneprkamas (a) mo MeHblnell Mepe ogHO coeauHeHue, uMmeromee Gopmyrny (I),
wii ero ¢apMaleBTHUECKH npuemsemyro conb, U (b) (dapManeBTHYECKH MPUEMIIEMOe
BCIIOMOTaTeNIbHOE BELIECTBO. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHUs, (papMaleBTUYECKH
MpUeMJIEMOe BCIIOMOTAaTeNIbHOE BEIIEeCTBO MPENncTaBjsier coOol mMmonuMepHbI areHT. B
HEKOTOPBIX BapHAHTAX OCYIIECTBJIEHHs, (apMaLEBTHYECKH IPUEMJIEMOE BCIIOMOIaTelbHOE
BEIIECTBO BBIOPAaHO W3 Tpymmbl, cocrosimell w3 kapbokcumermnnemnono3sl  (CMC),
runpokcunpormineuioyossl  (HPC), runpokcmstwmemtonossl (HEC), rumpoxcumnpomni
metmiuenmonodsl  (HPMC), skenaTtuHa, rugposiu3ara >KelaTHHA, Caxapo3bl, JIEKCTPO3bI,
nomuBuHWINHpponuaona (PVP), nommstunenrnukonss (I190), BUHMI-IIUPPOIUAOHOBBIX

COTIOJINMEPOB, MPEKETATHHUIUPOBAHHOTO Kpaxmalia, copOuTa U TIFOKO3BL, U MOJIMAKpHIaToB. B
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HEKOTOPBbIX BapUAaHTaX OCYLIECTBIEHHs, (papMaLeBTHUECKH MPHEMIIEMOE BCIIOMOTAaTEIbHOE
BEIIECTBO BBHIOPAHO M3 TPYMIIBL, COCTOSIIEH M3 TrHUapokcunpommwmerin neutnoiao3sl (HPMC),
nosuBuHIWINHpponmuaoHa (PVP) m xomnmmpmona. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHS,
dapmMarieBTHUECKas] KOMITO3ULUST MMeeT (POpPMYy ITUCTIEPCHH, MOJYYEHHOH METOIOM CYyXOro
pacnbuienHus (spray dry suspension, SDD).

B mnHacrosimeli 3asBKe OMHMCAHO TaKke COeAMHEHHe, nMmeromee ¢opmyny I, wimm ero
(apMareBTHUECKH pUeMIIeMast COJIb JIsl IPUMEHEHHs B KaUeCTBE JIEKAPCTBEHHOTO CPECTBA.

B HekoTOphIx acmekrax, coemuHeHue, wumeromee ¢opmyny (I), wim  ero
dapMarieBTHUECKH MpHeMJIeMast COJib, WIH (apMaleBTHUECKass KOMITO3UIMS, COAep Karast
coenuHenue, umeromee ¢opmyny (I), TPUMEHSIOT IS JIEYeHUS COCTOSIHUSI, BBI3BAHHOTO
HeliponereHepanyel Uiu arperamnueli/HakoIjIeHHeM OeKOB, TaKUX Kak ajib(pa-CHHYKIIEHH, a-
Oera, Tay, xantunrruH win TAR JIHK-cesseiBatomuii Oemox 43 (TDP43). B HekoTOpbIX
BAPMAHTaX  OCYIIECTBJICHUS, NAaTOJIOTMYECKOE  COCTOSIHME  TPEACTaBisieT  COOOH
HelponerenepaTuBHOe 3a00JI€eBaHUE WM COCTOSTHHE. B HEKOTOPBIX BapuaHTaX OCYLIECTBIIEHHUS,
TAKOE COCTOSIHHE TMIpencTaBisier coboit OonesHp Aunbrrefimepa, Oonesnp IlapkuHcoHa,
JTOOHOBHUCOYHYIO JEMEHLIMIO, IEMEHLUIO ¢ TenblaMu JIeBH, neMeHIHI0 BCIEACTBHE OOJE3HU
[TapkMHCOHA, MHOXKECTBEHHYK) CHCTEMHYI atpoduio, Oone3Hb XaHTUHITOHA, OOKOBOH
aMUOTPOo(PUUECKUil CKJIepO3, MPOTPECCUPYIOMUNM HAABSASPHBIN Mapanuy, paxk, HH(EKIHro,
6one3np Kpona, 3aboseBaHue cepaua, CTApeHHE WM TPABMATHUYECKOE MOBPEXKICHHE MO3Ta
(TTIM). B npyrom acnekrte, coequHenue, umeroinee Gopmyny (1), wim ero ¢papmaneBTHUeCKU
npuemMiIeMasi Cojib, WK (papManeBTHUECKass KOMIO3ULIUS, COAEpIKaIlas COeTUHEHNE, NMEIoLIee
dopmyay (I), okasbiBaeT HEHPONPOTEKTUBHOE NEHCTBHE.

B HEKOTOpBIX acmeKkTax, OMHCAHbI CIOCOOBI JICUEHHs] MATOJOTHYECKOTO COCTOSTHHS,
BBI3BAHHOI'O HeHMpoJereHepaliel WM arperanyeil/HakoIIeHHeM OeNKOB, TakuX Kak anbda-
CUHYKJIeWH, a-Oera, Tay, XaHTUHITHH wiu TDPA43, Brmouaromue BBeNEeHUE CYOBEKTY,
HYXJAIOIIEMYCsl B TaKOM JieueHUH, 3(P(PEKTUBHOIO KOJIWYECTBA MO MEHBbIIEH Mepe OIHOTrO
coenuHenusi, umeromero Gopmyny (I), i ero QapmManeBTUYECKH TPUEMIIEMON COJIM, WU
(bapMareBTHUECKOW KOMITO3ULMH, COAepKaliel coenuHenne, umeromee (opmyny (I). B
HEKOTOPbIX BapHaHTaX OCYIIECTBJICHHUS, YKa3aHHOE COCTOSIHUE TPEACTaBisieT  coOoi
HelponerenepaTuBHOe 3a00JI€eBaHUE WM COCTOSTHHE. B HEKOTOPBIX BapuaHTaX OCYLIECTBIIEHHUS,
yKa3aHHOE COCTOSIHME TpeAacTaBisier coboili Oone3Hb Aumblretimepa, Oonesnp IlapkuHcoHa,
JTOOHOBHUCOYHYIO JEMEHLIMIO, IEMEHLUIO ¢ TenblaMu JIeBH, neMeHIHI0 BCIEACTBHE OOJE3HU
[TapkMHCOHA, MHOXKECTBEHHYK) CHCTEMHYI atpoduio, Oone3Hb XaHTUHITOHA, OOKOBOH
aMUOTPO(PUUECKUN CKIIEPO3, MPOrPECCUPYIONINH HAIbsSACPHBbIN Mapanny, pak, BOCHAJCHHE,

6one3np Kpona, 3aboseBaHue cepaua, CTApeHHE WM TPABMATHUYECKOE MOBPEXKICHHE MO3Ta



(TIIM).

B HEeKOTOpBIX acmeKTax, B HACTOALIEM N300pETEHNH ONMCAHO MPHUMEHEHUE 10 MEHbIIEH
Mepe OJIHOTO coenuHeHus, umeromero ¢opmyny (1), wimu ero dapMareBTHUSCKH MPUEMIIEMON
COJIU B IPOU3BOJICTBE JIEKAPCTBEHHOTO CPEACTBA JUISA JIEYEHHUS! MATOJOTHYECKOTO COCTOSHUS,
BBI3BAHHOIO HEHpoJereHepanueil MWiM HakoIUIeHWeM OenkoB. B HEKOTOpBIX BapHaHTaX
OCYIIECTBJICHUS, YKa3aHHOE COCTOSIHUE MPEACTaBIsieT coOoi OosiesHb Anbrrerimepa, 0OJe3Hb
[TapkuHCOHA, JOOHOBHCOYHYIO IE€MEHIMIO, JEMEHIHMI0O C TeiablamMu JIeBH, JEeMEHLHIO
BcaencTeue OosiesHn [lapKWHCOHA, MHOMKECTBEHHYIO CHCTEMHYIO artpoduio, OOJie3Hb
XaHTHHITOHA, OOKOBOW aMHOTPO(GUYECKUH CKJIEPO3, MPOTrPECCUPYIOIUN  HaIbsIIEPHBIH
nmapanuy, pak, BocrnaneHwe, Oone3Hb Kpowna, 3aloneBanme cepauna, CTapeHHE WM
TpaBMaTu4eckoe nospexaenue mosra (TIIM).

B nmpyrom acmekre, B HacrosimeM H300pETEHUH OIUCAH CIOCOO MPEeOTBpaIleHUs
arperanyyl WM HAKOTUIGHWs, WJIM VJYUYIICHUs KJIUpeHca Oenka, yCTOMYMBOIO K IEHCTBHIO
NPOTeasbl, BKIFOYAIOLINI KOHTAKT OelKa, YCTOWYMBOTO K IEHCTBHIO MpoTeasbl, ¢ 3)(HEeKTHBHBIM
KOJIMYECTBOM TI0 MEHBIIIeH Mepe OOHOro coenuHeHus, umeromero Gopmyay (I), umm ero conw,
WUIA OTIMCAHHOH B HACTOSIIEM TEeKCTe (PapMalleBTUIECKON KOMITO3ULIMH, T1I€ YKA3aHHBIH KOHTAKT
OCYILIECTBIISIETCS i Vilro, ex Vivo WiH in vivo. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUs, OENOK,
YCTOHYMBBIN K AEWCTBUIO MPOTEasbl, NPEACTaBisieT coOoi anbda-cuHykJIeuH, a-Oera, Tay,
xaHTUHTTUH Wi TDP43 Genku.

B npyrom acnekre, coemunenue, umeromee Gopmyny (I), wmm ero apmaneBTHYECKH
npuemMiIeMasi Cojib, WK (papManeBTHUECKass KOMIO3ULIUS, COAEpIKaIlas COeTUHEHNE, NMEIoLIee
dopmyny (I), mpumensiercst Ui yMEHbIIEHHs] HEHPOBOCHAIEHUS Y MalMeHTa. B HEKOTOpBIX
BApPHUAHTAaX OCYIIECTBJEHUs, coennHeHne, nMeromiee dopmyny (I), wnm ero ¢apmarneBruyecku
npuemMiIeMasi Cojib, WK (papManeBTHUECKass KOMIO3ULIUS, COAEpIKaIlas COeTUHEHNE, NMEIoLIee
dopmyny (1), mpumeHsieTcst st jiedeHus: 3a0OJIeBaHUS WM TMATOJIOTHYECKOTO COCTOSIHHS,
CBSI3AHHOTO C HEWPOBOCMAJEHHEM. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS, B HACTOSIIEM
n300pEeTeHNN OMNMUCAaH CIOCO0 YMEHBINEHUs HEHpPOBOCHANIEHHUsS] Yy MAIMEeHTa, BKIFOYAOLIHIA
BBeneHue CyObekTy 3((PEeKTUBHOrO KOJUYECTBA 1O MEHBIIEH Mepe OIHOTO COEAMHEHUS,
umeroriero Gopmyny (I), wimm ero ¢gapmareBTHYECKH MPUEMJIEMON COJIH, WM OMHCAHHOHN B
HACTOSIIIEM TEKCTe (papMaLeBTHIECKON KOMITO3UIIMU. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHHS,
B HACTOSIIEM H300pETeHHWH OmucaH crnocod seueHus: 3a00JeBaHUs WIM TMATOJOTHYECKOTO
COCTOSIHMS, CBSI3aHHOTO C  HEHpPOBOCHMAJICHWEM, BKIIOYAIOLMIUN  BBEIEHHE CyOBEKTY
3¢ PEKTUBHOrO KOJMYECTBA MO MEHbIIEH Mepe OIHOTO coenauHeHus, umeromero Gopmymny (I),
Wi ero (apMaLeBTUYECKH NPUEMIIEMON COJM, WM OINHMCAHHOW B HACTOSIIEM TEKCTe

q)apMaL[eBTH‘{eCKOfI KOMITIO3HULINH. B HEKOTOPBIX BapHaHTax OCYLICCTBJICHHs, B HACTOALICM
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n300pEeTEeHNH ONMHCAHO TPUMEHEHHE IO MEHbBLIEH Mepe OIHOTO COENUHEHMs, HMEIOIIEro
dopmyny (I), wmu ero papManeBTUYECKH TPHEMJIEMOU COJI B MPOW3BOJCTBE JIEKAPCTBEHHOTO
CpeAcTBa ANl YMEHBIIEGHUS HeWpoBOCHalieHWs. B Apyrux BapuaHTax OCYLIECTBICHHS, B
HACTOSIIEM H300pPETeHWH ONUCAHO MPHMEHEHHE IO MeEHbIIeH Mepe OJHOTO COeAWHEHHUs,
umerorero ¢opmyny (I), wmu ero ¢apmamneBTUYECKH NPUEMIIEMOW COJNM B MPOW3BOJICTBE
JIEKapCTBEHHOTO CPEACTBA sl JiedeHHs] 3a00JIeBaHUS WM TATOJOTHYECKOTO COCTOSHHUS,
CBSI3aHHOTO C HEHPOBOCTIAJICHUEM.

JloTIONTHUTENbHBIE ~ BapUAHTBl ~ OCYLIECTBJIEHHS, OTJIWYHUTEIbHbIE TNPU3HAKH U
NPEUMYIIECTBA COSTUHEHNH, KOMITO3UIUH, CIOCOOOB U MPUMEHEHHS, OMMCAHHBIX B HACTOSLIEM
TEKCTe, OyAYT MOHATHBI U3 MPUBEIEHHOTO HIDKE TOAPOOHOTO OMUCAHMSL.

Kpartkoe onucanue ueprexein

Ha ¢ur. 1A usobpaxen 'H SIMP cnektp Coenunenus 1 8 JIMCO-d6 (400 MI'n). Ha
¢ur. 1B mokazan 2D NOESY cnekrp Coemunenns 1 B JMCO-d6 (400 MI'm),
cuaTesnposanHoro mo Ilyru B. Ha ¢ur. 1C nokasana pacrsayras obmacts 2D NOESY cnektpa
coequaenus 1 B JIMCO-d6 (500 MI'n), curresnposanHoro o Ilyru B. Ha ¢ur. 1D nokasan 2D
NOESY cnekrp Coenunennst 1 8 JIMCO-d6 (400 MI'n), cuaresupoBanHoro no Ilytu C. Ha
¢ur. 1E nokazan HMBC cnektp Coenunenust 1 8 IMCO-d6 (400 MI'r), CHHTE3UPOBAHHOTO TIO
ITytu C.

Ha ¢ur. 2A uzobpaxena auarpamma PXRD (mopomkoBasi peHTT€HOBCKast TU(PPAKLINs)
Coenunennst 1. Ha ¢ur. 2B uzobpakeHo Hanoxenne PXRD nuarpamm amst 4eTbIpex pasHbIX
npenapato CoenuHeHNs 1, MOMYYEHHBIX METOAOM CYyXOT'O PACIIbUICHUSL.

Ha ¢ur. 3A wm3o0paxeno Hanoxenune tepmorpamMm JICK (mauddepenuunanbhas
ckanupyromas kajopumerpust) u TI'A (TepmorpaBumerpudeckuii aHanus) st CoenuHeHus 1.
Ha ¢wur. 3B u ¢ur. 3C nokazansl TT'A u JICK TepmorpaMmel, COOTBETCTBEHHO, JIsl AUCTIEPCHUH,
NOJIy4eHHOH MeTronoM cyxoro pacnsutenus (SDD) #1. Ha ¢ur. 3D u ¢ur. 3E nokazanst TT'A u
JCK TepmorpaMmbl, COOTBETCTBEHHO, MJisi JUCIIEPCHUH, TMOJYYEHHON METOJAOM CyXOro
pactbuiennst (SDD) #2. Ha ¢ur. 3F u ¢ur. 3G nokazamsl TT'A u JICK Tepmorpammsi,
COOTBETCTBEHHO, AJISI AUCIIEPCHH, TOJNYyYeHHOH MeTonoM cyxoro pacmbuteHust (SDD) #3. Ha
¢ur. 3H u ¢ur. 31 nokazansr TT'A u JICK TepmorpaMmel, COOTBETCTBEHHO, Ul AUCIIEPCHUH,
NOJIY4€HHOH MeTonoM cyxoro pacnbuieHus (SDD) #4.

Ha ¢ur. 4A nokasanel ¢apmakokuHerndeckne kpusble Coemmaenuss 1 B Qopme
ceoboanoro ocHoanus (CO) u nByx nucnepcuii CoennHeHus 1, MONy4eHHBIX METOIAOM CYXOTO
pacobuiernst (SDD #1 u SDD #3). Ha ¢ur. 4B moka3aHbl KpUBbI€ 3aBUCHMOCTH TLUIOLIAJH MO
kpuBoii (AUC) ot nozuposku mist Coequnennst 1 B popme cBodomnoro ocaoBanus (CO) u nyx

mucniepcuii CoenuHenns 1, moaydeHHBIX MeTOIOM cyxoro pacneuierus (SDD #1 u SDD #3).
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Ha ¢ur. SA nokaszanbl JaHHBIE pEHTTEHOCTPYKTYpHOTO aHanmu3a Coenunenns 1 (4-(4-((4-
xyop-3-(tpudropmermn)penmn)cynbponmn)pernn)-2,4-quruapo-3H-1,2,4-rpras3on-3-TuoH).
Ha ¢ur. 5B mnokasaHbl JaHHBIE PEHTTEHOCTPYKTYPHOTO aHAJIM3a aCHUMMETPUYECKOH stueiiku
Coenunenus 1.

Ha ¢ur. 6 nokasana auarpamMma peHTIEHOCTPYKTYpHOro aHanmsa mnopomka (XRPD)
Coenunenus 1.

Ha ¢ur. 7 nmokazana ontuyeckasi MJIOTHOCTh OTJIOKEHUH 00IIero anbgha-CHHYKISHHA B
(A) xoptekce, (B) runmokamne u (C) monoacrom tene L61 ASYN TpaHCerHHBIX MBILIEH mocie
uHTpaneputoHeanbHoro BeeneHus: Coenunenns 1 (1, 5 umm 10 MI/Kr B CYyTKH) WJIM HOCHTEJS
(5% OMCO + 20% Cremphor EL + 0.9% ¢wuspactsop) B Teuenne 1 mecsua. Herpancrennsie
MBILIM  HWCTOJB30BAIMCh B KAUeCTBE  KOHTPOJBHOW  TPyHmbl, M UM  BBOJAWIIH
(naTpanepuroneanpro) Coenunenne 1 (10 mr/kr B cytku) mim Hocutenb (5% JIMCO + 20%
Cremphor EL + 0.9% ¢uspacrBop) B Teuenue 1 mecsina.

Ha ¢ur. 8 mokaszanbl ornoxkeHust oOmero anba-CUHYKJIEHHa Ha PEenpe3eHTaTUBHBIX
N300paKEHMSIX MONIEPEYHbIX CPE30B KOPTEKCa, TUIMOoKamma u mnojocaroro tema L61 ASYN
TPAHCTEHHBIX MBILIEH mocyie uHTpanepuroHeanbHoro Beenenus Coemmuenust 1 (1, S wmmm 10
Mr/Kkr B ¢yTkH) win Hocurens (5% JIMCO + 20% Cremphor EL + 0.9% ¢uspactBop) B TeueHue
1 mecsna. HerpancreHHble MBIIIN HCTIOJIB30BAIMCh B KaueCTBE KOHTPOJBHOHM TPYMIBI, U UM
BBOAMIMN (MHTpameputoHeanpHo) Hocurenb (5% JIMCO + 20% Cremphor EL + 0.9%
¢duspacTsop) B TeueHue 1 mecsua.

Ha ¢ur. 9 mokazana onTudeckas IUIOTHOCTb OTJIOKEHHM HEPACTBOPUMOro anb(da-
cunykienHa (PK + pesuctentHslii) B (A) koprekce, (B) runmnokamne u (C) nonocatom Tene L61
ASYN TpaHCreHHBIX MBILIEH Mociie HHTpanepuroHeaabHoro Beenenns Coequnaenus 1 (1, 5 umm
10 mr/kr B cytku) wiu Hocurens (5% JIMCO + 20% Cremphor EL + 0.9% d¢uspacteop) B
teueHne 1 mecsua. HeTpaHCreHHbIe MBIIIN UCTIONB30BAIHNCH B KAUECTBE KOHTPOJBHOW TPYIIIHI,
u uM Beoamiu (uHTpanepuroHeanbHo) Coenunenne 1 (10 mr/kr B cyTku) mnm HOcutenb (5%
JIMCO + 20% Cremphor EL + 0.9% ¢wuspacteop) B Teduenue 1 mecsua.

Ha ¢ur. 10 mnoka3aHbl OTJOXKEHHS HEpacTBOPUMOTo anbda-cunykienna (PK +
PE3UCTEHTHBIH) Ha PENPEe3eHTATUBHBIX H300PAKEHHUSIX TOMEPEYHBIX CPEe30B HEOKOPTEKCa,
runmokammna u  nomocaroro  Ttenma L61  ASYN  TpaHCreHHbIX — MBIIIEH — TOCHe
uHTpaneputoHeanbHoro BeeneHus: Coenunenns 1 (1, 5 umm 10 MI/Kr B CYyTKH) WJIM HOCHTEJS
(5% OMCO + 20% Cremphor EL + 0.9% ¢wuspactsop) B Teuenne 1 mecsua. Herpancrennsie
MBILIM  HWCTOJB30BAIMCh B KAUeCTBE  KOHTPOJBHOW  TPyHmbl, M UM  BBOJAWIIH
(naTpanepuroneansHo) Hocutenb (5% JAMCO + 20% Cremphor EL + 0.9% ¢uspactsop) B

TeyeHue 1 mecsia.
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Ha ¢ur. 11 nokasaHa OmoxuMmmueckast OLeHKa ypoBHsI MoHOMepHOro ASYN B mMo3sre B
(A) ¢ponranpHOM KOopTekce u (B) rummoxamme L61 ASYN TpaHCreHHBIX MBILIEH MOcCie
uHTpaneputoHeanbHoro BeeneHus: Coenunenns 1 (1, 5 umm 10 MI/Kr B CYyTKH) WJIM HOCHTEJS
(5% OMCO + 20% Cremphor EL + 0.9% ¢wuspactsop) B Teuenne 1 mecsua. Herpancrennsie
MBILIM  HWCTOJB30BAIMCh B KAUeCTBE  KOHTPOJBHOW  TPyHmbl, M UM  BBOJAWIIH
(naTpanepuroneansHo) Hocutenb (5% JAMCO + 20% Cremphor EL + 0.9% ¢uspactsop) B
TeyeHue 1 mecsua.

Ha ¢ur. 12 nokasaHa onTuyeckas MmIOTHOCTh ACCOIMUPOBAHHOTO ¢ MHUKPOTPYOOUKAMU
6enka 1A/1B-nerkas uemnb 3 (LC3) B (A) xoprekce, (B) runmoxamne u (C) nonocarom Tene L61
ASYN TpaHCreHHBIX MBILIEH Mociie HHTpanepuroHeaabHoro Beenenns Coequnaenus 1 (1, 5 umm
10 mr/kr B cytku) wiu Hocurens (5% JIMCO + 20% Cremphor EL + 0.9% d¢uspacteop) B
teueHne 1 mecsua. HeTpaHCreHHbIe MBIIIN UCTIONB30BAIHNCH B KAUECTBE KOHTPOJBHOW TPYIIIHI,
u uM Beoamiu (uHTpanepuroHeanbHo) Coenunenne 1 (10 mr/kr B cyTku) mnm HOcutenb (5%
JIMCO + 20% Cremphor EL + 0.9% ¢wuspacteop) B Teduenue 1 mecsua.

Ha ¢ur. 13 mnokasan yposenp LC3 wummyHOOKpammBanus wmeromoM HMI'X Ha
PETPEe3eHTATUBHBIX  M300PAKEHHUSAX TIOMEPEeYHBIX CPEe30B HEOKOPTEKCa, THUMIOKaMma M|
nosiocaroro Tena L61 ASYN TpaHCreHHbIX MbllIel MOCie WHTpaNepUTOHEATbHOIO BBEIEHUS
Coenunenns 1 (1, S mnm 10 mr/kr B cytkn) wnu Hocurens (5% JAMCO + 20% Cremphor EL +
0.9% ¢wuspactBop) B TeueHune 1 mecsima. HerpaHcreHHble MBILIIM HUCTOJBb30BAIICH B KaueCTBE
KOHTPOJIbHOH TPYNIbI, U UM BBOAMJIN (MHTpanepuToHeanbHO) Hocutenb (5% JAMCO + 20%
Cremphor EL + 0.9% ¢uspacrBop) B Teuenue 1 mecsina.

Ha ¢ur. 14 nokaszana ouenka cuibl 3axsata y L61 ASYN TpaHCreHHBIX MbIeii mocie
BeeneHust Coenunenns 1 (5 nmm 10 mr/kr) unn Hocurens (5% JAMCO + 20% Cremphor EL +
0.9% ¢uspactBop) B TeueHne 3 MecsueB. HeTpaHCreHHbIE MBIIIN UCTIONB30BAIHCh B KaYeCTBE
KOHTPOJIHOH TPYIIIbI, U UM BBOAWIHN (MHTpaneputoneansHo) Coenunenne 1 (10 Mr/kr B cyTkn)
wi Hocurelb (5% JIMCO + 20% Cremphor EL + 0.9% ¢uspactsop) B TeueHue 3 MeCsILEB.

Ha ¢ur. 15A mnoxasan yposeHb TpaHciokatopHoro Oenka (18 x/la) (TSPO) Ha
penpe3eHTaTUBHBIX H300paKEHUSIX IMONEePEUHbIX cpe3oB ¢poHTambHOro koprekca L61 ASYN
TpaHCTeHHbIX Mbleid nocne BBeneHus: Coemunenus 1 (5 wmm 10 mr/kr) mmm vocurenst (5%
JIAMCO + 20% Cremphor EL + 0.9% ¢uspactBop) B TeueHue 3 MecsueB. HerpaHCreHHbIE MBIIIH
UCTIOJIB30BAINCh B KA4eCTBE KOHTPOJBHOH TPYMIIB, W MM BBOIMIN (MHTPAIEPUTOHEATHHO)
Coenunenne 1 (10 MI/kr B CyTKH — pe3yJIbTaThl He MOKa3aHbl) ik Hocuredb (5% JIMCO + 20%
Cremphor EL + 0.9% d¢uspactBop) B Teuenne 3 wecsueB. Ha ¢ur. 15B mnokaszana
kKonudyecTBeHHast onenka TSPO m3oOpaxenuit ¢ ¢ur. 15SAHa ¢ur. 16 mokazano UI'X

okpammsanne GFAP Ha pemnpeseHTaTHBHBIX M300pakeHusx runmnokamma L61 ASYN
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TPAHCTEHHBIX MBILIEH mocyie uHTpanepuroHeanbHoro Beenenus Coemmuenust 1 (1, S wmmm 10
Mr/Kkr B ¢yTkH) win Hocurens (5% JIMCO + 20% Cremphor EL + 0.9% ¢uspactBop) B TeueHue
1 mecsa. HerpaHCcreHHble MBIIIN HCIOJIB30BAINCh B KaueCTBE KOHTPOJbHOW TPYMIIBL, U UM
BBOAMIM (MHTpaneputoneansHo) Coennnenue 1 (10 MI/kr B CyTKM — pe3yJIbTaThl HE TIOKA3aHBbI)
wi Hocurenb (5% JAMCO + 20% Cremphor EL + 0.9% ¢wuspactBop) B Teuenue 3 mecsitieB.Ha
¢ur. 17 mokazana onrtudeckas mioTHocTh npu MI'X oxpammsanun GFAP B runmokammne L61
ASYN TpaHCreHHBIX MBILIEH Mociie HHTpanepuroHeaabHoro Beenenns Coequnaenus 1 (1, 5 umm
10 mr/kr B cyrkn) mimm Hocutens (5% JAMCO + 20% Cremphor EL + 0.9% d¢uspactsop) B
TedeHue 3 MecsleB. HeTpaHCreHHbIe MBILIN UCIONb30BAINCH B KAYECTBE KOHTPOJIHOM TPYIIIBI,
u uM BBomwin (uHTpanepuroHeanbHo) Coenunenne 1 (10 MI/kr B CyTKH — pe3ysibTaTbl HE
nokaszansl) nin Hocutenb (5% JIMCO + 20% Cremphor EL + 0.9% ¢uspacrsop) B Teuenne 1
MeCsILa.

Ha ¢ur. 18 nmoxkazano UI'X okpamuBanue DAT Ha penpe3eHTaTHBHBIX W300pa’keHHUsIX
nomnepedHbix cpe3oB mnojocaroro Tema 161 ASYN TpaHCreHHBIX MBIIIEH MOCAE BBEACHUS
Coenunennst 1 (5 wimm 10 mr/kr) nmm vocurenst (5% JAMCO + 20% Cremphor EL + 0.9%
¢uspacTBop) B TeueHHe 3 MecsleB. HeTpaHCreHHblEe MBIIIH HCIOJB30BAJIUCh B KadeCTBE
KOHTPOJIHOH TPYIIIBL, © UM BBOIWIM (MHTpanepuroHeanbHo) Coenunenne 1 (10 Mr/kr B cyTku
— pe3yibTaThl He moka3aHel) wiu Hocutenb (5% JAMCO + 20% Cremphor EL + 0.9%
¢bu3pacTBOp —pe3yabTATHI HE TIOKA3aHbI) B TEUEHHE 3 MECSLIEB.

Ha ¢ur. 19 nokazano cOOTHOLIEHHE ONTHYECKUX IUIOTHOCTEH IM0JIOCATOE TENO/ Y4acTOK
cpaBuenus npu MI'X oxpammBannu DAT Ha penpe3eHTaTHBHBIX M300paKEHUSX MOMEPEUHBIX
Cpe30B I0JIOCATOrO Tejla U y4yactka cpaBHeHHs (kopTekc) L61 ASYN TpaHCTeHHBIX MBbIIIEH
nocne Beenernss Coenunenns 1 (5 nmm 10 mr/kr) wim Hocurens (5% JAMCO + 20% Cremphor
EL + 0.9% d¢uspacTtBop) B TeueHue 3 MecsueB. HeTpaHCreHHbIE MBIIIN HCIOIb30BANCH B
Ka4eCTBE KOHTPOJBHOH rpynmbl, ¥ UM BBOAMIHN (MHTpaneputoHeanbHo) Coenunenue 1 (10 mr/kr
B cyTku) mwiu Hocutenb (5% JAMCO + 20% Cremphor EL + 0.9% ¢wuspactBop) B Teuenue 1
MeCsILa.

Ha ¢ur. 20 nokazana KOJHMUECTBEHHAs! OLIEHKa HMMYHO(IJIyOPECLIEHTHOTO OKPALIMBAHUS
TSPO B penpesenratuBHbIX cpe3ax Mosra L41 APP TpaHcreHHbIX Mblliel mocjie BBeIEHUs
(naTpaneputoneanbHo, 1 pa3 B cyrku) Hocurens uian CoenuHeHus: | B TO3UPOBKE SMI/KT HIH
HocuTenst B TeueHue 70 nmHel. IlokasaHbl Takke pe3ynbTaThl JJIsi HETPAHCTEHHBIX MBIIIEH,
KOTOPBIM BBOJMJIM HOCUTEJb HHTPANIEPUTOHEANBHO 1 pa3 B CyTKU.

Ha ¢ur. 21 noxasaHa KOJHMYECTBEHHAs! OLIEHKA UMMYH(JIyOPECLIEHTHOTO OKPALIMBAHUS
Oera-amunonna u npumenenueMm O0E10 aHTHTEN, B penpe3eHTaTHBHbIX cpe3ax mo3ra L41 APP

TPAHCTEHHBIX MBIIIEH TOCIE BBEACHUS (MHTPANEPUTOHEANbHO, | pa3 B CYyTKHM) HOCHUTENS WU
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Coenunennst 1 B go3upoBke 5 Mr/kr wiu HocuTens B TeueHue 70 aneit. IlokaszaHbl Takke
pe3yJbTaThl AJIl HETPAHCTEHHBIX MbIlIEH, KOTOPbIM BBOJUJIM HOCUTENb MHTPANEpUTOHEANbHO |
pa3 B CYTKH.

ITonpoOHOe onucanne N300peTEHHS

Hacrosmee uzoOpereHne kacaercsi 3aMeLIeHHbIX Cyiabpormun (enmn-2,4-auruapo-3H-
1,2,4-Tpra3on-3-THOHOB, (hapMaleBTUYECKIX KOMIIO3HIUN, COAEPKAIMUX WX, U CHOCOOOB HUX
NPUMEHEHHs, BKJIIOYasi CrocoObl JIEUeHHWs HEWPOAEreHepPaTHBHBIX 3a00JIEBAaHUH W APYTHUX
HAPYLIECHUH, TP KOTOPBIX HAOJIFOAETCs] aCCOLMUPOBAHHOE HAKOIUICHHE arperatoB TOKCHYHBIX
OenKoB.

Tepmunel

Cnenyer mnoOHMMATh, 4YTO COEAMHEHHs, KOMIIO3HLMH, CHOCOOBI M TNPUMEHEHHUs,
ONMCAaHHbIE B HACTOSILEM TEKCTe, HE OrPAaHHYMBAIOTCS OMNMCAHHBIMH YaCTHBIMH BapHaHTaMU
ocyiiectBieHuss. Crnenyer Takke IOHHUMAaTbh, 4YTO MHCMOJb3yeMas B HACTOsLIeH 3asBKe
TEPMUHOJIOTUSl TpeHAa3HAaueHa MCKJIIOUUTEIbHO JAJIi ONMCAHUSA YacTHBIX BapUaHTOB
OCYILIECTBJIEHUs] U HE JOJDKHA PacCMaTPUBATBHCS KaK KaKUM-JIHOO oO0pa3oM OrpaHUYHBArOLIAs,
MIOCKOJIBKY OOBEM MPUTSA3aHUH KacaTeNbHO OIMMCAHHBIX B HACTOSINEH 3asBKE COCIMHEHUH,
KOMIO3ULIUH, crnocoOOB M MPUMEHEHMH OrpaHWUYBAETCS TOJIBKO Mpuiararoiieics Popmynoit
n300peTeHusl.

Cnenyer OTMeTUTb, YTO B HAcTOsLIEM TEKCTe W B Mpuiararouieiics Popmyre
n300peTeHNs] NCIOJB30BAHNE E€IUHCTBEHHOIO HHCIIA BKJIIOYAET TAKXKe OMHMCAHHE MHOMKECTBA
NPEIMETOB, €CJIM TOJbKO W3 KOHKTEKCTa SIBHBIM 00pazoMm He cieayer oOparHoro. Cruenmyer
TAKXK€ OTMETUTb, YTO B IMyHKTaX DopMysbl M300pETEHUST MOXKET HCKIIOYAThCA KaKOH-THOo
OTIMOHAJBHBIN 351eMeHT. Takas GOopMyJIHpPOBKA MPUMEHSETCS Kak 0a3a Uil MPUMEHEHHUST TaKUX
UCKJIFOYAIOIUX TEPMHUHOB, KaK «HUCKIIOUUTEIbHO», «TOJBKO» MW T.I. B OTHOLIEHUU
MEePEYUCIEHNUS 3asIBJISIEMbIX JJIEMEHTOB, WJIH KaK K HETaTHBHbIE» MPU3HAKU.

IIpu ncnonb30BaHUM B HACTOSLLEM TEKCTE, TEPMUHBI “BKIIOYAOIINIT U “copepKaiiui’
MIPUMEHSIIOTCS] B OTKPBITOM, HEOTPAHUUHBAIOIEM 3HAUEHHH.

IIpuBeneHHble HUXKE TEPMUHBI UMEIOT YKa3aHHbIE 3HAUEHUs, €CJIM He OFOBOPEHO HHOE.
Bce TepMuHBL, 17151 KOTOPBIX HE MPUBEICHO CIELHAIbHOTO ONPENENIEHUs, UMEIOT OOIEenpUHSIThIE
B JJAHHOM 00JIaCTH 3HAUEHUSL.

Tepmun  “ankun”  O3HA4aeT  JIMHEMHYIO WM PAa3BETBJCHHYIO  AJKUJIbHYIO
(YyrieBonoponHyto) rpymmy, cogepxamyi ot 1 o 12 atomoB yriepona B mernodke. [Ipumepsr
ANKWJIBHBIX Tpynn BKio4daroT Metua (Me), stun (Et), H-mpomnw, nzonponu, OyTui, u300yTu,
BTOP-OyTIII, TpeT-OyTiit (tBu), meHTHI, U30MEHTHIT, TPET-MEHTII, TeKCHII, U30T€KCHIT U TPYIIIIHI,

KOTOpbIE B CBETE CTAHNAPTHBIX 3HAHWN B JAHHOW OOJACTU M TOJIOKEHUH HACTOSIIEH 3asiBKU



13

MOTYT PacCMaTPUBATHCA KaK SKBHUBAJIEHTHBIE KAKOMY-TMOO U3 OMHMCAHHBIX HUXKE NMPUMepoB. B
HEKOTOPBIX CIYYasiX aJIKUIIbHBIE TPYIITBI PEACTABISIOT cO00H Ci4allkuiIL.

«ANKEHWIT» 03HA4YaeT HEHACBIIICHHYIO JHHEHHYIO WM Pa3BETBJICHHYIO YIJIEBOIOPOAHYIO
TPYIIY, COAEPIKALIYIO0 YKa3aHHOE YHCIIO aTOMOB yriepona (Hampumep, 2 - 8 uinu 2 - 6 aToMOB
yriepona) M O MEHbIIEH Mepe OJWH HEHACHIIEHHbIH 1O OJe(pUHOBOMY THIY 3JIEMEHT
(comepkammii MO MEHbIIEH Mepe OIHY MABOWHYIO CBSI3b YIJIEPOA-YIJIEPOHd). AJIKEHWUJIbHAS
rpyImna MOXeT UMeTh LHUC- WU TpaHc-kKoHpurypauuto (Z niu E koHpuUrypaunro) no nBoiHOM
CBSI3U(SIM). AJIKEHWJIBHBIE TPYIIbI BKIIOYAIOT (HO HE OTPAHMYHMBAIOTCS TOJBKO MMH) STEHHI,
nponeHus (HanpuMmep, npon-1-eH-1-wun, npomn-1-eH-2-wmin, npon-2-eH-1-un (aymmn), npomn-2-eH-2-
win), u Oyrenun (Harpumep, Oyt-1-eH-1-un, OyT-1-en-2-n1, 2-Metni-nipon-1-ex-1-un, OyT-2-eH-
1-un, O6yt-2-eH-1-un, Oyr-2-eH-2-un, Oyra-1,3-nuen-1-un, Oyra-1,3-queH-2-wm).

«ANKUHWI» ~ O3HAYaeT  HEHACHIEHHYI  JIMHEHHYI0  WJIM  Pa3BETBJICHHYIO
YIIEBOJOPOIHYIO TPYIINY, COAEPIKAIIYI0 YKa3aHHOE YHCIIO aTOMOB yriepoaa (Hampumep, 2 - 8
wii 2 - 6 aTOMOB YIJiepoAa) W MO MEHbLIEH Mepe OAMH HEHACBILUICHHBIH 10 alleTHICHOBOMY
TUMY 3JEMEHT (ConeprKalluii Mo MeHbLIEH Mepe OIHY TPOHHYIO CBSI3b YIJIEPOI-YIJIEpOn).
AJNKMHUJIBHBIE TPYNIBI BKIIOYAIOT (HO HE OTPAHHYMBAIOTCS TOJBKO UMH) 3THHWJ, TPOTHHUI
(marmpumep, nipon-1-un-1-un, npon-2-un-1-un) u Oyruaun (Hanpumep, Oyt-1-un-1-mn, Oyt-1-
uH-3-mi1, OyT-3-uH-1-11).

“Apun” unu “Ar” mpu HCIOJB30BAHUM B HACTOSALIEM TEKCTE€ O3HAYAET HEHACHIIIEHHYIO
apPOMATHYECKYIO0 KapOOIUKINYECKYIO TPYIIY, COAEPKAIIYI OTHO KOJBIO (Hampumep, (HeHu)
I HECKOJIbKO KOHIEHCHPOBAHHBIX KOJel (Hampumep, HapTHI WM aHTPWJ), MPH 5TOM
KOH/ICHCHPOBAHHbIE KOJbLA SIBISIFOTCS KapOOLMKINYECKUMH W MOTYT OBITh WM He OBbITh
apOMATHYECKVMH, TPH YCIOBHH, YTO IO MEHbIIEH Mepe OAHO KOJNBLO B CTPYKType U3
HECKOJIbKUX KOHEIHCHPOBAHHBIX KOJIEI] SIBJIIETCS apOMaTHYeCKUM. YacTHBIMH BapHaHTaMH
ApWJIbHBIX KOJIEI SIBJISTIOTCS KOJIbIIa, coaepakamue B kuie oT 6 1o 14 atomos yriepona (“Cs-Cia
apwui’). ApuibHasl Tpymma, conepskamiasi 0ojiee OJHOTO KOJIbIA, TI€ MO MEHBIIEH Mepe OIHO
KOJIBLIO SIBJIIETCSI HEAPOMATHYECKHM, COCIOHMHSETCS C OCTAJIbHOH YacTbIO MOJIEKYINIBI depe3
MIOJIOXKEHHE, HAXOSIIeeCs] B ApOMaTHIECKOM KOJIbIIE WIIM B HEAPOMAaTUIECKOM KoJiblie. B onHOM
BapHaHTe, apuJibHasl IPYIINa, CoAeprkalnasi Oojiee OMHOTO KOJbLA, TAE IO MEHbIIEH Mepe OJIHO
KOJIBLIO SIBJIIETCSI HEAPOMATHYECKHM, COCIOHMHSETCS C OCTAJIbHOH YacTbIO MOJIEKYINIBI depe3
MOJIOXKEHHE, HAXOSIIEeCs] B ApOMATHUECKOM KOJIbLIE.

“AnKOKCH-Tpynma” o3HadaeT rpynmy —QO-ajJKuji, TA€ aJKIJI COOTBETCTBYET AAHHOMY
BBIIIE OTMpPENENICHII0. AJKOKCH-TPYIINA BKJIIOYAET, HAPUMEDP, METOKCH-, STOKCH-, H-TIPOTIOKCH,
U30TPOTIOKCH-, H-OYTOKCH-, BTOP-OYTOKCH-, TPeT-OyTOKCH-, H-TIEHTOKCH- U Jpyrue TPYIIIbL

TepMUH «ankokcw» O3Ha4YaeT Takxke rpynmnbl ankeHun-0-, muknoankui-0-, nukinoankeHui-O- u
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ankuHuiI-O-, TAe aNKeHWJ, LMUKJIOAJKWJ, LUKJIOAJIKEHUJ U AJKUHUJ COOTBETCTBYIOT NAHHBIM
BBILIE OMPEACICHUSIM.

“Huknoankuil’ MPH UCTIOIB30BAHUM B HACTOSIIIEM TEKCTE O3HAYAET U BKIJIIOYAET, €CIIU HE
YKa3aHO WHOE, HACBIIECHHBIC WM YaCTUYHO HEHACHIIIEHHbIC HEAPOMATHUYECKHE LIMKIMYECKUE
OJIHOBAJICHTHbIE YIIIEBOJAOPOIHBIE CTPYKTYPBI, COAepKallle YKa3aHHOE YUCIO aTOMOB YIJIepoJia
(manpumep, Cs3-Cio 03Ha4aeT OT Tpex OO NECATH aTOMOB yriepoxaa). LIMKIoanKuiibl MOTYT
COCTOSITh M3 OJHOTO KOJIbLA, TAKWE KaK LUKJIOTEKCHUJI, WIM M3 HECKOJBbKUX KOJIEL, TaKHe Kak
amamantun.  Luknoankuin, — comep:kamuii  Oojiee  OOHOTO  KOJIbLIA,  MOKET  OBIThb
KOHICHCHPOBAHHBIM, CIIHPO- MJIFM MOCTHKOBBIM, a TAK:KE BO3MOKHBI X KOMOWHAINH. YaCTHBIMU
MpUMepamMu LUKJIOANKHIBHBIX TPYIII SIBJISIFOTCS TPYMIBI, COAEp Kallue B HUKIe OT 3 go 12
aToMOB yriepona. lIpeanmouTUTENbHBI [UKIOATKUI MPENCTaBisieT COOOM  IKIMYECKUN
YIJIEBOAOPO, coaepkamuii B 1ukie or 3 no 8 aromoB yriepona («Cs-Cg HUKITOATKUI»),
conepskamuii B 1ukie ot 3 1o 6 atomoB yrieponaa (“Cs;-Ce HUKIOATKUAT) UIH COAEPIKAIMUNA B
ke ot 3 10 4 aromos yriepona («Cs-Cy uuknoankumny). [IpumMepbl MUKIOANKHIOB BKIIIOYAIOT
(HO He OTPAHUYMBAIOTCS TOJIBKO WMH) IIUKJIOTPOTIHJI, [TUKJIOO0YTHII, LIUKJIOTICHTHJI, ITUKJIOTeKCHII,
LUKJIOTENTHII, HOPOOPHII U T.1I.

“Iluano” unu “HuTpuir’ o3Havaet rpynmy —CN.

Tepmun “rano” uim “rajorer” o3HavaeTr (TOp, XJIop, OPOM U HOI.

TepmuH “rugpoxcu” Uiy “ruaApokcu’ o3Havaet rpynmy —OH.

“T'eTepOLUKIOANKUIT. WIH “TETEPOLMKIMI  O3HAYaeT HACBIIEHHYI) WIH YaCTUYHO
HEHACBIIIEHHYI0 TPYIIY, COXEP:KAIlY0 OJHO KOJBIO HJIM HECKOJIbKO KOHIEHCUPOBAHHBIX
KOJIELl, BKJIFOUasi COMPSKEHHBIE, MOCTUKOBBIE WJIM CITHPO-KOJIBIIEBbIE CHCTEMBI, U COMEPKAIIYIO
ot 3 no 20 atoMOB B nukJie, BKIO4ast oT 1 1o 10 rerepoatoMoB. TH aTOMBI B LIUKJIE BHIOPAHBI
U3 TPYIIbI, COCTOSIEH W3 yrjepona, a30Ta, Cepbl U KHUCIOPOHAa, TINe, B COMNPSDKEHHBIX
LUKIMYECKUX CHCTEMaX, OJHO HJH OOoJblle W3 KOJel MOXKET NPEACTaBISThCA COOOM
LIUKJIOAJKWJI, apujl WIM TeTepoapwui, MPU YCIOBUHU, UYTO TOUYKA MPUCOSHMHEHHUS HAXOAWUTCS B
HEApOMATUYECKOM KOJIblle. B HEKOTOPBIX BapHaHTaX OCYINECTBIEHUs, aToMm(bl) a30Ta W/Win
Cepbl B TETEPOLMKINYECKON TPyMIe OMUIHUOHATIBPHO OKHUCJIEHBI C MOJy4eHHEeM N-OKCHIHBIX, -
S(O)- uwmu -S(O)- ¢parmentoB. IIpumepbl TeTEPOLMKIOANKIIOB BKIIOYAIOT (HO HE
OTPAHUYMBAIOTCS TOJBKO WMH) a3e€TUAWH, OKCETaH, TeTparuApodypaH, MNHPPOJTHINH,
MUIEepasuH, MUNEPUINH, MopdosH,  THOMOP(OJIUH, 1, 1-grnokcorrnomMopdoauHu,
OUTUAPOUHAON, HWHAA30J, XWHOJWU3WH, WMUIA30JUIUH, HWMHAA30JMH, WHAOAUH, 1,2,3.4-
TETPAruAPOU3OXUHONMH, THA30JHIUH U T.I. B HEKOTOPBIX Cay4asx, reTepOLUKIOATKAIbHbBIE
TPYIIBl MPENCTaBISIOT CO00WM 4-, 5- wWiu 6-4jieHHble KOJbIla. B HEKOTOpBIX Ciy4YasX,

FrETEPOLUUKIIOATIKHUIT COACPKUT COTIPANKECHHOE q)eHI/IJ'IbHOe KOJIBIIO.
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“I'erepoapuyi” HpU HCIOJB30BAHUU B HACTOSILEM TEKCTE€ O3HAYAET HEHACHIIEHHYIO
ApOMATHUYECKYIO LUKJIMYECKYIO MPyNHny, CoAepkallyro B koJble oT 1 10 14 atomMoB yriepona u
[0 MEHbLIEH Mepe OAMH IeTepoaToM B KOJbIIE, BKIIOYAs (HO HE OrPaHHYUBASICh TOJBKO WMH)
TaKkhe reTepoaToMbl, Kak a30T, KUCIOpOHd U cepa. I'erepoapuibHas rpyrna MOXKET COAepKaTb
OIHO KOJbLO (HampuMmep, NUPUAMI, (ypHiI) WM HECKOJbKO KOHIEHCHPOBAHHBIX KOJIEll
(HampuMep, WHAOTU3UHWI, OCH30TUEHWI), TIPU 3TOM KOHIECHCHUPOBAHHBIE KOJIbIIA MOTYT OBIThH
KapOOLMKINIECKUMH UM MOTYT COAEPSKATh B LUKJIE OJUH MM OOJIbIIE T€TePOaTOMOB, a TaKXKe
OHH MOTYT OBITh APOMATHYECKUMHU WJIH HEAPOMATHUYECKUMH, MPH YCIOBUHU, YTO MO MEHbINEH
Mepe OJHO KOJbLIO B CTPYKType M3 HECKOJbKUX KOHIEHCHPOBAHHBIX KOJeLl sBJsETCS
apOMaTHYeCKUM U COJIEP’KUT B LIMKJIE 110 MEHbIIEH Mepe OAUH reTepoaToM, U MpH YCIOBUH, YTO
TOYKA MPHUCOEAMHEHUs] K OCTAJIbHOM YacTH MOJIEKYJIbI HaXOAMTCA B apOMAaTHYECKOM KOJIbLIE,
cozleprKallieM B IMKJe MO MeHblIel Mepe OJuH rerepoaToM. l'erepoapuiibHas rpyrnna MOXeT
OBITh IPUCOEAMHEHA K OCTAJBHON YaCTH MOJIEKYJIbl Yepe3 aTOM Yriepoja B LIUKJIE WIN dYepe3
reTepoaTom B LUKJIE. YacTHBIMU NMpUMEpaMU reTepoapuiIbHbIX IPYNI SBJSAIOTCA S-14-dneHHble
KOJIbLIa, copaepxkamue B Lnukie oT 1 po 12 atomos yriepoma u OoT 1 1o 6 rerepoaTtomos,
HE3aBHCHMO BBIODAHHBIX W3 aTOMOB a30Ta, KHCIOpoaa u cepbl, S5-10-ujeHHbIE KOJbIIA,
comepxamue B 1ukiae or 1 1o 8 atoMoB yriepona v or 1 10 4 rerepoaToMOB, HE3aBUCHUMO
BBHIOPAHHBIX K3 aTOMOB a30Ta, KHCIOpOAa W Cepbl, WU 5, 6 uiau 7-dJieHHbIe KOJbIIA,
comepxkamue B 1ukiae or 1 1o 5 atoMoB yriepona v ot 1 10 4 rerepoaToMOB, HE3aBUCUMO
BbIOPAHHBIX U3 aTOMOB a30Ta, KUCJIOPOJA U cepbl. B OMHOM BapmaHTe, YaCTHBIMH NPUMEPAMHU
reTepoapuiIbHbIX I'PYMI SIBJISIOTCS MOHOLMKINYECKHE apoMaTudeckue S5-, 6- wiu 7- ujieHHble
KOJIbLIA, coAep:kalue B Hukie or | go 6 aroMmoB yriepoga U OT 1 A0 4 reTrepoaTtomos,
HE3aBHUCHMO BBIOPAHHBIX M3 aTOMOB a30Ta, KHCJIOPOAa U cepbl. B IpyroM BapuaHTe, YaCTHBIMU
IpUMepaMU TeTepOApPUIIbHBIX TPYNN SBJSAIOTCS MOJULMKIMYECKHE apOMaTHYeCKUE KOJIbLa,
comepxamue B nukie ot 1 1o 12 atomoB yriepona u ot 1 10 6 rerepoaroMoB, HE3aBUCHUMO
BbIOpPAHHBIX M3 aTOMOB a30Ta, KHCJIOPOA U CePhL

“Oxkco” o3Hauaet rpymnmny (=0) wim (O).

B HacrosimieM TekcTe, TEPMHUH «3aMELIEHHBIN», KOIAa OH MpUMEHseTcsl Kak
MOZU(UKATOP ONPENETICHHON TPYIIBI WIN PaaAuKaja, MOXET TaKKe O3HadaTh, UYTO OJUH WIIH
OoJpIIe aTOMOB BOJIOPOJA B YKa3aHHOW TPyIIe MU paguKaye, KaXXAblii HE3aBUCHMO APYT OT
Apyra, 3aMeHEHbl Ha OJMHAKOBBbIE WJM pa3Hble IPYIIbI-3aMECTUTENH, ONpeeseHne KOTOPhIM
JIAHO HUXKeE.

B nomonHeHuwe Kk rpynmaM, OINHCAaHHBIM B  HAcCTOsIlEM TEKCTe€ KacaTelbHO
UHMBUAYAIbHBIX TEPMHMHOB, TPYIBI-3aMECTHTENN MJIs1 3aMELIEHHsT OXHOro wWin OoJiblie

aToOMOB Bozopoxa (JroOble 1Ba aromMa BOAOPOAA Y OJHOTO aToMa yriepoja MOTYT OBITh
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samenensl Ha =0, =NR’’) =N-OR’, =N, umu =S) y HacbIIIEHHBIX aTOMOB Yriepoia B

,
yKa3aHHOM IpymIe Wiu pajukajie TpeAcTaBIsioT coOoil, eciau He ykazaHo uHoe, -R%’, ramoren,
=0, -OR”’, -SR”, -NR®R*  rtpuranoreamerun, -CN, -OCN, -SCN, -NO, -NO,, =N,, -Ns, -
S(O)R™, -S(0)R”, -S(0),0M", -S(0),0R™, -OS(0),R”, -0S(0)0M*, -OS(0)0R", -
P(0)(0)2(M")2, -P(O)(OR)OM™, -P(O)(OR"’) 2, -C(O)R”’, -C(S)R”, -C(NR"™")R"’, -C(0)O"
M*, -C(O)OR”, -C(S)OR™ -C(O)NR*R® -C(NR")NR¥R® -OC(O)R™ -OC(S)R”,
OC(0)O'M™, -OC(0O)OR™ -OC(S)OR™ -NRC(O)R”, -NR™C(S)R”, -NRC(0O)OM",
NR70C(O)OR70, -NR70C(S)OR70, -NR70C(O)NR80R80, _NR70C(NR70)R70 n _
NRC(NR)NR*R¥, rne R%’ ppiGpan u3 rpymnmbl, coCTosIIeH U3 HEOOS3aTeIbHO 3aMElIeHHbIX
AJIKWJIA, LMKJIOAJKHIIA, [eTePOLUKIOATKIIA, [eTePOLMKIOANKUIATIKIIIA, HUKIOATKHIATKIIA,
apuia, apUIaNKKuIa, TeTepoapuia U reTepoapuiakuia, kaxasii R’ HesaBucumo npeacrapiser
coboii atom Bogopoma umu R®; kaxmeiii R¥ nesaBucumo npencrasnser coboit R mmm,
anbTepHATHBHO, 1Ba R® BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHHU TIPHCOEAUHEHDI, (POPMUPYIOT
3-, 4-, 5-, 6- wnH 7-4JIEHHBIA TeTEPOLUKIIOATKUI, KOTOPBIA MOXKET He0Os3aTeIbHO BKJIFOYATh OT
1 10 4 OmMHAKOBBIX HIIM Pa3HBIX JOMOJHHUTEIBHBIX I'E€T€POATOMOB, BBIOPAHHBIX W3 TPYIIIbI,
cocrosieit u3 O, N u S, uz kotopeix N mMosker umets 3amecturenu —H, Ci1-Cy4 amxun, -C(O)Ci-
sankun, -C(O)OCi4ankun wmu  —S(O)Cigankun, u kaxaeli M mpexncraBnser coboi
NPOTHBOMOH C €IMHUYHBIM MOJIOKUTENbHBIM 3apsaoM. Kaxmpliik M MOXKET He3aBUCHMO
NPENCTaBIATh COOOM, HampuMmep, HMOH INEJOYHOro Meraiana, Takod kak K', Na”, Li';
aMMOHUHHBINA 1oH, Takoil kak "N(R®)s;, UM HOH IMENOYHO-3eMENBbHOrO METajia, TaKol Kak
[Ca’ los, [Mg**los wmu [Ba’"Jos («momcTpouselii unpekc 0.5 O3Ha4YaeT, 4TO OAMH U3
NPOTHBOMOHOB Ui TaKWUX JIByXBAJEHTHBIX I[IEJIOYHO-3€MENIbHBIX HOHOB MOXKET ObITh
WOHM3UPOBAHHOU (JOPMOH OMUCAHHOTO B HACTOSIIEM TEKCTE COCIUHEHUS, a APYrol TUMUIHBIN
NPOTHBOMOH, TaKOW KaK XJIOPWA, WJIH JBa HOHU3UPOBAHHBIX COENMHEHHS], OIMHCAHHBIX B
HACTOSIIIIEM TEKCTE, MOTYT CJIYXKUTb MPOTHBOMOHAMHU JJIsi TAaKUX JBYXBAJEHTHBIX HOHOB
II€JIOYHO-3€MENTbHBIX METAJUIOB, WM ABAKIAbl MOHM3UPOBAHHOE COEIMHEHHE, OMHUCAHHOE B
HACTOSIIIEM TEKCTE, MOKET CIYKUTh MPOTHBOMOHOM JJISi TaKUX JBYXBAJEHTHBIX HOHOB
IeJI0YHO-3eMeNbHbIX MeTamnoB). Kak uactubie mpumepss, -NR*R® pxmouaer -NH,, -NH-
ankui, N-nupponunuamn, N-nunepasunud, 4-N-metui-nunepasud-1-un u N-MophoTuHm.

B nomonHeHre K rpynnamM-3aMeCTUTENSIM, OTIMCAHHBIM B HACTOSIIEM TEKCTE KacaTelbHO
WHIUBUIYAbHBIX TEPMHUHOB, IPYIIIbI-3aMECTHTENHN ISl 3aMEIIeHHsT aTOMOB BOZOPOZa y aTOMOB
a30Ta B “‘3aMEMIEHHBIX TeTEePOLMKIOANKIIIbHBIX TPYIIaX MPEICTaBISIOT COOOH, ecnu He
ykazano unoe, -R®, -OM*, -OR”, -SR” -SM", -NR*R®’ rtpuranoreamerus, -CF3, -CN, -NO, -
NOz, -S(O)R™, -S(0),R"°, -S(0),0O'M", -S(0),0R”, -0S(0),R”’, -0S(0),0OM", -0S(0),OR, -
P(0)(0)(M™),, -P(O)(OR™)OM", -P(O)(OR™)(OR™), -C(O)R”, -C(S)R, -C(NR™)R”’,
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C(O)OR”, -C(S)OR”’, -C(O)NR®R®, -C(NR"")NR*R¥® -OC(O)R", -OC(S)R”, -OC(O)OR™,
-OC(S)OR™,  -NRC(O)R”™,  -NR™C(S)R”™, -NRC(O)OR™,  -NR™C(S)OR™,
NR’C(O)NR¥*R®, -NRC(NR™R™ u -NRC(NR)NR¥R®, rme R, R™, R® u M*
COOTBETCTBYIOT JJaHHBIM BblIllle onpeneneHusM. Koraa rerepolukioankuiibHas rpynmna sBisercs
“3aMelIeHHON”, TO, €Clli MHO€ HEe OIpPaHUYMBAETCs OIpelesieHHeM MJsl 3aMeCTUTENs Y
reTepPOLMKIIOANKIIIA, TAKHE TPYIMIBl MOTYT ObITh 3aMemeHbl | - 5 unn 1 - 3 3aMecTuTensMy,
BbIODAaHHBIMH W3 QJKWJIA, 3aMEIICHHOTO QJIKWJI, AJKOKCH-TPYIIIbI, 3aMEIIeHHOW AaJKOKCH-
IPYNIbI, LUKJIOAJKWIA, 3aMELIEHHOr0 LMKIOANKWIA, LUKJIOAJKEHWIa, 3aMelleHHOIro
LUKJOAJIKEHNUNIA, alluiia, aliIaMUHO-TPYMIbI, AlWIOKCU-TPYIIIbI, AMUHO-TPYIIbI, 3aMelleHHON
AMUHO-TPYIIbI, AaMUHOALWJA, aMHHOALMJIOKCU-TPYIMbI, a3WAO-TPYNIbl, LHUAHO-TPYIIIHIL,
rajloreHa, THIPOKCHJIA, OKCO-TPYMIIbI, THOKETO-TPYMIbL, KapOOKCHia, CJIOXKHOTO 3¢upa
KapOOKCHIIa, THOAPWJIOKCH-TPYIIBI,  THOTETEPOAPUIIOKCU-TPYIIBL,  THOTETEPOLIUKIOOKCH-
IPYIIbI, THOJA, THOAJIKOKCU-TPYIIBI, 3aMEILIEeHHON THOAJKOKCU-TPYMIbI, apuia, apUoOKCH-
IPYIIbI, reTepoapuia, reTepoapUSIOKCU-TPYIIbl, MEeTePOLMKINIA, IeTePOLMKIOOKCU-TPYIIIIE,
TUIPOKCUAMHIHO-TPYIIIIBI, aJJKOKCHAMUHO-TPYIIbI, HUTPO-TPYIIbI, CYIb(OHUIAMUHO-TPYIIIbI, -
S(O)-ankuma, -S(O)- 3amemensbiii  amkun, -S(0)-apuma, -S(O)-rerepoapuna, -S(O)-
rerepounkiuia, -S(O)-ankuna, -S(0O):- 3amermennsiii anku, -S(O)z-apuia, -S(O);-rerepoapuia
u -S(O);-reTepounkimIa.

Crnenyer moHMMAaTh, YTO KOT/AA TPYIIA YKa3aHa KaK «3aMEIIeHHas», TO OHA MOJKET OBITh
3aMelIeHa OTHUM HJTH OOJIbIIIE 3aMECTUTENSIMHU, 1 3aMECTHTEIH MOTYT HAXOIUTHCS B JIFOOOM HITH
BO BCEX MOJIOKEHUSIX CHUCTEMbl, HACKOJIbKO IO3BOJISIIOT MpaBUjia BAJEHTHOCTU. B HeKOTOphIX
BapHAaHTax OCYLIECTBJICHUS, TIpyIMa, SABJSAOIMIASICA 3aMelleHHoW, umeer 1, 2, 3 wwm 4
zamectutenis, 1, 2 unu 3 3amecturens, 1 unu 2 3amectuTens, uiu 1 3aMecTUTEb.

TepmuH “HeoOs3aTeNbHO 3aMELIEHHBIN, €CJIM HE YKa3aHO MHOE, O3HAYAeT, YTO IPyIIa
MO>KeT ObITh He3aMeIeHHON WM 3aMEeIIeHHOW OHUM Wi OoJbiie (Hanpumep, 1, 2, 3, 4 umm 5)
3aMECTUTENSIMHY, TEPEYHCICHHBIMA Il 3TOH TPyNNbl, TA€ 3aMECTHUTEIH MOTYT OBbITh
OJIMHAKOBBIMH WJIM Pa3HbIMU. B OZTHOM BapuaHTE OCYIIECTBJIEHUS, HEOOsI3aTEIbHO 3aMeleHHAs
rpynmna HMeeT OAMH 3aMeCTHTeNb. B JpyroM BapuaHTe OCYLIECTBIEHHs, HEOOsS3aTeNbHO
3aMellleHHas Trpynna HuMeeT JBa 3aMecTuTeNs. B 1apyroM BapuaHTe OCYILECTBJIEHUS,
HeoOs3aTeNbHO  3aMEIleHHasl Tpymnmna HMeeT TpPU 3aMecTuTeNss. B apyroMm  BapuaHTe
OCYILIECTBIIEHHs], HEOOs3aTeIbHO 3aMelleHHas Tpylrna HMEeT 4YeThipe 3aMecTurens. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUsS, HEOOsI3aTeIbHO 3aMeleHHast rpymma umeer 1 - 2, 2 - 5,
3-5,2-3,2-4,3-4,1-3,1-4unul -5 3amectureneii. B oqHOM BapuaHTe OCYILLECTBJIEHHUS,
“Heo0s13aTeNTbHO 3aMeIleHHasT TPYIINa He UMEeT 3aMeCTUTENCH.

Ecnu He yka3zaHO MHOE, HOMEHKJIaTypa 3aMECTUTEIIEH, HE TIEPEUNCIICHHBIX B IBHOM BUIE
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B HACTOSALIEM TEKCTe, (POPMUPYETCs] YKa3aHHEM TEPMHHAIBHOTO (parMeHTa (PyHKIHOHAIBHOM
IPYIIIBL, 32 KOTOPBIM CJIEAYET Ha3BaHUEM (PYHKIIMOHAIBHOM IPYIIIbI B TOUKE MPUCOCTMHEHUS.

JUis BceX TpymI, OMUCAHHBIX B HACTOSIIEM TEKCTE, COAEPIKAIIMX OJUH MM OOJbIIe
3aMECTUTENeH, OUEeBUIHO MOAPA3yMEBAETCS, YTO TAKUE TPYNIbl HE COIEPXkKAT KaKUX-THOO
3aMmecTuTeneil uiam HaOOpOB 3amMecTuTenell, KOTOpble HEBO3MOXKHBI CTEPHUYECKH W/WIN
HEOCTIKMMBI CUHTeTHYeCKH. Kpome TOro, coemuHeHHMs N0 HACTOALIEMY H300pPETeHUIO
BKJIFOYAIOT BCE CTEPEOXUMHUECKHE H30MEPhI, BO3HUKAIOINE TIPY BBEICHUH 3aMECTUTENEH B 3TH
COCIMHEHUSI.

Tepmun “dapmanieBTHUECKH MpHUEMJIEMasi COJIb O3HA4YAaeT COJIb, MPUEMIIEMYIO IUIS
BBEICHUS TMALMEHTY, TaKOMY KaK MJIEKOMUTAoIee (COJNM C MPOTUBOMOHAMHM, HMEIOLIUMHU
NPUEMIIEMYIO JUII MJIEKOINUTAIOIIUX O€30MaCHOCTh MPU BBIOPAHHOM pPEXUME ITO3MPOBAHUS).
Taxue comu MOTYT SIBJIATHCS MPOU3BOAHBIMU (DapMaLIeBTHUECKH MPHUEMIIEMBIX HEOPraHMYECKUX
WIA OpPraHMYEeCKHX OCHOBAaHWH M (PapMaLeBTUYECKU TNPUEMIIEMBIX HEOPTaHWYECKHX WIIH
OpraHn4eckux kuciaor. TepmuH “dapManeBTHUECKH TpuUemyieMas COlb~  O3Ha4yaer
(dapMaeBTHUECKH TpHEMJIEMBbIE COJM COEAMHEHUs, KOTOpbIE SBISIIOTCS IMPOU3BOAHBIMHU
IIMUPOKOTO psila OPraHMYEeCKUX M HEOPraHMYECKHX MPOTHBOMOHOB, XOPOIIO H3BECTHBIX B
TaHHOHN OONaCTH, W BKJIIOYAET, MCKIIOYHMTENIBHO B KayeCTBE NPUMeEpa, UOHbI HATPHS, Kalus,
KaJbLHs, MArHUS, AMMOHUS, TETPAATKWIAMMOHHUS U T.IL; U, B CJIy4ae €CIM MOJIEKYJIa CONEPIKHUT
OCHOBHYK (PYHKUHMOHAJIBHYIO TPYMIy, COJU C OPraHUYEeCKUMH WM HEOPraHMYECKUMHU
KHCJIOTAMH, TaKhe KakK TUAPOXJIOpUA, ruxpodbpomun, dopmuar, Taprpar, Oe3uiar, Me3WiarT,
areTaT, Majiear, OKCaiaT  T.I.

TepmuH “conpBar’” O3Ha4YaeT KOMIUIEKC, OOPa30BAHHBINA MOCPEACTBOM KOMOMHHUPOBAHHUS
MOJIEKYJI PACTBOPHUTENSI ¢ MOJICKYJIaMU HJIM HOHAMH PAaCTBOPEHHOTO BemiecTBa. PacTtBopurenem
MOJKET SIBISITBCS OPraHUYECKOe COCAMHEHHE, HEOPraHMYECKOe COENWHEHHE WM HX CMEChH.
HekoTopele mnpumepsl pacTBOpUTENEH BKIOYAIOT (HO HE OrPaHUYUBAIOTCS TOJBKO HMH)
meranon, N,N-mumernndopmamun, Terparuapodypan, auMerwicyiabpokcuny u Boxy. Korma
PacTBOPUTENIEM SIBJISIETCS] BOZA, OOPa3YIOIIUINCS CONBBAT MPEACTABISIET COOOH THIpaT.

Tepmun “crepeouszomep” U “CTepeoOM3OMEPbI” OTHOCITCS K COCOUHEHUSIM, KOTOpPbIC
UMEIOT OJMHAKOBBIA TOPSIIOK CBSI3BIBAHHMS aTOMOB, HO pAa3HOE pACIOJIOKEHHE aTOMOB B
npoctpaHcTBe. CTepeon30oMepsl BKIFOYAIOT LUC-TPAHC N30Mephl, E 1 Z u30Mepbl, 3HAHTHOMEPHI
u nuacrepeomepbl. COeNMHEHNS, UMEIOIINE aACHMMETPHUECKHE LIEHTPBI, MOTYT CYIIECTBOBATh B
BUZE OOHON MK OOJblIe SHAHTHOMEPHBIX (POPM, OFHOH MK OOJIbIE JHACTEPEOMEPHBIX (PopMm,
OIHOM min OOJIbIIe aTPOTIOU3OMEPHBIX (POPM U B BHJIE UX CMECEH B JIFOOOM COOTHOIIICHHU.

Jlrobasi mpuBeneHHass B HACTOSIIEM TeKCTe (opMyJia BKIIOUAET TaKXKe JIIOOYIO Hu3

THIPATHBIX, COJIbBATHBIX, aMOP(HBIX U MOJUMOPPHBIX (POPM TAKUX COSTUHEHHMH, U UX CMECH,
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naske eciu Takve (OpPMbI HE MePEUUCIICHBI B SBHOM BHJIE.

Jlrobasi mpuBeneHHass B HACTOSIMIEM TeKCTe (GopMmysia BKIFOYAET TaKKe HEMEYECHbBIS
(dbopMBI, a Tak:ke M30TOMHO MedeHble (OpMbI coennHEeHUN. M30TOMHO MeYeHbIe COeNUHEHUS
UMEIOT CTPYKTYpbI, OTBEYAIOIINEe W300pPaKEHHBIM B HACTOSIIEM TeKCTe QopmysaaMm, 3a
UCKJIFOYEHHEM TOTO, YTO OJIUH HJIA OOJIbIIIE ATOMOB 3aMEHEHBI Ha aTOM, UMEIOIIUN BHIOPAHHYIO
ATOMHYIO MacCy HJIM MacCOBO€ YHCIO. [IpuMephl M30TOMOB, KOTOPBIe MOTYT OYTh BKJIFOYEHBI B
OTHMCAHHBIE B HACTOAIIEM TEKCTE COSTUHEHMs], BKIIFOYAIOT M30TOIBI BOJOPOA, YIJIEPOAa, a30Ta,
kucnopona, Gocdopa, propa, xmopa u uoza, Takue kax “H, *H, !'C, 1°C, 1*C, PN, 80, 0, 3'P,
32p, 3°S, BF, 3Cl u 1?1, cootserctBenno. Takue H30TONHO MEYEHHE COENUHEHMS MOTYT
TIPUMEHSTBCS B UCCIENOBAHUAX MeTabonusMa (Hanpumep, *C), kMHeTUKH peakiuii (Hampumep,
’H umu °H), B MeTonax [AeTEKTUPOBAHMS MIH BU3yalM3aLUU [TAKUX KAaK TMO3UTPOHHO-
smuccuonnast tomorpadpus (II9T) wnm  ogHOPOTOHHAsT SMUCCHOHHAS KOMITBIOTEPHAS
tomorpadusi (ODPIKT)], BrIrO4asi aHaNIU3 pacHpeneeHrs] JIEKapCTBEHHOTO CPENCcTBa WU
cyOcTpata B TKaHSX, WJIA B JIy4eBOH Tepamuyd TMAlUEHTOB. B HEKOTOpPBIX BapUaHTax
OCYILECTBIEHHS], COEIUHEHUs, MedeHble u3otomamu °F mmu ''C, mpumenstor B IDT umm
ODOKT wuccnenosanusx. II9T u ODPIKT wuccrnenoBaHusi MOXXHO MPOBOAUTH KaK OIHCAHO,
Hanpumep, B padote Brooks, D.J., “Positron Emission Tomography and Single-Photon Emission
Computed Tomography in Central Nervous System Drug Development,” NeuroRx 2005, 2(2),
226-236, u B IpUBEACHHBIX B Hel cchuTkax. Kpome Toro, 3aMeHa Ha OoJiee TsKeIbie W30TOIIbI,
Takue kak feifrepuii (T.e. “H) MoxeT 0O0ecneduTh ONpeneNeHHble TepaneBTUYECKHE
MPEUMYINeCTBAa BCIENCTBHE OoJiee BBICOKOH MeTabOJMYEeCKOW YCTOHYMBOCTH, HAMpPUMED,
yBEJIMUEHHOE BpeMsl TMoJjypaclajga WU yMeHblleHne TpeOyeMol no3upoBKH. B 1iemom,
HU30TOMMHO MEYEHbIE COENUHEHUS M WX MPOJIEKapCTBA MOMKHO TOJNYYUTh, OCYINECTBIISIS
OTMCAaHHBIE HA CXeMaX WJIU B MpUMepax B HACTOSIIEM TEKCTe METOIUKH U CMOCOOBI CHHTE3Q,
MIPY STOM 3aMEHsisl peareHT 0e3 N30TOMHBIX METOK Ha PEeareHT, COAeP KaIUi U30TOMHYIO METKY.

Jlist GoJiee TOYHOTO OTMCAHMSI, HEKOTOPBIE U3 KOJMUYECTBEHHBIX 3HAYCHHM, MPUBEIEHHBIX
B HACTOSIIEM TEKCTe, He COAepkKaT TepMUHA «mpuMmepHo». CrenyeT MOHMMATh, YTO BHE
3aBUCUMOCTH OT TOTO, MPHUCYTCTBYET TEPMHUH KIIPUMEPHO» B SIBHOM BUIE WIH HET, KaxKI0e
KOJIMYECTBEHHOE 3HAYCHHE, NMPUBEICHHOE B HACTOSIIIEM TEKCTE, OTHOCHUTCS K SIBHO YKa3aHHOU
BEJIMYMHE, a TaKXKe K MPUOJIKEHUI0 K TaKOW SIBHO YKA3aHHOW BEJIMYMHE, KOTOPOE Pa3yMHO
MpeanoyiaraTh Ha OCHOBE CTAHIAPTHBIX 3HAHWUN B NAHHOW OOJIACTH, BKJIFOYAsh SKBHBAJICHTHI U
npUOKeHUsT AU TaKOW BEJIMYWHBI BCJIENCTBUE SKCIEPUMEHTANBHBIX TMOTPEITHOCTeNH W/Win
HnorpemHocTel n3mepennsi. Korna BbIXOJ yKas3aH B MPOLIEHTax, TAKOW BBIXOJ O3HAYAeT MAacCy
BEIIECTBA, JJII KOTOPOTO YKa3aH BBIXOJ, OTHOCUTEIHHO MAaKCHMAJBHOTO KOJHYECTBA 3TOTO

BCILICCTBA, KOTOPOC MOTJIO OBITh MOJIYICHO IIPU YKAa3aHHBIX CTCXUOMETPUUCCKHUX YCJIOBUAX.
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Konnentpanmu, mpuBeNeHHbIE B MPOIEHTAX, O3HAYAIOT COOTHOIICHHsSI MO Macce, €CU He
YKa3aHO WHOE.

Ecnu He yka3aHO WHOE, BCe TEXHUYECKHE W HAYYHBIE TEPMUHBI, UCIOJb30BAHHBIE B
HACTOSIIIEM TEKCTe, HMEIOT 3HAUEHUs, HM3BECTHbIE KBATH(DUIMPOBAHHBIM CHEHHATUCTAM B
naHHOW oOmactu. MeToabl M MaTepuajbl OMUCAHBI B HACTOSIIEM TEKCTE, OJIHAKO, JIFOObIe
METOJIbI U MaTepHUajbl, CXOJHbIE WM SKBUBAJICHTHbIC OMMCAHHBIM B HACTOSIIIEM TEKCTE TAKKe
MOTYT TPUMEHSATbCS Ha TPAKTHKE WM TPU TECTUPOBAHWM OIMHCAHHBIX B HACTOSIIEM TEKCTE
COEeMHEHUH WJTH KOMIO3HLUN. BCce ymoMsiHyThIE B HACTOSIIIEM TEKCTE MyOJUKALUN BKIFOYESHBI
B TEKCT MOCPEICTBOM CCBUIKH B LIEJISIX PACKPBITHS U OMHCAHUS METOJOB W/HMJI MAaTepUAJIOB, B
CBSI3U C KOTOPBIMH 3TH MyOJUKALUU MPOLIUTHPOBAHBI.

Ecnun He yka3aHO WHOE, ONMKCAHHBIE B HACTOSIIIEM TEKCTE CHOCOOBI UM METOJUKH
pPeaNM3yIOTCsl COTJIACHO OOIEN3BeCTHBIM B JAaHHOHW OONAacTH MeToJaM, Kak OIMHCAHO B
pa3MUHbIX OOmMUX U OoJiee CHEeNHATbHBIX HCTOYHUKAX, MPOLUTHPOBAHHBIX B HACTOSIIEM
texcre. CMm., Hanpumep, Loudon, Organic Chemistry, 4% edition, New York: Oxford University
Press, 2002, pp. 360-361, 1084-1085; Smith and March, March's Advanced Organic Chemistry:
Reactions, Mechanisms, and Structure, 5™ edition, Wiley-Interscience, 2001.

HomeHknaTypa, HCHOJB3YIOMIAsCS B HACTOSINEM TEKCTe Ui CO3JaHHs Ha3BaHWMA
paccMaTpUBaEMbIX COEAMHEHH, MPOWLIIOCTpUpoBana B [IpuMepax B HACTOSINEM TEKCTe. JTa
HOMEHKJIATypa HCHOJBb3yeT KOMMepuecku paoctynmHyro mnporpammy ChemBioDraw Ultra
13.0.2.3021 (CambridgeSoft, Cambridge, Mass.).

Crnenyer moHUMATh, YTO YaCTHbIE OTJIUYHUTEIbHBIC MPU3HAKA COSAMHEHHH, KOMITO3ULINH,
Croco0OB U MPUMEHEHHI, OMICAHHbIE B HACTOSIIIEM TEKCTE, KOTOPbIE JUIs SICHOCTH OINUCAHBI B
KOHTEKCTE OTJENbHBIX BapPUAHTOB OCYIIECTBJIICHHS, MOTYT Takke ObITb OObEeIUHEHBI B
KOMOHWHAIIMK B OJHOM BapHWaHTe OCymecTBiIeHus. W HaoOOpOT, pa3jMyHble OTINYUTEIHLHBIC
MPU3HAKA COEAVHEHM, KOMIIO3ULIUN, CIIOCOOOB W MPUMEHEHHH, ONUCAHHBIE B HACTOSIIEM
TEKCTe JJIi KPAaTKOCTH B KOHKTEKCT€ OJIHOTO BapHaHTa OCYIIECTBIIEHHUS, MOTYT TaKke
UCIIOJIb30BAaThCsl IO OTAENbHOCTH MM B JIOOOH momxopmsiiedi mnoakoMOuHanmu. Bcee
KOMOHWHAIINKA BAPUAHTOB OCYINECTBJICHUS, KACAOIINXCS XUMHUYECKUX TPYIII, MPEICTaBICHHBIX
MEPEMEHHBIMH, OXBATBIBAIOTCSI HACTOSIIECH 3asBKOM M OMHICAHBI B HACTOSIIIEM TEKCTE, KaK €CJIU
OBl Bce M KaXknasi KOMOWHAIMs ObLTH OBl OTNIEIBHO U B SIBHOM BHUE OMUCAHBI, PU YCIOBUH, YTO
Takre KOMOWHAIIMU OXBATBHIBAIOT COCIUHEHHUS, SIBJIIOIIUECS YCTONYHMBBIMU (T.€. COCTUHEHUS,
KOTOpbIE MOTYT OBITh BBIJENIECHBI, OXapaKTEPU30BAHBI U MPOTECTHUPOBAHBI HA OUOJIOTHUYECKYIO
aKTUBHOCTH). Kpome TOro, BCce MNOAKOMOMHAIIMM XUMHUYECKHX TPYII, [EPEUUCICHHBIX B
BApUAHTAX OCYINECTBJIECHUS, OMHCHIBAIOIINX KAKAYIO IEPEeMEHHYIO, TaK:Ke€ OXBaTBIBAIOTCS

HaCTOﬂH_Ieﬁ 3asBKOHl M OIMCaHBbI TaK JK€, KaK €CJIn Obl BCE U Kaxaasa Takasa HOI[KOM6I/IHaLII/I$I
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XUMUYECKHUX TPy OblJIa OTJAEIBHO U B SIBHOM BHJIE OMHCAHA B HACTOSIIIIEM TEKCTE.

Coenunenus

Coenunennst u UxX coiu (Takue Kak (papMaleBTUYECKH MpPUEMJIEMbIe COJIM) MOAPOOHO
OTMHCAaHbI B HACTOSIIEM TeKCTe, BKIOYas pedepatr u @opmyny uzodpereHusi. Takike OMUCAHO
MPUMEHEHHE BCEX OMMCAHHBIX B HACTOSIIIEM TEKCTE COCAMHEHWH, BKIIIOYAs COJHM U COJIbBATHI
OMHCAHHBIX B HACTOSIIEM TEKCTE€ COEAMHEHHMH, a TaKXKe CIOCOOBI TIONYYeHHsS] TaKHX
coenuHenuii. JIroboe onMCaHHOE B HACTOSIIEM TEKCTE COSNUHEHNE MOXKET TakkKe ObITh Ha3BaHO
JIEKaPCTBEHHBIM CPEIICTBOM.

B omHOM acriekre, onmcaHbl coenuHeHust, umerorue Gopmyiy (1):

O, .0

seacy
R? \Q\NJ(NH
S

rae

R!, R? u R’ kaxnplii HE3aBUCUMO MPEACTABISAIOT COOOH aTOM BOAOPONA, THAPOKCH-
IpyIIy, rajoreH, HeobOs3arenpHO 3aMerneHHblid Ci4 ankwmi, Heobs3aTrenpHO 3amenieHHyo Cig
ankokcu-rpymmy, -CN, -C(O)R*, -C(O)OR?, -S(O),R* i —-NRYR?;

R¥, RY m R? kaxnplii He3aBUCUMO TMpeAcTaBsiIOT coboilt H wmnm Heobs3arenpHO
3amelneHHbI Cigankun, unu RY u R” BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHHU NPUCOEIUHEHBI,
bopMupyIOT HEOOA3ATETBHO 3aMEIEHHOE MOHOLIMKIIYECKOE T€TEPOLUKIIOATKIIBHOE KOJIBIIO,

WK uX (papMareBTHYECKH MpUeMsIieMast COJib.

B HEKOTOpBIX BapuHaHTax OCYILIECTBIICHHUS, KOTIa IPYyIa OMHUCAaHA KaK HeOOsS3aTebHO
3aMelleHHas, YKa3aHHasl PYIINa SBJISETCS HEe3aMELIeHHON WM 3aMelleHa OTHUM WK OOJbIie
3aMECTUTEISIMH, BBIOPAHHBIMU M3 TPyHIbI, cocrosmeil u3 okco-rpymmbl, C1-Cs amkmna, Cr-Ce
ankenuna, Co-Cs ankununa, rangorena, -CN, -OR*, -SR*, -NR°R®, -NO,, -C=NH(OR*), -C(O)R*,
-OC(O)R*, -C(O)OR*, -C(O)NR’R®, -OC(O)NR’R® -NR'C(O)R°>, -NR'C(O)OR’, -
NR'C(O)NR°R®, -S(O)R*, -S(O)R?, -NR'S(O)R’, -C(O)NR'S(O)R’>, -NR'S(O)R°, -
C(O)NR*S(0):R®, -S(O)NRR®, -S(0),NR’R®, -P(O)(OR®) (OR®), C3-Cs mumkmoankumna, 3-12-
YJIeHHOTO Trerepounknuia, 5-10-unennoro rerepoapuia, Cs-Cig apuna, -(C1-Cs amkunen)CN, -
(C1-C5 anxunen)OR*, -(C1-C; ankunen)SR*, -(C1-Cs anxunen)NRR®, -(Ci-Cs anxunen)CF;, -
(C1-C5 ankunen)NO,, -C=NH(OR"), -(C;-C5 ankunen)C(O)R*, -(C1-Cs anxunen)OC(O)R*, -(C;-
Cs ankunen)C(O)OR?, -(C1-C; anxunen)C(O)NRR®, -(Ci-Cs ankunen)OC(O)NRR®, -(Ci-Cs
ankuneH)NRYC(O)R’, -(C1-Cs amkunen)NR*C(O)OR’, -(C;-Cs anxunen)NR*C(O)NR°RS, -(C;-
C; amkunen)S(O)R*, -(Ci-Cs ankunen)S(O)R*, -(Ci1-C; anxunen)NR*S(O)R’, -C(0)(Ci-Cs
ankuneH)NR*S(O)R’, -(C1-Cs ankunen)NR*S(0),R’, -(Ci-Cs ankunen)C(O)NR*S(0):R°, «(Ci-
Cs ankunen)S(O)NR’RS, -(C-Cs ankunen)S(0O):NR’RS, -(C1-C3 ankunen)P(O)(OR’)(OR®), -(Ci-
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Cs ankunen)(Cs-Cs uumknoankun), -(Ci1-Cs ankunen)(3-12-unennbiii rerepormkimi), -(Ci-Cs
ankuneH)(5-10-unennsiii rerepoapmn) u -(C1-C; ankunen)(Ce-Ci4 apuin), rae yka3aHHbIE OAUH
wiu OOJIbIIE 3aMECTUTENEH KaKIblii HE3aBHCUMO HE MMEIOT 3aMECTHUTENEH HUITH UMEIOT OJTUH UJTH
00JIbIlle OTOJIHUTENBHBIX 3aMECTHUTENIeH, BhIOPAHHBIX W3 TPYIIIbI, COCTOSIIENH H3 rajoreHa,
okco-rpynmel, -OR’, -NR’R®, -C(O)R’, -CN, -S(O)R’, -S(O)R’, -P(O)(OR")(OR®), -(Ci-Cs
ankunen)OR’, -(Ci-C; anxunen)NR'R®, -(C1-Cs amxunen)C(O)R’, «(Ci-C; anxunen)S(O)R’, -
(C1-C5 ankxunen)S(0):R’, -(C1-C; anxunen)P(O)(OR")(OR?), C5-Cs uuknoankuna, Ci-Cs ankuna
u C1-Ce ankuma, 3amMeleHHoro okco-rpymmnoii, -OH unu ranorena; rae xaxaeii R* Hezasucumo
npencrasisier coboii atom Bomopoma, Ci1-Cs ankun, Cy-Cs anmkenwmn, C;-Cs amxuamn, Cs-Cs
nukgoankui, Ce-Cig apun, 5-6-uneHHbIN retepoapu win 3-6-unaeHHbli rerepouukiau, rae Ci-
Cs anxun, Cy-C¢ ankenun, C;-Cs anmxunmi, Cs-Ce tumkmoanmkun, Ce-Cis apun, S5-0-uyeHHBIN
rerepoapusl U 3-O-4IeHHBIA TETEPOLMKIINI HE3aBHCHMO SBJISIOTCS HE3aMEI[EHHBIMH UJIH
3aMelneHsl rajoreHoM, okco-rpymmnoii, -CN, -OR’, -NR’R!’, -P(O)(OR’)(OR!?), ¢enumnom,
¢denmnom, 3amerneHHbiM rajioreHoM, Ci1-Cs amkunmom wmmm Ci-Cs amkuiaoM, 3aMenieHHbIM
ranoresom, -OH unu okco-rpynmoit; R> u R® kaxnplit He3aBUCHMO TIPECTABIAOT cOOOI aTOM
Bogopoaa, Ci1-Cs ankun, C2-Ce ankenmn, C2-Ce ankunmn, Cs-Cs uuknoankun, Cs-Ci4 apuin, 5-6-
YICHHBIN reTepoapuit uinu 3-6-unennsiii rerepouuknu, rae Ci-Ce ankun, Cr-Cs ankenmn, Ca-Ce
ankuamn, Cs;-Ce nuxnoankun, Ce-Cis apus, 5-6-uneHHBIH rerepoapusl U 3-O-uJ€HHBIN
reTEPOIMKIIAI KaXIblii HE3aBUCUMO He3aMelIeHHbIE UJIH 3aMeIEHbI T'aJIOTEHOM, OKCO-TPYIIIOH,
-CN, -OR’, -NR’R!® C;-Cs anxunom mmu C1-Cs aKHIOM, 3aMelIeHHbIM rajoreHom, -OH wm
okco-rpynmoii; 1 R’ R® R’ u R xaxplii He3aBucuMO mpesncTaBisioT coboli aToM BOAOPO.a,
C1-Co anxun, Cr-Cs ankenmt, Cy-Co anxkunumn, Ci1-Ce ankuii, 3aMeLIeHHbIH OJHUM WUIH OOJIbIIIE
ranoreHamu, C-C¢ ankeHWs, 3aMelleHHbIi OmHUM wiu Oojbine rajgoreHamu, win Cr-Cs
ANKWHUJI, 3aMEIIeHHbINA OJHUM M OOJIbIIIE ralOTeHAMU.

B nexoTtopbix Bapuantax gopmyisl (I), R', R? u R? kaxplii He3aBUCHMO MpefCTaBIsAiOT
coboil aToM BOAOPOJIA, TUAPOKCU-TPYIINY, TajoreH, HeoOsi3aTenbHO 3aMerneHHbld Ci.4 anku,
HeoOs3aTenbHO 3aMerneHHyo Cig4 ankokcu-rpynmy uin —NRYR? B HekoTOphIX cityuasx, ams
kaxporo u3 R, R? u R’ C14 ankunpHas unu Ci4 aNKOKCHU-TPYIIbI 3aMeLIeHbl OJHUM HUIIH
00JIbIlle 3aMECTUTEJISIMK, BBIODAHHBIMH M3 TPYIIIbI, COCTOSINEH W3 TMIPOKCHIA, rajoreHa, -
NRR®, ruano-rpynmel, HuTpo-rpynmel, Ci4 anKOKCH-rpynmbl # Ciu TaIOreHATKOKCH-TPYIIBL
rme Rf u R® kaxnplii HesaBucumo mnpencTaBisioT coboit H, Ciuamkum, -C(O)Ciuankmum,
C(0)OCsankmn umn —S(0),Cr4amkui.

B HEKOTOpLIX BapMAHTax OCYLIECTBIEHHs, oAuH umu Oonbme u3 R! R? umm R’
npezcrasisier co0oi Ci4 ankujI, KOTOPBIH HE UMEET 3aMECTUTENEH HITH MEET OIMH WK OOJIbIIe

3aMecTuTeNeil, BLIOPAHHBIX U3 TPYMIBL, cocTosimei u3 ramorena, -CN, -OR*, -SR*, -NR°R®, -
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NO,, -C=NH(OR%), -C(O)R*, -OC(O)R*, -C(O)OR*, -C(O)NR’R®, -OC(O)NR’R®, -NR*C(O)R?,
-NR*C(0O)OR’, -NR*C(O)NR’R®, -S(O)R*, -S(O)R!, -NR'S(O)R° -C(O)NR'S(O)R® -
NR*S(0),R®>, -C(O)NR*S(O)R’, -S(O)NR’R®, -S(O)LNR’R® -P(O)(OR®) (ORS), C3-Cs
LHUKJIOANKUIA, 3-12-uneHHoro rerepouukiania, S-10-uneranoro rerepoapuina u Cs-Ci4 apuna; rue
R* nesaBucumo mnpenctasaser coboii atom Bomopona, Ci-Ce amkun, Cr-Cs anxenun, Cz-Cs
ankuaun, C3-Cs umxmoanmkmn, Ce-Ci4 apwmn, S5-0-uieHHBIH reTepoapui Win  3-0-4JeHHBIA
rerepouukni, rae Ci-Ce ankumn, Cy-Cs ankenun, C-Ce amxunamn, Cs;-Cs mukmoankun, Cs-Cig
apui, S5-6-uJeHHBIH reTepoapui M 3-O-wIEHHBIH TETEPOLMKJINI HE3aBHCUMO HEoOsS3aTeNbHO
3aMelneHsl rajoreHoM, okco-rpymmnoii, -CN, -OR’, -NR’R!’, -P(O)(OR’)(OR!?), ¢enumnom,
HeoOs3aTennbHO 3aMerneHHbM rajioreHoM, win Ci1-Cs ankuiaoM, HeoOs3aTeNIbHO 3aMeleHHBIM
ranoresom, -OH unu okco-rpynmoit; R> u R® kaxnplit He3aBUCHMO TIPECTABIAOT cOOOI aTOM
Bogopoaa, Ci1-Cs ankun, C2-Ce ankenmn, C2-Ce ankunmn, Cs-Cs uuknoankun, Cs-Ci4 apuin, 5-6-
YICHHBIN reTepoapuit uinu 3-6-unennsiii rerepouuknu, rae Ci-Ce ankun, Cr-Cs ankenmn, Ca-Ce
ankuamn, Cs;-Ce nuxnoankun, Ce-Cis apus, 5-6-uneHHBIH rerepoapusl U 3-O-uJ€HHBIN
reTepoLMKIIII He3aBUCHMO HEO0A3aTebHO 3aMelleHbl TajoreHoM, okco-rpynmoii, -CN, -OR’, -
NRR!Y unu C;-Cs ankunom, HeoOa3aTeILHO 3aMeIeHHbIM TaoreHom, -OH unm okco-rpymnmoir;
u R’ u R xaxnwiii HesaBucumo mpescTaBisioT coboii atom Bogopona, Ci1-Ce ankui, Ci-Co
ankenun, Cr-Ce ankunuin, C1-Cs ankui, 3aMeleHHbld oqHuM win OoJbiie ramoreHamu, Cr-Ces
ANIKEHWJI, 3aMEeIeHHbIH OqHUM win Oonbine rajoreHamu, uin Cr-Ce ankuHWI, 3aMeleHHbIN
OJIHUM WJIA OOJIBIIE TaJIOreHaMHU.

B HEKOTOpLIX BapMAHTax OCYLIECTBIEHHs, oAuH umu Oonbme u3 R! R? umm R’
npencrasisier co0oit Ci.4 aTKOKCU-TPYITY, KOTOpasi He UMEET 3aMeCTUTeNIeld MU UMEEeT OJIUH
win OoJble 3aMecTuTened, BbhIOpaHHbIX W3 rpynnbl, cocrosimed m3 C1-Cs ankumna, C-Cs
ankenuna, Co-Cs ankununa, rangorena, -CN, -OR*, -SR*, -NR°R®, -NO,, -C=NH(OR*), -C(O)R*,
-OC(O)R*, -C(O)OR* -C(O)NR°R®, -OC(O)NR’R®, -NR*C(O)R®> -NR*C(O)OR’,
NR'C(O)NR’R®, -S(O)R*, -S(O)R* -NR*S(O)R®> -C(O)NR*S(O)R’>, -NR*S(O)R°, -
C(O)NR*S(0):R®, -S(O)NRR®, -S(0),NR’R®, -P(O)(OR®) (OR®), C3-Cs mumkmoankumna, 3-12-
4JIEHHOTO reTepoluKnuia, 5-10-unenHoro rerepoapuna u Co-Cis apuna; rae RY nesasucumo
npencrasisier coboii atom Bomopoma, Ci1-Cs ankun, Cy-Cs anmkenwmn, C;-Cs amxuamn, Cs-Cs
nukgoankui, Ce-Cig apun, 5-6-uneHHbIN retepoapu win 3-6-unaeHHbli rerepouukiau, rae Ci-
Cs anxun, Cy-C¢ ankenun, C;-Cs anmxunmi, Cs-Ce tumkmoanmkun, Ce-Cis apun, S5-0-uyeHHBIN
rerepoapui u 3-O-4JIeHHBIA TeTePOLMKIIUIT HE3aBUCUMO HEOOSI3aTeIbHO 3aMEIIeHBI TaJIOTeHOM,
okco-rpymmo#i, -CN, -OR’, -NR’R! -P(O)(OR’)(OR!), ¢enunsom, HeoOA3aTENBHO
3amelneHHbM rajjorenoM, ik Ci-Ce ankuioM, HeOOsI3aTeNbHO 3aMelleHHbIN rajoreHoM, -OH

uu okco-rpynnoii; 1 R> u RS kasnpiii He3aBUCHMO TpencTaBisoT coboii arom Bonopoaa, C1-Cs
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ankmn, Cy-Ce ankenmn, C-Cs ankuami, Cs3-Cs uwmknoankmn, Ce-Ci4 apun, S5-O-uneHHBIN
rerepoapui win 3-6-uneHHbid rerepounkii, rae Ci-Ce ankun, Cy-Cs ankenmn, C-Ce ankuHM,
C3-Cs umxmoankun, Ce-Ci4 apun, 5-6-uileHHBIM rerepoapuil U 3-6-ujieHHBIH TeTepOLMKIINII
HE3aBHCHMO HeoOs3aTeNIbHO 3aMelleHbl rajoreHom, okco-rpymnmoii, -CN, -OR’, -NR?R!? umu C;-
Cs ankuiaoM, HeoOA3aTeNbHO 3aMelleHHbIM ramorenom, -OH umm okco-rpymnmoii; u R? u R
KaXIbI HE3aBUCHMO MPEICTABISIFOT co00it atom Bomopoaa, Ci1-Cs ankwun, Cr-Cs ankenmn, Cr-Cs
ankuaui, Ci1-Cs ankui, 3amMerneHHbI ogHuM wiu Oosbiie ranoreHamu, C2-Ce ankeHun,
3aMeIleHHbIN OMHUM Win OoJbine rajmoreHamu, Wi Cr-Ce aNKuHWII, 3aMeleHHbI OTHUM HJTH
OoJIbIIe raTOTeHaAMH.

B HEKOTOpLIX BapHAaHTax ocCyliecTBleHus, R! mpencrasnser coboii aTom BOmOpOAa,
THIPOKCU-TPYIIY, TajoreH, HeoOs3aTenbHO 3amemneHHblii Ciy4  amkui, HeoOs3aTeabHO
3ametenHyto Ci4 ankokcu-rpynmy umd —NRYR? B HekOTOpBIX BapHaHTaX ocyliecTsieHus, R!
npefcTaBiseT CcoOOfl aTOM BOAOPOAA. B HEKOTOPBIX BapHAHTAX OCYyLleCTBIeHHs, R!
npefcTaBiseT coboil ruapokcuia. B HeKOTOpBIX BapuaHTaX ocymecTsienus, R! mpexacrasnser
coboii ranoreH. B HeKkoTOpLIX BapHaHTax ocymnectsieHus, R! mpexncrasnsier coboii xmop. B
HEKOTOPbIX BapuaHTax ocyinectsienus, R! mpencrasnsier coboii ¢prop. B apyrux BapuaHTax
ocymectsnenusi, R! mnpencrasnser coboif 6pomM mumum uox. B HEKOTOPBIX BapHAHTAxX
ocymectsnenusi, R! mpexncrasnser coGoii HeoOs3aTenbHO 3amemneHHbii Cig amkun. B
HEKOTOPBIX BapHaHTax ocymiecTiaeHus, R! mpencrasnsier coboit Cia4 ankuj, 3aMelleHHbIH
OmHUM Wi OOJIbIle 3aMECTUTENISIMU, BBIOPAHHBIMH W3 TPYMIbI, COCTOSIIEH W3 TUAPOKCHUIIA,
ranorera, -NRRE  numamo-rpynnel, Hurpo-rpymmel, Ciy  amkokcu-rpymnsl u - Cia
rajoreHankokcu-rpynmsl, rae R u RE kaxnplii HesaBucuMo npeactasisior coboit H, Ciuamkmumn,
-C(O)Crsankun, -C(O)OCisankun wumun  —S(0):Cisankmn. B HEKOTOpPBIX — BapHaHTax
ocymectsienusi, R! mpencrapnser coboii Ci4 ankun, 3aMelleHHbI OJHUM WM OOJblIe
aToMaMH rajoreHa. B HekoTOpbIX BapuaHTax ocymectsienus, R! npencrasnser coboit —CFs, -
(CH2)F, -CHF,, CH:Br, -CH:CF;, -CH.CHF; mmu —CH>CHzF. B HekoTopbIx BapuaHTax
ocymectsienus, R! npencrasnser coboii CF3. B HekoTOphIX BapMaHTax ocyuiecTsieHus, R
npezncrasisier coOoii HesamemeHHbIH Ci4 ankmin. Hampumep, B HEKOTOpBIX BapHaHTaX
ocymecTsnenus, R! mpencrasaser coboii MeTH, 3TUM, MPOMHJ, U3OMPONU, OYTHI, H300yTHIL,
BTOP-OyTHII WK TPeT-OyTHIL

B apyrux BapuaHTax ocymecTsienus, R' mpencrasuser co6oit -NRYR? rme RY u R?
BMECTE€ C aTOMOM a30Ta, K KOTOPOMY OHHU MPHUCOCAUHEHBI, (OPMUPYIOT HEOOsS3aTeTHHO
3aMEIIEHHOE MOHOIMKINYECKOE Te€TePOLUKIOANKIIBHOE KOJbIO. B HEKOTOpBIX BapuaHTax
ocymectsnenusi, R! mpencrasnsier coboit —-NRYR? rume RY u R” BmecTe ¢ aToMOM a30Ta, K

KOTOPOMY OHHM TIPUCOEAMHEHBI, (OPMUPYIOT HEOOs3aTeIbHO 3aMelleHHoe S-12-uieHHoe
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reTepoLUKIOATIKIILHOE KOJbIO. B HEKOTOpBbIX BapuaHTax ocyllecTieHus, R! mpencrapmser
coboii —-NRYR?, rme RY m R”? Bmecre ¢ aromMoM a3oTa, K KOTOPOMY OHH IPHCOEIUHEHBI,
bopMHPYIOT HEeOOs3aTeIPHO 3aMEIIeHHOE S-O-4JIeHHOE TIeTepOLUKIIOATKUIbHOEe KOJbLO. B
HEKOTOPbIX BapuaHTax ocyliecTsieHus, R' npencrasnser coboii Mopponuuuna B HekOTOpBIX
BapHaHTax ocymiecTsienus, R! mpencrasnser co6oil MOpQOJUHUN, 3aMelleHHbIH OXHUM WU
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed w3 C1-Cs ankmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Cisankun, -C(0O)Ciyankmn, -C(O)OC4ankun win -S(0),Ci4ankun. B
HEKOTOPbIX BapMaHTax ocyiectsienus, R! mpencrasnser coboil munepasuHun. B HeKOTOpBIX
BapHaHTaX OCylLlecTBIeHUs, R! mpexncrasnsier coboif mMumepasyHUN, 3aMELIEHHbIH OJHUM U
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed w3 C1-Cs ankmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Cigankun, -C(O)Ciuanxun, -C(O)OCyankmn wim —S(0),Cr4ankui. B
HEKOTOPbIX BapMaHTax ocylnecTsienus, R! mpencrasnser coboii nunepununui. B HeKOTOpPBIX
BapHaHTax ocymecTsienus, R! mpencrasaser coboil MUMEPUAMHUI, 3aMEIIEHHBIH OXHUM UK
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed w3 C1-Cs ankmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Cigankun, -C(O)Ciuanxun, -C(O)OCyankmn wim —S(0),Cr4ankui. B
HEKOTOPBIX BapUaHTax ocyliecTsneHus, R' npencrasiser coboii nuppoauauHui. B HeKOTOpPBIX
BapHaHTaX ocyllecTBleHus, R! mpencrasaser co6oii MUPPONUANHIN, 3aMelleHHbIH OTHUM WU
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed w3 C1-Cs ankmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiioT codoit H, Cigankun, -C(O)Cisankun, -C(O)OC4amkun wim —S(O),Cisanku.

B HekoTOpbIX BapMaHTax ocyiectsiaenus, R! npencrasnser coboii -NRYR? rae RY u R?
KTl HE3aBHCUMO TpeAcTaBisioT coboli H nimm mHeobs3arenpHO 3amernenHblii Ci4ankmi. B
HEKOTOPBIX BapHaHTaX ocymiecTsieHus, R! npencrasnser coboit -NRYR? rae RY u R? kaxaplit

npefcTaBiIsoT coboit H. B HexoTopeIx BapuanTax ocymectsienus, R! mpencrasiser coboil -
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NRYR? rme R¥ u R” xaxxaplii mpencraBisitoT coboli HeoOsi3aTepHO 3amemeHHbiii Ci4amkun. B
HEKOTOPBIX BapHaHTaX ocymiecTsieHus, R! npencrasnser coboit -NRYR? rae RY u R? kaxaplit
MPEICTABISIFOT CO0O# HeoOsi3aTenbHO 3aMelleHHbId Ci4a KW, 3aMEIleHHbIH OIHUM WU
OoJbpIIe 3aMECTUTEISIMH, BBIOPAHHBIMH W3 TPYIIBL, COCTOSIINEH M3 THAPOKCHIA, TaJoreHa, -
NRIRE, 1uaso-rpynmsl, HUTpo-rpynmbl, Ci4 aTKOKCH-Ipynisl, Ci4 FaloreHaaKoKCH-TPYIIIbL, -
C(O)R*, -OC(O)R*, -C(O)OR*, -C(O)NR'R¢ u -OC(O)NR'RE, rne R* npencrasnser coboit H
umn Craamkun, u R u RE kaxapiii Hesasucumo mpencrasisroT coboit H, Cisankun, -C(0)Ci.
sankun, -C(0)OC 4ankun umu —S(0),Ci4ankun. B HEKOTOPBIX BapuaHTax ocyiecTsieHus, Rl
npeacrasisier coboii —NRYR? rme R¥ m R* kaxaplii mpeactaBisiror cobol HeoOs3aTeNbHO
3aMereHHbiii Ci4ankun. B HEKOTOpPBIX BapuaHTax ocylnecTsienus, R! mpencrasnser coboii —
N(CH;), umu —~N(CH,CH3),. B HekoTOpbIX BapuaHTax ocyiiecTsienus, R! npencrasaser coboit
—NRYR? rme RY u R? kaxxapiii ipeacTaBisitoT coboit HesamemeHHbId Ci.4ankmn uian Ci4aliku,
3aMELICHHBI OJHUM WJIHM OOJIbIIE 3aMECTHTEISIMH, BBIOPAHHBIMH W3 TPYIIIBI, COCTOSIIEH H3
runpokcuna, rajorena, -NRRE nuano-rpymmnsi, Hutpo-rpynmbl, Cis ankokcu-rpymmbl U Ci
rajoreHankokcu-rpynmsl, rae R u RE kaxnplii HesaBucuMo npeactasisior coboit H, Ciuamkmumn,
-C(O)Crsankun, -C(O)OCisankun wumun  —S(0):Cisankmn. B HEKOTOpPBIX — BapHaHTax
ocymectsnenus, R! npencrasnser coboit -NRYRZ, rae omun u3 RY u R? npexncrasnsier coboit H
u gapyrod mpencraeisier coboii  HesamemneHHblii  Cigankmin. B ogpyrux  BapuaHTax
ocymectsnenus, R! mpexacrasnser co6oit -NRYR? rae ogun us RY u R? npencrasnser coboii H,
a apyroit mpencrasnsier codoit Ci4allkui, 3aMeIleHHbIH OAHUM I OOJIbIE 3aMECTUTEISIMHU,
BLIOPAHHBIMH U3 TPYIIIBL, COCTOSIIEH U3 TMAPOKCHIA, ranorena, -NRIRE, iuano-rpynmsr, HUTpo-
rpymmb;, Cis ankokcu-rpynnbl u Cis ramorenamkokcu-rpymmbr, rae RI m RE xaxnprii
He3zapucuMo mnpencraBisitoT cobort H, Cirgamkun, -C(O)Cigankmn, -C(O)OCi4ankun wim —
S(0),Ci4ankun. B HekoTOphIX BapuaHTax ocymiecTsiaeHus, R! mpencrasnser coboit —~NRYR?
rne onuH u3 RY u R? mpencrasnsier coboit H, a mpyroit npeacrapnsier codoit Cisankui, He
UMEIOIIMM 3aMECTUTENIed WM 3aMELIEHHBbI THAPOKCUIOM. B HEKOTOphIX BapuaHTax
ocymectsnenus, R! nmpencrasnser coboit -NH(CH,),OH.

B HeKkoTOpbIX BapuaHTax ocyinecTsieHnus, R! mpexncrapnser coGoil HeoOs3aTENbHO
3amereHnyro Ci4 alKoKCH-TPyIy. B HEKOTOPBIX BapuaHTax ocylnecTsienus, R' npencrasnser
coboil HezamernenHyro Ci4 aJKOKCU-Tpynnmy. B Apyrux BapuaHTax ocyliecTsienusi, R!
npezncrasisier codoit Ci4 amKOKCH-TPYIITY, 3aMELICHHYIO OJHUM HJIH OOJIbLIE 3aMECTUTEISIMH,
BbIOpaHHbIMU U3 rpymmsbl, cocrosimedl m3 Ci1-Ce ankmna, C-Ce anmkenmna, Cr-Ce ankuHmna,
runpokcuna, rajoreda, -NR'RE 1mmano-rpymmbi, HuTpo-rpymmbl, Cis ankokcu-rpymmbl, Cia
rajoresankokcu-rpymmsr, -C(O)R?*, -OC(O)R*, -C(O)OR?, -C(O)NRRE u -OC(O)NRRE, rne R*

npencrapsier coboit H umu Crasamkun, u Rf u RE kaxplii He3aBUCHMO TIPEACTABIIOT coboii H,
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Cigankun, -C(O)Cisankun, -C(O)OCisamkun wim —S(0)Crsankun. B HEKOTOpbIX BapuaHTax
ocymectsienus, R' npencrasnsier co6oii Ci4 alKkoKCH-IPyIIy, JOMOJHUTENLHO 3aMELIEHHYHO
C14 ankokcu-rpynnoii. Hanpumep, B HEKOTOPBIX BapMaHTax ocyluecTsienus, R! npencrapmser
coboit ~OCH,CH,OCH,CH; unu ~OCH,CH,OCH3. B apyrux BapuaHTax ocymecTsienus, R!
npencrasisier coboit Ci4 aIKOKCH-TPYIITY, 3aMELIeHHYI HeoOs3aTenbHO 3amemmeHHOH Cig
aJIKOKCU-TPyNmnoil. B HeKoTOphIX BapuaHTax ocymlecTsienus, R' npencrasnser coboii -
(OCH,CH,),-O-CH,CHs, tme p pasen 0-10. B gpyrux BapuaHTax ocymecTsienus, R!
npencrasisier coboit (OCH>CH»)p-O-CHs, rre p pasen 0-10.

B HeKOTOpBIX BapuaHTaX OCYyLleCTBIeHHs, R’ mpejcrapiseT coGoil aToM BOAOPO.A,
THOPOKCU-TPYIITY, TajJoOreH, HeoOsi3aTenpbHO 3aMerneHHbld Ci4  ankwi, HeoOs3aTeNbHO
3amemenHyto Ci4 ankokcu-rpynmny unu -NR¥RY. B HEKOTOpLIX BapHaHTaX OCyllecTeieHus, R’
npefcTaBiseT CcoOOll aToM BOAOPOAA. B HEKOTOPBIX BapHAHTAX OCYIIECTBIEHHs, R?
TpencTaBisieT coboi THAPOKCUI. B HEKOTOpPBIX BapuaHTax ocCyllecTBieHus, R? mpencrapiser
coboii ranoreH. B HEKOTOpLIX BapHaHTax ocyinecTsieHus, R’ mpexncrasiser coboii xmop. B
HEKOTOPHIX BapuaHTax ocyllecTsienus, R’ mpencrasnsier coboii ¢prop. B apyrux BapuaHTax
ocymectsienusi, R’ mpencraBnser coGoif OpoM uad uoA. B HEKOTOpPbIX BapMaHTax
ocymecTsnenusi, R’ mpexnctasnster coOoif HeoOs3aTenbHO 3amemneHHbii Cig amkun. B
HEKOTOPbIX BapMaHTax ocyllecTsieHus, R’ mpencrapnser coboii Cis ajkui, 3aMeleHHbIH
OIHUM WM OOJblIe 3aMECTHTENSIMU, BBIOPDAHHBIMH W3 TPYIMIBI, COCTOSIIEH W3 THAPOKCHIIA,
rajoreda, -NRRE  nwmano-rpynmer, Hurpo-rpymmbl, Cis  ankokcu-rpymmsl u - Ciu
rajoreHankokcu-rpynmsl, rae R u RE kaxnplii HesaBucuMo npeactasisior coboit H, Ciuamkmumn,
-C(O)Crsankun, -C(0)OCigankun  wmu  -S(O)Cisankun. B HEKkOTOphIX  BapuaHTax
ocymectsienusi, R’ mnpencrapnser coboii Ci4 amkun, 3aMelleHHbI OJHUM WM OOJblie
aTOMaMu rajoreHa. B HEKOTOpbIX BapuaHTax ocyllecTsienus, R? npencrasnser coboii —CFs, -
(CHy)F, -CHF,, CH;Br, -CH:CF3;, - CH2CHF; wnmn —CH;CHF. B HekoTopeIx BapmaHTax
ocymectsienusi, R? mpencrasnser coboii CF3. B HEKOTOpBIX BapHaHTax ocyllecTsieHus, R’
npezncrasisier coOoii HesamemeHHbIH Ci4 ankmin. Hampumep, B HEKOTOpBIX BapHaHTaX
ocymecTsienusi, R? npencrapiser co6oif MeTun, 5THJI, NPOMMI, M30MPONUI, OYTU, H300yTH,
BTOP-OyTHII WK TPeT-OyTHIL

B HEKOTOpPBIX BapHaHTax ocyiecTsnenus, R? mpexncrasnsier coboit ~-NRYR?, rne RY u R?
BMECT€ C aTOMOM a30Ta, K KOTOPOMY OHHM NPUCOEIUHEHbI, (OPMHUPYIOT HEOOsI3aTeIbHO
3aMEIeHHOE MOHOLMKINYECKOe TeTepOLMKIOANKUIBHOE KOJbLO. B HEKOTOphIX BapuaHTax
ocymecTsnenusi, R? mpencrasusier coboit —~NRYR? rume RY u R” BmecTe ¢ aToMOM a30Ta, K
KOTOPOMY OHHM TIPUCOEAMHEHBI, (OPMUPYIOT HEOOs3aTeIbHO 3aMelleHHoe S-12-uieHHoe

reTepoLMKIOATIKUILHOE KOJbIO. B HEKOTOPLIX BapHAHTAX OCyLIecTBIeHHs, R’ mpeacTaBiser
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coboii —-NRYR?, rme RY m R”? Bmecre ¢ aromMoM a3oTa, K KOTOPOMY OHH IPHCOEIUHEHBI,
bopMHPYIOT HEeOOs3aTeIPHO 3aMEIIeHHOE S-O-4JIeHHOE TIeTepOLUKIIOATKUIbHOEe KOJbLO. B
HEKOTOPbIX BapUaHTax ocyllecTsieHus, R? mpeacrapiser coboii MophonuHuia B HeKOTOpBIX
BapMaHTax ocyllecTBieHus, R? mpesacTaBiser coboil MOPQOJUHUN, 3aMelleHHbIH OTHUM WU
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed w3 C1-Cs ankmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Cisankun, -C(0O)Ciyankmn, -C(O)OC4ankun win -S(0),Ci4ankun. B
HEKOTOPbIX BapMaHTax OCyllecTBIeHus, R’ mpejacTasiser coboil munepasuHuI. B HEKOTOpBIX
BapHAHTAX OCYyLlecTBIeHHs, R’ mpexncrasnsier coboil MUMEpa3HHUIN, 3aMELICHHbIH OJHUM U
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed w3 C1-Cs ankmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Cigankun, -C(O)Ciuanxun, -C(O)OCyankmn wim —S(0),Cr4ankui. B
HEKOTOPbIX BapMaHTaX oCyllecTBjeHus, R? mpencrasnser coboii nunepuauHui. B HEKOTOPBIX
BapHAHTAX OCyIlecTBIeHus, R? mpencrasiser coboil MUMEPUAMHUI, 3aMEIIEHHbINH OJHUM UM
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed w3 C1-Cs ankmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Cigankun, -C(O)Ciuanxun, -C(O)OCyankmn wim —S(0),Cr4ankui. B
HEKOTOPBIX BapUaHTax OCyllecTBaeHus, R? npencrasiser coboii MUppoIuaAMHUIL B HEKOTOpPBIX
BapHAHTAX OCylLlecTBIeHHus, R? mpencrapiser cobol MUPPONTUANHII, 3aMelLleHHbIH OTHUM UIH
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed w3 C1-Cs ankmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiioT codoit H, Cigankun, -C(O)Cisankun, -C(O)OC4amkun wim —S(O),Cisanku.

B HeKkOTOpbIX BapMaHTax ocyilecTiaenus, R? npencrasnser coboii —NRYR? rae RY u R?
KTl HE3aBHCUMO TpeAcTaBisioT coboli H nimm mHeobs3arenpHO 3amernenHblii Ci4ankmi. B
HEKOTOPBIX BapHaHTAX ocyliecTsaeHus, R? npencrasnser coboit -NRYR? rae RY u R? kaxaplit
npefcTaBiIsoT coboit H. B HexoTOpeIX BapuaHTax ocyuiecTsieHus, R? mpencrasiser coboil -

NRYR? rme R¥ u R” xaxxaplii mpencraBisitoT coboli HeoOsi3aTepHO 3amemeHHbiii Ci4amkun. B
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HEKOTOPBIX BapHaHTAX ocyliecTsaeHus, R? npencrasnser coboit -NRYR? rae RY u R? kaxaplit
MPEICTABISIFOT CO0O# HeoOsi3aTenbHO 3aMelleHHbId Ci4a KW, 3aMEIleHHbIH OIHUM WU
OoJbpIIe 3aMECTUTEISIMH, BBIOPAHHBIMH W3 TPYIIBL, COCTOSIINEH M3 THAPOKCHIA, TaJoreHa, -
NRIRE, 1uaso-rpynmsl, HUTpo-rpynmbl, Ci4 aTKOKCH-Ipynisl, Ci4 FaloreHaaKoKCH-TPYIIIbL, -
C(O)R*, -OC(O)R*, -C(O)OR*, -C(O)NRR& u -OC(O)NRRE, rze R* mpencrasnster coboit H
umn Craamkun, u R u RE kaxapiii Hesasucumo mpencrasisroT coboit H, Cisankun, -C(0)Ci.
sankun, -C(0)OC 4ankun umu —S(0),Ci4ankun. B HEKOTOPBIX BapuUaHTaX ocyllecTBieHus, R’
npencrasisier coboit —NR'R”, rme RY m R” kaxknmeiii mpencraBisitor co0oil HeoOs3aTenbHO
3aMereHHbii Ci4ankun. B HEKOTOpPBIX BapuaHTax ocyllecTeieHus, R? mpencrasnser coboil —
N(CH;), umu —~N(CH,CH3),. B HekoTOpbIX BapuaHTax ocyliecTsienus, R? nmpencrasiser coboit
—NRYR? rme RY u R? kaxxapiii ipeacTaBisitoT coboit HesamemeHHbId Ci.4ankmn uian Ci4aliku,
3aMELICHHBI OJHUM WJIHM OOJIbIIE 3aMECTHTEISIMH, BBIOPAHHBIMH W3 TPYIIIBI, COCTOSIIEH H3
runpokcuna, rajorena, -NRRE nuano-rpymmnsi, Hutpo-rpynmbl, Cis ankokcu-rpymmbl U Ci
rajoreHankokcu-rpynmsl, rae R u RE kaxnplii HesaBucuMo npeactasisior coboit H, Ciuamkmumn,
-C(O)Crsankun, -C(O)OCisankun wumun  —S(0):Cisankmn. B HEKOTOpPBIX — BapHaHTax
ocymectsnenus, R? mpexacrasnser coboii -NRYR? rae ogun us RY u R? npencrasnsier coboii H,
a gpyroii mpencraBiser coOoii  HesamemeHHbIH Cisanmkmin. B gpyrux  BapmaHTax
ocymectsnenus, R? mpexacrasnser coboii -NRYR? rae ogun us RY u R? npencrasnsier coboii H,
a nmpyroi mpencrasisier cobol Ci4allkuii, 3aMEIIeHHbI OMHUM WJIH OOJIbIEe 3aMECTUTEISIMH,
BLIOPAHHBIMH U3 TPYIIIBL, COCTOSIIEH U3 TMAPOKCHIA, ranorena, -NRIRE, iuano-rpynmsr, HUTpo-
rpymmb;, Cis4 ankokcu,u Ci4 TaJoreHamKoKcH-rpymmbl, rae RY um RE kaxmpii He3aBHCHMO
npenctasisiroT coboit H, Ciyankmn, -C(O)Cisankun, -C(O)O0C4amkun, wim —S(0),Cisankmn. B
HEKOTOPBIX BapUaHTaX ocylnecTsiaeHus, R? mpeacrasnser coboii -NRYR? rue omun u3 RY u R?
npencrasisier codolt H, a npyroii npencrasisier codoit Ci4aKuil, HE HMEIOIIHUNA 3aMeCTUTENeH
WM 3aMeIeHHbIH THAPOKCUIOM. B HEKOTOpBIX BapuaHTax ocCyllecTBieHus, R? mpencrapiser
coboii -NH(CH;),OH.

B HEKOTOpbIX BapuHaHTaX ocCyllecTBleHHs, R’ mpexacTapiseT coOoil HeOOA3aTENbHO
3amereHnyro Ci4 alKoKCH-TPyIy. B HEKOTOPBIX BapHaHTax ocyllecTBiaeHus, R? nmpencrasnser
coboil HezamernenHyro Ci4 aJKOKCU-TPYNNy. B Apyrux BapuaHTax ocyllecTsieHus, R’
npezncrasisier codoit Ci4 amKOKCH-TPYIITY, 3aMELICHHYIO OJHUM HJIH OOJIbLIE 3aMECTUTEISIMH,
BbIOpaHHbIMU U3 rpymmsbl, cocrosimedl m3 Ci1-Ce ankmna, C-Ce anmkenmna, Cr-Ce ankuHmna,
runpokcuna, rajoreda, -NR'RE 1mmano-rpymmbi, HuTpo-rpymmbl, Cis ankokcu-rpymmbl, Cia
rajoresankokcu-rpymmsr, -C(O)R?*, -OC(O)R*, -C(O)OR?, -C(O)NRRE u -OC(O)NRRE, rne R*
npencrapsier coboit H umu Crasamkun, u Rf u RE kaxplii He3aBUCHMO TIPEACTABIIOT coboii H,

Cigankun, -C(O)Cisankun, -C(O)OCisamkun wim —S(0)Crsankun. B HEKOTOpbIX BapuaHTax



30

ocymectsienus, R? npencrasisier co6oii Ci4 aJKoKCH-IPYIIy, JOMOJHUTENLHO 3aMELIEHHYHO
Ci14 ankokcu-rpynnoii. Hanpumep, B HEKOTOPBIX BapMaHTax OCyllecTBaeHus, R? npencrapiser
coboit ~OCH,CH,OCH,CH; unu ~OCH,CH,OCH3. B napyrux BapuaHTax ocyliecTsieHus, R?
npencrasisier coboit Ci4 aIKOKCH-TPYIITY, 3aMELIeHHYI HeoOs3aTenbHO 3amemmeHHOH Cig
aJIKOKCU-TPYNmnoil. B HEKOTOpHIX BapuaHTax ocyllecTBieHus, R’ mpencrasiser coboii -
(OCH,CH,),-O-CH,CHs, tme p pasen 0-10. B gpyrux BapuaHTax ocCyIecTBieHusi, R’
npencrasisier coboit (OCH>CH»)p-O-CHs, rre p pasen 0-10.

B HeKOTOpBIX BapuaHTax oOCyllecTBleHus, R’ mpencrapnser coGoii atoM Bojaopona,
THOPOKCU-TPYIITY, TajJoOreH, HeoOsi3aTenpbHO 3aMerneHHbld Ci4  ankwi, HeoOs3aTeNbHO
3amelneHHyo Ci4 ankokcu-rpynny uinu -NR*RY. B Hekotopbix ciydasix, Ci4 ankunbsble uin Ci.
4 QJIKOKCH-TPYIIIBI 3aMeIeHbl OJHUM HJIM OOJbILIE 3aMECTHTEISIMH, BHIOPAHHBIMH W3 T'PYIIIBI,
cocrosmei u3 ruapokcunia, rajorena, -NRRE, nmano-rpynmer, Hutpo-rpymmbl, Ci4 agKOKCH-
rpymmbl 1 C1.4 ragoreHankokeu-rpymmsl, rae RY u RE kaxnpiii He3aBHCHMO MPECTaBIAIOT OO0t
H, Ci4anxkun, -C(O)Cigankun, -C(O)OCiganmkun wiu  -S(0):Cisankun. B HexoToOphix
BapMaHTax ocyllecTsieHus, R® mpencrasnser coboii aToM Bojopona. B HEKOTOPBIX BapMaHTax
ocymecTsienusi, R® npencrasnser coboii rumpokcui. B HEKOTOPBIX BApUaHTaX OCYIIECTBIEHHS,
R? mpencrasnsier coGoii ranoren. B HekOTOpbIX BapMaHTax ocyllecTsienus, R’ mpencrapnser
coboii x1op. B HEKOTOpBIX BapuaHTax ocyiecTsaenus, R® npencrasnser coboii gprop. B apyrux
BapMaHTax ocyllecTsieHus, R mpencrasnser coboii 6poM umu MoA. B HEKOTOPBIX BapUaHTax
ocymecTsnenusi, R’ mpexncrasnser coGoii HeoOs3aTenbHO 3amerneHHbii Cig amkun. B
HEKOTOPbIX BapMaHTax ocyllecTsienus, R’ mpencrapnser coboii Cis ankui, 3aMeleHHbIH
OIHUM WM OOJblIe 3aMECTHTENSIMU, BBIOPDAHHBIMH W3 TPYIMIBI, COCTOSIIEH W3 THAPOKCHIIA,
rajoreda, -NRRE  nwmano-rpynmer, Hurpo-rpymmbl, Cis  ankokcu-rpymmsl u - Ciu
rajoreHankokcu-rpynmsl, rae R u RE kaxnplii HesaBucuMo npeactasisior coboit H, Ciuamkmumn,
-C(O)Crsankun, -C(O)OCisankun wumun  —S(0):Cisankmn. B HEKOTOpPBIX — BapHaHTax
ocymectsienusi, R’ mnpencrapnser coboii Ci4 ankun, 3aMelleHHbI OJHUM WM OOJblie
aTOMaMu rajoreHa. B HeKOTOpbIX BapuaHTax ocyinecTsienus, R’ npencrasnser coboii —CFs, -
(CH2)F, -CHF,, CH;Br, -CH,CF3;, - CH;CHF; mnmu —CH,CH2F. B HekoTOpbIX BapuaHTax
ocymectsienus, R’ mpencrasnser coboii CF3. B HeKOTOpBIX BapMaHTax OCyLlecTBieHus, R’
npexncrasisier coboil HesamemeHHbli Ci4 ankuin. Hampumep, B HEKOTOPBIX BapHaHTax
ocymecTsienus, R’ npencrapiser co6oil MeTUN, 5THJI, NPOMMI, M30MPONUI, OYTUI, H300yTH,
BTOP-OyTHII WK TPeT-OyTHIL

B HekOTOpbIX BapMaHTax ocyilectiaenus, R’ npencrasnser coboii —NRYR? rae RY u R?
BMECT€ C aTOMOM a30Ta, K KOTOPOMY OHHM NPUCOEIUHEHbI, (OPMHUPYIOT HEOOsI3aTeIbHO

3aMCIICHHOC MOHOIHMKIIMYECKOC TC€TCPOLUKIOANKUIBHOC KOJbLO. B HEKOTOPBIX BapUaHTax
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ocymectsnenusi, R’ mpencrasnsier coboit —~NRYR? rue RY u R” BmecTe ¢ aToMOM a30Ta, K
KOTOPOMY OHHM TIPUCOEAMHEHBI, (OPMUPYIOT HEOOs3aTeIbHO 3aMelleHHoe S-12-uieHHoe
reTepoLUKIOATKUILHOE KOJbIO. B HEKOTOpBbIX BapuaHTax ocyllecTieHus, R® mpencrapnser
coboii —-NRYR?, rme RY m R”? Bmecre ¢ aromMoM a3oTa, K KOTOPOMY OHH IPHCOEIUHEHBI,
bopMHPYIOT HEeOOs3aTeIPHO 3aMEIIeHHOE S-O-4JIeHHOE TIeTepOLUKIIOATKUIbHOEe KOJbLO. B
HEKOTOPbIX BapUaHTax ocyllecTsieHus, R® mpencrasnser coboii Mopponuuui B HekOTOpBIX
BapMaHTax ocyllecTBieHus, R’ mpencrasnser co6oil MOPQOJUHUA, 3aMelleHHbIH OHUM WU
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed w3 C1-Cs ankmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Cisankun, -C(0O)Ciyankmn, -C(O)OC4ankun win -S(0),Ci4ankun. B
HEKOTOPbIX BapMaHTax OCyIlecTBIeHus, R’ mpejacrasnser coboil munepasuHul. B HEKOTOpBIX
BapHaHTaX oCyllecTBIeHus, R mpexncrasnsier coboif mumepasuHUN, 3aMELIEHHbIH OJHUM U
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed w3 C1-Cs ankmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Cigankun, -C(O)Ciuanxun, -C(O)OCyankmn wim —S(0),Cr4ankui. B
HEKOTOPbIX BapMaHTax ocylnecTsienus, R nmpencrasnser coboii nunepununui. B HeKOTOpPBIX
BapHAHTAX OCyIecTBIeHus, R’ mpencrasaser coboil MUMEPUAMHUI, 3aMEIIEHHbIH OJHUM UM
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed w3 C1-Cs ankmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
1 -OC(O)NR'RE, rne R* mpencrasnser co6oit H unu Cisankuna, u R u R® kaxmblii He3aBUCHMO
npenctasisiroT codoit H, Cigankun, -C(O)Ciuanxun, -C(O)OCyankmn wim —S(0),Cr4ankui. B
HEKOTOPBIX BapUaHTax ocyliecTsneHus, R npencrasnser coboii nupponuauHui. B HEKOTOpPBIX
BapHaHTAX OCyllecTBIeHus, R’ mpencrasaser co6oli MUPPONUANHIN, 3aMelleHHbIH OTHUM WU
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed w3 C1-Cs ankmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiioT codoit H, Cigankun, -C(O)Cisankun, -C(O)OC4amkun wim —S(O),Cisanku.

B HekOTOpbIX BapMaHTax ocyilectiaenus, R’ npencrasnser coboii —NRYR? rae RY u R?

KTl HE3aBHCUMO TpeAcTaBisioT coboli H nimm mHeobs3arenpHO 3amernenHblii Ci4ankmi. B
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HEKOTOPBIX BapHaHTaX ocymiecTsieHus, R npencrasnser coboit -NRYR? rae RY u R? kaxaplit
npefcTaBisoT coboit H. B HexoTOpeIX BapuaHTax ocyuiecTsiaeHus, R’ mpencrasiser coboil -
NRYR? rme R¥ u R” xaxxaplii mpencraBisitoT coboli HeoOsi3aTepHO 3amemeHHbiii Ci4amkun. B
HEKOTOPBIX BapHaHTaX ocymiecTsieHus, R npencrasnser coboit -NRYR? rae RY u R? kaxaplit
MPEICTABISIFOT CO0O# HeoOsi3aTenbHO 3aMelleHHbId Ci4a KW, 3aMEIleHHbIH OIHUM WU
OoJbpIIe 3aMECTUTEISIMH, BBIOPAHHBIMH W3 TPYIIBL, COCTOSIINEH M3 THAPOKCHIA, TaJoreHa, -
NRIRE, 1uaso-rpynmsl, HUTpo-rpynmbl, Ci4 aTKOKCH-Ipynisl, Ci4 FaloreHaaKoKCH-TPYIIIbL, -
C(O)R*, -OC(O)R*, -C(O)OR*, -C(O)NRR& u -OC(O)NRRE, rze R* mpencrasnster coboit H
umn Craamkun, u R u RE kaxapiii Hesasucumo mpencrasisroT coboit H, Cisankun, -C(0)Ci.
sankun, -C(0)OC 4ankun umu —S(0),Ci4ankun. B HEKOTOPBIX BapuaHTax ocyiiecTsieHus, R
npencrasisier coboit —NR'R”, rme RY m R” kaxknmeiii mpencraBisitor co0oil HeoOs3aTenbHO
3aMereHHbiii Ci4ankun. B HEKOTOpPBIX BapuaHTax ocylnecTeienus, R mpencrasnser coboii —
N(CH;), umu —~N(CH,CH3),. B HekoTOphIX BapuaHTax ocyliecTBienus, R’ npencrasiser coboit
—-NRYR? rme R¥ u R” mpencrasnsitor coboli HesamemeHHbid Cigamkun win  Ciganku,
3aMELICHHBI OJHUM WJIHM OOJIbIIE 3aMECTHTEISIMH, BBIOPAHHBIMH W3 TPYIIIBI, COCTOSIIEH H3
runpokcuna, rajorena, -NRRE nuano-rpymmnsi, Hutpo-rpynmbl, Cis ankokcu-rpymmbl U Ci
rajoreHankokcu-rpynmsl, rae R u RE kaxnplii HesaBucuMo npeactasisior coboit H, Ciuamkmumn,
-C(O)Crsankun, -C(O)OCisankun wumun  —S(0):Cisankmn. B HEKOTOpPBIX — BapHaHTax
ocymectsnenus, R* mpexacrasnser co6oit -NRYR? rae ogun us RY u R? npencrasnsier coboii H,
a gpyroii mpencraBiser coOoii  HesamemeHHbIH Cisanmkmin. B gpyrux  BapmaHTax
ocymectsnenus, R* mpexacrasnser co6oit -NRYR? rae ogun us RY u R? npencrasnsier coboii H,
a apyroit mpencrasnsier codoit Ci4allkui, 3aMeIleHHbIH OAHUM I OOJIbIE 3aMECTUTEISIMHU,
BLIOPAHHBIMH U3 TPYIIIBL, COCTOSIIEH U3 TMAPOKCHIA, ranorena, -NRIRE, iuano-rpynmsr, HUTpo-
rpymmel, Ci4 ankokcu-rpymnsl u Cia TajoreHankokcu-rpymmel, rae RI m R®  kawmprii
He3zapucuMo mnpencraBisitoT cobort H, Cirgamkun, -C(O)Cigankmn, -C(O)OCi4ankun wim —
S(0),Ci4ankun. B HeKOTOpLIX BapHaHTax ocyliecTBiaeHus, R’ mpencrasnser coboit —NRYR?
rne ogud w3 RY m R” mpencrasnsier coboii H, a apyroii mpencrasisier coboit Ciganku,
He3aMelleHHbIH UM 3aMelleHHbIH THAPOKCHIOM. B HEKOTOPBIX BapuaHTax OCyllecTBieHus, R
npencrasisier coboii —~NH(CH;),OH.

B HEKOTOpbIX BapuHaHTaX oCyllecTBIeHHs, R’ mpeacTapiser coboil HeoOA3aTENbHO
3amereHnyro C14 alKoKCH-TPyIy. B HEKOTOPBIX BapuaHTax ocylnecTsiaenus, R npencrasnser
coboii HezamernenHyro Ci4 aJKOKCU-TpyHnmy. B Apyrux BapMaHTax oCyllecTBieHus, R’
npezncrasisier codoit Ci4 amKOKCH-TPYIITY, 3aMELICHHYIO OJHUM HJIH OOJIbLIE 3aMECTUTEISIMH,
BbIOpaHHbIMU U3 rpymmsbl, cocrosimedl m3 Ci1-Ce ankmna, C-Ce anmkenmna, Cr-Ce ankuHmna,

runpokcuna, rajoreda, -NR'RE 1mmano-rpymmbi, HuTpo-rpymmbl, Cis ankokcu-rpymmbl, Cia
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rajoresankokcu-rpymmsr, -C(O)R?*, -OC(O)R*, -C(O)OR?, -C(O)NRRE u -OC(O)NRRE, rne R*
npencrapsier coboit H umu Crasamkun, u Rf u RE kaxplii He3aBUCHMO TIPEACTABIIOT coboii H,
Cigankun, -C(O)Cisankun, -C(O)OCisamkun wim —S(0)Crsankun. B HEKOTOpbIX BapuaHTax
ocymecteienus, R’ npencrasnsier coboii Ci4 aNKOKCU-TPYIIy, MOMOJHUTENHHO 3aMEIIEHHYIO
C14 ankokcu-rpynnoii. Hanpumep, B HEKOTOPBIX BapMaHTax ocyiuecTsienus, R® npencrapnser
coboit ~OCH,CH,OCH,CH5 unu ~OCH,CH,OCH3. B apyrux BapuaHTax ocyliecTsieHus, R’
npencrasisier coboit Ci4 aIKOKCH-TPYIITY, 3aMELIeHHYI HeoOs3aTenbHO 3amemmeHHOH Cig
aJIKOKCU-TPYNmnoil. B HEKOTOpHIX BapuMaHTax ocyllecTBieHus, R’ mnpencrasnser coboii -
(OCH,CH,)p,-O-CH,CH3, roe p pasen O - 10. B apyrux BapuaHTax ocyuiecTsieHus, R’
npencrasisier coboit (OCH2CH»)p-O-CHs, rre p pasen O - 10.

B HekoTOphIX BapuanTax ocymectsienus, R!, R? u R’ He3aBucuMo BHIOpaHbI U3 FPYMIIbI,
cocrosiieit u3 H, -Cl, -CN, —CF3, meruna, merokcu-rpymnmsl, -NHCH,CH,OH, -N(CH,CH3),, -
N(CHj3),, -OCH,CH,-O-CH,CH3s, -OCH,CH,OCHj3, mopdonunmna, 4-MeTuii-nunepasus- 1-mna,
NUNEepUAMHUIA ¥ MUPPONMAMHUIA. B HEKOTOPLIX BapHaHTax ocyinecTsienus, R! BbiOpan u3
rpynmbel, cocrosimedi w3 H, —-NHCH;CH;OH, -N(CH:CHs),, wmopdonununa, 4-meTwi-
nunepasun-1-una, nunepuauHuna,  nupponmuauHmina, —OCHoCH:-O-CH:CHs; wu -
OCH,CH,OCH;3. B HeKOTOpBIX BapuaHTax oCyllecTBaeHus, R? BbIOpaH U3 Ipymmbl, COCTOSIIEN
3 H, —CF;, -CN, wmeruna, merokcu-rpymnms,, —OCH;CH,-O-CH,CH3;,—-OCH,CH,OCH;, -
N(CH3): u Mopdonunuia. B HEKOTOPBIX BapuaHTaX OCyllecTBieHus, R® BbiOpaH M3 rpymnmbl,
cocrosimieit uz H, —Cl, -CN, MeTu1a, METOKCH-TPYIITBI 1 MOP(OJIUHIIIA.

Crnenyer moHMMaTh, 4TO ompeneneHus qrodoi nepemenHoit B Gopmyne (I) moxer, rae
3TO MPUMEHUMO, KOMOWHHPOBATHCS C OOHUM WM OOJbIIE ONpeneNeHHsIMH JIF0O0H Apyroi
NEPEMEHHOH, Kak ecii Obl Kaxkpas aro0as KOMOMHAIUS TEePEMEHHBbIX ObUla CIELUANTbHO H
oTHenbHO mepeunciena. Hanpumep, kaxaoe 3HaueHne R! MoxeT kKoMOMHUPOBATHCS C KaXKIbIM
snageHnem R? u R¥, xak ecnm Obl kaxnmast mobas nx KOMOMHALHA ObIa CIIENUANBHO U OTAEIBHO
nepeuncieHa. CxonHbIM 06pa3oM, Kaxkaoe 3HaueHue R? MOkeT KOMOMHMPOBATBCS C KaKIbIM
snageHnem R! u R3, kak ecm Ob1 kaxnmas mobas nx kKOMOMHALMSA ObINA CIIENUANBHO U OTAEIBHO
nepeumcieHa, M Kaxaoe 3HaueHue R MoxkeT KOMOMHMpPOBATLCS ¢ KaxkabiM 3HadeHueM R! u R,
Kak ecyiu Obl Kakaast iobast ux KoMOUHALMs ObljIa CeNHaIbHO M OTAENBHO MePeUHCIIeHa.

B HekoTOphIX BapuaHTaX OCYIIECTBJICHHUS, coenuHeHue, umeromee ¢opmyny (1),

npeacTaBisieT coOOOH COeqMHEHNE, MPUBEACHHOE B CIIEAYIOLIeH Tadmie
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CocnuHeHue Crtpykrypa HazBanue
(O O)
FsC S s 4-(4-((4-xn0p-3-(TpudTropmeTrT)PeHUT)
1 D/ \O\ /[( cyashorun)pennn)-2,4-auruapo-3H-1,2,4-
cl N™ “NH TpHA30.1-3-THOH
-
(OO
F,C S
s D/ s 4-(4~((4-x:10p-3-
) cl N //{ (Tpudropmernn)hennn)cyabPOHIT)-2-
N \:N,N H mMopdonunopenmn)-2,4-muruapo-3H-1,2,4-
[ j TPUA3071-3-THOH
0O
\\S//O
3 S 4-(4-(penuncyasdonnn)penmn)-2,4-quruapo-3H-
N //( 1,2,4-rpnazon-3-TruoH
L\ NH
N
B\ //O
S
4 /©/ \©\ S 4-(4-((4-xnopderun)cynsonmn)hernn)-2,4-
cl N /I( puruapo-3H-1,2.4-rpuazon-3-trnon
NH
-
QP
HsC S
5 3 D/ S 4-(4-((4-xnop-3-merundenmn)cynbdHoHnn)
Cl N /I(NH tdennn)-2,4-auruapo-3H-1,2.4-tpuazon-3-Tnon
\N’
5%
6 S 4-((4-(5-tokco-1,5-quruapo-4H-1,2 4-rpuazon-
//( 4-un)pennn)cyabhoHUT)OCH3OHUTPHUIT
NC N H
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tdennn)-2,4-auruapo-3H-1,2.4-tpuazon-3-Tnon

P .
7 /©/ \©\ 4-(4-((4-mopdomunodenun)cyabdonm)permn)-
'/\ N N NH 2,4-marunpo-3H-1,2 4-tpuazon-3-THoH
O\/, E ]
N
\\S/p
g S 4-(4-((4-meroxcudenun)cyapbonmn)penn)-2,4-
~0 N J( puruapo-3H-1,2.4-rpuazon-3-trnon
NH
\:N
QP
9 S 4-(4-rosuntennn)-2,4-muruapo-3H-1,2,4-
N TpHa30i-3-THOH
NH
=N
O\\S/P
10 4-(4-((4-propdenmn)cynbonun)penun)-2,4-
F N puruapo-3H-1,2.4-rpuazon-3-trnon
NH
\:N
QP
FsC S
1 ® \©/ \©\ S 4-(4~((3-(TpudropmeTrn) peHIT)CY b HOHMT)
N /I( dbenmn)-2,4-guruapo-3H-1,2,4-tpuazon-3-tuox
l N'N H
O\\ /
O S
1 - \©/ S 4-(4-((3-meroxcudpenmn)cynbponun)benmn)-2,4-
N /I( puruapo-3H-1,2.4-rpuazon-3-trnon
l N'N H
QP
13 \©/ \©\ /[( 4-(4-((3-(2-sTokcuaTokcH)peHm )y b HOHHMIT)
NL NH
=N




14

3-((4-(5-tuokco-1,5-guruapo-4H-1,2 4-rpuazon-
4-nn)dennn)cynbpPoHIT)OCH3OHUTPIIT

15

4-(4-((3-(aumeTrnamMuHO)beHIT)CyIbHOHMIT)
tdennn)-2,4-auruapo-3H-1,2.4-tpuazon-3-Tnon

16

4-(4-((3-mopdoaunodenun)cyabdonmt)permn)-
2,4-marunpo-3H-1,2 4-tpuazon-3-THoH

17

4-(4-(m-romuacynbhonun)penun)-2,4-AUruapo-
3H-1,2,4-tpua3zon-3-THOH

18

4-(4-((4-xnop-3-(tpudropmerun)heHum)
cyabhormt)-2-((2-rugpoKCUITIIT)aMUHO ) heH U )-
2,4-marunpo-3H-1,2 4-tpuazon-3-THoH

19

4-(4-((4-xnop-3-(tpudropmerun)heHum)
cynbdonmn)-2-(nunepuans- 1 -um)penmn)-2,4-
puruapo-3H-1,2.4-rpuazon-3-trnon

20

4-(4-((4-xnop-3-(tpudropmerun)heHum)
cynbdonmn)-2-(4-mMerunnunepasus- 1 -mn)dennn)-
2,4-marunpo-3H-1,2 4-tpuazon-3-THoH




FAC R
3 D/ S 4-(4-((4-xnop-3-(tpudropmerun)heHum)
21 cl N /Il\ cyabdonmn)-2-(ausTrinaMuHo)peHmn)-2,4-
rNj \:N:NH quruapo-3H-1,2 4-tpuazon-3-Taon
FAC k4 .
cl D/ N/I( 4-(4-((4-xnop-3-(tpudropmerun)heHum)
22 o \:N'N H cyashonm)-2-(2-3TokcudToKCH ) peHmm)-2,4-
\L puruapo-3H-1,2.4-rpuazon-3-trnon
S
O\\ U
FsC S s 4-(4-((4-metun-3-(tpudropmern)heHun)
23 D/ \©\ /[/\ cyashorun)pennn)-2,4-auruapo-3H-1,2,4-
N™ “NH TPUA30JI-3-THOH
=
QP
FsC S
D/ S 4-(4-((4-xnop-3-(tpudropmernn) hernn)
24 cl N /Il\ cyabdonmn)-2-(nupponuaus- 1-wi)pennn)-2,4-
N \QN'N H auruapo-3H-1,2,4-rpuaszon-3-troH
O\\ /7
O
)5 o \©/ \©\ S 4-(4-((3-(2-meroxcuatokcu)perun)cynbHorum)
N /[(N ’ dbenmn)-2,4-guruapo-3H-1,2,4-tpuazon-3-tuox
e
N

WU ero (papMaLeBTHIECKU IPHEMIIEMYIO COJb.

Coenunennst, umeromue Gopmyny (I), MOryT OBITE TOTYyYEHBI W/WJIH BBEIEHBI B COCTAB
npenapaToB B BUAE (apMalEBTHUECKH TNPUEMIIEMBIX CcOJiedH. B HEeKOoTOpeIX BapHWaHTax
OCYILIECTBIIEHHs], (PapMaLIEeBTUIECKU MTPUEMIIEMbIE COJIM BKIIFOYAIOT KUCIOTHO-aIANTUBHBIE COJIH,
copMHUpOBaHHbIE C HEOPraHMYECKMMH KHUCJIOTaMH, TaKMMU Kak COJisIHas —KHCJIOTa,
OpPOMHCTOBOIOPOAHASI KUCIIOTA, CEPHAsI KUCIIOTA, a30THAsI KUCIIOTa, (pocopHast KUCIOTa U T.11.;
WIH OHU MOTYT ObITb C(HOPMHPOBAHBI C OPraHMYECKUMH KHCJIOTAMH, TAKUMH KaK YKCyCHasl
KHUCJIOTA, L[aBeJieBast KUCJIOTa, IPONMOHOBAs KUCIIOTA, SIHTApHAst KUCJIOTA, MAJIEMHOBAsl KUCIIOTA,
BUHHAsI KUCJIOTA U T.M. DTH COJIM MOTYT OBbITh MOJy4eHbl U3 HEOPTaHUUECKHUX MM OPraHHYECKHUX

KUCJIOT. HeOFpaHI/ILII/IBaI-OH_[I/Ie MPUMEPHI q)apMaLIeBTI/ILIeCKI/I MPUEMIICMBIX COJIEH BKJIFOYAIOT
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cynbdarsl, UPOCYIb(aTHI, oucynbdarsl, CyIb(UTBI, oucynbpuThI, dbocdarer,
moHoruapodocdater, auruapodocdarsl, meradocdarsr, mupodocdaTsl, XIOPUABL, OPOMUIBIL,
WOJUJIBI, alleTaThl, TPOMUOHATHI, JEKAHOATHI, KAPWIAThI, aKPUIAThI, (POPMUATHI, U300yTHPATHI,
KaIrpoaThl, FeNTaHOAThI, MPOIMUOJIATHI, OKCANIAThI, MAJIOHATBI, CYKI[UHATHI, CyOepaThl, cebaKaThl,
dbymaparer, Maneatbl, OyTuH-1,4-muoatel, rekCuH-1,6-nuoaThl, OeH30aThl, XJIOPOEH30aThl,
METHJIOEH30aThl, JUHUTPOOEH30aThl, THAPOKCHOEH30aThl, METOKCHOEH30aThl, (TajmaTsl,
Cynb(OHATHI, METHICYIb(OHATHl, MPONMMICYJIb(QOHATE, OE3WIaThl,  KCHJIOICYJIb(OHATHI,
Hadranue-1-cynpdoHaTel, HadTamuH-2-Cyab(pOHATEL, (eHunaneraTsl, (EHWIMPONHOHATHI,
(benunOyTupaTel, UUTPATBL, JIAKTATBL, Y-TUAPOKCUOYTUPATBHI, T[JHUKOJSATHI, TapTpaThl U
MaHAeIaThl. B HEKOTOPBHIX BapHaHTaX OCYIIECTBJICHUs, (apMalleBTHUECKU MPUEMIIEMbIE COJIU
00pa3yroTCsl, KOTJa KUCJBIH TPOTOH, MPHUCYTCTBYIOUIUH B MAaTEPUHCKOM COEAMHEHWH, JUOO
3aMEHSIeTCSl Ha WOH MeETajlla, HampuMep, Ha HWOH MIEJOYHOrO MeTajlla, HOH MIEJOYHO-
3€MEeNIbHOTO MEeTaJljla WM UOH AJTFOMUHUS, JTHOO KOOPIAUHUPYETCS ¢ OPTaHUIECKUM OCHOBAHUEM.
Comum, chopmMupoBaHHbie ¢ (HapMaleBTUYECKH MPUEMIIEMbIMI OPTaHUYECKUMU HETOKCUYHBIMU
OCHOBAHUSIMH, BKJIIOYAIOT COJM C TEPBUYHBIMH, BTOPUYHBIMH W TPETUYHBIMH aMHHAMHU,
3aMEIIeHHbBIMH aMUHAMU, BKJIFOYasi MPUPOJHBIE 3aMEIEHHbIE aMUHbBI, ITUKJIUYeCKUMU aMUHAMU
U OCHOBHBIMU HOHOOOMEHHBIMH CMOJIAMH, TaKUMH KaK HW3OIMPOMUJIAMUH, TPUMETHJIAMIH,
OUSTUJIAMUH,  TPUATHJIAMUH,  TPHUIIPONMUJIAMHH,  STAaHOJAMUH,  2-IHATHUIAMHHOATAHOJ,
TPOMETAMUH, TPUMETAMUH, IUIUKJIOTeKCUIaMKH, KO(pEWH, MPOKawH, TuapadaMuH, XOJIUH,
OeTauH, STHJIEHAVNAMUH, TJIIOKO3aMUH, N-3THITTIOKAMUH, N-METHITTIOKAMHUH, TEOOPOMUH,
MyPUHBI, MUTIEPA3UH, TUIEPUANH, N-3THIMUIEPUINH, TTOJTHAMUHOBBIE CMOJIbI, AMUHOKHUCJIOTHI,
TaKWe KaK JU3UH, apTUHUH, THCTUAWH | T.11. [TpuMepsl GpapManieBTUYeCKH MPUEeMIIEMBIX COJIEH C
OCHOBAaHUSIMH BKJTFOYAIOT COJIU C HEOPTaHMYECKUMHU OCHOBAHHSIMH, TaKHE KaK COJM HATPUS,
KaJIusi, JINTHSI, aMMOHUS, KaJIbIUsi, MarHus, JkeJjie3a, IIMHKa, MeId, MapraHiia, alloMUHUS U T.1. B
HEKOTOPBIX BapHAaHTAX OCYINECTBJIEHUS, OPraHMYECKUMU HETOKCUYHBIMU OCHOBaHUSMU
SBJIAOTCA L-aMHUHOKHUCIOTHI, Takue Kak L-nu3uH u L-aprunus, TpoMeramuH, N-3TUATTIOKAMUH
u N-mermnrmokamuH. [lpuemieMble HeOpraHWYeCKHe OCHOBAHUS BKIIIOYAIOT THIPOKCHI
ATFOMUHUS, THIPOKCH]] KAJTBIUsI, THIPOKCH]T Kaiusi, KapOOHAT HATPHsI, THAPOKCUI HATPUS U T.IL.
Crucku Ipyrux MOAXOIAMINX (hapMAleBTHUECKU MPUEMIIEMBIX COJIEH MOKHO HAWTH B KHUTE
Remington's Pharmaceutical Sciences, 17th Edition, Mack Publishing Company, Easton, Pa.,
1985.

JIisi ONMHMCAaHHOTO B HACTOSIIIEM TEKCTe COEIUHEHWs], COIEpPIKAIlero OCHOBHBIM aToM
a30Ta, (hapMaleBTHUECKU MPUEMJIEMYIO COJIb MOKHO TOJIYYUTh JIFOOBIM MOIXOISIIHM METOIOM,
JNOCTYIMHBIM B JaHHOHN 00JaCTU TEXHWKH, HATIPUMEpP MyTeM PeaKIu CBOOOIHOTO OCHOBAHWS C

HEOPraHMYECKON KHCIIOTOH, TaKOH Kak COJITHas KHUCJIOTa, OpOMHUCTOBOAOPOIHAS KHCIIOTA,



39

CepHasi KHUCIIOTa, CyJib(paMHHOBAas KHCIIOTA, a30THAs KUCIOTa, OOpHas Kuciota, (ocdopHas
KHUCJIOTA U T.IL., WM C OPraHUYeCKON KHCJIOTOM, TAKOUW KaK YKCYCHAsl KUCJOTa, (PeHMITyKCyCHas
KHCJIOTA, TPOMMOHOBAsI KUCJIOTA, CTEapUHOBAs KHUCJIOTA, MOJIOYHAs KHCIOTAa, acKOpOWHOBas
KHCJIOTa, MAJIEMHOBAsl KHUCJIOTA, TUAPOKCHUMAJICMHOBAs KHUCJIOTA, HW3ETHOHOBAs KHCJIOTA,
SHTapHAasl KHCJOTa, BaJePHAHOBAasi KUCJIOTA, (ymMapoBas KHCJIOTAa, MAaJIOHOBas KHCJIOTA,
BUHOTpagHass KHUCJIOTA, MIaBeNieBasl KHCJIOTA, TJIMKOJEeBas KUCJIOTA, CAJHLIWJIOBAsl KHCIOTA,
OJIEMHOBAasl KHCJIOTA, MaJbMHUTHUHOBAs KHCJOTA, JIAYPUHOBAS KHUCJIOTA, MHPAHO3UAMIIbHAS
KHCJIOTA, TakKasl KaK TIIOKYPOHOBAsl KHCJIOTA WJIM TaJaKTYPOHOBAsl KHCIOTA, aib(a-ruapoKcu-
KHCJIOTa, Takas Kak MUHAANbHAs KHCIOTA, JIMMOHHAS KHCJIOTAa WM BHHHAs KHCJIOTA,
AMHHOKHUCIIOTA, TaKasl KaK acIparrnHOBasi KUCJIOTA WM MIyTAMHUHOBAsE KUCJIOTA, apoOMaTH4ecKast
KHUCJIOTA, Takash Kak OeH30iHasi KUCJIOTa, 2-alleTOKCUOEH30MHas KUCIoTa, HadToeBas KHUCIOTa
WIA KOpPHYHAasl KHUCJIOTa, CyJb(OKUCIOTa, Takas Kak JIAypuiICyJdbQOKHCIOoTa, 1-
TOJIYOJICYJTLGOKUCTIOTA, METaHCYJIb(POKHUCIIOTA, OEeH30JICYIB(POKUCITOTA Win
3TaHCYIB(OKUCIOTA, WIH JII00asi COBMECTHMAsl CMECh KUCIIOT, Takash Kak onucaHo B [Ipumepax B
HACTOSIIIEM TEKCTe, U JE00ast Ipyras KUCJIOTa U UX CMECh, KOTOPBbIE MOYKHO PacCMaTpUBaTh Kak
SKBHUBAJICHTHI WJIM TpHEMJIEMble 3aMEHbl B CBET€ CTaHIAPTHOTO YPOBHS 3HAHUH B JNaHHOHN
obnacru.

BapuanTbl  OCymiecTBIEHMs ~KacarOTCsl Takke (PapMaleBTUYECKU  IPHEMIIEMbIX
NPOJIEKAPCTB ONUCAHHBIX B HACTOAIIEM TEKCT€ COEAMHEHUH W CrIocOOOB JIEYEHHUS C
MPUMEHEHHEeM TaKuX (hapMaleBTHUYECKU MPUEMJIEMBIX MPOJIEKAPCTB. TepMHUH “TIPOJIEKapCTBO”
O3Ha4YaeT MPEeKypcop YKAa3aHHOTO COEAMHEHHs, KOTOPBIH MOCJe BBEACHUS NALMEHTY OaeT
LIEIEBOE COEAMHEHUE i1 ViVOo B PE3yNIbTaTe XMMHUYECKOTO I (PU3HMOJIOTHYECKOTO MPOIecca,
TAKOTO KaK COJIbBOJIN3 WJIM HH3UMATHUYECKOE paCINEeIUIeHUe, WIH B (PU3HOJIOTHYECKUX YCIOBHSIX
(HarmpuMep, mposekapcTBO NpH (pusHoIorndeckoM 3HaueHUn pH mpespainaercst B COEIUHEHHE,
umerotee dopmyny (1)). «PapmareBTHdecK pUEeMIIEMOe MPOJIEKAPCTBO  MPEACTABISIET COOOM
NPOJIEKAPCTBO, KOTOPOE HETOKCHYHO, OMOJIOTHMYECKH MEPEeHOCHMO M IO APYTHM Iapamerpam
OMONOTUYECKH TOAXOOUT ISl BBEACHHUS CyObekTy. MIumocTpaTWBHbIE METOAWKH BBIOOpA U
MPUTOTOBJIEHHS MOAXOISIIUX MPOJIEKAPCTBEHHBIX MPOU3BOAHBIX OTUCAHBI, HAMIPUMEp, B KHHUIE
“Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.

BapuaHTbI OCyLIECTBIIEHHS KACAIOTCS Takke (PapMalleBTHUECKH aKTUBHBIX METa0OJIUTOB
OTIMCAHHBIX B HACTOALIEM TEKCTE COCAMHEHUI 1 PUMEHEHHUS] TAKUX METa0OJUTOB B OTIMCAHHBIX
B HACTOSIIIEM TeKCTe crocobax. “dDapmaneBTHYeCKH aKTUBHBIM MeETaOOJUT  O3Ha4yaer
(apMaleBTHUECKH AaKTUBHBII MNPOAYKT MeTa0oJM3Ma OIMUCAHHOTO B HACTOSINEM TEKCTe
COEIOMHEHHUS] WJIN ero coyu B opraHusMme. [IponekapcTBa u akTUBHBIE META0OJIUTHI COEIUHEHHS

MOKHO ONpEACIuTb C MOMOLbIKO CTAHAAPTHBLIX METOAUK, M3BCCTHBIX B I[aHHOfI obnacTu. CM.,
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Hanpumep, pabotel Bertolini et al., J. Med. Chem. 1997, 40, 2011-2016; Shan et al., J. Pharm.
Sci. 1997, 86 (7), 765-767, Bagshawe, Drug Dev. Res. 1995, 34, 220-230; Bodor, Adv. Drug
Res. 1984, 13, 255-331; Bundgaard, Design of Prodrugs (Elsevier Press, 1985); u Larsen, Design
and Application of Prodrugs, Drug Design and Development (Krogsgaard-Larsen et al., eds.,
Harwood Academic Publishers, 1991).

dapmareBTHIeCKie KOMIIO3ULIUH

IIpn ucnonbp30BaHUU Ui JIYeHHUs, (PapMaLleBTHUECKass KOMITO3UIHS MO HACTOSIIEMY
HU300pETEeHUIO COAEPIKUT MO MEHbINEH Mepe OJHO coenuHeHue, umeroriee popmyny (1), wmu ero
(apMareBTHUECKH TPUEMIIEMYIO COJIb. PapManeBTHYeCKUe KOMIIO3ULIUK MOTYT TOTIOJTHUTENBHO
comepKatb OMHO WM OoJblie (PapMaleBTUYECKH MPUEMIIEMBIX BCIIOMOTATENbHBIX BEIIECTB.
dapmareBTHYECKH NMPUEMJIEMOE BCIIOMOTaTEIbHOE BEIIECTBO IMPEICTABIsET COOOM BEILIECTBO,
SBJISIIOLIEECS] HETOKCHYHBIM M MO OCTaJIbHBIM TapaMmeTpaM OHOJOTHYECKH MOIAXOISIINM IS
BBeIeHNUsI CyObekTy. Takue BCIOMOTraTeNbHbIE BEIIECTBA OOJErdarOT BBEACHHE ONHMCAHHBIX B
HACTOSILIEM TEKCTE€ COEAMHEHUH M COBMECTHUMBI C JEHCTBYIOLIMM BeleCTBOM. lIpumepsr
(apMareBTHUECKH TPUEMIIEMbIX BCIIOMOTATENbHBIX BEINECTB BKJIKOYAT CTAOWUIM3aTOPBI,
TyOpPHKAHTBI, TIOBEPXHOCTHO-aKTHBHBIE BEIIECTBA, pa30aBUTENH, aHTHOKCHIAHTBI, CBSI3YIOIIHE
BEIECTBA, KpacHTeNH, 00beMOOOpa3yoIue BELIECTBA, 3MYJbraToOPbl WM MOAM(PHUKATOPHI
BKyca. B HEKOTOpBIX BapHaHTaxX OCYINECTBJICHUS, (apMaleBTUUYECKHE KOMIO3ULIUK IO
HACTOSIIEMY HU300pETeHUIO NPEACTABISIFOT co0oit CTEpPUIIbHBIC KOMITO3UIIUH.
dapmareBTHYECKHEe KOMITO3UIIMH MOYKHO TIPUTOTOBHUTD IO U3BECTHBIM METOIMKAM COCTABJICHUS
(apMareBTHUECKUX KOMITO3UIINH, & TAKXKE MO JTOCTYIHBIM KBATU(PHIMPOBAHHOMY CIIELUAINCTY
B JJAHHOM OOJIaCTH.

CrepusnbpHBIE KOMIIO3ULMH TaK)KE€ OXBATBIBAIOTCS BAapPHAHTAMH  OCYLIECTBIICHHS
HACTOSIIEro H300peTeHUus, BKJIIOYAs KOMIIO3HMLUH, COOTBETCTBYIOIIME HAILMOHAJBHBIM H
MECTHBIM PETYJIUPYIONTUM TPEOOBAHHSIM K TAKUM KOMITO3ULIUSIM.

dapmareBTHIeCKHe KOMIIO3UIUN U OTIMCAHHBIE B HACTOSIIEM TEKCTE€ COENUHEHHS MOTYT
UMETh BUJA TAaKUX TOTOBBIX (JOPM, KaK PacTBOPBI, 3MYJbCHH, CYCHEH3UH, AUCIEPCUU WIIH
KOMITJIEKChI BKJIFOYEHHS, TaKWe KaK LUKJIOAEKCTPUHBI B TOIXOASIIHUX (HapMaleBTUYECKIX
pacTBOPUTENSAX MJIM HOCUTENsX, WiIH (PopMy mHIONb, TabNEeTOK, JHUTHIX TaOJNETOK,
CYNIO3UTOPUEB, callle, Opaxke, TPaHyJ, IOPOLIKOB, TMOPOIIKOB JUI PACTBOPEHHs TNepen
BBEICHUEM WM KalCyjJ, C TBEPAbIMH HOCHUTENSIMH, B COOTBETCTBHH C OOILIETPUHSTHIMU
METOJaMH, H3BECTHBIMU B OOJACTH MPHUTOTOBJICHUS PA3JIMYHBIX JO3UPOBAHHBIX (opMm.
OnucaHHple B HACcTOSIEM TeKCTe (papMaleBTHUECKHE KOMIIO3MLHUHA MOXKHO BBOIHUTH
NOIXOASALINM CIOCOOOM BBENEHHsSI, TAKUM KakK MEPOPANIbHBIN, MAPEHTEPATIbHBIN, PEKTAIbHBIM,

Ha3aJbHbIN, MECTHBI WJIM BHYTPUIJIA3HOM, & TaKKe MOCPEICTBOM HMHIAALMU. B HEKOTOpBIX
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BAPHUAHTAX OCYIIECTBJICHUs, KOMITIO3UIIMHA UMEIOT (GOpMy IpenapaToB sl BHYTPUBEHHOTO WJIH
NEPOPabHOTO BBEACHMUSI.

JUis mepopa’ibHOTO BBEICHHUS, COCAMHEHUS MO HACTOSIIIEMY HM300pETEeHHIO MOTYT
BBIITyCKATbCs B TBEPAOH (opme, TakOH Kak TaOJjeTka WM Karncyjia, Wwin B (opMe pacTBopa,
SMYJICUH WM CyCNEH3UH. [[sl MpUroToBiieHHs KOMIO3ULMM JUIsl MepopajbHOrO BBEIEHUS,
ONHMCAHHbIE B HACTOSIIEM TEKCT€ COEIMHEHUS MOXHO BBOJUTb B COCTaB IIPeNapaToB C
JO3UPOBKOH, Harpumep, oT npumepHo 0.01 mo mpumepHO 50 MI/KT B CYTKH, MJIH OT MPHUMEPHO
0.05 no mpumepHo 20 Mr/kr B cyTkH, wiu ot npuMmepHo 0.1 no mpumepHo 10 MI/Kr B CyTKH.
TabneTku Ay epOPaNBHOTO MPUEMa MOTYT COAEPKaTh NEHCTBYIOIIEe BEIIeCTBO(BEIIECTBA) B
CMECH C COBMECTHMBIMH (hapMaleBTHUECKH MPUEMIIEMBIMH BCIIOMOTATEIbHBIMH BELIECTBAMHU,
TAKUMH KaK pa30aBUTENH, Pa3phIXJIIUTENH, CBA3YIOIIHNE BELIECTBA, TyOPUKAHTHI, TIOACIACTUTEINH,
apoMaTH3aTOPblL, KpaCcUTeNN U KOHCepBaHThL Iloaxozsinue WHEPTHbIE HAMOJHUTENU BKIIOYAKOT
kKapOOHAT HaTpus W Kajblwms, Gocdar HATPUSA U KaJbLMA, JJAKTO3Y, KpaxMal, caxap, TIIFOKO3Y,
METHJILIEIUTIONO3Y, CTeapaTr MarHus, MaHHUT, copOuT u T.1m. [IpuMepr! KUAKUX HAMOJHUTENEH
IUI TIEPOPATBHBIX TOTOBBIX (POPM BKIFOUAIOT 3TAHOJN, DIIMLEPUH, Boay U T.m. Kpaxman,
nosuBUHWI-pposuaod  (PVP),  HaTpust  KpaXMajrjuKoOJSAT,  MHUKPOKPUCTAJUINYECKas
LEJUII0J03a U alblMHOBAas KHUCIOTa SIBISIOTCA NpUMepamu paspeixiautenei. Cpssyroliue
BEIIECTBA MOTYT BKJIIOYATh Kpaxman M >kenaThuH. JlyOpukaHThI, B Clydae MX NPUCYTCTBHS,
MOTYT MPENCTaBIATh COOON CTeapaT MarHus, CTEApPUHOBYIO KHCIOTY MM TaibK. IIpw xemaHuu
Ha TabJIETKH MOXXHO HAHOCHTB TIOKPBITHE U3 TAKOTO MaTepraa, KaK TIHLEePHSl MOHOCTeapaT HilH
IIIMLEPUST AUCTeapat, A 3aMEeJIEHUs] BCAChIBAHMS B JKEIyAOYHO-KUIIEYHOM TpakTe, WM Ha
HUX MOXXHO HAHOCUTb MOKPBITHE, PACTBOPSIIOIIEECS B KUILIEUHUKE.

Kancynsl nns nmepopaibHOrO BBEAEHHUs BKIIIOYAIOT TBEpAble UM MATKHUE JKEJATHHOBBIE
Kancynbl. JlIs TOJyYeHus TBEPABIX JKEIATHHOBBIX KaIlCyJl MACHCTBYIOLIEE BEIIECTBO(-BA)
CMEIINBAIOT C TBEPAbIM, IMOJYTBEPIbIM WIH XKUAKUM pa3daBuTeneM. Msrkue >KelaTHHOBBIE
KaIlCyJibl MO’KHO MPUTOTOBUTH MyTEM CMELIMBAHUsI AEHCTBYIOIIErO BELIECTBa C BOJOH, MacCIOM,
TAKUM KaK apaxrcOBOE MAciO I OJIMBKOBOE MAcJoO, KHIKAM MapaduHOM, CMEChI0 MOHO- U
OUTTULEPUIOB  KOPOTKOLIETIOYEUHBIX JKUPHBIX KHUCIOT, MNoJMdTUiIeHrHkojgeM 400 wunu
MPOMUJIEHT JIMKOJIEM.

Kuakxoct ansi mepopanbHOro IMpHeMa MOTYT HMeThb (OpMy CYCIIEH3WH, pacTBOpPOB,
SMYJIBCUHA WJIM CHPOIIOB, UJIM OHH MOTYT OBITh JIMO(HMIN30BAHBI U BBIITYCKATHCS B BHIE CYXOTO
MPOAYKTa AJid Pa3BEAEHMs] B BOJE WU JPYrOM MOAXOJIALIEM HOCUTeNe Iepes NMPUMEHEHHEM.
Taxue )xuaKre KOMIIO3UIMKA MOTYT HEOOSI3aTENIbHO COMEPKaTh: (papMaLlleBTUYECKU ITPUEMIIEMbIE
BCIIOMOTATEJIbHBIC BEINECTBA, TAKHE KaK CYCIIEHAMPYIOLINE KOMIIOHEHTHI (Hampumep, cCOpOuT,

METHJILEIIIIOJIO3a, aJIbIruHat HaTpus, JKEJIaTHH, THAPOKCUDSTUIILCIIIIIOJIO34,
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KapOOKCHMETHIILEIUTIONI03a, Tellb CTeapaTa alOMUHUS U T.I1.), HEBOJHbIE HOCHTENH, HAIPUMeED,
Macio (HampuMep, MUHAAJIBHOE Macio WIH (PPaKIMOHUPOBAHHOE KOKOCOBOE Maclo),
NPONIJIEHTJIMKOJIb, STHJIOBBIA CITUPT WM BOAY; KOHCEPBAHTHI (HAPUMEP, METHJI WIIH TPOIINJT
napa-ruipOKCUOEH30aT, WIH COPOMHOBYIO KHCIIOTY), YBIIAXKHSIOIINE BEIIECTBA, TAaKHE Kak
JEUNUTHUH, U, IPU JKEJIAHUH, apOMaTH3aTOPbI UM KPACUTEIH.

OnncaHHbIe B HACTOSIIEM TEKCT€ KOMIIO3MLIUH MOTYT MMETh (POpMy MpenapaToB IS
PEKTaIbHOIO BBENEHHs, TAKUX KakK CyNIo3uTOpuH. Jl1s mapeHTepasbHOro NPHUMEHEHUS,
BKJIFOYAss BHYTPUBEHHOE, BHYTPUMBIIIEYHOE, WHTPANEPUTOHEANbHOE, WHTPAHA3AJIbHOE HIIH
MOJIKO’KHOE, ONMCAaHHBIE B HACTOSIEM TEKCTE€ COCAMHEHHS MOXKHO BBOAWUTH B CTEPHIIbHBIC
BOJHBIC pPACTBOPbI WM CyClieH3uW, 3a0ydepeHHble 10 mnoxxoxsmero ypoBHsa pH wu
W30TOHUYHOCTH, WJIM B Macia, NMOAXOISINHME JJIsl MapeHTepajbHOro BBeaeHus. llomxopsiiue
BOJIHbIE HOCHTENM BKJIIOYAIOT PacTBOp PuHTrepa W HM30TOHMYHBIN PacTBOP XJIOPUAA HATPWSL
Taxue (GopMbI MOTYT BBIITyCKAThCS B (OpMeE Uil OMHOKPATHON JTO3UPOBKH, TAKOH KaK aMITyJIbl
WIA OJHOPA30Bble NPUCIOCOONEHHUS JUIi HHBEKUWH, B (opMax, COAepKaIUX HECKOJIBKO
OJTHOKPATHBIX J103, TAKHX KaK My3bIPHKH, U3 KOTOPBIX MOKHO OpaTh HEOOXOAUMBIE MMOPLIUH, UITH
B TBepAO# (opMe min popMe KOHLIEHTPATa, KOTOPhIE MOKHO UCTIOJIB30BATh IJISl IPUTOTOBIICHHS
UHBELUPYEMOTo mpenapara. MIumOCTpaTUBHBIE MO3UPOBKM [UIE WHQY3UH HAXOIATCA B
auanazoHe ot npumepHo 1 mo 1000 MKI/Kr/MuHYTa BeIIeCTBa B CMECH C (papMarieBTHYECKIM
HOCHTEJIEM, B TEUEHHUE MEPHO/Ia BPEMEHHU OT HECKOJIbKUX MUHYT 10 HECKOJIbKHX JTHEH.

JUts Ha3aJIbHOTO, WHTASIMMOHHOTO WM TEepPOPabHOIO BBEACHMS, COCOMHEHUS WIN
dapMarieBTHUECKHE KOMIIO3HMLIUM, OINUCAHHBIE B HACTOALIEM TEKCT€, MOXKHO BBOAWTH C
UCTIOJIb30BAHUEM, HATIPUMED, CIIPEes], TAKXKE COAEePIKALIEro MOIXOASIIUI HOCHTENb.

B HekoTOpBIX BapHaHTaX OCYLIECTBIIEHHSI, AJIs1 HAPY)KHErO MPUMEHEHHUSI COENUHEHHS TI0
HACTOSIIEMY H300PETEHUIO BBOISIT B COCTAaB KPEMOB, Ma3ed WM aHAJOTMYHBIX HOCHUTENEH,
NOIXOMALINX JJIsT HAapYKHEro NpUMeHeHus. [l Hapy)KHero NPUMEHEHHs] COENWHEHHs WIIH
(apMarieBTHUECKHE KOMITO3ULIMH, OIHCAHHBIE B HACTOSINEM TEKCTE, MOYKHO CMEIIHMBATH C
(apMareBTHUECKUM HOCHUTENEM B KOHLeHTpauuu oT npumepHo 0.1% mo mpumepno 10%
JIEKapCTBEHHOTO CPEACTBA B HOocUTene. B npyrom crocobe BBEAEHUS, ONMMCAHHBIE B HACTOSLIEM
TEKCTEe BEIeCTBA MO)KHO BBOJUTH B COCTaB Iperapara, MMEKLIero (GopMmy IIacTeIps, IS
TOCTH)KEHUS UpE3KOKHOTO BBEICHUS.

[Ipemapatsbl, MOJyYEHHBIE METOIOM CYXOTO PACTIBUICHUS

B HekoTOpBIX BapuaHTaX OCYINECTBJICHUS, B HACTOSALIEM HW300PETEHUH OIHCAHBI
(apMarieBTHUECKHE MperapaThl, CoAepKaline coeanHeHus, nMeroutne Gopmyny (1), koropsle
ONTUMHU3UPYIOT OHOJOCTYITHOCTh COEAMHEHUH. B HEKOTOPBIX BapHaHTax OCYIIECTBICHHUS,

dapmarieBTHUECKHE TIpenapaTel UMEIOT GopMy amopdHOH aucrepcuu. B HEKOTOPBIX BapHaHTaX
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OCYILIECTBIIEHHs, (papMaLleBTHYECKHE Tpenaparsl MOABEPral0oT CyXOMY PACIBUICHHUIO, MOJy4ast
OVCTIEPCUH, TIOJy4YeHHble MeTronoM cyxoro pacmbuieHust (SDD). Cyxoe pacnbuieHHe
npeAcTaBisieT CoOOW TpoIrecc, B KOTOPOM COEAMHEHHE W BCIIOMOTAaTelbHBIE BELIECTBA
PacTBOPSIOT B OOIIEM PaCTBOPHUTENE, U TIOJIYUEHHBIH PACTBOP PACIBUIIOT B CYIIMIBHON Kamepe.
B xopae 3Toro npouecca JKUAKAN pacTBOP, COAEPIKALINN aKTUBHOE COEAMHEHHE, TPEBPALIAETCA B
MEJIKHE CyXHU€ YaCTULIbI.

B HexkoTOpbIX BapuaHTax OCYIIECTBIEHHUS, CyXO€ paclbUIEHHE BKJIKOYAeT KOHTAKT
JKUJIKOH CYCIIEH3UM WJIM PACTBOPA, CONEpPIKAIIEero OAHO MIIM OOJbINe COSAMHEHUH, MMEIOINX
dbopmyny (1), u ogHO MK OoblIe (hapMaLEBTHUECKU MPUEMIIEMBIX BCTIOMOTATEIbHBIX BEIIECTB,
C JOCTaTOYHBIM OOBEMOM TOpPSIUEro BO3AyXa, O00OECIEeUHMBAOLIEr0 UCMApeHHe U CYIIKY Karelib
XKUAKOCTH. llpenmapaToM, mMOABEPrarOIIMMCS CYXOMY PACHbUICHHIO, MOXeT ObITh JFOOOM
pacTBOp, CYyCIIEH3Hs, B3BEChb, KOJUIOMAHAs IUCIEPCUs] WM IaCTa, KOTOPbIE MOXHO MEJKO
pachbUIUTh € TOMOINBIO BBIOPAHHOIO ammapara IJii CyXOro pachbUleHHs. B HeKOTOpbhIX
BApUAHTAaX  OCYILECTBJEHUS, JKUAKYIO CYCIEH3UIO pacHbUIAIOT B MOTOK  TEIJOro
OT(pUIBTPOBAHHOTO BO3AYyXa, KOTOPBIM UCHAPSIET PACTBOPUTENb U MEPEHOCHT CYXOH MPOIYKT B
KOJUIEKTOp (Hampumep, LUKIOH). M3 oTpabOTaHHOTO BO3IyXa 3aTeM YIAJSIIOT PacTBOPUTEID,
WIN aJbTEPHATUBHO OTPa0OTAaHHBIA BO3AYX HAIPABISIOT B XOJOIWIBHUK JUIS YJIABIUBAHUS H,
MOTEHLUAIBHO, PELUKIN3ALUN pacTBOpUTENs. [l OCyIeCTBIEHUS CYXOTO PaclblIEHUs] MOKHO
MPUMEHSITh KOMMEPUECKH JOCTYIHbIE TUIIbI allapaToB.

B HexkoTOpbIX BapuaHTax OCYLIECTBJIEHMs], IIpernapar, IOABEPralolIiuics CyxXoMy
PaCIbUICHHIO, CONEPKUT OT npuMepHo 3% no npumepHo 40 Bec.% CoeAMHEHUs 10 HACTOSIIEMY
n300peTeHNIo, Hapumep oT mpumMepHo 3% 1o mpumepHo 35%, ot mpumepHO 3% 1O MPUMEPHO
30%, ot npumepHo 3% no npumepHo 25%, ot npumMepHo 3% no npumepHo 20%, OT NpUMEpPHO
3% nmo nmpumepHo 15%, ot mpumepHo 3% no npumepHo 10%, ot npumepno 3% 0 mMpUMeEpHO
5%, ot nmpumepHO 10% no mpumepHo 35%, ot npumepHo 10% a0 npumepno 30%, oT npumMepHO
10% no npumepHo 25%, ot npumepHo 10% no npumepHo 20%, ot npumepso 15% no npumepHo
35%, ot npumepno 15% no mpumepHo 30%, ot mpumepHo 15% po nmpumepno 25%, ot
npumepHo 15% no npumepso 20%, ot npumepHo 20% 1o npumepHo 35%, ot npumepHo 20% 1o
npumepHo 30%, ot mpumepHo 20% a0 npumepHo 25%, ot mpumepHo 25% no npumepHo 35%,
oT npuMepHo 25% no npumepHo 30%, unu ot npumepHo 30% no mpumepHo 40% mno Becy. B
HEKOTOPBIX BapUaHTaxX OCYLIECTBJIEHMUs, MIpernapart, MoJydeHHbIH METOJOM CYXOro paclblIeHMUs],
COIEPKHUT OKOJIO 5 Bec.% COeNMHEHHsI 0 HACTOSIEeMy H300peTeHnto. B HEKOTOphIX BapraHTax
OCYILECTBJICHHUs], TIPEnapar, MOJYyYEHHBbI METOJOM CYyXOrO pPaclbUIEHUs, COAEPKUT Okojo 10
BeC.% COEMUHEHMs 10 HACTOsIeMy M300peTeHnro. B HEeKOTOpBhIX BapuaHTaX OCYLIECTBIIECHHS,

npenapar, MoJy4eHHbIH METOIOM CyXOro PacIbUIEHHUs, CONEPKUT OKoJio 15 Bec.% coenuHeHus
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o HacTosieMy Hu300peTeHn0. B HEKOTOphIX BapHaHTax OCYINECTBJICHUS, ITUCIIEPCHS,
MOJIy4Y€HHas] METOJIOM CyXOIro pacHblIeHHs, COAEPKUT Mo MeHbluel Mepe okojio 10 Bec.%
COEIOMHEHHUS M0 HACTOSIIEMYy M300peTeHHto. B Lienom, BepxXHMI mpenen conaepKaHusl TBEPIOH
¢a3pl ompenenseTcss BS3KOCTBIO (HAMPHMEpP, CIIOCOOHOCTBIO K TMEpeKadke) IMOIyd4aeMoro
pacTBOopa U pPacTBOPUMOCTBIO KOMIIOHEHTOB B pacTBope. B LiesioM, BSI3KOCTh pacTBOpa MOXKET
OTIPENENATh Pa3Mep YaCTHIL OJIYYaeMOT0 MMOPOLTKOOOPA3HOTO MPOAYKTA.

B HexkoTOpbIX BapuaHTax OCYLIECTBJIEHMs], AUCIEpPCHUs, TMOJy4YeHHas METOAOM CyXOro
pAacIIbUIEHHSI, COAEPKUT OMHO MM OoJible coenuHeHui, nmeromux Gopmyny (1), u ogHO MM
Oospie (papMaleBTHUECKH TPHEMIIEMbIX BCIIOMOTaTENbHBIX BELIECTB. B HEKOTOPBHIX BapHaHTax
OCYILIECTBJIEHHs, OOHO WM Oosbine (PapMaleBTUYECKH TNPUEMIIEMBIX BCIIOMOTATENbHBIX
BEIIECTB BKJIOYAET OJHO WM OOJbIle CBS3YIOIIUX BELIECTB. B HEKOTOPBIX BapHaHTaX
OCYILECTBJIEHUS, CBS3YIOILEE BEIEeCTBO sBJAETCS MOJMMEPHbIM. B HEKOTOpBIX BapuaHTax
OCYILIECTBIIEHHsS], OTHO WM OOJIbIIE CBS3YIOIUX BELIECTB BBIOPAHBI U3 TPYIIIBI, COCTOSLICH W3
MOJIMMEPHBIX TPOU3BOAHBIX IEJUTFOJIO3b], TakuX Kak kapOokcumerwinemtonoda (CMC),
runpokcunpommnesuiooda (HPC), runpokcumstTinuesnonosa (HEC) u ruapoKkcHIpONMHIMeTIIT
nemntosno3a (HPMO); skenaTuH; ruiposu3aT JKeJIaTHHA, caxapo3a; IeKCTPO3a; U HELEJUTFOIO3HbIE
CBSI3YIOIME BEINECTBA, TaKHe Kak MNOJUBMHIIMNHPpouaoH (PVP), momuBuHUIMUMppoannos/
BuHmnaneratr (PVP/VA), nommtunenrimukons (II9I0), comomumepsl BHHHINHMPPOJIUAOHA,
NpeKEeNAaTHHU3UPOBAHHBIA KpaxMall, COpPOMT W TIIIFOKO3a, METAKpWIAT M MOJMaKpuiatel. B
HEKOTOPBIX BAPHAHTaX OCYIIECTBJICHUS, OJHO WM OOJbIIE CBA3YIOIIUX BEINECTB BBHIOPAHBI U3
IPYIIIbI, COCTOSIIENH W3 MOJUBUHUIIUPPOIUAOHA U €ro MPOM3BOAHBIX, TAKUX KaK KOJUIUIOH;
NPOM3BOJHBIX LEJUTIOJ03bL, Takux kak HPMC;, u NOJHMOKCHITHIICH/TIONUATHIIEHT JINKOJIEBBIX
NOJIMMEPOB, Takux Kak 11O, B HEKOTOpBIX BapHaHTax OCYINECTBJICHHUS, OOHO WM OoJblie
CBSI3YIOIIMX BEIIECTB BBIOpaHbl W3 rpymmbl, cocrosmeid ns PVP, PVP/VA u HPMC. B
HEKOTOPBIX BAPHAHTaX OCYIIECTBJICHUS, OJHO WM OOJbIIE CBA3YIOIIUX BEINECTB BBHIOPAHBI U3
rpynnel, cocrosimeit u3 PVP-VA 64, HPMC ES, HPMC-AS u komnmugona 30. B HexkoTOpbIX
BapUaHTaxX OCYLIECTBJIEHUs, CBs3ylolee BemecTBO BKIrodaeT PVP-VA 64, B HexoTOpbIxX
BApHAHTaX OCYLIECTBJICHUS, CBS3YIOLIEEe BELIECTBO BKIOUAET KOUIMAOH 30. B HEKOTOpBIX
BapUaHTaxX OCYLIECTBJEHUsA, cBsizyromee BemectBo Bkmodaer HMPC ES. B Hekotopbix
BapUAHTaX OCYINECTBJICHUs, CBs3yrouiee BemecTBo Bikiouaer HMPC-AS. B HexoTOpbIX
BAapHAHTaxX OCYLIECTBJIEHUs], TUCIIEPCUs], MOJyUYEHHAs: METOJIOM CYXOIO PaclbUIEHUs], CONEPKUT
10 MeHbIIEH Mepe OUH MOJUMep M IO MEHbLIEH Mepe OJHO COelnHEeHHe, NMeroliee hopMyty
(I). B HekOoTOpBIX BapHaHTaX OCYLIECTBICHHS, IUCIEPCHs, IOJyYE€HHass METOAOM CyXOro
PACIIBUIEHHSI, COIEPKUT TOJIMMEP M COENMHEHHE 10 HACTOALIEMY H300PETEHHIO B COOTHOIIEHUH

ot npumepHo 10:1 mo mpumepno 1:1, manpumep ot npumepno 5:1 no npumeprHo 2:1. B



45

HEKOTOPBIX BAPHAHTAX OCYIIECTBJICHHUS, PACTBOPBI AJIsI CYXOr'O PACHBUICHHUS CONEPIKAT TOJIHMED
U COEMHEHHE 0 HACTOSIIEeMY H300pETEHUIO B COOTHOLIEHHH OKOJIO 3: 1.

B HekoTOpbIX BapuaHTaX OCYINECTBJICHHUS, CyXO€ pAacCHbUICHHE TMPOBOIAT TPHU
TeMIiepatrype Ha Bxoje oT npuMepHo 60°C no npumepHo 200°C, Hanpumep, oT npuMepHo 95°C
no npumepHo 185°C, ot npumepsno 110°C no npumepno 182°C, unu ot npumepno 96°C no
npumepHo 180°C. B HeKOTOpBIX BapUaHTaxX OCYIIECTBIEHUs, CyXO€ pPaclbUIeHUe MPOBOAAT MpHU
TeMIiepatype Ha Bxoze npumepHo 145°C. B HeKOTOpbIX BapuaHTax OCYLIECTBJIEHUs, CyXO€
pacrnblieHre NPOBOAAT NpU TeMIiepaType Ha Bbixoae oT npumepHo 30°C po mpumepHo 90°C,
Hanpumep, oT npumepHo 30°C no npumepHo 80°C, ot npumepso 30°C no npumepno 70°C, ot
npumepHo 30°C no npumepHo 60°C, unu ot npumepHo 30°C no npumepHo 50°C. B HekoTOpbIX
BAPUAHTAX OCYILIECTBJEHHS, CyXO€ PaCIbUICHHE MPOBOAAT TPHU TEMIIEPATYpe HAa BBIXOAE OT
npumepHo 35°C no npumepHo 45°C. B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHHS, CyXoe
pacrbUieHHe POBOIST NP TeMriepatype Ha Bbixone npuMepHo 40°C. B HEKOTOpBIX BapuaHTax
OCYILIECTBJIEHHs], CKOPOCTb MOTOKA NMPH PACIbUIEHUH COCTABISIET OT MpUMEpHO | I/MUH 1O
npumMepHo 50 r/MuH, HarpuMep, OT npuMepHo 1 r/MuH 1o npumepHo 40 r/MuH, OT pumepHO 1
r/MuH 10 npumepHo 30 r/MuH, OT npuMepHO 1 r/mMuH 10 mpuMepHO 20 r/MuUH, OT npuMepHoO 1
r/MuH 10 npumepHo 10 I/MHH, OT mpUMeEpPHO 5 I/MUH 10 mpuMepHO 40 T/MUH, OT MPUMEPHO 5
r/MuH 10 npumepHO 30 I/MHH, OT IPUMEPHO S5 I/MUH 10 mpuUMepHO 20 I/MUH, OT MPUMEPHO 5
r/muH 10 npuMepHo 10 r/muH, ot npuMepHo 10 r/mun 1o npumepHo 40 r/mMuH, oT npumepHo 10
r/muH 10 npuMepHo 30 r/muH, ot npuMepHo 10 r/muH 1o npumepHo 20 r/MuH, OT npumepHO 20
r/MuH 10 npuMepHo 40 r/muH, ot npuMepHo 20 r/MuH 10 npuMmepHo 30 r/MuH, oT npumepHO 30
r/MuH 10 npumepno 40 r/muH, wiau ot npuMmepHo 40 r/mMuH no mpumepHo 50 r/mmH. B
HEKOTOPBIX BapHAHTaX OCYILIECTBIEHHS CKOPOCTb IOTOKA MPH PACHBUICHHH COCTABISET OT
IPUMEPHO S I/MUH 110 ipuMepHO 15 1/MuH, HarpuMep, 0KoJio 8 I/MuH win okoto 10 r/MuH.

B HekoTOpBIX BapuaHTaxX OCYIIECTBICHHS, YAAJICHHE PACTBOPUTEIST MOKET MOTpeOOBaTh
MOCJEAYIOUIYI0 CTaUI0 CYLIKH, TAKyI0 KaK CYLIKa Ha MOJHOCAX, CYIIKAa B ICEBIOOKUAKEHHOM
cioe (HarpuMep, pH TeMIIEpaType OT MPUMEPHO KOMHAaTHOH 1o mpumepHo 100°C), BakyymHast
CyIIKa, MHKpPOBOJHOBAasl CYIIKa, CyIIKa BO Bpamaromemcss OapabaHe WM JIBYKOHUYECKAs
BAKyyMHasl Cylka (HampuMep, NMpU TeMIeparype OT NPUMEPHO KOMHATHOH 10 NPUMEPHO
200°C). B onHOM BapuaHTe OCYLIECTBICHHS, TBEPAYIO AUCIIEPCHIO CYIIAT B TICEBAOOKIKEHHOM
cIoe.

B onHOM BapuaHTe mpoliecca CyxXOro paclbUIeHHs, PacTBOPUTENb BKIIOUYAET JIETy4ui
pPacTBOPUTEINb, HATIPUMED, PACTBOPHUTENb, IMEIOLINHA TEMIIEPATYPy KHUIIEHUS MEHbIIE MTPUMEPHO
100°C. B HEKOTOpPBIX BapHaHTaX OCYIIECTBJICHHUS, PACTBOPHUTENb MPEACTABIIET COOOH CMech

PacCTBOPUTENICH, HAMPUMEP, CMECh JIETYYUX PACTBOPUTEIIEH WJIH CMECH JIETYYEero U HEJIETY4Yero



46

pactBoputeneii. Korna npuMeHsieTcss cMech pacTBOpUTENIEH, 3Ta CMEChb MOXKET BKJIHOYATh OAMH
Wi OoJibIle HEJEeTYYNX pacTBOPHUTENEH, HampuMmep, KOIZa HEJNeTYy4Yuld pacTBOPHTENb
MIPUCYTCTBYET B CMECHU B KOJIMUECTBE MeHee npumepHo 15%, Hanpumep, MeHee npumepHo 12%,
MeHee npumepHo 10%, meHee npumepHo 8%, MeHee npumepHo 5%, MeHee npuMepHo 3% unu
MeHee npuMepHo 2%.

B HekoTOpBbIX BapwaHTaxX OCYIIECTBJICHUs, coequHenusi, umeromue Gopmyny (I), umeror
pPacTBOPUMOCTD IO MEHbLIeH Mepe okoso 10 mr/mi, (Hampumep, MO MEHbIIeH Mepe okoJio 15
mr/mot, 20 mr/mi, 25 mr/min, 30 mr/mn, 35 mr/mon, 40 mr/mor, 45 mr/mot, SO MT/MIT WH BBINIE) B
pacTBopuTeNe, HCHOJB3YIOMEMcs Mg MpoLeaypbl CYXOro pacmbuieHus. B HekoTopbIx
BAapPMAHTAaX OCYILIECTBICHMs, COCOUHEHUs, nMeromne ¢opmyny (I), UMEIOT pacTBOPHMOCTH MO
MeHbIIel Mepe okoyio 20 MI/MJ1 B pacTBOpHUTENE, WUCIONB3YIOMIEMCS JJIsi MPOLIEAYPhl CYXOTO
pacrnblIeHMUSI.

IIpumeprl pacTBOpUTENEl, KOTOpPbIE MOTYT MNPUMEHSATHCS ST TIPOLEAYPHI CYXOTO
pacIbUIEHHs], BKJIIOYAIOT alleTOH, LUKJIOrekcaH, auxiuopmerad (JAXM), N,N-aumerunaneramMmun
(JIMA), N,N-gumerunpopmamun (JAMDPA), 1,3-numerun-2-umunazonuauaon  (DMI),
numetmicynbdokcun (JAMCO), auokcan, sTuianeTar, IUITHIOBBIN 3Qup, JTeITHYI YKCYCHYIO
kucinoty (HAc), mermmtunkeron (MOK), N-merun-2-nmpponuannon (NMP), merun-tper-
Oyrunossiii 3¢pup (MTBED), Terparunpodypan (TT'®), nenraH, aleTOHUTPIII, METAHOJ, 3TAHOJ,
M30MPOMUJIOBbIN CHUPT, H3OMpOMNUJaleTaT, Toiayon U Boay. llpumepsl copactBoputeneit
BKJIIOYArOT aneToH/TI'®, areToH/MeTaHOJ, aleTOH/3TaHOJ, aleToH/3TuianeTar, aneTon/JIXM,
ateton/JIMCO,  aneron/JIM®A,  aneron/Boma, astunauerat/AIXM,  stunauerat/TI D,
srunanerar/mMeranon, stunauerar/atanon, MOK/sona, TT ®/soga, TI' ®@/meranon, TT @/sranon,
nrokcan/Bona, JAXM/meranon, JIXM/stanon u AXM/TI'®. B cucremax n3 aByX pacTBOpPUTENEH
PacTBOPUTENN MOTYT MPUCYTCTBOBATH B KoJimdecTBe OT mpumepHo 0.1% no npumepno 99.9%. B
HEKOTOpBIX BapuaHTax ocyuiecTBieHus, XM wucnosib3yercs B KadecTBE COpPacTBOPUTENsS C
METAHOJIOM B COOTHOWEHUH OT npuMepHo 90:10 no npumepno 60:40, nanpumep, oxono 80:20.
B HexkoTOprIXx BapuaHTax OCYLIECTBJEHMs, CHCT€Ma pacTBOpUTENEeH COAEPXKUT TpHU
pactBoputens. Hanpumep, aieToH 1 BoJja MOKHO CMELIUBATH C TPETBUM PACTBOPHUTEIIEM, TAKIM
kak JMA, IM®PA, DMI, JMCO wunu HAc. B HexkoTOprIx BapuaHTax OCYLIECTBJIEHUS,
pacTBOpUTENH, MHCIOJNB3YIOLIMECS] B MPOLEAYPE CYXOro paclbUIeHUs, pacTBOPSIOT W
COeIMHEeHue, U MOJUMeEp.

B HeKOTOpBhIX BapHaHTax OCYLIECTBIIEHHS, IUCIEPCHH, IMOJYYEHHbIE METOIOM CYXOTO
pacobuiernst (SDD), conmepskat ot npumepHo 10% no mpumepHo 75 Bec.% COEAWHEHHsS TIO
HacTOsIIEeMy H300peTeHnto, Hanmpumep oT nmpumepHo 10% no mpumepHo 65%, OT MpPUMEPHO

10% no npumepHo 55%, ot npumepHo 10% no nmpumepHo 45%, ot npumepso 10% no npumepHO
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35%, ot npumepno 10% no mpumepHo 25%, ot mpumepHo 10% po nmpumepno 15%, ot
npumepHo 25% no npumepHo 75%, ot npumepHo 25% no npumepHo 65%, ot npumMepHo 25% no
npumepHo 55%, ot mpumepHo 25% a0 npumepHo 45%, ot nmpumepHo 25% no npumepHo 35%,
oT npumepHo 35% no npumepHo 75%, oT npumepHo 35% no npumepHo 65%, oT npumMepHo 35%
no npumepHo 55%, ot npumepHo 35% npo npumepHo 45%, oT npumepHO 45% 10 MpUMEpPHO
75%, ot npumepHo 45% no mpumepHo 65%, or mpumepHo 45% po nmpumepHo 55%, ot
npuMmepHo 55% g0 nmpumepHo 75%, wnu oT mpumepHo 65% no npumepHo 75% mo Becy. B
HEKOTOPBIX BapUaHTaxX OCYLIECTBJIEHMUs, MIpernapart, MoJydeHHbIH METOJOM CYXOro paclblIeHMUs],
COIEpPXKHUT OKOJNO 25 Bec.% COoeaMHEHUs MO HacToseMy H300peTeHHr0. B HEKOTOPBIX
BapHAHTax OCYLIECTBJIEHUS, MpenapaT, MOJy4eHHbIH METOJOM CyXOIrO PacIblUIEHUs, CONEP>KUT
okojo 30 Bec.% coemuHEHHWs IO HACTOSALIEMY H300peTeHH0. B HEKOTOpBIX BapHaHTax
OCYILECTBJICHHUs], TIPEnapar, MOJYyYEHHBI METOJOM CYyXOrO pPacHbUIEHUs, COAEPKUT Okojo 50
BeC.% COEMUHEHMs 10 HACTOsIeMy M300peTeHnro. B HEeKOTOpBhIX BapuaHTaX OCYLIECTBIIECHHS,
Aucrepcusi, MoJiydeHHass METOJOM CYXOro pacIbUIEHHUs, COJIEPKUT MO MEHbIleld Mepe OKOJIOo
20Bec.% COeNMHEHUS MO HACTOSIIIEMY U300PETEHUIO.

B HexoTOphIX BapuaHTax OCYLIECTBJIEHHUS, JUCIEPCUH, IMOJyYEHHbIE METOJOM CyXOro
pactbuieHust (SDD), BkirOueHBl B KOHEYHYIO AO3MPOBaHHYIO (opmy. Ilpumepbl KOHEUHBIX
JNO3UPOBAHHBIX (JOPM BKITIOYAIOT (HO HE OTPAHUYUBAIOTCS TOJBKO MMH) KarCyJsbl, TaOJeTKH U
caiue.

IIpu ucnonp30BaHUU B HACTOSIIIEM TEKCTE, TEPMUHBI “JEUNUTH WU «JIEYEHHE» O3HAYAIOT
MOJXOA JUIS TOJTyYeHHsI ONArOTBOPHBIX WJIM JKEJIAEMBIX PE3YJIbTATOB, BKJIIOYAs KIMHUYECKHE
pe3yibTaThl. B OTHOIIEHMH ONMHMCAHHBIX B HACTOSIIEM H300pETEHHH KOMITO3UIMHA U CIOCOOOB,
OJIaroTBOPHBIE HITH JKEJTATENbHbIC KIMHUYECKHE PE3YJIbTaThl BKIFOUAIOT (HO HE OTPAHHYHBAIOTCS
TOJIbKO MMH) OJUH WM OOJbIIE W3 MEePEUNCIICHHBIX Aajee: ociablieHne OJHOTO WM OOJblne
CUMIITOMOB, SIBJISIFOLIMXCSl PEe3yJbTaTOM NATOJOTHYECKOIO COCTOSIHUS, CHIKEHHE CTeleHU
TSDKECTU TaTOJIOTHYECKOTO COCTOSIHUS, CTAOMIIM3aLNs TaTOJIOTHYECKOTO COCTOSIHUS (Hampumep,
NPEAOTBPALlEHNe WM 3aMeIJIeHHe YXYALIEHHs COCTOsiHUA), oOnerdeHue OOJEe3HEHHOro
COCTOSIHMSI, JOCTH)KEHHE peMuccuu 3aboieBaHusi (YaCTUYHOW WIIM TOJHOW), YMEHbIIEHHUE
TO3UPOBKU OJHOTO HJIM OOJNBLIE IPYTUX JIEKAPCTBEHHBIX CPENCTB, HEOOXOMUMBIX UIS JICUSHHS
NATOJIOTMYECKOTO  COCTOSIHUS, ycuieHue »s¢pdexra aApyroro JeKapCTBEHHOTO CPENCTBA,
HCIIOJIb3YIOLIErocsl ISl JIeYeHUsl MaTOJOTMYEeCKOro COCTOSIHUSI, MOBBILIEHHE KauecTBa >KU3HU
NAalMeHTa C MAaTOJOTUYECKMM COCTOSIHUEM W/WIM YBEJIH4YeHHe Cpoka BbDKUBaHMS. (Crocod
neueHust 3a00JIeBaHUS WM  TATOJOTMYECKOTO  COCTOSIHMS — OXBATBhIBAET  YMEHbBIIEHHUE
NAaTOJIOTMYECKHUX IOCIEACTBUN 3a00JIeBaHUSI MM MATOJOTHYECKOro cocTosiHus. OIUCaHHbBIE B

HACTOSIIIEM H300pEeTEHUH CIOCOOBI OXBATBHIBAIOT JIFOOBIE OAWH WK OOJbINE M3 3TUX aCIEKTOB
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JICUESHMIS.

Ilpy wucrnonp30BaHUM B HACTOSIIEM TEKCTE€, TEPMHUH “TIpeNOTBpaIlaTh WU
“nmpenoTBpalneHne” MaTOJIOTHYECKOrO COCTOSIHUS, 3a00JIeBaHUSl WM HAPYIICHHUs O3HAYaeT, B
OJIHOM BapUaHTE OCYIIECTBIECHHS, OTCPOUMBAHIE MIIN N30eKaHNe BO3SHUKHOBEHUS 3a00JI€BaHMS
WIM HapyuieHus (T.e. 3aMeMJIeHHe WM TPEAOTBPALIeHUE BO3HHUKHOBEHUs 3a00JIEBAHUS HIIH
HApYLICHHUs y MaLUeHTa, TIOABEPKEHHOTO Pa3BUTHIO NAHHOTO 3a00JIeBaHUsl WM COCTOSIHUS). B
HEKOTOPBIX BapHUaHTaxX OCYLIECTBJIEHUs, TEPMHUH “NpeNoTBpaliaT’ WM “TpefoTBpalleHue”
O3Ha4YaeT OTCPOYMBAHUE WJIHM 3aMEIJICHHE PA3BUTHUS IMATOJOTHYECKOTO COCTOSIHUS, 3a00JI€BAHUS
WIA HApYLICHHUS.

Tepmur  “cyOBexT” WIH  “HDauMeHT’  O3HadaeT  HAlMEeHTa,  SIBJSHOLIEroCs
MJIEKOITUTAOLITNM, HYKIAIOIIErOCs B TAKOM JICUEHHH, HAIPUMep, YeJIOBEKa.

ITpumepr! 3a00eBaHUi, KOTOPbIE MOTYT SIBJISITBCS TEPANEBTHUYECKUMHU MHUIIEHSMH IS
TAKUX COENWHEHHH, BKIIOYAT (HO HE OrPaHWYUBAIOTCS TOJIBKO HMMH) LEHTPAJbHbIE
HelponereHepaTuBHbIe 3a00JI€BaHus, Takue Kak 00Je3Hb Anbureiimepa, OonesHp [lapkuHCOHa,
0one3Hp XaHTUHITOHA MW JApPYrUe LEHTpPaJlbHbIe HEWpOoJereHepaTHBHbIE 3a00JeBaHU |
nepudeprudeckne HeHponereHepaTuBHbIe 3a00JI€BaHUs, MPU KOTOPBIX JOKA3aHO HAKOIUIEHHUE
HEHPOTOKCHYECKUX OEITKOB.

B onHom acmekre, coenmHeHUs W (papMauneBTHUECKHE KOMITO3ULUH IO HACTOSLIEMY
n300peTeHNI0 crennGUIHO BO3ACHCTBYIOT HA HAKOIUIEHHE HEHPOTOKCHYECKHX OENIKOB WIIM WX
arperatoB. Tak, naHHBIE COENWHEHHS U (apMALEBTHUECKHE KOMIIO3UIIMM MOTYT JICYHTH
JereHepaTHBHbIE HEHWPOJIOTHYEeCKHe 3a00JIeBaHUs, CBS3aHHbIE C HAPYIIEHUEM pPeryJIILIH
romeocrasa OeqkoB (IPOTEOCTa3a) WM BBI3BAHHBIE UM, HapUMep, HEHAIUICKAIIEro KIMpeHca
OENKOBBIX arperatoB W/HWJIU TMOBPEKACHHBIX OPraHelul, HEIOCTATOYHYIO AaKTHBALMIO MOMAEIH
BbDKHMBAHUSI OKCIPECCHMHM T'€HOB, W/MIM HENOCTaTKa 3HEPTeTUKOB KIETKH. B  HEKOTOpBIX
BAPMAHTAX OCYLIECTBICHMs, CIIOCOOBI TIO HACTOSIIEMY HM300pETEHHIO HAlleJeHbl Ha
HelposereHepaTuBHble  3a00JIEBaHUs, CBSI3aHHbIE C  HAKOIUICHHEM  HEHMPOTOKCHUYECKHX
HETPaBUIJIBHO CBEPHYTBIX U arperupOBaHHBIX OENKOB. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS,
CrOCcOOBI JIEUEHUS 10 HACTOSIIIEMy HU300peTeHHI0 HaleleHbl Ha Oone3Hb [lapkuHcoHa, OOE3HDb
Anbiretimepa, Oone3Hb Tenel] JleBH, MHOKECTBEHHYIO CHUCTEMHYIO aTpoduro uiau OoJie3Hb
XantuarroHa. CoenuHEHHs, KOMIIO3MLMHM U CIOCOOBI MO HACTOSILEMY H300pETeHHIO
NPUMEHSIOTCSI TAK)Ke TSI CMSITYEHHs] BPEIHOTO NEMCTBUS HApYIIEHHOTO roMeocTrasa OeKoB,
BKJIFOYAsl HApPYIIEHHs pa3jnyHbIX (OpPM MakpoayToparuu M IPYyruxX MEXaHHW3MOB KIHPEHCa
OenkoB. XOTs HacCTOsIIee H300peTeHHE HE OrPaHMYMBAETCS KaKHM-JHOO OIpPEAeTICHHBIM
MEXaHH3MOM JEHCTBHSL, CUUTAETCS, YTO HAPYLIECHHE PEryJIsiluu ayToparuu BbI3bIBaeTCs ajbda-

CUHYKJICMUHOM U 6eTa-aMI/IJ'IOI/II[OM, a TaKKe OpyrumMu 66J’IKaMI/I, KOTOPBIC HAKAIlJIMBAKOTCA U
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00pa3yroT arperatsl Py HEHPOAECTEHEPATUBHBIX 3a00JIEBAHMSIX.

B cmocobax neueHHs MO HACTOSIIIEMY HM300pETEHHIO, TepMUH “3(PeKTHBHOE
KOJINYECTBO O3HA4YaeT KOJWYECTBO WM J03Yy, AOCTATOYHYIO MJIsi JOCTHXKEHHS IIeJIEBOTO
TeparneBTHUeCKOro 3ddekra y CyObeKTOB, HYKIAIOIIUXCS B TAKOM JiedeHUU. DPPeKTUBHBIE
KOJINYECTBA HMJTU JO3HPOBKHU OTMHCAHHBIX B HACTOSILEM TEKCTE COCTUHEHUN MOXKHO ONPEACITUTh
CTaHIAPTHBIMH METOJAMH, TAKUMH KaK MOJEJNHMPOBAHHE, MOBBIIICHUE O3Bl MM KIMHUYECKHE
UCCIIEIOBAHMS, C Y4€TOM pPYTHHHBIX (DaKTOpPOB, HAmpuMep, crocoda WM TYyTH BBEACHUS
JIEKapCTBEHHOTO CPEACTBA, (PaPMAKOKMHETHKH CPEINCTBA, CTEMEHH TSDKECTH M IMPOTEKAHHS
uHQpEKIH, 00IIero COCTOSHUS 30POBbS MAIIMEHTA, €r0 COCTOSIHUS, BECA U MHEHHsI JISUaIlero
Bpaya. [Ipumepnl A03UPOBOK J€KaT B AMANA30HE MPUMEPHO OT 1 MKTr 10 2 Mr AeHCTBYIOLIErO
BEIECTBA HA KWJIOTPaMM Beca Teja NauueHTa, Hampumep, npumepHo ot 0.05 mo 100
MT/KT/CYyTKH, WU npuMepHo oT | 1o 35 mr/kr/cyrku, ninm npumepHo ot 0.1 no 10 Mr/kr/cyTku.
CyMMapHYIO JO3UPOBKY MOKHO 1aBaTh B BU/I€ OJHOKPATHON HITM HECKOJIBKHUX Pa3esIeHHBIX 103
(marmpumep, 2, 3 unm 4 pasa B CyTKH).

ITocne Toro, Kak MPOM3OLLIO YIYYIIEHHE B COCTOSHUH 3I0POBBS ALMEHTa MpH OOJIE3HH,
IO3MPOBKY  MOJKHO  H3MEHUTb Ha  COOTBETCTBYIOUIYIO  NPOQUIAKTHYECKOMY  WJIH
NOJIePKUBAKOLIEMY JieueHHI0. Hampumep, HO3MPOBKY HWJIM YacTOTY BBEICHMS, WM 00a 3THX
napamMerpa, MOXXHO YMEHBIIUTb B COOTBETCTBHHM C CHMITOMAaMH IO YPOBHS, NPH KOTOPOM
NOJICP’KUBAETCST LIENIEBON TepaneBTUYeCKuil nuin npodunakruyuecknii 3¢pdexr. Pasymeercs,
€CJIH CUMIITOMBI OBUTH OCJa0JIEHBI 10 HY)KHOTO YPOBHS, JICYEHHE MOXKHO Mpekpatuth. OnHako,
MAlMEeHTaM MOKET MOTPeOOBATbCS MOJTOCPOYHAsT WHTEPMUTTHPYIOINAs Tepamnus Npu JIoOOM
MIOBTOPHOM TOSIBJIEHUH CUMIITOMOB.

KoMOnHanmm 1ekapCTBEHHBIX CPEICTB

OmnncaHHbIC B HACTOSIIIEM TEKCTE COCOMHEHUS] MOJKHO MPUMEHSTH B (DapMalleBTHIECKUX
KOMIO3ULIUSAX WIH crnocodax B KOMOMHAIMM C OJHUM MM OOJbIIE€ JOMOJHUTEIbHBIMU
IEWCTBYIOIUMH BEINECTBAMU TPU JICYEHMH HEHpOATreHepaTHUBHBIX 3aboneBanmil. Hampumep,
JOTIOJIHUTEIIbHBIMU IEHCTBYIOIIMMHU BELIECTBAMH SIBJSIFOTCS TaKHUE, KOTOPbIE M3BECTHBI HJIH
OyayT OTKPBITHI Kak 3(p(eKTUBHBIC B JICUEHUH HEHpPOIEreHepaTHBHBIX 3a00JIEBAHUMN, BKITIOUAs
TaKye, KOTOPbIE aKTHBHBI IPOTUB IPYroil MUIIEHH, CBSI3aHHOU ¢ 3a00JieBaHNEM, Takhe Kak (HO
HE OTPaHMYHUBASICh TOJBKO HMH): a) COENUHEHUs], KOTOpble OOPSTCS C HEMPABUIBHOHN YKJIAAKON
0enKoB (Takue Kak JIEKapCTBEHHBIE CPEICTBA, KOTOPhIE YMEHBINAIOT BBIPAOOTKY TaKHX OEJKOB,
YCUJIMBAIOT UX KJIMPEHC WM U3MEHSIOT UX arperauyio W/HIU pa3MHOXKEHHE), b) coenrmHeHus,
KOTOpBIE H3JICUYMBAIOT CHMITOMBl TaKWX HApYLIEHUH (Hampumep, AOMAMHH-3aMeINarorast
Tepanusi, WHTUOUTOPBI  XOJMHACTEPa3bl M TNPEKOTHUTHBHbIE  TJIFOTAMATEPrHYECKHe

JICKapCTBEHHBIE CPEACTBA), W C) JIEKApPCTBEHHBIC CPEACTBA, KOTOpble paboTarOT Kak
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HEHPOMPOTEKTOPHI IO TOTOJNHSOUINM MEXaHH3MaM (HarmpuMmep, Takue, KOTOpble BO3ACHCTBYIOT
Ha ayTo(aruio, sIBJISFOTCS AHTHOKCHAAHTAMH M padOTarOT MO APYIHMM MEXaHU3MaM, TaKue Kak
AHTArOHUCTHI afieHo3uHA A2A).

Hanpumep, IOMONHUTENBPHBIMH NEHCTBYIOLIUMH BEIIECTBAMHU SIBJSIFOTCS BEILECTBA,
U3BECTHBIE Kak S((eKTUBHbICE B JIEYCHWH HEHpOIereHepaTHBHBIX 3a00J€BaHUN, BKIIIOYAS
BEIIIECTBA, AKTHUBHBIE MPOTHUB JIPYyroil MUIIEHH, CBS3aHHON C 3aboieBaHuEM, Takue Kak (HO He
OTPaHUYMBASCh TOJBKO HMH). a) COEAWHEHHs, KOTOpble BO3ACHCTBYIOT Ha pPa3JINYHbIE
MEXaHM3Mbl HETPaBWJIbHOW YKJIanku Oeika (Takue Kak arperauuss W/Hid pa3MHOXKEHue), b)
COEIMHEHHSI, KOTOPBIE JIeYaT CUMIITOMBI TAKUX HApPYLIEHUH (HanmpuMmep, JOMaMHH-3aMeIlaroIast
Tepanus), U C) JEeKapCTBEHHbIE BEINECTBA, KOTOpble pabOTalOT KaK HEHPONPOTEKTOPBI IO
KOMIUIEMEHTAPHBIM ~ MEXaHM3MaM (HampuMmep, BeLIeCTBa, KOTOPbIE BO3IEHCTBYIOT Ha
ayTo(aruro, aHTHOKCUIAHTHI U aIeHO3MH A2A aHTarOHUCTBI).

Hanpumep, onucanHble B HACTOSIIIEM H300PETEHUH KOMIIO3ULUH, MPETapaThl, a TaKxkKe
CHOCOOBI JIEYeHUS] MOTYT JIOTOJHHUTENIBHO BKJIOYATh JIPYrHe JIEKAPCTBEHHBIE CPENCTBA HIIU
(apMarieBTHUECKHE TpenapaThbl, HAPUMEpP, Ipyrue NeHCTBYIOIIHNE BEINEeCTBA, KOTOPbIE MOTYT
NPUMEHSITBCS TS JIEYeHUsT WId OOJIEr4eHus JereHePaTUBHOTO HEBPOJOTHUECKOTO 3a00I€BaHMs,
CBSI3AHHOTO WJIM BBI3BAHHOIO arperanmedl Oeyka, HalpuMep, arperanmell CHHYKJEHHa, OeTa-
amuiouza, tay, XantuarruHa win TDP43 Genka, nanpumep, Oonesnn [lapkuHcona, Oone3Hu
Anbureiimepa, 6onesna tenen JIeBH 1 MHOXKECTBEHHOW CHCTEMHON aTpo(uy, WM CBSI3AHHBIX C
HUMH CHMITTOMOB HJIM TIATOJIOTMYECKUX COCTOSIHUH. B 3TOH CBSI3M, KOMITO3UIIMH U TPETapaThl
ONMCAHHBIX B HACTOSIIEM TEKCTE COENWHEHHH MOTYT MPHUMEHSTBCS B CIIOCO0ax JIEUEeHUs
Oonesnn Aunbureiimepa, Oonesnu IlapkuHCOHA, JTOOHOBHUCOYHOHW JEMEHIMH, JIEMEHIUU C
tenpiiamMu JleBn, AemMeHnuu BcleAcTBUe OosiesHu [TapkWHCOHA, MHOKECTBEHHON CHCTEMHOM
arpodun, Oosne3Hn XaHTHHITOHA, OOKOBOTO aMHUOTPO(YUUYECKOTrO CKIIEpO3a, paka, BOCIMAJICHUS,
6onesnn Kpona, 3aboneBaHust cepila, CTApEeHUs WIM TPABMATHUYECKOTO TMOBPEKACHUS MO3Ta
(TIIM). OmnmcaHHble B HACTOSIIEM H300peTeHNH (hapMaleBTHUECKHE KOMIIO3ULIUH MOTYT
JOTIOJIHUTENIBHO COAEPKaTh OJHO WJIM OOJNbLIE W3 TaKUX NEHCTBYIOIIUX BEIIECTB, M CHOCOOBI
JIEYSHHsT MOTYT JIOTIOJHHUTENBHO BKIIIOYATh BBEACHUE 3((PEKTUBHOTO KOJIUYECTBA OAHOTO HIIH
OoJpIIe U3 TAKUX IEHCTBYIOIIHMX BEIIECTB. B HEKOTOPBIX BapHaHTAaX OCYIIECTBJICHUS, OJHO HIIH
OoJbIIe JOTIOJHUTENBHBIX ACHCTBYIOIINX BEILIECTB MPENCTABISIET COOOH COeTUHEHNE, KOTOPOe
NPUMEHSIETC Uil JICYEHHsT CUMIITOMOB WJIM Pa3BUTHs HEHPOAEreHEepPaTHBHOTO 3a00JIeBaHMS
(Hanpumep, Oosesnu Amnbireiimepa, Oonesuu Ilapkuncona, OonesHu XaHTUHTTOHA). B
HEKOTOPBIX BapUAHTaX OCYIIECTBJICHHUS, IOTOJHUTENbHbIC NEHCTBYIOIIHME BELIECTBA MOTYT
NPEACTaBISATh COOOM LUTOKMHBI, MMMYHOPETYJIHPYIOLUINE AareHTbl, MPOTHBOBOCIAJIUTEIbHbIE

CpeACTBA, KOMIUJIEMCHT-AKTUBUPYIOIIHUE CPEACTBA, TAKUE KaK MEMTUABI NI 66J’IKI/I, CoAcpKamue
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KOJUJIAr€HOMONOOHBIE TOMEHBI MM (PUOPHUHOT€HONOAOOHbBIE TOMEHBI (Hampumep, (UKOIHH),
CBSI3BIBAIOIIMECS] C YIJIEBOJAMH IOMEHBI M T.IL, & TaKKe€ HMX KOMOHWHaUuH. B HEKOTOpBIX
BAPUAHTAX OCYLIECTBJICHHS, AOTMOJHUTEIBHOE NEHCTBYIOIEE BEIIECTBO MPEACTABISIET COOOM
NPOTHBOBOCIAJIMTEIBHOE CPEACTBO. JlOMOJHHUTENbHbIE ACHCTBYIOIINE BEINECTBA BKIIIOYAIOT
COCIOMHEHHUS, KOTOpPbIE MOTYT TNMPHUMEHATHCS B TAKUX KOMITO3UIMSIX M Crocobax, BKIFOYAs
JIEKapCTBEHHbIE CPEACTBA TOMIAMMHOBON Tepanuy, WHIHOUTOPHI KarexuH-O-MeTunTpaHcdepasbl
(COMT), nHrubuTOopsl MOHOAMHHOKCH/IA3bI, KOPPEKTOPbI HAPYIIEHUH KOTHUTHBHBIX (DYHKIHMN
(Takne Kak MHTHOWUTOPBI AlleTUIIXOJUHICTEPA3bl UM MEMAHTHH), aHTAarOHUCTHI aJeHO3UH 2A
peuenTopa, MHIHOMTOpPBI OeTa-CeKpera3bl HJIM HHTHOUTOPBI TaMMa-CeKpeTasbl. B dacTHBIX
BapPHAHTAX OCYLIECTBIIEHHS], [0 MEHbIIEH Mepe OHO COEAMHEHUE 110 HACTOSIIEMY U300pETEHHIO
MOKHO KOMOMHHUPOBATh B (hapMarleBTHUECKOH KOMIIO3ULIUU WM B CHOCOOE JIeYeHUsI C OJHUM
Wi OOJbIle JIEKAPCTBEHHBIMH CPEICTBAMM, BBHIOPAHHBIMU U3 T'PYIIIbI, COCTOSIIEH W3 TAaKpHHA
(Cognex), nonenesmna (Aricept), puBacturmuHa (Exelon), ramantamuna (Reminyl),
¢uzocrurmuna, HeocturmuHa, ukonesmna (CP-118954, 5,7-murunpo-3-[2-[1-(dbennnmerin)-4-
nunepuauHuwI |3t |-OH-muppono-[4,5-f-  ]-1,2-6ensuzokcazon-6-on manear), ER-127528 (4-
[(5,6-mumeTokcu-2-¢rop-l-unnanon)-2-mwi|mMerun-1-(3-gropOeH3mn)IunepuanH  TUAPOXIOPUN),
3ananesuna  (TAK-147, 3-[1-(dpennnmernn)nmunepunus-4-unl-1-(2,3,4,5-rerparuapo-1H-1-
OenszazenuH-  8-wn)-l-npoman  ¢ymapar),  merpudonara  (T-588;  (-)-R-anpda-[[2-
(mumernnamuHO))3TOKCH |MeTHi1|  Oen3o[b]trnoden-5-meranon ruapoxnopun), FK-960 (N-(4-
aneTwi-1-nunepasuHun )-n-pTopOeH3aMUA-THIPAT), TCH-346 (N-metmn-N-2-
nponuHUIAnOeHs3[ b, flokcennn-10-meraHamMuH), SDZ-220-581 ((S)-anbdpa-amuHO-5-
(pochonomermn)-[1,1'-6udennn]-3-nponronosast kuciora), mMemantnHa (Namenda/Exiba) u
1,3,3,5,5-nenaramermuknorekcad-l-amuaa  (Neramexane),  TapeHduypbmna  (Flurizan),
tpamuripocara (Alzhemed), knmmoxunona, PBT-2 (mpousBonHoe 8-runpokcuxuHonuHa), 1-(2-(2-
HaTun)sTIN)-4-(3-Tpudropmerundenun)-l,  2,3,6-terparuaponupuanHa,  Tynep3uHa A,
NOCATUPEJINHA, JIEBMPOJUAA WIH €ro IPOU3BOAHBIX, HCIPOHHUKIWHA, (3-aMuHOTpPONWN)(H-
oyrum)pochunosoii  kucmorel  (SGS-742), N-merwn-5-(3-(5-U30NPONOKCUTHPUANHIIT))-4-
neHTeH-2-aMuAa  (MCIpOHUKINHA), |-nexkaHamuHusi, N-(2-ruapokcu-3-cynbdonponin)-N-
MeTHJI-N-OKTHJIa, BHYTPEHHsII CoNb (zt-1), canuOuIaToB, AacHMpUHA, AaMOKCHUITUPHHA,
OeHopuiara, XOJMHMArHufd canuuuiara, auduayHusana, QaiciaMuHa, METHIICAININIIATA,
CalMIMIaTa MarHus, CaJIMLWJ CaJuLWIaTa, AWKIO(peHaka, auekiodeHaka, aleMeTaluHa,
Opomdenaka, 3TomoNaKka, WHAOMETAllMHA, HAaOyMETOHA, CYJIMHIAaKa, TOJIMETHHA, noynpodena,
kapnpodeHa, ¢endydena, ¢enonpodeHa, ¢uypounpodena, keronpodeHa, KeTOpOJaKa,
JoKconpodeHa, HaNpoOKCeHa, THANPO(PEHOBOH KHUCIOTHI, cynpodeHa, Me(eHaAaMOBOH KHCIOTBI,

MekJiopeHaMOBOH KHUCIOTHI, (peHnnOyTa3oHa, aszampora3oHa, MeTaMu3oja, okcudenOyTasoHa,
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Cynb(pHMHIIpa30Ha, MHUPOKCHKAMa, JIOPHOKCHKAaMa, MEJIOKCHKAMa, TEHOKCHKaMa, LeJeKOKCHoa,
STOPUKOKCHOA, JTyMHpakokcuOa, mapekokcuba, podekokcuda, BajabIeKOkcHOa, HUMECYJIUIA,
APUJIATIKAHOBBIX KHCJIOT, 2-apWJIIPONMUOHOBBIX KHCIOT (mpodeHoB), N-apuiaHTPaHUIOBBIX
KUCIOT ((peHaMOBBIX KHCIIOT), MPOU3BOAHBIX MUPA3OININHA, OKCHKaMOB, HHruOuTopoB COX-2,
Cynb()OHAHMINAOB, HE3aMEHHMbIX JKHUPHBIX KHCJIOT U MuHO3aka  (2-(4-(4-merun-6-
beHmMUprUAa3UH-3-1I)TUNepa3uH-1-m)IUPUMUANH ~ JAUTHAPOXJIOPUA  THIAPAT). Takas
KOMOMHAIMST MOKET MOBBIIATh 3(P(PeKTUBHOCTH, OONeryaTh CUMOTOMBI APYrHX 3a00JI€BaHUI,
YMEHbIIATh OAWH HJIM OoJibiie MOOOYHBIX 3((EKTOB, MM CHIKATh TPeOyeMyr0 IO3HPOBKY
ONMCAHHBIX B HACTOSIEM TEKCT€ COENUHEHWH WIM KOMIO3WIMH. JlOmOJHUTENbHBIE
IEHWCTBYIOIIME BEINEeCTBA MOXHO BBOAWTH B COCTaBe (papMalleBTHUECKOH KOMIIO3HLIUH,
OTIENIbHOW OT ONMHMCAHHOTO B HACTOSIIEM M300PETEHUU COCAMHEHUS, UM UX MOYKHO BKIIIOYATH
BMECT€ C ONHCAaHHBIM B HACTOSIIEM H300PETEHHH COEOUHEHHEM B COCTaB OJHOM
(bapMareBTHUECKOW KOMITO3UIHMU. JIONOJHUTENbHbIE NEHCTBYIOIINE BEIIECTBA MOYKHO BBOIHUTH
OJITHOBPEMEHHO, Mepe ] UITH MOCIIe BBEISHHs COeqUHEHUs, nMerotnero ¢popmyay (1).

Criocobsb1 neueHust

B Hacrosimem m300peTeHHH OMUCaHBI CIIOCOOBI JICYEHUST TAaTOJIOTUYECKOTO COCTOSIHMS,
CBSI3AHHOTO ¢ HelpoaereHepalyel Win arperanueii/HakorieHneM OeJTKOB, KOTOPbIe BKIIFOYAIOT
BBEICHUE CYOBEKTY, HYXAAIOLIEMyCsl B TaKOM JiedeHUH, 3((EKTUBHOTO KOJUYECTBA,
OTMCAHHOTO B HACTOSIIIEM M300pETEeHHH COEAMHEHHs WIIM KOMITO3ULHMH. JItoOble U3 OMMCaHHBIX
B HACTOSIIEM M300pPETeHUH COEOMHEHUH WM (PapMaleBTHUECKUX KOMIO3HLUNA MOKHO
NPUMEHSTh B JICYEHUU IMATOJOTHMYECKOrO COCTOSIHHS, CBS3aHHOTO C HeWpoAereHeparueid HiIu
arperaiueil/HakoruieHueM OenkoB. B HEKOTOpBIX BapuaHTaX OCYINECTBJICHHUS, O€JoK
npencrasisier cobol anbda-cuHykieuH, a-Oera, Tay, XaHTUHITUH win TDP43. B HekoTOpbIX
BApPHAHTAX OCYIIECTBJICHUS, YKa3aHHOE COCTOSIHUE MpeAcTaBisieT coboit 6one3Hp Ambrreiimepa,
6one3np IlapkuHcOHA, TOOHOBHUCOYHYIO NEMEHLIMIO, NEMEHLUIO C TeablaMu JIeBH, NeMEHLIUIO
BcaencTeue OosiesHn [lapKWHCOHA, MHOMKECTBEHHYIO CHCTEMHYIO artpoduio, OOJie3Hb
XaHTHHITOHA, OOKOBOW aMHOTPO(GUYECKUH CKJIEPO3, MPOTrPECCUPYIOIUN  HaIbsIIEPHBIH
nmapanuy, pak, BocrnaneHwe, Oone3Hb Kpowna, 3aloneBanme cepauna, CTapeHHE WM
TpaBMaTu4eckoe nospexaenue mosra (TIIM).

B HacrosimmeM n300peTeHHH OMHMCAHO TAKXKe NMPUMEHEHHE 0 MEHbLIEH Mepe OIHOro
ONHMCAHHOTO B HACTOAIIEM H300PETEHWH COENUHEHMs WJIM KOMIIO3ULUH B IPOHM3BOJICTBE
JEKapCTBEHHOTO CPENCTBA U JICYEHHsT MATOJIOTHUYECKOTO COCTOSIHMS, CBSI3aHHOTO C
HelponereHepauneii wiam arperanuel/HakorieHneM OelkoB. B HEKOTOpBIX BapHaHTax
OCYILIECTBIIEHHs], TAaKOE€ COCTOSIHHE TPEACTaBisieT cOOOH HelpoaereHepaTHBHOE 3a00JieBaHUE

WJIH COCTOsIHIE. B HEKOTOPBIX BapUaHTaX OCYIIECTBICHUSA, YKa3aHHOEC COCTOAHUC MPEACTABIIACT
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coboii 6one3np AsbireliMepa, 60se3Hb [lapkuHCOHA, JJOOHOBUCOYHYIO IEMEHIIUIO, TEMEHITHIO C
TenbuaMu JleBu, neMeHnuro BcienctBue OosesHu [lapKMHCOHA, MHOJKECTBEHHYI) CHUCTEMHYIO
arpoduro, Oone3Hb XaHTHHITOHA, OOKOBOH aMHUOTPOQUYECKHI CKIIEpPO3, MPOrPEeCCHPYIOIINN
HAUBSIICPHBIN Mapajny, pak, BocnajeHune, oone3Hb Kpona, 3aboneBanue cepana, cTapeHue Uiu
TpaBMaTu4eckoe nospexaenue mosra (TIIM).

B Hacrosimem m300peTeHNH TakkKe OMUCAaHbI COCOOBI MPENOTBPAILEHHS arperalui Win
HAKOIUICHHS, WIIM yIy4IIeHHe KJIUpeHca OeKa, YCTOWYMBOTrO K JEHCTBUIO MPOTEas3bl, KOTOPbIE
BKJIFOYAIOT KOHTAKT O€JKa, YCTOMYMBOTO K NEHCTBHIO MPOTeasbl, ¢ 3(p(PeKTUBHBIM KOINYECTBOM
[0 MEHbIIEH Mepe OIHOIO COCOMHEHHUS WIM KOMIIO3HIMHU IO HacTosmeMmy u3obperenuto. B
HEKOTOPBIX BAPHAHTaX OCYLIECTBJICHUs], KOHTAKT MPOUCXOUT iA Vilro Wiu ex vivo. B HeKOTophIX
BApHUAHTaX OCYLIECTBJIEHUSA, KOHTAKT IIPOUCXOIUT 71 ViVO.

B Hacrosimem n300peTeHnH Takke OMHICaHbI CIIOCOObI YMEHBIIEHUST HEHPOBOCTIAJIEHHS
nanueHTa. B HEKOTOpBIX BapHaHTaX OCYINECTBJICHHUS, B HACTOSILIEM H300pPETEHHUH OIHCAaH
croco0 yMEHBIIEHUST HEHPOBOCMAJECHUS Yy TMALMEHTa, BKIOYAIOIUNA BBEOCHHE CYOBEKTY
3¢ PEKTUBHOTO KOJUYECTBA COSAMHEHUS WJIM KOMIO3HMLMHU MO HACTOALIEMY H300peTeHHio. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHUS, OINUCAHBI CHOCOOBI JIe4eHUs 3a0OJEeBaHUS WM
MAaTOJIOTHYECKOTO COCTOSIHMSI, CBSI3aHHOTO C HEMpOBOCMAJieHHEM, BKJIOYANOIINE BBEACHUE
cyObekTy 3((QeKTHBHOrO KOJMYECTBA COCAMHEHHS] WM KOMIIO3UIUH 10 HACTOSIIEMY
n300pereHn0. B HEKOTOPBIX BapuaHTaxX OCYINECTBJIECHMS, ONMHCAHO NMPHMEHEHHE MO MEHbLIEH
Mepe OJHOTO COEAMHEHUS WJIM KOMIIO3HMLMHU MO HACTOSIIEMY H300pPETEHHIO B IPOHM3BOJICTBE
JIEKapCTBEHHOI'O CpeACTBa [UIsl YMEHbIIEeHUs HellpoBocnaneHuss y mauueHta. B nmpyrux
BapHaHTax OCYLIECTBJIEHUs], OIIMCAHO MPUMEHEHHE [0 MeHbLIEH Mepe OJJHOrO COeIUHEHUs WIH
KOMIIO3ULIUK TIO0 HACTOSIIEMY H300pETEeHHI0 B NPOU3BOACTBE JIEKAPCTBEHHOTO CPENCTBA VIS
JeueHHst 3a00JIEBAaHHS WIIM NTATOJIOTUYECKOTO COCTOSIHUS, CBS3aHHOTO ¢ HEHPOBOCTIAJICHUEM.

B omHOM acmexTe, ommcaHbl HAOOPHI, COAEPIKALINE COCOMHEHHE WM KOMIIO3HMLIUIO TI0
HACTOSIEMY HW300pPETeHHI0 W MHCTPYKIMU MO MpuMeHeHHo. Habopbl MOryT conepikarb
UHCTPYKLMU [0 TMPUMEHEHUIO B JIEYEHUM MaTOJOTMYECKOr0 COCTOSHHUS Yy TAallUeHTa,
HY>KJAIOIIErocsi B TAaKOM JieueHHH. B HEKOTOPBIX BapuaHTaxX OCYIIECTBJIEHUS, MAaTOJOTHYECKOe
COCTOSIHME TpPEACTaBsieT co0Ol HelponereHepaTHBHOEe 3a00JieBaHME WM COCTOsiHHE. B
HEKOTOPBIX BapPHAHTaX OCYIIECTBJICHHUS, YKa3aHHOE COCTOSIHUE IMPEACTaBIsieT coOOl Oone3Hb
Anbureiimepa, Oone3np IlapkuHCOHA, JOOHOBHCOYHYIO AEMEHLMIO, NEMEHLHUIO C TeJbLaMH
JleBn, nemeHumio BciencTsue Oone3Hu [TapKkUHCOHA, MHOMKECTBEHHYIO CHCTEMHYIO aTpoQHIo,
00s1e3Hp XaHTHHITOHA, OOKOBOI aMHOTPO(UUIECKHIA CKIIEPO3, POTPECCUPYIOLTUI HAAbAASPHBIN
nmapanuy, pak, BocrnaneHwe, Oone3Hb Kpowna, 3aloneBanme cepauna, CTapeHHE WM

TpaBMartudyeckoe mnospexnaeHne mosra (TIIM). YkaszanHblii HaOOp MOKET AOMOJHHUTEIBHO
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conepKaTh JIIOObIe MaTepHajbl MM MPUCMIOCOONEHHUs, KOTOPbIE MOKHO HCIOJb30BATh IS
BBEICHNUS COEAMHEHUS WM KOMIO3ULWH, TaKHe KaK BHAJbl, IMIMPHUIBl HIM MaKEThl IS
BHYTPHUBEHHOTO BJIUBAHMS. YKa3aHHBIA HA0OP MOXKET TaK)Ke COAEPIKaTh CTEPIIIBHYIO YIIAKOBKY.

XHUMHUYECKUIN CUHTE3

BapuaHTbl OCYIIECTBJIEHHS] HACTOSIIET0 H300pETEHHUs] KacaroTCsl Takke CHocoOoB U
UHTEPMEINATOB, KOTOPbIE MOTYT MPHUMEHSTHCS ISl TOJNYyYEHUs] COSAMHEHUH 1O HACTOSIIEMY
n300peTEeHNI0, a TAKXKe UX COJIEH UITH COJIbBATOB.

HzBecTHO MHOTO 001IIeH IUTEPaTypBl, COAEpIKALIEH OOIENn3BECTHbIE CXEMbl XUMHYECKHIX
CHHTE30B M YCJIOBHS, KOTOPbIE MOTYT MPHMEHSTHCS Il CHHTE3a PACKPBITBIX COCTUHEHUN (CM.,
Hanpumep, Smith and March, March's Advanced Organic Chemistry: Reactions, Mechanisms,
and Structure, Fifth Edition, Wiley-Interscience, 2001.)

OnucaHHble B HACTOAIIEM HM300PETEHUH COCOMHEHHS MOJKHO OYMINATh JIOOBIM H3
U3BECTHBIX B JTAHHOW OOJAaCTH METOAOB, BKIIOYAS XPOMATOTpa(pHedCKhe METONbl, TaKHe Kak
BbICOKO3((pekTnBHAs xUnkocTHass xpomarorpadus (BIXKX), mpenapartuBHas TOHKOCIOHHAs
xpomarorpadusi, KOJIOHOYHas iu-xpoMarorpadust 1 HoHOOOMeHHast Xpomartorpadus. MokHO
NPUMEHSTh JIOObIe TOIXOMALINE HETOABIIKHBIE (Dasbl, BKIIFOUYAs HOPMaJIbHBIE M OOpaleHHbIE
¢da3pl, a Takke HOHOOOMEHHble CMOJbl. B Hambonee TUNMYHOM Cily4yae, OIHCAHHBIE B
HACTOSIIIEM M300PETEHHH COSAMHEHUS] OUMIIAI0T MOCPENCTBOM XpoMaTorpaduu Ha CHIIMKarese
w/wim okcuae amomuuusa. Cwm.,, Hanpumep, kaury Introduction to Modern Liquid
Chromatography, 2nd ed., ed. L. R. Snyder and J. J. Kirkland, John Wiley and Sons, 1979; u
Thin Layer Chromatography, E. Stahl (ed.), Springer-Verlag, New York, 1969.

B xone moboro n3 cnocoboB MOMYUEHUS] COCAMHEHUI MO HACTOSIIEMY H300pETEeHHIO
MOKET OKa3aTbCsl HEOOXOOUMBIM W/HJIM JKEJNaTeNIbHbIM 3allUTUTh YyBCTBHUTENbHbBIE WM
PEaKIMOHHOCTIOCOOHBIE TPYIIBI B KAKOM-TMOO M3 MOJEKYJIL JTO MOXHO OCYIIECTBHTH C
MOMOIIBIO OOIEN3BECTHBIX 3AIMUTHBIX TPYII, KaK OMHCAHO B M3BECTHBIX PadOTaX, TAaKUX Kak
kaura T. W. Greene and P. G. M. Wuts, “Protective Groups in Organic Synthesis,” 4% ed.,
Wiley, New York 2006. 3amuTHble rpynmbel MOTYT OBITh yOAJE€HbI HAa MOAXOISIIEH AT 3TOTO
MOCTIENYIOLIEeH CTaiuN C MPUMEHEHUEM U3BECTHBIX B JAHHOHN 00J1aCTH METOMIOB.

IIprMeppl XUMHUYECKHUX COEAMHEHUH, KOTOpble MOTYT MPHMEHSTHCS B CHOCOOAaxX I0
HACTOSIIEMY H300peTeHHr0, OyAyT ONMUCAaHBl Aajiee C MPHUBJICYCHUEM HWILIFOCTPATHBHBIX CXEM
CHHTE3a B BHJE OOIIEro ONUCAHWs M YaCTHBIX MPUMeEpOoB monydeHus. KpanmupuuupoBaHHBIM
cenuaiucTaM OyneT MOHATHO, YTO IS TOJIYYEHHs PA3JMYHBIX ONUCAHHBIX B HACTOSIIEM
n300peTeHNH COSAMHEHNI HeOOXOAMMO HaaJiekaluM 00pa3oM BBIOpPATh MCXOIHBIE BEIIECTBA,
TaK 4TOOBI XKeJlaeMble 3aMECTUTENN MPOXOANIIH M0 PEAKIUOHHON CXeMe C MPHUBJICYCHUEM HITH

oe3 MPUBJICHCHHUS 3alllUTHBIX I'PYIII, AaBasi B UTOIC LIeJIeBOfI MMPOOYKT. AJ'IbTepHaTI/IBHO, MOIXKET
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OKa3aTbCsl HEOOXOOUMBIM HJIHM JKEJAaTEJIbHbIM HCIIOJIb30BATBBMECTO KOHEUHOIO JKEJIaeMOro
3aMECTUTENS OAXOAAIIYIO TPYIIY, KOTOPask MOKET MPOXOAUTh 110 PEAKIIMOHHOM CXeMe U 3aTeM
3aMEHSATHCS Ha 1ejieBoi 3amecturenb. Kpome Toro, kBannuUupoBaHHOMY CIIELHATUCTY Oyaer
MOHSATHO, YTO TPEBPAINCHUs], MMOKA3aHHbIE HIDKE HAa CXEMaX, MOXKHO OCYILIECTBISITH B JIFOOOM
NOpSiAKE, KOTOPBIH COBMECTUM C (PYHKIIMOHAJIBHOCTBIO KXKAOH KOHKpeTHOH rpymmbl. Kaxkayro
u3 n300pa’keHHBIX HA OOIUX CXeMax peakLUnud MpOBOIAT MpH TeMneparype ot npumepro 0°C no
TeMIlepaTypbl KUIEHUs] IPUMEHSEMOI0 OpraHMYecKoro pacrsoputens. Eciu He ykasaHO HMHOe,
BCE MEPEMEHHbIE WMEIOT 3HA4eHHus, ykasaHHble Bbime miusi (opmynel (I). OnmcanHble B
HACTOSILIIEM TEKCTE€ W30TONMHO MEUYEHbIE COCIUHEHHs MOJY4YarOT COIVIACHO OMMCAHHBIM HIDKE
crioco0am, HCIOJB3ysl COOTBETCTBYIOIINE MEUEHBbIe NCXOIHbIE COeqUHEeHNs. Takue BellecTBa B
LEJIOM JAOCTYIIHbI OT KOMMEpPYECKHX IOCTABIIUKOB pPAaJUOAKTUBHO MEUEHBIX XUMHUYECKHUX
PEareHToB.

PernpesentaTuBHbIe CHHTE3BI cCOeqUHEHNH, nMeromux Gopmyny (1), omucansl Ha Cxemax

1u?2.

Cxema 1
Cragws 1 Crapun 2
5 /@INOQ Cranuns 3a

2 _

R\ﬁ/“\\\\,},,NHg oK T\/\/ SH e O \Q CF‘BA
—_—
R3 = sogH. HCHL NaNO, RY C52C03, OM®A NO, cTanMﬁ ap
1 H,0,
Crapur 5

. Otsé'o Cragwn 4 0., .0 2 O P

. s

©/ ﬁ FEBO,ELHHC| U -S3 /:L R | NS ‘p\?\\ s
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4 R TosOH H,0 R e A
N
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g Cragur 8
a e CHOEt,
Craouna 7 o, 0
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Cxema 2

N82803
NaHCO 2
CTap,ma 1
R3
\‘v f/
Cu(OAc)g @/ Fe, AcOH
{
o GTanua 3 CTanun 4
(BPm) -]
“C.,
C'ranun 2 -

NO,
R1

: ; NHE Cragua 5 «;@/

Ha Cxemax 1 u 2, R!, R? u R’ umeror ykasaHHble B HACTOAIIEM TEKCTE 3HAUEHHUS.

=0

NH;

Crapuna 6 NH
R! Lt

HcxonHble coenvHEHUs] MOTYT OBITh IMOJIYYeHbI W3 KOMMEPYECKMX HCTOYHHUKOB WJIM XOPOIIO
U3BECTHBIMU METOJIAMH CHUHTE3A.
Ha Cxeme 3 mnokasan oOmwuii CHHTE3 COEOUHEHUH IO OJHOMY W3 BAapHAHTOB

ocymectsieHus: popmyis (I).

Cxema 3
Br NHRYR?
Br Pd, (BPm} PinB
NO, Cragnn 1 NO, CTa.nun 2
B
r NRYR? NR"RZ
.9
R S-ONa
3 D@u f,p Q‘n /P
R R, S Fe, AcOH R? S
S —_— .
Cragus 4 \J@/
Cragwnna 3 RBI j \Q\NOQ R3 \@MHZ
NRYRZ NRYR?
s bt
H N NH;
- ot
Cragna 5 Cragna 6 J(
NRYR? '

NRYF"Qz
Ha Cxeme 3, R!, R2, R’ RY u R? uM€IOT yKa3aHHbIE B HACTOSIIEM TEKCTE 3HAUCHHSL.
B HEKOTOpBIX CIy4asix, TPUBEIEHHBbIE BBIIIE CIIOCOOBI JOMOIHUTENLHO BKIIOUAIOT
CTafMI0 OOpPa30OBAHMS CONM COEJUHEHHs MO HACTOALIEMY M300peTeHuto. HekoTophle BapHAHThI
OCYILECTBIIEHHsS] KACAIOTCS JPYTHX ONHCAHHBIX B HACTOSIIEM M300PETEHMH CIIOCOOOB, U

NPOAYKTA, MOJYIEHHOTO JIFOOBIM M3 ONMCAHHBIX B HACTOSIIIEM H300pETEHHH CIIOCOOOB.
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IIpumepsnr

IIpuBeneHHbIE fajee MPUMEPHI PEATAraroTCsl s HUUTIOCTPALIUH, a HE JIs1 OTPaHUYEeHUs
HacTosimero u3oOperenust. CoeAWHEHHs TMONydYajdd ¢ MpUMEHeHHeM OOIuX CrocoOoB,
OTIMCAHHBIX BBIIIE.

Crnenyromue xumudeckue aOOpeBmarypel wucmons3yioTess B Ilpumepax: ACN
(aueronutpun), (BPin), (6uc(munakonaro)mubopon), HAXM (muxmnopmeran), MDA
(mumerundpopmamun), AMCO (aumeruncynbdpoxcun), IATA (sTUneHAMAMUHTETPAYKCYCHAsS
kucnota), EtOH (3tanon), BOXX (BeicokoaddexTuBHas xunkoctHas xpomarorpadus), UT1C
(m3onporunoseiii criupt), IPAc (m3omponunanerar), LCMS (ckuakoctHast xpomarorpadus —
macc-cnekrpomerpusi), mCPBA (mera-xnopnepokcnbensoiinas kucnora), MeOH (meranon),
MTBD  (metun-tper-OytmnoBbeii  3¢up), TI'® (rerparmmpodypan), 2-MeTT'd (2-
metunrerparuapodypan), u p-TSA wnu TsOH (napa-ronyoncynshokuciora).

IMpumep 1:. 4-(4-((4-xnop-3-(TpudTopmerni)penmn)cynbHoHmn)permn)-2,4-muruapo-
3H-1,2,4-tpuazon-3-tuon (Coenunenue 1)

O, .0

AR

BOR O

A-1 A-2

Cramus 1. B cmech 4-xiop-3-(tpudropmernn)anmnusa (500 r, 2.56 monp) B HCI (750
mut) u H2O (750 mi) mo xarusam noGasisimn pactBop NaNO; (194 1, 2.81 moub) B 250 mut Bozsl,
noanepxkuas temreparypy Huxke 5°C. Cmech nepememuBanu npu 0-5°C B teuenue 30 muH.
PactBop stokcukapbotnomn-cyiabdanmn kamus (492 r, 3.07 monb) B 1 jgutpe Bonabl n0OABISIN
no kamsaM npu 0-5°C u nepemerinBany nojydeHHyro cMmech npu 20°C B TeueHue 12 yacos.
Cwmecp skcrparupoBamu stwnaneratoM (1 o1, 3 pasa). Opranudeckue CJIOU TPOMBIBAIIH
HACBIIIEHHBIM PacTBOPOM Xyopuaa Hatpust (1 i), cymmmu Hag Na; SOy 1 ynapusaiy, nojydast o-
stun [4-xj0p-3 (Tpudropmerun)denun]-cynbdanmnmerantuoar (600 T, CbIPOIl MPOIYKT) B BHIE
KOPUYHEBOTO Macja, KOTOPOE NCIIOIb30BAIN HAMIPSAMYIO B CIENYIOIEe CTaanu.

B cmech o-s3Tun [4-xnop-3-(tpudropmernn)pennn]-cyapdparnnmerantuoara (600 r, 2
mouib) B EtOH (2 1) u H>O (200 M) nodasnsmn KOH (470 r, 8.38 mousb). CMech nepemMenipaiu
npu 80°C B Teuenne 12 uwacoB. LCMS mnokazan mpucyrcreue ueneBoro coeamHeHus. EtOH

yIapuBaJd, TOJNy4as KOPUYHEBBIH OCTAaTOK, KOTOpbli pactBopsiiu B HxO (2 n) wm
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skcTparupoBaiu cMmecbio 1:1 MTBD/ nerposneiinstit a¢up (1 11, 3 pasza). Boansiii cioit noBoamm
no 3HaueHust pH = 1 xonuentpuposannoii HCl u skcrparuposanu stunauerarom (1 i1, 2 pasa).
Oprannyeckre CION MPOMBIBAIN HACBIIIEHHBIM PACTBOPOM XJjiopuaa Hatpus (1 i), cymmmm Hax
Na;SO4 u ynapusanu, noxy4as 4-xmnop-3-(tpupropmernn)oerzonruon (480 r, CbIpol MPOAYKT)

B BUJC KOPUIHEBOI'O Macja.

F3C: : _SH F—Q—Noz FsC:C/S\C
cl cl NO

A-2 A-3

2

Cranus 2: B cmech 4-xnop-3-(tpudropmernin)oenzonruona (480 r, 2.26 monb) B MDA
(3 m) mobaBmsmu Cs2COs3 (1.15 xr, 3.53 monb) u 1-pTop-4-autpo-6enszon (300 r, 2.12 moinp).
Cwmecp nepememuany npu 80°C B TeueHne 3 yacoB. CMech GUIbTpOBaIH, JOOABISIN BOIBI O
3 nauTpoB W 3KcTparupoBanu stuianeratoM (1 1o x 3). OpraHuueckuil cioi mpomsiBaIu 2
JUTPAMH HACBILIEHHOTO BOAHOTO PacTBOpa XJopuaa Hatpus, cymmin Hax Na;SO4 u ynapusanm,
nonydast (4-xmnop-3-(rpudropmernin)penun)(4-aurpodenmn)cyabdan (640 r, CbIpoll MPOAYKT) B
BUJIe KOPUYHEBOTro TBeporo Bemecta. 'H SIMP: (CDCls, 400 MI'n) & 8.13-8.16 (m, 2H), 7.83
(n, J =0.8TI'y, 1H), 7.58-7.60 (m, 2H), 7.27-7.29 (M, 2H).

S
F3C ° \O\
D/ \©\ > F3C NOZ
Cl NO

2
A-3 cl A-4

Cranus 3a: B cmech A-3 (640 1, 1.93 mounp) u AXM (3.5 1) noGasnssmn mCPBA (822 r,
4.05 moub, 80% uncrora) mpu 20°C. Cmech nepemermmBanu npu 20°C B TeueHne 12 4Hacos.
IMonydennyro cmech nodasisuin B pactBop NaxSOs (100 r, 0.79 mons) u NaCO3 (250 1, 2.36
mosb) B 4 1 HO u mepememmsanu npu 20°C B TeueHue 2 vacoB. CMech GUIBTPOBAIH H
OTHEJSUIM TBEpHAbIl MPONYKT Kak LieJeBoe coeauHeHue. BoaHblll ClOil  JONOJIHUTEIBHO
SKCTPArHpOBAIN AUXJIOPMETAHOM (2 11 X 2), U 0ObeINHEHHbIE OPTaHUYECKHE CIIOH YIapUBaJIH,
MoJTy4yasi KOpUYHEBOE TBEPJO€ BEIECTBO, KOTOPOE OUMILNATIN CYCIIEHAUPOBAHUEM B 3THUIIALIETATE
(2 n), monyuast A-4 (475 r, 67% BbIXOA) B BUAe Oenoro Teepaoro semectsa. 'H SAMP (JIMCO,
400 MI'n) 6 8.33-8.42 (M, 6H), 8.03-8.05 (M, 1H).

O\\ //() O\\ 4

o)
S S
o —— L
FsC NO, FsC NH,
cl cl
A4 A-5
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Cranus 4: B cmecy A-4 (450 1, 1.23 monb) B EtOH (1.25 m) u H20 (1.25 ) noGasnsinu

HCI (15 mi). Cmecp nHarpeBanmu no 70°C. Jobasmsmu Fe (140 r, 2.46 MoJib), ¥ MOJY4YEHHYIO
cMmech nepemernuBany npu 70°C B teyenue 3 yacoB. Cmech ¢punsrposany, 1 EtOH ynapuamu.
OcraBmuiicst BOOHBIA pacTBOP SKCTparuposanu auxjiopmeranoM (0.5 i x 3), U opraHudeckue
CJIOM yHapuBaJM, TNOJy4ass TBEpPAbId CbIpoH mnponykT. IlosydeHHOE TBEpPAOE BEIIECTBO
pactBops B JIXM (1 1 x 3) u ¢unbTpoBanu pacteop. PacTBopuTens ynapuBaiu, moJydas
neneBoe coenuHenune. OObeamHeHHble mopuuu A-5 (200 r, 48% BBIXOX) MOJyYadd B BHUIE
3€MITMCTO-KeNTOro Teepaoro emectsa. 'H AMP (CDCls 400 MI'w): & 8.20 (c, 1H), 7.98 (1, J =
7.2Tu, 1H), 7.70 (o, /= 8.8 'y, 2H), 7.61 (1, /=8.4I'y, 1H), 6.68 (1, /= 8.4 'y, 2H), 4.27 (c,
2H).

8]
O:\\ / S”“\\:\ O D
S N N\
0, =2 iy
#‘
FsC NH A
2
Cl N INH
Cl CoeanHenne 1 N
A5

Cramusa 5: B cmece A-5 (100 r, 298 mmounb) u m3onponanoina (1.20 ) nobasnsm 2-
opom-1,3,4-tnagnazon (49.2 r, 298 mmonp) u TsOHHO (8.50 r, 44.7 mmonb). Cmech
nepememnBaian npu 80°C B Teuenue 4 yacoB. Cmech puubTpoBany, U GUIbTPAT ynapuBaiu,
nojydass Colpoil npoaykT. IloyiydeHHBI CBIPOM MNPOAYKT OYHMINAIM METOAOM KOJIOHOYHOM
xpoMarorpadun Ha cunukarene (merposiediHbii s¢up/stwnanerar = 3/1~0/1, 0-10% 0.5M
NH3;H,O/MeOH B JIXM), mony4asi >KenTO€ TBEPAOE BEIIECTBO, KOTOPOE CYCMEHAMPOBATIH B
MeOH (300 mi), MTBD (500 mm) u H,O (500 mun), 3aTeM cymmid B Bakyyme, IOJydast
Coenunenne 1 (20 r, 8% BeIXOA) B BHIe Oeinoro TBepmoro BemectBa. 1H AMP (500 MI,
JIAMCO-d6) 6 14.07 (¢, 1H), 8.77 (¢, 1H), 8.42 — 8.32 (m, 2H), 8.32 — 8.25 (m, 2H), 8.03 (mn, J =
8.8,2.3 I'y, 3H). LCMS ES+ (m/z), 420.0 (M+1)+, HaOmrogaercst XapakTepHast Uil IPUCYTCTBUS
Cl xapTuHa.

(ii.) Ilyte cunTe3a B

F3CI>/NH2 FsC SH
cl CI: :

B-1 B-2

Y

Cranus 1: B 1-nuTpoBoil KpyriaogoOHHON KOJIOE, OCHAIIEHHOW MEXaHMYeCKON MEIIaIKOH
U TepMOMETpOM, 100aBisuH 60 MJI KOHLEHTPHUPOBAHHOM COJITHOM KHCIOTBI, 60 MJ BOIBI U 4-
xyop-3-(tpudropmermn)oersonamud (19.5 r, 0.1 moap). Cmech HarpeBaau Al YCKOPEHHS
pPacTBOPEHHUS] W 3aTeM OXJaXKAanu A0 Temneparypbl Hke 0°C B nensHoit OaHe. PactBop

Hurputa Hatpus (7.6 r, 0.11 monp) B 10 mu Boasl mOOABISUIM MO KaIlIsIM, MOANEPIKHBAs
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BHYTPEHHIOIO Temnepatypy Huwke 5°C, W MojiydeHHyl cMmech mnepememuBanu npu 5°C B
tedeHre 30 MuH. 3aTeM MOJYYEHHYIO CMeCh NOOABISIM B CMeCh dTHiKcaHTata kamus (19.2 r,
0.12 monp) B 30 mut Bozbl B TeueHue 2 4yacoB. Ilocne okoHuaHus peakiuu (0kojo 30 MUHYT),
OTJEJSIN OPraHUYECKYIO a3y, U BOAHBIN CIOH ABAKIBI SKCTPATMPOBAIHN TUITUIIOBBIM 3(PHUPOM.
OOvenuHeHHBIE OpraHuveckue ciou npombiBad 30 M 10%-HOro pactBopa THIPOKCHAA
HATPUs, 3aT€M HECKOJIbKMMHU MOPLMSIMH BOABI, IO T€X MOp, MOKa OTAensieMast BogHas ¢as3a He
nokasbiBaja HelTpajgpHoe 3HaueHne pH. Opranudeckyro ¢asy cymuaun Hag NaxSOs u
yIapuBaJid, M TOJYYEHHBIH OCTaTOK pactBopsii B 95%-nom stanone (100 mur). PactBop
HAarpeBaJid 10 KUMEHMs, YTOObI YCKOPHTb pAcTBOpPeHHE. B MOJyueHHBIH ropsauil pacTBop
MENJIEHHO NO0aBIISIM TpaHyibl ruapokcuna kamms (23.5 1, 0.42 Moip) Tak, YTO PacTBOp
MPOAOIIKAJ MEAJIEHHO KHIIETh 70 MOJIHOTO PACTBOPEHUS BCEX BEINECTB B BOAE (OKOJIO 8 4acoB).
3arem npumepHO 80 MII 3TAHOJA YIAISIN OTTOHKOHW Ha mapBoi OaHe, W OCTaTOK PacTBOPSUIU B
MUHUMAJBHOM KoJimdecTBe BoOnabl (okojio 100 wmut). BopHbIi pacTBOpP 3SKCTparupoBasivd
auaTUoBBIM dupoM (50 mi x 3). 3Hayenne pH BogHOTO ciost moBoauim 10 1 nobaBieHueM 6H.
pacTBOopa CepHOH KHCIOTHL IIpOBOAMIIM SKCTPAKUUIO IUATUIOBBIM 3dupoM (50 ma x 3), u
oObenuHeHHble OpraHuyeckue ciou cyurmd Hax NapxSO4 W ymapuBanu, mojydasi ChIpOi
MPOAYKT, KOTOPBIH OYHINAIN METOAOM KOJOHOUHOU xpomatorpadun (ot 0 mo 2% sTumauerat/
nerposieiiabiil 3¢up), nonyyas 4-xaop-3-(tpudropmern)denzontuon (16.1 r, 75%) B Buzne

FKEJITOrO TBEPAOIO BCIICCTRA.

o
F3C:©/SH F F3CI>/S\©\
Cl NO

Cl

2
B-2 B-3

Cramus 2: B pacrBop 4-xiop-3-(tpudptopmerun)doenzonruona (19.2 r, 0.091 monp) B
N, N-numetrundpopmamune (250 mi) nobasisuu 1-¢pTop-4-aurpodenson (12.8 r, 0.091 mons) u
Cs2CO; (594 1, 0.182 momp), W peakUMOHHYIO cMmech mepeMemmBanu npu 80°C mpu
MOHHUTOPHUHIE METOOM TOHKOCNOWHON xpomaTtorpadun (1:30 stunanerar/merponeiinsiii 3¢up).
ITocne OKOHYAaHHUSI PEAKLUUH CMECh OXJIAXKJAIH O KOMHATHOH TeMIiepaTypsl U pa30aBJisiiv
Bozou (500 mut). Boxubiii cioit skcTparuposanu stusianeratoMm (200 mi x 3), U 00beTUHEHHbBIS
OpPraHWYeCcKHe CIIOM MPOMBIBAJHM HACBIIIEHHBIM PAacTBOPOM XJIOpHUAA HATPUsS, CYIIWIM Hax
NaxSOs, buapTpOBAIU " yHapuBaH, noJyvast HEOYHIIIECHHBIH 4-xn0p-3-
(rpudropmernn)penmn)(4-uutpodermnn)cyabdan (25 r, 82%) B BuUAe KeNTOro Macia, KOTOpoe

UCTIOJIB30BAIN HA ClIeAYyoIell cTaany 0e3 TOMOHUTETbHONW OUHCTKH.
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cl NO,
B-4

Cragus 3b: B pactBop 4-xmop-3-(tpudropmerun)dennn)(4-aurpodenmn)cynbdana (25

Cl NO

B-3

2

r, 0.075 mMonb) B ykcycHoi kucnote (100 mi) nodasmsiiu 30%-wb1ii HO; mo kammsim (20 T, 0.3
MOJIb) TIPpU KOMHATHOHW Temrmepatype. PeakimonHyoo cmech nepememmBanu npu 85°C mpu
MOHHUTOPHUHIE€ METOJIOM TOHKOCIOWHON xpomatorpaduu (1:5 stunanerar/merponeiinbiii 3¢up).
ITocne oxkOHUaHMS peakLUy raciii PEAKLIMOHHYIO CMECh BOAOM. BOMHBIN CIOM 3KCTparupoBaiu
stunaneratoM (100 mn x 3), u 0ObeIMHEHHBIE OPTaHUYECKUE CIIOM MPOMBIBAIN HACHIIEHHBIM
pacTBOpoM Xjopuna Hatpus, cymin Hag NaxSQ4, GUIbTpOBANIN U yIAPHBAIH, TIOJy4asi ChIPO
NPOAYKT, KOTOPBIH ounmanu MmeronoM Qum-xpomatorpadun (ot 0 mo 10% stumanerat/
nerposieiiablil 3¢up), nony4das 1-xnop-4-(4-aurpodenmncynbponnn)-2-(TpudTopmMernis) OEH307

(20.8 1, 76%) B BUzE 6€J0TO TBEPAOTO BEIECTRA.

FsC Osg7© FsC O\\s"o

oo — T1J L

Cl NO, Cl NH,
B-4 B-5

Cranus 4: Ilate kanens koHuenTpupoanHor HCl nobasisiin B cMech MOpoIIKa kenesa
(16 T, 0.29 monp), Bombl (100 ma) m stanona (100 mur). Cmech HarpeBasi AO KHIICHUS,
nobasysinst  1-xnop-4-(4-aurpodenmncynbponnn)-2-(tpudropmermn)denson (26.4 r, 0.072
MOJIb). PeaklIMOHHYI0 CMeChb KHIATWIM €IIe OAWH YaCc NPH MOHUTOPHUHIE METOJIOM
TOHKOCHOHHONH Xpomarorpaduu (1:5 stunauerar/merponedinsiii 3¢up). Ilocme oxoH4aHUs
peakuuy ropsiayr0 cMech (UIBTPOBAIM, U OCAIOK Ha (uibTpe mpombiBanu >TaHosoM. pH
¢unapTpata moBonuau 1o 3Hadenwst 10 moGasnenuem 2H. pactBopa NaOH, u BomHyio ¢asy
skcTparupoBany stuinaneratoM (100 mia x 3). OObenuHEeHHBIE OpraHMYECKHe CIIOW MPOMBIBAIIN
HACBIIIEHHBIM PAacTBOPOM XJIOpUAA HaTpus, cymmian Hag Na;SOs, ¢unbTpoBanu u ynapuaiy,
NoJIy4ast ChIpOH MPOXAYKT, KOTOPBIA ouuinanu meronaoM Quam-xpomatorpadun (ot 0 mo 15%
sTunaueratr/nerponeiinsii 3¢up), nonyqas 4-((4-xnop-3-(tpudpTopmernn)peHu)cynbhOoHIT)

aHWIHH B BHJe Oenoro TBepaoro Bemectsa (19.4 r, 79%).

Ox20
FsC Oss7° ccl FsC:C/S\C
mD/ \©\NH2 Cl NCS
B-5 B-6

Cramus 6: Tuodocren (6.6 r, 0.057 monp) nodasnsin B aAByx(asHbiil pactBop 4-((4-

xnop-3-(tpudropmermn)penmn)cynbpormn)anmwimia (19.2 r, 0.057 mMonp) B IuxjiopMmeraHe u
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Boze, comepkameli Oukapbonar Hatpus (13.4 1, 0.13 momp), mpu 0°C. PeakMoHHYIO CMeECh
nepememuBanu npu 0°C B Teuenme 2 uacoB. llocine OKOHYAaHMS pPEAKLUUU OTACISUIH
opraHuueckuii cjou, cymuid Haa NapSQs, ¢uiabTpoBa M u ymapuBaiu nocyxa. OcraTok
OUHINAJIH METONOM KOJIOHOYHOH Xxpomartorpaduu (ot O mo 50% »sTunmanerat/meTposieiHbIi
a¢up), nony4as 1-xnop-4-(4-uzornonnanaropeHuncynbponmn)-2-(tpudropmermn)denzon (11.5

r, 53%) B BHJE KENTOro TBEPAOTO BEIIECTBA.

O\\ //O O\ /O
F3C S H2NNH2 F3C \S/
0O, — IO
cl NCS cl A
N™ “NHNH,
B-6 B-7

Cranus 7: I'mppasun moHoruzpar (5.2 r, 0.058 mounb) mo KarsiM A00aBJISIIN B PacCTBOP
1-xnop-4-(4-m3otnounanaropernncynbpormn)-2-(tpudpropmernin)oensona (11 r, 0.029 mons) B
stanosie (60 mu) mpu 0°C. Uepes 4 uwaca peakMOHHYK cMech paszdaisiiu Bogou (100 mi) u
SKCTparupoBasu auxiopmeraoM (50 mit x 3). OObeaHEHHBIE OPraHMYECKUE CIION TPOMBIBAIN
HACBIIIEHHBIM PAacTBOPOM XJIOpUAA HaTpus, cymmian Hag Na;SOs, ¢unbTpoBanu u ynapuaiy,
noJyvast ChIpoit N-(4-((4-xn0p-3-(TpudTopmernn)peHun)cynbhoHIT)PEeHNT)
rugpasuakapboTrnoamun (8.4 r, 70%), KOTOpBIH HMCIOJb30BaJIM Ha CIEAyIOIIeH craguu Oe3

JOMOJHUTEILHOU OUUCTKU.

O\ .«"O O\\ ':"0
FaC >s”. FsC S s
O O A
cl Cl N
N “NHNH, EN/NH
B-7 CoeguHenue 1
Cragus 8: N-(4-((4-xnop-3-(Tpudropmermn)pennn)cynbdoHun)peHrn)

rugpasuakapooTroamun (8.2 r, 0.02 monb) u TpusToKcHMeTaH (50 mur) HarpeBanu npu 145°C B
teueHne 3 wdyacoB. JloOGaBmsim Bomy (100 Mu1), M TOJYYEHHYIO CMECh OSKCTPAardpOBaliu
muxyopmeranoM (50 mi x 3). OObenrHEHHbIE OPTraHUYECKHE CJIOHM MPOMBIBAIN HACHIIICHHBIM
pacTBOpoM Xjopuna Hatpus, cymin Hag NaxSQ4, GUIbTpOBANIN U yIAPHBAIH, TIOJy4asi ChIPO
MPOAYKT, KOTOPBIA OYMINAIM METOJIOM KOJoHO4HOH xpomartorpaduu (0 - 10% stunamerat/
nerposieiiHbIil 3gup), moayyas ykazaHHOE B 3arojioBke coenunenue (5.4 r, 64%) B Bune 6enoro
tBepaoro emectsa. 'H AMP (300 MI'u, JIMCO-ds) § 14.07 (c, 1H), 8.77 (c, 1H), 8.41 — 8.32
(m, 2H), 832 — 825 (m, 2H), 8.06 — 8.00 (m, 3H). LCMS ES+ (m/z), 420.0 (M+1)",
Habmonaercst xapakrepHas s npucyrctsus Cl xaprura. Ha ¢ur. 1B nokazan 2D NOESY
cnektp Coemgmnnenust 1 B JIMCO-d6 (400 MI'ny), cunresupoBanHoro mo Ilyru B. Ha ¢ur. 1C
nokasaHna pactsaytas obnacte 2D NOESY cnekrpa coenmuenus 1 B JIMCO-d6 (500 MI'm),

cunTesnposanHoro no Ilytu B. NOESY cnektps! nokasbsiBatoT nOe B3aumozeiicrsue mexxay CH
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tpuasontuona u CH ¢enuna, cootsercrsyromero R! B gopmysne 1.
(ii1.) ITyTe cunTesa C

S

FsC NH,  gorng K FsC SH
Cl/\©/ sogH. HCI, NaNO; CQD/
c-1 Cranua-1 -2

Cramus 1: B kxonby obwemom 250 mn ¢ TepmopyOaluikod NOMEINAad MAarHUTHYIO
memaiky. B konby 3arpyxkann konuentpuposannyto HCI (25 mi, 0.30 monb, 3.0 3kxB.) 1 BOIY
(98.2 wmm). 4-Xnop-3-(tpudropmermm)arnnud (20.0 r, 0.10 momb, 1.0 5kB.) mIaBMIN H
noGasysimn B konOy mpu 25°C. Cmech HarpeBanu no S0°C um mepemermmBanu npu 50°C B
teuerre 30 muH. [Tocie oxnmaxnenus cmecu a0 0-5°C mobaisimu mo karusiMm pactBop NaNO;
(7.6 1, 0.11 momp, 1.1 3kB.) B 12 Mn Boael B TeueHne 30 MHHYT, MOANEPKUBAST TEMIIEPATYPY B
mnanaszoHe 0-5°C. ITocne oxonvanusi nodasnenust NaNO; cmeck nepemernnsanu npu 0-5°C B
TeueHue | gaca.

Bo BTOpYI0O peakunoHHYIO KOJOy 3arpyxanu sTriakcaHTar kanus (20.8 r, 0.13 momns, 1.3
5kB.) U 3aTeM Boay (80 mu). Ilocne mepemermmBanus B TeueHue 20 MUHYT, JOOABISUTH TOJYOJ
(80 mu1) 1 3aTeM MO KaruisiM AO0aBJISIIA COJIb JHUA30HUS U3 MEPBOH PEaKLIMOHHOH KoJObI ipu 19-
23°C B Teuenue 3 uacos. ITocne oxoHuanusi nobaeyieHust cMech nepemernuBanu mpu 20°C B
TedeHue 2 4acoB. BogHyro ¢asy OoTAENsIn OT OpraHu4deckoil ¢asbl u SKCTparupoBaiu o 20 mi
tojayosa Tpu pasa. Opranuyeckue (aspl oObenuHsIM 1 poMbiBau Bogou (10 mu, 4 pasza) u
3aTeM Jera3upoBaM MPOIYCKAHUEM Yepe3 pacTBOp a30Ta B TeueHue 30 MUHYT.

B tpersro xondy 3arpyxanu EtOH (63.2 r), Boay (10 mi) u KOH (23.0 1, 0.41 Mo, 4.1
5kB.). ITonydennslit sTaHonbpHbIN pacTBop KOH nerasuposanm, GapOboTupys a3ot uepes cMechb B
teuenue 30 munyT. [Tonyuennsiii pacrsop KOH nHarpesanu no 75-82°C B unepTHO# atmMocdepe
azota. TONyONbHBIA PacTBOP U3 BTOPOH pPEAKIMOHHOW KOJOBI JOOABISIA B Aera3rpOBAHHBIN
stanosbHbIN pactBop KOH mpu 75-82°C B Teuenune 2 4acoB B MHEPTHOH armocdepe azora.
ITocne nobaBnenus cmeck nepemernnBain nmpu 78°C B TeueHue 3.5 yacos.

Cwmech otronsny, ymenbias ooveM B 1.5-2 pasza npu 45°C. J{obamnsum ere Tonyor (60
MJI, AEra3upoBaH MPOIYCKAHHEM a30Ta) B IOJYYEHHYIO CMECh, 3aT€éM CHOBAa OTTOHSUIH,
yMmenbmas odvem B 1.5-2 pasza mpu 45°C, u pobaBmsum tomyon (20 wmu, nerasupoBaH
MpOMyCKaHWeM a3oTa). B peakiuoHHyro konOy nodaBmsiim Bomy (80 mu, nmerasupoBaHa
NPOMYCKaHUEM a30Ta), U BOAHYIO (pa3y oTaensiy ot Toayosa. BogHyro ¢a3y npomeiBanm 3 pasa
no 20 mi Tonyosa. Bomnyro dasy oxnaxmanu no 10°C, u 3nauenue pH mnosomgmmu mo pH<<1
nobasnenuem koHueHtpupoanHod HCI (32.0 mu) mpu 10-15°C. Cmech mpoayBasii a30TOM B

teueHne 20 wmuHyT W HarpeBaiu g0 20°C. HoGaemsmum MTBD (40 wmn, nerasupoBaH
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MpOMyCKaHWeM a30Ta) B atMocdepe azoTa. Pa3nensim opraHudeckyro u BOAHYIO (a3el. BonHyro
¢a3zy skctparuposanu MTBD (40 mu, nerasupoBaH mpomyckaHueM a3oTa) 3 paza. OpraHuyeckue
MTBD3 da3bl oObenuHsM U poMbiBau Boaoi (10 My, merasupoBaHa MPOMyCKaHUEM a30Ta) 3
pasa. CormacHo nanebIM BJJXX, BbeIXO# 4-X710p-3-(TpHdTOpMETHIT)OEH30ATHONA COCTABUI
64.5%. 3arem mponykt nepeHocunu u3 MTBD B aueronurpun neperonkoi npu 60°C npu
arMocdepHoM aasneHnH. J{oOasismu aneToHUTpUI (50 MIT), ¥ MOJYYEHHYIO CMECh MEePEroHsIIH
npu 80°C mpu armochepHoM paBneHHH. J{0OaBISUIM  NOMOJIHUTENBHOE  KOJUYECTBO

aneronutpmwia (40 wmu), monydas 4-xyop-3-(TpUPTOPMETIIT)OSH30ATHON 0e3 OCTAaTOYHOTO

coaepxanus MTBD.
F3C SH F—@—Nog FsC S
C-2 C-3

Cranus 2: B cmech 60.0 r 4-xn0p-3-(Tpudropmernin)oenzonrrona (0.285 moinb, 1.0 5kB.)
1 MeCN (1116 mun) nobasnsuim Cs,COs3 (195.0 1, 0.60 monb, 2.1 5kB.) u 1-prop-4-auTpo-6eH301
(52.3 1, 0.37 mozb, 1.3 3kB.). Cmech nepementuanu npu 80°C B Teuenne 11 yacos, oxnaxnanu
no 25-30°C u ¢unprpoBanu. Ocanok Ha puiabTpe mpombiBaiu aueToHuTpriioM (120mm x 2).
ALEeTOHUTPUIIBHBIN pacTBOp ymapuBanu a0 60-120 Mn npu NOHWKEHHOM JIaBJIEHUH,
nojaepskuBas temneparypy Hiwke 45°C. Jlobasnsam B pactBop auxiopmerad (1116 mn) u 15%-
Heid pactBop NaCl (1600 mi). Cmece nepememmBanu npu 20-30°C B TeueHue 30 MHHYT U
OTHEJISUTH OpraHuveckuil cyoit. Opranuyeckuii o mpombiBaiu 5%-HbeiM pactBopoM NaCl eme
2 paza. Opranudeckuii cioii ymapuBaiu 10 480-600 M NpuU MOHUKEHHOM JaBJIEHUH,
nojuepkuBas temneparypy Hmwke 45°C. duxmopmeran (560 mur) noGaBisiim B pacTBOp H
OpraHu4eckuii cjod ymapuBamum cHoBa a0 480-600 mu, mnomyuas pactBop (4-xJop-3-
(rpudropmernn)penmn)(4-uutpodermn)cyabdpana B JJXM, KOTOPBIH HANPSIMYIO HCIIOIb30BAIH

B CJENVIOLIEH CTaAuU.

O\\ A
FaC s S
D/ \©\ m-CPBA/IXM .
» F3 '
Cl NO, NO,
Cl
c-3 C-4

Craguss 3: [onomnutenbhoe kosmudectBo JAXM (340 mu, 20 o0.) mobaBnsou B
auxyiopMeraHoBbiii (8.5 00.) pactBop (4-xi0p-3-(TpudTopMmern)dhenmn)(4-HUTpOodEH )
cyabdpana (17.0 v, 50.9 mmonb, 1.0 3kB.) co cramuu 2. Cmech HarpeBaimu no 33-37°C u

nepememuBanu 0.5 yaca, 3aTem nopuusimu nodasisuit m-CPBA (31.0 r, 152.8 mmons, 3.0 3kB.,
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85 Bec.%) mpu 33-37°C. Cwmechr nepememmBanu npu 33-37°C B TedeHne 4 4HacOB U 3aTeM
oxnaxpamu a0 20-30°C. B monydyennyro cmech nobasisum 16%-nbli BonHbIH pacTBop NazSOs3
(1462 1, 8.6 X) u 16%-nueni Bomuelii pactBop NapCOs; (146.2 r, 8.6 X), mommep:kuBas
temrneparypy Hike 30°C. Cwmecp nepememmuBaiu npu 20-30°C B Teuenue 1 waca.
Opranmuecknit cnoit ormensan, npomseBanu 10 Bec.% pactBopom NaCl (51.0 r, 3 X) u
ynapuBaiu 10 3-5 00. mpu MOHMKEHHOM JaBJICHUH Npu Temmepatype Huxe 45°C. Jlobasisiiu
IPAc (15 00.) n ynapuanu pactBop 10 6-8 00. nmpu NOHMKEHHOM AABJICHUH IPU TEMIIEPAType
ke 45°C. obasmsumu [PAc (15 00.) B cMech BTOpOH pa3, MOTOM CHOBA YHAPHUBAIH PACTBOP JO
6-8 00. mpu MOHMKEHHOM AaBlieHNH npu Temreparype Hike 45°C. Jlobasnsm IPAc (28 00.) n
HarpeBaJii OJy4eHHY0 cMmech pu 60°C nmpu nepeMenInBaHiy, MoJydast MPO3pavyHbIil pacTBOp.
PactBop oxnaxknanu no 55°C mpu nepementuBanuu B TeueHue 1-2 gacos. PacTBop OTroHsuu 1o
3-5 00. mpu MOHIKEHHOM JaBJIeHUH npu Temneparype Huxke 55°C. Cmech oxnaxkaanu 1o 45°C
B TeueHue 2 dacoB. [lobasmsm B cmecb MTBD (11 00.),  mONy4eHHYIO CMECh MepeMeIInBaIn
npu 45°C B TeueHue eme 1-2 wacoB. Cmech oxnaxaanu ao -10°C B teuenue 11 yacos u
BoiepxuBanu mpu -10°C eme 4.5 yaca. Cmech GUIBTPOBAHN, U OCAIOK HA (PUIIBTPE TIPOMBIBAIIU
nBakael cmecbto IPAc/ MTBD=1/4 (4 00.). Bnaxsslit ocanok Ha QuubTpe cymmau 1 yac mpu
NOHMKEHHOM  JaBleHHMH 1pu  Temmeparype Hwke 45°C, momyuas  1-xmop-4-((4-
Hutpodenn)cynbdonmn)-2-(tpudropmermn)denzon (19.5 r, 99.7% BrIXoa) B BUAE HE COBCEM

Oenoro TBepaoro BemecTsa (97.5% uncrora).

Os S//O Os S/P
5% Pt/C
T, o L
FsC NO, IPAC  F3C NH,
cl cl
C-4 C-5

Cramus 4. 1-xnop-4-((4-uutpodenun)cynbdonnn)-2-(Tpudropmermn)denzon (20.0 r,
54.7 mmonb) u [IPAc (200 mi) noOaBisiii B COCYX AJISl MIPOBEIACHUS PEAKIUU MO AAaBIICHHUEM,
umeromuii oosem 1 nurp. Cocyn mpoayBalid U Iera3upoBalid aproHOM, MOMeIaiu B Hero 5%
Pt/C (800 mr) B atmocdepe a3oTa, mpoAyBaM U AETAa3UPOBAIN BOAOPOJOM, M TOJYYSHHYIO
cMmech nepemerrBainy npu 0.5 MlIla (72.5 ¢ynt/kB. mrotim) nasiaenun Hy npu 65°C B Teuenue 18
4acoB. 3a 3TOM BpeMs AaBiieHue Bojopoaa nagano 1o 0 MIla, nostomy B cocyn 3akauusanu Ha
no gasieHusi 0.5 Mna u Beinep:xkuBanu npu 65°C B teuenune 14 uacoB. CMmech OxXJaknany,
¢unbTpoBanm dyepes nenaut, npombiBaiu IPAc (50 Mt X 2) U OTTOHSUTH pacTBOPHUTENb, TOTyUast

cBeTio-kenToe TBepaoe BerecTso (18.0 r, 98.5% BBIXOA HEOUHIIIEHHOTO MPOIYKTA).
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SN HCI/NaNO, SN
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HN™ N CuCl (xaT.) c” N

Cc-6 c-7

Cramus 5: B xonOy, comepxamyro 1,3,4-tuanuazon-2-amuH (5.0 r, 49.4 mmonb) npu
30°C pobasnsuim 30 M HCI (30 1, 36.5% BomH, 300 mmoib), 3atem 25 mun H,O. Pactsop
oxjaxkgamu no 0°C, momyuas cycnensuto. Jlobasmsmm CuCl (0.5 r, 4.9 mmons) mpu 0°C.
Mennenno nobasinsiiu pactBop NaNO; (3.4 1, 49.4 mmois) B H,O (50 min) mpu 0°C B TeueHue
30 MHUHYT, U pPEaKIMOHHYIO CMeCh NepeMeInnBain B Tederne 2.5 gacos npu 0-5°C. oGasnsan
IPAc (100 mi) u racunmu peakmuro 10%-wbiM pactBopoM NaHSOs; (60 mu). MenneHHO
nobasinsit NaHCOs3 (25 1, TBepabiit) 1o pH=0-7 u oTnensuin opraHudeckuii ¢jioi. Boanbli croit
skcrparupoBanu [IPAc (100 mi x 2). Opranndeckue cioun oObenuHsu u npombiBasiu 10%-HbIM
pactBopoMm DJITA (50 mx x 4) u H,0 (100 mu). O6senunennsie IATA Boanbie cioun u HyO-
ciou skcrparupoBaiu IPAc (100 mi). Ob6benuHeHHble opranudeckue [PAC-3KCTpaKThl CYIIUITN
Han Na;SOs, ¢unsrpoBany, ynapuBanu B Bakyyme, cHoBa pactBopsuin B IPAc (100 mi) u
yrHapuBaJd B BakyyMe (2x), mosy4ast CeIpoil mponykT (4.0 T) B BHIE CBETJIO-JKENTOTO Maclna.

ITonyuennoe macno xpanunu npu 5°C no 12 yacos.

Os? "’0 F.C O\\sfp
g8l L e ST O
<4 e
Fac@ NH, cz)\N Cragun-6 Cl NC[(NH
cl Coe 1
c-5 C-6 OuHeHue

Cranus 6:_4-((4-xnop-3-(tpudropmernn)pennn)cyapdonnn)anmmd (7.0 , 20.9 MmoIb)
u UIIC (93 mun) nobapnsiin B peakuoHHbIH cocyn npu 30°C, monyyast cycnieHsuto. JloOasisiiu
p-TSA H,O (595 mr) u HarpeBanu peakuoHHYIO cMech 10 80-85°C. obassiu 2-xmop-1,3,4-
traanason (4.6 r, 38.2 mmous) B UIIIC (20 mu) npu 80-85°C B TeueHune 5 4acoB, U MOJYYEHHYIO
cMmech mepememnBand 1 dHac mocie okoHuaHusi nodapneHusi. Cmech oxnaknanu a0 30°C u
ocraBysu Ha 15 wacos. PeakmmonHyto cMmech ynapuBanu nocyxa. JoGasmasuin MTBD (50 mi),
MIOJIYYEHHYIO0 CMeCh TepeMernnBaiu B TeueHue 2 yacos npu 30°C u ¢unbrposann. MTBD croit
comepxan 1.0 r (3%, 32 r x 3%= 1.0 r) 4-(4-((4-xnop-3-(TpudropmeTin)peHn)CcyaTbpOHN)
¢bennn)-2,4-nurunpo-3H-1,2,4-tpuazon-3-tnona. Ocanok Ha punbTpe nepememanu B 100 mu 2-
MeTl'® u pobGaensnu HaceimeHHbIH pacTtBop NaHCOs nmo 3Hauenuwst pH=7-8. Brixong B 2-
MeTT'® cnoe Bkmrowan 4.1 r (102 r x 4%= 4.1 1) 4-(4-((4-xn0p-3-(TpudTopMeTIIT)heHI)
cynbponmm)penmnn)-2,4-nuruapo-3H-1,2,4-tpuazon-3-tnona. OOmmii Bec cocrasmsn = 5.1 T,
58% Beixon. 1H AMP (400 MI'u, IMCO-ds) & 14.09 (c, 1H), 8.78 (¢, 1H), 8.38 — 8.35 (M, 2H),
8.30 — 8.28 (M, 2H), 8.03 (m, 3H). LCMS ES+ (m/z), 420.0 (M+1)+, HaOmronaercs xapakTepHast
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ans npucyrersus Cl kapruna. 'H IMP cnexrp Coenunenus 1 uzobpaxen Ha qur. 1A. Ha ¢ur.
1D nokaszan 2D NOESY cnektp Coenunenus 1 8 JIMCO-d6 (400 MI'11), CHHTE3UPOBAHHOTO TIO
ITytu C. NOESY cnextpsl nokaseiBatoT nOe B3aumoneiictsue mexxay CH tpuazontuona u CH
¢enuna, coorserctayrommero R! B popmyne 1. Ha ¢ur. 1E nokazan HMBC cnekrp Coenunenus
1 B IMCO-d6 (400 MI'u), nemoHcTpupyroymui xoppesimmo Mexxny CH Tpuaszontuona u
apOMATHYECKHUM YTJIEPOAOM, COEIMHEHHBIM C TPUA30JITHOHOM.

(iv.) Ilyte cunTe3a D

Cragun-1
F3CNH2 1) BomH.HCI, NaNO, FaCDSH
S
Cl
2 cl
D-1 ) eoPs K D-2
3) KOH, EtOH
4) HCl, MTBE3

Cramus 1: Oummennyro Boxy (178 kr) momemanu B PEaKLUOHHBIH COCYH, 3aTeM
nobGasysinn koHueHTpuposaHHyo HCl (216 kr) u 4-xnop-3-(tpudtopmermn)anmud (60.55 kr,
1.0 skB.). Cmecp HarpeBamu no 45-55°C, mepeMernnBany 5 4acoB U 3aT€M OXJXKAAIH IO -
5~5°C. IlpukansBanmu pactBop NaNOz (25.65 xr) B 38 kr Boabl B TeueHue 1-2 4acoB mpu -
5~5°C. Ilocne noGasnenusi cmech nepemermnBanu npu 0-5°C B Teuenue 2 uvacos. JloGaBnsm
pactBop (528.2 kr) u BoaHbIH pactBop Kaimsa O-3tun kapOoxutmoara (63.5 kr kamust O-3THI
kapOonuTHoata u 242 Kr O4HIIEHHOH Bobl) pu 15-25°C omHOBpEMEHHO B TeueHHe 2-6 4acoB B
peakTop, coaepxxkamuii Tonyos (211.6 kxr, 4 06.) u 0.5 obbvema ouuieHHON BObL. [lonydeHHYIO
cMmech nepememuBanu npu 20°C B teueHue 5-12 waco. Crom paspensiv, U BOAHYIO (asy
skcTparupoBanu tojiyosioMm (112 kr). OpraHudeckue ciou OOBEAWHSUIM W MPOMbBIBAIU
OYMILEHHON BOJOH 3 pasa.

Oranon (208 kr) u Boxy (32 Kr) 3arpyaji BO BTOPOH PEAKLMOHHBIA COCYH, 3aTeM
nobasmsmn KOH (71 xr). Cmecwy HarpeBamu no 75-82°C B atmocdepe azota. TosyonbHBbIHI
pacTBOp OT 3KCTparupoBanust nodasisum mpu 75-82°C B aTMocdepe a3oTa B TEUEHHE 5 YacoB.
Cwmech nepemermmBanu npu 78°C B TedeHue 5 4acoB. 3aTeM cMech neperonsym a0 2-4 06. Ipu
BHYTpeHHell Temmepatype He Bbime 45°C u cHOBa meperoHsum ¢ ToiyosoMm (169 kr) mis
ynanenuss EtOH. Ouwmmennyro Boay (250 kr) 3arpykaqu B COCYA IpH IEPEMEIIMBAHUY,
TOJYOJIBHYIO (ha3y OTAEISUIM W BOAHBINA CJIOW NMPOMbIBAIM 2 oObEMaMH TOJYOJa, MOJydast
Oorarblif MPOAYKTOM BOJHBIN CJIOMH.

Bonnwrit cnoii oxyaskaanu 1o 0-10°C u 6apboTupoBaiu yepes Hero a3ora 2 Jaca, a 3a 3T
BpeMst 100aBIsUIK 1Mo KaruisaM npoayTeiil azotom 6H. HCI (2.0-5.0X) npu 0-10°C go Tex mop,

noka pH He Obut oT 1 10 2. Cmech nepememuanu 1 yac npu 0-10°C. Pe3ynbTUpYIOLIYIO CMECh
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nepememuBamn 1 wyac npu 0-10°C u 3arem skcrparupoBanmu ¢ nomombo MTBD (250 kr),
KOTOPBIH Takke ObLI MPOAYT a30TOM B TedeHHe 2 dacoB. OpraHMYECKH CIOW OTAEISUIN U
NPOMBIBAJIM OYMIIEHHON BOAOW 1Ba pasza (2 X 268 Kr), W MOJYYEHHBIH OpPraHUYECKUil CIOH
XpaHWJIU sl JanbHedinedn padotrel ¢ HuM. llomywyamu 36.6 xr 4-xmop-3-(TpudTopmeTn)
oenzontuona (D-2) B Bune pacrsopa B8 MTBED. Ilponykr npeacraisii coOoit cMech MOHOMeEpA U

auMepa ¢ BbIxoJoMm 55.5%.

Cranua-2
Cl AleToHuTpUN Cl NO,
D-2 Cs,CO; D-3

Cranus 2: Cmece D-2 u numepa (34.1 xr, 158.8 xr x 21.5 Bec.%, 1.0 3xB.) B MTBED (3
00.) 3arpy:kaiu B peakmuoHHbI cocyn. Jlobasmsm aneronutpun (482 kr, 18.6 00.), 3atem
Cs2CO3 (157 xr, 3.0 3kB.) u 1-pTop-4-Hutpo-6en3on (29.6 kxr, 1.3 skB.). CMech HarpeBaiu 10
60-65°C u nepememnBanu npu 3Toil Temreparype 57 wdacos. Cmech oxnaxaanu no 20-30°C.
Jobasnsumn nenut (37 Kr) U, Moclie mepeMelnuBanus B Te4enne 1-3 4acoB, cMech (PUIBTPOBAIH
U TIPOMBIBATH aleTOHUTPHIIOM (163 kr). IlosmydeHHbIH aleTOHUTPUIIBHBIN PAaCTBOP YHapUBaIU
1o 6-7 o0peMoB npu Temneparype Huke 45°C B BakyyMe. 3aTeM cMech nepeMernnsanu npu 40-
45°C B Teuenne 0.5-1 yacoB 10 MOJy4deHHUs1 MPO3pavHOTO pactBopa. CMmech oxjaxknanu 10 25-
30°C B teuenne 1-2 yacos u 3areM nepemeumBainu eme 0.5-1 gac. JloOaBmsnn 3aTpaBovHbIE
kpuctauiel D-3 (96 1), 1 mony4eHHyo cMech nepemenuBanu 1-2 yaca. [Ipukansisanu Boxy (136
KI') B T€YEHHE 7 4acoB, U MOJYYEHHYIO cMech mepememuBanu npu 25-30°C B teuenne 10-20
gacoB. Cmech LEHTPUPYTHPOBAIH, M TOJYYEHHBIH OCAaJOK INPOMBIBAIM [[BA pPa3a CMECHIO
ACN/H,0 (104 xr, 6:4 nmo obbemy). Bnaxusiii ocanok cymunu npu 50-60°C B TeueHue 24
yacoB, nony4vas 40.4 kr (4-xaop-3-(tpudropmernn)pennn)(4-aurpodenmn)cynbpana (D-3) c
BbIXOZIOM 74.4%.

Cragusa-3
\f\ /

O, e O

Cragus 3: IXM (1480 kr) 3arpy:xKaiu B peakUOHHBINA cOCyH, 3aTeM nodapinsiin 40.4 kr
D-3. Cmech narpeBamu no 33-37°C. Iopuusmu nodasnsiin MCPBA (3 x 20.6 kr) npu 33-37°C
u nepememmuBanu 20-30 muHyT Mexnay npobOamienumsmu. llocne okoHYaHus moOaBlIeHUs
PEaKLMOHHYIO CMeCh MepeMeInnBaiu B Teuenne 3-S5 gacos npu 33-37°C. [locne oxnaxaeHus: 10
20-30°C nobaBnsimu 16%-nb1it BoxHbIH pacTBOp NaxSOs (344 kr) u 16%-Hblil BOIHBINA pacTBOP

Na;CO; (342 xr). Cmecp nepemernnBamu 1-2 gaca M 3aTe€M SKCTPArHPOBAIH JUXJIOPMETAHOM



69

(342 xr). OpraauyecKkuii CION OTAEISUIN U MPOMBIBAIN 7%-HBIM BOIHBIM pacTBopoM NazSO4
(134 xr) 2 paza. Opranuyeckuii cjIol ynapuBaiu 10 3-4 00. IpU NOHMWKEHHOM IaBJIEHUH TIPH
temneparype Huxke 35°C, cMbIBasi BELIECTBA CO CTEHOK PEAKIMOHHON KOJIOBI OHXJIOPMETAaHOM
(114 xr). JoGasmsamu MTBD (322 kr), u mosy4eHHyr cMech mepemernBanu npu 40-50°C B
TedeHue 1-2 yacos, oxnaxaanu ao 5-10°C u nepemerusanu npu 5-10°C B Teuenue 4-6 yacos.
Ocanox ¢QumpTpoBany, mnpoMbiBaiu cMecbto pactBopureneit (AXM: MTB3=1:3,118 kr) u
cycnernupoBamn B MTBD (156 kr) u IXM (66 kr). Ilocne nepememuBanust npu 5-10°C B
TedyeHue 1-2 JacoB, ocamoK OT(UIBTPOBBIBAIN U MpoMbiBaiIu pacteopureneM (AXM:MTBD =
1:3, 38 xr). Ocanokx Ha ¢unbpTpe cymmnu B Bakyyme npu 40-45°C B Teuenue 8-12 dvacos,
nony4ast 39.87 kxr (91.4% Bbxon) 1-xmop-4-((4-auTtpodenmn)cynbhoHmn)-2-(TpudTopmMeTii)
oensomna (D-4).

CTa.mm-4 Q\:\ L0
F3C FiC )
ﬂ CL o~ 1 L
MeOH
Cl NH,
D-5

Cranus 4: Pt/V/C (2.9 xr) nobaBnsiiy B peakIMOHHBIN cocyn, coaepskammii D-4 (38.4 kr)
B TI'® (198 xr) u MeOH (126 kr). PeakunoHHBII COCYZ] OTKAUMBAJIH M 3AINOJHSIIN a30TOM 3
pasa, 3aTeM OTKauMBalu W 3alOJHSIM BojopoJaoM 3 pasa. Temneparypy nosoaunu ao 60°C, u
PEaKIMOHHYI0 CMeCh TnepeMemuBain B armocdepe Bomopoxa (0.3-0.4 MIla) 17 wacos.
Peakunonnyro cmech (GpuiubTpoBanmM W MpoMbIBaIM TeTparunpodypanom (97 xr). @uibTpar
ynapuBamu 10 2-3 obwemoB. PacTBoputens 3ameHsuin nobOaeieHueM MmeraHosa (120 kxr) u
yrnapuBaHueM 10 2-3 00beMoB (MOBTOPsIIH 3 pasa). JJoOasisinn B peakKLIMOHHBIH COCYT METAHOJ
(64 xr) m moBomwim Ttemmepatypy no 60°C mpu mnepemermmBanuu B Tedenne 0.5-1 waca.
[Monwmwxkamu temmnepatypy 1o 55°C u goGasmsnn 3aTpaBounbie Kpuctamisl D-5 (0.04 kr). Cmech
nepemetnnBany npu 50-60°C B TeueHue 5 yacoB u 3ateM noHmxkanu 1o 20°C B TeueHue 6 4acos.
Hobasnsim Boay (100 kr) B TeYeHHWE S5 YacOB U 3aT€M CYCIIEH3UIO MEpPEeMEelTuBaiid 7 YacoB.
Ocanok ¢unbpTpoBamu u npombiBaiu pactsopom MeOH:H,O (3:1, 98 kr). Ocanok Ha ¢unbTpe
cymmiau B Bakyyme npu 45°C B TeueHue 16 wacos, monydast 4-((4-xmnop-3-(TpudTopmernn)
¢benmn)cynbponmn)anmnug, D-5, (31.9 kr) ¢ Berxonom 90.6%.

CTa,uMH-S

\Z\

F3C© ool D‘

Cranus 5: B peakumoHnnslii cocyn, conepskauuii pactsop NaHCOs (23.4 kr) u Boay (293
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kr), nodasmsun D-5 (28.5 xr) u 3arem 361 kr JIXM. Ilocne nepemermninBanus pu 15-25°C B
tedenue 0.5 waca, cocya oxnaxpaanu a0 -5~5°C. JlBakapl NMOBTOPSUIM TMOCJENOBATENbHOE
nobGasnenue Tnodocrena (12.3 kr, 6 Kr) Mo KaruisiM NpHu nepeMeuBanny npu -5~5°C B TeueHne
4 gacoB u nocnenyrommee nodasnenne NaHCOs (3.7 kr, 2.9). JlobaBnsimm (pUHATBHYIO TOPLIHIO
trodocrena (6.0 Kr), U peakIIHOHHYIO CMeCh niepeMermuBanu npu -5~5°C B Teuenne 2-10 4acos,
HarpeBanu a0 15-25°C u nmepememmBanu emie 1-2 yaca. OpraHuyeckwil CIOW OTACNSUIA H
npombiBaiu BoaoH (112 xr). Oprarudeckuii cioii ynapusanu 10 2-3 0ObEMOB B BaKyyMe IpHU
temneparype Huwke 25°C. Jlobasnenune XM (185 kr) m ynapuanue (1o 2-3 oObeMOB B
BaKyyMe npu temmeparype Hike 25°C) nosTopsim 3 pasa, ¢ GUHAIBHOM KOHIEeHTparuen JJXM
4-5 obOwvemoB. IlpoBoagmmu 3aMeHy pPacTBOpUTENs NyTeM A00aBJIEHUS  MOPLUSMH
IUXJIOPMETAHOBOTO pacTBopa D-6 BO BTOPOM peaKLMOHHBINA COCYA, B KOTOpbIN noMewmanu 180kr
METWILMKJIOTeKCaHa, Mpy nepememnsanuu npu 20-25°C B TeueHue 2-4 4acos, U ynapuBaHus 10
7.5-8.5 oO6pemMoB B BakyyMme nipu Temneparype Huke 25°C mexay nobasnenusimu. Jlobasisim B
peaKuMOHHBIN cocya MeTUinHKIorekcaH (2 x 100 Kr), U MoJNy4eHHYI0 cMech yrnapusaiu a0 4.0-
4.5 oObeMOB B BakyyMme Ipu Temmeparype Huwke 35°C, MOBTOPsUIM 3Ty NMPOLEAYPY IBAXKIIbI.
HobGapnsinn eme Merunmukiorekcad (135 Kr), W NOJY4EHHYIO CMeCh MEPEeMEIIMBAIN IPH
55~65°C B Teuenue 3-4 yacos, memyieHHO oxyaxknaiau (10-12 gacor) no 0-5°C u nmepemernvBaiu
6-10 gacos. CycneH3no (GpuIbTpOBaH, MPOMBIBAIN 08 KI' METHIILMKIOTEKCAHA M CYLIHIIA TIPU
40-50°C B Teuenue 24 waco, mnoaydas 299 kr 1-xnop-4-((4-uzoTHonmMaHaTOQEHI)

cynbponmn)-2-(tpudropmermn)denzona (D-6) ¢ Berxomom 93.2%.

Cragun-6
o 0]
.0
FaC V57 HJ\N’NHE 0, .0
T, DL ey
Ci Nx D/ @
D-6 =c Cl N

N
Coepnuxenne 1 S)'\NH

Cranus 6: B peakunonssiii cocyn ¢ D-6 (30.95 kr) u DABCO (11.4 kr) no6asnsum TT'®
(268 kr) B atmoctepe asora. PeakimoHHsId cocyn oxnaxkaanu a0 10~20°C u nepememnBaim
30-60 wMuHyT, mocie uero pnoOaBmsum  Qopmoruapasun (5.6 kr) B armochepe asora.
Peaxnuonnyro cmece nepememuBanud npu 10~20°C B Tewyenue 1.5 uacoB, HarpeBaiu [0
35~45°C, 3arem nepememnsanu 17 yacos, HarpeBanu 10 45~55°C u nepemernuBanu 9 4acos.
Peakunonnyro cmech oxnaxknanu 10 20~40°C U mepeHOCUSTM BO BTOPOU PEAKLMOHHBIN COCYH
yepe3 Menkuil punbTp. CMech ymapuBamu 10 ~2 00ObeMOB, NOANEPKUBAS TEMIEPATypy HIDKE
40°C. Hobasnsnmm Boxmy (251 xr) B armcdepe aszora, 3arem 6H. pactBop HCl (30.9 xr) mo

3HaueHus: pH = 4. Peakuuonnyto cmech HarpeBanu a0 40~50°C, nepememnBany 3 daca, 3aTeM
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oxnaxpamun a0 15~25°C wu mnepememmBamu 4 daca. Cmech LEHTPUPYTHPOBAIH, OCANOK
npombiBaim cMechbio Boma: TT'® (3:1, 72 xr) u Bomoit (94 xr). [lony4eHHBIH TBEPIABIA MPOAYKT
cymunu nipu 40~50°C B teuenue 27 wacos, nony4as Coemunenue 1 ¢ Beixogom 93.7% wu
4uCcTOTOH 97%.

4-(4-((4-xnop-3-(tpudropmermn)penmn)cyabdornn)pennn)-2,4-quruapo-3H-1,2,4-
TPHUA30J1-3-THOH AOTOJHUTEIBHO OUUINAIN (PHUIBTPOBAHUEM U NepeKkpucTauu3anuei. 17.4 xr 4-
(4-((4-xnop-3-(Tpudropmerrn)pennn)cyaponnn)bennn)-2,4-murunpo-3H-1,2,4-tpuazon-3-
THOHa pacTBopsuin B aneroHe (158 xr) m mepememmBamu npu 20-30°C mo momyuyeHHs
MpO3pavyHOro pacteopa. PactBop ¢uibsrpoBanmu uepe3 Menkud (uubTp u ymapuBamu 7-9
o0beMOB B Bakyyme, moanepskupas temmeparypy Hiske 40°C. Cwmech oxmaxxpamu no 30°C,
no0aBIsUIH 3aTpaBOYHbIE KprcTauibl (21 1), mepeMemnBaiu 7 4acoB, 3aTe€M yHapUBaIH 10 3-5
00BEMOB B BaKyyMe, oJAep:kuBas Temneparypy Huxe 40°C.

IIpoBonuaM ABYKpaTHYIO 3aMEHY PAacTBOPUTENs HA STAHOJ IMyTeM IOCIEA0BaTEIbHOIO
nobasyieHus1 3TaHoNa (56 kr, 52 Kr), mepeMenInBaius U yrapuBaHus 10 3-5 00beMOB B BaKkyyMe
npu temneparype Hike 40°C. IlonyueHHOe coeuHEHHE NEePEeKPUCTANIN30BbIBAIN U3 3TAHOJE
(88 kr) myrem HarpeBaHusi 1o 75~82°C, mepemelnnBaHusl MOJY4YEHHOW cMecu B TeueHue 10
4acoB, oxyaxaeHus A0 15-25°C B TeueHue 5 4acoB U NnepeMeIlNBaHUsl NOJYYEHHOW CMECH IpU
15-25°C B Teuenmne 8 wuacos. Cmech ¢uibTpoBany, HMpoMbiBad 160 rpamMmaMu 3TaHONA |
cyurmnu npu 40-50°C B teuenue 10-16 ugacos, monyuas 16.64 xr Coeaunenust 1 ¢ uncroToi
99%.

IMpumep 2. 4-(4-((4-xmop-3-(Tpudropmerrn)ennn)cyabPoHn)-2-MopPoTHHOPEHIIT)-

2,4-nmurunpo-3H-1,2,4-tpuazon-3-tnoH (Coennnenne 2)

0, 0
FaC S
ﬁ S
cl N/U\NH
\: {
[Nj N
0

Cunte3 4-(4-((4-xnop-3-(rpudropmern)deHmn)cyabhponni)-2-mopdonuHopermn)-2,4-
auruapo-3H-1,2,4-tpuas3on-3-TuoHa NPOBOAUIIN aHAJIOMYHO onucaHHOMY B Ilytu cuntesa B B
Ipumepe 1 us 4-(5-grop-2-uurpopenun)mopdomnuna. 'H AMP (300 MI'u, IMCO-ds) & 14.00
(1H, ¢), 8.41 (2H, m), 8.67 (1H, ¢), 8.04 (1H, n, J = 6 I';y), 7.90 (1H, an, J = 3, 6 '), 7.83 (1H,
n,J=3Tu),7.71 (1H, x, J =6 Tn), 3.55 (4H, m), 2.82 (4H, m). LCMS ES+ (m/z), 505.0 M+1)+,
HaOmoaercst xapakrepHas 1ist npucyrcereus Cl kapTuHa.

IMpumep 3. 4-(4-(penuncynpponmn)pernn)-2,4-nuruapo-3H-1,2,4-rpuazon-3-tuox
(Coenunenue 3)

Cranus 1: Cunre3 OeH30JCyIb(pUHATA HATPHS:
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Denuncynppormmxiopun (3.5 r, 19.9 mmons, 1 5kB.) nobasyisanm B pacTBOp CyJabdpuTa
Hatpus (5 1, 39.8 MMoutb, 2 3kB.) u OukapOonara Hatpus (3.3 r, 39.8 Mmoub, 2 3kB.) B Boae (50
mit). PeakunoHHYI0 CMeCh MepeMelInBad B TeUEHHE 2 4acoB NPU KOMHATHOH TeMmmepaType.
Bony ymamsimn B BakyyMme, OCTaTOK CYCHEHAMPOBAIM B MeTanosie U ¢uibrpoBaimu. Ocratok
NIPOMBIBAJIM METAHOJIOM eIle 3 pa3a U GuIbTpoBaIH. MeTaHOJbHbIE QUIBTPATHI OOBETUHSIIN U
ymapusanu. IlonydeHHOe TBepaO€ BEIIECTBO CYCHEHAMPOBAIM B METAaHOJE U (DUIBTpOBAIM.
QDubTpaT ynapuBaiH, MOJy4as ChIpoi OeH30JICyNb(UHAT HATPHS, KOTOPBIA HCIONB30BAIH B
crenyromel craguu  06e3 gomosHuTenbHOW oumctku. Otpun. LC-MS: 141.14 (M-H),
CsHsNaQO,S.

Cranus 2: Cunres 4,4,5,5-rerpamerin-2-(4-autpodennn)-1,3,2-nnokcadoponana:

o
Br Pd, (BPin), 1
P O’
NO, Craoun 2
NO

Cwmech 1-6pom-4-aurpodensona (2.02 r, 0.01 mouns, 1 3kB.), 4,4,4',4',5,5,5',5'-okTameTII-

2

2,2'-6u(1,3,2-muokcadoposana) (2.54 r, 0.01 mousb, 1 5kB.), anerara kanaus (2.88 r, 0.03 moub, 1
5kB.) 1 PdCL(dppf) (0.82 r, 1 .0 mmonb, 0.1 3kB.) B nuokcaHe (35 MJI) KUISTUIN B TEYCHHE
Houn. CMmech OXJaXmaidu A0 KOMHATHOW TeMmmepaTypsl, pazbaBmsuin Bomod (100 mu) wm
skcTparupoBan  stwianeratoM (100 M x 3). OpraHudeckne 3KCTPAKThl OOBEIUHSIIH,
NPOMBIBAJIM HACBIIEHHBIM PACTBOPOM xXjopuma Hatpust (50 mur), cymmian Hajx Oe3BOAHBIM
cynbdarom HaTpus u ynapusainu. OCTaTOK OYUINAIA METOJIOM KOJIOHOYHOM Xpomarorpaduu Ha
cunkarene (nerposiennsiii s¢up/stunanerar = ot 20:1 go 5:1), nonydas npoaykr (1.83 r, 73%
BBIXOJ).

Cragus 3: Cunres 1-autpo-4-(penuncynbdonmn)deHzona

Kap6onat xamus (2.01 r, 14.6 Mmonb, 2 5kB.), 4A monekynspubie cura u Cu(OAc), (1.49
r, 8.0 mmonb, 1.1 5kB.) moGaBmsnmu mocienoBarenbHO B pactBop 4,4,5,5-rerpamermn-2-(4-
Hurpodennn)-1,3,2-arokcabopornana (1.82 r, 7.3 mmonb, 1 5kB.) U chiporo GEH30JCyIbpUHATA
Hatpus (2.39 1, 14.6 mmonb, 2 3kB.) B JIMCO (50 mu). PeakiimoHHyI0 cMeCh NepeMeInBajIi B

teueHne Houl npu 45°C B atmocdepe kucnopona (urapuk). PeakiiMOHHYIO CMeCh BBUIMBAJH B
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BOAY M 3KCTparupoBaiu stuiaueraroM. OpraHu4eckue 3KCTPAKTbl OOBEIUHSUIN, MPOMBIBAIIH
HACBHIIIIEHHBIM PACTBOPOM XJIOPHZA HATPHsL, CYLIMJIM Haj O€3BOAHBIM CyNb(paToM HATpPHUS H
ymapuBainyu. OCTaTOK OUUINANN METOJOM KOJIOHOYHOH XpoMaTorpadiy Ha CHIIMKArele, MoJydas
1-auTpOo-4-(Ppenmncynbsdonmn)oensomn, 0.71 r, 37% BbIxon.

Cragus 4: Cunres 4-(peruncyappoHI )aHUITHHA

O\\ 7

P 0.0
S N7
NO ©/ \©\
2 NH

1-auTpo-4-(dpenmncynbonmn)oenzon (0.7 r, 2.66 mmonb, 1 3KB.) pacTBOPSIH B
ykcycHoi kucnore (10 mu) u nobasnsmm Fe (1.49 1, 26.6 mmonb, 10 5kB.). PeakmoHHy0 cMech
Harpesanu npu 60°C B TedeHue 2 vacoB. CMech OXJaXAalu 1O KOMHATHOW TeMIepaTypel,
pa3baBisuM ATHIALETATOM, (UIBTPOBAIM, U OCAAOK HAa (UIBTPE MPOMBIBAIN 3TUJIALIETATOM.
QOuIbTpaT NMPOMBIBAIN HACBIIIEHHBIM PACTBOPOM Xjopuna Hatpus. OpraHudeckuil SKCTPaKT
yIapuBaJd, U OCTATOK OYMINAIM METOAOM KOJIOHOYHOH Xpomarorpaduu Ha CHUJIHMKaresne,
nony4dast 4-(penuncynbponmn)aamaud. (0.52 r, 2.23 mmonb, 84% Beixon). Ilomox. LC-MS:
233.92 (M+H)*, C12Hi1NO,S.

Cragus 5: Cunres 1-uzotnonuanato-4-(¢penmicynbdonun)oeH3ona:

O 0 O

% Y
©/ \©\NH2 O/ \O\NCS

Tuodocren (308 wmr, 268 wmmonb, 1.2 »5kB.) pgobaBmsuii B cMech  4-
(peruncynbponmn)arannunaa (520 mr, 2.23 MMonb, 1 5KB.) U HACHIIEHHOTO BOJHOTO PacTBOpa
oukapOonara Harpus (10 mi) B xopodopme (10 mut). PeakiioHHYI0 cMeCh TepeMelBaiu B
TE€4YeHHEe 2 4YacOoB IPH KOMHATHOH TeMmrepatype B arMocdepe asora. CMech SKCTparupoBaiiu
IUXJIOPMETaHOM 1Ba pas3a. OpraHnveckue SKCTPAKThl OOBEIMHSIIN, POMBIBAIN HACHIIICHHBIM
pacTBOpPOM XJIOpHMIA HATPHs, CYIIMJIM Hald Oe3BOOHBIM Cyib()aTOM HATPHUS M YIapHUBAIIH,
nosy4asi 1-uzoruormanato-4-(GpeHmcyabhoHmT)0eH301, KOTOPBINA UCTOJIB30BAN B CIIEAYIOIIEH
cTaguu 0e3 TOMOJHHUTEIBHON OUNCTKHY.

Cramus 6: Cunre3 4-(4-(dpenmncynsdonmn)penmn)-2,4-nurugpo-3H-1,2,4-tpuazon-3-
THOHA
Qs
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PactBop coiporo 1-uzornounanaro-4-(penmncynspornn)densona (275 mr, 1.0 mmons, 1

3kB.) U ¢opmorunapazuaa (60 mr, 1.0 mmosb, 1 5kB.) B 3tanone (5 mu) kumstwin 30 MUH.
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PactBoputens ynmansii, W OCTaTok pactBopsuiu B 2%-HOM pactBope NaOH (5 wu).
Peakunonnyto cmech HarpeBanu npu 100°C eme 2 gaca. Cmech oxJyaxaaniu A0 KOMHATHOM
temnepatypsl W nomkucusan 1o pH=3-4 nobasnennem HCl BrmaBmmii  ocamox
SKCTPArupOBAIN AUXJIOPMETAHOM JBa pasa. OpraHudeckue SKCTPAKThl OOBETUHSIIN, POMBIBAITN
HACBHIIIIEHHBIM PACTBOPOM XJIOPHZA HATPHsL, CYLIMJIM Haj O€3BOAHBIM CyNb(paToM HATpPHUS H
yIapuBaJu. OcraTok  MEepeKpUCTAUTM30BBIBAIM M3  3TAHOJIA, nonydass  4-(4-
(peruncynbponmn)pernn)-2,4-muruapo-3H-1,2,4-rpnazon-3-tnon (48 wmr, 0.15 mmons, 15%
BBIXOA) B BHIE He coBceM Oemoro Teepmoro semectsa. Otpun. LC-MS: 316.1 (M-H),
C14sH11N30,S;. 'H AMP (JJMCO-d6, 400 MT'w) 6: 14.07 (ymuap, 1H), 8.77 (c, 1H), 8.16 (1, J =
8.4 'y, 2H), 7.96-8.15 (M, 4H), 7.64-7.75 (M, 3H).

IMpumep 4. 4-(4-((4-xnopdenun)cynbponmn)pennn)-2,4-quruapo-3H-1,2,4-rpuazon-3-

tnoH (Coenunenue 4)

Sy
S
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cl N/I(

\QNINH
4-(4-((4-xnoppennn)cynbponmn)pennn)-2,4-muruapo-3H-1,2,4-rpuazon-3-tuon ObL1
CHHTE3MPOBAH MO METOIMKE, aHAJIOTUIHOHN onucanHon s 4-(4-(pernncynbponmn)pernn)-2,4-
muruapo-3H-1,2,4-tpuazon-3-tnona. Beixon Ha cramuu 6: 22%, He coBceM Oenoe TBepaoe
semectso. Otpun. LC-MS: 350.0 (M-H)", C14H10CIN30:S;. 'H SAMP (/{MCO-d6, 400 MI'n) 6:
14.08 (ymup, 1H), 8.77 (¢, 1H), 8.18 (1, J = 8.4 I'y, 2H), 7.98-8.06 (m, 4H), 8.79 (1, J = 8.4 I',
2H).
IMpumep 5. 4-(4-((4-xnop-3-merundernn)cyabbornn)penmn)-2,4-nuruapo-3H-1,2,4-
Tpuazon-3-tuoH (Coenunenue 5)
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4-(4-((4-xnop-3-metrndennn)cyappornn)pennn)-2,4-qurunpo-3H-1,2,4-rpuazon-3-
THOH ObUT  CHUHTE3WPOBAaH 1O METOJIWKE, AaHAJOTMYHOW  OmucaHHOW s 4-(4-
(peruncynbponmn)pernn)-2,4-murnapo-3H-1,2,4-rpuazon-3-tnona. Berxox Ha cramuu 6: 12%,
cBeTno-xkentoe Tepaoe Bemectso. LC-MS: 364.0 (M-H)", CisHi,CIN302S;. 'H AMP (JIMCO-
d6, 400 MI'n) 6: 14.09 (ywup, 1H), 8.77 (¢, 1H), 8.17 (n, J = 8.4 I'y, 2H), 8.07 (¢, 1H), 7.99 (7,
J=284Tu,2H), 786 (n,J =7.6T'y, 1H), 7.71 (n, J = 8.4 'y, 1H), 2.42 (c, 3H).

ITpumep 6. 4-(4-((3-(Tpudropmermn)pernn)cyappornn)penmn)-2,4-nuruapo-3H-1,2,4-

Tpuazon-3-tuoH (Coennnaenue 11)
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4-(4-((3-(Tpudropmerun)penmn)cynbhonmn)permn)-2,4-muruapo-3H-1,2,4-tpuazon-3-
TUOH OBLI CHHTE3MPOBAH MO METOJUKE, aHAJIOTHYHOU onucaHHOW s 4-(4-(dhenuncynbdonmn)
¢bennn)-2,4-nurunpo-3H-1,2,4-tpuazon-3-tnona. Berxox Ha cramuum 6: 13%, He coBceMm Oenoe
tBeproe Bemectso. Otpun. LC-MS: 384.1 (M-H)", C15sH10F3N30,S,. 'H AMP (JIMCO-d6, 400
MI'n) ¢: 14.08 (yummp, 1H), 8.78 (¢, 1H), 8.37 (M, 2H), 8.28 (n, / = 8.4 'y, 2H), 8.14 (n, J = 7.6
I'n, 1H), 8.02 (», J = 8.4 'y, 2H), 7.93 (m, 1H).

ITpumep 7. 4-(4-((3-merokcudenmn)cynppornn)dpennn)-2,4-quruapo-3H-1,2,4-rpuazon-

3-tuoH (Coennnenue 12)

QP
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N

4-(4-((3-Metokcugenun)cynbdonmn)permn)-2,4-quruapo-3H-1,2,4-rprazon-3-tTuox
ObUT CHHTE3MPOBAH IO METOJUKE, AHAJOTHYHOW ommcaHHOH i 4-(4-(pennncynbponnn)
¢bennn)-2,4-nurunpo-3H-1,2,4-tpuazon-3-trnona. Berxox Ha cramuu 6: 57%, He coBceM Oenoe
tBeproe BemectBo. LC-MS: 346.0 (M-H),, Ci1sH13N305S,. 'H SIMP (JIMCO-d6, 400 MI'n) 6:
14.09 (ymup, 1H), 8.78 (¢, 1H), 8.19 (n, J = 8.4 'y, 2H), 7.98 (1, J = 8.4 I'y, 2H), 7.56 (m, 2H),
7.52 (c, 1H), 7.28 (m, 1H), 3.85 (¢, 3H).

ITpumep 8. 4-(4-(3-(numernnamuHo)penmncynbdonmn)permn)-1H-1,2,4-rpuazon-5(4H)-

tnoH (Coenunenne 15)

| QP
U
N
NH
-
Cranus 1: N,N-nmumernn-3-(4-HUTpo(eHUITHO )aHWIINH!

NC
AT
Br

2. HCHO i
Hea-—laeas!
Cragun 1
A NO
3-AmMunob6en3onTHona (2 r, 16.0 mmonsb, 1 3kB.) nobasJsiu B cMech 4-OpoMHUTpOOEH301a

(3.5 1, 16.0 mmonb, 1 5kB.) u kapboHara kanmus (4.4 r, 32.0 mmoutb, 2 3kB.) B IM®A (30 mun).

2

PeakunonHyro cMech nepeMelnBaii B TeUeHUe 2 4acoB NMPU KOMHATHOW TemrepaTtype. CMech
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BBUIMBAJIM B BOJY M SKCTPArMpOBAIM 3THJjALETaTOM TpU pasza. OpraHu4YecKre >KCTPAKThI
0OBEIUHSIIN, POMBIBAJIN HACBHILIEHHBIM PACTBOPOM XJIOPUAA HATPUS, CYLIMIIN HaJ O€3BOAHBIM
cynbdarom HaTpus u ynapusainu. OCTaTOK OYUINAIA METOJIOM KOJIOHOYHOM Xpomarorpaduu Ha
cunukarene (merponedHeli  sdup/srmnanerar = ot 50:1 mo 10:1), nonyuas 3-(4-
auTpodenuaTuo)anunun (2.74 r, 70% suixon). Ionox. LC-MS: 246.7 (M+H)*, C12HioN20:S.
"H AMP (JIMCO-d6, 400 MT'n) 6: 8.12 (n, J = 8.4 T'y, 2H), 7.31 (1, J = 8.4 ', 2H), 7.16 (m,
1H), 6.75 (c, 1H), 6.68 (M, 2H), 5.45 (ymup, 2H). 3-(4-uutpodennnrno) anmwnmmx (1 r, 4.1
MMOJIb, 1 5kB.) pactBopsu B aueronutpuie (20 mi). Hobasmsun ykeycHyro kucioty (1 mi) u
BOAHBIHA pacTBOp dopmaibreruna (2.5 mur, 32.0 mmonb, 8 »kB.). PacTBop mepememuBanu B
teueHue 10 munyT n goGasmnsan NaBH3CN (1.42 r, 20.0 mMoub, 5 5kB.). Peakunonnyro cmech
nepememnBain eme 2 daca. Cmech pa30aBisuid BOJOH M 3KCTPArMpOBAIH 3TUJIALIETATOM TPH
paza. OpraHuyecKre >KCTPaKThl OOBEIUHSIIN, MPOMBIBAJIN HACHIIIEHHBIM PACTBOPOM XJIOPHIA
HATPUs, CYIIWIIN Haa O€3BOAHBIM CyNb(paToM HaTpus U ynapusain. OCTaTOK OYHIIAIN METOJIOM
KOJIOHOYHOH xpomarorpaduu Ha cunukarene (merposieitHbiii a¢up/stunaneratr = ot 200:1 mo
100:1), monyuast N,N-gumerni-3-(4-aurpodenmnruo)anmnud (340 mr, 31% sbxon). Ilomox.
LC-MS: 2747 (M+H)", C14H14sN20:S.

Cranus 2: N,N-mumerni-3-(4-HuTpodeHuICy b OHII )aHUIINH:

/2& S mCPBA MegN
\©/ \©\N02 Cragua 2 ©/ \©\

Cwmece N,N-mumernn-3-(4-uurpodennnruo)anmmmna (340 mr, 1.24 mmonb, 1 3kB.) H
mCPBA (917 wmr, 3.72 mmonb, 3 3kB.) B quxsopmeTane (15 mur) nepememinBaiyu B TeYEHUE HOUH
npu  KOMHaTHOW  Temnepatype. JoOasmsm  4,4,4'4'5,5,5' 5'-okramerun-2,2'-6u(1,3,2
nuokcadoposan) (1.3 r, 4.96 mmoub, 4 5KB.), U PEAKIIMOHHYID CMeCh mepeMemuBanu eme 30
muH. CMech BBUIMBAJIM B HACBHIIEHHbI BOAHBIN pacTBOp OmkapOoHaTa HaTpusi W
SKCTPArupoBaId  AUXJIOpMETaHOM. OpraHUYecKHue SKCTPAKTBl OOBEOUHSUIH, IPOMBIBAIN
HACBHIIIIEHHBIM PACTBOPOM XJIOPHZA HATPHsL, CYLIMJIM Haj O€3BOAHBIM CyNb(paToM HATpPHUS H
ynapuBaiy, mosy4as celpoit N, N-gumerwn-3-(4-autpodenmncynbdonmn)anmmus (400 wr,
KOJIMYECTBEHHBIH BBIXOA), KOTOPBIH HCIIOJIb30BAN B CIEAYIOMIEH CTaqun 0e3 MOTOTHUTENbHOM

OYHCTKH.

Cranus 3: 3-(4-amuHodenmncynbdormn)-N, N-1uMeTHIIaHUITHH

0P
M32N©S© Fe AcCOH MeyN
CTa ua 3 \©/ \©\
NO; a
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N,N-mumerun-3-(4-aurpodpenmncynbponmn)anmmineg (400 mr, 1.3 mmons, 1 3kB.)
pactBopstin B ykcycHod kuciote (10 mu) m nobammsm Fe (728 wr, 13.0 mmons, 10 3kB.).
Peakunonnyto cmech Harpesanu mpu 60°C B Teuenne 2 yacoB. CMech OXJIaXKAaIU IO KOMHATHOM
TEMIEepPaTypbl, pa30aBIsUIN STUIALETATOM, (PUIBTPOBANHM, M OCAAOK Ha (PUIBTPE MPOMBIBAIN
sTunaneratoM. @PuibTparT NPOMBIBAIM  HACHILEHHBIM  PAacTBOPOM  XJIOpPHIA  HATPHS.
Opranuyecknii  SKCTPAKT yINapuBaM, M OCTATOK OYHINAJIH METOAOM  KOJIOHOYHOM
xpoMarorpadguu Ha cuaukarene (merpoeitasiii agup/sTunanerar = ot 6:1 xgo 3:1), nony4as 3-
(4-amuaodpennncynbponmn)-N,N-tumernnaauana (240 mr, 67% Boexon). Ilonox. LC-MS:
276.9 (M+H)", C14H16N20,S.

Cragus 4: 3-(4-m3otuonmanatopeHmICyTbGoHMT)-N, N-THUMETHUITaHUTIH

s
4 cI” >l

RV
Me,N 8 Me,N S
\© Cragua 4 U \Q
NHy NCs

Tuogpocren (105 wmr, 091 wmmons, 1.1 »3kB.) poGaensmm B cmech  3-(4-
amuHOpeHmncyIb(ponmn)-N,N-numerrnanunuaa (230 mr, 0.83 Mmob, 1 3KB.) U HACBIIIEHHOTO
BOAHOTO pactBopa OukapOonarta Hatpus (10 mu) B xmopodopme (10 mi). PeakiimoHHYIO CMECh
nepeMeInBajIi B T€YeHHEe 2 4acoB NMPH KOMHATHOH TemrmepaTtype B atmochepe aszora. Cmech
SKCTPArupOBAIN AUXJIOPMETAHOM JBa pasa. OpraHudeckue SKCTPAKThl OOBETUHSIIN, POMBIBAITN
HACBHIIIIEHHBIM PACTBOPOM XJIOPHZA HATPHsL, CYLIMJIM Haj O€3BOAHBIM CyNb(paToM HATpPHUS H
yIapuBasi, Mojy4asi cbipoii 3-(4-uzotnormanarodeHmwicyabhponnn)-N,N-qumerrnnanmimH (280

MI, KOJMYECTBEHHbIH BBIXOZ), KOTOPBIH HCIOJB30BAIM B CleAyIOmeH craguun  0e3

2

JOMOJHUTEILHOU OUUCTKU.

Cramus S: 4-(4-(3-(numernnamuso)pennncynsponmn)pennn)-1H-1,2,4-rpuazon-5(4H)-

THOH
1 00
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CTagua 5 N
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PactBop ceiporo 3-(4-m3otnounanarodpenmncynbdonmn)-N,N-mumernnanunnaa (280 wmr,
0.9 mmoub, 1 3kB.) U popmoruapasuzaa (54 mr, 0.9 mmons, 1 5kB.) B 3Tanoxe (10 M) KUNSATUIH
30 munHyT. PacTBOpUTENb YAANSIIN, U OCTATOK pacTBOpsuu B 2%-HOM pactBope NaOH (10 m).
Peakunonnyto cmech HarpeBanu npu 100°C eme 2 gaca. Cmech oxJyaxaaniu A0 KOMHATHOM
temnepatypsl W nomkucusan 1o pH=3-4 nobasnennem HCl BrmaBmmii  ocamox
SKCTPArupOBAIN AUXJIOPMETAHOM JBa pasa. OpraHudeckue SKCTPAKThl OOBETUHSIIN, POMBIBAITN

HACBHIIIIEHHBIM PACTBOPOM XJIOPHZA HATPHsL, CYLIMJIM Haj O€3BOAHBIM CyNb(paToM HATpPHUS H
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ynapuBaiu. OCTaTOK NMEPEeKPUCTAINTU3OBBIBAIA U3 3TaHOJa, mosydas 4-(4-(3-(auMeTuiamMuHo)
denmncynsponmmn)penmn)-1H-1,2,4-rpuazon-5(4H)-tuon (30 mr, 9% Beixon). Otpuu. LC-MS:
360.70 (M+H)", C16Hi6N4O0,S,. 'H AIMP (JIMCO-d6, 400 MI'n) 6: 14.08 (ymup, 1H), 8.77 (c,
1H), 8.16 (n, J = 7.2 T'u, 2H), 7.95 (n, J = 7.2 T'y, 2H), 7.40 (M, 1H), 7.19 (M, 2H), 6.99 (m, 1H),
2.97 (c, 6H).

IMpumep 9. 4-(4-((4-xnop-3-(Tpudropmermn)pennn)cyapPponni)-2-(nmunepuaus- 1 -

win)bennn)-2,4-muruapo-3H-1,2,4-tpuaszon-3-tuon (Coennuaenue 19)

Cranus 1: Cunres 1-(5-6pomM-2-HuTpodeHmn)nunepuanHa

H
Br C\’ Br O
b NO, Cragmns 1 C[NOQ

Cwmecp 2,4-nubpom-1-aurpobensona (2.81 r, 10.0 mmomns), nunepunuHa (0.94 r, 11.0
MMOJIb) U KapOoHaTa kamus (2.76 r, 20.0 mmons) B JIMPA (20 mu) HarpeBanu npu 80°C B
TedyeHue 3 yacoB. CMech OXJIaXKIanu 1O KOMHATHOH TeMrepartypsl, pa3dasisum oo (100 mi)
u skcrparupoBaimu stwianeratoM (100 mum x 3). OpraHudeckne SKCTPAKTbl OOBEIUHSIIH,
NIPOMBIBAJIM HACBILIEHHBIM PACTBOPOM XJjiopuaa Hatpus (50 mut x 2), cymmau Hajx Oe3BOAHBIM
cynbdarom HaTpus u ynapusainu. OCTaTOK OYUINAIA METOJIOM KOJIOHOYHOM Xpomarorpaduu Ha
cunukarene (merposieiinbiii 3¢up/sTunanerar = ot 300:1 go 200:1), momywas 1-(5-Gpom-2-
uutpodenun)munepunus (2.2 r, 77% BLIXOA) B BUJE KENTOrO TBEpAOro BemiectBa. 'H SIMP
(CDCI3, 400 MI'n) o: 7.66 (n, J = 8.8 I'y, 1H), 7.23 (¢, 1H), 7.05 (m, J = 8.4 I'y, 1H), 3.03 (m,
4H), 1.71 (m, 4H), 1.62 (M, 2H).

Cramus 2. Cunres  1-(2-HuTpo-5-(4,4,5,5-TeTrpamermi-1,3,2-auokcaboponan-2-
1) EHIT) TUITEPUINHA:

Bf@@ Pd, (BPin), PfﬂB‘\@i\Q
NO, Cragusa 2 NO,

Cwmecp 1-(5-6pom-2-aurpodenmwmnunepunusa (2.2 r, 7.8 mmounn), 4,4,4',4'5,5,5',5'-

2 2 2TV 2

oktameTmi-2,2'-6m(1,3,2-nnokcaboponana) (1.97 r, 7.8 mmons), anerara xamus (2.23 r, 23.3

mmone) U PdCly(dppf) (0.63 1, 0.8 mmonp) B nuokcane (100 mu1) KHIATHIM B TE€UEHHE HOYM.
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CwMmech oxnakaany 10 KOMHATHOH TeMIiepatypsl, pa30asisti Bogoi (200 MiT) B SKCTparupoBajy
stunaneratoM (200 mi x 3). OpraHudeckue 3KCTPAKThl OObEAMHSIIH, TPOMBIBAIH HACHIIIIEHHBIM
pactBopoM xmopuma Hatpust (50 ma x 2), cymmiau Hajg Oe3BOOHBIM Cyib(aToM HATpHs |
ynapuBaid. OCTaTOK OYMINATKM METOAOM KOJIOHOYHOH Xpomartorpaduu Ha CHIIMKarene
(nerponetinbiii  3¢up/sTinanerar = ot 100:1 mo 20:1), momywast 1-(2-HuUTpo-5-(4,4,5,5-
terpameTii-1,3,2-nrokcaboponan-2-wn)peanm)nmunepuaud (1.1 r, 43% Bbxon). Ilomox. LC-
MS: 333.22 (M+H)", C17H25BN2Os.

Cranus 3: Cunres 1-(5-((4-xnmop-3-(Tpudropmernn)perrn)cyabPonw )-2-

HUTpO(EeHWIT) MTUIepuInHA

0
ORISR S,
PinB N Cl FBC;@/S\@N
\C[ Crtagusa 3 Cl NO,

NO,

Kap6onat xamus (828 mr, 6.0 mmonn), 4A momexymsapnbie cuta (2 1) u Cu(OAc), (610
Mr, 3.3 MMoJIb) 100aBISUIM MOCHENOBaTeNbHO B pactBop coeamueHus 2 (1 r, 3.0 mMmomnb) u
Hatpus 4-xinop-3-(tpudtopmernin)oensoncynbdpunara (1.46 r, 6.0 mmons) B JIMCO (25 wmn).
PeaknnonHyr0 cMech mepeMmemnmnBaiu B TeueHue Houu mpu 60°C B aTMocdepe Kuciopona
(wapuk). Peaknmonnyro cMech BbuMBaIM B Boay (100 mur) M SKCTparupoBalid 3THIALIETATOM
(100 mi x 3). Opranudeckue 3KCTPAaKThl OOBEIMHSUIN, MPOMBIBAJIN HACBIIIEHHBIM PacTBOPOM
xynopuaa Hatpus (50 mu x 2), cyurmun Han Oe3BOAHBIM Cysnb(aTOM HATPUS U yIIAPHBAJIH.
OcraTok ouMIIaTM METOAOM KOJOHOYHOH Xpomarorpaduu Ha cuiukaresne (NeTPOJICHHBIN
spup/sTinanerar = ot 200:1 mo 80:1), momywast 1-(5-((4-xmnop-3-(TpudTopmerni)peHrn)
cynbponmn)-2-aurpodenmn)nunepunut (110 mr, 8% Bbxon).

Cramus 4: Cunre3 4-(4-xnop-3-(Tpudropmerun)pernncynbHorun)-2-(munepuans-1-

@ % )
N
CTa,DM94 Cl NH,

1-(5-((4-xnop-3-(Tpudropmerun)perun)cyabporni)-2-aurpodpenmwn)nmunepuans - (110

WIT)aHITIHA:

mr, 0.24 mMob) pacTBOpsiH B ykcycHOH kucnoTe (10 mu) u noGasnsimu Fe (137 mr, 2.4 MMoub).
Peakunonnyto cmech Harpesanu mpu 60°C B Teuenne 2 yacoB. CMech OXJIaXKAaIU IO KOMHATHOM
TeMIepaTypsl, paszOaBsuiu sTuiaueratoM (30 wmu), ¢QUIBTpoBaNK, M OCAAOK Ha (UIBTpE
npombiBau  stujaneratoM (10 wmu). DunbTpaT M TPOMBIBHOW PAacCTBOP MPOMBIBAJIH

HACBHIIIEHHBIM pacTBOpoM xjopuma Hatpus (20 mur). OpraHudeckuil SKCTPAKT yNapuBaId U
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OCTaTOK OYHMINAIM METOJOM KOJIOHOYHOW Xpomartorpaduu Ha cuiukarene (NeTpoJeiHbIHN
spup/sTrnanerar = ot 100:1  mo  50:1), momywas  4-(4-xmop-3-(Tpudropmerin)
bennncynbdonmn)-2-(munepuans- 1 -nn)anmmud (100 mr, xomuuectBeHHbIH BbIXOA). LC-MS:
418.76 (M+H)", Ci1sHi3CIF3N,0,S.
Cragus 5: Cunres 1-(5-(4-xnop-3-(TpudTopmernn)heHunCyabpoHn )-2-

WU30THOLIMAHATO(ESHIT) TUTIePUIHHA;

0,0 O i 0,0
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Tuodocren (30 mr, 0.26 mmonp) nobamisiu B cMech 4-(4-xmop-3-(Tpudropmerin)
benmncynbponun)-2-(munepuaus- 1 -um)anunuaa (100 mr, 0.24 MMOJB) U HACBIIIEHHOTO
BOJHOTO pacTBopa OukapOonara Harpus (10 miu) B xnmopodopme (10 mi). Peaknmonnyro cmech
nepeMeInBajIi B T€YeHHEe 2 4acoB NMPH KOMHATHOH TemrmepaTtype B atmochepe aszora. Cmech
skcTparupoBanu auxyiopmeranoM (10 mnm x 2). OpraHwueckue SKCTPAKThl OOBEIUHSLIH,
NPOMBIBAJIM HACBIIEHHBIM pPacTBOpoM xiopuma Hatpust (10 mur), cymmian Hax O€3BOAHBIM
cynbparom Hatpus W ymapuBaiM, mogy4as ceipoil  1-(5-(4-xmop-3-(Tpudropmeri)
bennncynbpdonmn)-2-uzornonnanaropenmm)nunepuana (80 wr, 67% BBIXOZ), KOTOPBIH
UCTIOJIB30BAIIH B CIIEAYIOIIEH CTaguy Oe3 JOMOJHUTENbHON OUNCTKHY.

Cramus 6: Cunres 4-(4-((4-xnop-3-(tpudropmerni)penmn)cynbHoHmn)-2-(MunepuanH-
1-unm)pennn)-2,4-qurunpo-3H-1,2,4-tpuazon-3-TroHa:

O

0,0 \/\j H o NH2 0.0
FaC N H _ F4C S

S

/\© @ Craginn 6 i
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cl NCS M/L(

NH
PactBop 1-(5-(4-xnop-3-(Tpudropmermn)peHmncynbhoHMIT)-2-

n3ornonranaropenmmnunepuauHa (80 mr, 0.17 mmons) u ¢opmorunpazuna (10 mr, 0.17
MMoJib) B 3Tanose (10 mur) kumsitumm 30 MuH. PacTBOpUTEND YIOANsAIn, H OCTATOK PACTBOPSUTH B
2%-noM pactBope NaOH. Peaxkuumonnyro cMech Harpesanu mnpu 100°C eme 2 gaca. Cmech
OXJIAKIANU JO KOMHATHOH Temmeparypbl u nonakucisiii no pH=3-4 noGasnenwmem HCL
BrimaBmuii 0cagok 3KCTparupoBajd IUXJIOPMETAaHOM JBa pas3a. OpraHudeckue SKCTPAKThI
0OBEIUHSIIN, POMBIBAJIN HACBHILIEHHBIM PACTBOPOM XJIOPUAA HATPUS, CYLIMIIN HaJ O€3BOAHBIM
cynbarom Harpuss u ynapuBanu. OCTaTOK MEPEKPUCTAIIM30BBIBATIH M3 3TAHOJA, MOJy4ast

neneBoit 4-(4-((4-xnop-3-(tpudropmernn)pennn)cynbhonmn)-2-(nmunepuans- 1 -un)pernn)-2,4-
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muruapo-3H-1,2,4-rpuazon-3-tuon (27 mr, 31% BBIXOI) B BHIE HE COBCEM OEJIOTO TBEPAOTO
semectsa. [lonox. LC-MS: 502.88 (M+H)*, C20Hi1sCIF3N40,S,. 'H IMP (JIMCO-d6, 400 MI'1r)
0: 14.01 (ymup, 1H), 8.64 (c, 1H), 8.42 (m, 2H), 8.04 (n, J = 8.0 I'y, 1H), 7.84 (1, J = 8.4 I'y,
1H), 7.77 (¢, 1H), 7.67 (o, J = 8.4 'y, 1H), 2.77 (m, 4H), 1.44 (m, 6H).

ITpumep 10. 4-(4-(4-xn0p-3-(TpudTopmerni)beHmnCcyabponHmI)-2-

(mmaTunamuno)pennn)-1H-1,2,4-rpuazon-5(4H)-tuon (Coenunenne 21)

4-(4-(4-xn0p-3-(Tpudropmernn)penmncyabPponnn)-2-(ausTrnamuno )pennn)-1H-1,2 4-
TpHra3oa-5(4H)-THOH ObUT CHHTE3MPOBAH MO METOAMKE, aHAJIOTMYHON onucaHHON mist 4-(4-((4-
xyop-3-(tpudropmernn)perin)cynbhormn)-2-(munepuaus- 1 -mm)pennn)-2,4-aurunpo-3H-
1,2,4-tpuazon-3-tuona. Beixon Ha cramum 6: 12%, He coBceM Oesoe TBepnoe BemectBo. LC-
MS: 489.0 (M-H)", C10HisCIF3N40,S,. '"H SIMP (/IMCO-d6, 300 MI'u) 6: 14.01 (ymup, 1H),
8.47 (c, 1H), 8.39 (M, 2H), 8.05 (m, 1H), 7.77 (m, 2H), 7.62 (m, 1H), 2.93 (m, 4H), 0.84 (1, J =
6.75 I'u, 6H).

B HEKOTOpPBIX Cydasx ONMHCAHHBIE BBIIIE CIOCOOBI JOMOJHUTEIBHO BKIFOUAIOT CTAIHIO
(bopMHUpPOBAHHST COJTM COENMHEHHsI MO HACTOSIIEMY HM300peTeHHI0. BapuaHTBI OCYIIECTBICHUS
KacaroTCs JAPYIHMX OINHCAHHBIX B HACTOSIIEM TEKCTE€ CIOCOOOB; M MPOAYKTA, MOJIYUYEHHOTO
TrOOBIM M3 OTIMCAHHBIX B HACTOSIIIEM TEKCTE CIIOCOOOB.

B HEKOTOpPBIX Cydasx ONMHCAHHBIE BBIIIE CIOCOOBI JOMOJHUTEIBHO BKIFOUAIOT CTAIHIO
dbopMupoBaHHs CONM, BKJIOYAs (PaMalEBTHUECKH TNPUEMIIEMYIO COJIb, COEIUHEHHs IO
HacTosimemy wm3o0perennto. Conebie  (OPMBI  MOXKHO TOJYYUTH C  HUCIHOJIb30BAHHEM
CTaHIAPTHBIX METOAMK TMOJYYeHHs COJied, H3BECTHbIX B JHaHHON oOnactu. BapuaHTsl
OCYILIECTBIIEHHUs] KACAalOTCs IPYTUX ONMHUCAHHBIX B HACTOSIEM TEKCTE CMOCOOOB, W MPOAYKTA,
MOJIYY€HHOTO JIFOOBIM M3 ONMCAHHBIX B HACTOSIIEM TEKCTE CIIOCOOOB.

IIpumep 11. IIpenapatel, MONy4YE€HHBIE METOAOM CyXOI'O PACHbIICHUS

IIpemaparsr CoenuHenuss 1 moiydanu ¢ MPUMEHEHHEM METOJOB CYXOTO PAaCIbLICHHUS.
Uerblpe pacTBOpa Ul pPACHBUICHHS, COAEPIKALIUX pas3Hble IMOJUMEPbl B COOTHOLICHUH
noJmMep:coeanHeHue = 3:1, TOTOBHWJIM M pacmpULuUd B J1IAOOPAaTOPHOW PaCHbLIMTENbHOM
cymmike Buchi B-290. Ilapamerpel pacmbuieHHsT M TOJyYeHHbIE Pe3yJbTaThl OOOOIIEHBI B

Tabmure 1.
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Tabmuna 1
o
o | Momep: |l TR | rennepatypana | pacisems | Bixo
SSD | CocnuncHue P p p YE p . A
ocraTtka | moroka (r/MuH) Bbixoze (°C) (muH)
3:1 PVP-VA o o
1 64: Coex. 1 15% 8 40 11 90.2%
3:1 Komnunon o o
2 30 Coex 1 15% 8 41 11 87.7%
3:1 HPMC o 0
3 E5: Coen. | 10% 8-10 40 14 76.5%
3:1 HPMC- o 0
4 AS: Coex, 1 10% 8 39 18 77.4%

Pacteop 80:20 JIXM:MeTaHOJ HMCHOJB30BAIH KAaK PACTBOPUTEND IJIsI PACIBUICHUS BO
BCex pacTBopax. PacTBopsl mnst pacnbuieHus:, coaepxkaiiue PVP-VA 64 u Komnmunon 30, nmenn
conepkaHue TBepAoro ocratka 15% Bec/Bec, YTO BKIIOYAET COAEpIKAHWE M TOJHMEpa, |
coenuHeHusi. PactBopbl st pacmbuienus, coxepskamune HPMC ES5 u HPMC-AS, umenn
conepskanue TBepaoro ocrarka 10% Bec/Bec. st KasKI0TO IIUKJIA PACTIBUIEHUS UCTIOIB30BAJIOCh
obmee konmuectBo Coennnenns 1, pasaoe 3.1 1.

Bce nucnepcun, mosydeHHbIE METOAOM CyXoro pactbuieHust (SDD), cymunm B TeueHne
Houu nipu 40°C B Bakyyme 25 mmHg, ¢ mpoayBkol a3oToM B TedeHue 15-20 MuHYT nepen
U3BSITHEM U3 TNIeUN Ha XpaHEHUe B aTMocdepe a30Ta B MEPBUYHOM KOHTEHHEpe, U OCYIIaJH BO
BTOPOM KOHTEUHEDE.

Coemunennss u SDD  Buszyanu3upoBajid € NPUMEHEHHEM MHUKPOCKOIHUU B
noyisipu3oBaHHOM cBere (PLM) u aHanu3upoBalll METOJOM PEHTTCHOCTPYKTYPHOTO aHain3a
nopomka (PXRD), nuddepenumansHoii  ckanupyromeit  kamopumerpun  (JACK) #
TepMmorpasuMmerpudeckoro ananusa (TT'A).

PXRD mpoBogunu ¢ mnpuMeHeHHUEeM AudpakToMeTpa s PEHTTEHOCTPYKTYPHOTO
aHanmu3a nopomkos Rigaku (MiniFlex 600 FAE-R PDXL-Version 2-0 Cu Ko radiation S/N
BD63000375). Ha ¢ur. 2A nokazana PXRD (peHTreHOCTPYKTYpHBIH aHAJNU3 TOPOIIKA)
nuarpamma Coeaunenust 1. PXRD nuarpamma CoenuHenus 1 mokasplBaeT, 4TO 3TO COEAUHEHUE
IJIAaBHBIM 00pa3oM KPHUCTAJUIMYECKOE, TOCKOJbKY mNUkU octpeie. Ha ¢ur. 2B mnokaszana
nepekpbiBatomasics PXRD npuarpamma derbipex pasHbix mnpenapatoB CoenuHeHus |,
MOJY4YEHHBIX MeTOA0M cyxoro pacneuieHuss. PXRD nmarpammbl gucnepcuii, MNOJy4eHHBIX
MeTonoM cyxoro pacrbuieHust (SDD #1-4) mokassIBarOT, YTO JUCTIEPCHH, MOJYYEHHBIE METOJIOM
CYXOT'O PacHbUICHHS, IPEACTABIIIOT COOOH TIIaBHBIM 00pa3oM aMOp(HOE BEIIECTBO.

Ha ¢wur. 3A nokasano nepekpsiBanue JICK u TT'A Tepmorpamm Coennnenust 1. Ha ¢wur.
3B, 3D, 3F u 3H noxasansl TT'A TepMorpaMmbl AMCIEPCHil, MOJY4YEHHBIX METOJOM CyXOrO
pacobuiernst (SDD) #1-4, cootrBerctBenno. Ha ¢ur. 3C, 3E, 3G u 31 mokasansr JICK

TEPMOTPaMMBl  TUCTIIEPCHH, TMOJYYEHHBIX METOIOM Ccyxoro pacmeuieHuss (SDD)  #1-4,
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COOTBETCTBEHHO.

dapmakokunernueckne (PK) xapakrepuctuku Tpex pasHbix npenapatos Coenunenus 1
(cBOOOIHOE OCHOBAHME U JIBE NUCIIEPCHH, TIOJYYSHHBIE METOAOM CyXoro pacmbuienusi, SDD #1
u SDD#3) ouenmBanu Ha camuax kpoeic Sprague Dawley (CD®IGS) mocne omHOKpaTHOTO
BBeZeHUsT depe3 skenynounsiii 3081 (PO, nmepopansro) 30, 100 mau 500 mr/kr B obveme 10
M/kr. B oOmmieil coHOCTH 45 >KUBOTHBIX TECTUPOBAJINM B 3TOM HCCIIEAOBAaHUH (5 KpBIC Ha
JNO3UPOBKY X 3 ypoBHS JIO3UPOBKM X 3 mpemnapara). Hocutems cocrosmn w3 0.75%
rugpokcunpornn  Metwiuewtronodsl  (HPMC;  Bec/o6), 0.2% Tween 20 (00/00) w
nenoHusupoBaHHoi Boxel. Ha ¢ur. 4A moxasamsl PK kpuBbie Coenmuenusi 1 B Qopme
cBobonHOoro ocHosanus (FB) u aByx amcrepcuii, MOJNYy4EeHHBIX METOAOM CYXOTO PaCIbUICHHS
Coenunennst 1 (SDD #1 u SDD #3). Ha ¢ur. 4B mokas3aHbl 3Ha4Y€HUs TUIOIIAAHN TMOJ KPUBOU
(AUC) otHOcuTenpHO no3upoku Coennnenus 1 B gopme cBoboanoro ocuoanus (FB) u nByx
OVCTIEPCUH, TIOTy4YeHHBIX MeToIoM cyxoro pacnbiienus: Coenunenus 1 (SDD #1 u SDD #3).

IIpumep 12. PEHTreHOCTPYKTYPHBINA aHAJIN3 MOHOKPUCTAJLIOB

PentrenoctpykrypHsiii  aHanm3 MoHokpuctamuioB (SXRD) mposommunu (Solid Form
Solutions, Penicuik, Scotland, UK) mis onpenenenust crpyktypsl Coenvunenust 1, 1 monyueHHbIe
pe3yibTaTel 0000ImeHpl B Tabnuuax 2 U 3. PEeHTreHOCTPYKTYPHBIH aHadN3 MOHOKPHCTAJUIOB
npooamyin Ha mpudope Agilent SuperNova ¢ nBoiiHBIM ucTtouHukoM, mpu 120 K ¢
ucnoas3oBanueM Mo Ko uznydenus (A = 0.71073 A), reHepupyeMoro 3anassHHOH TpyOkoii. B
NOJIYYCHHbIE JaHHbIE BHOCWIM TIOMPaBKH Ha J(QEeKThl TMOMNIOMEHNs] ¢ NPUMEHEHHEM
SMIUPUIECKON KOPPEKTHPOBKH 1O ChepuiaeckuM rapMoHuKaM. Bee nannble Obtn 00paboTaHbl,
paspelieHbl U YTOUYHEHBI B aXUPAIbHON TPUKIMHHON NPOCTPAHCTBEHHOM rpymme P-1.

Coenunenne 1 (nmpumepno 10 wmr) pactBopsuin B m3ompormwianerare (500 Mxi) B
NpO3payHOl CTEeKJIIHHOW Buane anst BOXKX obGbemMoMm 2 Mi, M 3aTeM rentaH MEIJIEHHO
midpdynmuposan B pactBop CoemumHenwst 1 mnpu  komHatHOW Temmeparype. Ilocie
BBIJIEP’KUBAHMS NIPU KOMHATHON TEMIIEPaType B TEUEHHE HECKOJBbKUX JHEH, ObLT 3aME4eH pOCT
OoJpIINX KpUCTAUIOB B (Qopme OJOKOB HH)KE MEHHCKAa pPacTBOpPa, KOTOpPbIE OKa3aHCh
MOJIXOASALIUMH ISl UCCIEOBAHMS METOZOM PEHTTEHOCTPYKTYPHOTO aHAIN3a MOHOKPHCTAJLIOB.

becusernerii ¢parment ractuakd (0.237 x 0.158 X 0.126 MM) HCTIONB30BAIH IS
PEHTTeHOCTPYKTYPHOTO aHanu3a MoHOkpuctauia. Kpucramn Obut mokpeiT MacioMm Paratone u
uccnenoBad Ha nudpakromerpe Rigaku Oxford Diffraction (Dual Source) SuperNova c
m3nyuenueM Mo Ka (A = 0.71073 A, 40 kB / 40 MA) ¢ rpaduueckuM MOHOXPOMATOPOM IIPH
120(1) K, ¢ HuskoremneparypueiM anmnapatoMm Oxford Cryosystems 700+ u mnerekropom Atlas
CCD (Rigaku Oxford Diffraction). Bcero 2123 ortpakenuii Obuio 3apuKCHPOBAHO IS

nonychepsl oTpaskeHus, ¢ ® cTpareruel, BbrauciaeHHod Ha CrysAlisPro (Rigaku Oxford
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Diffraction 1.171.38.43h, 2015) B nmumamasone © 3.02 — 31.25° ¢ pasmepom mara 1° u

skcnosunuen 20 cexkyHa Ha oTpaxkeHue. OtpakeHust nHTerpuposanu ¢ nomoureio CrysAlisPro
(Rigaku Oxford Diffraction 1.171.38.43h, 2015) B TPUKIMHHYIO 3JE€MEHTapHYIO SUYEHKY,
UCTIOJIB3YS MTOJIBMIKHBIN YCpEeOHEHHbIH (PoH, 4To najo B cymme 106625 oTpakeHUH, U3 KOTOPBIX
10259 6bun HezaBucumbiMu (I>20(1)). IlonyueHHbIe NaHHBIE MHTETPHPOBATH A0 2OMakc =
62.5° (95.4% mnonnota). KoppektupoBky mnoriomenuss BHocuiaun ¢ momombio SCALE3
ABSPACK (CrysAlisPro 1.171.38.43h, Rigaku Oxford Diffraction, 2015), npumesnss
SMIUPUYECKYI0 MOJENb 10 C(epruuecKkuM TrapMOHHMKAaM, B COYETAHHH C TayCCOBBIM
UHTErPUPOBAHUEM 110 MHOTOMEPHOH Mozen kpuctauia (ko3¢ duument nornomenus G = 0.533
MM-1).

Hcnonp3oanu naker nporpamm OLEX2 (Dolomanov, O. V., Bourhis, L. J., Gildea, R.
J., Howard, J. A. K., Puschmann, H. J Appl. Cryst. 2009, 42, 339-341) B xauecTBe nHTEepdeiica
s omnpeneneHuss ¢asbl U YTOUYHEHUs] CTPYKTYphbl. Pesymbrarsl 0oOpabaThiBasd C TOMOLIBIO
Superflip (Palatinus, L. & Chapuis, G. (2007). J. Appl. Cryst., 40, 786-790; Palatinus, L. & van
der Lee, A. (2008). J. Appl. Cryst. 41, 975-984; Palatinus, L., Prathapa, S. J. & van Smaalen, S.
(2012). J. Appl. Cryst. 45, 575-580) u merona HanmeHbInuX kBaaparos 1o F2 (Sheldrick, G.M.
(2015). Acta Cryst. C71, 3-8) B TpuKJIMHHOH mpocTpaHcTBeHHOH rpymnmne P-1. beut nmposenen
NOMCK OoJiee BBICOKOTO YPOBHs cumMmeTpuu ¢ npuMeHerneM ¢yHkunn ADDSYMM (Le Page,
Y. J. Appl. Cryst. 1987, 20, 264; Le Page, Y. J. Appl. Cryst. 1988, 21, 983) B PLATON (Spek A.
L., Acta Cryst. 2009, D65, 148), Ho Oonee BBICOKUH YypOBEHb CUMMETPUU HEe ObLI HalineH. Bee
HEBOJIOPOJHBIE AaTOMBbI JIOKAJHM30BaNM MO Kapre Pypbe, U HX TMOJOXKEHHUS YTOUYHSIIU
AHM30TPOITHO TMEPE PACUETOM UX TEMITEPaTypPHBIX KOJeOaHUH It BCeX HEBOAOPOAHBIX AaTOMOB.
B npenenax acuMMeTpuieckoi stueiKu ObLIM OOHAPYKEHBI BE MOJIHBIE KPUCTAIIOrpadpruecKu
He3aBUCHMble (popmynbHble enuHunbl CoemuHeHuss 1, omHa M3 KOTOpBIX (Mosekyna ‘B’)
JEMOHCTPUPOBAaJa pa3ynopsAAOoUYeHHE OTHOCUTENBHO Tpex MosoxeHu. PasynopsinodeHue
yrounstin ¢ nomomnbio SHELX-coBmectumoit komauasl SUMP, u Tpu ¢parmMeHTa mnokasaiu
3anonHsemocts  34.1: 432 227%. Kpome Toro, pasynopsiiodeHHble  KOJbLa
C11B(C12B,C13B,C14B,C9B,C10B); C11C(C15D,C13C,C14C,C9C,C100C);
C11D(C12D,C13D, C14D,C9D,C10D) yTOUYHSIIN KaK >KECTKHE IIECTUYTOJIBHUKU C MOMOIIBIO
SHEL X-cosmectumoii komanasl AFIX66. Kpome Toro, C15B - C13B 0bL KeCTKO yCTaHOBJIEH
paBabIM 1.49(2) A, a C9B, COD u CI13D Obum 3akperieHbl ¢ JOCTHXKEHHEM MPHMEPHO
H30TPOIHBIX TepMUYecKux kosebannii ¢ momourpto SHELX-coBmectnmoii komannabel ISOR co
3HayeHusiMu curma 0.01 m curma 0.05 nns TepMuHAIBHBIX aTOMOB. Bce atomsel Bogopoaa
MOMEeIaJ B pPAacCUMTAHHbIE IIOJIOKEHHUS C HCIOJb30BAHUEM MOJAENN «HAE3JHUKa» C

¢ukcupoBannbM Uiso 1.2 ans Bcex CH u# NH rpynn. HanGonsmuit muk: 0.76 e. A-3 mpu 0.1943
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0.1800 0.0797 [0.42 A ot S1B]. Camas raybokas sima: -1.18 e.A-3 mpu 0.2203 0.1543 0.1130 [
0.86 A ot S1B].

Kpucramnorpapuueckne nanubie s CisHoCIF3N3;O,S; (M =419.82  r/moib):
TPUKJIMHHAS, TpocTpaHcTBeHHas rpynma P-1 (Ne 2), a =10.0426(2) A, b = 12.6946(3) A, ¢ =
13.5882(3) A, a = 89.219(2)°, p = 83.540(2)°, y =73.357(2)°, V' = 1648.89(6) A3, Z =4, T'=
120(1) K, p(MoKa) = 0.533 MM-1, Dgyuucs =1.691 t/cm’, Bcero 106625 otpaskenuii (6.04° <20 <
62.5°), 10259 yHukanpHbIx oTpakeHuil (Rint =0.0431, Rsigma = 0.0252), xotopeie ObLIH
UCTIOJIB30BaHBI U BceX pacueToB. Mroroseiit R = 0.0700 (>2curma(l)) u wRy = 0.1358 (Bce
TaHHbBIE).

Crpykrypa moHokpucraa Coenunenusi 1 m3oOpakena Ha ¢ur. SA. Ha ¢ur. 5B
MOKa3aHa MOHOKpHUCTaJINYecKass CTPyKTypa acummerpuueckoil siuetiku Coenunenust 1. beuo
OOHapy>XeHO, YTO acCUMMETpHUYEecKas sYeHka COAEPKUT JBE HE3aBUCHMBIX MOJIEKYJIbI
Coenunennst 1, ¢ yTOUHEHHOH 3aCEJIEHHOCTHIO Ui 1-xjop-tpudropdeHunbHoro (parmeHra

mouekyibl ‘B’ paBnoit 34.1 : 43.2 : 22.7 %. Jlpyrux pa3ynopsioueHuil He Obu1o 0OHApyKEHO

IUISI BCEM MOJIENH.
B Tabnuue 2 mnokasaHbl

Coenunenns 1 (Popma 1).

NMOJPOOHOCTH  KPUCTAIOTPaQUUecKOro YTOYHEHUS IS

Tabmuna 2
Omnupuueckas hopmyaa C1sHoCIF3N;0,S,
PacucTHbII MOI.BEC 419.82
Temmnepatypa / K 120(1)
Kpucrannmaeckas cucrema TPUKITHHHAS
IlpocTpancTeenHas rpymnma P-1
a/A 10.0426(2)
b/A 12.6946(3)
c/A 13.5882(3)
a/° 89.219(2)
p/e 83.540(2)
y/° 73.357(2)
O6pem/ A’ 1648.89(6)
7,7 4
| — 1"/CM3 1.691
/v 0.533
F(000) 848.0
Pasmep kpucTamma/ M 0.237 x 0.158 x 0.126
Hzayucane MoKao (A =0.71073)

Huanazon 20 ams cObopa aaHHBIX/®

Ot 6.04 10 62.5

HMaTepBamsl HHACKCOB

-14<h<14,-18<k <17, -19<1<19

ITosryaeno oTpaxeHni

106625

HezaBucumerx orpaskeHnH

10259 [Rine = 0.043 1, Rsigma = 0.0252]

HanHrle / orpaHUUeHH / TApaMETPh

10259/20/634

S

1.232

®unanbubic HHACKCH R [F* > 26 (F7)]

R1=10.0700, wR, = 0.1327

®duHampHBIC HHACKCH R [Bee maHHBIC]

R1=0.0787, wR, = 0.1358

ApMaKc, ApMI/IH /e A_3

0.76/-1.18
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R = (& |Fol - [Fd) ) Z|Fd))
wRy = {& [W(Iy’ = FE)] / 2 [w(F)]} 2
S= {2 W~ )1/ (n-p)}y 2

B Tabmuue 3 mnokasaHa cuMyaHpoBaHHas 20 auarpaMma PEHTT€HOCTPYKTYPHOTO

ananmu3a nopomka (XRPD) Coenunenus 1 (@opma 1). XRPD m3o00paken Ha dur. 6.

Tabmuua 3
No Tonoxenue FWHM Imomane MexaTtoMHOE Bricora OTH. uHT-
B [°2Th.] [°2Th.] [amm*°2Th. | paccrostaue d [A] [pvmn. ] cth. [%)]

1 7.2633 0.096 89.50 12.1610 699.26 6.94
2 9.6858 0.096 119.57 9.1242 934.16 927
3 9.9875 0.120 158.90 8.8492 993.15 9.85
4 10.7073 0.120 101.23 8.2559 632.68 6.28
5 11.4394 0.096 122.72 7.7291 958.77 951
6 11.9245 0.096 32.83 7.4157 256.50 2.54
7 14.3055 0.096 317.49 6.1864 2480.38 24.61
8 14.5557 0.096 149.08 6.0806 1164.67 11.55
9 14.8445 0.096 233.35 5.9630 1823.05 18.09
10 15.1296 0.120 174.44 5.8512 1090.27 10.82
11 15.3639 0.096 111.84 5.7625 873.74 8.67
12 15.8539 0.096 381.04 5.5855 2976.84 29.53
13 16.5457 0.096 250.15 5.3535 1954.28 19.39
14 18.9653 0.096 125.47 4.6756 980.23 9.72
15 19.3893 0.168 842.79 4.5743 3762.45 37.32
16 19.7223 0.072 219.15 4.4978 2282.80 22.65
17 19.8198 0.072 244.04 4.4759 2542.05 2522
18 20.3840 0.096 347.46 4.3533 2714 .51 26.93
19 20.5478 0.072 98.72 4.3189 1028.31 10.20
20 20.9792 0.144 197.96 42311 1031.04 10.23
21 21.3094 0.072 304.21 4.1663 3168.82 31.44
22 21.5096 0.120 1522.85 4.1279 9517.79 94 .42
23 21.8210 0.096 200.37 4.0697 1565.37 15.53
24 22.7420 0.120 92.33 3.9070 577.05 5.72
25 22.9527 0.096 94.20 3.8716 735.93 7.30
26 23.3841 0.120 94.20 3.8011 588.74 5.84
27 24.3296 0.096 171.62 3.6555 1340.75 13.30
28 24 8115 0.072 167.72 3.5856 1747.10 17.33
29 25.0252 0.096 1290.30 3.5554 10080.44 100.00
30 25.3797 0.096 374.34 3.5066 2924 .51 29.01
31 25.5790 0.072 103.60 3.4797 1079.11 10.71
32 26.6520 0.072 79.62 3.3420 829.39 8.23
33 26.8121 0.072 175.89 3.3224 1832.21 18.18
34 26.9266 0.072 180.08 3.3085 1875.81 18.61
35 27.4026 0.096 73.50 3.2521 574.20 5.70
36 27.9857 0.096 64.48 3.1857 503.75 5.00
37 28.2013 0.096 130.86 3.1618 1022.32 10.14
38 28.5619 0.096 264.26 3.1227 2064.57 20.48
39 29.0172 0.072 59.44 3.0747 619.21 6.14
40 295813 0.096 119.64 3.0174 934.67 927
41 297121 0.096 186.01 3.0044 1453.19 14.42
42 29.9864 0.120 308.97 2.9775 1931.07 19.16
43 30.3430 0.120 24343 2.9433 1521.46 15.09
44 31.8318 0.096 89.32 2.8090 697.82 6.92
45 31.9921 0.096 84.06 2.7953 656.71 6.51
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46 32.5089 0.096 76.75 2.7520 599.61 5.95
47 33.9457 0.168 124.88 2.6388 557.50 5.53
48 35.9745 0.120 96.42 2.4945 602.63 5.98
49 38.0146 0.192 150.07 2.3651 586.21 5.82
50 38.9727 0.072 54.51 2.3092 567.82 5.63

IIpumep 13. In vivo uccreoosanus ¢ uchonvb3o6anuemM mpaHceeHHON MOl MoOeu
Line 61 mThyl- anvha-cunyrneun

IIpoBoaunn Heckonbko uccinenoBanuil Beenenus Coenunenusi 1 in vivo Ha Jluaum 61
(L61) mThyl-anbga-cuHykiIenH TpaHCTeHHON MbIIIUHON Moxenu Oonesnm Ilapkuncona (PD).
mThyl-anbda-cHHYKIEHH TpaHCT€HHAs MBILIMHAS MOJENb CBEPXIKCIPECCHPYET YEIOBEUECKHI
ASYN puxoro tmma B uccnenoBanusx Thy-1 mpomortopa (pacmpocTpaHeHHOE Ha3BaHUE —
Tpancrennole Mpimu Jluann 61; Rockenstein et al, 2002). ¥ Takux TpaHCTE€HHBIX MBILIEH
pa3BUBAETCS WHTEHCUBHOE HakorieHne anbga-cunykienaa (ASYN) B oOnacTsix, peneBaHTHBIX
s bonesnu Iapkuncona (Rockenstein ef al., 2002; Chesselet ef al., 2012; Games ef al., 2013),
HelposereHepanus, BKIIOYAOIIAs JereHepaunuo A0(haMUHEPTHUECKUX HEHPOHOB, CHIDKEHHUE
ypoBast noamuna (DA) u notepst T-xenmepos B mojiocatom Tene (Masliah ef al., 2000; Lam et
al., 2011), a taxxke nsurarenbHble nedextsl (Fleming ef al., 2004). Camubl TpaHCTEHHBIX U
HETPAHCTEHHBIX MBIIIEH U3 OJHOTO moméra (3-3.5 Mecsia) MCIONb30BAINCH U BCEX il VIVo
TECTOB, OITUCAHHBIX B HACTOSIIEM TEKCTE.

i. Bnusnue Coeounenus 1 na namonocuio ASYN u maprep mueiiponpomexyuu u
aymodhazuu

Anbda-cunykinenda (ASYN) npencrasnsier coOoii HelpoHaNbHBIN O€NoK, HapylmeHue
peryisinuu Kotoporo HaOmonaercss B narorenese PD. Brnusane Coennnenust 1 Ha arperanmto
anb(a-cuaykienHa otueHnBanyd Ha L61 ASYN TpaHCreHHBIX U HETPAHCTEHHBIX MBIIIAX B TECTE C
1 mecsiuem BBeneHust. L61 ASYN TpaHcreHHbIM Mblmam (Bcero 36 Mmbieit, n = 8-11 mprmeii B
TPyIIe) BBOAMIN HHBEKIMOHHO (MHTpaneputroHeansbHo) 1, S unn 10 mr/kr Coenunenns 1 umm
KOHTpoJIbHOTO pacteopa-Hocutens (5% JIMCO + 20% Cremphor EL + 0.9% ¢wuspactsop) B
cytku B TeueHue 1 mecsina. Herpancrennole mbimn (Bcero 18 mbimeid, n = 8-11 wmblmel B
IPYIIE) HCIONb30BAINCh B KA4ECTBE KOHTPOJIS, U MM BBOIWJIM HMHBEKIHOHHO €XEIHEBHO
(naTpanepuroneanpro) 10 mr/kr CoeamHeHust 1 M KOHTPOJBHOTO pacTBopa-Hocutens (5%
JIAMCO + 20% Cremphor EL + 0.9% ¢uspactsop) B cytku B Tedenue 1 mecsua. Ilo okoHuaHNH
OJTHOTO MECsIIIa, MBbILIeH 3a0MBaJIi U MPOBOANIN UMMyHorucroxumudeckoe (M1'X) onpenenenne
o011ero OTJIOKEHMs! alb(a-CUHYKIIEHHA, HEPACTBOPUMBIX OTJIOKEHHH anbda-cuHykienHa (PK +
PE3UCTEHTHBIN), ACCOLIMMPOBAHHOTO ¢ MUKpOTpyOoukamu Oenka 1A/1B-nerkas uens 3 (LC3) u
YPOBHSI MOHOMEPHOTO alib(ha-CHHYKJICHHA B TKAHIX MO3Ta.

PesynbraTe! Tecta ¢ 1 MecsilieM BBeieHUs MOKa3biBatoT, 4to CoennHeHue 1 B JO3MPOBKax

1, 5 u 10 mMr/kr (MHTpanepUTOHEATbHO, OIUH pa3 B CYTKH) OKa3bIBaeT OJArOTBOPHOE ACHCTBUE,
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KOTOpO€ BKJIIOYAaeT yMEHbIIEHHE B KOPTHUKAJIbHOM THUIINOKaMIIE U IOJOCATOM Telle YpPOBHS
MOHOMEpPHOTO, 0011ero u pesucreHTHoro k IIporennase K (mepacrBopumoro) ASYN, cornmacHo
naHHbIM uMMyHorucroxumuu (MI'X) w/mmn duxumudecknx MeTonoB. [loayueHHbIe pe3yIbTaThl
nokasbBatoT, u4to CoemuHeHue 1 cmocoOCTByeT KiupeHcy anbda-cuaykienHa (ASYN),
HEeHpoHaJIbHOTO OeNKa, HapyLIeHHe PEeryJsilud KOTOPOro SIBHO HAONIOAAETCs! MPH MaTOreHe3e
PD. TTomumo nonoxkutenbHbix dhdextos s Hetipornatonorun ASYN, Beenenne CoequHeHUs
1 moBbIIIANO YPOBEHb aCCOLMUPOBAHHOTO ¢ MHUKpOTpyOoukamu Oenka 1A/1B-nerkas uemb 3
(LC3), wmapkepa ayrodaruu M HEHPONPOTEKTUBHBIX MeEXaHW3MOB. HakoHel, BBeneHHe
Coenunenns 1 Taxke odecrnieunBano (YHKUHOHAIBHBIE YIIYUIIEHUSI B MOTOPHOH IESITeIbHOCTH
L61 ASYN TpaHcreHHBIX MbIlIEH, BBEIeHHE KOTOPbIM OCYILECTBIIAIOCH B TeUEHHE 3 MeCsLIEB.
Ha ¢ur. 7 moka3aHO KOJMYECTBEHHO OKpalluBaHHe oOmiero anba-CHHYKIEHHA B
MOMEPEUHBbIX Cpe3ax KOopTekca, rumnmokammna u mojocartoro tema L61 ASYN TpaHCreHHBIX
MBILIEH U KOHTPOJIBHON TPYMIIbI MBIIIEH MOCIEe UHTPANEepPUTOHEeaTbHOro BBeneHst CoennHeHMs
1 unn Hocurens B tedeHue 1 mecsna. Ha ¢ur. 8 mokasano MI'X okpaimmBaHue OTJIOKEHHH
obmero anbda-CHHYKJIEMHA HAa PENPEe3EeHTATUBHBIX M300PaKEHUSAX TMOMEPEUHBbIX CpPE30B
HEOKOpTeKca, rumnokammna u mnojocatoro Tena L61 ASYN TpaHcreHHbIx Mbled u
KOHTPOJIPHOH TPYyMIIbl MbIIIEH MMOCie WHTpanepuToHeanpbHoro BBepeHust CoenamHeHust 1 wim
HocuTens B TeueHue 1 mecsia. KonmndectsenHast ouenka u MI'X okpammBanue olmero anbga-
CUHYKJIEWHA TIPOBOAMIIN MO M3BecTHBIM MetoankaMm (Rockenstein et al., J Neurosci Res. 2002,
68(5):568-78; Tanji et al., Acta Neuropathol. 2010, 120, 145-154; Nuber et al., Brain. 2013,
Feb;136(Pt 2):412-32). Ha ¢ur. 7 nokaszano, uro sBeaenne Coenunenus 1 (1, S wim 10 Mr/kr B
CYTKH, HHTpAaIlEpPUTOHEANTbHO, B TedeHHe | Mecsna) moHwkano obmuii ypoBeHb ASYN B
Helipormwie (A) xkoprekce, (B) runmokamme u (C) mosocatoM Tene TPaHCTEHHBIX MBIIIEH TO
CPaBHEHUIO C KOHTPOJBHOH rpynmoi (KOTOpOil BBOAMIIM HOCUTENb), COTIIACHO KOJMUECTBEHHBIM
JaHHBIM UMMyHOrucroxumuu. Kak mokazaHo Ha ¢ur. 7, cHmKeHHe ypoBHs obuiero anbga-
CHUHYKJIEMHa B KOpTEKce, MMIMNOKaMIle U MOJIOCaTOM Tele BeieacTBue BBeAaeHus: CoenuHeHus 1
SIBJIIETCSI CTATHCTUYECKH 3HAUYUMBIM. B "acTHOCTH, naHHble Ha Qur. 7A MOKa3bIBAIOT, YTO MPHU
BBEIIEHUU €KeIHEBHO B No3upoBke | wmr/kr, 5 mr/kr u 10 mr/kr, Coenunenue 1 cHuXaer
ypoBeHb 00mero anbda-cuHykienHa B koprekce Ha 13%, 32% u 38% COOTBETCTBEHHO, B
CpPaBHEHHH ¢ KOHTPOJIBHOU IPYIIIOi (KOTOPOH BBOAMIIN HOCHTENb). JTO TaKKe BUIHO Ha dur. 8,
Ha KOTOPOH MOKa3aHO OTJIOXKEHHE OOIIero aib(pa-CHHYKIEHHA B PENPE3EHTATUBHBIX KapTHHAX
MONEPEYHbIX CPE30B KOPTEKCa, TMINOKaMIa U M0J0CaTOro Tesa B TKaHAX MO3ra 3THUX MbILIEH.
OxpammBanue Ha ¢ur. 8 nmokasbiBaet, uto CoenuHenne 1 oka3piBaeT OJaroTBOPHOE ACHCTBUE HA
CHIDKEHHUE YPOBHsI 00111ero anb(a-CHHYKIeHHa B KOPTEKCE, TUITIIOKAMIIE U ITOJIOCATOM Telle.

Ha ¢ur. 9 mnokasano xonmuecTBeHHO oOkpammBanne PK-pesucrentroro anbda-
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CHUHYKJIEMHA B TIONEPEeUYHBbIX Cpe3ax KOpTekca, T'MmmnokaMna u nojocatoro tena L61 ASYN
TPAHCTEHHBIX MBILIEH U KOHTPOJbHON IPYIIbI MBIIEH MOCIEe HHTPAIIEPUTOHEATBHOTO BBEICHUS
Coenunennst 1 wnm Hocutens B Tedenne 1 mecsua. Ha ¢ur. 10 mokazano MI'X okpammBanue
otnoxeHnii PK-pe3sucTeHTHOro anbda-CUHYKIEHHa HAa pPENpe3eHTATUBHBIX H300paKeHUSIX
MOTMEPEYHbIX CPE30B HEOKOpPTEKCa, rumnmokammna u nojocatoro teaa L61 ASYN TpaHCreHHbIX
MBILIEH U KOHTPOJIBHON TPYMIIbI MBIIIEH MOCIEe UHTPANEepPUTOHEeaTbHOro BBeneHst CoennHeHMs
1 nnn Hocurensa B TedeHue | mecauna. Kommuectsennyro ouenky u MI'X oxpamusanne PK-
PE3UCTEHTHOTO alb(a-CHHYKJIEHHA MPOBOAMIIN MO U3BeCTHBIM MeToaukaM (Rockenstein et al., J
Neurosci Res. 2002, 68(5):568-78; Tanji et al., Acta Neuropathol. 2010, 120, 145-154; Nuber et
al., Brain. 2013, Feb;136(Pt 2):412-32). Kak noka3ano Ha ¢wur. 9 u 10, BBenenne Coennnenus 1
(1, 5 mmu 10 MI/Kr B CYTKH, MHTPANEpPUTOHEANbHO, B T€UeHHE | Mecsla) YMEHbIIANO TaKxkKe
OTJIOXKEHHsI HepacTBopuMoro aibda-cuaykinenHa (PK + pesucrentHsiii) B (A) koprekce, (B)
runmokamre u (C) monocatoM Tese TpaHcreHHbIX Mblmed. Ha ¢ur. 9 mokasano, 4To CHH)KEHHE
ypoBHsi PK-pe3ucreHTHOTrO anbda-CHHyKJIeHMHa B KOPTEKCE, TUIIMOKAMIIE M TOJIOCATOM Teje
Bciencreue BeeneHust CoenuHeHus | sBJETCS CTAaTHCTUYECKU 3HAYMMBIM. B dacTHOCTH,
naHHble Ha (ur. 9A MOKa3bIBAIOT, YTO NMPH BBEICHUU €KEIHEBHO B NO3UPOBKE 5 Mr/kr u 10
mr/kr, Coenunenue |1 camxkaer ypoBeHb PK-pesncrenTHoro aanba-cuHykienHa B KOPTEKCE Ha
37% u 36% COOTBETCTBEHHO, B CPAaBHEHHH C KOHTPOJBHOH rpynmoi (KOTOPOW BBOAWIH
Hocutenb). OkpamuBanue Ha ¢ur. 10 nokassiBaer, uro Coenuaenune 1 oxaspiBaeT OJaroTBOpHOE
nelicTBre Ha CHIKeHUe ypoBHs PK-pe3ucreHTHOrO anbga-cuHyKIenHa B KOPTEKCe, TUIIIOKAMIIe
U TI0JIOCATOM TeJle.

Ha ¢wur. 11 nokazano, uro BBenmenue Coenmuuenuss 1 (1, 5 wmm 10 Mr/kr B CyTKH,
UHTpaNepUTOHEAIbHO, B TeueHne | Mecsa) moHmwkano ypoBeHb MoHoMmepHoro ASYN B (A)
koprekce u (B) rummokamme B muTO30JBbHON (pakumu romoreHatoB mozra y L61 ASYN
TPAHCTEHHBIX MbIeH. BHOXHMHYECKOe HCCIeNOBAHHE NPOBOAMIM MeTomoM ProteinSimple®
western. Bkpatie, oOpasibl cMelBaii ¢ 3apaHee BbIYUCIEHHBIMU oObeMaMu 0.1x Oydepa mist
obpasua u 5x (QIyOpeCHeHTHOrO MacTep-MUKca, ¢ (PUHANBHOW KOHIEHTpamuei obpasua 0.4
mr/mn B 10 MKJI pacTBOpa, AJIsl ONTUMH3AIMY CUTHAJTA M YMEHbLIEHHUs ucnapeHus. IlpumepHo
0.4 Mkn obpasma cMemuBamu ¢ 2 MKJI 5X ¢iyopecueHTHOro mactep-mukca u 7.8 mxi 0.1x
Oydepa mist obpasia, mepeMenrBaid Ha BUXPEBOH Mellajke, HeHTpU(GyrupoBain U HarpeBaiu
npu 95°C B Teuenne 5 munyt. [locne OpicTporo oxnaxxaeHus: 00pasipl, OJOKHPYIOLINHA peareHT,
NPOMBIBHOH Oy(ep, MepBUUHBIE AHTUTENA, BTOPUYHBIE AHTHUTENA U XEMUJIIOMHHHCLEHTHBIH
cyOcTpaT AWMCIEPTHPOBANM B NPEAHA3HAYEHHBIX Ui HHUX JYHKaX B IOJYYEHHOM OT
npousBogutens miaHimere (Kit#PS-MK14, ProteinSimple). Ilocine 3arpy3ku maHmera

NPBOAUIIN aBTOMATUYCCKOC PA3ACICHUC U UMMYHOIOCTCKTUPOBAHUE MO 3aJaHHBIM YCTAHOBKaM.
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ITpumensinn nporpammy Compass (ProteinSimple, version 2.6.7) mist co3naHusi oT4eTa, KOTOPBIH
BKJIFOYAJT MOJIEKYJSIPHBIH BEC, TUIOLIANb, MPOLEHT IJIOMIATd U COOTHOIIEHHE CHUTHA/IIYM ISt
KaQXJIOTO JeTeKTUpoBaHHOTO Oenka. JlaHHble Ui meneBoro Oenka HOPMAHM30OBBIBAIH O
YPOBHIO O€Ta-akTHMHA W AOTOJIHUTENBPHO HOPMAJIM30OBBIBAIM MEXAY KapTpumxkamu. JlaHHbIE
MpencTaBiIeHbl B BUAe cpenHux 3HadeHwit + SEM (cTaHmapTHas MOTPENTHOCTb CPEIHEro
3HAYECHHS).

Ha ¢wur. 11 moka3aHo, 4TO MpU BBEIECHUH €KETHEBHO B JO3HPOBKE |MI/KT, SMI/KT WiH
10mr/kr, Coenunenue 1 moHmwkaeT ypoBeHb MOHOMepHOro ASYN B KOpTEKce MO CPaBHEHHIO C
KOHTPOJIbHOH rpymmoit  L61 TpaHCreHHbIX Mblmeidl (KOTOPBIM  BBOAMJIM  HOCHUTEND),
CTaTUCTHYECKH 3HAYUMBIM 00pazoMm.

Ha ¢ur. 12 u 13 nokasano, uro sBenenne Coeaunenust 1 (1, S mwmu 10 mMr/kr B CyTKH,
UHTPANIepUTOHEAIbHO, B TeueHHe | Mecsla) MOBBINAJIO YPOBEHb HMMYHOXHMHYECKOTO
OKpAIIMBAHUS aCCOLMUPOBAHHOTO ¢ MUKpoTpyOoukamu Oenka 1A/1B-nerkas wems 3 (LC3) B
(A) xoprekce u (B) monocarom Tene, HO He B (B) runmnokamMiie TpaHCT€HHBIX MBILIEH.

ii. Biusinue Coennaenus 1 Ha IBUTATENBHYIO AEATEIBHOCTD

Bnusinne Coennaenust 1 Ha HapylIeHHE BUTaTEIbHON AEATENbHOCTH (CHJia 3axBaTa) U
Mapkep HeWpoBocnaneHus (TpaHciokatopsbiii Oemok (18 k/la)) onenmmBamm Ha L61 ASYN
TPAHCTEHHBIX U HETPAHCTEHHBIX MBIIIAX B TECTE C 3 MECSLIAMH BBEICHHSL.

Coenunenne 1 BBoAMIM uHBEKUHMOHHO L61 ASYN TpaHCreHHBIM MbIIIAM U
HETPAHCTE€HHBIM MBbIIIaM B KOHTPOJBHOW Tpymme (MHTpanepuTOHeanbHO, | pa3 B CyTKH) B
no3upoBkax S u 10 mMr/kr B TeueHue 3 mecsues (Bcero 79 mereit, n = 14-17 mplmeii B rpymme).
KoOHTpONBHBIN pacTBOp-HOCUTENb COCTOSN U3 pacTBopa, coaepxkawero 5% JMCO + 20%
Cremphor EL + 0.9% d¢uspacrBop. ba3oByro cuiy 3axBara y MbILIEH OINpeneNsin mepen
HAa4yaJIOM BBEACHHUS W 3aTe€M CHOBA onpeneas nociae 70 gHEHd BBEAEHUS HOCUTENS WIH
Coenunenns 1 (5 nnm 10 Mr/Kr, HHTpanepuUTOHEANbHO, | pa3 B CyTKH).

Kak mnokazano Ha ¢ur. 14, Beemenune Coemmuenuss 1 (5 wmmm 10 MI/Kr B CyTKH,
UHTpAaNepUTOHEAIbHO, | pa3 B CyTKH) B TEUEHHE 3 MECSALEB TECTUPOBAHMS OKa3bIBAJIO
OmaroTBOpHOE IEHCTBHE HA TPAHCTEHHBIN (DEHOTUI C HAPYIIEHUEM JIBUTATEIBHON NesITeTbHOCTH
y L61 ASYN TpancreHHbix Mbimieil. B 0a30BOM COCTOSHMM HaOMIOJANCS CTATUCTHYECKH
3HAYUMBIN Ae(ULUT CUJIBI 3aXBaTa Y TPAHCTEHHBIX MBIMEH MO CPABHEHHIO C HETPAHCT€HHBIMHU
mbimamu. Beenenne Coemubenus 1 (5 u 10 mr/kr) okaspiBajio OJAaroTBOpPHOE NEHCTBUE HA
nepuumt cunel 3axBata y L61 ASYN Ttpancrennsix mbimeid. Ilocne 70 nHell BBeneHus, y
TPAHCTeHHBIX MbIeH, KoTopbiM BBOAWIM Coenuaenue 1 B no3upoBkax SMr/kr u 10Mr/kr, cuna
3axBaTa ObUIA CTATHCTUYECKU 3HAYMMO BBILNIE, Ye€M y KOHTPOJBHOW TPYMIIbl TPAHCTEHHBIX

MbILHefI, KOTOPBIM BBOAUJIIN HOCUTEIIb.
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iii. Bmusinue Coenunenus 1 Ha mapkep HetipoBocnanenus TSPO

HeiipoBocmanenue cBs3aHO ¢ ycujieHHOW skcrpeccuedt 18-k/IA TpaHCIOKaTOpHOTO
Oenka (TSPO), xoropeii mnpencraBiseT coOOW Mapkep BOCMAJEHHUS M TPUCYTCTBYET B
MUTOXOH/IPHUSIX AKTUBUPOBAHHON MHKpOriNH, acTporiuu U Makpodaros (Crawshaw and
Robertson 2017). Baussane Coenunennst 1 Ha ypoBeHb TpaHciokatopHoro Oenka (18 x/la)
(TSPO) onennBanu Ha L61 ASYN TpaHCr€HHBIX U HETPAHCTEHHBIX MBIIIAX B ONMMCAHHOM BBILIE
UCCIIEIOBAHUY € 3 MecsiamMH BBeAeHHs. 110 OKOHYaHMU TecTa MbIIeH 3a0MBaId U TPOBOAMIIH
ummyHopayopectentHoe (IF) nerextuposanne TSPO B TkaHsx Mo3ra.

Ha ¢ur. 15 mnokasanbl ypOBHM HMMYHOXMMHYEeCKOro okpamuBaHus TSPO Ha
penpe3eHTaTUBHBIX MOTIEPEUHBIX cpe3ax Koprekca Mbimel. Kak mokaszano Ha ¢ur. 15A u 15B,
BeeneHne Coenunenns 1 (5 m 10 Mr/kr, UHTpanepuTOHeaNbHO, 1 pa3 B CYTKH) 3HAYUTENBHO
noHwxkajno yposeHb TPSPO y L61 ASYN TpaHcreHHBIX MbllIel 0 CPABHEHUIO C KOHTPOJIbHOMN
rpynmnoi (KOTopoil BBOAMIM TOJNBKO HocuTenb). Ha ¢ur. 15A mokasaHo penpe3eHTaTHBHOE
UMMyHOXxuUMHUeckoe okpamnaHue TSPO B xoprekce L61 TpaHCreHHBIX MbliIel, KOTOpbIM 1
pa3 B CYTKHM WHBEKIMOHHO BBOmmM CoennHeHHe 1, OTHOCHTENBHO KOHTPOJBHOH TPYIIIBI
(xoTopoi#t BBOAMIM TOJBKO HOcuTenb). Ha ¢ur. 15B konm4uecTBEHHO MOKAa3aHO OKpaIlWBaHUE
TPSO u3 penpe3eHTaTUBHBIX NOMEPEYHbIX cedeHn. TkaHn Mo3ra (PUKCHPOBAIH MOTPYKEHHEM
B 4%-ubiii mapadopmanbuerun (IIPA), nemanm cpe3 ¢ TOMOIIBIO BHOparoma, W
perpe3eHTaTUBHBIE Cpe3bl  HccienoBann Ha mnpeamer TSPO  craHmapTHBIM — METOZIOM
ummyHo(payopecuientHoro  (IF)  oxpammBanus. Bkparme, mnpaByr0 MOJIOBHHY  MO3Tra
¢dukcuposanmu B pocharHo-OypepHom 4%-roM TIPA (pH 7.4) npu 4°C B Teuenune 48 4acos u
3aTeM Jejialld CEPHUI0 KOPOHAPHBIX CPe30B TOMMIUHON 40 MKM ¢ momombio Budparoma. Cpesbl
UHKYOMpOBaJIM B CBOOOJHO IUIABAIOIIEM COCTOSIHUM B TedeHue Houn npu  4°C.
NmmyHOxumudeckoe  okpammsaHue TSPO  mpoBogunu ¢ NpUMEHEHMEM  HOKayT
BaJIUIUPOBAHHBIX KPOJUYBMX MOHOKJIOHaNbHbIX aHtuten kK TSPO (1:500; ab199779; abcam,
Temecula, CA, USA), npenBaputenbHO KOHBIOTUpPOBaHHBIX ¢ Alexa Fluor 488 BTOpMYHBIM
aHTUTENOM. VIMMYyHOXMMHYECKOE OKpaIlWBAaHUE, BHU3YAIM3ALMI0 M AHAJIN3 MPOBOIWIA Ha
3aKOJUPOBAHHBIX Cpe3ax OT TPAaHCreHHbIX Mbled JIuHuun 61 W HETPAHCTEeHHBIX MBILIEH.
Craiigel BU3yann3upoBasiu ¢ moMombio cucreMsl Busyanuzaund EVOS Auto FL (ThermoFisher
Scientific, Waltham, MA, USA) c¢ 10-kpataeiM oOwektrBoM (EVOS PlanFL PH2 LWD;
AMEP4681). OundposanHsie H300pakeHNsT aHATU3UPOBAIH C MPUMEHEHHEM ITaKeTa MPOTrpamMM
s ananm3a uzodbpakenuit Halo (Indica Labs, Corrales, NM, USA), nomemas pamky ROI B
HEOKOPTEKC (CTaHAAPTH30BAHHOE IOJIOKEHHE paMKH Uil Bcex wm3oOpaxenwii). Co3maBamu
AITOPUTM CPaBHEHHUS] C MOPOTOM M 3aT€M OJMHAKOBBIM 00pa3oM MPHUMEHSJIH €ro KO BCEeM

H300paKEHMSIM /IS OTIPENIENIeHHs POLIeHTa HIMMYyHOOKpatnerHoro koptekca ROI TSPO. 3atem
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pe3yJbTaThl aHAIKM3a SKCIOPTUPOBAIH I IOCTPOCHUSl TUarpaMM U CTATUCTHUECKOTrO aHaIN3a.

PernpesenratusHbie IF n3o0paxenus Ha ¢ur. 15A nmokaspBaroT, 4TO NpU BBeACHUU | pa3
B CyTKH B fo3upoBke 5 Mr/kr uin 10 mr/kr, CoenuHerne 1 oka3piBano 0J1aroTBOpHOE NeiicTBHE
Ha yMeHbuieHne ypoBHA TSPO B kopTekce, 4YTO BHU3YyaJbHO 3aMETHO IO YMEHbILIEHUIO
uHteHcuBHocTH IF okpamuBanus. Kpome toro, konndyecTBeHHast oteHka Ha ¢ur. 15B nokasana,
yro Coenunenne 1 B mo3uposke 5 mr/kr nim 10 mr/kr nonmwkaer yposenb TSPO cratucruyecku
3HAYUMBIM 00pa3oM, TO CPAaBHEHHIO C KOHTPOJIbHOW TPyNIoi MbIlied (KOTOpPOH BBOAMIIH
HOCHTEJIb).

iv. Bmustane Coenunennst 1 Ha mapkep HefipoBocnaneHust GFAP

HefipoBocnanenne CBsI3aHO TakKe C YCHJIEHHOW »KcrmpeccHed rmmopuOpHIUIIPHOrO
kucioro 6enka (GFAP) B akTUBHPOBAaHHBIX aCTPOIIUTAX, KOTOPAsk 3aNyCKAETCS PSIOM MOJIEKYJI,
BKJIFOYAsl IPOBOCHAJIUTENbHBIE MEIUATOPhl, BBICBOOOKIAIOIIUECS W3 AKTHBHPOBAHHOM
mukpornuu (Saijo et al. 2009). YcunenHast skcnpeccusi TTHOGHOPUIUIAPHOTO KUCIOro Oenka
(GFAP) conpoBoskaeT akTHBALMIO aCTPOTIINH U TIIHO3 MpH Helpoaerenepaunu (Brahmachari et

al.

2

2006). Bmussane Coemmuenust 1 Ha skcnpeccnto GFAP onemmBamm Ha L61 ASYN
TPaHCT€HHBIX M HETPAHCI'€HHBIX MbIIIAX B ucciaenaoBaHuu ¢ 1 mecsuem BBeneHus. Ilocie 30
OHEW Mblmed 3a0MBalii U MPOBOIWIM HMMyHOrHCTOXMMHUecKoe nerekrupoBanne GFAP B
TKaHSX MO3ra.

Ha ¢ur. 16 nokasano penpeseHratuBHOe HMMyHOOKpammBanue GFAP B cpesax,
copepxkamux runnokamin, L61 TpaHCreHHBIX MBI, KOTOPpIM 1 pa3 B CyTKM HHBEKLIUOHHO
Beoauin CoenuHeHune 1, B CpaBHEHHH C KOHTPOJBHOH rpymmoil (KOTOpOi BBOAMIHM TOJBKO
Hocutenb). Ha ¢ur. 17 mnoka3aHa KOJMYECTBEHHAsh OIEHKA YKA3aHHOTO  BBIIIE
umMyHookpamnBanuss GFAP Ha penpeseHTaTuBHBIX cpe3ax Mo3ra. TkaHM Mos3ra Mbllein
¢ukcupoBamu (morpyxkasi B 4%-nbiii I[IPA) u 3atem nemanu cpe3bl TOMuHOH 40 MKM ¢
NOMOIIBI0 BUOpaTOoMa. PenpeseHTaTUBHBIE CpPE3bl, COIEpIKAIlUe THUIITOKAMII, HCCIEIOBAIN Ha
npeamer GFAP meromamMu CcTaHAapTHOrO MMMYHOTHCTOXMMHUYECKOrO OKpamuBaHus. OOmme
Metoanku ummyHookpamuBanus GFAP coorercTBoBanu onmncanHbeM B padote Rockenstein et
al., J Neurosci Res. 2002, 68(5):568-78. PenpesenratuBnbie ummyHorucroxumuueckue (MI'X)
n3o0pakeHust Ha ¢ur. 16 MOKa3bIBAIOT, YTO MpPH BBEAEHHH | pa3 B CYTKU B JO3HPOBKE SMI/KT
wi 10mr/kr CoenuHenne |1 oxa3biBaeT OnaroTBOopHOE neiicTBue, cHukas ypoBeHb GFAP B
KOPTEKCe, YTO BU3YAJIbHO HAONIOAETCsl KaK YMeHbIIeHne nHTeHcuBHOCTH MI'X okpammnBaHmysL.
Kpome Toro, xonndecTBeHHOe uccienoBanne Ha ¢ur. 17 mOKas3bIBaeT, 4TO NPH TO3HPOBKE
10mr/kr Coenmnenue 1 cHwkaer ypoBeHb GFAP B KopTekce CTaTUCTHYECKH 3HAYUMBIM
obpaszom.

v. Bnusnue CoenuHenusi 1 Ha ypoBeHb HMMYHOTIMCTOXUMHMYECKOTO OKpallMBaHUs
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nepeHocunka nodamuna (DAT)

IIpu Oonesnu IlapkMHCOHA HEKOHTPOJUPYEMOE HEHPOBOCMAJICHHE, BbI3BAHHOE
CHHEPTeTUYECKON aKTHBALME MUKPOTJIUY M aCTPOLIMTOB, BHOCHUT BKJIaJ B ycuieHue rudenu DA
HEWPOHOB B MOJIOCATOM TEJI€ B XOJI€ HEUPOAEreHEepaLliu.

Ha ¢ur. 18 moxkasaHO penpe3eHTAaTMBHOE HWMMYHOTHCTOXUMHYECKOE OKpPALINBAHHE
nepenocurnka aodamuna (DAT) B cpesax, COOTBETCTBYIOIIUX TmojocatoMy Tteny y Lo61
TPaHCTE€HHBIX MBbIlIEH, Mocle HUHbEKUMOHHOro BBeneHuss 1 pa3 B cytku CoenuHenust 1 B
CPaBHEHHH C KOHTPOJIBHOHW rpymmoil (KoTopod BBOAMIM Hocutenb). Ha ¢ur. 19 mokasana
KOJIMUECTBEHHAs OLIeHKa YKa3aHHOro Bblile okpaimuBaHusi DAT ¢ ypoBHs, COOTBETCTBYIOLIETO
CaruTTAJBHBIM Cpe3aM, COIEPIKAIIUM T0JI0CaTOe TEJIO U KOPTEKC, B KadecTBe pedeperca. Tkanu
Mo3ra (puKCHpoBau norpy:xkeHneM B 4%-upiii [IOA u nenanu cpessl ¢ MOMOIIBIO BUOpaTOMa, U
pPEenpe3eHTaTUBHBIE CPE3bl, COOTBETCTBYIOIIME MOJOCATOMY TNy U MO3XKEUKY, HUCCIEAOBAIN HA
npeamer DAT meronom UI'X okpatnBanust.

HNmmyHorucroxumudeckoe okpamusanue DAT mnpoBogunu ¢ UCNOJIb30BaHUEM
MOHOKJIOHaNBHBIX anTuTen (1:500; MAB369; Millipore, Temecula, CA) 1 OMOTHHUINPOBAHHBIX
BropuuHbix antuten (1:100; BA4000, Vector Labs), u aHanu3 OCYINECTBISUIM Ha
samudpoBaHHbIX cpe3ax LO61 TpaHCTeHHBIX MBIl UM HETPAHCTeHHbIX MbImeld. Craisl
onn(pOBBIBANIM C MOMOIIBIO aBTOMATHYECKOTO CKaHEpa BBICOKOrO paspemeHus: Nanozoomer
(Hamamatsu Corp.). OnudpoBaHHble HM300pakKeHHs] aHATU3UPOBAIN C MPUMEHEHHEM MaKeTa
nporpamMm aiist aHanuza noopaxennii Halo (Indica Labs), momemas pamky ROI B nopcanbHbIit
OTJIEJ MOJIOCATOrO Tela, a APYTYI0 — B OTACIbHBIA PErHOH CPAaBHEHMS B TOJIOBHOM MO3Te (IS
HopMmanu3anuu curfaga DAT). Cos3maBanu anroputM CpaBHEHHSI C TOPOTOM U 3aTeM
OIMHAKOBBIM 00pa30oM MPHUMEHSUIM €ro KO BCEM H300paKeHUSIM U ONPENEJICHUsl CpenHei
ONTUYECKOH MIOTHOCTH UMMyHookpatuBanust DAT B kaxxnom ROI. 3aTem pe3ynbTaTel aHaIn3a
SKCIOPTUPOBANIM AJIl TOCTPOEHHs AMarpaMM U CTATUCTHUYECKOrO aHalIu3a, U BBIUUCISUIN
cooTHoweHne ontrueckux ruotHocredd DAT B momocatom Tene / DAT B xoprekce (pernoH
CpaBHEHMsI) JUTSI K&KIOTO CyOBheKTa.

PernpesenratusHbie IF m3o0pakenus Ha ur. 18 mokasbpiBaroT, 4TO NpU BBeACHUHU | pa3 B
cyTku B no3upoBke Smr/kr mwian 10mr/kr CoennHerne 1 oka3biBaeT OJaroTBOpPHOE NEHCTBHE HA
BoccTaHoBJeHHe ypoBHs DAT B mojocaToMm Tene, 4TO BHU3yajJbHO BUIAHO IO YBEIMYEHUIO
UHTEHCUBHOCTH MMMYHO(IJIyOPECLEHIIMH B CPAaBHEHUU C KOHTPOJBHOH rpymmoii L61 mbrmei,
KOTOpPBIM BBOAMIIN TOJIBKO HOcuTenb. KomnuecTBeHHyro oueHky miuoTHoctd DAT mposoauiy,
BBIUUCIISIT WHTEHCUBHOCTh MMMYHO(IIYOPECLEHIIMH B CPe3ax IOJIOCATOTO Tejla OTHOCHUTENBHO
CPe30B MO3XKeUKa, TIOoJIydass COOTHOLIEHHE II0JIOCATOe TeNo / y4acTOK CpPaBHEHMSL.

KonnuecrBennas ounenka Ha ¢ur. 19 moxaseBaer, uto Coeamnenue 1 B mo3mposke 10Mr/kr
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noanxkaer ypoBeHb GFAP crarnctiueckn 3HaUUMBIM 00pa3oM.

vi. Bmusiane Coenunenust 1 Ha HelipoBociasieHHe 1 OeTa-aMIJIONIHbIE OJISIIIKH

HefipoBocnanenne cBsi3aHO € MOBBILIEHHOW 3Kcnpeccued 18-k/la TpaHCaOKaTOpHOrO
oenka (TSPO), koTOpblii NPHUCYTCTBYET B MHUTOXOHAPHUSX AaKTHMBHPOBAHHOM MHUKPOTIIUH,
actporiimu u Makpodaro (Crawshaw and Robertson 2017). Bnusiuue Coenunenuss 1 Ha
skcrpeccuto TSPO onenuBanu Ha L41 APP TpaHCreHHBIX M HETPAHCTEHHBIX MBbIIIAX B
uccnenoBannu ¢ 1 mecsinem BBenenus. L41 APP TpancrennbiM mbimam (Bcero 36 Mblmel, n =
8-11 mplmel B rpymnme) UHBEKIHOHHO BBOAMIHN (MHTpanepuToOHeanbHo) 1 pa3 B CyTKH 5 MI/KT
Coenunennst 1 unm Hocurenst B kadectBe KOHTPOJst (5% JIMCO + 20% Cremphor EL + 0.9%
¢duspacTBop) B TeueHue 3 mecsueB. Herpancrennbie muimu (Bcero 18 mpimeit, n = 8-11 mbrmei
B TPYIINE) HMCIIOJIb30BAJINCh B KaY€CTBE KOHTPOJIbHOW TPYMIIbI, © UM HHBEKIHOHHO BBOJAWIIH
(naTpanepuroneanpro) 1 pa3 B cytku 10 mr/kr Coenunenust 1 (maHHBIE HE TOKa3aHbI) WM
HocuTenss B KadectBe KoHTposs (5% JMCO + 20% Cremphor EL + 0.9% ¢wuspactsop) B
teueHne 1 mecsima. Yepes 30 mHelt Mbliiel 3a0uBajiv U MPOBOIUIN UMMYHO(DIYOpPECHEHTHOE
(IF) nerextuposanne TSPO B TkaHsx Mo3ra.

Ha ¢ur. 20 nokaszan konn4yecTBeHHbIN aHann3 okpaunBanus TPSO B penpe3eHTaTHBHBIX
cpesax Mo3ra. TkaHu Mo3ra (puKCHpoBaiM morpykeHneM B 4%-ubiii [IPA u nemamm cpesbl ¢
MOMOIIBI0 BHOPATOMa, U PENpe3eHTATUBHBIE CPE3bl, COOTBETCTBYIOLINE HEHPOIUIIIO KOPTEKCa,
uccnenoBanu Ha npeamer TSPO ¢ npuMeneHneM cranaapTHOro uMMyHoduyopecueHtroro (IF)
okpawmnBaHus. IlodydeHHble pe3yJbTaThl MOKAa3bIBAKOT, YTO IPU BBEACHUM | pa3 B CyTKU B
nosuposke Smr/kr Coennnenne 1 okaspiBaeT O0JaroTBopHOE neiicteue, cHmkast yposeHb TSPO B
KOPTEKCe, YTO BU3YAJIbHO 3aMETHO IO CHIKEHMIO MHTeHCHBHOCTH IF oxpammsanus. Kpome
TOTO, KOJIMYECTBEHHBIH aHanu3 Ha ¢ur. 20 MOKa3bIBAET, YTO NMpPH BBEACHUH | pa3 B CYTKH B
nosupoke S5 mr/kr Coenunenune 1 cHmwxkaer ypoBeHb TSPO cTaTHCTHUYECKH HOCTOBEPHBIM
oOpa3oM, B cpaBHEHUH C MbIlTamMu JInHUU 61, KOTOPBIM BBOAMIIN TOJIBKO HOCHTEIb.

vii. Bmustane Coenvnenust 1 Ha 6eTa-aMUIOUAHbIE OJISIIKH

Kak omnucano panee, TpaHCreHHble MbIIM JIMHMM 61 MHTEHCUBHO 3KCIPECCUPYIOT
myTtaHTHbIE hAPP751, m y HUX pa3BUBAIOTCS 3peible OJSIIIKM B KOPTEKCE, THUIIOKAMIIE,
TajaMmyce U O0OHATENbHOM 007acTH MBIIUHOTO Mo3ra. Biusaue Coennnenus 1 Ha oOpa3oBaHue
Oera-amMunonaHbIx Onsmexk m3ydann Ha 141 APP TpaHCreHHBIX M HETPAHCTE€HHBIX MbIIIAX B
uccnenoBannn ¢ 1 mecsauem BBeneHus. Yepes 30 pHell Mblnel 3a0MBald U POBOAMIIH
ummyHogayopecuentHoe (IF) nerexktuposanue 6eTa-aMUIIONIa B TKAHIX MO3Ta

Ha ¢ur. 21 moxasaH KOJMUYECTBEHHBbIH aHAJN3 OKpamuBaHUs Oera-ammionga y L41
TPAaHCTE€HHBbIX MBbIlIEH, KOTOPbIM HHBEKIMOHHO BBOAWIM 1 pa3 B cyrku CoenuHeHue 1,

OTHOCHTEJIbHO KOHTPOJIbHOM rpymIibl (KOTOPOH BBOAMIIN HOCHUTENb). TKaHM MO3ra (puKCHpOBaH
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norpykeHreM B 4%-Hbiii [IPA 1 nenanu cpes3sl C MOMOIIBIO BUOPATOMA, U PENpe3eHTATHBHbIE
Cpes3bl, U COAep:Kallie HeHPONMWIb KOPTEKCa, THIOTaJaMyca U MOJIOCATOro Teja, UCCIeN0BaIN
Ha mpenMeT OeTa-aMHIIONza ¢ IPUMEHEHHEM CTaHIapTHOro MMMyHoructoxumudeckoro (MI'X)
OKpallBaHUS.

ITpumepHo B Jlenb 30 Bcex Mblliel 3a0MBaJd B T€YEHHE 2 YacCOB MMOCIE IMOCIETHEro
BBEICHHUS M OTOMpAIM MO3r W Apyrue oOpasumbl. MO3r ymamsuid ¥ AENWId B CarHTTaJbHOU
rtockocty. [IpaByro nmonoBuHy Mo3ra ¢pukcuposaiu B ¢pochaTHo-3a0ydpepeHHoM 4%-r0M TIDA
(pH 7.4) mpu 4°C B Tteuenme 48 dyacoB nisl HeHpomaroiorudeckoro asaimsza. U3
3a(pMKCHPOBAHHBIX TOTPYKEHUEM TIOJIOBUH MO3ra 3aT€M HM3TOTABJIMBAIN CEPUU KOPOHAIBHBIX
cpe3oB TtomumHONH 40 MKM ¢ wucrnosb3oBaHueM BuOparoma. Cpe3bl HHKyOHMpOBaiM B
cBOOOTHOIIJIABAIOIEM COCTOSIHUU B TeueHne Houd npu 4°C ¢ mepBUYHBIMU aHTUTeNnamu. Jlist
MONTBEPKIAEHUST  CIMENU(PUYHOCTH  MEPBUYHBIX  AHTUTEN  NPOBOMWIM  KOHTPOJIbHBIE
SKCMEPUMEHTBI, B KOTOPBIX CPe3bl MHKYOMPOBAIN B TEUEHHE HOYH B OTCYTCTBHE MEPBHUYHBIX
aHTHTeN (yAaJeHbl), HOUMMYHHOM CBIBOPOTKH MJIM TIEPBUHYBIX aHTUTEN, MPeancopOupOBaHHBIX
B TeueHHne 48 yacos ¢ 20-KpaTHBIM H30BITKOM COOTBETCTBYIOLIETO MENTH/IA.

UccnenoBanne [B-aMUJIOMAHON TATONOTMHM C TNPUMEHEHHEM HMMYHOOKpPALIMBAHUS
NPOBOIWJIM C OYHINEHHBIMH aHTUTENaMu K Oera-amunouny 1-16 (1:500; kmon 6E10,
PEaKIMOHHOCTIOCOOEH ¢ aMUHOKHUCIOTHBIMU ocTarkamu 1-16 B-amunouna u APP; #S1G-39320;
Covance Research Products, Inc., Dedham, MA, USA). Ilocne uHKyOamuu ¢ TMEPBUYHBIMH
aHTHUTENAMH, CPE3bl 3aT€M WHKYOHpOBaNIM ¢ OMOTHHWIMPOBAHHBIMU BTOPHUYHBIMHU AHTUTEJIAMH
(1:200, Vector Laboratories, Burlingame, CA) u BuU3yanu3upoBaiu ¢ NPUMEHEHHEM aBUAWH-
ouorunoBoro (ABC) nabopa (Vector Laboratories, Burlingame, CA) ¢ muamuHOOEH3UIUH
terparunpoxiopunom (DAB; Sigma-Aldrich, St. Louis, MO) B kauecTBe XpoMoOreHa.

IlomyueHHble cnaliapl BU3YAIU3UPOBAIU C yBenudeHueM 40X, HUCHONb3ys CKaHep

BbICOKOTO paspemenuss Hamamatsu Nanozoomer™, pacnonokennbiii B Microscopy Core

)
Henapramenta Mukpodbuosiorun UCSD. OuudpoBanHble M300pakeHUs] 3aTEM IMEPEHOCHIHN B
Neuropore W aHATU3UPOBAIM C HUCMOJb30BaHMeM Tmakera nporpamm Halo® (Indica Labs,
Corrales, NM). OnnHakoByI0 CTaHIapTHU30BAHHYIO MacKy ydactka (obmacte unrepeca (ROI), ¢
OIMHAKOBBIMH pa3MepaMH Ul aHalh3a OAMHAKOBOW OOJIAaCTH) HAKJIAABIBAIA Ha KaxXaoe
n300pakeHre W pacrmojiaraid MOBEpPX AOPCAJIBHOIO ydacTka mojocatoro Tenma. OKHO IS
CPaBHEHUs! OMpPENEISUIH C TIOMOLIBI0 PENPE3eHTATUBHBIX H300paKEHUH B KOHTPOJBHON rpyrine
(KOTOpO# BBOIOWJIM HOCHTENb), COXPAHSJIM U 3aTEM NPUMEHSUIN KO BCEM H300paKEHHSIM C
MOMOIIBIO AJITOPUTMA TMakeTHOH o0paboTku. PesynbraTel mpuBeneHbl B Buue npoueHta (%)

wiomaan ROI, uMMyHOTIO3UTHBHON Uil Kakaoro Mapkepa. M3o0paxenust oObpadaTsiBaim ISt

ycTpaHeHus: mpobyieM ¢ 00pasoM U M300paskeHUeM, U BCE BBISIBJICHHbIC TIPOOJIEMBI YCTPAHSIIN
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J0 PacKpBITUS BUA 00pasLia 1 MPOBEACHUS CTATUCTUYECKOTO aHAITN3A.

ITonyueHHBIE pe3yJIbTaThl MOKA3BIBAIOT, UYTO MPH BBENEHUH | pas B CYTKH B TO3UPOBKE
Smr/kr Coenunenue | oka3biBaeT OJIArOTBOPHOE ACUCTBHE, MOHMXKAsI YPOBEHb OeTa-aMUJIONAa B
KOPTEKCE, YTO BH3YAJIbHO ONpEAENSieTCs MO CHIDKEHHI0O WHTeHCHBHOCTH IF oOkpammBaHus.
Kpowme Toro, konmuecTBeHHas oieHka Ha ¢Gur. 20 MOKa3bIBAET, YTO NPU BBEACHUU | pas B CYTKH
B gno3upoBke Smr/kr CoennHeHue |1 TOHMXKAET YpPOBEHb O€Ta-aMIIONJA CTATUCTHYECKH
3HaYUMBbIM 00pa3oM, B CPaBHEHHWH C KOHTPOJBHOW rpymmoil mbimed Jluamn 41, KoTOpBIM
BBOJIUJIM TOJIbKO HOCHTENb.

Jnsa Bcex @uryp Bce NaHHbIE NPUBENCHBI KaK CPEAHME 3HAYEHHWs] AN rpymmn +
CTaHZAapTHAasE TOTPEINHOCTh cpenHero (****p<0.0001 mmm *p<0.05 03HAYAOT CTATUCTHYECKH
3HaYUMBbIN 0a30BbIH (HEHOTUN HIH (PEHOTHIT Y KOHTPOJIBHOH rpynIbl (Ha HOCUTENE) B CPAaBHEHUH
C KOHTPOJBHOH Tpynmoi (Ha HOCUTeNEe) HETPaHCTeHHBIX Mblmed, #p<0.05, ##p<0.01,
##p<0.001 wmm #####p<0.0001 o3HauaeT CTATHCTUYECKU 3HAYUMBIH 3(dexkr BBemeHus y
TpaHcreHHblx rpynn Ha CoeawHeHWH 1, B CpaBHEHUH C KOHTPOJBHBIMH TPaHCTEHHBIMHU

rpynnaMu (KOTOPBIM BBOIIIIN TOJIBKO HOCHTEIIb)).
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DOOPMVIJIA U30BPETEHHMA

1. Coenunenue, umeromee popmyay (I):

O, .0

R2 \\S’/

10 i

RS N/[(
=

rre

R!, R? u R’ kaxnplii HE3aBUCUMO MPEACTABISAIOT COOOH aTOM BOAOPONA, THAPOKCH-
IpyIIy, rajoreH, Heobs3arenpHO 3aMerneHHblid Ci4 ankmi, Heobs3aTrenpHO 3amenieHHyro Cig
ankokcu-rpymmy, -CN, -C(O)R*, -C(O)OR¥, -S(0),R* unu -NRYR?;

R¥, RY m R? kaxnplii He3aBUCUMO TMpeAcTaBsitoT coboit H wmnm Heobs3arenpHO
3amelneHHbI Cigankun, unu RY u R” BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHHU NPUCOEIUHEHBI,
(bopMHUPYIOT HEOOA3ATENBHO 3aMEIIIEHHOE MOHOLIMKINIECKOE IeTePOLIUKIIOATKIIBHOE KOJIBLIO;

WK ero (papManeBTUYECKH MprUemMiIeMasi CoJb.

2. Coemunenue mo m. | umu ero QapmalieBTHYeCKH mpHemieMas cojb, rae R!
npeacTaBisieT cCOOOH aToM BOAOpoAa, HeoOs3aTeabHO 3aMelneHHy0 Ci1.4 aTKOKCH-TPYIIY HITH -
NRYR”.

3. Coenunenue no 1. 1 uiu n. 2, unu ero papMaLeBTUHECKH MpUemieMas cofb, rae R!
npeacTasisieT coOOH aTOM BOAOPOA.

4. Coemunenye no n. 1 uau 1. 2 uau ero GpapmaleBTHUECKU TIpUeMuemas cojib, rae R!
npezncrasisier coboi Ci.4 aNKOKCH-TPYIIY, KOTOpas HE UMEET 3aMEeCTUTENIeH WJIM MMEeT OIUH
win OoJble 3aMecTuTened, BbhIOpaHHbIX W3 rpynmbl, cocrosimed m3 C1-Cs ankwmna, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Ciyankmn, -C(O)Crsankun, -C(O)OCyankui wiu -S(O)2Cisanku.

5. Coenunenue mo m. 1 umu m. 2 uiu ero dapMaLeBTUYeCKH NpHemaemas colb, rae R!
npencrasisier coboit (OCH>CH»)p-O-CH>CH3 umn —(OCH,CH,)p-O-CHs, rae p pasen O - 10.

6. CoemuHeHne mo m. 5 wmu ero (apMaleBTHYeCKH MpHeMieMas cojb, rae R!
npencrasisier coboit —OCH,CH,-O-CH>CH3 umn —OCH,CH,OCHs.

7. Coenunenue 1o m. 1 uiy 1. 2 Uy ero gapmaleBTHYECKH TIpUeMaemas cojb, rae R!
npezncrasisier coboit -NRYR?, rne RY  R” kaxnpiii HesaBrucumo npencrasiisitor codor H wm Ci.
sankun, rae Ci4ankui HEe3aMEUIeHHBIH WM 3aMelieH OJAHUM WM OOJbIIe 3aMEeCTUTENSIMHU,
BbIOpaHHbIMU U3 rpynmsbl, cocrosimedl m3 Ci1-Ce ankmna, C;-Ce amkenmna, Cr-Ce ankuHmna,
runpokcuna, rajoreda, -NR'RE 1mmano-rpymmbi, HuTpo-rpymmbl, Cis ankokcu-rpymmbl, Cia

ranorenankokcu-rpymmsr, -C(O)RY, -OC(O)R?, -C(0)OR?, -C(O)NRR® u -OC(O)NRRE, rne R*
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npencrapsier coboit H umu Crasamkun, u Rf u RE kaxplil He3aBUCHMO TIPEACTABIIOT coboii H,
Cisanxun, -C(O)Craankm, -C(O)OC14anxun nmn —S(0),Cr4ankui.

8. Coenunenne mo m. 7 wuau ero (apMalleBTHUeCKH Mpuemiuemass coib, rae R!
npencrassier cobori —-NHCH,CH,OH wnu -N(CH2CHs),.

9. Coenunenue 1o m. 1 uiu 1. 2 uau ero gapmaneBTHYECKU TIpUeMaemas cojb, rae R!
npencrasisier coboit -NRYR?, m RY m R? Bmecte ¢ aromMoM as3ota, K KOTOPOMY OHH
MIPUCOEANHEHBI, bopmupyroT HEeoO0s13aTeNbHO 3aMeLIeHHOe MOHOLIMKJINYECKOE
reTepOLUKIOATKUIIBHOE KOJBLIO.

10. Coenunenne mo m. 9 unu ero (apmaleBTHYeCKH Npuemiemas cojib, rae R!
npencrasisier coboit -NRYR?, m RY m R? Bmecte ¢ aromMoM as3ota, K KOTOPOMY OHH
NPUCOETUHEHBI, (POPMHUPYIOT MOHOLIMKIMYECKOE TeTEPOLMKIOATKHUIBHOE KOJIBLIO, BHIOPAHHOE U3
MOpGONMHIIA, THIEPA3HHUIA, TUNEPUANHWIA W MUPPOIUAWHWIA, TAe MOPQOIUHUI,
MUINEPa3uHW, NUNEPUAMHUI W TNUPPOJIUIWHUI KaXKAbIH SBJIAIOTCA HE3aMELIEHHBIMU WIIH
3aMeLIeHbl OJTHUM WM OOJIbIe 3aMECTHTENSIMH, BbIOpaHHBIMH U3 Tpynibl, cocrosimeit u3 Ci1-Ce
ankuna, C-Co amxenmma, C-Ce ankwHma, rumpokcuma, rajorena, -NRRE rmaso-rpynmbr,
nutpo-rpymnbl, Ci4 ankokcu-rpynmbl, Cis ranorenankokcu-rpynmnbl, -C(O)R*, -OC(O)RY, -
C(O)OR*, -C(O)NR'RE u -OC(O)NRR®, rne R* npencrasnser coboit H unu Craankun, u R u
R® kaxnprit He3aBucumo mpenctasisiroT codoit H, Cisankun, -C(O)Cisankun, -C(O)OC 1 sankun
win -S(0):C4amku.

11. Coequnenue mo 1. 9 unu 1. 10 uau ero GapMarieBTUUECKH IPHeMIeMas coib, Tae R!
npencrasisier  coboit  mMopdormHMI,  4-MeTHNI-TIMIEpaswH- -1,  MUOCPUAWHWIT — WJIH
MUPPONUIUHUIL

12. Coenunenue no jgrodomMy u3 mm. 1-11 wnu ero dapmaneBTHUECKH pruemMieMast CoJb,
rae R? npencrapaser coboit atom Bogopona, Ci4 ankun unu 3amerneHHblil Ci4 anku.

13. Coemunenue mo 1. 12 umu ero (apmaleBTHYeCKH Npuemiemas cojb, rae R?
npexncrasisier codoi Ci.4 aIKNII, 3aMEIIeHHBIN TaJOT€HOM.

14. Coenunenue no jrodomMy u3 mm. 1-13 wnu ero dpapmaneBTHUECKH MpruemMieMast CoJb,
rae R? npencrapaser co6oit CFs.

15. CoemuHenue mo 1. 12 unu ero (apMmaleBTHUYeCKH Npuemiemas cojb, rae R?
NPEACTaBIsIET COOOH METHIL.

16. Coenunenue mo jrodomMy u3 mm. 1-11 wiu ero dapmaneBTHUECKH MpUemMiIeMast CoJib,
rae R? npencrasnser coboil Heobs3aTenbHo 3amernennyro Ciu ankokcu-rpynny, -CN iy -
NRYR”

17. Coemunenue nmo 1. 16 umu ero (apMaleBTHUYECKH Npuemiemas cojb, rae R?

npezncrasisier coboit -NRYR?, rne RY  R” kaxnpiii HesaBrucumo npencrasiisitor codor H wm Ci.
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sankun, rae Ci4ankui HEe3aMEUIeHHBIH WM 3aMelieH OJAHUM WM OOJbIIe 3aMEeCTUTENSIMHU,
BbIOpaHHbIMU U3 rpynmsbl, cocrosimedl m3 Ci1-Ce ankmna, C;-Ce amkenmna, Cr-Ce ankuHmna,
runpokcuna, rajoreda, -NR'RE 1mmano-rpymmbi, HuTpo-rpymmbl, Cis ankokcu-rpymmbl, Cia
rajoresankokcu-rpymmsr, -C(O)R?*, -OC(O)R*, -C(O)OR?, -C(O)NRRE u -OC(O)NRRE, rne R*
npencrapsier coboit H umu Crasamkun, u Rf u RE kaxplil He3aBUCHMO TIPEACTABIIOT coboii H,
Cisanxun, -C(O)Craankm, -C(O)OC14anxun nmn —S(0),Cr4ankui.

18. Coemunenue mo 1. 17 unu ero (apmaleBTHUYECKH Npuemiemas cojb, rae R?
npencrasisier coboit -N(CH3),.

19. Coemunenue mo 1. 16 umu ero (apmaleBTHUYECKH Npuemiemas cojb, rae R?
npencrasisier coboit -NRYR?, m RY m R? Bmecte ¢ aromMoM as3ota, K KOTOPOMY OHH
NPUCOETUHEHBI, bopmupyroT HEeoO0s13aTeNbHO 3aMEIIeHHOE MOHOIIMKITHIECKOE
reTEePOLMKIIOATKUIBHOE KOJIBIIO.

20. CoemuneHue mo 1. 19 umu ero (apmaleBTHUYeCKH Npuemiemas cojb, rae R?
npencrasisier coboit -NRYR?, m RY m R? Bmecte ¢ aromMoM as3ota, K KOTOPOMY OHH
NPUCOETUHEHBI, (POPMHUPYIOT MOHOLIMKIMYECKOE TeTEPOLMKIOATKHUIBHOE KOJIBLIO, BHIOPAHHOE U3
MOpGONMHIIA, THIEPA3HHUIA, TUNEPUANHWIA W MUPPOIUAWHWIA, TAe MOPQOIUHUI,
MUMEPA3UHII, NUINEPUANHUI U THPPOJUANHWIT KAKIbIH SBISIFOTCS HE3aMEIEHHBIMH HJIH
3aMeLIeHbl OJTHUM WM OOJIbIe 3aMECTHTENSIMH, BbIOpaHHBIMH U3 Tpynibl, cocrosimeit u3 Ci1-Ce
ankuna, C-Co amxenmma, C-Ce ankwHma, rumpokcuma, rajorena, -NRRE rmaso-rpynmbr,
nutpo-rpymnbl, Ci4 ankokcu-rpynmbl, Cis ranorenankokcu-rpynmnbl, -C(O)R*, -OC(O)RY, -
C(O)OR*, -C(O)NR'RE u -OC(O)NRR®, rne R* npencrasnser coboit H unu Craankun, u R u
R® kaxnprit He3aBucumo mpenctasisiroT codoit H, Cisankun, -C(O)Cisankun, -C(O)OC 1 sankun
win -S(0):C4amku.

21. Coenunenue no modomy u3 mm. 16, 19 u 20 nnu ero ¢papManeBTHUECKH pUeMIeMast
conb, rae R? npencrasnsier coboii MopdoTMHML.

22. CoemuHeHue mo 1. 16 unu ero (apmaleBTHUeCKH Npuemiemas cojb, rae R?
npexncrasisier codoit -CN.

23. CoemuHeHue mo 1. 16 unu ero (apmaleBTHUYeCKH Npuemiemas cojb, rae R?
npezncrasisier coboli Ci4 aJKOKCH-TPYNITy, HE3aMEINeHHYIO MM 3aMELICHHYI0 OJHUM HJIH
Oonblie 3aMeCTUTENSIMH, BbIOpaHHBIMU w3 rpynnbl, coctosimed m3 C1-Cs ankwmma, C-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiioT codoit H, Cigankun, -C(O)Cisankun, -C(O)OC4amkun wim —S(0),Cisanku.

24. Coenunenue o jrodomy u3 . 1-11 wiu ero ¢papmaneBTHUECKH puemMieMast CoJib,



100

rae R? npencrasaser coboit ((OCH,CH,),-O-CH,CH3 i —(OCH,CH,),-O-CH3, rae p pasen 0
- 10.

25. CoenuHenue mo m. 23 unu ero (apmaleBTHYeCKd NpuemieMas cojb, rae R?
npencrasisier coboit metokcu-rpymny, —OCH>CH,-O-CH,CH3 wimn —OCH>CH,OCH.

26. Coenunenue o jrodomMy u3 . 1-25 wiu ero ¢papManeBTHUECKH NpuemMiieMast CoJb,
rae R® npencrapnser coGoil ranores.

27. Coenunenue o jrodomMy u3 mm. 1-25 wiu ero ¢papManeBTHUECKH puemMiieMast CoJb,
rae R® npencrapaser coGoii xnop.

28. Coenunenue no jrodomy u3 mm. 1-25 wiu ero ¢papManeBTHUECKH npuemMyeMast CoJb,
rae R’ npencrapaser coGoii atom Bogopona.

29. Coenunenue o jrodomy u3 mm. 1-25 wiu ero ¢papManeBTHUECKH NpuemMieMast CoJb,
rae R® npencrapnser co6oit Ci4 ankun umu 3amerneHHbiit Ci4 alkuiL.

30. Coenunenue mo m. 29 umu ero (apMaLeBTUHECKH Npuemsemas conib, rae R’
NPEACTaBIsIET COOOH METHIL.

31. Coenunenue mo m. 29 umu ero (apMaLeBTUHECKH Npuemsemas conib, rae R’
npezncrasisier cotoit Ci.4 aKNII, 3aMeIeHHbIH OJJHUM HIJIA OOJIbLIE AaTOMAaMU TajoTeHa.

32. Coenunenue mo m. 31 umu ero (apMaLeBTUHECKH Npuemyemas conib, rae R’
npexacrasisier codoii CFs.

33. Coenunenue no modomy u3 . 1-25 unu ero gapManeBTUYECKU pUeMiIeMast COJb,
rae R® npencrasaser co6oit ~CN.

34. Coenunenue no modomy u3 mir. 1-25 unmn ero gapManeBTUYECKU MpUeMIIeMast COJb,
rae R npencrasnsier co6oii -NRYR? rae RY u R” kaxablii HE3aBUCUMO MPeACTaBIsioT coboit H
unn  Cigankun, rtme Cisankuid He3aMeleHHbIH WM 3aMelleH OHHUM MM  OOoJiblile
3aMECTUTEISIMH, BBIOpaHHBIMH 13 Tpynibl, coctosei n3 C1-Cs ankuna, C2-Cs ankernna, Ca-Ce
alKMHUNA, TuApokcuna, ramorena, -NRRE rmano-rpymmer, HuTpo-rpymme, Cis amkoKcH-
rpyrmb;, Cis ragorenankokcu-rpymmbr,  -C(O)R*, -OC(O)R*, -C(O)OR*, -C(O)NRRE u -
OC(O)NRIRE, rne R* npencrasnser coboit H mm Ciuankmn, u Rf u RE kaxnelii He3aBUCHMO
npenctasisiioT codoit H, Cigankun, -C(O)Cisankun, -C(O)OC4amkun wim —S(0),Cisanku.

35. Coenunenue no modomy u3 . 1-25 unmn ero gapManeBTUYECKU IpUeMIIeMast COJb,
rae R® npencrasnser coGoit -NRYR?, u RY u R? BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH
MIPUCOEANHEHBI, bopmupyroT HEeoO0s13aTeNbHO 3aMelleHHOe MOHOLIMKJINYECKOE
reTepOLUKIOATKUIIBHOE KOJBLIO.

36. Coenunenue 1o m. 35 umu ero (apMaLeBTUHECKH Mpuemyemas conib, rae R’
npencrasisier coboit -NRYR?, m RY m R? Bmecte ¢ aromMoM as3ota, K KOTOPOMY OHH

NPUCOETUHEHBI, (POPMHUPYIOT MOHOLIMKIMYECKOE TeTEPOLMKIOATKHUIBHOE KOJIBLIO, BHIOPAHHOE U3
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MOpQONMHIIA, MUMEePAa3HHWIA, NUICPUINHUIA W MNHUPPOJUOMHWUIA, TAe MOPQOIHHUI,
MUTEPA3UHII, MUIEPUANHUI U THUPPONUIAMHUI KaXKIbIA SBJSIFOTCS HE3aMEIEHHBIMH  HJIH
3aMelleHbl OMHUM MU OOJIbLIe 3aMEeCTHTEINISIMH, BbIOpaHHBIME U3 rpyrbl, coctosmeii u3 Ci-Ces
ankuna, C-Co amxenmma, C-Ce ankwHma, rumpokcuma, rajorena, -NRRE rmaso-rpynmbr,
uutpo-rpynmnbl, Ci4 ankokcu-rpynmel, Ciu4 ranorenankokcu-rpynmel, -C(O)R?, -OC(O)RY, -
C(O)OR*, -C(O)NRR# u -OC(O)NR'RE, rae R* mpencrasnser coboit H umu Crsankun, u Rf u
R® kaxnprit He3aBucumo mpenctasisiroT codoit H, Cisankun, -C(O)Cisankun, -C(O)OC 1 sankun
ih -S(0),Cisankui.

37. Coegunenue mo 1. 35 win . 36 uin ero GpapManeBTUYECKH MpUEMJIEMast COJlb, TOe
R® npencrasnser co6oit MOPHOTHHIL.

38. Coenunenue no modomy u3 . 1-25 unn ero gapManeBTUYECKU pUeMIeMast COJb,
rae R’ mpencrasnster coboii Ci4 alKOKCU-TPYMIy, HE3aMEINEHHYIO WU 3aMEIeHHYK OJHUM
win OoNble 3aMeCTUTENSIMU, BbIOpaHHbIMEH u3 Tpymmbl, coctosimed u3 Ci-Cs amkuma, Cr-Cs
ankennna, Cr-Co aNKuHUIA, THAPOKCHNA, ranorena, -NRRE, uano-rpynmnsl, HuTpo-rpymmst, Ci-
4 ankokcu-rpymnmbl, Ci ranorenankokcu-rpynmsr, -C(O)R*, -OC(O)R?, -C(O)OR?, -C(O)NRR®
u -OC(O)NRR®, rae R* npencrasnser coboit H umu Ciaamxun, u R u R® kaxplii HezaBucHMO
npenctasisiroT codoit H, Ciyankmn, -C(O)Crsankun, -C(O)OCyankui wiu -S(O)2Cisanku.

39. Coenunenue no modomy u3 . 1-25 umn ero gapManeBTUYECKU pUeMiIeMast COJib,
rae R npencrasnser coboit ((OCH,CH,),-O-CH,CH3 umu —(OCH,CH,),-O-CHs, rae p pasen 0
- 10.

40. CoennaeHune, BBIOPAHHOE U3 TPYIIIBL, COCTOSIIEH U3 CIEAYIOLINX COSAMHEHUI:

CocnuHeHue Crtpykrypa HazBanue
(O O)
FaC S S 4-(4-((4-xnop-3-(tpudropmerun)heHum)
1 D/ \O\ /[( cyashorun)pennn)-2,4-auruapo-3H-1,2,4-
Cl N™ “\H TpHA307-3-THOH;
=y
o, 0
F,C >8? S
D/ /[( 4-(4-((4-xnop-3-(tpudropmerun)heHum)
2 cl N™ “H cynedonun)-2-mopdonunopennn)-2,4-
[N j \QN' auruapo-3H-1,2.4-tpuazon-3-THoH;
0O
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N/

4-(4-(dpennncyneponnn)penmn)-2,4-guruapo-
3H-1,2,4-tpua3on-3-THOH;

NH
=N
QP
S
/©/ \©\ S 4-(4-((4-xnoppenmn)cynbonun)bermn)-2,4-
Cl N/I( auruapo-3H-1,2. 4-rpuazon-3-THoH;
\\ INH
=N
O

4-(4-((4-xnop-3-merunadenunn)cynbHonum)
tdennn)-2,4-auruapo-3H-1,2.4-tpuazon-3-
THOH;

QR
S s 4-((4~(5-troxco-1,5-muruapo-4H-1,2 4-
TpHa30a-4-un)heHmn)cyabHoHmm)
NC N™ “NH OCH3OHUTPHUIT;
-
P

4-(4-((4-mopdoaunodeHu)CyabhOHMT)
tdennn)-2,4-auruapo-3H-1,2.4-tpuazon-3-

NH THOH;
o/ Iy
A\ /p
S
S 4-(4-((4-meroxcuenmn)cyaphonni) HeHm)-
~0 N J(NH 2,4-marunapo-3H-1,2 4-tpua3zon-3-THOH;
l=\
Q\S/P

4-(4-rozunenun)-2,4-guruapo-3H-1,2.4-
TPUA30I-3-THOH,
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o 0
\\S//
4-(4-((4-propdenmn)cynbonun)penun)-2,4-
10 J( .
F N auruapo-3H-1,2. 4-rpuazon-3-THoH;
\:NI
O\\ /r
FsC S 4-(4-((3-(Tpudropmerun)dhenun)
11 \©/ /[/\ cyashorun)pennn)-2,4-auruapo-3H-1,2,4-
N NH TPUA30I-3-THOH,
=N
QP
o) S
1 \©/ \©\ S 4-(4-((3-meToxcudpenmn)cynshonun) Gperun)-
N/I(NH 2,4-marunapo-3H-1,2 4-tpua3zon-3-THOH;
\N’
QP
o0 S s 4-(4-((3-(2-sTorcuaTOKCH ) (PEHILT)
13 \©/ \©\ /[/\ cyashorun)pennn)-2,4-auruapo-3H-1,2,4-
NL NH TPHA30.1-3-THOH,
=N
QP
NC S s 3-((4-(5-tuokco-1,5-muruapo-4H-1,2 4-
14 \O/ \O\ /[( TpHa30a-4-un)heHmn)cyabHoHmm)
N™NH OCH3OHUTPHUIT;
L=y
I AL
~N s 4-(4-((3-(aumeTraaMuHO ) hCHIIT)
15 \©/ //( cyashorun)pennn)-2,4-auruapo-3H-1,2,4-
N NH TPUA30I-3-THOH,
=N
o7 e
K/ N s 4-(4-((3-mopdoaunoheHUT)CYIBHOHIT)
16 \O/ /[( tdennn)-2,4-auruapo-3H-1,2.4-tpuazon-3-
N

THOH,




4-(4-(m-romuacynbhouun)henun)-2,4-

S
17 \©/ \©\N/l( auruapo-3H-1,2. 4-rpuazon-3-THoH;
L N,N H
QP
FsCD/ S 4-(4-((4-xn0p-3-(TpudTropmeTrT)PeHUT)
18 Cl N cynb(oHmT)-2-((2-rHIPOKCUITHI)AMHHO)
HN \QN,NH tdennn)-2,4-auruapo-3H-1,2.4-tpuazon-3-
\L THOH;
OH
0,9
FsC S
D/ /[f 4-(4-((4-xnop-3-(tpudropmerun)heHum)
19 of N K cynbdonmn)-2-(nunepuans- 1 -um)penmn)-2,4-
ENj \=N’ puruapo-3H-1,2.4-rpuazon-3-troH;
0,9
FsC
D/ S 4-(4-((4-x10p-3-(Tprdropmernn)permn)
20 o N /I(N H cyashorun)-2-(4-meTunnunepasut-1-
N \:N' wi)ennn)-2,4-quruapo-3H-1,2, 4-rpuazon-3-
[ j THOH;
N
|
W //O
FsC S
3 D/ S 4-(4-((4-xnop-3-(tpudropmerun)heHum)
21 cl N /Il\ cyashorun)-2-(austraamMuno))penn)-2,4-
rNj \:N:NH puruapo-3H-1,2 4-rpuazon-3-Tuos;
N //O
FsC s
cl D/ \Q\NJ( 4-(4-((4-xnop-3-(tpudropmerun)heHum)
22 o \:N'N H cyashonm)-2-(2-3TokcudToKCH ) peHmm)-2,4-
\L puruapo-3H-1,2.4-rpuazon-3-troH;
S
O\ /,O
FsC 'S s 4-(4-((4-metun-3-(tpudropmern)heHun)
23 D/ \©\ /[/\ cyashorun)pennn)-2,4-auruapo-3H-1,2,4-
N

TpHa30i-3-THOH;
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I, NH quruapo-3H-1,2 4-tpuaszon-3-tuon; and

FsC
’ D/ S 4-(4-((4-xnop-3-(tpudropmerun)heHum)
24 cl N A cybdonmn)-2-(muppoauaus-1-un)pennn)-2,4-
O

AL
o0 ' s 4-(4-((3-(2-MeTOKCHITOKCH ) (hCHIT)
25 \©/ \©\ /[( cyashorun)pennn)-2,4-auruapo-3H-1,2,4-
N™ “NH TPHA3071-3-THOH,
-

WK ero (papManeBTUYECKH MprUemMiIeMasi CoJb.
41. CoenuHeHue, UMeIOLIEE CIAENYIOIYIO CTPYKTYPY:

0

N ’/o

FsC S

BOROW

Cl N/[(
lw NH
\N ’

WK ero (papManeBTUYECKH MprUemMiIeMasi CoJb.

42. CoenuHeHne, UMEIOIIEe CICAYIOMYIO0 CTPYKTYPY:

o, O
F4C S

D/ [

Cl NJ{

NH
N LNI

(]

o)

2

WK ero (papManeBTUYECKH MprUemMiIeMasi CoJb.

43. dapmaneBTHYECKass KOMIIO3ULUS, coaepikamasi (a) Mo MeHbIIeH Mepe OIHO
coenuHeHue 1o Jrobomy u3 mm. 1-42 wiu ero ¢gapManeBTUYECKH NpuemiieMyr coib, u (b)
(bapMareBTHUECKH TPUEMIIEMOE BCIIOMOTaTeIbHOE BEIECTBO.

44. dapmaneBTuyeckas KOMIo3unus mno mn. 43, rae (apManeBTHYECKH MPHEMIIEMOe
BCIIOMOTATEJIbHOE BEIECTBO MPEACTaBIsieT COOO0M MOJMMEPHBII areHT.

45. dapmaneBThueckas koMnozunwsi no m. 43, rae ¢dapManeBTHYECKU MPUEMIIEMOe
BCIIOMOTATEJIbHOE BEIIECTBO BBHIOPAHO M3 TPYMIBI, COCTOSIIEH W3 KapOOKCHMETHIILIEIUTIOIO3bI
(CMO), TUIPOKCHITPOTIFIILEIITIOIO3bI (HPC), THIPOKCHATUJIIIECIITEOIO3bI (HEC),
rugpokcunporaMerwineionaodsl (HPMC), skenaTtuHa, ruaposm3aTa KeNaTHHA, Caxapo3bl,
OEeKCTpo3bl,  mojuBuHMWINUpponumoHa  (PVP), nommstunenrmukons  (II90),  BuHuMn-
UPPOTHIOHOBBIX COTIOIMMEPOB, MPEKETATHHI3UPOBAHHOTO Kpaxmaia, COpOUTa U TIIFOKO3bI; U

MOJIMAKPUIIATOB.
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46. dapmaneBTHUecKas KoMno3unusi no m. 43, rae ¢apManeBTHYECKU MPUEMIIEMOE
BCIIOMOTaTeNbHOE BELIECTBO BBIOpAHO u3 IpYMIIbI, cocrosiiien u3
rugpokcunporaMerwineuoiaossl (HPMC), nomusunmmmupponunonsl (PVP) u xomnmmunoHa.

47. dapmaueBTHUECKAsT KOMITIO3ULHS 10 JIIoOoMy u3 . 43-46, rae dapmarieBTHyecKast
KOMIIO3ULIUS IMeeT (PopMy TUCTIepCHH, TIOJYYEHHON METOAOM cyxoro pacnbuieHus (SDD).

48. Crnocob neueHHsl MaTOJOTMYECKOTO COCTOSIHMS, BBI3BAHHOTO HeEHpojaereHepauuei
WIA HAaKOIUIGHHEM O€NKOB, BKJIIOYAIOIIMNA BBENEHHE CYOBEKTY, HYKIOAIOIIEMYyCs B TaKOM
neueHnH, 3PPEKTUBHOTO KOJIMYECTBA MO MEHbIIEH Mepe OJHOrO COSAMHEHUS MO0 JF0OOMY U3 III.
1-42 unm ero QapmaneBTHYECKH MPUEMIIEMOH COJH, MUK (hapMaleBTHYECKOH KOMIO3HUIIUU MO
nrobomy u3 . 43-47.

49. Cnoco0 mo m. 48, rae ykazaHHOE MaTOJIOTHYECKOTO COCTOSIHUE TPEACTaBISIET COO0H
Oone3sub Aunbureiivepa, Oone3Hp IlapkuHCOHA, JOOHOBHCOYHYIO NE€MEHIUIO, JEMEHLUI0 C
TenbuaMu JleBu, neMeHnuro BcienctBue OosesHu [lapKMHCOHA, MHOJKECTBEHHYI) CHUCTEMHYIO
arpoduro, Oone3Hb XaHTHHITOHA, OOKOBOH aMHUOTPOQUYECKHI CKIIEpPO3, MPOrPEeCCHPYIOIINN
HAUBSIICPHBIN Mapajny, pak, Bocnajenune, oonesHb Kpona, 3aboneBanue cepana, cTapeHue Uiu
TpaBMaTu4eckoe nospexaenue mosra (TIIM).

50. Coegunenue no Jrodomy u3 M. 1-42 uan ero gapManeBTUYECKu MpuemMiieMast CoJib,
wii papMareBTHUECKass KOMIO3HLUS 10 Jrobomy u3 mil. 43-47, miis NpUMEHEHUs B JICUEHUH
NATOJIOTMYECKOT0 COCTOSIHUS, BBI3BAHHOTO HeHWpoereHepael i HaKOIIJICHHEM OeJKOB.

51. Coenunenne wnmm (QapmaneBTudeckass KoMmmosuuuss mo 1. 50, rme yka3zaHHOe
MaTOJIOTUYECKOE COCTOSIHUE MPEACTaBIIsieT co0oit OosesHp Anblreiimepa, 6one3ns [lapkuHCoOHa,
JTOOHOBHUCOYHYIO JEMEHLIMIO, IEMEHLUIO ¢ TenblaMu JIeBH, neMeHIHI0 BCIEACTBHE OOJE3HU
[TapkMHCOHA, MHOXKECTBEHHYK) CHCTEMHYI atpoduio, Oone3Hb XaHTUHITOHA, OOKOBOH
aMHOTPOPHUUECKUI CKIIEPO3, NPOTPECCUPYIOIUN HAaTBSAEPHBbIH Mapajnd, pak, BOCMAJCHHUE,
6one3np Kpona, 3aboseBaHue cepaua, CTApeHHE WM TPABMATHUYECKOE MOBPEXKICHHE MO3Ta
(TIIM).

52. IlpumeHeHre Mo MEHbIIeH Mepe OJAHOTO COeAWHEHHs Mo Jrobomy u3 mm. 1-42 wmm
ero (hapMaLeBTHUECKH MPUEMIIEMO COMH, MITH (hapMaLieBTHUECKasi KOMIO3HLIUS 10 JIF00OMY U3
nn. 43-47, B NPOU3BOACTBE JIEKAPCTBEHHOIO CpPEACTBA MJI JIEYEHUs MAaTOJOTHYECKOro
COCTOSIHMS1, BBI3BAHHOTO HeHpoerenepanyeil nim HaKoTieHHeM OeJIKOB.

53. Ilpumenenne no n. 52, rae yka3aHHOE MATOJOTMYECKOE COCTOSIHHE NMPEACTaBIseT
coboii 6one3np AsbireliMepa, 60se3Hb [lapkuHCOHA, JJOOHOBUCOYHYIO IEMEHIIUIO, TEMEHITHIO C
TenbuaMu JleBu, neMeHnuro BcienctBue OosesHu [lapKMHCOHA, MHOJKECTBEHHYI) CHUCTEMHYIO
arpoduro, Oone3Hb XaHTHHITOHA, OOKOBOH aMHUOTPOQUYECKHI CKIIEpPO3, MPOrPEeCCHPYIOIINN

HaObANEPHBII mapanud, pak, Bocnajnenue, bonesnb Kpona, 3aboneBanne cepaua, CTapeHue Win
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TpaBMaTu4eckoe nospexaenue mosra (TIIM).

54. Cnocob mpenoTBpalleHysl arperaiuiy Wik HAKOIUICHUs, WM YJIYULISHUs KIUPEHCa
Oenka, yCTOHYMBOrO K NEHCTBUIO MPOTEA3bl, BKIIOYAIOIINN KOHTAKT OejKa, YCTOWYHUBOTO K
JEUCTBUIO MpoTeasbl, ¢ 3(Q(EKTUBHBIM KOJUYECTBOM TI0 MEHbIIEH Mepe OIHOTO COCTUHEHUS I10
mrodomy u3 . 1-42 i ero conu, mii GpapManeBTHIeCKONH KOMITO3UIIMHU MO JIFoOoMy u3 . 43-
47, rae yka3aHHBIN KOHTAKT POUCXOIUT IR VIfro, ex vivo Uiu in Vivo.

55. Cnoco® mo n. 54, rae 6enok, yCTOMYMBBIN K NEHCTBUIO MPOTeasbl, BLIOpaH U3 albda-
CUHYKJIenHa, a-0eTta, Tay, xantunrtuaa u TAR JIHK-cesizpiBaromero 6enka 43 (TDP43).

56. Cnoco® yMmeHbIIeHUs HEHUPOBOCTAJICHUS y TAI[MEHTa, BKIIOYAIOIIMI BBEIACHHE
cyOBbekTy 3(h(heKTUBHOTO KOJMUECTBA IO MEHBIIEH Mepe OTHOTO COSIUHEHHUS MO JI0O00MY U3 T
1-42 unm ero QapmaneBTHYECKH MPUEMIIEMOH COJH, MUK (hapMaleBTHYECKOH KOMIO3HUIIUU MO
nrobomy u3 . 43-47.

57. Coequnenue no Jrodomy u3 . 1-42 uan ero gapManeBTUYeCKu mpuemiieMast CoJib,
wii  papManeBTHUECKass KOMIO3UIMA 1o Jrodomy w3 mm. 43-47, it TpUMEHEHHs Uis
YMEHBIIECHNs] HEHPOBOCAJIEHUS.

58. IlpumeHeHre MO MEHbIIeH Mepe OAHOTO COeAWHEHHs Mo Jrobomy u3 min. 1-42 wumm
ero (apMaleBTHYECKH PUEMIIEMOH COJIH, MK (hapMaLleBTHUECKOH KOMIO3HLUH 1O JIFOOOMY U3
. 43-47, B NpOU3BOACTBE JIEKAPCTBEHHOI'O CPEACTBA AJI1 YMEHBLICHUSI HEUPOBOCTIAJIICHHUS].

59. Cnoco® neuenust 3a00€BaHUS] WINM TATOJOTMYECKOTO COCTOSIHHS, CBS3aHHOTO C
HepoBOCHaNIEHNEM, BKJFOUAIOIINHA BBEICHHE CYODBEKTY, HYXAAIOLIEMYCsl B TAKOM JICUEHUH,
3¢(HeKTUBHOTO KOJIMYECTBA TI0 MEHbIIEH Mepe OAHOTO COSAMHEHUS 10 JrOoMy u3 . 1-42 winun
ero (apMaleBTHYECKH PUEMIIEMOH COJIH, MK (hapMaLleBTHUECKOH KOMIO3HLUH 1O JIFOOOMY U3
. 43-47.

60. Coenunenue no modomy u3 . 1-42 unn ero gpapManeBTUYECKU MpUeMiIeMast COJb,
wii papMareBTHUECKass KOMIO3HLUS 10 Jrobomy u3 mil. 43-47, miis NpUMEHEHUs B JICUEHUH
3a00JI€BaHUS MITH MTATOJIOTMYECKOTO COCTOSIHUS, CBA3aHHOTO C HEHPOBOCTIAJICHHEM.

61. IlpumeHeHNne 1O MEHbLIEH Mepe OAHOTO COEAMHEHUs Mo Jrobomy u3 mm. 1-42 wmm
ero (apMaleBTHYECKH PUEMIIEMOH COJIH, MK (hapMaLleBTHUECKOH KOMIO3HLUH 1O JIFOOOMY U3
nn. 43-47, B TPOM3BOACTBE JIEKAPCTBEHHOTO CPEACTBAa MJsl JiedeHHs 3a00JIeBaHUS WM

MMaToJIOr'MICCKOro COCTOAHUSA, CBA3aHHOI'O C HeﬁpOBOCHaHeHHeM.
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