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CCcBUIKHM HA POJICTBEHHBIE 3asIBKH

Jlns HacTosImero M300pETeHUsT MCIPAIIMBACTCS MPHOPUTET MO MPEIBAPUTEIHHBIM 3asiBKAM Ha ITaTCHTHI
CIIIA Ne 62/104547, monanno#t 16 saBapst 2015 roga, m Ne 62/180380, momanuoit 16 utons 2015 roaa, modHBIH
TEKCT KaKIOH M3 KOTOPHIX BKIIIOYEH B HACTOAIIYIO 3aBKY TIOCPEICTBOM CCBHIIKH.

CnoHcupyemsle ¢eiepaabHbIM NPABUTENBCTBOM HCCIeT0BAHUS U Pa3padoTKu

Hacrosiee n3o0peTenne ObIIIO CIOHCHPOBAHO MPaBUTENBCTBOM B paMkax rpaHTa Ne UOINS078025, BbI-
nmarHoro HarmmonamsaeiMu MHCTHTyTaMH 3npaBooxpaHeHHs. [IpaBUTEIHCTBO MMEET OIpenesicHHBIe MpaBa Ha
JTAHHOE N300peTeHHE.

O0J1acTh TEXHUKH, K KOTOPOi OTHOCHTCS M300peTeHne

Hacrosimee m300peTeHne kacaercs COSAMHEHWH Ul JIEUCHUS] HAPYIICHWH, CBSA3aHHBIX C HENPaBHIIBHO
crutaiicupoBanHoit MPHK, u 6ojiee KOHKPETHO - MPOWU3BOJHBIX KUHETHHA, MPEIHA3HAYCHHBIX JJIS JICYCHUS Ce-
MEHHOM TU3aBTOHOMUH Y HYKIAIOIIUXCS B TAKOM JICYCHUHN TTAIIUCHTOB.

IIpeanochuIKU cO3AaHUS

Cewmeiinas quzasroHomus (familial dysautonomia, FD) (MIM#2239001), u3BecTHast Takke Kak CHHIPOM
Paitmu-Jless nnm BpoxkaeHHass ceHcopHasi aBToHoMHas Hedpomatus III tuma (HSAN-II), sensercs Hambosee
W3BECTHBIM M YaCTO BCTPEUAIOIIUMCS IIPEACTaBUTEIIEM TPYIIIHI BPOXKICHHBIX CEHCOPHBIX aBTOHOMHBIX HEHpO-
natuii (HSAN), xapakTepu3yIomuxcsi OOIMHUPHON CEHCOPHOU M Pa3IMuyHOW aBTOHOMHOW auchynkmuei. FD Ha-
pylIaeT pa3BUTHE HEUPOHOB U CBs3aHA C MPOTPECCUPYIOIIEH AereHepanreit HelipoHoB. Hapymenus 3aTparusa-
FOT HECKOJIBKO CHCTEM, YTO MPHUBOIUT K 3HAUUTCIHHOMY YXYAIICHHIO KauecTBa XM3HH U IMPEKIACBPEMEHHON
cmeptu. FD Be3piBaeTcst mytanusmu B reHe IKBKAP, u Bo Bcex onMcaHHBIX K HACTOSIIIIEMY MOMEHTY KJlaccax
9TOro0 3200JIeBaHMs HAOIIOMaeTCs MyTalust HHTpoHa 20, pe3ysIbTaToM KOTOPOH SIBISIeTCS 0co0asi cxema TKaHec-
nenupuIEcKOro NpoIrycka 3K30Ha.

CwM. Takxe, Hanpumep, paboTsl Shetty et al. Human Molecular Genetics, 2011, 20(21):4093-4101; Axelrod
et al. Pediatric Research, 2011, 70(5):480-483; Gold-von Simson et al. Pediatric Research, 2009, 65(3):341-346;
Yoshida et al. PNAS, 2015, 112(9):2764-2769; u MexnyHapoanbsie nareHTHBIC 3assBku WO 2015/005491, WO
2010/118367 m WO 2014/124458, moNMHBINA TEKCT KOTOPHIX BKJIIOYEH B HACTOSIIEEC M300pEeTEHHE TIOCPEICTBOM
CCBUIKH.

CrnenyeT MOHUMATh, YTO ONPEAEICHHBIE OTIMYNUTENFHBIC MPU3HAKH HACTOSIIETO W300pEeTeHuUs, KOTOpPhIC
JUTS SICHOCTH OTIMCAHBI B KOHTEKCTE YAaCTHBIX BAPHAHTOB OCYIIECTBICHUS, MOTYT TaKXKe IPUCYTCTBOBATh B KOM-
OWHAIMM B OAHOM BapHaHTE OCYIIECTBIICHHA. V1 HA000POT, pa3NUUHbBIe OTIMYUTEIbHBIC TIPU3HAKN HACTOSIIIETO
n300peTeHms, KOTOphIe Ui KPaTKOCTH OITMCAHBI B KOHTEKCTE OJHOTO BapHaHTa OCYIIECTBICHHUS, MOTYT TaKKe
peanu30BBIBATHCS 110 OTAEIBHOCTH WIIM B JTIO0O0H IMOIXO0ISIIEH MOIKOMONHALINH.

Kparkoe onucanne n300peTeHus

B Hacrosimem n3obpeTeHun omcansl coequHeHus Gopmyasl (1)
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WK uX (hapMareBTHICCKH TPUEMIIEMasi COJIb, TJC

x! npencrapiset cooboi N win C;

X? BEIOpaH U3 TPYIIbL, cocTosmei u3 S, N, NRZ, CR*u CHRZ;

x? BEIOpaH U3 TPYIIbL, cocTosmei u3 S, N, NR3, CR'u CHR3;

x* BBIOpaH U3 TPYIIIbI, cocTosmei u3 S, N, NR4, CR*u CHR4;

X’ npeacrasiseT cooor N i CR7;

x® npeacraBiseT cooor N i CRg;

L orcyrcTByeT My BeIOpaH U3 Tpymibl, coctoseit n3 Cgankunena, C, sakenmieHa u C, saIKHHUICHA,
rae xaxnpii C, gankunet, C, qankeHmned u C, ¢aIKHHWIEH HE00s3aTenbHO 3aMellieH 1, 2, 3 win 4 HeE3aBUCHUMO
BBEIOpaHHBIMU R% TpyITamMu;

R' BbIOpan u3 rpymmsl, coctosmeii u3 Cqjoapuiia, 2-6eH30(hypaHina, 4-XMHONIMHIIA, 5-6-4IeHHOrO reTe-
poapuiia U 5-6-4wIEHHOTO TeTePOLUKIOAIKIIA, KAXKIBIH U3 KOTOPBIX HEOOsI3aTeIbHO 3aMenieH 1, 2, 3 wim 4 He-
3aBHCHUMO BHIOPaHHBIMU R'A TpyIIamMuy;

kaxapiii R'* HesaBrcumo BeIOpaH m3 ramoreHa, CN, NO,, Cigankuna, C,sankenmna, C,calKuHIIA,
Ci¢ranorenankuna, Cj¢ankokcu-rpymmsl, -C(=0)OH, -C(=0)C,gankuma, -C(=0)Ci¢rajoreHankmia u
-C(=0)C|_¢aIIKOKCH-TPYTIIIHI;

R? BBIOpaH M3 TPYMIBI, cocTosmedt u3 H, okco-rpymisl, asumo-rpymnmsl, ramoreHa, CN, NO,, C,_sankmia,
C,.gankenmna, C, qankuanna, Cs_jomuknoankumia, Cg jgapmia, 5-10-uwienHoro retepoapuia, 4-10-1ieHHOTO TeTe-
pormkioankmna, OR™, C(=0)R™, C(=0)OR™, NR“R¥, C(=0)NR“R¥, -OC(=0)NR“R*, NR“C(=0)R",
NR“C(=0)OR", NR“’C(=0)NR*R®¥, NR*S(=0),R", NR“S(=0),NR“R%, S(O)NR“’R* u S(0),NR“R®, rze
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kaxabid Cy_gankui, Cs_jounkioankui, Ce papui, 5-10-uneHHsiit rerepoapui u 4-10-ujgeHHBINA TeTepOLMKIOA-
KHJ HeoOs3aTeNbHO 3aMeleH 1, 2, 3 uiu 4 HezaBucuMO BeIOpanHbIME R™ rpymmamu;

R? BBIOpaH M3 TPYMIbI, cocTosmedt u3 H, okco-rpymisl, asumo-rpymnmsl, ramoreHa, CN, NO,, C,_sankmia,
C,.gankenmna, C, qankuanina, Cs.jomuknoankumna, Cg jgapmia, 5-10-wienHoro retrepoapuia, 4-10-1wieHHOTO TeTe-
pormkioankuna, OR®, SR™, C(=0)R™, C(=0)OR™, NR“R®, C(=0)NR“R¥, -OC(=0)NR*R®, NR®C(=0)R",
NR®C(=0)OR™, NR®C(=0)NR*R®, NR**S(=0),R", NR“S(=0),NR“R¥, S(O)NR“R® u S(0O),NR“R®, rze
kaxkapid C_gamkui, Cs.joukimoankui, Ce jgapui, 5-10-uneHnsiit rerepoapmn u 4-10-ujaeHHBIH TeTepOIMKIOAT-
KIJT He0Bs3aTeNIbHO 3aMelteH 1, 2, 3 win 4 HezaBrcnMo BeIGpanHbME R™ rpyrmami;

R* BBIOpaH U3 Tpymnbl, cocrosimeii u3 H, okco-rpymel, azumo-rpynmsl, ranorena, CN, NO,, C;_¢ankuia,
C,gankenuna, C, qankunuia, Cs_jouuknoankuna, Cg jgapuia, 5-10-unennoro rerepoapuia, 4-10-uneHHOro rere-
pormknoankuia, OR™, C(=0)R™, C(=0)OR™, NR“R¥, C(=0)NR*R¥, -OC(=0)NR*R*, NR*C(=0)R"™,
NR®C(=0)OR™, NR*C(=0)NR“R*, NR*S(=0),R™, NR*S(=0),NR“R*, S(O)NR*R* u S(0),NR*R*, rze
kaxabid Cy gankui, Cs_jounkioankui, Ce papui, 5-10-uneHHsiit rerepoapuni u 4-10-ujgeHHBINH TeTepOLMKIOA-
KHJT HeoOs3aTebHO 3aMeleH 1, 2, 3 uiu 4 He3aBucuMO BeIOpanHbIME R™ rpymmamu;

R’ BBIOpaH M3 TPYMIbI, cocTosmet u3 H, okco-rpymisl, asumo-rpymnmsl, ramoreHa, CN, NO,, C,_sankmia,
C,.gankenmna, C, qankuanina, Cs.jomuknoankumna, Cg jpapmia, 5-10-urennoro retrepoapuia, 4-10-1wieHHOTO TeTe-
pormkioankuna, OR®, SR, C(=0)R™, C(=0)OR", NR“R®, C(=0)NR“R%, -OC(=0)NR*R®, NR®C(=0)R",
NR®C(=0)OR", NR“C(=0)NR*R®, NR**S(=0),R", NR“S(=0),NR“R%, S(O)NR“R® u S(0O),NR“R®, rze
kaxkapid Cy_gamkui, Cs.jonukimoankui, Ce jgapui, 5-10-uneHnsiit rerepoapmn u 4-10-ujaeHHBIH TeTepOIMKIOAT-
KIJT HeoBs3aTelIbHO 3aMelteH 1, 2, 3 win 4 HezaBrucnMo BeIGpanHbME R™ rpyrmam;

R® BEIOpaH w3 Tpymmbl, cocrosmieir w3 H, Cj¢ankwmna, CjgramoreHankuia, Ci¢THIPOKCHATKWIA H
C/_6aITKOKCU-TPYTIIIHI,

R’ BbIOpaH u3 rpynmsl, coctosmei u3 H, Ciqamkmia, CN, NO,, ORY, C(:O)Rb7, C(:O)OR'ﬂ, NRRY,
C(=0)NRRY, -OC(=0)NRRY, NRYC(=0)R”, NRC(=0)OR"’, NRC(=0)NRRY, NR’S(=0),R"" u
NRY’S(=0),NR'RY;

R® BeiGpan u3 rpymmsl, cocrosmeit 3 H, Cpgankmia, CN, NO,, OR*, C(=0)R”, C(=0)OR*, NR®R®*,
C(=0)NR®R®, -OC(=O)NR®*R®, NR®*C(=0)R"™, NR¥C(=0)OR"™, NR®C(=0)NR®R*, NR®*S(=0),R* u
NR®S(=0),NR*R%;

Ka)K,Z(BIﬁ RaZ’ sz, Rc2’ Rd2’ Ra3’ Rb3’ Rc3’ Rd3’ Ra4’ Rb4, RC4, Rd4, RaS’ RbS’ RCS’ RdS’ Ra7’ Rb7, RC7, Rd7, RaS’ RbS’
R® u R%® mesasucumo BbIOpaH w3 rTpymbl, coctosimiet n3 H, Cjgankwmia, C,cankenmna, C, qalKWHATA,

C|.TUIPOKCHAIIKHIIA, C|_¢TajOTeHAIKHIIA, C|.¢aITKOKCH-TPYTIIIHI, -(C.¢amxuneH)-C,_¢aTKOKCU-TPYIIIIBI,
Cs_joumrinoankuna, -(CygankmineH)-C,._joruknoankuia, Cejpapuia, 5-10-uneHHOTO rerepoapmna, 4-10-uwieHHOro
reTepoOLMKIOATKHIIIA, rae KaXKJIbI 7 C_6QIIKHI, C,_¢QJIKEHUI, C,_¢QJIKUHUI, C;.1pLIMKIIOATKHII,

-(Cy.gankmnen)-Cs_grukitoankmt, Cg jpapwi, 5-10-uneHHBIH rerepoapun U 4-10-WiICHHBIH TETEPOIMKIOATKHUIT
HeoOs3aTeIbHO 3aMeleH 1, 2, 3 uiu 4 He3aBucHMO BEIGpanHbIMH R* rpymmamu;

wm R n R Bmecte ¢ atomoM N, K KOTOPOMY OHH TPHCOCIHHEHBI, OOBEIMHEHBI ¢ (hOPMHPOBAHHEM
5-10-wIeHHOTO TeTePOAPMILHOTO WIH 4-10-WICHHOTO TeTEPOIMKIOATKIILHOTO KOJbIA, KaKIOE M3 KOTOPBIX
HeoOs3aTeIBHO 3aMeiteHo 1, 2, 3 win 4 HesaBrcuMmo BeiGpanHsME R? rpymmanm;

wm R® n R® Bmecte ¢ atomoM N, kK KOTOPOMY OHH TIPHCOEIHHEHBI, OOBEIUHEHBI ¢ (hOPMHPOBAHHEM
5-10-weHHOTO TeTEPOaAPWILHOTO WIN 4-10-4IEHHOTO TeTEPOUMKIOATKHILHOTO KOJIbIA, KAXI0e M3 KOTOPBIX
HeoOs3aTe BHO 3aMeleHo 1, 2, 3 win 4 HesaBrucumo BeibpanHsMI R? rpymmanm;

wm R n R* Bmecte ¢ atomom N, kK KOTOPOMY OHH TIPHCOEIMHEHBI, O0BEIMHEHB! ¢ (hOPMHPOBAHHEM
5-10-wJIeHHOTO TeTePOAPMILHOTO WIH 4-10-WICHHOTO TeTEPOIMKIOATKIILHOTO KOJbIA, KaKIOE M3 KOTOPBIX
HeoOs3aTeIbHO 3aMeleHo 1, 2, 3 win 4 He3aBHCHMO BHIOpaHHBIME R*” rpymmamu;

kaxapiii R HezaBucHMo BEIOpaH u3 rpymisl, cocrosmeit u3 OH, SH, CN, NO,, ranoresa, OKCo-TpyYIIIIHI,
Ciqankuna, C,jankenuna, C,jankununa, Cyranorerankuna, Cjsnuanoankwna, Cy4THAPOKCHANKUIA,
Cy_qamkokcu-rpymisl, -(Csamkmn)-(C_ankokcu), -(Cijamkokcn)-(C_4ankokcu), C;4raloreHaTKOKCH-TPYIIIBL,
C;_lIMKIIOANKWIA, (eHHUIA, S5-6-4IEHHOrO TeTepoapwia, S5-6-4ICHHOTO TeTCPOLMKIOATKHIIA, aMUHO-TPYIIIBL,
C/sankumaMuHo-rpymbl, 1u(C _4alKin)aMrHO-TpyIsL, kKapbammia, C_jankmkapoamuna, au(C_4amxut)kapOammia,
kapOamona, C,_jankunkapoamonna, au(C4ankmin)kapbamonna, Cisankmikapoonnna, Ci_4aIKoKCUKapOOHMIIA,
C_4anKmIKapOOHUIAMUHO-TPYTITIHI, C4aNKuICy b OHUIAMUHO-TPYTITIHI, aMUHOCYITb(OHMIIA,
C|.4aNKUITaMHHOCYTH(OHMIIA, 1 (C_4aITKuiT ) aMIHOCYTH(HOHIITA, aMUHOCYITb(OHUIAMHHO-TPYTIITHI,
C|4aNKWITaMHHOCYTH(QOHMIAMAHO-TPYIIBI, JTH(C | 4alTKHIT)aMHHOCYTH()OHUIAMAHO-TPYIIIBI, aMHHOKapOOHMIIA-
MUHO-Tpynbl, C_jalKmiaMIHOKapOOHMIaMUHO-Tpybl U Au(C_4aK1T) aMUHOKapOOHMIAMUHO-TPYIITIBI;

e Komblo, comepxkamee X', X2, X° u X, GopMHpyeT LEKIOAIKHILHOE, FeTepOapUIbHOE WIH IeTepo-
UKJIOATKHIBHOE KOJIBIIO;

TIPH YCIOBHH, YTO KOT/a 9-ulIeHHoe Kobio, conepxkamee X', X2, X7, X*, X" u X*, popmupyer konbo A:
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B HEKOTOPHIX BApHAHTAaX OCYIIECTBICHHS X' mpeacTaBiseT co6oit N. B HEKOTOPBIX BApHAHTAX OCYILIECTB-
nenns X' mpencrapnset co60ii C.

B HEKOTOPHIX BAPHAHTAaX OCYIIECTBICHHs X MpeCTaBiseT co6oit N. B HEKOTOPBIX BApHAHTAX OCYILIECTB-
nenns X° mpezctabiser coboit NR? B HeKoTOpBIX BapHaHTaxX ocylecTrieHus X mpesacTapiser codoit CR”. B
HEKOTOPBIX BapHaHTax OCYILIECTBICHUS X2 MPEeCTaBIsIeT cOO0M CHR.

B HekoTophIX BapuaHTax OCYIIECTBICHHS X3 npeacraBiseT coboit N. B HEKOTOPBIX BapHaHTaX OCYIIECTB-
nennst X° mpezcrasisier co6oit NR®. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHS X- mpencTasisier coGoii CR’. B
HEKOTOPBIX BapHaHTax OCYILIECTBICHUS X MIPEICTaBISAET COOOM CHR’.

B HekoTOphIX BapraHTaxX OCYLIECTBICHUS X! npeacTaBisieT coboit S. B HEKOTOPHIX BapHaHTaX OCYIIECTB-
nenmst X* npencrasiseT coboil N. B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHHS X! MIpeCTaBIsIeT co00it NR*. B
HEKOTOPHIX BapHAHTAX ocylecTienus X' npescrapiser coboit CR?. B HEKOTOPHIX BapHAHTaX OCYIIECTBICHHS
X* npencrasnser coboit CHR'.

B HEKOTOPHIX BApHAHTAaX OCYIIECTBICHHS X' MpeacTaBiseT coboit N. B HEKOTOPBIX BAPHAHTAX OCYILIECTB-
nenns X' npexcrapnser co6oit CR’.

B HEKOTOPHIX BApHAHTaX OCYIIECTBICHHs X mpecTaBiseT co6oit N. B HEKOTOPBIX BAPHAHTAX OCYILIECTB-
nenns X® npencrapnser co6oit CR®.

B HexoTophIX BapmaHTax ocymiecTBIeHHs L mpexncraBisier coboii Ci qankuieH, HeoOs3aTenbHO 3aMeIIeH-
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HbIi 1, 2, 3 win 4 He3aBucHMO BbIGpaHHbIME R* rpynmamu. B HEKOTOPBIX BapHaHTAaX OCYIIECTBICHHS L mpen-
cTaBJIsIeT co00i He3aMelieHHbIH C_¢alKuieH. B HEKOTOpHIX BapraHTax OCyIIecTBIeHUs L npeacraBiser coboit
He3aMEICHHBI METHIICH WIM He3aMEICHHBIH ATHIICH.

B HekoTophIX BapuaHTax OCYIIECTBICHUS R! BBIOpaH U3 rpynimsl, cocrosimei u3 Cg gapuia, 5-6-4IeHHOTO
reTepoapuia U 5-6-4JIeHHOTO TeTEPOIUKIOATKHIA, KaXIbIH U3 KOTOPBIX HeoOs3aTensHo 3aMenieH 1, 2, 3 wim 4
HE3aBHCHMO BBHIOpaHHBIMH R'A rpynnamu. B HEeKOTOpBIX BapHaHTax OCYIIECTBICHUS R MIPEACTaBIsAET CO00M 2-
OeH30(ypaHT NN 4-XWHOJMHMI, KQXKIBIH U3 KOTOPHIX HE0Os3aTeIbHO 3aMelieH 1, 2, 3 win 4 He3aBUCUMO BBI-
OpaHHBIMH R'A rpynmnaMu. B HEKOTOpBIX BapuaHTax OCYIIECTBICHUS R BBIOpaH U3 TPYMIIBI, COCTOSIIEH U3 2-
6ensodypanmna, 4-xuHoNMHWIA, (EHMIA, S5-6-WICHHOTO reTepoapwia W S5-6-4JIEHHOTO TeTEepOIMKIIOANIKUIIA,
Ka/IbIil M3 KOTOPBIX HEOOS3aTeNbHO 3aMelen 1 umm 2 He3aBucuMO BhIGpanHbiMu R' rpynmamu. B HekoTophIx
BapMAHTAX OCyIecTBIeHMs R' BHIOpaH M3 Ipymmbl, cocTosmed u3 2-Gen3odypaHuia, 4-XHHOIMHMIA, 5-6-
YJICHHOTO TeTepoapuia U 5-6-1wICHHOTO TeTEPOLMKIOANKIIA, KaKAbIH U3 KOTOPHIX HEOO0s3aTesIbHO 3aMelieH 1
WM 2 He3aBUCHMO BhIOpaHHBIMU R'” rpynmamu. B HekoTOphIX BapuaHTax ocyiiecTBiIeHus R' BeIGpan u3 rpyr-
TbI, COCTOSIICH U3
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B HekoTOpBIX BapuaHTax OCYIIECTBICHUS KaXIbId R'* HezaBucnmo BBIOpaH U3 TPYIIBI, COCTOSIICH U3 Ta-
noreHa, CN, C,_sankuna, C,graorenankmna, C;_sankokcu-rpynmsl u -C(=0)OH. B HeKkoTOpBIX BapuaHTax ocCy-
IecTBICHMs Kaxmblii R'* HesaBucnmo BbIGpaH U3 Tpymmbl, coctosimeii w3 CN, dTopa, XIopa, METHIa, TPHGD-
TopMeTHiIa, MeToKCU-rpymisl 1 -C(=0)OH.

B HEKOTOPEIX BAPHAHTAX OCyIecTBieHns R' BRIOPAH U3 TPYIIIEL, COCTOSIMEH 13 He3aMEIEeHHOTo (eH A,
HE3aMEIIEHHOTO 5-6-1IeHHOT0 TeTepoapuiia i He3aMEIEHHOTO 5-0-4JIeHHOTO TeTePOIMKIOATKUIIA.
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B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS R? BBIOpaH M3 TPYINEI, cocTosmerd u3 H, okco-rpymmsl, rajgore-
Ha, CN, C,_¢ankuia, OR“Z, NRCZRdz, 5-6-4JIeHHOTO TreTepoapuia, S-6-4JIeHHOTO TeTePOLUKIIOANIKIIIA, C(:O)ORaz
71 C(:O)NRCZRdZ, rae Kaxaelid Ci_gaKmt U 4-10-4IeHHBIH TeTePOIUKIOATKII HeoOs3aTeNbHO 3amenieH 1, 2, 3
WK 4 He3aBUCUMO BBIOPAHHBIMU R* rpymnmnamMu. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS R? BEIOpaH U3 TPYII-
eI, cocTosmed 3 H, oxco-rpynmsl, xiopa, ¢ropa, 6poma, CN, metmna, -CH,OH, -CH,OCHj;, -CH,NHCH3,
-CH,;N(CHs;),, NH,, -NHCHj;, -N(CHs),, pernna, 4-mupuauamina, C(=0)OCH;, C(=O)NH,, C(=O)NHCHj;,

(0]
Py
O o

B HexoTOphIX BapuaHTax OCYIICCTBICHUS R’ BBIOpaH W3 TPYIIBI, cocTosimeld u3 H, okco-rpymibl, a3uo-
rpynmel, CN, Csankuna, Cs ¢lukiIoankmia, GeHmia, 5-6-1IeHHOTO TeTepoapuiia, S-6-4JIeHHOTO TeTePOIUKIIO-
ankmma, OR™, SR®, NR“R®, C(=0)OR®, -C(=0)NR“R® -OC(=O)R™, rme xaxmsii C, alKum,
C;gIIUKITI0ATTKAN, (PeHMI, 5-6-UIEHHBIA TeTepoapmil, S-6-4JICHHBIN TeTePOITUKIIOATKII He0Os3aTeIbHO 3aMeIIeH
1,2, 3 wm 4 HezaBrucumo BoIOGpanHbMH R*’ rpymmamu. B HEKOTOpBIX BapHAHTAaX OCYLIECTBICHMs R’ BBIGpaH 13
rpynisl, cocTosmieit n3 H, asumo-rpymnmer, CN, MeTHIIa, ITUKIONPOIHIA, UKIO0yTHIa, peHmnIa, 3-MUpUInHIIIA,
N-MOpGhOTMHO-TPYIIBI, METOKCH-TPYIIBI, ATOKCHU-TPYIIEI, H-MPOMOKCU-TPYIIBI, H30MPONOKCH-TPYIIIIEI,
H-OyTokcu-rpymmsr, -OCH,CH,OH, -OCH,CH,CH,0OH, -OCH,CH,0CHj;, -OCH,CH,CH,OCH;, -ONHCH;,
-OCH,CHF,, -OCH,CF;, -OCH,CH,CF;, -OCH,CHF,CHj;, -OCH,CH,NHC(=0)CHj3, uukno0yTOKCH-TPYIIIIBI,
-OCH,CH,-O-¢penmna, -SCH;, -NH,, -NHCH;, -NHCH,CH;, -N(CHj),, -NHCH,CH,CH,0H, -CH,0CHj;,
-CH,OH, -CH,NHCH;, -CH,;N(CHj),, -C(=0)OCH;, -C(=O)NH,, -C(=O)NHCH,;, -C(=O)N(CH,),,
-NHCH,CH,0H, -C(=O)NHCH,CH,OH, -OC(=0)CHj3;, -OCH,-azetnaunauia, -OCH,-okceTanmua,
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B HEKOTOPHIX BapHaHTaX ocymiecTieHus R* BEIOpaH U3 rpymmel, cocTosmeit u3 H, OKCO-IpyIIIbI, a31/10-

rpynnbl, ranoreHa, CN, Cankuina, OR“4, NR*“R* u 4-10-unensoro TeTePOIMKIOANKIIA, T/A€ KaXKIbli

C).¢ankuia 1 4-10-41eHHBIH TeTepOIMKIOATKIII He00s13aTeNIbHO 3aMellieH 1, 2, 3 uian 4 He3aBUCHMO BBIOpaHHbI-

mu R rpynmnamMu. B HEKOTOPBIX BapUaHTaX OCYIIECTBICHUS R* BBEIOpaH U3 TPYNIEI, cocTosmei u3 H, ranorena,

METHIIA, -CHchzF, -CH2CH2CF3, -CHchon, -CH2CH2CH20H, -CH2CH20CH3, -CHzC(:O)OH,
-CHzc(ZO)NH(CH3), -CH2C(:O)N(CH3)2, -CHchzNHC(:O)CH3, -CH2CH2NHCH3, -CH2CH2N(CH3)2,
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B HEKOTOPHIX BapHAHTAX OCYIIECTBICHHS R’ BbIOpaH u3 rpymmbl, coctosmeii m3 H, ramorema, CN,
C.¢ankuna, Cygramorenankmia, OR®, SR*, NR®R®, C; gumkmnoanknna, Cg.jpapiia U 5-6-4ICHHOTO TeTePOapH-
na. B HEeKOTOPHIX BapHAHTAX ocyIiecTBIeHns R° BhIOpaH u3 Tpymmsl, cocrosimeit n3 H, ¢rropa, xmopa, 6poma,
nona, CN, metuna, m3onpormia, OH, OCHs, NH,, -NHCHj;, -N(CHs),, -SCHj3, dhennna, ukionponuna u

‘(J{‘N/\>
S

B HeKkoTOpbIX BapHaHTax OCYIIECTBICHU R’ MpeJICTAaBISIET COOOU XII0p Wd BTOP.

B HEKOTOPHIX BapHaHTAX oCyIecTBieHus R’ BriGpan u3 rpymmsl, cocrosmieii u3 H, CN u C(:O)NR°7Rd7.

B HEKOTOPBIX BapHAHTAX OCYIECTBIeH:s R’ BrIGpan u3 rpymms, cocrosmeii u3 H, CN u C(=0)NH,.

B HeKoTOpHIX BapuaHTax ocymecTsienus R® npencrasmser co6oit H.

B HeKOTOpHIX BapuaHTax ocymecTsienus R® npeacrasmser co6oit H.

B HEKOTOpBIX BapHaHTax OCYIIECTBICHH

X! npencrasiseT coooit N winu C;

x? npeacrasiseT coooit N, NRZ, CR’ wm CHRZ;

X3 npeacraBiseT coooit N, NR3, CR® wm CHR? ;

x* npeacTaBiseT coboit S, N, NR4, CR* wm CHR4;

X’ npeacrapnsget coboi N wimu CR7;

x8 npeacrapusget coboi N uimu CRg;

L npencrapisieT coboit HezameeHHbIH C_¢aJIKHICH;

R' BIOpaH U3 rpymmsl, cocTosmei u3 2-Gensodypanuna, 4-xunomuuuna, Cq joapiia, 5-6-uIeHHOro reTe-
poapuia, 5-6-4JICHHOTO TeTEPOIMKIIOATKIIIA, HE00sI3aTEIFHO 3aMEIeHHOTO 1, 2, 3 win 4 He3aBUCHMO BHIOpaH-
HeiMu R' TpyIIamMy;

kaxaeii R mHeszaBmcumo BBIOpaH W3 Tpymmbl, cocrosmed w3 ramoreHa, CN, Ccankuia,
C,gramorenankmia, C_sankokcu-rpynmsl 1 -C(=0)OH,;

R? BBIOpaH W3 TpymIsl, cocTosmeit u3 H, okco-rpynmsl, ramorena, CN, C_sankunia, ORaz, NRcszz, 5-6-
GIEHHOTO TeTepoapuia, 5-6-wieHHOro rerepouukioankmna, C(=0)OR? u C(=0)NRZR¥, rme kasmprit
C.¢ankmi 1 4-10-4IeHHBIH TeTepOIMKIIOAIKIIT HE0O0s3aTeNbHO 3aMelnieH 1, 2, 3 wim 4 He3aBUCUMO BhIOpaHHBI-
mu R? Tpynmnamu;

R’ BBIOpaH U3 TPy, cocTosmiel u3 H, okco-rpymmsl, asumo-rpymmsl, CN, Cy_sankmia, C;_ g[IUKIOATKHIIA,
(enna, 5-6-4ICHHOTO TeTepoapiia, 5-6-wieHHOro rerepoumkioankmia, OR™, SR™, NRR®, C(=0)OR*,
—C(:O)NR°3R‘B, —OC(:O)Rb3, rae kaxaeid Cogankmi, Ci ¢IIMKI0anKWI, peHmI, 5-6-uJIeHHBIH TeTepoapmi, 5-6-
YICHHBIN TeTePOUUKIOANKII He00s3aTeIbHO 3aMeIeH 1, 2, 3 i 4 He3aBHCUMO BHIOPaHHBIMU R% rpyInmnamu;

R* BBIOpaH W3 IPYMIIbL, cocTosmed w3 H, okco-rpymmsl, asugo-rpymimsl, ranoreHa, CN, Ci_sankuia, OR“4,
NRR* u 4-10-unennoro TreTepoLUKIOanKuia, rae Kaxabil Ci¢ankun u 4-10-4IeHHBIH reTepouKIoamKuil
HeoOs3aTeIBHO 3aMelteH 1, 2, 3 i 4 HesaBucHMO BhIGpanHbiME R*” rpymmamu;

-8 -
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R’ BBIOpaH W3 rpynmsl, coctosmed u3 H, ramorena, CN, C;¢amkuna, C¢rajioreHaiKmia, OR“S, SR“‘S,
NRcstS, Csgumkioankuna, Cg jpapuiia U 5-6-4JIeHHOTO reTepoapura,

R® npencrasier co6oii H;

R’ BBIGpan u3 rpymmel, cocrosimeii 3 H, CN 1 C(=0)NR“'RY; u

R® npencrasmsier coboit H.

B HEKOTOpBIX BapHaHTax OCYIIECTBICHH

X! npencrasiseT coooit N wiu C;

x? BBIOpaH U3 TPYIIIBI, cocTosmEeH u3 N, NRZ, CR’u CH,;

x? BEIOpAH U3 TPYIIHI, cocTosImei u3 N, NR3, CR'u CH,;

x* BBIOpaH U3 TPyIIbL, cocTosmeit u3 S, N, NR4, CR'u CH,;

X’ npeacrapusget coboi N umu CR7;

X8 npeacrapnsget coboi N uimu CRg;

L mpencrapisieT co00# He3aMEIICHHBII METHIICH WM HE3aMEIIICHHBIH JTIIICH;

R' BbIGpaH U3 rpymmsl, cocToseit u3 2-gypanuna, 4-xunomuauna, C.jgapHiia, 5-6-4IEHHOrO reTepoapu-
J1a U 5-6-4JIEHHOTO TeTEePOIUKIOATKIIIA, HE00A3aTeIbHO 3aMeIeHHOTO 1, 2, 3 wiu 4 He3aBHCHMO BBHIOpAHHBIMH
R'A Tpynmnamu;

kaxaeii R mHeszasmcumo BBIOpaH W3 Tpymmbl, cocrosmed w3 ramoreHa, CN, Cjeankuia,
C,gramorenankmia, C_sankokcu-rpynmsl 1 -C(=0)OH,;

R? BBIOpaH W3 TpyMIsl, cocTosmeit u3 H, okco-rpynmsl, ramorena, CN, C_sankunia, ORaz, NRcszz, 5-6-
WIEHHOTO TeTepoapuia, 5-6-wieHHOro rerepouukioankimna, C(=0)OR? u C(=0)NRZR¥ rme kamprit
C).¢ankuia 1 4-10-4eHHBIH TeTepOIMKIOATKIII He00s3aTeNIbHO 3aMellieH 1, 2, 3 uian 4 He3aBUCHMO BBIOpaHHbI-
mu R rpynmamu;

R’ BBIOpaH U3 TPy, cocTosmiel u3 H, okco-rpymmsl, asugo-rpymmsl, CN, Cy_sankmia, C;_ g[IMKIOATKUIIA,
(enna, 5-6-4ICHHOTO TeTepoapwia, 5-6-wieHHOro rerepoumkioankmia, OR™, SR™, NRR®, C(=0)OR*,
—C(:O)NR°3R‘B, —OC(:O)Rb3, rae kaxaeid Cogankmi, Cs ¢lIMKI0anKwI, peHwI, 5-6-4JIeHHBIH TeTepoapm, 5-6-
AIICHHBIN TeTEPOLHKIOANKII HE003aTeIbHO 3amelteH 1, 2, 3 i 4 HesaBucHMO BoIGpanHbiME R*” rpymmamu;

R* BBIOpaH W3 TPYIIILI, cocTosmeld u3 H, okco-rpymnmsl, a3uno-rpynmsl, ranorena, CN, C,_sankmia, ORa4,
NR“R* u 4-10-unennoro TETEPOIUKIOATKIIA, Tae KaXIbli C¢alkmi U 4-10-1IeHHBIH TeTepOIuKI0OaTKUIT
HeoOs3aTeIBHO 3aMelteH 1, 2, 3 1w 4 HesaBucHMO BoIGpanHbiME R*” rpymmamu;

R’ BBIOpaH W3 Tpymmbl, cocrosmeld u3 H, ramorena, CN, C,¢amkuna, C,¢raJoreHayiKuia, OR®, SR®,
NR®R® , Cs.gmuxitoankuna, Ceg jgapuiia U 5-6-4JICHHOTO TeTepPOapuia;

R® npejcTaBisieT coboit H;

R’ BEIGpan u3 rpymmsl, cocrosmeit u3 H, CN u C(:O)NR°7Rd7; u

R® npencrasmser coboit H.

B HekOTOpHIX BapHaHTaX OCYIIECCTBICHUSI

x! npencrapiset coooii N win C;

X? BEIOpAH U3 TPYIIHI, cocTosImei u3 N, NRZ, CR*u CH,;

X3 BBIOpaH U3 TPYIIIBI, cocTosmed 3 N, NR? R CR’u CH,;

x* BBIOpaH U3 TPYIIIbI, cocTosmel u3 S, N, NR4, CR*u CH,;

X’ npeacraBiseT cooor N i CR7;

x® npeacraBiseT cooor N i CRg;

L npencrassier co0oit He3aMeIEeHHBI METHIICH WM He3aMEIeHHBIH dTHUIICH;

R' BBIGpaH U3 rpymisl, cocTosmei 13 2-hypaHuia, 4-XMHOIMHMIA, (EHMIA, 5-6-WICHHOrO reTepoapria 1
5-6-4JCHHOTO TETCPONUKIOAIKHIIIA, KAXKIBIA U3 KOTOPBIX HEOOs3aTelNbHO 3amelneH 1, 2, 3 win 4 He3aBUCHMO
BBIOPaHHBIMU R'A TpyIIamMu;

kaxaeiii R' HesaBmcmmo BBIOpaH W3 Trpymmbl, cocrosmeii w3 ramoreHa, CN, C;gankmia,
C,_¢ranorenankuna, C_qankokcu-rpymmsl 1 -C(=0)OH;

R? BBIOpaH W3 TpymIkl, cocrosimei u3 H, okco-rpymmsl, ranorena, CN, C_sankuna, ORaz, NRCZRdZ, 5-6-
WIEHHOTO TreTepoapuia, 5-6-wieHHOro rerepouukioankmna, C(=0)OR? u C(=0)NRZR¥, rme kasmprit
C.¢ankmi 1 4-10-4IeHHBIH TeTepOIMKIIOAIKIIT HE00s3aTeNbHO 3aMeltieH 1, 2, 3 wim 4 He3aBUCUMO BhIOpaHHbBI-
mu R? Tpynmnamu;

R’ BBIOpaH U3 TPyNIbl, cocrosmen u3 H, okco-rpynmsl, azugo-rpymmsl, CN, C;_sankuna, C;_¢[TMKI0aTKHIIA,
deHmIa, 5-6-4IEHHOrO reTepoapuia, 5-6-wieHHOro rerepormkioankma, OR™, SR, NR®R¥, C(=0)OR",
—C(IO)NR“Rd3 s —OC(:O)sz, rae Kaxapid C_sankm, Cs ¢IIMKIOANKII, PeHMI, 5-6-1ICHHBIA TeTepoapmi, 5-6-
YICHHBIN TeTePOUUKIOANKII He00s3aTeNbHO 3aMeIieH 1, 2, 3 i 4 He3aBHCUMO BEIOPaHHBIMU R* rpyImnamu;

R* BBIOpaH W3 IPYyMIIbI, cocTosmed w3 H, okco-rpymmsl, asugo-rpymmsl, ranoreHa, CN, Ci_sankuia, OR“4,
NRR* u 4-10-unennoro TeTepOLUKIOaIKuIa, rae Kaxabll Ci¢ankun u 4-10-4IeHHBIM reTeponuKIoamKuil
HeoOs3aTeIbHO 3aMeleH 1, 2, 3 win 4 He3aBucHMO BEIGpanHbIMH R* rpymmamu;

R’ BBIOpaH W3 rpymmsl, coctosmed u3 H, ramorena, CN, Cj¢amkuna, C¢rajioreHaiKmia, OR“S, SR“‘S,
NRcstS, Csgumkioankuna, Cg jpapuiia U 5-6-4JIEHHOTO reTepoapura,

R® npencrassier co6oii H;

R’ BBIGpan u3 rpymmel, cocrosimeii 3 H, CN 1 C(=0)NR“'RY; u

-9.
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R® npencrasmser coboit H.

B HekOTOpBIX BapHaHTaX OCYIIECTBICHUS

X! npenacrasiseT coooit N winu C;

xX? BBIOpaH U3 TPYIIIBI, cocTosmEeH u3 N, NRZ, CR’u CH,;

X3 BBIOpaH U3 TPYIIIBI, cocTosmEeH u3 N, NR? R CR’u CH,;

x* BBIOpaH U3 TPYIIIbI, cocTosmei u3 S, N, NR4, CR*nu CH,;

X’ npeacrasiseT cooor N wim CR7;

x® npeacraBiseT cooor N i CRg;

L npencraBisieT co00# He3aMEIICHHBII METHIICH WM HE3aMEIIICHHBIH JTIICH,

R' BBIGpaH U3 rpymibl, cocTosmei 13 2-hypaHuia, 4-XMHOIMHIIA, (EHMIA, 5-6-WICHHOrO reTepoapmia 1
5-6-4JCHHOTO TETEPOIMKIIOANKIIIA, KAKIBIH M3 KOTOPBIX HEOOs3aTeNbHO 3aMelieH | miu 2 He3aBUCHMO BEI-
OpaHHBIMH R'A TpyIIaMuy;

kaxelit R' HesaBrcHMo BBIOpaH W3 IPyMIbL, cocrosmieii u3 ranoreHa, CN, Cy_sankmna, C_¢raoreHaIKuia,
C,sankokcu-rpymisl u -C(=0)OH;

R? BBIOpaH W3 TpyMIsI, cocTosmei u3 H, okco-rpynmsl, ramorena, CN, C_sankumia, ORaz, NRcszz, 5-6-
GIEHHOTO TreTepoapuia, 5-6-wieHHOro rerepouukioankmna, C(=0)OR? u C(=0)NR“R¥ rme kasmprit
C.¢ankmi 1 4-10-4IeHHBIH TeTepOIMKIIOAIKIIT HE0O0s3aTENbHO 3aMelnieH 1, 2, 3 wim 4 He3aBUCUMO BhIOpaHHBI-
mu R? Tpynmnamu;

R? BBIOpaH U3 TPyNIbl, cocrosmen u3 H, okco-rpynmsl, azugo-rpynmsl, CN, C_sankuna, C;_¢[TUKI0aTKWIIA,
eHmIa, 5-6-4IEHHOTO reTepoapuia, 5-6-wieHHOro rerepormkioankma, OR™, SR, NR®R¥, C(=0)OR",
—C(:O)NR°3R‘B, —OC(:O)Rb3, rae kaxaeid Cogankmi, Ci ¢lIUKI0anKmI, peHmI, 5-6-uJIeHHBIA TeTepoapm, 5-6-
YJICHHBIN TeTePOUKIOANKII He00s3aTeNbHO 3aMeieH 1, 2, 3 i 4 He3aBHCUMO BHIOPaHHBIMU R% rpynmnamu;

R* BBIOpaH W3 IPYMIIbI, cocTosmed w3 H, okco-rpymmsl, asugo-rpymmsl, ranoreHa, CN, Ci_sankuia, OR“4,
NRR* u 4-10-unennoro reTepoLUKIOanKuia, rae Kaxnpil Ci¢ankun u 4-10-4IeHHBIM reTeporuKIoamKuil
HeoOs3aTeNIbHO 3aMeleH 1, 2, 3 win 4 HezaBucHMO BEIGpanHbIME R* rpymmamu;

8 BBIOpaH W3 Tpymmbl, cocrosmeld 3 H, ramorena, CN, C,¢anmkuna, C¢raJoreHayiKuia, OR®, SR®,
NR®R® , Cs.gmuxitoankuna, Ce19apuil U 5S-6-4JICHHOTO TeTEPOapuIIa;

R® npencrasmsier co6oii H;

R’ BBGpan u3 rpymmel, cocrosimeii 3 H, CN 1 C(=0)NR“'RY; u

R® npencrassier co6oit H.

B HEKOTOpBIX BapHaHTax OCYIIECTBICHH

x! npencrapiset cooboit N win C;

xX? BEIOpaH U3 TPYIIHI, cocTosImei u3 N, NRZ, CR*u CH,;

x? BEIOpaH U3 TPYIIHI, cocTosImei u3 N, NR3, CR'u CH,;

x* BEIOpaH U3 TPYIIbL, cocTosmei u3 S, N, NR4, CR'u CH,;

X’ npeacrapuset coboi N wimu CR7;

x8 npeacrapusget coboi N wimu CRg;

L npencrassier co0oit He3aMeIEeHHBI METHIICH WM He3aMeIeHHBIH dTHIICH;

R' BBIGpaH W3 IPYIIIBL, COCTOSIMIEH U3 HE3aMEIIEHHOTO 2-(ypaHa, He3aMEIEHHOTO 4-XHHOIHHIIIA, He3a-
MEIICHHOTO ()eHWIIa, HE3aMEIICHHOTO 5-6-1JICHHOTO TeTepoapuia;

R? BBIOpaH W3 TpyMIsl, cocTosmeit u3 H, okco-rpynmsl, ramorena, CN, C_sankunia, ORaz, NRcszz, 5-6-
WIEHHOTO TeTepoapuia, 5-6-wieHHOro rerepouukioankmna, C(=0)OR”? u C(=0)NRZR¥ rme kasmprit
C).¢ankuia 1 4-10-41eHHBIH TeTepOoIMKIOAKIII He00s13aTeNIbHO 3aMellieH 1, 2, 3 uian 4 He3aBUCHMO BBIOpaHHbI-
mu R rpynmamu;

R’ BBIOpaH U3 TPy, cocTosmiel u3 H, okco-rpymmsl, asumo-rpymmsl, CN, Cy_sankmia, C;_ g[IUKIOATKHIA,
(enna, 5-6-4ICHHOTO TeTepoapiia, 5-6-wieHHOro rerepoumkioankmia, OR™, SR™, NR®R®, C(=0)OR*,
—C(:O)NR°3R‘B, —OC(:O)Rb3, rae kaxaeiid Cogankmi, Ci ¢lIUKI0anKwI, (peHmI, 5-6-4JIeHHBIA TeTepoapm, 5-6-
YICHHBIN TeTePOUUKIOANKII He00s3aTeNbHO 3aMeIieH 1, 2, 3 i 4 He3aBHCUMO BEIOPaHHBIMU R% rpynmnamu;

R* BBIOpaH W3 TPYIIILI, cocTosmmeld u3 H, okco-rpymnmsl, a3uno-rpynmsl, ranorena, CN, C,_sankmia, ORa4,
NR“R* u 4-10-unennoro TeTePOIUKIOATKIIA, Tae Kbl C¢ankmi U 4-10-1IeHHBIH TeTepOIuKI0OaTKUI
HeoOs3aTeBHO 3aMelteH 1, 2, 3 i 4 HesaBucHMO BoIGpanHbiME R*” rpymmamu;

R’ BBIOpaH W3 Tpymmbl, cocrosmeld u3 H, ramorena, CN, C,¢anmkuna, C¢raJoreHayiKuia, OR®, SR®,
NR®R® , Cs.¢muxitoankuna, Cg jgapuiia U 5-6-4JICHHOTO TeTepPOapuia;

R® npencrasmsier co6oii H;

R’ BEIGpan u3 rpymmsl, cocroseit u3 H, CN u C(:O)NR°7Rd7; u

R® npencrasmser coboit H.

B HEeKOTOpBIX BapHaHTaX OCYIICCTBICHUS

x! npencrapiset cooboit N win C;

X? BEIOpaH U3 TPYIIHI, cocTosImei u3 N, NRZ, CR*u CH,;

x? BEIOpaH U3 TPYIIHI, cocTosImei u3 N, NR3, CR'u CH,;

x* BBIOpaH U3 TPYIIIbI, cocTosmei u3 S, N, NR4, CR*u CH,;

X’ npeacrasiseT cooor N wim CR7;
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Ny 8
X8 npencrapisiet coooir N mwim CR”;

L npencraBiisieT co00# He3aMEIICHHBII METHIICH WM HE3aMEIIICHHBIH JTIICH;
R BBIOpaH M3 TPYIIIEI, COCTOSIIEH 13

R1A
O

R1A

R1A R1 N
AN
= l
< o O
Y Y e
i - [
N N R1A N
® | > [
N pia Z 2N
N_ _R'A R N N
T [ ) B
e i -~ v
R1A
—\ =N
HNYN HN/—(N | P
, ,
1A
B YTy
ZSR1A RN Yz
e e o
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N R1A
] 'ﬂ | N | =N
~.N RIA N N
M ey B
R1A
N. N.
S B B
|/ﬁ % -y
ne e e ,
| £
N. R N,
& & h
RIN N z N
.NI‘N s ‘NI\N > W‘IM 2
R1A N
=N =N ~
RIAY L0 | 7
b o ~ i
N R%2 N R™
® ® s
R1A Z = | P
- , O s o
1
1A N
| Ny R | Ny | N
= = RIA =
N , O , YORA
H 0] H 1A
N__O R N__O
| I
| 7 RIATNA Z
i o

R1A

_EQ:

u

R? BBIOpaH W3 Tpymmbl, coctosmedl w3 H, okco-rpymmsl, ramoreHa, CN, C;¢ankuia, ORaz, NRCZRdz,
5-6-4IICHHOTO TeTepoapmia, 5-6-wieHHoro rerepomuknoankmia, C(=0)OR™ u C(=0)NR“R®, rme xaxmprii
C.¢ankmi 1 4-10-4IeHHBIH TeTepOIMKIIOAIKIIT HE00s3aTENbHO 3aMelnieH 1, 2, 3 wim 4 He3aBUCUMO BhIOpaHHBI-
mu R? Tpynmnamu;

R? BBIOpaH U3 TPyNIbl, cocrosmen u3 H, okco-rpynmsl, azugo-rpynmsl, CN, C;_sankuna, C;_¢[IUKI0aTKWIIA,
deHmIa, 5-6-4IEHHOrO reTepoapuia, 5-6-wieHHOro rerepormkioankma, OR™, SR, NR®R¥, C(=0)OR¥,
—C(IO)NR“Rd3 R —OC(:O)sz, rae Kaxapid C_gankw, Cs ¢IIMKIOANKII, PEHMI, 5-6-1ICHHBIA TeTepoapmi, 5-6-
YICHHBIN TeTePOUKIOANKIIT He00s3aTeIEHO 3aMeIIeH 1, 2, 3 i 4 He3aBHCUMO BEIOPaHHBIMU R* rpynnamu;

R* BBIOpaH W3 IPYMIIbI, cocTosmed w3 H, okco-rpymmsl, asugo-rpymmsl, ranoreHa, CN, Ci_sankuia, OR“4,
NRR* u 4-10-unennoro TreTepOoLUKIOaIKuia, rae Kaxnbil Ci¢ankun u 4-10-4IeHHBIM reTeponuKIoamKuil
HeoOs3aTeIbHO 3aMeleH 1, 2, 3 uiu 4 He3aBucHMO BEIGpanHbIMH R* rpymmamu;

R’ BBIOpaH W3 rpynmsl, coctosmed u3 H, ramorena, CN, Cj¢amkuna, C¢rajioreHaikmia, OR“S, SRaS,
NR®R® , Cs.¢muxitoankuna, Ceg jgapmiia U 5-6-4JICHHOTO TeTepOapuia;

R® npencrasmsier co6oii H;

R’ BBGpan u3 rpymmel, cocrosimeii 3 H, CN 1 C(=0)NR“'RY; u

R® npencrasmser co6oit H.

B HekoTOphIX BapHWaHTaxX OCYyIIeCTBICHHs coeauHeHne Gopmyisl (I) mpencrarmser coOol coemuHEHUE

dhopmyner (Ia)

R1
|
RS L
RZ N
e
NN e
R4

(la)
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WM ero GpapMareBTHIECKH IPUEMIIEMYIO COJIb.
B HexoTOphIX BapmaHTax ocymiecTBieHHs coeauHenue Qopmynsl (I) mpeacraBisier coboil coennHeHUE

dhopmyet (Ib)

R1
|
RE, .L

R2 N
y ~N
Nl
,\l N/)\RE’
R4

(Ib)
WK ero GpapMareBTHUECKH TPUEMIIEMYIO COJb.
B HekoTOpHIX BapHWaHTaxX OCYyIIeCTBICHHs coeauHeHne Gopmyinsl (I) mpencrarmser coOol coemuHEHUE

dhopmyer (Ic):

R1
|
6
R N,L
<41
R
’\l N/)\Rs
R4

()
WM ero GpapMareBTHUECKH IPUEMIIEMYIO COJIb.
B HekoTOphIX BapuaHTax ocymiecTBieHHs coeauHenue Qopmynsl (I) mpexacraBisier coboil coennHeHUE
¢dopmyst (Id)
R1
|
R‘iN,L

N~
LA
— ~
N~ "R
R4
(1d)
HIJIA €ro (I)apMaHeBTI/I‘IeCKI/I l'IpI/IeMJ'IeMy}O COJIb.

B HekoTOpbIX BapwaHTaX ocyllecTBicHHsS coenuHeHue Gopmynsl (I) mpeacraBiseT coOoW COeqUHEHUE
dhopmysl (Ie)

(Ie)
WK ero GpapMaleBTUUECKH TPUEMIIEMYIO COJb.
B HekoTOphIX BapHWaHTaX OCYyIIECTBICHHs coeauHeHwne Gopmyinsl (I) mpencrarmser coOol coemuHEHUE

dhopmyer (If)

1

T
6
R2 R N~ L
S
N
RS |
,\j N//k RS
R*
(If)

WK ero GpapMareBTUUECKH TPUEMIIEMYIO COJb.
B HekoTOphIX BapHWaHTaX OCYyIIECTBICHHs coeauHeHne Gopmyisl (I) mpencrarmser coOol coemuHEHUE

(opmynei (Ig)
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R1
o 1

R\ P
R\2 N
. N N
PR
N N R5
(Ig)
WM ero (papManeBTHIECKU PUEMIIEMYIO COTIb.
B HekoTOphIX BapHWaHTaxX OCYyIIeCTBICHHs coeauHeHune Gopmyinsl (I) mpencrarmser coOol coemuHEHUE

¢dopmyust (Ih)
R1

RG\N,L
N N
AL
STONT RS
(Ih)
WK ero GpapMaleBTUUECKH TPUEMIIEMYIO COJb.
B HekoTOpBIX BapHWaHTaX OCYyIIECTBICHHs coeauHeHne Gopmyisl (I) mpencrarmser coOOW coemuHEHUE
dopmyer (1)
1

0
RS L
N

1

R4

@)

WM ero (papMareBTUIECKH MPUEMIIEMYIO COJIb.
B HekoTOphIX BapwaHTaxX ocyllecTBicHHs coenuHeHue Gopmynsl (I) mpeacraBiseT coOoW COeqUHEHUE

¢dopmyst (Ik)
1

)
6 L

N ”

RN
R3 4
_<NJ\N/ R®

(Ik)
WK ero (papMarieBTHUECKH IPUEMIIEMYIO COJIb.
B HexoTOphIX BapuaHTax ocymiecTBieHHs coeauHenue Qopmynsl (I) mpeacraBisier coboit coennHeHUE

¢dopmyast (Im)

(Im)
WK ero (papMareBTUICCKU PUEMIIEMYIO COTIb.
B HekoTOpHIX BapHWaHTaxX OCYyIIECTBICHHs coeauHeHne Gopmyisl (I) mpencrarmser coOol coemuHEHUE
dbopmyet (In)
R']
|

RS, .L
R2 N
\
3 N \N
R=< L
NTSNTTRS
R4
(In)
WM ero (papManeBTHIECKU IPUEMIIEMYIO COTIb.
B HekoTOpHIX BapHWaHTaxX OCYyIIECTBICHHs coeauHeHne Gopmyinsl (I) mpencrarmser coOol coemuHEHUE
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¢dopmyust (Io)

(To)
WK ero GpapMareBTUUECKH TPUEMIIEMYIO COJb.
B HekoTOpBIX BapHWaHTaxX OCYyIIECTBICHHs coeauHeHne Gopmynsl (I) mpencrarmser coOol coemuHEHUE

bopmyaer (Ip)

R1
|
RE L
R2 N
\
N BN
N
R3 S |
NPps

R4
Ip)

WK ero (papMareBTUIECKU PUEMIIEMYIO COTIb.
B HekoTOpHIX BapHWaHTaxX OCYyIIECTBICHHs coeauHeHwne Gopmyisl (I) mpencrarmser coOol coemuHEHUE

(opmyei (1q)

N
R ]

N

R4
(Ig)

WM ero GpapMareBTHUECKH IPUEMIIEMYIO COJIb.
B HexoTOphIX BapmaHTax ocymiecTBieHHs coeauHenue Qopmynsl (I) mpexacraBisier coboit coennHeHUE

¢dopmyst (Ir)

A/

R1
|
6
2 R\N/L
R3 / | N

(Ir)
WK ero GpapMareBTUUECKH TPUEMIIEMYIO COJb.
B HekoTOpBIX BapHWaHTaxX OCYyIIECTBICHHs coeauHeHwne Gopmyinsl (I) mpencrariser coOoW coemuHEHUE

dbopmyet (Is)

R1
|
RE. L
N
N S
R~ ] )
N Z R5
R4 R8

(Is)
WM ero GpapMareBTHIECKH IPUEMIIEMYIO COJIb.
B HekoTOphIX BapmaHTax ocymiecTBieHHs coeauHenue Qopmynsl (I) mpexacraBisier coboil coennHeHUE

¢dopmyst (It)
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R1
|
RS L
RZ N
~N
N
R3 |
e
R

(W)
WK ero GpapMaleBTHUECKH TPUEMIIEMYIO COJb.
B HekoTophIX BapHaHTax OCYIIECTBICHUs coenuHeHue Gopmynsl (I) BRIOpaHO W3 TPYMIBI COSAMHEHUM,
NPUBEJICHHBIX B Ta0N. A, WIH UX (hapMaleBTHIECKH MTPUEMIIEMBIX colieil. B HacTosIeM H300peTeHHH OTIHCaHO

Taroke coequHenne Gopmysnst (11)
1

T
RE L
N
2 /‘\
N Y
o—<¢« |
\ J
X4 &~ RS
X R

11

WK ero (papMalreBTUIECKU IprueMiieMast CoJib, TIe

x! npencrapiset coboit N mwin C;

X? BEIOpaH U3 TPYIIbL, cocTosmei u3 S, N, NRZ, CR*u CHRZ;

x* BEIOpaH U3 TPYIIbL, cocTosmei u3 S, N, NR4, CR'u CHR4;

X’ npeacrapusget coboi N uimu CR7;

X8 npeacrapuset coboi N uimu CRg;

L orcyrcTByeT My BeIOpaH U3 Tpymibl, coctoseii n3 Cgankunena, C, sakenmieHa u C, saIKHHUICHA,
rae xaxapii C, gankunen, C, qankeHmined u C, ¢aIKHHWIEH HEo0s3aTenbHO 3amellieH 1, 2, 3 win 4 He3aBUCHUMO
BeIOpanHbIME R*” rpymmamu;

R! BBIOpaH w3 Tpynmbl, cocrosimeid u3 Cg.papumna, Cs.jolukioankuia, 5-10-uwieHHOTO Terepoapwia U
4-10-4IEHHOTO TeTEePOLMKIIOANKIIIA, KaXKIBI U3 KOTOPBIX HE0Os3aTeIbHO 3aMelieH 1, 2, 3 wim 4 He3aBUCHUMO
BhIOpanHbIME R'A rpyrmamu;

kaxapiii R'* HesaBrcumo BeIOpaH m3 ramoreHa, CN, NO,, Cigankuna, C,sankenmna, C,caTKuHIIA,
Cigranorenankmna, Cj¢ankokcu-rpymmsl, -C(=0)OH, -C(=0)C,gankuma, -C(=0)Ci¢rajoreHankmia u
-C(=0)C|_¢aIIKOKCH-TPYTIIIHI;

R? BBIOpaH U3 Tpymnbl, cocrosimeii u3 H, okco-rpymel, azumo-rpymmsl, ranorena, CN, NO,, C;_¢ankuia,
C,¢ankenuna, C, qankunuia, Cs_jouuknoankuna, Cg jgapuia, 5-10-unennoro rerepoapuia, 4-10-uneHHOrO TEeTe-
pormkioankmna, OR™, C(=0)R™, C(=0)OR", NR“R¥, C(=0)NR“R¥, -OC(=0)NR“R*, NR“C(=0)R",
NR“C(=0)OR", NR“’C(=0)NR*R®¥, NR*S(=0),R", NR“S(=0),NR“R%, S(O)NR“’R* u S(0),NR“R®, rze
kaxkapid Cy_gamkui, Cs.jouukmoankui, Ce jgapui, 5-10-uneHnsiit rerepoapmt u 4-10-ujaeHHBIH TeTepOIMKIOAT-
KIJT HeOBs3aTeNIbHO 3aMelteH 1, 2, 3 win 4 HezaBrucnMo BeIGpanHbME R™ rpyrmami;

R* BBIOpaH M3 TPyMIb, cocTosmeit u3 H, okco-rpymisl, asumo-rpymnmsl, ramoreHa, CN, NO,, C,_sankmia,
C,.gankenmna, C, qankuanna, Cs_jomuknoankmia, Cg jgapmia, 5-10-uwiennoro retrepoapuia, 4-10-1wieHHOTO TeTe-
pormknoankuia, OR™, C(=0)R™, C(=0)OR™, NR“R*, C(=0)NR*R¥, -OC(=0)NR*R*, NR*C(=0)R"™,
NR®C(=0)OR™, NR*C(=0)NR“R* NR%S(=0),R™, NR**S(=0),NR“R*, S(O)NR*R* u S(0),NR*R*, rze
kaxabid Cy_gankui, Cs_jounkioankui, Ce papui, 5-10-uneHHsit rerepoapui u 4-10-ujgeHHBIA TeTepOLMKIOA-
KHJ HeoOs3aTebHO 3aMeleH 1, 2, 3 uiu 4 HezaBucuMO BeIOpanHbIME R™ rpymmamu;

R’ BBIOpaH U3 Tpymnbl, cocrosimeii u3 H, okco-rpymel, azumo-rpynmsl, ranorena, CN, NO,, C;_¢ankuia,
C,gankenuna, C, qankunuia, Cs_jouuknoankuna, Cg jgapuia, 5-10-unennoro rerepoapuia, 4-10-uneHHOTO TeTe-
pormkoankina, OR®, SR, C(=0)R™, C(=0)OR", NR“R®, C(=0)NR“R%, -OC(=0)NR*R®, NR®C(=0)R",
NR®C(=0)OR”, NR“C(=0)NR*R®, NR**S(=0),R", NR®S(=0),NR“R%, S(O)NR“R® u S(0O),NR“R®, rze
kaxkapid Cy_gamkui, Cs_jouukmoankui, Cejgapui, 5-10-uneHnsiit rerepoapmn u 4-10-uaeHHBIH TeTepOIMKIOAT-
KIJT HeOBs3aTeNIbHO 3aMelteH 1, 2, 3 win 4 HezaBrucnMo BeIGpanHbME R™ rpyrmami;

R® BBIOpaH w3 Tpynmbl, coctosmedt m3 H, Cgsanmkmma, CgranoreHankmia, C, THAPOKCHANKIIA |
C/_¢amkokcu-rpymsl, rae Cigalkuia HeoOs3aTeapHO 3ameineH 1, 2, 3 win 4 HEe3aBUCHMO BBIOPAHHBIMH R*
TpyIIIaMu;

R’ BbIOpaH u3 rpynmsl, coctosmei u3 H, Ciqamkmia, CN, NO,, ORY, C(:O)Rb7, C(:O)OR'ﬂ, NRRY,
C(=0)NRRY, -OC(=0)NRRY, NRYC(=0)R”, NRC(=0)OR"’, NRC(=0)NRRY, NR’S(=0),R"" u
NRY’S(=0),NR'RY;

R® BbIOpaH u3 rpynmsl, coctosei u3 H, Cigamkmia, CN, NO,, OR™, C(:O)Rbg, C(:O)OR"B, NR*R®,
C(=0)NR®R®, -OC(=O)NR®*R®*, NR®*C(=0)R"™, NR¥C(=0)OR"™, NR®C(=0)NR®R*, NR®¥S(=0),R*® u
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NR®S(=0),NR®*R%;

R* BeIOpaH w3 rpymmbl, coctosmed w3 H, Cjgsankwmia, Cj¢ramoreHanmkuna, Ci¢THAPOKCHATKHUIA,
-(Cygankmien)-C,_gankokcu-rpymisl, -(C i samkuieH)-Cg.jgaprntokcu-rpymisl, Cq.jpaprna, -(Cgankunen)-Ce. jpapuia,
Cs.omuknoankmna, -(Cj_ankmineH)-Cs giukiaoankuna, 5-10-unennoro rerepoapwna, -(CjankmineH)-(5-10-
WICHHBIH reTepoapii), 4-10-4IeHHOro reTepouKIoankuia, -(4-10-aiennsrii rerepomuknoankm)-C(=0)OR™,
~(C\.anknien)-(4-10-anennprii  rerepoumknoankmn), -NR*RY,  -(Cpgankmn)-NR*R* u  -(C,ankunen)-
NR3eC(:O)R4e, rae kaxapid ykazaHHeld Cjganmkmi, Cgjpapun, -(CianmkmineH)-Cgq joapui, Cs.ollHKIOATKAI,
-(C.¢amxunen)-Cs.grukinoankmi, S5-10-unennsrit rerepoapmi, -(C,.gamkuneH)-(5-10-aneHHBIA  TeTepoapmi),
4-10-unennslii rerepormkiIoNKmI U ~(Cy ganknieH)-(4-10-wieHHBIH TeTepOLMKIOAIKII) HE00s3aTeIbHO 3aMe-
meH 1, 2, 3 unu 4 R? TpyImnamu;

Ka)K,HLIﬁ RaZ’ sz, RCZ’ Rd2, Ra4, Rb4, RC4, Rd4, RaS’ RbS’ RCS’ RdS’ Ra7’ Rb7, RC7, Rd7, Ra8’ RbS, RCS u RdS Hesa-
BHUCUMO BBIOpaH u3 Tpymmbl, coctosmei u3 H, Csankuna, C, sankenmna, C, ¢ankuamia, C qIHIpOKCHATKIIIA,
C|.¢rajJoreHagkuia, C|_¢aJIKOKCU-TPYTIIIHI, -(C.¢ankuneH)-C,_¢aIKOKCU-TPYIIIIbI, C;.1olIUKIJIOATIKHIIA,
-(Cy.gankmnen)-Cs_grukiioankmna, Ce jpapmna, 5-10-wieHHOT0 TeTepoapuia, 4-10-4wIeHHOTO reTepOnUKIOaTKH-
nma, tae Kaxapid Cjgamkun, C,gankeHmn, C,cankuami, Cs.jorukiaoankui, -(Ci.gamkuieH)-Cs.iolHKI0aTKWI,
Cs.10apui, 5-10-uneHnsiii rerepoapui U 4-10-4eHHBIA TETEPOIMKIOATKIIT He00s3aTeNbHO 3aMetneH 1, 2, 3 wiun
4 HezaBucnMo BeIOpaHHBIME R™ Tpymmam;

wm R? 1 R Bmecre ¢ atomoM N, K KOTOPOMY OHH MPUCOSIHHEHDBI, OOBEINHEHBI ¢ (hOPMUPOBAHHEM
5-10-weHHOTO TeTEPOaApPWILHOTO WIN 4-10-4IEHHOTO TEeTEPOUMKIOATKHILHOTO KOJBIA, KAXI0€ M3 KOTOPBIX
HeoOs3aTe BHO 3aMeieHo 1, 2, 3 win 4 HesaBrucuMmo BeibpanHsMI R? rpymmanm;

wm R u R* Bmecre ¢ atomom N, Kk KOTOPOMY OHH MPHUCOCIUHCHBI, OOBbEIHMHEHBI ¢ (OpMUPOBAHHEM
5-10-wIeHHOTO TeTePOAPMILHOTO WIH 4-10-WICHHOTO TeTEPOIMKIOATKIILHOTO KOJbIA, KaKIOE M3 KOTOPBIX
HeoOs3aTeIbHO 3aMeleHo 1, 2, 3 wim 4 He3aBHCHMO BHIOpaHHBIME R*” rpymmamu;

xaxpiii R* u R nesasucumo BEIOpaH U3 rpymmel, cocrosmeit u3 H u Cy_sankuna;

kaxapiii R HezaBucuMo BbIOpaH u3 rpymisl, cocrosmeit u3 OH, SH, CN, NO,, ranoresa, OKCo-TpyYIIIHI,
Ciqankuma, C,jankennna, C,jankubanna, Cyramorenankuna, Cjsnuanoankmwia, Ci4THAPOKCHAKIIA,
C4ankokcu-rpymisl, -(C_jamkmn)-(C_sankokcn), -(Ci4anxoxcu)-(Ci_4ankokcu), C;4TaJoreHaIKOKCH-TPYIIIHI,
CsgluKkIoankuna, QpeHwa, 5-6-4JeHHOro reTepoapuia, S5-6-4JIEHHOTO TeTePOIMKIOANKIIIA, aMHUHO-TPYIIIIHI,
C|.4NKUITAMHHO-TPYTIITHI, Ju(C |_4aITKHIT ) aMIHO-T P TITTHI, KapOammia, C4anxunkapbamuia,
1 (C_janmkmn)kapbamuia, Kapbamoua, C|4anxuikapOamMomna, 1 (C_janmkmn)kapbaMonia,
C4ankunkapbonmna, C_jankokcukapOoonuia, C; 4alKuiIKkapOOHMIaAMUHO-TPYIIIEI, C_4a KWICYTb(OHUIAMIHO-
rpymmnel, aMmuHOCYIbGoHMNa, C/_jaTKunaMuHOCyIbQormIa, qu(Ci_4allKiiI)aMUHOCYIb(QOHMIA, aMUHOCYIb(OHU-
JaMUHO-TpymIel, Ci_4alKAIaMHHOCYITBGOHMIAMUAHO-TPYIIBL, JH(C _4aKWIT)aMHHOCYITb()OHIIIAMHHO-TP YIIITEI,
AMUHOKapOOHMWIaMUHO-TpyIbl, Ci_jalKmiaMuHOKapOOHIIaMHHO-Tpymel  u  u(C_4aIKIT)aMHUHOKapOOHH-
JIAMHHO-TPYTIIIEI;

e KoibIo, comeprxkaiee X', X° u X, popMupyeT MUKI0ATKIIBHOE, TeTEPOAPHITLHOE HITH TeTEPOLHKIO-
ANKWIHLHOE KOJBIIO.

B HekoTopsIX BapuaHTax OCYIIECTBICHHS X' npeacraBiseT co6oit N. B HEKOTOPBIX BapHaHTaX OCYIIECTB-
nenus X! npexacrasiseT codoi C.

B HekoTopsIX BapuaHTax OCYIIECTBICHHS X2 npeacraBisaeT coboit N. B HEKOTOPBIX BapHaHTaX OCYIIECTB-
nennst X* mpexnctasisier co6oit NR?. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHS X_ mpeacTasisier coGoii CR%. B
HEKOTOPBIX BapHaHTaX OCYILIECTBICHUS X2 MIPECTaBISAET COOOMH CHR’.

B HEKOTOPHIX BAPHAHTAX OCYIIECTBICHHS X' peacTaBiseT co6oii N. B HeKOTOPBIX BapHAHTAX OCYIIECTB-
nenns X' mpencrasnser coboit NR*., B HekoTopsIx BapmaHTax ocymecTsienus X' mpeznctasiuser codoit CRY. B
HEKOTOPHIX BAPHAHTAX OCyIIecTBIeHHs X npeactasiser coboit CHR',

B HEKOTOPHIX BAPHAHTAX OCYIIECTBICHHS X TpeacTaBiseT co6oii N. B HeKOTOPBIX BApHAHTAX OCYIIECTB-
nenns X' npexcrapiser co6oii CR’.

B HEKOTOPHIX BAPHAHTAX OCYIICCTBICHHS X® mpeacTaBiseT co6oii N. B HeKOTOPBIX BapHAHTAX OCYIIECTB-
nenns X° MIpeCTaBIsAET COO0M CR®,

B HekoTophIX BapwaHTax ocymllecTBIeHUs L mpeacraBuseT cobo C,_qallkuiieH, HeoOsI3aTENbHO 3aMeIIeH-
Hblit 1, 2, 3 win 4 HesaBrucnmo BeOpanHbiME R? rpymmamun. B HeKOTOPBIX BapHAHTAX OCYIIECTBICHHS L mpes-
cTaBisieT coOoi He3amemmeHHbI C_sakiieH. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHH L mpencTasisier cooo
He3aMeIIeHHBIH METHIICH MJIM He3aMEeIICHHBIN STHIICH.

B HekoTophIX BapuaHTax OCYIIECTBICHHS R! BBIOpaH U3 rpynimsl, cocrosimei u3 Cg gapuia, 5-6-4IeHHOTO
rerepoapmia u 5-6-WICHHOTO TeTePONUKIOANKIIIA, KAXKIBIH U3 KOTOPBIX HEOOs3aTeIbHO 3aMeltieH 1, 2, 3 win 4
HE3aBHCHMO BBIOPaHHBIMH R'* rpymmamu. B HEKOTOPHIX BapHaHTax ocymecTieHus R' BBIGpaH W3 rpymsl,
COCTOSIICH U3 5-6-YIICHHOTO TeTepoapuia  5-6-4JICHHOTO TeTEPOIUKIOATKUIIA, KaXIbIi U3 KOTOPBIX He00s3a-
TeNnbHO 3aMeleH 1, 2, 3 wiu 4 He3aBHCHMO BEIOpaHHEIMH R'* rpymmamu. B HEKOTOPBIX BapHAHTaX OCYIIECTB-
nenus R' BBIGpaH U3 rpymmmbl, cocTosmeH 13
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B HexoTophIX BapuaHTax OCYLIECTBICHUS R’ npencrasiseT codboit H mnm C_sankmin. B HEKOTOPHIX Bapu-
aHTax ocymecteienus R npeacrasmser coboit H min metni.

B HexoTOpbIX BapuaHTaxX OCYIECTBICHUS R* npencrasiset codoit H mm Cy_ganmkun, e C_qalikuit HeoOs-
3aTenbHO 3amemeH 1, 2, 3 umn 4 He3aBucumo BeIOpaHHEIME R*’ rpynmnamu. B HEKOTOPHIX BAPHAHTAX OCYIIECTB-
nerns R? npeacrasusger cooort H mwmm -CH,CH,OH.

B HEKOTOPHIX BapHAHTAaX oCyliecTBieHNs R® BhIGpaH U3 rpymmbl, cocrosmeit u3 H, ramorena, CN u OR™.
B HEKOTOPHIX BapHaHTaX ocylecTriIeHns R’ BIGpan u3 rpymmsy, coctosmieit u3 H, Cl, CN i -OCHa,

B HExoTOpPHIX BapuaHTaX OCYIIECTBICHUS R® npencrasisgeT coboit H mmu C_gankwm, rae C,_aakuia HeoOs-
3aTenbHO 3ameret 1, 2, 3 win 4 HezaBucuMo BbiGpaHHbMH R*” rpymmamu. B HEKOTOPBIX BapHaHTaX OCYIIECTB-
nerns R® BBIOpaH U3 Tpymikl, cocTosmeit u3 H, mernna u -CH,CH,OH.

B HEKOTOPHIX BApHAHTAX OCYIIECTBICHHS R™ BpIbpan m3 rpymmbl, cocrosmeil u3 Cjcankmna,
C¢ramorenankmna, C;¢gruapokcuankmia, -(C sankwmieH)-C, sankokcu-Tpymsbl, -(C gankuier)-Ce gapHI0KCH-
rpynmsl, Cs_jouukinoankmna, -(CiamkuneH)-Cs.jgrukinoankmna, -(Csankuinen)-(5-10-4neHHplii  reTepoapu),
4-10-wJIEeHHOTO TETePOLMKIOANKIIA, -(4-10-4IeHHbII FeTepOLII/IKJIoaJ'IKI/IJ'I)-C(:O)OR3f, -(C,.¢ankuien)-(4-10-
aeHHbli rerepormtoankmt), NR¥R*, -(Cgankmn)-NR*R* n -(C,¢ankmnen)-NR**C(=0)R*, rie Kaxipiii
ykazauHbiil Cj gankmi, Ci joruknoankmi, -(CigankmieH)-Cy_jgruknoankui, -(Ci gankmieH)-(5-10-4neHHbIi re-
Tepoapmi), 4-10-uneHHslit reteporkaoankmit 1 -(Cj gankuieH)-(4-10-wieHHBIH reTeponnKIoanKum) Heobs3a-
TenbHO 3amemme 1, 2, 3 wm 4 R* rpynmamH.

B HekoTopsIx BapuaHTax OCYIIECTBICHUS R* BBIOpaH W3 Tpymisl, coctosmei n3 H, C|_¢ragoreHankmia,
C.grunpokcuankuia, -(C,_gamkuien)-C_gankokcu-rpynmsl, -(C_sankumneH)-Cg.jpaprtokcu-rpymisl, Cg.joapuia,
-(C,.¢amxunen)-Cq.papuna, Cs.joruknoankumia, -(C.¢ ankuieH)-Cs_joluKIoakmia, S-10-4JeHHOT0 TeTepoapuia,
-(C,.¢amxunen)-(5-10-uneHHBIA TeTepoapui), 4-10-wIEHHOTO TeTepONUKIOANKIIa, -(4-10-1WICeHHBIH reTepoIuK-
noanknn)-C(=0)OR*, ~(C,_sankunen)-(4-10-unennsiii rerepouukitoankmn), -NR*RY, -(C,_anknn)-NR*R* u
—(C1_GanKHneH)—NR3eC(:O)R4e, rae kaxnaeli ykazaHHbId Cjgamkmi, Cgjpapun, -(CeankmineH)-Cqy.joapui,
Cs_jouminoankui, -(Cy_gankueH)-Cs_jomukioankui, 5-10-unennsiii rerepoapui, -(C_sankuieH)-(5-10-u1eHHbIN
rerepoapui), 4-10-uneHHbIH reTeponukioankui u -(C,_gankuieH)-(4-10-41eHHbIH reTepOnMKIIOaIKII) Heobs3a-
TenbHO 3amemme 1, 2, 3 wm 4 R* rpynmamH.

B HEKOTOPHIX BApHAHTAX OCYIICCTBICHHS R® BhIOpaH M3 rpymmel, coctosimei u3 CalKuia,
C,¢ranorenankuna, Cgruapokcuankmna, -(CysankuneH)-C gankokcu-rpynnsl, -(Ci_gankuineH)-Cg.gapHIoKCH-
rpymmbl, Cgjpapuna, -(CigankmreH)-Ce jpapuia, Cs. joruknoankuna, -(CigankuieH)-Cs jolukioankmia, 5-10-
qjieHHOTO Terepoapmia, -(C; samkuneH)-(5-10-uneHHsi rerepoapui), 4-10-wieHHOTO TeTeponrKiIoankuia, -(4-
10-unenneii rerepormknoankun)-C(=0)OR, -(C sankunen)-(4-10-wrennsiii rereporukroankun), -NR*R,
«(Cranmknn)-NR*R* u  -(Csankmnen)-NR*C(=0)R*, rme kaxmerii ykasaumsiii Cgankmn, —Ce.joapHi,
-(C,.¢amxunen)-Cq.jpapun, Cs_joruknoankun, -(CisankmieH)-Cs_jgIuKIoankmi, S5-10-uJeHHBIH  TeTepoapui,
-(C,.¢amxunen)-(5-10-unennsridi  rerepoapun), 4-10-unennsii rerepouukmoankun U -(CjamkmineH)-(4-10-
YICHHBIN TeTePOLUKIOANKIIT) Heo0sI3aTeIbHO 3ametteH 1, 2, 3 wim 4 R* rpyInmnamHu.

B HEKOTOPHIX BAPHAHTAX OCYIIECTBICHHMS R® BHIOpaH M3 TPymmbl, cocTosmel u3 C ¢raJoreHaIKuia,
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C¢ruapokcuankuna, -(C qamkmieH)-C_sankokcu-rpymmsl, -(C; gankuneH)-Ce. jjapuiokcu-rpynmsl, Cq jpapuia,
-(Cygankmnen)-Cqypapuna, Cs_jouukinoankmia, -(Cy_gankureH)-Cs_jgukioankuna, 5-10-4IeHHOT0 reTepoapuia,
-(C,.¢amxumnen)-(5-10-uneHHBIA TeTepoapui), 4-10-wWIEHHOTO TeTepONUKIOANKIIa, -(4-10-1WICeHHBIN reTepoIuK-
noanknn)-C(=0)OR*, ~(C,_sankunen)-(4-10-unennsii rerepouukitoankmn), -NR*RY, -(C,_anknn)-NR*R* u
—(C1_GanKHneH)—NR3eC(:O)R4e, rae kaxneli ykazaHHbI Cjgamkmi, Cgjpapmn, -(CisankmineH)-Cqy.jgapHi,
Cs.orukmnoanku, -(Ci_qankmiieH)-Cs.jglukiaoankui, 5-10-unennsiii rerepoapu, -(C_gankuien)-(5-10-aneHHbIi
retepoapun), 4-10-wreHHsIi rereponnkinoankui u -(C_sankuneH)-(4-10-aIeHHBIH TeTepOIMKIOATKIII) Heo0s3a-
TenbHO 3amermet 1, 2, 3 wm 4 R? rpymmamu.

B HEKOTOPHIX BApHAHTAX OCYIICCTBICHHS R® BHIOpaH M3 rpymmel, coctosimei u3 CgalKuia,
Ci¢ranorenankuna, C;g¢rumpokcuankuia, -(C;gankuneH)-C qankokcu-rpymmsl, -(CigankuieH)-Cs.¢apHIOKCH-
rpymmbl, Cygiukinoankuna, -(Ci gankmieH)-Cygluknoankmia, -(C; ¢ankuieH)-(5-6-4aeHHbIi TeTepoapu), 4-6-
YJIEHHOTO TeTEPOLUKIIOANKUIa, -(4-6-4IeHHBINH l“eTepOLII/IKJ'IoaJ'IKI/IJI)—C(:O)OR3f, -(Cy_¢ankmieH)-(4-6-4eHHBII
TeTePOLMKIOANKHIIT), NR*R*, -(C.¢anxmmen)-NR*R*  u -(C\¢ankuen)-NR*C(=0)R*, rae
-(C\¢ankuinen)-C,_¢aIKOKCH-TPYIIIa 3aMelieHa (hEeHUIOM.

B HEKOTOPBIX BAapHAHTAX OCYIICCTBICHHS R BBIOpaH W3 TPYIIIBL, COCTOSIICH W3 METHIA, JTHIA,
H-TIpoTvJia, w3ompommia, H-Oytwma, -CH,CH,OH, -CH,CH,CH,OH, -CH,CHF,, -CH,CF;, -CH,CH,CF;,
-CH2CHF2CH3, -CHchzoCH3, -CH2CH2CH20CH3, -NHCH3, -CH2CH2NHC(:O)CH3, HI/IKH06yTI/UIa, -CHz-
nukinooytuna, -CH,-imknonentuna, -CH,CH,-O-dennna, azernauanna, -CH,-azetnanamna, okceranuna, -CH,-
okcertanmia, -CH,-tnazonuna,
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B HekOTOpBIX BapHaHTaX OCYIICCTBICHUS

X' npencrasnser coboii C;

X2 npencrapuset coboi N wimu NR?;

x* npeacrapusget coboi N wimu NR*;

X’ npeacTaBuset coboit N; u

x® npeacTaBiseT coooi N.

B HEKOTOpBIX BapHaHTax OCYIIECCTBICHISI:

X! npeacrasisieT codoii C;

X2 npeacraBiseT cooor N i NR2;

x* npeacraBiseT cooor N i NR4;

X’ npeacTaBiseT coooit N;

X8 npeacraBisieT coboit N;

L npencraBnseT co0oit C_galIKUICH, HEOOSI3aTeIbHO 3aMEIICHHBINH 1, 2, 3 min 4 HE3aBUCHMO BHIOPAHHBIMHU
R* rpynmamu;

R! BBIOpaH u3 Ipymibl, cocrosmiei u3 Ce.jgapuia, S-6-4ICHHOTO reTepoapmia U 5-6-4ICHHOTO TeTePOLUKIO-
aNKHIIa, KaXIbIi 13 KOTOPBIX HEOOA3aTENbHO 3aMeleH 1, 2, 3 win 4 He3aBucHMO BhIGpaHHbME R rpymmamu;

kaxapiii R'* HesaBrcumo BeIOpaH w3 ramoreHa, CN, NO,, Cigankuna, C,sankenmna, C, caTKUHIIA,
Cgramorenankmia, Cjgankokcu-rpymmsl, -C(=0)OH, -C(=0)C,g¢ankumna, -C(=0)C,ramoreHajikmwia ¢
-C(=0)C/_saJIKOKCH-TPYTITIBL;

R” mpencrasmsier coboit H mmu C;_gamkm;

R® BBIOpaH w3 rpymmbl, coctosmiert u3 Cpgankuina, CjgramoreHankmwia, Cj ¢THIpOKCHATKHIIA,
-(C.¢amxumnen)-C,_saTKOKCHU-TPYIIIIBI, -(C.¢amxuneH)-Cg. (apUIOKCH-TPYIIIHI, C5.1LIUKJIOAJIKHTIA,
-(C.¢amxunen)-Cs._griukmnoankmia, -(Cigankunen)-(5-10-uneHnpit retepoapui), 4-10-4IeHHOTO TeTEPOIUKIO-
ankuna, -(4-10-aieHHbIN l“eTepOHI/IKJ'IoaJ'IKI/IJI)—C(:O)OR3f, -(Cy_¢ankuinen)-(4-10-41eHHBIA reTepOnNKIOaTKIII),
NR¥R*,  ~(C\¢amkmn)-NR*R¥ u -(C,¢ankmnen)-NR*C(=0)R*, rne xaxnupiii ykasauHblii C) aJIKu,
Cs_joumrmnoankmi, -(C;_gankmireH)-Cs_jouukinoankui, -(C;_gankuneH)-(5-10-aneHnbIi rerepoapn), 4-10-41eHHBINH
reteporukioankmi u -(Cy_gankuieH)-(4-10-uJIeHHBINA TeTepOIMKIOATKIII) He00s3aTeNbHO 3aMenieH 1, 2, 3 wm 4
R* rpynmamu;

R* npencrasiseT coboit H umm C_gankui, rie C¢alKuil HeoOs3aTebHO 3aMerieH 1, 2, 3 win 4 He3aBUCH-
Mo BbIGpanneMu R*’ rpymmamu;

R® BBIOpaH U3 TpymIibl, cocTosmei u3 H, ramorena, CN u ORa4;

>
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R® npezactaBiset coboit H mmm Cy_gamku;

kaxpiii R* u R nesasucumo BEIOpaH U3 rpymmsl, cocrosimeii u3 H u Cy_gankuna; u

kaxpiii R* meszasucumo BbIOpaH u3 rpynmsl, coctosmed n3 OH, SH, CN, NO,, rajoresa, oKCO-TpyTIITHI,
Ciqankuma, C,jankennna, C,jankubanna, Cjranorenankuna, Cjsnuanoankmwia, Ci4THAPOKCHAKIIA,
C4ankokcu-rpymisl, -(C4amkmn)-(C_sankokcn), -(Ci4anxoxcn)-(Ci_qankokcu), C;4TaJoreHaIKOKCH-TPYIIIHI,
Csglukioankuna, QpeHmwa, 5-6-uJeHHOro TreTepoapuia, S5-6-4JICEHHOTO TeTEePOIMKIOANKIIIA, aMHUHO-TPYIIIIHI,
C|.4NKUITAMHHO-TPYTIITHI, Jii(C |_4aITKHIT) aMIHO-T P TIITHI, KapOammia, C4ankunkapbamuia,
1 (C_janmkmn)kapbamuia, Kapbamoua, C|4anxuikapOamMomnia, 1 (C_janmkmn)kapbaMonia,
Cy_amkunkap6onmna, CyjankokcukapOonmia, C 4aaKuikapOOHIIaMHHO-TPYIITEL, C_4alKWICyTh()OHUITAMAHO-
rpymmnel, aMmuHOCYIbGoHMNa, C_janKuiaMuHOCyIbQormIa, 1u(C_4allKiiI)aMUHOCYIb(QOHMIA, aMUHOCYIb(OHU-
JaMUHO-TpymIel, C_4alKAIaMHHOCYITBGOHMTIAMUAHO-TPYIBL, Ju(C)_4aKWIT)aMHHOCYITb()OHIIIAMHHO-TP YIIIIEI,
AMUHOKapOOHMITaMUHO-TPYIIBI, Ci_4alKuIaMUHOKapOOHMWIaMUHO-TPYyNsl U Iu(Ci_4alKiiI) aMUHOKapOOHMIIa-
MUHO-TPYIIIIHL.

B HEeKOTOpBIX BapHaHTaX OCYIIECTBICHUS

X! npeacrasisieT codoii C;

X2 npeacrasiseT cooor N wim NR2;

x* npeacraBiseT cooor N wim NR4;

X’ npeacTaBiseT coooit N;

x® npeacTaBiseT coooi N;

L npencrasiser cob6oit He3ameneHHbIH C_¢aIKUJICH;

R' BEIGpaH M3 IpyIIIBI, COCTOSIIEH U3 5-6-4IEHHOTO TeTepoapiia i 5-6-WIEHHOTO TeTepONMKIOaNKHIa,
KayK/IbIi 13 KOTOPBIX HeoOs3aTeNbHO 3aMeimeH 1, 2, 3 wmm 4 HezaBucuMo BbIGpanEbiMu R'™ rpymmamu;

kaxapiii R'* HesaBrcumo BeIOpaH w3 ramoreHa, CN, NO,, Cigankuna, C,sankenmna, C,caTKuHIIA,
Cigranorenankmna, Cj¢ankokcu-rpymmsl, -C(=0)OH, -C(=0)C;gankuma, -C(=0)Ci¢rajoreHankmia u
-C(=0)C|_¢aIIKOKCH-TPYTIIIHI;

R? npencrasiseT cooort H i Cy_ganku;

R* npencraiseT coboit H umm C_gankui, rae C¢alKuiI HeoOs3aTebHO 3aMerieH 1, 2, 3 win 4 He3aBUCH-
MO BBIOpaHHBIMH R? rpynmamu;

R® BBIOpaH U3 TPyMIIkI, cocTosmieit u3 H, ramorena, CN, u ORa4;

R® npencrasiseT coboit H umm C_gankui, rie C¢alKuiI HeoOs3aTeNbHO 3aMelieH 1, 2, 3 win 4 He3aBUCH-
MO BBIOpaHHBIMH R* rpynmnamu;

R* BeIOpaH w3 Tpymmel, coctosmed w3 Cjgankmna, CigraigoreHankmia, Ci ¢THIPOKCHANKHIA,
-(Cy.gankmnen)-C_gankokcu-rpymmsl, -(C;_gamkuieH)-Cs_ apiokcu-rpymsl, Cygluknoankuia, -(Ci ¢adKuieH)-
Cyeumkmoankuna, -(Cj.gankuneH)-(5-6-wieHHBIA TeTepoapuin), 4-6-4ICHHOTO TeTepOLUKIoaNKmia, -(4-6-
wieHnpli  rerepommioankmn)-C(=0)OR*,  «(C, sankunen)-(4-6-unennsit  rerepormkmoankmn),  -NRFRY,
—(C1_6aJ'IKI/IJIeH)—NR3eR3f u -(C1_6aJ'IKI/IJ'I€H)-NR3eC(:O)R4e, rae -(C;.¢ankmineH)-C_¢aTKOKCH-TPYIIa 3aMelleHa
(dennom;

kaxapii R u R nezasucnumo BBIOpaH U3 Tpymikl, coctosmieit u3 H u C_gankuna; u

kaxpiii R* meszasucumo BbIOpaH m3 rpynmsl, coctosmei n3 OH, SH, CN, NO,, rajoresa, oKCO-TpyIIIIHI,
Ciqankmma, C,jankennna, C,jankubanna, Cyramorenankuna, Cjsnuanoankmwia, Ci4THAPOKCHAKIIA,
C4ankokcu-rpymsl, -(C_4amkmn)-(C_sankokcn), -(Ci4anxoxcu)-(Ci_4ankokcu), C;4TaJoreHaIKOKCH-TPYIIIBI,
CsgltukIoankuna, QpeHmwa, 5-6-4JeHHOro TreTepoapuia, S5-6-4JICHHOTO TeTEePOIMKIOANKIIIA, aMHUHO-TPYIIIIHI,
C/_4aKAITaMHUHO-TPYIIIIHI, 1u(C1_4aJTKHIT ) aMUHO-TPYIIIIEL, kapOammua, Cy_4ankmikapbammuna,
1u(Cy_4ankui)kapbamuia, KapOamomia, C,_4anmkuinkapbaMona, 1u(Cy_4ankun)kapoaMona,
C_qamkunkap6onmna, CyjankokcukapOonmia, C 4aaKuikapOOHIIaMHHO-TPYIEL, C_4alKmICyTb()OHUITAMAHO-
rpymmnel, amuHOCYIbGoHMNa, C/_jankunaMuHOCyIbQormIa, qu(Ci_4allkiia)aMUHOCYIb(QOHMIA, aMUHOCYIb(OHU-
JaMuHO-TpymIel, Ci_4alKAIaMHHOCYITBGOHMTIAMUAHO-TPYIIBL,  Ju(C)_4aKWIT)aMHHOCYIb()OHIIIAMHHO-TP YIIITEI,
AMUHOKapOOHWIaAMUHO-TPYIIBL, Ci_4alKMIaMUHOKapOOHMWIAMUHO-TPYyNsl U 1u(C_4allKiiI) aMUHOKapOOHMIIA-
MUHO-TPYTITIBL.

B HEKOTOpBIX BapHaHTax OCYIIECTBICHH

X! npeacrasisieT codoii C;

X2 npeacrasiseT cooor N wim NR2;

x* npeacrasiseT cooor N wim NR4;

X’ npeacTaBiseT coooit N;

x8 npeacraBisieT coboi N;

L npencraBiisieT co00# He3aMEIICHHBII METHIICH WM HE3aMCIIICHHBIH ITIICH;

R' BEIGpaH U3 FPYIIIBI, COCTOSIIEH U3 5-6-UIEHHOTO FeTEPOAPHIA H 5-6-WICHHOTO FeTepOLMKIOAIKHIA;

R? npezactaBisiet coboit H mmm Cy_gamku;

R* npezactasiset coooit H mwim Cy_gamkm, rie C|.¢alKi1 HeoOs3aTeIbHO 3aMenicH | R% CPYIIION;

R’ BBIOpaH U3 Tpymbl, cocrosieii u3 H, ranorena, CN u OR"”;

R® npencrasiseT coooit H wmn C_gankwi, rae C_¢alkmi HeoOs3aTenbHO 3aMenieH 1 R* TPYIITION;

R*® BBIOpaH w3 rpymmbl, coctosmiert u3 Cpgankuna, CjgramoreHankmwia, Cj ¢THIPOKCHATKHIIA,
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-(Cy.gankmnen)-C_gankokcu-rpymmsl, -(Ci_gamkuieH)-Cs_ apiokcu-rpymsl, Cygliukinoankuia, -(Ci ¢adKuiieH)-
Cyeumkmoankuna, -(Cj.gankuneH)-(5-6-wieHHBId TeTepoapuin), 4-6-4ICHHOTO TeTepOLUKIOaNKua, -(4-6-
anenHoro rereporukinoankun)-C(=0)OR™,  -(C,_sankunen)-(4-6-unennoro rerepouuktoankun), -NR¥R,
~(Cy.ankmnen)-NR*R* u -(C, gankmren)-NR*C(=0)R*, rae -(C,ankmien)-C_¢aIKOKCH-(ParMeHT 3aMeIIeH
(henunom;

R* npexcrasmsier coGoii C,anku;

kaxpii R u R nezasucnmo BBIOpaH U3 Tpymikl, cocTosmieit u3 H u C_gankuna; u

kaxerit R% mpencrasiser co6oit OH.

B HekoTophIX BapWaHTaX OcCyllecTBIeHHs coeamHeHue (opmynsl (1) mpencraBiseT coOoit coequHEHUE
¢dopmyst (11a)

R1

REN,L
RE N Ay
o— | _L
NTSNT RS
R?
(ITa)

WIN €ro (papMareBTHUECKH IPUEMIIEMYIO COJb,

e R® BBIOpaH W3 rpynmbl, cocrosimend m3 H, Cgankxumna, Cgramorenankuia, C, CHAPOKCHANKHIIA,
-(Cygankmien)-C,_gakokcu-rpymisl, -(CisamkuieH)-Cg.jgaprtokcu-rpymisl, Cq.jpaprna, -(Cgankmnen)-Ce. jpapuia,
Cs.omuknoankuna, -(Cj_ankmneH)-Cs giukiaoankuna, 5-10-unernoro rerepoapmna, -(CigamkmiueH)-(5-10-
WICHHBIH rerepoapui), 4-10-4JIeHHOro reTepolMKIoNKmIa, -(4-10-wIeHHBIH FeTepOIII/IKJIoaJIKI/IH)—C(:O)OR3f,
-(Cy¢ankuncH)-(4-10-wICHHBIA TeTEPOLUKIOATKIL), NR*R¥, —(C1_6aJIKI/IJI)-NR3eR3f u  -(C;.¢anxuneH)-
NR3eC(:O)R4e, rae kaxaeril ykasaHHbel Cigankmr, Cgqoapui, -(CpgankmieH)-Ce.jpapmt, Cs.olIHKIOATKUI,
-(Cy¢anxunen)-C;_jouukinoankmwi, 5-10-unennstii rerepoapmwi, -(Cigankmien)-(5-10-uneHHBIH reTepoapwui),
4-10-unennsii rerepormkIoNKmI U ~(Cy sanknieH)-(4-10-wieHHBIH TeTepOLMKIIOANIKII) HE00s3aTeIbHO 3aMe-
men 1, 2, 3 wm 4 R* rpynmamu.

B HekoTophIX BapwaHTax OCyIIecTBICHHS coenuHeHue Gopmyisl (I1) mpeacraBiser coboil coenuHeHUe
dhopmymer (11b)

R1
|
6
2 R\N’L
Ra3 R\
\_<N l\N
o\
N N/)\RS
(IIb)

WM ero (papManeBTHIeCKH IPUEMIIEMYIO COJIb,

rme R® BBIOpaH W3 rpynmbl, cocrosmeid m3 H, Cgankxuna, Cjgramorenankuia, C, CHAPOKCHANKHIIA,
-(C.¢amxumnen)-C,_saTKOKCHU-TPYIIIIBI, -(C,_¢amkumnen)-Cg. (apUIOKCH-TPYIIIIBI, Ce.10apuna,
-(C,.¢amxunen)-Cq.papuna, Cs_jouukmoankuia, -(Ci_sankuineH)-Cs.gIuKiIoankmia, 5-10-a1eHHoro rerepoapuia,
-(C,.¢amxunen)-(5-10-unenHoro rerepoapuia), 4-10-4JI€HHOTO TeTepONMKIOATKIIA, -(4-10-4iIeHHbIH TeTepo-
HI/IKJIO&J'IKI/IJ‘I)—C(:O)OR3f, -(C.¢ankuncH)-(4-10-4JICHHBIA TETEPOIMKIOATKILI), NR*R™, —(C1_6aJ'IKI/IJ'I)—NR3eR3f
u -(Cl_6aJIKI/IJ'IeH)—NR3eC(:O)R4€, rae Kaxnmelid ykazaHHbld Cigankui, Cgjoapmi, -(CigankuneH)-Ce jjapui,
Cs_joumrmnoankmi, -(Cy_gankueH)-Cs_jmukioankui, 5-10-unennsiii rerepoapui, -(C_gankuieH)-(5-10-u1eHHbIN
rerepoapui), 4-10-uneHHblil rereponukioankui U -(C,_¢aiakuiaeH)-(4-10-uIeHHbIH TeTepoMKIOaIKIIT) KAk IbIH
HeoOs3aTenbHO 3aMeeH 1, 2, 3 wm 4 R*’ rpynmnamy.

B HekoTOphIX BapuaHTaxX ocyllecTBIcHUs coequHeHue ¢opmynsl (II) BeIOpaHO M3 TPYIIIBI COCTUHCHUM,
TIPHUBEICHHBIX B Ta0M. B, mim nx ¢apmManeBTHIeCKH IPUEMIIEMBIX COTIEH.

B macrosimem m300peTeHNN OmHcaHa Takke (apmareBTHIecKas KOMITO3UINA, COAEprKallasi ONMMCaHHOE B
HACTOSIIEM H300pETCHUN COCIWHEHHE WM ero (hapMaIleBTHICCKH MPHEMIEMYIO CONb, M 10 MEHBIIEH Mepe
onuH (papManeBTHUECKH TPUEMIICMBII HOCHTEIb.

B HacTosmeM u300peTeHNH OMHCaH TAaKKe CIIOCO0 JieueHus 3a00JieBaHs, CBA3aHHOTO C OJHHUM WM He-
ckopkuMu aedextamu crutaiicuara MPHK, y cyObekTa, HyKIaromerocsi B 3TOM, BKIIOYAIONINI BBEACHHE CYOb-
CKTy TepaneBTHYCCKH 3(P()EKTUBHOTO KOIMYIECTBA OMMMCAHHOTO B HACTOSAIICM M300PCTCHUH COCTUHCHHUS WK €ro
(hapMaleBTHYCCKH TPUEMIIEMOI COITH.

B HekoTOphIX BapHaHTaX OCYIICCTBICHHS 3a00JICBaHUC, CBA3aHHOE C OJHUM WIJIM HECKOIBKMMHU Aedekra-
mu crtaiicuara MPHK, npezncrasisier coboii 3abonieBaHne LEHTpaIbHON HEPBHOM CHCTEMBI. B HEKOTOPHIX Bapu-
aHTaxX OCYIICCTBJICHHUS 3a00NicBaHWE, CBSI3aHHOEC C OJHMM WIIM HECKOJLKMMHU nedektamu crutaiicuara MPHK,
MpEeJICTAaBIsIeT COO0W 3a00ICBaHUC IIEHTPAIBHOW HEPBHOM CHCTEMEI. B HEKOTOpPHIX BapHaHTaX OCYIICCTBICHHUS
OTIMCaHHBIHN crI0c00 BKITIOYACT IOCTABKY COCTMHEHHUS B IIEHTPAJIbHYIO HEPBHYIO CHCTEMY CyOBeKTa.

B HEKoTOpHIX BapHaHTaX OCYIIECTBICHHS 3a00JIeBaHUE, CBA3aHHOE C OJHUM WM HECKOJIBKUMHU Aedekra-
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mu crutaiicnara MPHK, BeIOpano 13 rpymmbl, cocToseit 3 cieayromux 3adoeBanuii: 60koBoi aMHoTpoduye-
ckuii ckiepo3 (ALS), aTunuyaHblil KHCTO3HBIN (HUOPO3, ayTH3M, PacCTPOHCTBA ayTUCTUYECKOTO CHEKTpa, aMHO-
tpodust Illapko-Mapu-Tyra, cuaapom CHARGE, nemennus, smmiencus, dnujienTHdecKas >HIe(alonaTus,
cemeitHas nuzaBroHoMus (FD), HacieacTBeHHBIN W30aUpoBaHHbIA Aeduiut ropmona pocta Il Tuma (IGHD II),
cuaapom Ppeiizepa, T100HO-BUCOYHAS NeMEHIN B O0ose3Hb [lapkuHCcoHa, cBsi3aHHas ¢ xpoMocoMoit 17 (FTDP-
17), 6oye3ap XaHTHHTTOHA, CHHAPOM MapdaHa, 3aiepkka B YMCTBEHHOM Pa3BUTHH, Oose3Hb Menkeca (MD),
MBIIIeYHast AUCTPodHs, MHONaTHsI, MUOTOHIYeckas nuctpodus 1 tuma (DM1), muotormueckas nuctpodus 2
tumnia (DM2), neiipopudbpomaros 1 tuna (NF1, 6onesns ¢pon Peknunrxaysena NF; nepudepnueckuit NF), cun-
JIPOM 3aTBUTIOYHOTO pora, Oone3Hb [lapkuHCOHA, peTHHOOIAacTOMA, MH30(QPEHUS, TYOSPO3HBIA CKICPO3, U CBS-
3aHHBIC C TCHAMU 3a00JICBaHUs, TICPCUNCIICHHBIC B Ta0a. 1. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS 3a00JcBa-
HUE, CBA3aHHOE C OJJHUM WIIM HeCKONbknMH Aedekramu crmaricnara MPHK, BRIOpaHO U3 TPYIIITBI, COCTOSIICH U3
CEeMCHHOW TU3aBTOHOMHU W HeiipodubOpomarosa 1 Tuma. B HEKOTOPHIX BapHaHTaX OCYIIECTBJICHUS 3a00ieBa-
HUE, CBSI3aHHOC C OJHUM WJIH HECKOJBKMMHU nedektamu civiaicuara MPHK, mpencraBiser coboli ceMeitHyro
JIN3aBTOHOMUIO. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS 3a00JICBaHNUE, CBI3aHHOE C OJTHUM WIIH HECKOJIbKUMHU
nedexkramu crutaticnara MPHK, npezacraBnser coboii Helipogubpomaros 1 tuma. B HEKOTOpPBIX BapuaHTax OCy-
IIeCTBIICHUS 3a00JIeBaHKe, CBA3aHHOE C OJHUM HJIM HeCKONbKUMHU nedexramu crutaiicnara MPHK, npencrasis-
eT co0boii 3aboyieBaHne, ykazaHHOE B TaO. 1.

B HEKOTOpBIX BapuaHTaX OCYIIECTBIICHUS OJMH WJIM HECKOJIbKO NedekToB cruraiicmara MPHK cBs3anbl ¢
OIIHUM WJIH 0oJiee TeHaMH, COACPKAIIMMH II0 MEHBIIEH Mepe OJWH 3K30H, COACPKAIINK MOCIe0BATEIEHOCTh
HykineoTunioB CAA. B HEKOTOpBIX BapHaHTax OCYIIECTBJICHHS OJMH WJIM HECKOJIBKO Ne(EeKTOB CIUIaiiCHHTa
MPHK cBsi3aHBI ¢ OTHUM T€HOM, COJIICPIKAIUM II0 MCHBIICH Mepe OIHMH JK30H, COACPKAIINN MOCICI0BATENb-
HOCTh HYKJIeoTHI0OB CAA. B HEKOTOPHIX BapuaHTaX OCYIIECTBICHHUS OJUH WM HECKOJBKO NE(PEKTOB CIUIAHCHH-
ra MPHK cBs3aHbel ¢ ogHuM win Ooliee T€HAMH, BBIOPAHHBIMH W3 TPYIIBI, coctosmeid w3 BMP2K, ABI2,
IKBKAP, FIG4, DNAJC6, WDR45, LRRK2, LRSAM1, SBF2, C19orf12, ARFGEF2, ARHGEF6, CC2D2A,
CHDS8, CUL4B, KDMS5C, MBDS5, OPHNI1, PGAP1, SLCY9A9, SLC35A3, CACNAIS, CDKL5, FMRI,
HDACS, MECP2, SLC6A8, SYNGAP1, CHD2, CHRNA4, DEPDC5, GOSR2, GRIN2A, SCNI1A, SCNOA,
STXBP1, SZT2, DMD, COL6A3, DYNC2HI1, FKTN, IGHMBP2, LAMA2, MTM1, NEB, PLEC, MICUI,
SMCHDI1, DES, RYR1, TSC1, TSC2, FBN1, RB1 u CHD7.

B HEKOTOpBIX BapuaHTaX OCYIIECTBICHUS OJMH WIJIM HECKOJbKO NedekToB cruraiicmara MPHK cBs3anbl ¢
OJIHMM TEHOM, BBIOpaHHBIM W3 Tpymisl, coctosmeit 3 BMP2K, ABI2, IKBKAP, FIG4, DNAJC6, WDR45,
LRRK2, LRSAMI, SBF2, C19orf12, ARFGEF2, ARHGEF6, CC2D2A, CHDS8, CUL4B, KDM5C, MBD5,
OPHNI1, PGAPI1, SLC9A9, SLC35A3, CACNALS, CDKLS5, FMR1, HDACS8, MECP2, SLC6AS, SYNGAPI,
CHD2, CHRNA4, DEPDCS5, GOSR2, GRIN2A, SCNI1A, SCN9A, STXBP1, SZT2, DMD, COL6A3,
DYNC2H1, FKTN, IGHMBP2, LAMA2, MTM1, NEB, PLEC, MICU1, SMCHD1, DES, RYR1, TSCI, TSC2,
FBNI, RB1 u CHD7. B HEeKOTOpBIX BapHaHTaX OCYIIECTBICHHS YKa3aHHbIE OJMH WM OoJiee TeHOB BBHIOpaHBI M3
TPYIIIEL, TPUBEICHHOM B Ta0J. 1. B HEKOTOPHIX BapHaHTaX OCYIICCTBIICHUS YKa3aHHBINA T'CH BEIOPAH U3 TPYIIIEL,
MPUBEJCHHOW B TaON. 1. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHS yYKa3aHHBIA T€H CBSI3aH C COCTOSHHEM, yKa-
3aHHBIM B Ta0I. | B 9nCIe CBA3aHHBIX C IIEPCYUCICHHBIMH T€HaMHU.

B nHacrosmiem m300peTeHNH OMKCAH Takke crocod ymyumenns cruiaiicuara MPHK B rene (mampumep, B
TeHE B KJIETKE), BKIIOYAIOIMINH KOHTAKTHPOBAaHUE KIIETKH, SKCIIPECCUPYIOMIEH TaHHBIM T'€H, C ONMICaHHBIM B Ha-
CTOSIIEM TEKCTE COCTUHEHHUEM WM €To (hapMaIleBTHIECKH IPUEMIIEMON COJIbI0. B HEKOTOPHIX BapHaHTax OCy-
MIECTBIICHUST YKa3aHHBIA T€H BBIOpaH u3 rpymmbl, coctosmieii ni3 BMP2K, ABI2, IKBKAP, FIG4, DNAJC6,
WDR45, LRRK2, LRSAM1, SBF2, C190rf12, ARFGEF2, ARHGEF6, CC2D2A, CHDS, CUL4B, KDM5C,
MBDS5, OPHNI1, PGAPI1, SLC9A9, SLC35A3, CACNAILS, CDKLS, FMR1, HDACS, MECP2, SLC6AS,
SYNGAP1, CHD2, CHRNA4, DEPDCS5, GOSR2, GRIN2A, SCNI1A, SCN9A, STXBP1, SZT2, DMD,
COL6A3, DYNC2HI1, FKTN, IGHMBP2, LAMA2, MTM1, NEB, PLEC, MICU1, SMCHDI1, DES, RYRI,
TSC1, TSC2, FBN1, RB1 u CHD7. B HekoTOpBIX BapHaHTaxX OCYLIECTBICHHS yKa3aHHBIN IeH BEIOpaH U3 IrpyIl-
TBI, TIPUBEJICHHOW B TaON. 1. B HEKOTOPBIX BapHWaHTaX OCYIIECTBICHHS KOHTAKT C KICTKOW OCYIICCTBILSIETCS in
vitro. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS KOHTAKT C KJIETKOH OCYIIECTBILIETCS in vivo. B HEKOTOPBIX Bapu-
aHTax OCYIIECTBJICHNUS CIIOCO0 yydreHus cruaiicnara MPHK B reHe BKITIOWaeT yimydiieHre BKITIOYSHHUS SK30Ha.

B macrosmem m300peTeHHH OMUCaH Takxke criocod ymydmeHus crutaiicmara MPHK B kneTke, BKITIo4aro-
MUK KOHTAKT KIETKH C 3((EKTUBHBIM KOJIMIECTBOM OIMCAHHOTO B HACTOSAIIEM M300PETEHHH COSAWHEHUS WIIN
ero (hapMareBTHYECKH IPUEMIIEMON COJH, TJe YKa3aHHOE YIIydIIeHHE MPEICTaBIseT cO00H ymydmeHne criam-
cunra MPHK B rene.

B HacTosmieM n300peTeHUN OMUCaH TakXke crmocod ymyurienus cruiaiicuara MPHK B kiieTke, BKITFOUaro-
IIMHA KOHTAKT KJICTKH C ONMMCAHHBIM B HACTOSIIEM TEKCTE COCIMHCHUEM WM ero (hapMarleBTUICCKH MpHEMIIe-
MOH COJIbIO, TJIe yKa3aHHOE YJIy4IIeHHe MPeACTaBisieT coboi ynydmenue cruaiicuara MPHK B rene, BeiOpan-
HOM u3 rpynimsl, coctosmei u3 BMP2K, ABI2, IKBKAP, FIG4, DNAJC6, WDR45, LRRK2, LRSAMI, SBF2,
C19orf12, ARFGEF2, ARHGEF6, CC2D2A, CHDS, CUL4B, KDMS5C, MBD5, OPHNI1, PGAP1, SLC9A9,
SLC35A3, CACNALS, CDKLS5, FMR1, HDACS, MECP2, SLC6AS8, SYNGAP1, CHD2, CHRNA4, DEPDCS,
GOSR2, GRIN2A, SCN1A, SCN9A, STXBP1, SZT2, DMD, COL6A3, DYNC2H1, FKTN, IGHMBP2,
LAMA2, MTM1, NEB, PLEC, MICU1, SMCHD1, DES, RYRI, TSCI1, TSC2, FBN1, RB1 u CHD7. B nexoro-
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PBIX BapHaHTaX OCYILIECTBICHUS YKa3aHHBIN I'€H BBIOpaH M3 IPYIIEI, MIPUBEACHHOM B Tadn. 1. B HeKoTOphIX Ba-
pHaHTax OCYLIECTBJIEHHS KOHTAaKT C KJIETKOHM ocylecTBisieTcs in vitro. B HEKOTOpBIX BapnaHTax OCYIIECTBIIC-
HUS KOHTaKT C KIETKOH OCYyIIECTBIAETCS in Vivo. B HEKOTOPHIX BapHaHTaX OCYIISCTBIICHHS CIIOCO0 YITyUIICHUS
craiicuara MPHK B rene BKiTo4aeT ynydliieHUe BKIIOYEHHUS SK30Ha.

B HEKOTOpBIX BapHaHTaX OCYMIECTBIICHHS OMMCAHHBIC B HACTOAIIEM H300PETEHUH CIIOCOOBI MOTYT BKIIIO-
4aTh MpoBeAcHue aHanusa cruaricuara MPHK B kieTke B MPUCYTCTBUU ONMMCAHHOTO B HACTOSIIEM TEKCTE CO-
eIMHECHHS, U JeTeKTHUpOBaHUe ynydrnenus cruaiicuara MPHK (Hampumep, TOBBINIICHWE CTENEHU BKIIOYSHUS
9K30HA) B KJIICTKE.

B HekoTOpBIX BapuaHTax OCYIIECTBICHHS ONMCAHHBIE B HACTOSIIIEM M300pPETEHHH CHOCOOBI OCYIIECTBIIS-
IOTCSI B KJIETKE WM B CyOBEKTE, HMCIOUINX TeHETHYECKHE MYTAllMH, KOTOPBIC BBI3BIBAIOT AE(EKT cIulaiicnHra
MPHK, T.e. HapymenHnslif unu anoMmanbHblll cimaiicuar MPHK, koTopslil otnugaercs ot crutaiicuara MPHK B
KJIETKaX JUKOTO THIA. YKa3aHHBIE CHOCOOBI MOTYT BKJIIOUATh BBISIBICHHE CYOBEKTa, NMEIOLIETO TaKylo I'eHEeTH-
YeCKyI0 MYTALUIO, /WK BBIABICHUE CYOBEKTa, CTPAJArOLIETO NMAaTOJIOTHYECKUM COCTOSHHEM, CBS3aHHBIM C Jie-
¢exrom craricuara MPHK, omiicaHHBIM B HaCTOSIIIIEM TEKCTE WIIM U3BECTHBIM B JIUTEpATYypE.

Ecimm He ykazaHo mMHOe, BCe NMPHUMEHSIOMIMECS B HACTOSIIEM TEKCTE TEXHHYECKHE W HAayYHBIE TEPMHHBI
MMEIOT 3HaYCHHUS, OOIIEIPHUHATHIE CpeI KBATU(PHUINPOBAHHBIX CIEIIHAINCTOB B 00J1aCTH, K KOTOPOH OTHOCHTCS
HacTosee n3o0peTeHne. B HacTosmeM TeKCcTe OMMCaHbl CIIOCOOBI M MaTepHaITbl I IPUMEHEHHUS 110 HACTOs-
meMy H300pEeTeHHI0; TaKKe MOTYT MPHUMEHATHCA APYrHe MOIXOMAIINE CIOCOOB M MaTepHallbl, M3BECTHHIEC B
JTAHHOH 00nacTh TexHWKH. Bece mMarepuansl, ciocoOBl M MPUMEPHI SBISIIOTCS WILTIOCTPATUBHBIMU M HE OTpaHU-
YHBAOT 00BEM HacToOsImIero n3o0peTeHns. Bee myOnukarum, 3asBKH Ha MATCHTHI, MATEHTHI, MTOCIIEI0BATEIHHO-
CTH, 3Ha4eHUs U3 0a3 NaHHBIX U JPYTHe YIOMSHYTHIE B HACTOSIIEM TEKCTE HCTOYHUKH BKIJIIOUYEHBI B HACTOSIIIUH
TEKCT B MOJHOM 00BEME IOCPE/ICTBOM CCHUIOK. B ciryyae KOH(UIMKTa IPHOPUTET UMEET HACTOSIIIEE OMICAHME,
BKJIIOYasl IPUBEJICHHBIE 3/1€Ch ONPEICICHUSL.

Onucanne 4eprexei

Ha ¢wur. 1A nokaszan npoueHT BitoueHus 3k30Ha 20 B neyenn Meieir C57B16-FD nocne BBeneHus co-
equaenns (100) B no3uposke 10 mr/kr/cytku; 30 Mr/kr/cyTku; 1 60 MI/Kr/CyTKHU; U BBEICHUST KHHETHHA B JT03H1-
poBke 400 Mr/Kr/cyTKH.

Ha ¢wur. 1B nokazan nporneHT BKiroueHus dk30Ha 20 B meuenu moimeit C57BI6-FD mociie BBeneHus co-
equHenns (230) B mo3upoBke 10 mr/kr/cytku; 30 Mr/kr/cyTku; u 60 MI/KI/CyTKH.

Ha ¢wur. 1C nokazan nporeHT BKiIroueHus dk30Ha 20 B meuenu moimeit C57BI6-FD mociie BBeneHus co-
equHenns (270) B mo3upoBke 10 mr/kr/cytku; 30 Mr/kr/cyTku; u 60 MI/KI/CyTKH.

Ha ¢wur. 2A nokazan npoueHT BKiIrodeHus 9k30Ha 20 B cepaue mbimeit C57BI6-FD nocne BBenenus co-
enuneHus (100) B mo3upoBke 10 mr/xr/cytku; 30 Mr/kr/cyTku; U 60 MI/Kr/CyTKU; U BBEACHUS KHHCTHHA B JIO3H-
poBke 400 MI/Kr/CyTKH.

Ha ¢wur. 2B noxkaszan npoueHT Bmodenus sk30Ha 20 B cepaue meiueir C57BI6-FD nocne BBenenwus co-
enuHenust (230) B no3uposke 10 mr/kr/cytku; 30 Mr/kr/cyTku; u 60 MI/Kr/cyTKH.

Ha ¢wur. 2C noxaszan npoueHt BmodeHus sk30Ha 20 B cepaue meiueir C57BI6-FD nocne BBenenus co-
equaenns (270) B mo3upoBke 10 mr/kr/cytku; 30 Mr/kr/cyTku; u 60 MI/Kr/CyTKH.

Ha ¢wur. 3A mokasan nmporeHT BKIIodeHus dk30Ha 20 B moukax mbimieit C57BI6-FD mociie BBeneHus co-
equaenns (100) B no3uposke 10 mr/kr/cytku; 30 Mr/kr/cyTku; 1 60 MI/Kr/CyTKHU; U BBEICHUST KHHETHHA B JT03H1-
poBke 400 Mr/Kr/cyTKH.

Ha ¢wur. 3B moka3an nporeHT BKIIOUYeHHs dk30Ha 20 B moukax mbimeit C57BI6-FD mociie BBeneHus co-
enunenust (230) B no3uposke 10 mr/kr/cytku; 30 Mr/kr/cyTku; u 60 MI/Kr/cyTKH.

Ha ¢wur. 3C mokaszan nporeHT BkiItoueHus 3k30Ha 20 B noukax msimeil C57BI16-FD nocne BBexenus co-
enuHenust (270) B no3uposke 10 mr/kr/cytku; 30 Mr/kr/cyTku; u 60 MI/Kr/cyTKH.

Ha ¢ur. 4A nokaszaH MpoIeHT BKIIOYEeHHUS k30Ha 20 B Mo3re Meimeir C57B16-FD mocne BBeneHus coenu-
Herus (100) B no3upoBke 10 mr/kr/cytku; 30 Mr/kr/cyTku; u 60 MI/Kr/cyTKu; ¥ BBEJCHUS KUHETHHA B JI03HUPOB-
ke 400 MI/Kr/CyTKH.

Ha ¢ur. 4B noka3zan nporieHT BKItoueHus 3x30Ha 20 B Mmo3re Mermeid C57BI6-FD mociie BBeneHus coenn-
Henus (230) B mozuposke 10 mr/kr/cytku; 30 Mr/kr/cyTku; U 60 MI/KT/CyTKH.

Ha ¢ur. 4C noka3zan nporieHT BKItoueHus 3k30Ha 20 B mosre Mermeid C57BI6-FD mociie BBeneHust coenn-
Henus (270) B mozupoke 10 mr/kr/cytku; 30 Mr/kr/cyTku; U 60 MI/KT/CyTKH.

Ha ¢ur. 5 mokaszan nporeHT BKItoYeHUs dk30Ha 20 B TpoitHmYHOM HepBe Mbimeit C57BI6-FD mocne BBe-
nenus coequHeHws (270) B mo3upoBke 10 mr/kr/cytku; 30 mMr/kr/cyTku; U 60 Mr/Kr/CyTKH.

Ha ¢ur. 6 nokazan nponeHT BKimo4YeHus 3k30Ha 20 B ceganuimuoM Hepse Mblimei C57BI16-FD mocne Be-
nenns coequaeHus (270) B mo3uposke 10 mr/kr/cytku; 30 Mr/kr/cyTku; u 60 MI/Kr/CyTKH.

Ha ¢wur. 7 nokasaHbl pe3ynbTaThl BECTEpH-OJIOTTHHIa OTHOCHUTENBHO cemeitnoi amuzaBroHomuu (FD) B
¢ubpobacTax denoBeka, MOABEPraBIIMXCcs 00pabOTKe B TEUCHUE S5 THEH perpe3eHTaTHBHBIMU COCAMHEHUSIMU
(230), (302), (270) u (100).
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IMoapo6Hoe onucanue

ITo onenkaMm, myTtanuu, kotopsle HapymarT craiicuar MPHK, cocraBmstor 20-30% Bcex BBI3BIBAIOIUX
3a0o0NeBaHNs MYTAIlMii, ¥ WCCIENOBAHUS ITOKA3alH, YTO AIbTEPHATHBHO CILIACHPOBAaHHBIE M30(OPMBI IMIHPE
BCETO IIPE/ICTABIICHB B MO3re. DTH JaHHBIE B KOMOWHAIIMK 03HAYAIOT, YTO AE(EKTH albTEpPHATHBHOTO CILIAii-
CHHTa MOTYT OBITh ApaiiBepoM HelipoaereHepaTuBHOTrO 3a0oneBanus. BbuTo oKkazaHo, 9TO MepopaIbHOE BBEAE-
nre kuHernna (N-ypdypunanennna) mpimam (400 Mr/Kr/CYyTKH B TedeHHe 7 [HEH) YIydIIaeT CIUIAHCHHT
IKBKAP in vivo B onpeneneHHBIX TKaHAX, BKJIIoYas Mo3T. Kpome Toro, mpenBapuTelbHOE TECTHPOBAHUE Ha
TAIUEHTaX U HOCUTEISIX CEMEHHON MU3aBTOHOMHH MPHUBENO K MOBBIIICHUIO conlepkanns HopMmansHoi IKBKAP
MPHK B nepudepuiinoit kposu moneit (cMm., Hanpumep, narteHt CIIIA Ne 8,729,025 n marent CIIA Ne 7737110,
OIMCaHMsI KQKIOT0 U3 KOTOPBIX BKJIIOYCHBI B HACTOSAIIMI TEKCT B MOJHOM OOBEME IMOCPENCTBOM cChUIKH). On-
HaKo, IJIsl JOCTW)KEHHS M3MEHEHUI B cIulaiicmHre TpeOoBaliCh BBICOKHE 103MpOBKH. COOTBETCTBEHHO B Ha-
CTOSIIIIEM M300pPETCHUN ONMCAHBI COCTMHEHHS, KOTOPhIE MOTY NIPUMEHSTCS JUIS TEPANeBTUUECKOTO TapreTHPO-
BaHUs MeXaHU3MOB ciuiaiicuara MPHK.

B Hacrosimem n3o0peTeHun omcanbl coequHeHus Gopmyasl (1)

R1

I
RS _L
N

M

WM UX GapManeBTUIECKH MpueMiIeMasi collb, TIe

x! npencrapisiet coboit N mwin C;

xX? BEIOpaH U3 TPYIIbL, cocTosmeit u3 S, N, NRZ, CR*u CHRZ;

x? BEIOpaH U3 TPYIIbL, cocTosmeit u3 S, N, NR3, CR'u CHR3;

x* BEIOpaH U3 TPYIIbL, cocTosmeit u3 S, N, NR4, CR'u CHR4;

X’ npeacrapuset coboi N uimu CR7;

x® npeacraBisaeT cooor N wim CRg;

L orcytcTByeT My BeIOpaH U3 Tpymibl, coctoseit u3 C gankunena, C, sakenmieHa u C, saIKHHUICHA,
rae xaxapii C, gankunet, C, qankeHmned u C, ¢aIKHHWIEH HE00s3aTenbHO 3aMelieH 1, 2, 3 win 4 He3aBUCHUMO
BeIOpanHbIME R*” rpymmamu;

R! BBIOpaH 3 rpynisl, cocrosimei m3 Cg jgapuia, 2-6eH3odypannmna, 4-XUHOTUHWIA, 5-6-4JIEHHOTO TeTe-
poapuia ¥ 5-6-4JIeHHOTO TeTEPOIMKIIOATKHIIA, KXKABIH 3 KOTOPHIX HEOOs3aTeNbHO 3amelieH 1, 2, 3 nim 4 He-
3aBHCHMO BBIOpaHHBIME R'* rpymmamu;

Kaxapiii R' HesaBucumo BbIOpaH u3 ranorena, CN, NO,, C; sankuna, C, ¢ankenmna, C, qankuamna, C;.
cranoreHankmna, Cgankokcu-rpynmsl, -C(=0)OH, -C(=0)C_¢ankuna, -C(=0)C;_¢ranorenankuna u -C(=0)C;.
(AITKOKCHU-TPYIIIIBI,

R? BBIOpaH U3 Tpymnbl, cocrosimeii u3 H, okco-rpymel, azumo-rpynmsl, ranorena, CN, NO,, C;_¢ankuia,
C,¢ankenuna, C, qankunuia, Cs_jouuknoankuna, Cg jgapuia, 5-10-unennoro rerepoapuia, 4-10-uneHHOrO TeTe-
pormkioankmna, OR™, C(=0)R™, C(=0)OR™, NR“R¥, C(=0)NR“R¥, -OC(=0)NR“R*, NR“C(=0)R",
NR“C(=0)OR", NR“’C(=0)NR*R®¥, NR*S(=0),R", NR“S(=0),NR“R%, S(O)NR“’R* u S(0O),NR“R®, rze
kaxkapid C_gamkui, Cs_joukimoankui, Cejgapui, 5-10-uneHnsiit rerepoapmn u 4-10-ujaeHHBIH TeTepOIMKIOAT-
KIJT HeOBs3aTelIbHO 3aMelteH 1, 2, 3 win 4 HesaBrcnMo BeIGpanHbME R™ rpyrmami;

R? BBIOpaH M3 TPYMIbI, cocTosmeit n3 H, okco-rpymisl, asumo-rpymnmsl, ramoreHa, CN, NO,, C,_sankmia,
C,.gankenmna, C, qanmkuanmna, Cs_jomuknoankmia, Cg jpapmia, 5-10-uwrennoro retrepoapuia, 4-10-1wieHHOTO TeTe-
pormkoankuia, OR™, SR®, C(=0)R™, C(=0)OR™, NR“R®, C(=0)NR®R®, -OC(=0)NR“R¥, NR®C(=0)R"”,
NR®C(=0)OR™, NR®C(=0)NR“R®, NR%S(=0),R*, NR“S(=0),NR“R®, S(O)NR“R® u S(0),NR“R®, rze
kaxabid Cy_gankui, Cs jounkioankui, Ce gapui, 5-10-uneHHsiit rerepoapun u 4-10-ujgeHHBINH TeTepOLMKIOA-
KHJ HeoOs3aTebHO 3aMeleH 1, 2, 3 uiu 4 He3aBucuMO BeIOpanHbIME R™ rpymmamu;

R* BBIOpaH U3 Tpymnbl, cocrosimeii u3 H, okco-rpymiel, azumo-rpynmsl, ranorena, CN, NO,, C;_¢ankuia,
C,.gankenmna, C, qankuanmna, Cs_jomuknoankmia, Cg jgapmia, 5-10-uwiennoro retepoapuia, 4-10-1wieHHOTO TEeTe-
pormkioankmna, OR*, C(=0)R™, C(=0)OR™, NR“R%, C(=0)NR“R¥, -OC(=O)NR*‘R*, NR*“C(=0)R™,
NRC(=0)OR™, NR*C(=0)NR*‘R¥, NR*S(=0),R™, NR**S(=0),NR“R%, S(O)NR*R* u S(O),NR*R*, rze
kaxapid C_gamkui, Cs.jonukimoankui, Cejgapui, 5-10-uneHnsiit rerepoapmn u 4-10-ujaeHHBIH TeTepOIMKIOAT-
KIJT HeOBs3aTeNIbHO 3aMelteH 1, 2, 3 win 4 HezaBrucnMo BeIGpanHbME R™ rpymmami;

R’ BBIOpaH M3 TPYMIbBI, cocTosmed u3 H, okco-rpymisl, azumo-rpymnmsl, ramoreHa, CN, NO,, C,_sankmia,
C,gankenuna, C, qankunuia, Cs_ouuknoankuna, Cg jgapuia, 5-10-unennoro rerepoapuia, 4-10-useHHOTO TEeTe-
pormkoankuia, OR™, SR®, C(=0)R", C(=0)OR", NR“R®, C(=0)NR“R*, -OC(=0)NR“R%, NR®C(=0)R"”’,
NR®C(=0)OR", NR®C(=0)NR“R%, NR“S(=0),R”, NR“S(=0),NR“R®, S(O)NR®R® u S(0),NR*R®, rze
kaxabid Cy_gankui, Cs_jounkioankui, Ce papui, 5-10-uneHHsit rerepoapun u 4-10-ujgeHHBINH TeTepOLUKIOa-
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KHJ HeoOs3aTebHO 3aMeleH 1, 2, 3 uiu 4 HezaBucuMo BeIOpanHbME R™ rpymmamu;

R® BBIOpaH u3 rpymmbl, cocrosmeil u3 H, C;gankuna, Ci¢ranoreHankuna, C,¢rumpokcuankuiaa U Ci.
(UTKOKCH-TPYTITIBI;

R’ BbIGpan u3 rpymmsl, cocrosmeit 3 H, Cpgankmra, CN, NO,, ORY, C(=0)R"’, C(=0)OR"’, NR“'RY,
C(=0)NR“RY, -OC(=0)NR'RY, NRC(=0)R", NRC(=0)OR"’, NR'C(=0)NR“'RY, NR’S(=0),R"’
NR’S(=0),NR'RY;

R® BeiGpan u3 rpymmsy, cocrosmeit 3 H, Cpgankmra, CN, NO,, OR*, C(=0)R”, C(=0)OR, NR®R®*,
C(=0)NR®R®, -OC(=O)NR®*R®, NR®*C(=0)R"™, NR¥C(=0)OR", NR¥C(=0)NR®R*, NR®*S(=0),R"
NR®S(=0),NR*R%;

Ka)K,HLIﬁ RaZ’ sz, RCZ, Rd2, Ra3, Rb3, RC3, Rd3, Ra4’ Rb4, RC4, Rd4, RaS’ RbS’ RCS, RdS, Ra7’ Rb7, RC7, Rd7, RaS, RbS,
R® u R® wnesaBucumo BbIOpaH w3 rpymmbl, coctosmed u3 H, Cjgankmma, C,eankenuna, C,sallKHHWIA,

C.¢TUIpOKCHATIKHIIA, C|.¢raJIOTCHAJIKWIIA, C|_¢aJIKOKCU-TPYTIIHI, -(Cy.¢ankmieH)-C_¢aIKOKCU-TPYIIIIHI,
Cs_jouminoankuna, -(CygankmineH)-C,.joruknoankuia, Cejpapuia, 5-10-uneHHOTO rerepoapmna, 4-10-uwieHHOro
reTepoOLMKIOAIKIIIA, rae KaXKJIbI /A C_6QIIKHI, C,_¢aJIKEHUI, C,_¢QJIKUHUI, C;.1LIMKIIOATKHII,

-(C.¢amxunen)-Cs.griukmnoankui, Ce.oapui, 5-10-wieHHbIH retepoapuin U 4-10-4JeHHBIH TeTePOIUKIOATKILIT
HeoOs3aTeBHO 3aMelteH 1, 2, 3 i 4 HesaBucHMO BoIGpanHbiME R*” rpymmamu;

wim R? u R” Bmecre ¢ atomom N, k KOTOPOMY OHH MPHUCOCTUHEHBI, 00beTUHEHBI C (OPMUPOBAHHEM S-
10-4sIeHHOTO TeTePOAPUIHHOTO WK 4-10-4JI€HHOTO TeTePONUKIOIKIIIEHOTO KOJbIIA, KAXKI0e M3 KOTOPHIX He-
o6s13aTenbHO 3aMeineHo 1, 2, 3 win 4 HesaBucuMo BbiGpanHbMH R* rpymmamu;

wim R u R® Bmecre ¢ atomom N, k KOTOPOMY OHH MPHUCOCTUHEHBI, 00beTUHEHBI C (OPMUPOBAHNEM S-
10-uIeHHOTO TeTepOoapMIILHOTO WK 4-10-4ICHHOTO TEeTePONUKIOATKIIFHOIO KOJbIIA, KaXI0€¢ U3 KOTOPHIX He-
06s13aTeNbHO 3aMeleHo 1, 2, 3 wim 4 He3aBHCHMO BhIOpaHHBIME R*’ rpymmamu;

wi R* u R* Bmecre ¢ atomom N, k KOTOPOMY OHHU NPUCOCAUHECHBI, 00BEIUHECHEI ¢ (POPMUPOBAHUEM 5-
10-uIeHHOTO TeTepOoapMILHOTO WK 4-10-4ICHHOTO TEeTePONUKIOATKIIFHOIO KOJbIIA, KaXI0€¢ U3 KOTOPHIX He-
06s13aTeNbHO 3aMeleHo 1, 2, 3 wim 4 He3aBHCHMO BhIOpaHHBIME R*’ rpymmamu;

kaxpiii R* meszasucumo BbIOpaH m3 rpynmsl, coctosmei n3 OH, SH, CN, NO,, rajoresa, oKCO-TpyIIITHI,
Cqankuma, C,jankennna, C,jamkubanna, Cyranorenankuna, Cjsauanoankmwia, Ci4THAPOKCHAIKIIA,
C4ankokcu-rpymsl, -(C_4amkmn)-(C_sankokcn), -(Ci4anxoxcu)-(Ci_4ankokcu), C;4TaJoreHaIKOKCH-TPYIIIHI,
Csglukioankuna, QpeHmwa, 5-6-4JeHHOro TreTepoapuia, S5-6-4JICHHOTO TeTEePOIMKIOANKIIIA, aMHUHO-TPYIIIIHI,
C|.4NKUITAMHHO-TPYTIITHI, Jin(C | _4aITKHIT ) aMIHO-T P TIITHI, KapOammia, C4ankunkapbamuia,
1 (C_jankmn)kapbamuia, Kapbamona, C|4anxuikapOamMomna, 1 (C_janmkmn)kapbaMonia,
C_samkunkapbonmna, CyjankokcukapOonmia, C 4aaKuikapOOHIIaMHHO-TPYIEL, C_4alKWICyTb()OHUITAMAHO-
rpymmnel, aMmuHOCYIbGoHMNa, C_jaTkunaMuHOCyIbQormIa, qu(Ci_4allKiia)aMUHOCYIb(QOHMIA, aMUHOCYIb(OHU-
JaMUHO-TpymIel, Ci_4alKAIaMHHOCYITBGOHMTIAMUAHO-TPYIBL, Ju(C _4aKWIT)aMHHOCYITb()OHIIIAMHHO-TP YIIIIEI,
aMUHOKapOOHMIaMUHO-TPYyIb, C)_janKimiaMHHOKapOOHUIAMUHO-TpyTIibl U Jivi(C|_4a)IKIT ) aMHHOKApOOHIIAMHIHO-
TpYMIIBL;

IJie KOJIBIO, COJepIKaIee X', X3, X} u X4, (dhopMHUpYeT NUKIOANKIIBHOE, TeTCPOAPUILHOE WM TeTepPO-
LIUKJIOAJKHILHOE KOJIBIIO;

TIPH YCJIOBHH, YTO KOT/a 9-4JIeHHOE KOJIBIIO, COJepIKaIee X', x% X3, X4, X' u X8, dhopmupyeT KonbIo A

|
N N
e
HN

KoabLo A
10 -L-R' He 06pasyeT cieyromue rpymmsr:
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B HEKOTOPHIX BApHAHTaX OCYIIECTBICHHsS X' mpeacTaBiseT co6oit N. B HEKOTOpBIX BAPHAHTAX OCYILIECTB-
nenns X' mpencrapnser co6oii C.

B HekoTOphIX BapraHTaxX OCYLIECTBICHUS X2 npeacTaBisieT coboit S. B HEKOTOPHIX BapHaHTaX OCYIIIECTB-
nennst X* npencrasiseT coboil N. B HEKOTOpPHIX BapHaHTaX OCYIIECTBICHHS X2 MIpeCTaBIsAeT co00M NR%. B
HEKOTOPBIX BapHAHTAX OCYIIECTBICHUS X2 MpecTaBiseT co0oit CR>. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS
X? npexcrasmsier coGoit CHR?.

B HekoTOphIX BapraHTaX OCYLIECTBICHUS X npeacTaBisieT coboit S. B HEKOTOPHIX BapHaHTaX OCYIIECTB-
nenns X° mpencTapisier co6oit N. B HeKoTOpHIX BapHaHTaxX ocyIIecTBIeHHMs X° mpejacTaBiser coboit NR'. B
HEKOTOPHIX BAPHAHTAX OCYIIECTRIeH)s X° mpescTaBiser co6oit CR’. B HEKOTOPHIX BApHAHTAX OCYILECTBICHHS
X mpencrasnser coboit CHR.

B HEKOTOPHIX BAPMAHTAX OCyIecTBIeH:s X' HpecTaBIseT coboii S. B HEKOTOPHIX BapHAHTAX OCYIIECTB-
nenns X' mpencrapnsier co6oit N. B HekoTOphIX BapHaHTax ocyuiecTBieHus X' mpeiacraBiser coboit NRY. B
HEKOTOPHIX BApPHAHTAX ocylecTieHus X' npescrapiser coboit CR. B HEKOTOPHIX BapHAHTaX OCYILECTBICHHS
npezcrasisier coboit CHR.

B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHNS X MpeacTaBisieT coboit N. B HEKOTOPHIX BapHAHTAX OCYIIECTB-
nerns X' MIpeACTaBIsAET COO0M CR’.

B HekoTophIX BapuaHTax OCYIIECTBICHUS x?* npeacraBiseT coboit N. B HEKOTOPBIX BapHaHTaX OCYIIECTB-
nennst X® mpencrasmsier co6oit CR®. B HekoTopbIX BapuaHTax ocymecTIeHms X© npeacrasisier coboit CH.

B HexoToprIxX BapmaHTax ocymiecTBiIeHHs L mpencraisier coboit Ci qankuieH, HeoOs3aTenbHO 3aMeIIeH-
Hpli 1, 2, 3 win 4 He3aBucuMO BbIGpaHHbIME R* rpymmamu. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS L mpen-
cTaBiIsIeT co00i He3aMelieHHbIH C ¢alKiiIeH. B HEKOTOpHIX BapraHTax OCyIIecTBIeHUs L npeacraBiser coboit
HE3aMEICHHbIM METUJICH UM He3aMELCHHbIH ATUIICH.

B HEKOTOPHIX BApHAHTAaX OCYIIECTBICHHsS R' BRIOpan U3 rpymmel, cocTosmeii u3 Cq.joapuia, 5-6-aIeHHOro
rerepoapmia u 5-6-4ICHHOTO TeTePONUKIOANKIIIA, KaXKIBIH U3 KOTOPBIX HEOOs3aTebHO 3aMelieH 1, 2, 3 wiu 4
HE3aBHCHMO BBHIOpAaHHBIMH R'A rpynnamu. B HEKOTOpBIX BapHaHTax OCYIIECTBICHUS R MIPEeACTaBIsAET CO00M 2-

-29 -



042349

OcH30(ypaHU WU 4-XUHOJIHMHII, KOXKABIA U3 KOTOPBIX HE00s3aTeNIbHO 3aMenicH 1, 2, 3 wim 4 He3aBUCHMO BBI-
6pamasiME R' rpymmamu. B HEKOTOPBIX BapHaHTaX OCyIiecTBieHHsS R' BHIGpaH M3 IPYMIbI, COCTOSMmIEH U3 2-
Oenzodypanmia, 4-XxUHOTUHIIIA, (heHMIa, 5S-6-4IIEHHOTO reTepoapmia U S-6-4JIeHHOTO TeTePOIMKIOATKIII, Kak-
JIBIA U3 KOTOPBIX HeoOs3aTeNbHO 3aMelleH | Wiu 2 He3aBHCHMO BBHIOPaHHBIMH R rpynnamMu. B HEKOTOphIX
BAPHAHTAX OCYIIECTBICHNS R' BEIOPAH M3 IPYIIIIBI, COCTOSIICH U3 HE3aMEIIEHHOTO (DEHMIA, HE3aMEIIEHHOTO 5-
6-4ICHHOTO TeTepoapria M He3aMEIIEHHOTO 5-0-1IeHHOTO TeTepONrKIOalIKiiIa. B HEeKOTOPEIX BapHaHTax OCy-
mectBIeHns R' BEIOpaH u3 rpyrmsl, cocrosimeii u3 2-6eH30(ypaHiia, 4-XHHOTHHIIA, 5-6-4ICHHOTO reTepoa-
puia U 5-6-wWICHHOTO T'eTEePOIMKIOATKIIA, KAKABIH M3 KOTOPBIX HE00A3aTENFHO 3aMeieH | Win 2 He3aBHCUMO
BeIOpanHbIME R'* rpyrmamu. B HEKOTOPEIX BapHaHTax ocyIecTBieH s R' BHIGpaH U3 IPyIIIIbI, COCTOAMIEH 13

R1A R‘IA
R1A
- : w ; o
_ R1A RIA
b — —
Iw; \ O O
L e i
R1A'[\ iO 3 (\_ 5 L P
Ea > R1A
R1A R1A =\ ’
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B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHNS Kbl R'* He3aBHCHMO BBIOPAH M3 IPYIIBI, COCTOSIICH U3 Ta-
norena, CN, C_sankuna, C; ¢ramorenankmia, Ci_sankokcu-rpynmsl U -C(=0)OH. B HeKOTOpHIX BapuaHTax OCy-
ImecTBICHMs Kaxmbiii R'* HesaBucnmo BbIGpaH U3 rpymmbl, coctosmeii w3 CN, dTopa, XJI0pa, METHIa, TPHD-
TOopMeTHIIa, MeToKcH-rpynnsl 1 -C(=0)OH.

B HekoTOphIX BapuaHTaX OCYIIECTBICHUS R’ BBIOpaH M3 TPYMIIBI, cocTosmeld u3 H, okco-rpynmsl, rajore-
na, CN, C, gankmaa, OR™, NR®R®, 5-6-anenHoro retepoapiia, 5-6-4ieHHOro rerepomukoankmia, C(=0)OR™
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u C(:O)NRCZRdZ, rae Kaxaeid Cy gankun u 4-10-wieHHBIH reTepOlUKIOAIKII Heo0s3aTebHO 3amerteH 1, 2, 3
WK 4 HE3aBUCUMO BBIOPAHHBIMHU R* rpynmnaMu. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS R? BBIOpaH W3 rpyI-
eI, cocTosmed 3 H, oxco-rpynmsl, xyopa, ¢ropa, 6poma, CN, metmna, -CH,OH, -CH,OCHj;, -CH,NHCH3,
-CH,;N(CHs;),, NH,, -NHCHj;, -N(CHs),, pernna, 4-mupuauamina, C(=0)OCH;, C(=O)NH,, C(=O)NHCHj;,

oy giﬁ

B HEKOTOPHIX BapHAHTAX OCYIIECTBICHHS R’ BEIOpaH U3 rpymmbl, cocTosmeil u3 H, OKCO-IpyIIIbI, a3110-
rpymmel, CN, C;¢ankuna, Cs ¢ukioankuia, GeHmIa, S-6-4IeHHOro TeTepoapuiia, 5-6-uJIeHHOTO TeTePOIHKIIO-
amkmna, OR™, SR®, NR“R®, C(=0)OR®, -C(=0)NR“R¥, -OC(=0)R™, rme xammpiii C,auku,
C;_6IIMKIIOATKII, (PCHWI, 5-6-UJICHHBIA TeTepoapul, 5S-6-UJICHHBIA TeTEPOIMKIOATKIII HEOOSI3aTeIbHO 3aMEICH
1,2, 3 wmn 4 HesaBucuMo BbIGpanHbIME R*” rpynmamu. B HeKOTOpHIX BapHaHTaxX ocymiecTBienns R’ mpencras-
nset co6oii -OR™. B HeKOTOPHIX BapHaHTaX OCyIIecTBIeHHs R’ BrIGpan U3 rpymmsl, cocrosmieit us H, asmmo-
rpynmsl, CN, MeTHIa, MUKJIONPOIIIIA, TUKI00yTHIa, (eHmIa, 3-mupuananiaa, N-MOp(OIHHO-TPYIIIBI, METOK-
CH-TPYIIIIBI, TOKCH-TPYIIBI, H-POMOKCH-TPYIIHI, W30TPOMOKCH-TPYIILI, H-0yTokcu-rpymmsl, -OCH,CH,OH,
-OCH,CH,CH,0OH, -OCH,CH,0OCH;, -OCH,CH,CH,0OCH;, -ONHCH;, -OCH,CHF,, -OCH,CF;,
-OCH,CH,CF3;, -OCH,CHF,CH;, -OCH,CH,NHC(=0O)CHj3, nukmobyrtokcu-rpynmsl, -OCH,CH,-O-denma,
-SCH;, -NH,, -NHCHj;, -NHCH,CH;, -N(CHj),, -NHCH,CH,CH,0H, -CH,0CHj;, -CH,OH, -CH,NHCHj;,
-CH,N(CHj;),, -C(=0)OCH;, -C(=O)NH,, -C(=0O)NHCHj;, -C(=O)N(CHs),, -NHCH,CH,0H,
-C(=0)NHCH,CH,0H, -OC(=0)CHj3;, -OCH,-a3etuaunmia, -OCH,-okceranmia,

X N

L

N

NI : * HO—<>N—§-’

4

o HiC

axo I
o+

oo Y

v

u .

B HEKOTOpHIX BapHaHTaX ocylecTBIeHHs R* BhIGpan u3 rpymmsl, cocTosmeii u3 H, okco-rpyImbl, asuio-
rpynnsl, ranoreHa, CN, Cankuina, OR“4, NR*“R* u 4-10-unensoro TeTePOIMKIOANKIIA, T/€ KaKIbli
C).¢ankuia 1 4-10-41eHHBIH TeTepOIMKIOATKIII He00s13aTeNIbHO 3aMellieH 1, 2, 3 uian 4 He3aBUCHMO BBIOpaHHbI-
mu R rpynmnamMu. B HEKOTOPBIX BapUaHTaX OCYIIECTBICHUS R* BBIOpaH U3 TPYNIEI, cocTosmeil u3 H, ranorena,
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metwna, -CH,CH,F, -CH,CH,CF;, -CH,CH,OH, -CH,CH,CH,OH, -CH,CH,0CH,, -CH,C(=O)OH,
-CH,C(=0)NH(CH3), -CH,C(=0)N(CH,),, -CH,CH,NHC(=0)CH3, -CH,CH,NHCH;, -CH,CH,N(CH;),,

OSSN
_\_,.g‘ W,
' Al on

/

HO i HOY .
““Wf' n
HO OH
0" N
o 0O
HaC™ O F3C)
x X
CN_ CN
¢
T

B HEKOTOPHIX BAapHAHTaX OCYIIECTBIEHHMS R° BBIOpaH U3 rpymmsl, coctosmedl m3 H, ramorena, CN,
C.¢ankmna, Ci_grajoreHankuia, ORaS, SR“S, NRcstS, Csgumkioankuna, Ce jpapuiia U 5-6-4JI€HHOTO TeTepoapu-
na. B HEKOTOPBIX BapHAHTAX OCYIIECTBICHMs R’ BBIGpam m3 rpymmsl, cocrosmeit n3 H, dropa, xmopa, 6poma,
nona, CN, metmna, mzonpommwia, OH, OCH;, NH,, -NHCHj;, -N(CH3;),, -SCH;, denuna, nukionponuia u

s‘JiN/\>
<

B HEKOTOPHIX BapHaHTaX OCyIIecTBIeHHs R’ mpeacrapisier co6oii x1op i drop. B HEKOTOPBIX BapHaH-
Tax ocymecTBieHms R’ mpeacTasiser coboif xJop. B HEKOTOPBIX BapHAHTAX OCYIIECTBICHHS R mpexcTaBiser
coboii pTop.

B HeKOTOpBIX BapuaHTaX OCYIIECTBIICHUS R® npeactasisgetr coboit H mmu Cysankun. B HEKOTOpBIX Bapu-
anTax ocymectsinenns R® npencrasmser co6oii H. B HekoTophIx BapHaHTax ocyiecTsieHus R® mpeacrasiser
coboii Cy_ganmkmit. B HEKOTOPBIX BapHaHTaX OCYIECTBICHHS R® npezctaBiseT coboii Cy_gragoreHankimi. B Heko-
TOPBIX BapHaHTaX ocymecTsiaenns R mpencrapmser coGoii C¢rHAPOKCHATKIIL. B HEKOTOPHIX BApHAHTAX OCY-
mecteienns R® npescrasnser co6oii C,_¢alkoKCH-TPyIILy.

B HEKOTOPBIX BapHaHTax ocyiecTieHus R’ Bei6pan u3 rpymmsi, cocrosimeii 3 H, CN u C(=0)NR*'RY.
B HEKOTOpBIX BapHaHTax ocyliecTieHus R’ BeIOpan u3 rpymisl, cocrosimeii w3 H, CN u C(=O)NH,.

B HexoTophIX BapuaHTax OCYILIECTBICHUS R® npencrasiseT codboit H mnmm C_gankmin. B HEKOTOPHIX Bapu-
aHTax OCYIIECTBICHUS R® npencrasiseT codooit H.

B HEKOTOpBIX BapHaHTax OCYIICCTBICHH

x! npencrapiset cooboit N win C;

xX? npeacraBisieT coboi N, NRZ, CR? wn CHRZ;

x? npeacraBisieT coboi N, NR3, CR® wn CHR3;

x* npeacrapiset coboit S, N, NR4, CR* W CHR4;

X’ npencrapnsget coboi N wimu CR7;

X8 npeacrapusget coboi N wiu CRg;

L npencrasiser cob6oit HezametneHHbIH C_¢aIKUJICH;

R! BBIOpaH W3 TPYIIBI, cocTosmeld 3 2-6en3odypannna, 4-xunonuamna, Cg_jpapuiia, 5S-6-4JIeHHOTO TeTe-
poapuia, 5-6-4JIEHHOTO TeTePOIMKIOATKIIIA, HEOOsI3aTEIbHO 3aMelIeHHoro 1, 2, 3 win 4 He3aBUCUMO BhIOpaH-
mpivu R'A rpyIIamu;

kaxaeii R mHeszaBmcumo BBIOpaH W3 Tpymmbl, cocrosimed w3 ramoreHa, CN, Cjcankuna,
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C,_ranorenankuna, C_qanmkokcu-rpymmsl 1 -C(=0)OH;

R? BBIOpaH W3 TpymIbl, cocrosimei u3 H, okco-rpymmsl, ranorena, CN, C_sankuna, ORaz, NRCZRdZ, 5-6-
GIEHHOTO TreTepoapuia, 5-6-wieHHOro rerepouukioankmna, C(=0)OR? u C(=0)NRZR¥ rme kampiit
Cl_sa%mn 1 4-10-4JeHHBIH TeTEPOIMKIOATKIIT Heo0s3aTebHO 3aMeltieH 1, 2, 3 unu 4 He3aBUCUMO BBHIOpaHHBI-
mu R rpymnmnamu;

R’ BBIOpaH U3 TPyNIbl, cocrosmen u3 H, okco-rpynmsl, azugo-rpynmsl, CN, C,_sankwna, C;_¢[TUKI0aTKWIIA,
eHmIa, 5-6-4IEHHOTO reTepoapuia, 5-6-wieHHOro rerepormkioankmna, OR™, SR™, NR®R¥, C(=0)OR¥,
—C(IO)NR“R‘13 —OC(:O)sz, rae kKaxkaeiid Ci_gamkni, Cs ¢IMUKIOANKWI, (GeHW, 5-6-4lIeHHBIH TeTepoapui, 5-6-
YJICHHBIN TeTePOLUKIOANKII He00s3aTeIEHO 3aMeIIeH 1, 2, 3 mimu 4 He3aBHCUMO BEIOPaHHBIMU R* rpymnmnamu;

R* BBIOpaH W3 IPYMIIbL, cocTosmeld w3 H, okco-rpymmsl, asugo-rpymmsl, ranoreHa, CN, Ci_sankuia, OR“4,
NRR* u 4-10-unennoro TreTepoLUKIOanKuia, rae Kaxapil Ci¢ankun u 4-10-4wieHHBIM reTeponuKIoamKuil
HeoOs3aTeIbHO 3aMeleH 1, 2, 3 uiu 4 He3aBucuMO BEIGpanHbIME R* rpymmamu;

R’ BBIOpaH W3 rpymmsl, coctosmed u3 H, ramorena, CN, C;¢amkuna, C¢rajioreHaiKkmia, OR“S, SR“‘S,
NRcst:, Csguukioankuna, Cg jpapuiia U 5-6-4JIEHHOTO reTepoapura,

R’ mpencrasnser coboit H;

R’ BBIGpan u3 rpymmer, cocrosimeii 3 H, CN 1 C(=0)NR“'RY; u

R® npencrasiser coboit H.

B HEKOTOpBIX BapHaHTax OCYIIECTBICHH

X! npencrasiseT coooit N wiu C;

xX? BBIOpaH U3 TPYIIIBI, cocTosmEeH u3 N, NRZ, CR’nu CH,;

x? BEIOpAH U3 TPYIIHI, cocTosIei u3 N, NR3, CR'u CH,;

x* BEIOpaH U3 TPYIIbL, cocTosmei u3 S, N, NR4, CR'u CH,;

X’ npeacrapnsget coboi N wimu CR7;

X8 npeacrapnset coboi N wimu CRg;

L npencrapisieT co00# He3aMEIICHHBII METUIICH WM HE3aMEIIICHHBIH JTIICH;

R' BBIGpaH U3 rpymsL, cocrosimeil u3 2-pyparmna, 4-xuHomnamia, Ce.ipapHiia, 5-6-4ICHHOTO TeTePOapH-
HaiAI/I 5-6-4NI€HHOTO TeTEPOIUKIIOATKNIA, He00A3aTeIbHO 3aMeNIeHHOTO 1, 2, 3 uinu 4 He3aBUCUMO BhIOpaHHBIMHU
R rpynnamu;

kaxaeii R HeszaBucumo BBIOpaH W3 Tpymmbl, cocrosmed w3 ramoreHa, CN, Cjcankuia,
C,gramorenankmia, C_sankokcu-rpynmsl 1 -C(=0)OH,;

R? BBIOpaH W3 TpyMIsl, cocTosmei u3 H, okco-rpynmsl, ramorena, CN, C_sankunia, ORaz, NRcszz, 5-6-
4IIEHHOTO reTepoapuia, S5-6-wieHHOro reteponuknoankuna, C(=0)OR* u C(:O)NRCZRdZ, Ie KaxXabli
CI_Ga%MJI 1 4-10-4sIeHHBIH TeTepPOLMKIIOANKII Heo0s3aTenbHO 3aMelteH 1, 2, 3 uin 4 He3aBUCUMO BHIOpaHHBI-
mu R™ rpynnamuy;

R’ BBIOpaH U3 TPy, cocTosmiel u3 H, okco-rpymmsl, asumo-rpymmsl, CN, Cy_sankmna, C;_ g[IUKIOATKUIA,
(erHnIa, 5-6-WICHHOTO TeTepoapiia, 5-6-wieHHOro rerepoumkioankmia, OR™, SR™, NR“R®, C(=0)OR*,
—C(:O)NR°3R‘B, —OC(:O)Rb3, rae kaxaeiid Cogankmi, Ci ¢IIUKI0anKWI, peHmI, 5-6-4JIeHHBIA TeTepoapmi, 5-6-
YIICHHBIN TeTEPOLHKIOANKII He00s3aTeIbHO 3amelteH 1, 2, 3 1w 4 HesaBucHMo BoOpanHbiME R*” rpymmamu;

R* BBIOpaH W3 TPYIIILI, cocTosmield u3 H, okco-rpynmsl, a3uno-rpynmsl, ranorena, CN, C,_sankmia, ORa4,
NR“R* u 4-10-unennoro TeTEPOIMKIOATKIIA, e Kb Ccankmi U 4-10-1IeHHBIH TeTepOIuKI0OaTKUI
HeoOs3aTeIBHO 3aMelteH 1, 2, 3 1w 4 HesaBucHMO BoIOpanHbiME R*” rpymmamu;

R’ BBIOpaH W3 Tpymmbl, cocrosmeld 3 H, ramorena, CN, C,¢anmkuna, C¢raJoreHayiKuia, OR®, SR®,
NRcst:, Csgumknoankuna, Cg jpapuiia U 5-6-4JIEHHOTO reTepoapura,

R’ mpencrasnser coboit H;

R’ BEIGpan u3 rpymmsl, cocroseit u3 H, CN u C(:O)NR°7Rd7; u

R® npencrasnser coboit H.

B HekOTOpHIX BapHaHTaX OCYIICCTBICHUS

x! npencrapisiet cooboit N win C;

xX? BBIOpaH U3 TPYIIIBI, cocTosmEeH 3 N, NRZ, CR’u CH,;

X3 BBIOpaH U3 TPYIIIBI, cocTosme 3 N, NR? R CR’u CH,;

x* BBIOpaH U3 TPYIIIbI, cocTosmei u3 S, N, NR4, CR*u CH,;

X’ npeacrasiseT cooor N wim CR7;

x® npeacrasiseT cooor N wim CRg;

L npencrasisier co0oit He3aMeIIeHHBI METHIICH UM He3aMEIeHHBIH dTHUIICH;

R' BBIGpan 3 rpymisl, cocTosmeil 13 2-hypaHuia, 4-XMHOIMHMIA, (EHMIA, 5-6-WICHHOrO reTepoapria 1
5-6-4J1IeHHOTO rlegepounmoamcnna, Kbl M3 KOTOPHIX HEOOS3aTeIBHO 3aMelleH 1, 2, 3 win 4 He3aBUCUMO
BBIOpaHHBIMU R rpymmamuy;

kaxaeiii R' HesaBmcmmo BEIOpaH W3 rpymmbl, cocrosmeii w3 ramoreHa, CN, C;gankmia,
C,_¢ranorenankuna, C_qankokcu-rpymmsl 1 -C(=0)OH;

R? BBIOpaH U3 TpymIbl, cocrosimei u3 H, okco-rpymmsl, ranorena, CN, C_sankuna, ORaz, NRCZRdZ, 5-6-
GIEHHOTO TeTepoapuia, 5-6-wieHHOro rerepouukioankma, C(=0)OR? u C(=0)NRZR¥, rme kasmprit
C.¢ankmi 1 4-10-wIeHHBIH TeTepOIMKIIOAIKIIT HEOO0s3aTENbHO 3aMelnieH 1, 2, 3 wim 4 He3aBUCUMO BhIOpaHHBI-

-36 -



042349

mu R rpynmamu;

R’ BBIOpaH U3 TPy, cocTosmiel u3 H, okco-rpymmsl, asumo-rpymmsl, CN, Cy_sankmia, C; g[IUKIOATKIIIA,
eHmIa, 5-6-UIEHHOTO reTepoapuia, 5-6-wieHHOro rerepormkioankmna, OR™, SR, NR®R¥, C(=0)OR¥,
—C(IO)NR“R‘13 R —OC(:O)sz, rae Kk C_sanku, Cs ¢IIMKIOANKII, PEHMI, 5S-6-1ICHHBIH TeTepoapmi, 5-6-
YICHHBIN TeTEPOLHKIOANKII HE00s3aTeIbHO 3amelteH 1, 2, 3 1w 4 HesaBucHMo BoOpanHbiME R*” rpymmamu;

R* BBIOpaH W3 TPYIIILI, cocTosmiel u3 H, okco-rpynmsl, a3uno-rpynmsl, ranorena, CN, C,_sankmia, ORa4,
NR“R* 1 4-10-unennoro TETEPOIUKIOATKIIA, e KaXIbi Ccalkmi U 4-10-1IeHHBIH TeTepOIuKI0OaTKUIT
HeoOs3aTeIBHO 3aMelteH 1, 2, 3 i 4 HesaBrcHMO BoIGpanHbiME R*” rpymmamu;

R’ BBIOpaH W3 rpynmsl, coctosmed u3 H, ramorena, CN, Cj¢amkuna, C¢rajioreHaikmia, OR“S, SR“‘S,
NRcstS, Csgumkioankuna, Cg jpapuiia U 5-6-4JIEHHOTO reTepoapura,

R® npejcTaBisieT coboit H;

R’ BEIGpan u3 rpymmsl, cocroseit u3 H, CN u C(:O)NR°7Rd7; u

R® npencrasmser coboit H.

B HEekOTOpBIX BapHaHTaX OCYIIECTBICHUS

X! npenacrasiseT coooit N win C;

x? BBIOpaH U3 TPYIIIBI, cocTosmed 3 N, NRZ, CR’u CH,;

X3 BBIOpaH U3 TPYIIIBI, cocTosmEeH u3 N, NR? R CR’u CH,;

x* BBIOpAH U3 TPYIIIEI, cocTosmei u3 S, N, NR4, CR*u CH,;

X’ npeacrasiseT cooor N wim CR7;

x® npeacrasiseT cooor N wim CRg;

L npencrapisieT co00# He3aMEIICHHBII METHIICH WM HE3aMEIIICHHBIH JTIIICH;

R' BBIGpaH U3 rpymisl, cocTosmei 13 2-hypaHuia, 4-XMHOIMHMIA, (EHMIA, 5-6-WICHHOrO reTepoapmia 1
5-6-4JICHHOTO TETEPOIMKIIOANKIIIA, KAKIBIH U3 KOTOPBIX HEOOs3aTeNbHO 3aMelleH | miu 2 He3aBUCHMO BEI-
OpaHHBIMH R'A TpyIIamMuy;

kaxapiii R' HesaBmcmmo BEIOpaH W3 Trpymmbl, cocrosmeil w3 TramoreHa, CN, C;gankmia,
C,gramorenankmia, C_gankokcu-rpynms! 1 -C(=0)OH,;

R? BBIOpaH W3 TpyMIsl, cocTosmei u3 H, okco-rpynmsl, ramorena, CN, Csankunia, ORaz, NRcszz, 5-6-
GIEHHOTO TeTepoapuia, 5-6-wieHHOro rerepouukioankmna, C(=0)OR? u C(=0)NR“R¥, rme kasmprit
C.¢ankmi 1 4-10-4IeHHBIH TeTepOIMKIIOAIKIIT HE00s3aTENBHO 3aMelnieH 1, 2, 3 wim 4 He3aBUCUMO BhIOpaHHBI-
mu R? Tpynmnamu;

R? BBIOpaH U3 TPyNIbl, cocrosmen u3 H, okco-rpynmsl, azugo-rpynmsl, CN, C_sankuna, C;_¢[TUKI0aTKWIIA,
(enna, 5-6-4ICHHOTO TeTepoapiia, 5-6-wieHHOro rerepoumkioankmia, OR™, SR™, NR“R®, C(=0)OR*,
—C(:O)NR°3R‘B, —OC(:O)Rb3, rae kaxaeiid Cogankmi, Ci ¢lIUKI0anKWI, peHmI, 5-6-uJIeHHBIA TeTepoapmi, 5-6-
YICHHBIN TeTePOIUKIOANKII He00s3aTeIbHO 3aMeIieH 1, 2, 3 i 4 He3aBHCUMO BEIOPaHHBIMU R% rpyInamu;

R* BBIOpaH W3 IPYyMIIbI, cocTosmeld w3 H, okco-rpymmsl, asugo-rpymmsl, ranoreHa, CN, Ci_sankuia, OR“4,
NR*“R* u 4-10-unennoro TeTePOLMKIOANKII, Tae KaxIblil C| ¢aiakui u 4-10-uJeHHBIA TeTepOLUKIOaNKUI He-
06s13aTenbHO 3aMemeH 1, 2, 3 uin 4 HezaBucuMo BEIGpanEbEIME R* rpymmamu;

R’ BBIOpaH W3 Tpymmbl, cocrosmeld u3 H, ramorena, CN, C,¢anmkuna, C¢raJoreHaiKkuia, OR®, SR®,
NR®R® , Cs.gmuxitoankuna, Ceg jgapuiia U 5-6-4JICHHOTO TeTepPOapuia;

R® npencrassier co6oii H;

R’ BBGpan u3 rpymmel, cocrosimeii 3 H, CN 1 C(=0)NR“'RY; u

R® npencrasiser co6oit H.

B HekOTOpBIX BapHaHTaX OCYIICCTBICHUS

x! npencrapiset cooboit N win C;

X? BEIOpaH U3 TPYIIHI, cocTosImei u3 N, NRZ, CR*u CH,;

x? BEIOpaH U3 TPYIIHI, cocTosImei u3 N, NR3, CR'u CH,;

x* BEIOpaH U3 TPYIIbL, cocTosmeit u3 S, N, NR4, CR'u CH,;

X’ npeacrapusget coboi N wimu CR7;

x® npeacraBiseT cooor N i CRg;

L npencrasisier co0oit He3aMeIEeHHBI METHIICH WM He3aMEIeHHBIH dTHUIICH;

R' BBIGpaH U3 TPYIIIBI, COCTOSIIEH N3 HE3AMEIICHHOTO 2-()ypaHiIia, He3aMEIICHHOTO 4-XHHONMHIIIA, He-
3aMeIIeHHOro eHmIa, He3aMeIIeHHOTO 5-6-1IEHHOTO reTepoapuIa;

R? BBIOpaH W3 TpyNIsl, cocTosmeit u3 H, okco-rpynmsl, ramorena, CN, C_sankunia, ORaz, NRcszz, 5-6-
GIEHHOTO TeTepoapuia, 5-6-wieHHOro rerepouukioankina, C(=0)OR™? u C(=0)NR“R¥ rme kasmprit
C,.¢ankuia 1 4-10-41eHHBIH TeTepOIMKIOAKIII He00s13aTeNIbHO 3aMelieH 1, 2, 3 uian 4 He3aBHCHMO BBIOpaHHbI-
mu R rpynmamu;

R’ BBIOpaH U3 TPy, cocTosmiel u3 H, okco-rpymmsl, asumo-rpymsl, CN, Cy_sankmia, C;_ ¢[IUKIOATKIIA,
(enna, 5-6-4ICHHOTO TeTepoapiia, 5-6-wieHHOro rerepoumkioankmia, OR™, SR™, NRR®, C(=0)OR*,
—C(:O)NR°3R‘B, —OC(:O)Rb3, rae kaxaeiid Cogankmi, Ci ¢lIUKI0anKmI, peHmI, 5-6-uJIeHHBIA TeTepoapmi, 5-6-
YJICHHBIN TeTePOIUKIOANKIIT He00s3aTeNbHO 3aMeIieH 1, 2, 3 i 4 He3aBHCUMO BEIOPaHHBIMU R* rpynnamu;

R* BBIOpaH W3 TPYIIILI, cocTosmel u3 H, okco-rpynmsl, a3uno-rpynmsl, ragorena, CN, C_sankmia, ORa4,
NR“R* u 4-10-unennoro TETePOIUKIOATKIIA, e KaXIbli C¢ankmil U 4-10-1IeHHBIH TeTepOIuKI0OaTKUIT
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HeoOs3aTeIbHO 3aMeleH 1, 2, 3 wiu 4 He3aBucHMO BEIGpanHbIMH R* rpymmamu;

R’ BBIOpaH W3 rpynmsl, coctosmed u3 H, ramorena, CN, Cj¢amkuna, C¢rajioreHaiKmia, ORaS, SRaS,
NR®R® , Cs.gmuxitoankuina, Ce jgapuiia U 5-6-4JICHHOTO TeTepPOapuia;

R® npencramsier co6oii H;

R’ BBIGpan u3 rpymmel, cocrosimeii 3 H, CN 1 C(=0)NR“'RY; u

R® npencrasisier coboit H.

B HEKOTOpHIX BapHaHTax OCYIIECTBICHH

X! npenacrasiseT coooit N winu C;

xX? BEIOpAH U3 TPYIIHI, cocTosImei u3 N, NR2, CR*u CH,;

x? BEIOpaH U3 TPYIIHI, cocTosImei u3 N, NR3, CR'u CH,;

x* BBIOpaH U3 TPYIIbL, cocTosmeit u3 S, N, NR4, CR'u CH,;

X’ npeacrapnsget coboi N uimu CR7;

X8 npeacrapnsget coboi N uimu CRg;

L npencrapisieT co00¥ He3aMEIICHHBII METUIICH WM HE3aMEIIICHHBIH JTIIICH;

R BBIOpaH M3 TPYIIIEI, COCTOSIIEH 13

R1A
Q.. O

v v
> | s s

R1A

HN_ B
N
Y HN__N =
‘ ,
N B RSN
ZNRIA RIATNA | ¥z
M e v
RIA ’
N= N=
N D
/ s wnw
wnwnnvy ! ! >
1
R1A R1A
N= N=\ N=(
! /
O, ON SN
I
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e KaKIblid

0)OR? u C(=0)NR“R%,

H, okco-rpymmsl, ranorena, CN, Cgankmia, OR™, NRZR%, 5-6-

>

, COCTOsAICHU U3

R? BBIOpPAH U3 TPYIIIEI
YIEHHOTO TreTepoapuia, S5-6-4JieHHOro rerepouukioankuna, C(
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C).¢ankuia 1 4-10-41eHHBIH TeTepOIMKIOATKIII He00s13aTeNIbHO 3aMellieH 1, 2, 3 uian 4 He3aBUCHMO BBIOpaHHbI-
mu R rpynmamu;

R’ BBIOpaH U3 TPyNIbl, cocrosmen u3 H, okco-rpynmsl, azugo-rpynmsl, CN, C,_sankuna, C;_¢[TUKI0aTKHIIA,
eHmIIa, 5-6-UIEHHOTO reTepoapuia, 5-6-wieHHOro rerepormkioankmna, OR™, SR, NR®R¥, C(=0)OR",
—C(IO)NR“R‘13 R —OC(:O)sz, rae Kk C_gankm, Cs ¢IIMKIOANKII, PEHMI, 5-6-1ICHHBIA TeTepoapmi, 5-6-
YICHHBIN TeTEPOLHKIOANKII He00s3aTeIbHO 3amelteH 1, 2, 3 1w 4 HesaBucHMo BoGpanHbiME R*” rpymmamu;

R* BBIOpaH W3 TPYIIILI, cocTosmiel u3 H, okco-rpymnmsl, a3uno-rpynmsl, ranorena, CN, C,_sankmia, ORa4,
NR“R* u 4-10-unennoro TETEPOIMKIOATKIIA, Tae KaXIbli Ccankmn U 4-10-1IeHHBIH TeTepOIuKI0OaTKNIT
HeoOs3aTeIbHO 3aMeleH 1, 2, 3 uiu 4 He3aBucHMO BEIGpanHbIMH R* rpymmamu;

R’ BBIOpaH W3 rpynmsl, coctosmed u3 H, ramorena, CN, C;¢amkuna, C¢rajioreHaikmia, OR“S, SR“‘S,
NRcstS, Csguukioankuna, Cg jpapuiia U 5-6-4JIEHHOTO reTepoapura,

R® npejcTaBisieT coboit H;

R’ BEIGpan u3 rpymmsl, cocrosmeit u3 H, CN u C(:O)NR°7Rd7; u

R® npencrasmser coboit H.

B HekoTOpBIX BapHWaHTaxX OCYyIIECTBICHHs coeauHeHwne Gopmyinsl (I) mpencrarmser coOol coemuHEHUE

dhopmyer (Ia)

R1
|
RE L
R2 N
L
N“SNZ RS
R4

(Ia)

WM ero (papManeBTHIECKH MPUEMIIEMYIO COJIb, TIe

nepemennsie L, R', R% R, R*, R%, R® B popmyue (Ia) MMEIOT 3HAYCHHS, YKAa3aHHBIC B HACTOSIIIEM TEKCTE
Jutst coeqraeHn hopmysl (1).

B HEKOTOPHIX BapHaHTax OCYIIECTBICHHUS L OTCYTCTBYET WM BEIOpAaH M3 TPYIIIBI, COCTOSIICH U3 He3aMe-
mieHHoro Ci_galmkmieHa, HezaMeleHHoro C, qanmkeHmieHa u C) aTKHHUIICHa. B HEKOTOPBIX BapHaHTax OCYIIe-
ctBiieHuss L BeIOpaH W3 Tpynmel, cocTosiiedl u3 He3aMmemeHHOTo Cj¢alKuiieHa, He3aMEIIeHHOTO
C,¢anmkenmieHa u C, ¢aIKHHWICHA. B HEKOTOPBIX BapHaHTax OCyIIecTBICHUs L mpeacraBiseT coOoil Hezame-
mieHHbIN C| gankuiicH. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS L mpencrapiser co0oli He3aMEIeHHBIH METH-
JICH WM HE3aMEIICHHOrO 3TWICH. B HEKOTOPHIX BapHaHTaX OCYyIIeCTBICHHA L mpencraBnsger coboil Hezame-
LICHHBIN METHJICH.

B HekoTOphIX BapHaHTaX OCYIIECTBICHUS R MIPENCTaBIsIET COOON S5-6-HJICHHBIH TeTepoapwi Wil 5-6-
YJICHHBIH TeTEPOITUKIIOATKHI, KaXKIbIH M3 KOTOPBIX HeoOsA3aTeabHO 3amernieH 1, 2, 3 nim 4 He3aBHCUMO BBIOpaH-
HpivMu R rpynnamu. B HEeKOTOpBIX BapuaHTaX OCYIIECTBICHUS R! MIPENICTaBISAET COOOM 5-6-UIICHHBIN reTepoa-
PHII, HeOBS3aTEIBHO 3aMeIeH b 1, 2, 3 win 4 He3aBHCHMO BHIOpaHHBIME R'® Tpymmamu. B HEKOTOpBIX BapH-
aHTax OCYIIECTBIICHUS R! mpencTaBisieT co00i He3aMeIIeHHBIH S-6-UJIeHHBIN reTepoapuil WM He3aMeIeHHbII
5-6-4IeHHBIH TeTEPOLMKIOATKIT. B HEKOTOPEIX BapHaHTaX ocymlecTBIeHHs R' mpeacrapister coboil HezaMe-
IIEHHBIN 5-0-4JIeHHBINA TeTepoapuil.

B HekoTOphIX BapuaHTaX OCYILECTBICHHUS RZ, R® u R* kax et HezaBucHMo BbIOpanel U3 H u C;_¢ankuia.
B HekoTOphIX BapuaHTax ocymecTsienns R*, R® u R* kasxpii npencrapmsior co6oii H.

B HEKOTOPHIX BAPHAHTAX OCYIIeCTBICHHs R® BRIOpaH u3 rpymmbl, coctosmei n3 H i ramorena. B HexoTo-
PBIX BAPHAHTAX OCYIIECTBICHHS R’ pecTaBiseT coGoii rajoren. B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHS R’
TIpeICTaBIseT Co00i XJIop Wik GTop. B HEKOTOPHIX BapHAHTAX OCYIIECTBICHHS R’ mpeacTaBisier coboit Xiiop.

B HexoTOphIX BapuaHTax OCYILIECTBICHUS R® npencrasiseT codboit H nnm C_gankmin. B HEKOTOPHIX Bapu-
aHTax OCYIIECTBICHUS R® npencrasiseT codooit H.

B HEKOTOpBIX BapHaHTax OCyIIecTBIeHUS coeauaenne Gopmysl (Ia) BEIOpaHO M3 TPYIIIEI, COCTOSIIEH U3

- Sy
Nj/s | P
HN HN
/1 N /SN
N | N/J\(‘I N | A
H , NTONT T
s —— n
(107) (100)

Win uxX (hapManeBTHYECKN IPUEMIIEMOI COIH.
B HekoTOpHIX BapHWaHTaX OCYyIIECTBICHHs coeauHeHne Gopmyisl (I) mpencrariser coOoW coemuHEHUE

dhopmyet (Ib)
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R1
|
RE .L
RZ N
2 SN
Nl
N ~
Ihl N)\R5
R4
(Ib)

WM ero (papManeBTHIECKU MPUEMIIEMYIO COJIb, TIE
nepemennsie L, R', R%, RY, R’ u R® B popmyite (Ib) nMeroT 3HAUCHHS, YKa3aHHBIC B HACTOSIIEM TEKCTE ISt
coeuuennit dopmyist (I). B HekoTOpBIX BapranTax ocyuiectsienns R® mpexcrasiser coboit H.
B HekoTOpHIX BapHWaHTaxX OCYyIIECTBICHHs coeauHeHne Gopmyinsl (I) mpencrarmser coOol coemuHEHUE
¢dopmyst (Ic)
R1

6
R\N,L
R
,\l N//I\R5
R4

(Ic)
WK ero GpapMaeBTUUECKH IPUEMIIEMYIO COJIb, I/Ie
nepemennsie L, R', R?, RY, R’ u R® B popmye (Ic) HMEIOT 3HAYCHHS, YKA3aHHbIC B HACTOSIIEM TEKCTE ISt
coeuuennit popmyier (I). B HekoTopbix BapuanTax ocymectsieHms R® mpencrasisier co6oii H. B HekoTopbix
BapHAHTaX OCYIIECTBICHNs R’ mpencraser co6oii -OR™. B HEKOTOPBIX BAPHAHTAX OCYIIECTBIICHHS COCIUHE-
uue hopmynsl (1) mpencrasnser coboit coequuenue Gopmyisr (I1d)

(1d)
WK ero (papMareBTUIECKU MPUEMIIEMYIO COJIb, TIE
nepemMeHHsle L, Rl, R3, R4, RS, R®B tdopmyne (Id) umeroT 3HaUeHUS, YKa3aHHBIC B HACTOSIICM TEKCTE IS
coenuuennii opmyinsi (I). B HekoTOphIX BapuaHTax ocymectsieHus R® nmpencrasmnser co6oii H.
B HekoTOphIX BapmaHTaX ocyllecTBicHHs coenuHeHue ¢opmynsl (I) mpeacraBiseT coOOW COeTUHEHUE
¢dopmysl (Ie)
$1
6
R\N,L
N\N)§N
R3— L
NZSN RS
(Ie)
WM ero (papManeBTUIECKU IPUEMIIEMYIO COJIb, TIE
nepemennsie L, R', R?, R’ u R® B popmye (Ie) HMErOT 3HAYCHNSI, YKA3aHHEIC B HACTOSIIEM TEKCTE IS CO-
emmaennii gopmyisi (I). B HekoTopbix BapuanTax ocymectenenns R mpexcrasiser co6oit H.
B HekoTOphIX BapmaHTaX ocyllecTBIcHHs coenuHeHue Gopmynsl (I) mpeacraBiseT coOoW COeqUHEHUE

dhopmynst (If)

R1
|
R L
RZ N
N
N
RS |
[\l N//J\ RS
R4
(IH)

niu €ro (I)apMaIIeBTI/I‘ICCKI/I MMpueMJIEMYIo COJib, I'IC
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nepemennsie L, R', R?, R’, R*, R’ u R® B popmyse (If) uMeroT 3HAUCHNS, yKa3aHHEIEC B HACTOSIIEM TEKCTE
utst coenunennit popmyisi (I). B HeKoTOpEIX BapuaHTax ocyiiectsiaenus R® npencrapmser co6oii H.
B HekoTOpBIX BapHWaHTaxX OCYyIIECTBICHHs coeauHeHne Gopmyisl (I) mpencrarmser coOol coemuHEHUE
dopmyaer (Ig)
$1

6
R2 R\N/L

N
R L
NN RS
dg)
WM ero GpapMareBTHUECKH IPUEMIIEMYIO COJIb, IIe
nepemennsie L, R', R%, R*, R, R® u R’ B popmyne (Ig) uMeroT 3HAUEHNS, yKa3aHHbIC B HACTOSIIEM TEKCTE
utst coenunennit popmyisi (I). B HeKoTOpEIX BapuaHTax ocymiectsienus R® npencrapmser co6oii H.
B HekoTOpBIX BapHWaHTaX OCYyIIECTBICHHs coeauHeHwne Gopmynsl (I) mpencrarmser coOol coemuHEHUE
dbopmyet (Th)
R1
g

N
R
S N/)\ RS

(Ih)
W1 ero GpapMareBTHIECKH IPUEMIIEMYIO COJIb, IIe
nepemennsie L, R', R?, R’, R® B hopmyre (Ih) nMeroT 3HaueHns, yKka3aHHbIC B HACTOSIIEM TEKCTE JUIS CO-
emurennii gopmyisi (I). B HekoTopbix BapuanTax ocymectenenns R® mpexcrasiser co6oit H.
B HekoTOphIX BapHWaHTaxX OCYyIIECTBICHHs coeauHeHne Gopmyisl (I) mpencrariser coOoW coemuHEHUE

dopmymei (Ij)

R1
|
6
R\N,L
N_~>N
N
N N//kRs

@)

WM ero (papManeBTHIECKH PUEMIIEMYIO COJIb, TIe

nepemennsie L, R', R*, R® u R® B opmyire (Ij) HMeroT 3HAUCHHS, YKA3aHHBIC B HACTOSIIIEM TEKCTE JUIS CO-
equHenuid Gopmysl (1).

B HEKOTOPHIX BapuaHTax OCYIIECTBICHUS L OTCYTCTBYET WIIM BEIOpPAaH M3 TPYIIIBI, COCTOSIICH U3 He3aMe-
mieHHoro Ci_gamkmieHa, HezaMeneHHoro C, qanmkeHmieHa u C) aTKHHUIICHa. B HEKOTOPBIX BapuHaHTax OCYIIe-
cTBiieHuss L BeIOpaH W3 Tpynmel, cocTosimedl U3 He3aMmemeHHOTO Cj¢alKuiieHa, He3aMEIIeHHOTO
C,¢anmkenmieHa u C, ¢aKHHWICHA. B HEKOTOPBIX BapuaHTax OCyHIeCcTBICHUs L mpeacraBiseT coOoil Heame-
mieHHbIN C| gankuiicH. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS L mpencrapiser co0oil He3aMeIeHHBIH METH-
JIeH WIM HE3aMEIIeHHOTO 3TWIEeH. B HEeKOTOpHIX BapHaHTaxX ocymiecTBiIeHHs L mperncraBiser coboii Hezame-
LICHHBIN METHJICH.

B HekoToOphIX BapHaHTaX OCYIIECTBICHUS R MIPENCTaBISIET COOON S5-6-WJICHHBIH TeTepoapwi Wil 5-6-
YJICHHBIH TeTEPOITUKIIOATKHI, KQXKIbIH 13 KOTOPBIX Heo0sA3aTeabHO 3amernieH 1, 2, 3 nim 4 He3aBHCUMO BhIOpaH-
HpivMe R rpynnamu. B HEKOTOpBIX BapUaHTaX OCYIIECTBICHUS R! MIPENICTaBISAET COOOM 5-6-UIICHHBIN reTepoa-
PHII, HeOOS3aTEIBHO 3aMeIeH b 1, 2, 3 win 4 He3aBHCHMO BHIOpaHHBIME R'® rpymmamu. B HEKOTOpBIX BapH-
aHTax OCYLIECTBJICHUS R! MpPEeJICTAaBISIET COO00M He3aMCIICHHBIN S5-6-YIeHHBIN reTepoapri WK He3aMEeIICHHBIH
5-6-4ICHHBIH TeTEPOLMKIOATKIT. B HEKOTOPEIX BapHaHTaxX ocyllecTBIeHHs R' mpeacrapister coboii HezaMe-
IEHHBIH 5-6-4JIeHHBIH reTepoapiil. B HEKOTOPHIX BapHaHTaxX ocymecTsieHus R' mpexcraBmser coboii Hesame-
IICHHBIN 5-UJIeHHBIH reTepoapuil.

B HEKOTOPHIX BapHAHTAX OCYIIECTBICHHS R’ mpeactasiser coGoit H wmm ranoren. B HEKOTOPBIX BapHaH-
Tax ocymecTieHus R> mpeacraiser co6oii ramoreH. B HEKOTOPHIX BapHaHTAX OCyIIECTBICHHS R® mpeacTas-
JsteT coboit X10p MM (GTop. B HEKOTOPBIX BAPHAHTAX OCYIIeCTBICHNs R mpecTasiser codoii XIop.

B HexoTophIX BapuaHTax OCYLIECTBICHUS R® npencrasiseT codboit H mnm C_gankmin. B HEKOTOPHIX Bapu-
aHTax OCYIIECTBICHUS R® npencrasiseT codboit H.

B HEKOTOpHIX BapraHTax OCyIIeCTBICHMs coearaenne popmysl (Ij) mpeacrapnseT coboi
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O
HN
N =N
N" | /j\
N e
H N Cl
(285)

WM ero GpapMareBTHUECKH IPUEMIIEMYIO COJIb.
B HexoTOphIX BapmaHTax ocymiecTBieHus coeauHenue Qopmynsl (I) mpexacraBisier coboil coennHeHME
¢dopmyst (Ik)
R1
|
R‘iN,L
7
N- R
R
NT SN RS
(Ik)
WM ero GpapMareBTHIECKH IPUEMIIEMYIO COJIb, IIe
nepemennsie L, R', R, R’, R u R” B popmyne (Ik) uMeroT 3HaueHus, yKa3aHHbIE B HACTOSILEM TEKCTE s
coenuuennii opmyisi (I). B HekoTOpHIX BapuaHTax ocymectsienus R® npencrasmnser co6oii H.
B HekoTOphIX BapuaHTax ocymiecTBieHHs coeauHenue Qopmynsl (I) mpexacraBisier coboit coennHeHUE
¢dopmyast (Im)
R1
|

RE L
3 N
R7
AP
NZ NSRS
(Im)
WM ero GapMareBTHUECKH IPUEMIIEMYIO COJIb, IIe
nepemennsie L, R', R>, RY, R°, R® u R” B dhopmyrne (Im) UMEIOT 3HAUCHNS, YKa3aHHBIC B HACTOSIIIEM TEKCTE
utst coenunennit popmyisi (I). B HeKOTOpEIX BapHaHTax ocyiiectsiaenus R® npencrapmser co6oii H.
B HexoTOphIX BapuaHTax ocymiecTBieHHs coeauHenue Qopmynsl (I) mpexacrtaBisier coboit coennHeHUE
¢dopmyst (In)

R1
|

RE L
RZ N
\
N N
P A
NTONTTRS
R4
(In)
WIN ero (papMarieBTHIECKH IPUEMIIEMYIO COJb, IIe
nepemennsie L, R', R% R?, R, R® u R® B popmyie (In) HMerOT 3HAYCHNS, YKA3aHHEIC B HACTOSIIECM TEKCTE
utst coenunennit popmyisi (I). B HeKoTOpEIX BapuaHTax ocyiiectsiaenus R® npencrapmser co6oii H.
B HexoTOphIX BapuaHTax ocymiecTBieHHs coeauHenue Qopmynsl (I) mpexacrtaBisier coboit coennHeHUE
¢dopmyust (Io)
R1
|
RE .L
N
7
NN

R3 4
— s 5
N R
R4
(Io)
WK ero (papMareBTUIECKU MPUEMIIEMYIO COJIb, TIE
nepemMenHsle L, Rl, R3, R4, RS, R°uR’B ¢dopmyne (lo) uMeroT 3HAUCHUS, YKa3aHHBIC B HACTOSIIEM TEKCTE
o 6 o
st coeauaeHuit hopmysl (I). B HekoTophIX BapuanTax ocyiecTBieHus R npeacrasmsier coboit H.
B HekoTOphIX BapmaHTaX ocyllecTBIcHHsS coenuHeHue Gopmynsl (I) mpeacraBiseT coOOW COeTUMHEHUE

bopmyaer (Ip)

-44 -



042349

R1
|
RE, L
R2 N
\
N S
N
R® |
N A (A s
R4

(p)
w1 ero GpapMareBTHUECKH IPUEMIIEMYIO COJIb, IIe
nepemennsie L, R', R?, R*, R*, R’ u R® B popmyne (Ip) MMeIOT 3HAUEHNS, yKA3aHHbIC B HACTOSIIEM TEKCTE
utst coenunennit popmyisi (I). B HeKoTOpEIX BapuaHTax ocymiectsiaenus R® npencrapmser co6oii H.
B HexkoTOphIX BapmaHTax ocymiecTBieHHs coeauHenue Qopmynsl (I) mpexacrtaBisier coboil coennHeHUE

dopmyaer (Iq)

A/

N

R/

N

1

R4

(q)
WK ero (papMareBTUICCKU MPUEMIIEMYIO COJIb, TJIE
nepemennsie L, R', R, R, R, R u R’ B popmye (Iq) MMEIOT 3HAYCHNSI, YKA3aHHEIC B HACTOSIICM TEKCTE
st coeuuennii gopmyist (I). B HekoTOphIX BapranTax ocymectsierns R® mpexcrasiser coboit H.

B HekoTOphIX BapHWaHTaxX OCYyIIECTBICHHs coeauHeHwne Gopmyisl (I) mpencrarmser coOol coemuHEHUE
dhopmyer (Ir)

(Ir)
WM ero GapMareBTHUECKH IPUEMIIEMYIO COJIb, IIe
nepemennsie L, R', R%, R?, R’ u R® B popmyse (Ir) HMEIOT 3HauCHHS, YKa3aHHbIC B HACTOSIIEM TEKCTE s
coenuuennii opmyisi (I). B HekoTOpHIX BapuaHTax ocymectsieHus R® nmpencrasmnser co6oii H.
B HekoTOpBIX BapHWaHTaxX OCYyIIECTBICHHs coeauHeHne Gopmyinsl (I) mpencrarmser coOol coemuHEHUE
dbopmyst (Is)

R1
|
RE L
N
NN
R |
NN RS
R4 R®

s)

WK ero (papMareBTUIECKU MPUEMIIEMYIO COJIb, TJIE

nepemMeHHsle L, Rl, RZ, R3, R4, RS, R°uR®B tdopmyne (Is) uMeroT 3HAUYCHUS, YKa3aHHBIC B HACTOSIIEM
Tekcte s coenunennii popmyist (I). B HekoTophIx BapuanTax ocymecTsienus R® mpencrasnser coGoii H. B
HEKOTOPBIX BApUAHTAX OCYIIECTBICHUS R® npeacraBiseT coboir H. B HEKOTOPBIX BapHaHTax OCYIIECTBICHHS R®
uR® KK TIPENICTaBISIOT coboit H.

B HekoTOpBIX BapHWaHTaxX OCYyIIECTBICHHs coeauHeHune Gopmyinsl (I) mpencrtarnser coOoW coemuHEHUE
dhopmyer (It)

R1
|
RE L
R2 N
~
N
R3 |
e
R

{1
WM ero GpapMareBTHUECKH IPUEMIIEMYIO COJIb, IIe
nepeMeHHsle L, Rl, Rz, R3, R4, RS, R® B dopmyne (It) mMeroT 3HAYCHHS, YKa3aHHBIC B HACTOSIIEM TEKCTE
s coenuuennii Gpopmyist (I). B HekoTopsIX BapuanTax ocymecTsienus R npeacrasiser coboit H. B exoto-
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8 . 6 8
PBIX BapHaHTax ocymiecTBieHus R™ npencrasmser coboit H. B HekoTopeix BapuaHTax ocymectsienus R° n R
Ka)XIpIil peacTaBisioT coboit H.

B HekoTophIX BapHaHTax OCYIIECTBICHUs coenuHeHue Gopmynsl (I) BRIOpaHO W3 TPYMIBI COSAMHEHUH,
MIPUBEICHHBIX B Ta0J. A, WK UX QapManeBTHICCKU TPUEMIIEMBIX COJICH.

Tabmuma A
e CHa —
‘ = Nj/S
1IN HN
N =
Al T
2
1)
— CF,
0
/ NN N <N
. ¢ A
a N NN
) )
CF,
HN_ N
W:NH
N
4 \-ij N'l NT
N - H
n N ©)
(%)
CH,
| SN N—
= Fe) P
NH
N NH
=N
4 N
<N | 4] e | =N
NN AL
(7) H
()
/CH3
o CF;
HN
=N
¢ ) N N¢J
N~N7 H
H (10)
()]
F F
NH NH
N =N N =
N
4
<N L ¢ J
n N NToN
an (12)

- 46 -



042349

CF,
[i:] CH;
v ~N
<N’ | N/J </ | /)
13) H
(14)
¥ —
X A
NH NH
N—_">N N
AL <1 J
ﬁ N E N7
(15) (16)
(8]
CF
)I\OH @[ 3
NH
HN N TN
N = ¢ f/)
<A RN
H 18
K\ j() Z\ (0]
HN 1IN
N NN
& oy <
N~ e \N,CH3 N N
H I IL,C
(19) (20)
CH, —
}\I_ Z\ O
O]?N
HN E HN
N TN ~N
4 I
<§’ | L _
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| N
ZNCF, ¢
. OH
HN HN
N X N- NN
¢<T ) AL
(23) (24)
CHJ /(@/CFg
IINJ IIN
N B
N N ¢ j“
/4 -
<ﬁ IN ) N
F
=
|
N
HN
</N-, | XN N HN
J ¢TIy
N N /)
H N
7 m N
(28)
CH, NN
-~ I
IIN HN
N <N N ~N
& ¢ 1
<51N’ A
(29) (30)
H,C.
el
) e
HN
HN
A N
g N7 Q& | _;
31) n N
(32)
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e} )
Nj/s Nj/s
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(510), u (511).

B HekoTophIX BapHaHTax OCYIIECTBICHUs coenuHeHue Gopmynsl (I) BRIOpaHO W3 TPYMIBI COSAMHEHUM,
MIPUBEICHHBIX B Ta0J. A-2, WU BX (apMaeBTHUECKU IPHEMIIEMBIX COJICH.

Tab6muma A-2
™/ =
Nj/s N’j}
¥ HN HN
F%—\ N N H3C\ N N
¥ oo :ll/L o—¢ ]|
N N//]\CI N NJ\CI
(302) (230)
Nj_/s £’\ iO
H,C HN y HN
o T o~ T A
N N//]\Cl NN Ta
O
(271) (269)
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(468).

B HekoTophIX BapHaHTax OCYIIECTBICHUs coenuHeHue Gopmynsl (I) BRIOpaHO W3 TPYMIBI COSAMHEHUH,
MIPUBEICHHBIX B Ta0J. A-3, WU BX (apMaeBTHUECKH IPHEMIIEMBIX COJICH.

Tabmuma A-3
‘i_\ —
Nj/S & O
¥ HN ¥ HN
F N F N >
=N § N
F o< | Fooo< IL/
N N//LCI N N/J\Cl
(302) (270)
— —
N j/\s N’j/‘s
HN HLC HN
HJC\ N <N N XN
o T o ]
N N/A(-‘l N N//ka
(230), n (271).

B Hacrosimem n3o0peTeHun onucansl Takxke coexnHenus Gopmysr (I1)

IT1
6 L
R\N/
2 )\
A ANIESN
o< |
N _d _
X4 X8 R5
(1D

WK uX (hapMareBTHICCKH TPUEMIIEMAst COJTb, TIC
X! npenacrasiseT coooit N wiu C;
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xX? BBIOpaH U3 TPYIIbL, cocTosmeit u3 S, N, NRZ, CR*u CHRZ;

x* BBIOpaH U3 TPYIIbL, cocTosmei u3 S, N, NR4, CR'u CHR4;

X’ npeacrasiseT cooor N i CR7;

x® npeacraBiseT cooor N i CRg;

L orcyrcTByeT My BIOpaH U3 TpymIbl, coctoseit n3 Cgankunena, C, sakenmieHa u C, saIKHHUICHA,
rae xaxapii C, gankuneH, C, qankeHmined u C, ¢aIKHHWIEH HE00s3aTeNbHO 3aMellieH 1, 2, 3 win 4 He3aBUCHUMO
BeIOpanHbIME R*” rpymmamu;

R! BBIOpaH U3 rpymibl, coctosimei u3 Cq.jpapuina, Cs.oluKinoankmia, 5-10-awiennoro rerepoapuia u 4-10-
YJIEHHOTO TE€TEPOIMKIIOANKIIIA, KaXKIBIH U3 KOTOPBIX Heo0sA3aTeNbHO 3aMenieH 1, 2, 3 win 4 He3aBUCUMO BEI-
6panasiME R' rpymmamu;

kaxapiii R'® HesaBrcumo BeIOpaH w3 ramoreHa, CN, NO,, Cigankuna, C,sankenmna, C,caTKuHIIA,
Cigranorenankuna, Cj¢ankokcu-rpymmsl, -C(=0)OH, -C(=0)C;gankuma, -C(=0)Ci¢rajoreHankmia u
-C(=0)C|_¢aIIKOKCH-TPYTIIIHI;

R? BBIOpaH U3 Tpymnnbl, cocrosimeii u3 H, okco-rpymmel, azumo-rpynmsl, ranorena, CN, NO,, C;_¢ankuia,
C,.gankenmna, C, qankuanmna, Cs.jomuknoankumia, Cg.jpapmia, 5-10-uwienHoro retrepoapuia, 4-10-1ieHHOTO TeTe-
pormkioankmna, OR™, C(=0)R™, C(=0)OR", NR“R¥, C(=0)NR“R¥, -OC(=0)NR“R*, NR“C(=0)R",
NR“C(=0)OR", NR“’C(=0)NR*R®¥, NR*S(=0),R", NR“S(=0),NR“R%, S(O)NR“’R* u S(0),NR“R®, rze
kaxkapid C_gamkui, Cs.joumkmoankui, Ce jgapui, 5-10-uneHnsiit rerepoapm u 4-10-4aeHHBIH TeTepOIMKIOAT-
KIJT HeOBsI3aTeNIbHO 3aMelteH 1, 2, 3 win 4 HezaBrucnMo BeIGpanHbME R™ rpyrmam;

R* BBIOpaH M3 TPYMIbI, cocTosmedt u3 H, okco-rpymisl, asumo-rpymnmsl, ramoreHa, CN, NO,, C,_sankmia,
C,gankenuna, C, qankunuia, Cs_ouuknoankuna, Cg jgapuia, 5-10-unennoro rerepoapuia, 4-10-uneHHoro rere-
pormknoankuia, OR™, C(=0)R™, C(=0)OR™, NR“R¥, C(=0)NR*R¥, -OC(=0)NR*R*, NR*C(=0)R"™,
NR*C(=0)OR™, NR*C(=0)NR“R* NR%S(=0),R™, NR**S(=0),NR*R*, S(O)NR*R* u S(0),NR*R*, rze
kaxabid Cy_gankui, Cs_jounkioankui, Ce papui, 5-10-uneHHsiit rerepoapun u 4-10-ujgeHHBINA TeTepOLMKIOA-
KHJ HeoOs3aTeNbHO 3aMeleH 1, 2, 3 uiu 4 HezaBucuMO BeIOpanHbIME R™ rpymmamu;

R’ BBIOpaH M3 TPYMIbI, cocTosme u3 H, okco-rpymisl, asumo-rpymnmsl, ramoreHa, CN, NO,, C,_sankmia,
C,.gankenmna, C, qankuanna, Cs.jomuknoankumia, Ce jgapmia, 5-10-uwiennoro retepoapuia, 4-10-4wieHHOTO TeTe-
pormkoankina, OR®, SR, C(=0)R™, C(=0)OR", NR“R®, C(=0)NR“R%, -OC(=0)NR*R®, NR®C(=0)R",
NR®C(=0)OR", NR“C(=0)NR*R®, NR**S(=0),R", NR“S(=0),NR“R%, S(O)NR“R® u S(0O),NR“R®, rze
kaxkapid Cgamkui, Cs.joumkmoankui, Ce jpapui, 5-10-uneHnsiit rerepoapmn u 4-10-uaeHHBIR TeTepOIMKIOAT-
KIJT HeOBs3aTeNIbHO 3aMelteH 1, 2, 3 win 4 HezaBrucnuMo BeIGpanHbME R™ rpymmam;

R® BEIOpaH w3 Tpymmbl, cocrosmieir w3 H, Cj¢ankwmna, CjgramoreHankuia, Ci¢THIPOKCHATKWIA H
C/_¢anmkokcu-rpymsl, rae Cigalkuia HeoOs3aTeapHO 3amelneH 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIMU R*
TpyIIIaMu;

R’ BbIOpaH w3 rpynmsl, coctosmeid u3 H, Ciqamkmia, CN, NO,, ORY, C(:O)Rb7, C(:O)OR'ﬂ, NRRY,
C(=0)NRRY, -OC(=0)NRRY, NRYC(=0)R”, NRC(=0)OR"’, NRC(=0)NRRY, NR’S(=0),R"" u
NR’S(=0),NR'RY;

R® BeiGpan u3 rpymmsl, cocrosmeit w3 H, Cpgankmra, CN, NO,, OR*, C(=0)R”, C(=0)OR*, NR®R®*,
C(=0)NR®R®, -OC(=O)NR®*R®*, NR®*C(=0)R"™, NR¥C(=0)OR"™, NR®C(=0)NR®R*, NR®¥S(=0),R* u
NR®S(=0),NR*R%;

R® BBIOpaH W3 Tpymmbl, cocrosmeid w3 H, Cgankuma, CjgramoreHankmiua, Ci ¢THIPOKCHAIKHIIA,
-(C,.¢amxunen)-C_gankokcu-rpymisl, -(C_gankmieH)-Ce_jpapmiokcu-rpymmsbl, Cgjpapuna, -(Ci_gankwmmen)-Cg.
10apuna, Cs_jouukioankmia, -(Ci_sankuieH)-Cs.pluknoankuna, 5-10-aierHoro rerepoapuia, -(Cy_gankmieH)-(5-
10-unenHblii  rerepoapui), 4-10-wieHHOTO TeTEPOLMKIOANKWIA, -(4-10-4IeHHBIH TeTepOLMKIOAIKHII)-
C(:O)OR3f, -(C¢ankuieH)-(4-10-4JCHHBIA ~ TETEPOIUKIIOANTKIIN), NR*R*, —(C1_6anKI/m)—NR3eR3f,
—(C1_6aJ'IKI/IJ'IeH)—NR3eC(:O)R4e, rae Kaxnaeid ykazaHHed Cpgankwmn, Cggapun, -(Cigamkmien)-Cg.qoapii,
Cs_jouminoankmi, -(Cy_gankueH)-Cs_jomukinoankui, 5-10-unennsiii rerepoapui, -(Ci_sankuieH)-(5-10-u1eHHbIN
rerepoapui), 4-10-uneHHbIH reTeponukioankui u -(C_gankuieH)-(4-10-41eHHbIH reTepOnMKIOaIKII) Heobs3a-
TeNbHO 3ameleH 1, 2, 3 win 4 R¥ TpyIIamu;

Ka)K,Z(BIﬁ RaZ’ sz, RcZ’ Rd2’ Ra4’ Rb4, RC4, Rd4, RaS’ RbS’ RCS, RdS’ Ra7’ Rb7, RC7, Rd7, RaS’ RbS’ Rc8 i Rd8 Hesza-
BHCHUMO BBIOpaH u3 Tpymmbl, coctosimei u3 H, C¢ankuna, C, ¢ankenuna, C, ¢ankununa, C, (THAPOKCHANKIIIA,
C|_¢rajoreHanKuiIa, C|.¢aITKOKCH-TPYTIITHI, -(C.¢amxunen)-C,_saTKOKCU-TPYIIIIHI, C5.1LIUKJIOAJIKIIIA,
-(C.¢amxunen)-Cs._griukmnoankuia, Cq papuna, 5-10-uneHHoro rerepoapuia, 4-10-1IeHHOTO TeTEPOIUKIOATKH-
nma, tae kaxabid Cgamkun, C,gankenmn, C,cankuami, Cs.jorukiaoankui, -(Ci.gamkuieH)-Cs.iolHKI0aTKII,
Cs.10apmn, 5-10-uneHHBIH reTepoapui U 4-10-4wieHHBIH TeTePOIMKIOATIKIIT Heo0sI3aTeIbHO 3aMeltieH 1, 2, 3 wiun
4 nezaBucuMo BEIOpaHHBIME R™ rpymmamu;

wi R? u R” Bmecre ¢ atomom N, k KOTOPOMY OHU NPUCOCAUHECHBI, 00BEIUHECHEI ¢ (POPMUPOBAHUEM 5-
10-4IeHHOTO TeTepOoapMIILHOTO WK 4-10-4ICHHOTO TEeTePONUKIOATKIIFHOTO KOJbIIA, KaXI0€¢ U3 KOTOPHIX He-
06s13aTeNbHO 3aMeleHo 1, 2, 3 wim 4 He3aBHCHMO BhIOpaHHBIME R*’ rpymmamu;

wi R* u R* Bmecre ¢ atomom N, k KOTOPOMY OHU TPUCOCAUHECHBI, 00BEIUHCHEI ¢ (POPMUPOBAHUEM 5-
10-4sIeHHOTO TeTePOAPUIHHOTO WK 4-10-4JI€HHOTO TeTePONUKIOIKIIIEHOTO KOJbIIA, KaXI0e 3 KOTOPHIX He-
obs3aTenbHO 3aMeieHo 1, 2, 3 win 4 HesaBucuMo BbiGpanHbMu R* rpymmamu;
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xaxpiii R* u R esasucumo BEIOpaH U3 rpymmel, cocrosimeit u3 H u Cy_sankuna;

kaxapiii R HezaBucHMo BbIOpaH u3 rpymisl, cocrosmeit u3 OH, SH, CN, NO,, ranoresa, OKCO-TpYIIIIHI,
Ciqankuma, C,jankennna, C,jankubanna, Cjranorenankuna, Cjsnuanoankmwia, Ci4THAPOKCHAKHIA,
C4ankokcu-rpymisl, -(C_4amkmn)-(C_sankokcn), -(Ci4ankoxcu)-(Ci_4ankokcu), C;4TaJoreHaIKOKCH-TPYIIIHI,
Csgltukioankuna, QpeHwa, 5-6-4JeHHOTo TreTepoapuia, S5-6-4JIEHHOTO TeTEePOIMKIOANKIIIA, aMHUHO-TPYIIIIHI,
C|.4NKUITAMHHO-TPYTIITHI, Jn(C |_4aITKHIT ) aMIHO-T P TIITHI, KapOammia, C4ankunkapbamuia,
1 (C_jankmn)kapbamuia, KapOamoua, C|4anxuikapOamMona, 1 (C_janmkmn)kapbaMonia,
C4ankunkapbonmna, C_jankokcukapoonuina, C; 4alKuiIkapOOHMIaMUHO-TPYIIIEI, C 4 KWICYTb(OHUIAMIHO-
rpymmel, aMmuHocynbhonmna, CyjankunamMuHoCynbdormna, 1u(C . 4aNKim)aMuHOCYTE()OHUIA, aMIUHOCYIB(MOHH-
JaMUHO-TPyIEI, Ci4aKUIaMUHOCYTb(QOHUITAMUHO-TPYIIEL, TH(C| _4aTKIT)aMHHOCYTb()OHIIAMHHO-TPYIIIEL, aMH-
HOKapOOHUIAMUHO-TPYIBEI,  C4alKUIAMUHOKApOOHWIAMUHO-TpyIel - U Ju(Cy_4alTKUIT)aMIHOKapOOHIITAMHHO-
TPYIIIEI,

e KoibIo, comeprxkaiee X', X° u X, popMupyeT MUKI0ATKIIBHOE, TeTEPOAPHITEHOE HITH TeTEPOLHKIO-
ANKWIHLHOE KOJBIIO.

B HekoTopsIX BapuaHTax OCYIIECTBICHHS X' npeacraBisaeT coboit N. B HEKOTOPBIX BapHaHTaX OCYIIECTB-
nenus X! npexacrasiseT codoi C.

B HekoTopsIX BapuaHTax OCYIIECTBIICHHS X2 npeacrasiseT coboit N. B HEKOTOPBIX BapHaHTaX OCYIIIECTB-
nennst X* mpezcTasisier co6oit NR?. B HEKOTOpBIX BapHaHTAX OCYIIECTBICHHS X_ mpeacTasisier coGoii CR%. B
HEKOTOPBIX BapUaHTaX OCYIIECTBICHUS X2 MIPENICTaBIsIeT COO0M CHR’. B HEKOTOPBIX BapHUaHTax OCYIIECTBIIE-
Hust X IpecTasisier coGoii S.

B HEKOTOPHIX BAPHAHTAX OCYIIECTBICHHS X' mpeacTaBiseT co6oii N. B HeKOTOPBIX BApHAHTAX OCYIIECTB-
nenns X' mpencrasnser coboit NR*., B HekoTophIx BapmaHTax ocymecTsienus X' mpeznctasiser codoit CRY. B
HEKOTOPBIX BapHaHTAX OCymiecTBIeHHs X' npeactapister coboit CHRY. B HeKoTOpBIX BapHaHTaX OCYIIECTBIIC-
mns X* npencrasnser co6oii S.

B HEKOTOPHIX BAPHAHTAX OCYIIECTBICHHS X TpeacTaBiseT co6oii N. B HeKOTOPBIX BapHAHTAX OCYIIECTB-
nenns X' MIpeACTaBIsAET COO0M CR’.

B HekoTopsIX BapuaHTax OCYIIECTBICHUS x?* npeacraBisaeT coboit N. B HEKOTOPBIX BapHaHTaX OCYIIECTB-
nenns X° TIpeACTaBIseT cOO0M CR®,

B HexoTophIX BapmaHTax ocymiecTBIeHHs L mpexncraBisier co6oii Ci qankuieH, HeoOs3aTenbHO 3aMeIleH-
b1t 1, 2, 3 win 4 HesaBrucnmo BeOpanHbiME R? rpymmamun. B HeKOTOPBIX BapHAHTAX OCYIIECTBICHHS L mpes-
cTaBisieT coOoi HeamemmeHHbI C_salkiieH. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHU L mpencTasisier cooo
HE3aMCIICHHBI METHIICH WJIH HE3aMCIICHHBIH ATHIICH.

B HEKOTOPHIX BapHAHTAaX OCYIIECTBICHHsS R' BRIOpan U3 rpymmel, cocTosmeii u3 Cq.joapuia, 5-6-aIeHHoro
rerepoapmia u 5-6-WICHHOTO TeTePONUKIOANKIIIA, KAXKIBIH U3 KOTOPBIX HEOOs3aTeIbHO 3aMeltieH 1, 2, 3 wiu 4
HE3aBHCHMO BBIOPaHHBIMH R'* rpymmamu. B HEKOTOPHIX BapHaHTax ocymiecTieHus R' BBIOpaH W3 Ipymsl,
COCTOSIICH U3 5-6-4IIEHHOTO TeTepoapuia  5-6-4JICHHOTO TeTePOIMKIOANKUIIA, KaX bl U3 KOTOPBIX He00s3a-
TenbHO 3amemmeH 1, 2, 3 i 4 HezaBucHMO BbIGpaHHbIME R'* rpymmamu.

B HexoTopbIX BapraHTax OCYIIECTBICHUS R! BBIOpaH M3 TPYIIEI, COCTOSMICH 13

_ R1A R1A
NYS N S Ne S
P X hd
| |
R1A R1A __ _
- X0 RIAN 0
=8 L
h e P
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B HexoTophIX BapuaHTax OCYILIECTBICHUS R’ npencrasiseT codboit H mnm C_gankmin. B HEKOTOPHIX Bapu-
aHTax OCYIIECTBICHUS R? npencrapiser coboi H mmm metwt.

B HexoTOpbIX BapuaHTaxX OCYIECTBICHUS R* npencrasiset codoit H i Cy_ganmkun, e C_qalikuit HeoOs-
3aTenbHO 3amemeH 1, 2, 3 unn 4 HesaBucuMo BEIOpaHHEIME R*’ rpynmnamu. B HEKOTOPBIX BApHAHTAX OCYIIECTB-
nerns R? npeacrasisger coooit H wmun -CH,CH,OH.

B HEKOTOPHIX BapHAHTAaX OCyIiecTBieHNs R’ BhIOpaH U3 rpymmbl, cocrosmeit n3 H, ranorena, CN u OR™.
B HEKOTOPHIX BapHaHTaX oCylecTBIeH)s R’ BEIGpan u3 rpymmsy, coctosmieit u3 H, Cl, CN i -OCHa,

B HEexoTOpPHIX BapuaHTaX OCYIIECTBICHUS R® npenacrasiseT coboit H mmu C_gankwm, e C,_amkuia HeoOs-
3aTenbHO 3amerneH 1, 2, 3 win 4 HezaBrcuMo BbiGpaHHbMH R*” rpymmamu. B HEKOTOPBIX BapHaHTAX OCYIIECTB-
nerns R® BBIOpaH U3 Tpymikl, cocTosmeit u3 H, mernna u -CH,CH,OH.

B HEKOTOPHIX BApHAHTAX OCYIIECTBICHHs R™ BpIbpaH m3 rpymmbl, cocrosmeil u3 CjcanKmna,
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Ci¢ranorenankuna, Cgruapokcuankmia, -(CsankuneH)-C, gankokcu-rpynnsl, -(Ci_gankuieH)-Cg.gapHIOKCH-
rpymmsl, C;_joruknoankuia, -(C_qankmien)-Cs.jgiukinoankuna, -(C_gankmieH)-(5-10-awieHHoro rerepoapmn), 4-
10-4JICHHOTO  TeTePOLHKIOANKHNa, -(4-10-unennbri rerepormkioankmn)-C(=0)ORY, -(C, sankunen)-(4-10-
aieHHBIH retepormknoankm), NR* R, -(C, gankmn)-NR*R*" u -(C\_sankmnen)-NR*C(=0)R*, rue kasmprit
ykazaHHbIit C_gankmi, Cs.jorukioankui, -(Cisankwmien)-Cs_jouukmoankui, -(C samkuieH)-(5-10-uneHHpid re-
Tepoapmi), 4-10-uneHHbIH reTeporMKIoATKUT U -(C_sankuieH)-(4-10-4JIeHHbI TeTepOIMKIOaIKII) Heo0s3a-
TenbHO 3ameinet 1, 2, 3 win 4 R% rpymmamu. B HeKOTOpBIX BapHaHTax ocyiiecTBieHust R* BBIOpaH U3 IPYIIIIHL,
cocrosimeir m3 Cpgankuma, Cj¢ramorenankuna, Csruapokcuankuna, -(CisankmieH)-C i ¢allKOKCH-TPYIIIIHI,
-(Cy.gankminen)-Cs_gapunokcu-rpymmbl, Cygiiuknoankuia, -(CigankuieH)-Cy giuknoankuia, -(CqamkuieH)-(5-
6-uneHHBIN reTepoapui), 4-0-4JIEHHOTO IeTEPOLUKIOANKUNA, -(4-6-4IeHHbII FeTepOIII/IKJIoaJIKI/IH)—C(:O)OR3f,
-(Cy.¢ankuicH)-(4-6-4ICHHBIH  TeTePOIUKIOATKII), NR*R*, -(C1_6aJIKI/IJ'IeH)-NR3eR3f n -(C,.¢anxuneH)-
NR*C(=0)R*, rze -(C_sankmien)-C,_¢aIKoKCH-TPyIIIa 3aMelieHa GeHnIoM. B HeKOTOpBIX BapHaHTaX OCyIe-
cTeieHnss R® BeIOpaH W3 TPYNIBL, COCTOSAMEGH M3 METHIA, STHIA, H-TPOINMJIA, W3OMPOIMIA, H-OyTHIA,
-CH,CH,0H, -CH,CH,CH,0OH, -CH,CHF,, -CH,CF;, -CH,CH,CF;, -CH,CHF,CH;, -CH,CH,OCHs;,
-CH,CH,CH,0OCH3, -NHCHj;, -CH,CH,NHC(=0O)CH;, muknooytuia, -CH,-nmkinobytmna, -CH,-nmKiIoneHTria,
-CH,CH,-O-¢denuna, azeruaununa, -CH,-a3zernnunnna, okceranmna, -CH,-okcetanmna, -CH,-Trazonuna,

L f -
OJ(T:L ’ F><>ﬁ£ oﬁ\_\

s ’ Y
2

(o)
);O 0]
QNH R A
< )V‘w:, ’
0%

)
3 )
o ot 07
, u

B HEKOTOpBIX BapHaHTax OCYIIECTBICHH

X! npeacrasisieT codoii C;

X2 npeacraBisaeT cooor N wim NR2;

x* npeacrapusget coboi N uimu NRY;

X’ npeacTaBuset coboit N; u

X* npencrasnser coboii N.

B HekOTOpBIX BapHaHTaX OCYIICCTBICHUS

X' npencrasnser coboii C;

X2 npeacrapusget coboi N wimu NR?;

x* npeacraBiseT cooor N i NR4;

X’ npeacTaBiseT coooit N;

x® npeacTaBiseT coooit N;

L npencrasnser coboit C,_salkuiieH, HeoOs13aTeNbHO 3aMeeHHbIH 1, 2, 3 uiu 4 He3aBUCHMO BHIOpaHHBIMHU
R% Tpynmnamu;

R' Bei6pan u3 rpymmsl, cocrosiueii u3 Cq.0apHia, 5-6-WICHHOTO FeTePOapIIa U 5-6-WICHHOTO TeTepPOLHKIO-
alKHIIa, KaXIbIi 13 KOTOPBIX HEOOA3aTENBHO 3aMeleH 1, 2, 3w 4 He3aBucHMO BhIGpaHHbME R rpymmamu;

kaxapiii R'Y HesaBrcumo BeIOpaH w3 ramoreHa, CN, NO,, Cigankuna, C,sankenmna, C,caTKuHIIA,
Ci¢ranorenankmna, Cj¢ankokcu-rpymmsl, -C(=0)OH, -C(=0)C,gankuma, -C(=0)C¢rajoreHankmia u
-C(=0)C,_¢aIKOKCH-TPYTIIIHI;

R? npezactaBisiet coboit H mmm Cy_gamku;

R® BBIOpaH w3 rpymmbl, coctosmiert u3 Cpgankuna, CjgramoreHankmwia, Cj ¢THIPOKCHATKHIIA,
-(C.¢amxumnen)-C,_saTKOKCU-TPYIIIIBI, -(C.¢amxuneH)-Cg. gapUIOKCH-TPYIITIHI, C5.1LIUKJIOAJIKHTIA,
-(C.¢amxunen)-Cs._griuknoankuia, -(Cigankunen)-(5-10-uneHnpit retepoapui), 4-10-4IeHHOTO TeTEPOIUKIO-
ankmna, -(4-10-wrennsiii rerepormkioankin)-C(=0)OR?, -(C, sankuiaer)-(4-10-41eHHbIT TeTepOLHKIOAIKHI),
NR*RY,  -(Ceamxmn)-NR*R* u  -(C,gankmnen)-NR*C(=0)R*, rme kammplii ykasaHHbi C galKHIL,
Cs.omukmnoanku, -(C_sankmineH)-Cs_joruknoankud, -(C_sankmieH)-(5-10-anennslit rerepoapuin), 4-10-uneHHBIH
rereporukioankmi u -(Cy_gankuieH)-(4-10-uJIeHHBINA TeTePOIMKIOATKIII) He00s3aTeNbHO 3aMenieH 1, 2, 3 wm 4
R* rpynmamu;

R* npezacrasisiet coboit H mm Cy_gankm, rae Ci ¢aldkmn HeoOs3aTenbHO 3aMenieH 1, 2, 3 wiu 4 He3aBuCH-
Mo BeIGpanneMu R*® rpymmamu;

R’ BBIOpaH U3 Tpymbl, cocrosieii u3 H, ranorena, CN u OR‘”;

R® npeactaBisiet coboit H mmm Cy_gamku;

kaxapii R u R nezasucnumo BBIOpaH U3 Tpymikl, coctosmieit u3 H u C_gankuna; u
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kaxapiii R HezaBucuMo BbIOpaH u3 rpymisl, cocrosmeii u3 OH, SH, CN, NO,, ranoresa, OKCo-TpyYIIIHI,
Ciqankuna, C,jankenuna, C,jankununa, Cjranorerankuna, Cjynuanoankwia, Cy4THAPOKCHANKUIA,
C4ankokcu-rpymisl, -(C4amknn)-(C_sankokcn), -(Ci4anxoxcu)-(Ci_4ankokcu), C;4TaJoreHaIKOKCH-TPYIIIHI,
CsgltuKkIoankuna, QpeHwa, 5-6-4JIeHHOro reTepoapuia, S5-6-4JICHHOTO TeTEePOIMKIOANKIIIA, aMHUHO-TPYIIIIHI,
C|.4aNKUITAMHHO-TPYTIITHI, Jin(C | _4aITKHIT ) aMIHO-T P TIITHI, KapOammia, C4anxunkapbamuia,
1 (C_jankmn)kapbamuia, KapOamoua, C4anxuinkapbamMomnia, 1 (C_janmkmn)kapbaMonia,
C4ankunkapbonmna, C_jankokcukapoonuia, C; 4alKuiIKapOOHMIaMUHO-TPYIIEI, C 4 KWICYTb(OHUIAMIHO-
rpynisl, aMuHOCYIb(MoHWIa, C_jankmmamMmuHocynbPoruna, au(C . ,allKiiI)aMHHOCYTh()OHMIIA, aMHHOCYITB(H)OHH-
JaMuHO-TpymIel, C_4alKAUIaMHHOCYITBGOHWIAMUAHO-TPYIBL, Ju(C)_4aKWIT)aMHHOCYIb()OHIIIAMHHO-TP YIIITEI,
AMUHOKapOOHIIaAMUHO-TPYIEI, C_4alKiiaMAHOKapOOHMIaMUHO-TPYIBl U u(C_4a)TKUIT)aMIHOKapOOHITAMHHO-
TPYIIIBL.

B HeKOTOpBIX BapHaHTaX OCYIICCTBICHUS

X' npencrasnser coboii C;

X2 npeacrapusget coboi N uimu NR?;

x* npeacraBiseT cooor N i NR4;

X’ npeacTaBiseT coooi N;

x® npeacTaBiseT coooi N;

L npencrasisier cob6oit He3ameneHHbIH C_¢aIKUJICH;

R BBIOpaH M3 TPYIIIBI, COCTOSIICH U3 5-6-4JIEHHOTO TeTepoapmia U S5-6-4IEHHOTO TeTepPOIUKIOATKHNIA,
Ka)K[BIi M3 KOTOPBIX HeoOs3aTeNbHO 3amereH 1, 2, 3 win 4 He3aBHCHMO BbIOpaHHBIMA R'* rpymmamu;

kaxapiii R'* HesaBrcumo BeIOpaH w3 ramoreHa, CN, NO,, Cigankuna, C,sankenmna, C,caTKuHIIA,
Cigranorenankuna, Cj¢ankokcu-rpymmsl, -C(=0)OH, -C(=0)C;gankuma, -C(=0)C¢rajoreHankmia u
-C(=0)C|_¢aIIKOKCH-TPYTIIIHI;

R? npezactaBisiet coboit H mmm Cy_gamku;

R* npezacrasiset coboit H mm Cy_gankm, tie Ci ¢aldkun HeoOs3aTenbHO 3aMenieH 1, 2, 3 wiu 4 He3aBHUCH-
MO BBIOpaHHBIMH R% rpynmamu;

R’ BBIOpaH U3 TPyMIIbl, cocTosmei u3 H, ramorena, CN u ORa4;

R® npencraiseT coboit H umm C_gankui, rie C¢alKuiI HeoOs3aTeNbHO 3aMerieH 1, 2, 3 win 4 He3aBUCH-
MO BBIOpaHHBIMH R? rpynmnamu;

R*® BBIOpaH w3 rpymmbl, coctosmiert u3 Cpgankuna, CjgramoreHankmwia, Ci ¢THIPOKCHATKHIIA,
-(C.¢amxunen)-C,_gankokcu-rpymisl, -(C;_sankmieH)-Cs gapmiokcu-rpymsbl, C,¢iuknoankuia, -(C . salKuieH)-
C,4_6ITUKJIOQNIKHNIIA, -(Cy.¢ankmieH)-(5-6-4IeHHbIH reTepoapui), 4-6-4JICHHOTO TreTEepPOLMKIOATKIIIA,
~(4-6-unennsiit rerepomuktoankum)-C(=0)OR, -(C,_qankunen)-(4-6-unennsiii rereporukroankmn), -NR*R,
—(C1_6aJ'IKI/IJIeH)—NR3eR3f u -(C1_6aJ'IKI/IJ'I€H)-NR3eC(:O)R4e, rae -(C;.¢ankmineH)-C_¢aTKOKCH-TPYIIa 3aMellcHa
(ennom;

kaxpiii R* u R vesasucumo BEIOpaH U3 rpymmsl, cocrosieii u3 H u Cy_gankuna; u

kaxapiii R HezaBucnMo BbIOpaH u3 rpymisl, cocrosmeit u3 OH, SH, CN, NO,, ranoresa, OKCo-TpyYIIIIHI,
Ciqankmma, C,jankennna, C,jankubanna, Cyranorenankuna, Cjsnuanoankmwia, Ci4THAPOKCHAKIIA,
C4ankokcu-rpymisl, -(C_samknn)-(C_sankokcn), -(Ci4anxoxcu)-(Ci_4ankokcu), C;4TaloreHaIKOKCH-TPYIIIHI,
CsglukIoankuna, QpeHwia, 5-6-4JeHHOro TreTepoapuia, S5-6-4JICHHOTO TeTEePOIMKIOANKIIIA, aMUHO-TPYIIIIHI,
C|.4NKUITAMHHO-TPYTIITHI, Jn(C | _4aITKHIT ) aMIHO-T P TIITHI, KapOammia, C4ankunkapbamuia,
1 (C_janmkmn)kapbamuia, KapOamoua, C|4anxuikapOamMomnia, 1 (C_janmkmn)kapbaMonia,
C_samkunkap6onmna, CyjankokcukapOonmia, C 4adKuikapOOHIIaMHHO-TPYIEL, C_4alKWICyTb()OHUITAMAHO-
rpymmnel, aMmuHOCYIbGoHMNa, C/_jankunaMuHOCyIbQoHmIa, 1u(C_4allKiiI)aMUHOCYIb(QOHMIA, aMUHOCYIb(OHU-
JaMUHO-TpymIel, C_4alKAIaMHHOCYITBGOHMIAMUAHO-TPYIBL, Ju(C)_4aKWIT)aMHHOCYITb()OHIIIAMHHO-TP YIIITEI,
AMUHOKapOOHMIaMUHO-TPYIEI, C_4alKiIaMAHOKapOOHIIaMHHO-TPYIEl U IU(C_4a)TKUIT)aMIHOKapOOHIIAMHHO-
TPYIIIBL.

B HekOTOpBIX BapHaHTaX OCYIIECTBICHUS

X! npeacrasisieT codoii C;

X2 npeacraBiseT cooor N i NR2;

x* npeacrasiseT cooor N i NR4;

X’ npeacTaBiseT coooit N;

x® npeacTaBiseT coooit N;

L npencrasisier co0oit He3aMeIEeHHBI METHJICH WM He3aMeIeHHBIH dTHIICH;

R' BEIGpaH U3 FPYMIIBI, COCTOSIIEH U3 5-6-UIEHHOTO FeTEPOAPHIA H 5-6-UIEHHOTO FeTepOLMKIOAIKHIA;

R? npezactaBisiet coboit H mmm Cy_gamku;

R* npezactasiset cooor H mwim Cy_gamkm, Tie C|¢alIKIT HeoOs3aTeIbHO 3aMEIICH OTHOM R? TPYIIIO;

R’ BBIOpaH U3 Tpymbl, cocrosimeii u3 H, ranorena, CN u OR"”;

R® npezacrasiset coooi H mwim Cy_gamkm, tie C| ¢alIKIT HeoOs3aTeIbHO 3aMEIICH OTHOM RZO;

R* BEIOpaH w3 Tpymmel, coctosmed w3 Cjgankmna, CigrajoreHankmia, Ci ¢THIPOKCHANKHIA,
-(C.¢amxunen)-C_sankokcu-rpymisl, -(C;_sankwmieH)-Cs gapmiokcu-rpymsbl, C,¢iukmoankuia, -(C . salKuieH)-
Cygrmknoankuna, -(CsankumieH)-(5-6-aneHHplii  Terepoapmi), 4-6-4IEHHOTO TeTepoIuKIoankuia, -(4-6-
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YJICHHBII FeTepOLII/IKJ'IoaJ'IKI/IJI)—C(:O)OR3f, -(C,_¢ankuineH)-(4-6-wIeHHBIH  I'eTePOLNKIIOATIKHII), NR*R*
—(C1_6aHKI/IHeH)—NR3eR3f u -(C1_6aJ'IKI/IJ'IeH)-NR3eC(:O)R4e, rae -(C;.¢ankmineH)-C_¢aTKOKCH-TPYIIa 3aMellcHa
(henunom;

R*™ npexcrasmsier coGoii C,anku;

kaxapii R u R nezasucnumo BBIOpaH U3 Tpymikl, cocTosmieit u3 H u C_gankuna; u

kaxerit R% mpencrasiser co6oit OH.

B HekoTophIX BapwaHTax OCyIlecTBIeHHS coenuHeHue Gopmyisl (I1) mpeacraBiser coboil coenuHeHne

dhopmyer (11a)

R1
|

6
R\N,L

Ra3

VNN

o~ ]

,\l N//I\Rs

R4
(Ila)
WK er0 (papMareBTUIECKU PUEMIIEMYIO COTIb.
B HekoTophIX BapWaHTaX ocyllecTBIcHHs coeamHeHue (Gopmynsl (1) mpencraBiser coOoit coequHEHUE
¢dopmyst (11b)
R1
[
R% .L
R2 N
Ra3 \
v NSy
oA A
N7 >NTRS
(1Ib)
WM ero (papMareBTHIECKH MPUEMIIEMYIO COJIb.

B HEexoTOpBIX BapWaHTax OCyIIeCTBIeHUs coeanHenne Gopmyisl (II) BeIOpaHO W3 TPyNIBl COSAMHEHUH,
NPUBEICHHBIX B Ta0I. B, 1in ux gapManeBTHUECKH MPUEMIIEMBIX COJICH.

Tab6muma B
N.__S XY
HNj/ 1IN
4 4
o< L O%N L
@ (124)
N
S =\
| P Nj/S
HN HN
H.C N HaQ _<N N
E ~N o—< ‘
0—</N \ L N N//kﬂ
N
H ¢ (230)
(184)
2O LS
IIN cu, 1N
o~ T ) R, L
HCJ N N//]\CI E N/ Cl
(233) (239)
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(/\:O N
HN q HN
Ny N
T T
N7l N &
110—/—/ H p N d
(249) (259)
[\ N
N. .S %\
Y
HN HN
N N No_~
o— || H,co—¢ || N
e—/ N el ’ N~ /’J\c1
(260) (261)
—\ N
Nj/s %WN
IIN N
Ny N
o—~ o— N
N J\m _<N'_1N/)\
{ i H
ol o
(265) (267)
i’\ jO (:0
HN E HN
Ne =N F Ne
e~ ¥ o fN
§ NTTa N N{J\O
o
(269) (270)
N S |
J g
H,C HN HN
Neo 2y _</N N
o ¢ I L e
~ N Cl
NTN"a T H
7) 272)
N =\
| No S
= j/
IIN _<CH3 N
H,C N.
HC— NSy : % N
o— IL/)\ O_<N LA
I;IT N Cl H N Cl
(273) (274)
Z\ O Nj/S
HN HN
Ne g N =N
0~ 0o~ ]
N et S~ P
HO H HO
(275) (276)
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N\ N\_S
| P j/
HN
CH; HN NSy
HBC_<0—<‘NI£N 3C’O_<N' | \;’)\Cl
) i
ﬁ N/)\(Il ad
(277) (278)
N
pr— ‘ o~
é\ jO =
HN H,C HN
o~ X e
4 P
H,C-NH - N7N7 NNl
(280) (282)
| = N S
T
HN HN
<12 L x
o _ =N
H,C N N*Cl 0_</ ‘ /)\
N
HO/// n N d
(287) (289)
N
N S
ot g
P HN
1IN N\/l\\\
O_</N‘ | N O—</N/|\ _
N7
o/ B

H;C-0

HN
N &
N
o— |
N N//I\Cl
H
(293)
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N —
» N°
-
HN
HN _<N SN
N o—¢ ||
o ¢ | \)N\ J_/ N 1\/)\01
N “ o
g N d HLC
(294) (296)
O~ N\
J
HN J
N. N F HN
o< 1 I . N Ay
H,C N7>N"™a F o— || A
H N7 ™~c1
HO (299)
(297)
N
N —
%)N N j/\s
HN F HN
N =
o~ T Fo— Ne Sy
#C NN o= ] g
N7 N7 ™l
HO H
(300) (302)
\N\j N
=
HN
H,C HN Nee S
: o— |
‘\_\O%/N\W >N /_/ N N/)\Cl
-;J\ H,(C J
NTENT [
H HO
(305) (306)
N\ —
| {\:0
=
HN HN
New <> NEPART N
ey ¢ X I
NToNTa H N Ta
(307) (308)
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N ——
\
%)N Y
| HN
Ny N
o—< ]| By ()~<N [ ‘
HO N ~Ta . NN
(309) 310)
. I\
§\O he
1N
H;C HN e
4\_\ N N 0_</ I /j\
o—<¢ P
N A H,C ///
moNoe HO
(11) (12)
B o N
/Jj %:\l
N~ Lk
N L H,.C HN
SN e
O_<NIN\/)\(~] O‘(\]IL/)\
HO H - N
(315) 317)
Ne S =

H;C

N MeQ iNJ\
\N N»- L
o< | § N
<§/ N/*m 0—</§/JI\N /)\CI
(318) o
~ N
(2 Cy
o HN"
Bt P
o— o [
~ 0, <2,
(320) (321)
/—\ N\ﬁ
Nj/s %N
M N
O—(N\Iﬁi O_</N | Sn
O O~ e
(324) 536
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< —
HiC CH, | j N. _§
H,C _{o = j/
o]
N HN IL,C—O HN
O_(/N:f‘\-l\] 0*</Nf\\N
N 1\"’1\01 E N/)\(:l
(327) (328)
— N
NS %ﬁ
I -
HN
N F HN
‘ \>_\ N-. /l‘\~ N F
[s o{fN l ~ —}—\F 0_</N | \JN\
A N« NN
(329) (331)
/_\ —
N...S O, /5
\[h—.[‘l HN
N
N~ SN o¢ I X
o—< f\//k N SN e
Q—/ NN Ta HN
(332) (333)
N\ /:\
| P N _S
NI H,G HyC H/\II\
N~y — N~y
o—< || A 0— I P
Q—/ NN NTINT
(334) (335)
N N
[ ) (Y
= _N
H,C H¢ TN LG e AN
N =N N.. =N
o— I o— |
N N/l\cl N 1
(336) (337)
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H;C S
(338) (;{;9)
/N ==
. b
HN HN
[‘N\ _< N 0_< -~ I \)N\
S o—< | B B
N o <:>>‘—/ S cl
(340) 341)
b T
HN e
/U
ST <
e} . o
HN N&'\G >_/ S N/)\\C,
(346) F -
347
M
Ny S P
N AN HIN

b o el
(348) F
(349)
N S d _/ \
o N
F
HaC\ N J\\ N F ><>—\\ /N Xy
" L
HN N&I\a A N
(351) (362)
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HN HN CH,
HLC N
e ~ L
A Nk H3c/ AN N~
(365) (370)
N 5
| //j_)
AN N
HN HN
H3C\
A _</
H3004</ /l\
H (375)
(374)
N N
=\ x
Y Y
HN HN
H,C N ) ey
N\ 74 Y F o—(ﬁ\
°© < =
HN | N%'\C‘ )—/ KN N o
(376) (382)

N Cl
= N CN
(384) (385)
HO Na -8 Z\ o
j/ HN
N RS N

-104 -




042349

A\ /7
Nj/s Nj)
HF o} ) ) H4C ) )
(388) (389)
? —
\ (o] Nj/ S
F A N A<_\ A Y
(390) (391)
N//j—) HO \I\Nj_/s
F %—\F I Xy h , B ~ry
' o _g/N | N)\CI ’ _g/N | N/J.\CI
(392) (393)
S
') ?
o 7 S 74 Y
< |/ L
(394) (395)
— —\
- . T
Dy p A
(396) B (397)
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O —<
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(399)

N
FE o<
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-
PR N/\ \s
HN j/
HN
_ T O
5 Q N
/ \\\ — \HN IN&I\C‘ o o / I )\u
= N
(474) (475)
= —
M H:F‘/ Hsc\ HN
o i — N
Qy_\\é’/ _(H“ /Il\ I /7]\<‘I H,C \0_</ ] T\
:/ HN -~ \N-'//" ~al
(476) 477)
\\ " /O Ni? s
HLC, /CH3 HI'/ HT
:‘ \, N > HC ———— N S
i N AL
Hi N// N - N
(478) (479)
Z. ) g
2 C j/
A N ;]k\
Q—\" ﬁ fN Z AL
NA\G Q,>_°
(480) (481)
[ N \_ s
Nj/s Y
H;:i_ o, HN . N
[ir= TN _(/N\ | = ,I / A\ . /N\__ | S
© = o
A <,
(482) (483)
9! =\
X N 8
HN N j/
HyC — == \ /l;\ — . ) l_\_\
\‘—o i | N \_D _// | N
- SAL L
HMN g~ a a
(484) (485)
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HC——— N = N s
NtV | \\T NN _</ “ T
N N P =
N (@] ~Cl
(486) (488)

~ T O X,
<(_/ h )\C‘ \_)_\O_gw\l\\ ¢/k
(490)
(489)
— ?
HBL)— \ogﬁ’\l :Jf L Cg_/ N al
1) (492)
s /B N
P “j)
J”\j S ji
<\ N N ;
N “ H N/ Cl
3) (496)
N / N /
Oq HN HN
A \j
74
J\J@\ L
(497) (499)
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"5 a0y

(500) (504)

SN N o —</N
/ \ HN
_gN | N/)\ a Q_/
(505) (506)
[\ [\
j/S Nj/s
HO HN

S N 2 N
</

o o
‘ HN

(507), u (511).
B HEKoTOpBIX BapWaHTax OCyIIeCTBIeHUs coeanHenne Gopmyisl (II) BeIOpaHO W3 TPyHmIbl COSAMHEHUH,
MIPUBEICHHBIX B Ta0. B-2, wim ux papmareBTHIecKy MprUeMIIEMBIX COJICH.

Ta6n14ua B-2
—\
Nj/ S j/
¥ HN
F N B H3
N \ NN
/4
' O%NI:/J\(‘I *
H
(302) (230)
—\ { Y
N.__S

NN N oNTTa
O
271 (269)
é:io éjjo
. HN HN
¥ _<N ‘\N ‘J—@Nf\\i
F o—< )\ -
P . N .
ﬁ N7 ~Q Ho/i H N7 Tl
(270) (275), u
-
Nj/s
CH; HN
e— N~y
o—< | /J\
E N7 >l
(274).

B HekoTophIX BapmaHTax ocymiecTBieHHs coeanHenne Gpopmyisl (II) BEIOpaHO M3 TPYHIBI COCIMHEHHH,
NPUBEJICHHBIX B Ta0J. B-3, mim ux ¢apMareBTuuecky NpueMIIeMbIX COJIeH.
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Ta6inuma B-3
—\ —
Nj/S g\o
¥ HN v HN
F>—\ Nf N F— Nf N
¥ o—¢ Foo—=< |
_<g | N/J\CI B "
(302) (270)
N/\:\s N/j_,\s
an/ HiC HN
HC - N~y M NS N
o—( f o ]
N N)\Cl N N/’I\c1
(230), n (271).

B HexoTophIX BapmaHTax ocymiecTBieHUs coeannenne Gopmynsl (I) umu coenmaenune Gpopmynsr (I1) He
SIBJISIETCS COEAMHEHUSIMH, TTPUBeAeHHbIMU B Ta01. C.

Tab6mauma C
O_ ~ %)
HCL j ~
N NN N BN
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N N
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9 %NH
Hi HN
Ne Sy N =y
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A AL
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\_o Nj/o
HN HN
N %
N N
<1 ) GALA
H (408)
(407 N
:\
'y g
=N
HN HN
SN N =
N
<’N \N J ¢ J
N N/
(409) H o)
\ O HN/\N
HN 2cH1 -
o | O
N “ o
H N (412)
(411)

- 110 -



042349

(414)

(416)

(418)

(420)

Cl

(422)

Cl

(424)

(426)

(413)

Cl

(415)

(417)

(419)

(421)

N
HN
(423)

-111-



042349

NH

<

z

NHy

T

HN"""\\
a
-

z
" — 0|
. ! - al < zT & 7T 2
2 s ) 2 @ e N
. g g ) NS ~—1 T ~ W
5 Iz 3
Z
A\ ./ / N |
z
3 | f
N E /L /L
. z
Zz * o
z )
] z
z z z ©
// z = O\ / S
/ s A | )
z
z / / z
w T
| e —~ Iz =
Iz = T N 2 = 3 g g
Q 2 N = .
a T N = T -
s = 2 - -
z S—
P4
. \ /
I
A 4\ \v £ :

HN/\

A

z

HoN

-112 -



042349

(440)

(442)

Cl

NHz

(444)

(446)

(450)

(439)

(441)

(443)

(447)

(449)

-113 -



042349

N|/\N
/ N
HN N
@A L
(451) (452) ¢
HN/\N
: ﬁ _
N\\_N/ NH 0—\
He (454) ’
(453)
Cl
N/\NH Cl )\
e J
7 N
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HN 7 N = KN N
\_ )
(461) (462)
H o~ N|/\N
h o P
0o | g
i (463) ="
(464), u
N\ N\
<\N . _NH
HN\O
(512).
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OO0mue onpegeneHus

B HacrosmeMm TekcTe MOTYT NpUMEHSThCS cienytomue cokpamenns: ADME (BcacwiBanue, pacnpenerne-
HUE, MeTa0OIM3M | BbIIeNIeHUE); BOAH. (BomaHBIN); H-BuOH (H-OyTaHoi); BBIY. (BBIUKCIEHO); 1 (myOner); mm
(nmyomer ny6neroB); DBTCE (amOpomterpaxmoprientan); XM  (muxmopmeran); DIPEA  (N,N-
quusonponmnTwiaMul); JIMA (mumerwnaneramun); DMEM (MomuduiupoBanHas mo croco0y Jlyimbp0ekko
cpena Mrma); IM®A (N,N-mumetundopmamun); 5kB. (9kBuBasieHTHI); Et (3Tmm); EtOAc (otmmanerar); EtOH
(atanon); FD (cemeitnast nu3aBTOoHOMUSA); T (TpamM(b)); 9 (dac(sr)); BOXKX (BbicOkOd((DEeKTHBHAS HKUAKOCTHAS
xpomatorpadus); I'n (repm); UTIC (u3onponumnoBeiii ciupT); J (KOHCTaHTa CIIUH-CITUHOBOTO B3aWMOJICUCTBUSA);
KOH (runpoxcun xamus); LCMS (knakoctHast xpomatorpadust/mMacc-criektpomerpust); LDA (auuzomnpomnmna-
MU JUTHS); M (MyabTumiet); M (MossipHocTh); Me (Metun); Mel (Metwnnonun); MeCN (aueronutpuin); Me-
OH (Mmetanon); Mr (MwpmHrpaMMm(bl)); MUH. (MHHYTa(BI)); MI (MALTHIATP(BI)); MMOIbh (MULTEMOIE(H)); MS
(macc-ciektpometpusi); Na,SO, (cynbdar Harpus); HM (HanoMousipHbIi); SIMP (cmekTpockonus saepHOTO
MarHuTHoro pe3oHanca); PBS (¢dusnonoruueckuii pacrsop ¢ docdataeiM Oydepom); T (TPUILIET WIM TPETHY-
Helil); TOA (tpwatnnamun); TI'® (terparmapodypan); TCX (ToHKOCHOWHasE xpoMaTorpadus); MKr (MHUKpO-
rpaMM(Bl)); MKI (MAKpOIUTP(BI)); MKM (MHKPOMOJISIPHEIH); Bec.% (BECOBBIE IPOICHTHI).

Cunres

CrienyeT HOHMMAaTh, YTO ONHMCAHHBIE B HACTOAIIEM TEKCTE COSAMHEHHMS, BKIOUAs UX COJM, MOXHO IOJYy-
YUTh C IPUMEHEHNEM U3BECTHBIX METOJMK OPTraHUUECKOTO CHHTE3A, & TAKXKE JIIOOBIM U3 MHOKECTBA BO3MOMKHBIX
MyTel CUHTE3a.

Coenunennst Gopmyssl (1) u popmynst (II) MOXKHO TTOTYYNTE, HAPUMED, C MMPUMEHEHUEM CITOCO0a, MPo-
WLTIOCTPUPOBaHHOTO Ha cxeme I. Cmech BEIOPaHHOTO XJIOPITHPPOJIOMUPUMUANHA WIN ITypHHA i-A, )KEIaeMoro
aMMHOMETHJI TETEPOLMKIIA WIIM Ha/JIeXKalluM 00pa3oM 3aMeIeHHOTO apHil- Wik OeH3WII-aMUHA 1i-A, U aMHHO-
BOTO OCHOBaHHMS (Harpumep, TPHATWIAMUH WM AMU30NPONMIATHIAMUH) B TOAXO/SIEM pacTBOpUTENe (HarpH-
mep, 1,4-nnokcan) nepemenmanu npu 50-150°C B repMeTHYHO 3aKphITOH MPOOHPKE, MOTyYast COEANHEHHE 1ii-A.

Cxema I
i i
|
RE L RE L
2 Cl N N7
R\x B R\2 N
SN ii-A X N
3
R _</N [ A 5 R~ f\/)\
» N7 R NT>NTTRS
R* R4
i-A iii-A

Coenunenns GopMyisl (I) MOKHO TakkKe MOTyYUTh, HATIPUMED, COTNIACHO METOAUKE, POMLIFOCTPHPOBAH-
HoW Ha cxeme II. CMech BEIOpaHHOTO XJIOPHHPA30JIONMUPUMHUANHA i-B, BEIOpAHHOTO aMHHOMETHII T'€TEPOIHKIIA
WIH HaJUISKAIINM 00pa30oM 3aMEIICHHOTO apiil- WM OCH3WI-aMHHA 1i-B, 1 aMHHOBOTO OCHOBaHHS (HAIIpUMED,
TPUATUIIAMUH WU JTUW3OMPONUIAITUIAMIH) B TIOIXOJAIIEM pacTBopuTese (Hampumep, 1,4-mHoKcaH) mepeme-
mBasy Tipu 50-150°C B repMEeTHIHO 3aKpBITON IPOOHUPKE, MOTydast IeIeBOr MPOAYKT iii-B.

Cxema II
¥ R
RS _L 8
Rz Cl ” R2 RiN-E
N i-B N
N L N Tl /)N\
NTONTTR NTSNTRS
R* R4
i-B iii-B

Coenunennst Gopmyiisl (I) MOKHO Taxke MONYIHUTh, HAPUMEDP, COTIACHO METOIUKE, TPOUILTIOCTPUPOBAH-
HoH Ha cxeme III. Cmeck 5,6-nnammunoypannn cynbdatHoi conu i-C, BHIOpaHHONH KapOOHOBOW KHCIIOTHI HMIIH
armmxatopuga 1i-C, POCl; m NH4Cl nepememmBanu npu 100°C 10 MOMeHTa 3aBepLICHUs] PEaKIMU COTJIACHO
nmaHbM LC-MS w/min TCX ananmza. PeaknimoHHYIO CMECh OXJIQXKJIAOT JO KOMHATHON TEMIIEPaTyphl U OCTO-
pOHO BBUIMBAIOT Ha nef. [locnenyromas HelTpanu3anus peakiiMOHHOTO PacTBOpPA U OYHCTKA C IPUMEHEHUEM
CTaHJAPTHBEIX METOAOB JaacT meneBoe coemuHenwue iii-C. CMech BBIOpaHHOTO xyoprypuHa iv-C, BRIOpAaHHOTO
AMHMHOMETHJI TeTEPOLIMKIIA MIIH HaUIeKAIUM 00pa3oM 3aMeIIeHHOTo apuil- Wi Oensmi-amuHa iv-C (1.1 2kB.) 1
aMHHOBOTO OCHOBaHUS (HaIllpuMep, TPHATIJIAMHUH UM JUU30MPONMIITIIAMIUH) B MOIXOMAAIIEM PAaCTBOPHUTEIIE
(manpumep, 1,4-muokcan) nepememuBanu npu 50-150°C B TepMETHYHO 3aKpBITON MPOOUpPKE, MOIyIas IeIeBOH
npoaykT v-C.

-115-



042349

Cxema II1
1 i i
3 |
a A al Ront Ryt
HAN X=0Hwwm Cl H N
2 o N .
fi ii-C R3—</ fi iv-C R3_<’ fli
HoN~ N7 RS POCI, NTNToRS NTONTORS
NH,Cl RY o
"Ho80, ii-C v-e
i-C

Coenunenust popmyist (1) u popmynsr (II) MokHO Takxke MOTYINTH, HAIPUMED, COTIIACHO METOMKE, IIPO-
WUTIOCTPUPOBAHHOM Ha cxeMe 1V. 2,6-nquxnopnypuH i-D, JTUTHapOnUpan ¥ mapa-TolyoaCyIb(POKUCIOTY B MOJ-
XOJISAIIIEM pacTBOpHUTENe (HampuMep, dTHIIAleTaT) nepeMmemuBaiy npu 65°C B Teuenne Houw. [locie aToro pe-
AKIIMOHHYIO0 CMECh OXJIaXJAIOT /10 KOMHATHOW TEMIIEpaTyphl M IIPOMBIBAIOT HACHIIICHHBIM PACTBOPOM OCHOBA-
Hus (Harpumep, pactBopoM NaHCOs;) 3aTeM HaCBHIIEHHBIM PACTBOPOM XJIOpUAA HATpUs. PacTBOp CYIIHIN HAT
Na,SOy4, GUIBTPOBATN W YIAPUBAIN TPH MOHMKEHHOM JTaBIICHUH, MOJIyYas MPO3padyHbld ocTaToK. OCTaToK OT
YIapHUBaHUA 3aT€M PACTHPAIOT B TIOJIXOAIIEM CIIMPTOBOM pacTBoputene (Hanpumep, MeOH), momydgast ii-D.

B pactBop 2,6-muxinop-9-(terparuapo-2H-nupan-2-un)-9H-nypuna ii-D B moxxonsimem pacTBopHTENne
(mampumep, TT'®) nodasmsror LDA (3 3kB.) npu -78°C u nepemermBatot npumepHo ot 20 g0 40 mun. Ilocie
9TOr0 MEIUIEHHO J00ABIIIIOT PacTBOP AMOPOMTETpaxXJIOpIEHTaHA B IOXXOMSIIEM pPAaCTBOpUTENE (Hampumep,
TT'®) u nepememuBatot rpu -78°C B Teuenune npuMepHo 90-120 muH, moaydas neneBoe coenuaeHue iii-D.

8-bpom-2,6-nuxinop-9-(terparuapo-2H-mupan-2-wn)-9H-mypun pearupyer ¢ HaJuiexamuMm oOpasoMm 3a-
MEIICHHBIM TETePOIUKINUSCKAM, apUIbHBIM WM OCH3WJIBHBIM aMHHOM (HampuMmep, 2-(aMHHOMETII)THA30I
TUTHIPOXJIOPH, 4-(aMHHOMETII)TUPHINH, 4-(aMHHOMETIIT)TUPUMUIUH THAPOXIIOPUA UIH QyphyprIaMHuH) B
MPUCYTCTBUH aMHHOBOTO OCHOBaHUS (HAIpUMeEp, TPUMETWIAMHUH) B MOIXOMAAIIEM pacTBOpuTeNe (Hampumep,
1,4-nrokcan), ¢ mofydeHueM neneBoro coeauHenus iv-D. CoenuHenue iv-D 3aTeM pearupyer ¢ Hy>KHBIM 3aMe-
[IEHHBIM AJKHJIOBBIM CIIMPTOM B IIPUCYTCTBHH OCHOBaHUS (HampuMep, TPeT-OyTOKCUA Kalusl, THAPHUI HATPHUS
WJIM THAPOKCHU HATPUSI) TIPH TeMrieparype npuMmepHo 60-90°C, ¢ monydeHreM neaeBoro coeAnHeHus v-D.

Haxonen, THP-3ammmenHsIii ankokcumypus v-D B moaxosiiem pactBoputene (Hampumep, MeOH) pea-
THPYET ¢ W30BITKOM CHIIBHOM KHCJIOTHI (Hampumep, TpudropykcycHas kucnora) npu 0°C. Ilocne nobasnenus
TOVK, peaklMOHHYIO CMECh MEPEMELINBAIOT U HarpeBaloT Mpu Temnepatype npuMepHo ot 40 go 55°C no mo-
MEHTa 3aBepIICHUs peakiuu cornacHo gaHHeM LC-MS w/unmu TCX ananmsa. [locreayromias o4rncTka qaeT 1e-
neBoe coeuHenne vi-D. CTpoeHue NpoaykTa noaTBepKaam MerogoM 'H SIMP u/umu Macc-ClieKTpoMEeTpHH.

Cxema IV
R1
Cl RS ﬂ
DBTCE N~y N
Bl’*<" | J\ —_—-
)\ cTeanA 1 )\ LDA N7 RS cTaana 3
THF !
i-D ii-D cTanmA 2 THP jii-D
1
R’ R! lla
RE‘"N L “N°
f\ R*CH, ocHoBaHwe N TOYK N Ly
) wo— ]
Br—<’ RIO— | MeQH L
J\ cTanma 4 N N/)\Rﬁ cran 5 |:| NT RS
THE RY  viD
iv-D v-D

CoenuHenus q)opMynLI (D) u popmymnsr (II) MOKHO TakXkKe MOIYYNTH, HATIPUMED, COTIIACHO METOJHKE, IIPO-
WILTIOCTPUPOBaHHOM Ha cxeme V. CMech coenuHeHus i-E u BeIOpaHHOTO amMuHAa 1i-E mepeMeInmmBaroT npu Tem-
nepatype npumepHo ot 40 mo 60°C 1o MOMEHTa 3aBepIIcHHs peakuuu cornacHo AaHHbM LC-MS w/umun TCX
anamusa. [locnenyromas ouncTka gaet 1eneBoe coeaunaeHue iii-E. B pactBop THP-3ammienHoro aMuHonypuHa
iii-E B mogxomsmem pactBopurene (Hanpumep, MeOH) no6aBisior u30BITOK CHIBHOW KHCIOTHI (Hampumep,
TpudTOopykcycHas kuciora) mpu 0°C. Ilocie moOaBiieHWs KHUCIOTHI, PEAKIMOHHYIO CMECh MEPEMEIINBAIOT H
HarpeBaroT Npu TemrepaType npuMepHo 65°C 10 MOMEHTa 3aBEpIICHUs PeaKIMK coriacHo naHHeiM LC-MS
n/nm TCX ananmsa. [Tocnemyromnias o9ncTKa JaeT eJieBoe coeanHenue iii-E.
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Cxema V
R' R’
[ | I|R1
L
ii-E
IL RARENH  RA ]\/L T
Br—
_< A cTanmA 1 )\ MeOH N_</ )\
cTaanA 2
THE £ THE i-E iv-E

Coenunennst Gopmyisl (I) MOKHO Taxke MONYYIHTh, HAPUMEDP, COTIACHO METOIUKE, TPOUILTIOCTPUPOBAH-
Hoit Ha cxeme VI. CMech BBIOPAHHOTO XJIOPTHA3OJOTHPUMHUANHA i-F, BEIOpaHHOTO aMHHOMETHIILHOTO TeTepO-
IIUKJIa WM HaJJIekKaIIuM 00pa3oM 3aMeleHHOTO apHiILHOTO WM OCH3WIBHOTO aMuHa 1i-F, 1 aMHHOBOTO OCHO-
BaHUs (HAmpUMeEp, TPUMETHIAMHH) B TOAXOIAIIEM pacTBopuTelne (Hampumep, 1,4-THOKCaH) MEepeMEIIHBAIOT
IpY KOMHATHOHM TeMIeparype 10 MOMEHTa 3aBepIIeHMs peakuu coriaacHo nanHeM LC-MS w/umn TCX ananu-
3a. [Tocnenyromniast OUMCTKA JaeT IENIEBOE COSAMHEHUE iii-F.

Cxema VI
R1
| R?
L |
L
||-F
< f L f
A A
i-F iii-F

Coenunenust popmyist (1) u popmynsr (II) MokHO Takxke MOTY4NTH, HAIPUMED, COTIIACHO METOJMKE, IIPO-
wunocTpupoBanHoit Ha cxeme VII. CMech BEIOpaHHOTO XJIOPTPHA30JIOMTMPUMHANHA 1-G, BHIOPaHHOTO aMHHOMe-
THJIBHOTO T€TEpOLMKIIA WM HaUISKAIIUM 00pa3oM 3aMEUIeHHOTO apWIbHOTO MM OEH3WIBHOTO amuHa ii-G, u
aMHMHOBOTO OCHOBaHUS (HampuMmep, TPUITHIAMUH) B MOAXOJSIIEM pacTBopuTelne (Hampumep, 1,4-1uokcan) re-
pEMEIINBAIOT IPH KOMHATHOH TEMIIEpaType O MOMEHTA 3aBEPILCHNS peakuuy coryacHo ganHbpM LC-MS n/unn
TCX anammza. [Tocienyromas o4ucTKa JaeT MEeIeBOM MPOIYKT iii-G.

Cxema VII
R1
6 | R!
RE _L 6 |
cl N Ryt
7 o
N- R ii-G R7
N - = N~
R3_</ 3_/ N
_ R
N-J\N/ R5 _<NJ\N/ R5
i-G ili-G

Coenunenust popmyis (1) u popmynsr (II) MokHO Takxke MOTY4NTH, HAIPUMED, COTIIACHO METOJMKE, IIPO-
numoctpupoBanHoi Ha cxeme VIII. CMech BEIOpaHHOTO XJIOPUMUIA30MTUpUMHIMHA i-H, BEIOpaHHOTO aMUHOME-
THUJHHOTO TETEPOIMKIIA WM HAIJISKAITIM 00pa3oM 3aMelIeHHOTO apHIbHOTO WM OSH3WJIBbHOTO aMuHa ii-H, u
aMHUHOBOT'O OCHOBaHWs (HapuMep, TPUATWIAMHH) B TOAXOASINEM pacTBopuTene (Hanpumep, 1,4-arokcaH) rme-
pPEMENMBAIOT TIPH TeMmIiepatype npuMepHo 70°C 10 MOMEHTA 3aBEpIICHHS PEaKIIUU COTIacHO AaHHbIM LC-MS
n/nmn TCX ananmsa. [Tociemyromniast ourcTKa aeT mesieBoi mpoaykT iii-H.

Cxema VIII
R1
N R
R
RE L
R2 N
||-H 7
2\ )\/[ RSQ/\N SN R
N/J\N/ RS
i-H iii-H

Coenunenust popmyis (1) u popmynsr (II) MokHO Takxke MOTYINTH, HAIPUMED, COTIIACHO METOJMKE, IIPO-
WUTIOCTpUpoBaHHOH Ha cxeme IX. Cmech IUXJIOPUMUAA30NUPUMHINHA i-J, BHIOPAHHOTO aMHHOMETHIIEHOTO
reTepouuKIa i-J] ¥ aMMHOBOrO OCHOBaHMS (HampuUMep, TPUMETHWIIAMHH) B ITOJXO/IIEM pacTBOpUTeNe (HaIrpH-
Mmep, 1,4-muoKcaH) MepeMeInBaloT Ipu Temueparype npuMepHo 55°C 10 MOMEHTa 3aBEpIICHHUS Peakiuu COo-
rinacHo paHHbeM LC-MS w/mn TCX ananmsa. [ocnenyromiast O9ucTKa Jaet HeeBOU MPOIYKT iii-J.
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Cxema IX
R1
| R
Ryt RS ||_
cl -
N\N SN R7 I-I|I-J N | R7
—_—- ~
—
r4 N Cl Y N/ cl
iJ R iy

KpamnduurpoBaHHOMY CIIEIIHATUCTY B JaHHOH 001acTH OyAeT MOHSITHO, YTO ONMHCAHHBIE B HACTOSIIEM
TEKCTE IPOLIECCHl HE SIBIIIOTCS MCKIIIOYNTEIBHBIME CIIOCOOaMH, KOTOPHIMH MOTYT OBITh CHHTE3HPOBAHBI OIIH-
CaHHBIC B HACTOAIICM TEKCTE COSAWHEHMS, M YTO B CHHTE3€ OIMMCAHHBIX B HACTOSIIEM TEKCTE COCIMHEHHH MO-
JKeT TIPUMEHSTHCS IMUPOKUH CIIEKTP M3BECTHBIX CHHTETHYECKHX OpraHWYecKux peaknuil. KBamupumuposanHo-
My CIIEIHAIIUCTY B JAHHOW OOJIACTH M3BECTHO, KaK BBIOMPATh M PEATM30BBIBATH MOIXOMAIINE IYTH CHHTE3A.
[Moxxomsmue CHHTETHYECKHE METObI, HCXOAHBIC COSAUHEHIS, TPOMEXYTOUHBIE TPOIYKTHl ¥ (PHHATHHBIE TIPO-
JIYKTBl MOXKHO HaWTH B JIUTEpaType, BKIIOYas TaKMe MCTOYHMKHM, Kak: Advances in Heterocyclic Chemistry,
Vols. 1-107 (Elsevier, 1963-2012); Journal of Heterocyclic Chemistry Vols. 1-49 (Journal of Heterocyclic
Chemistry, 1964-2012); Carreira, et al. (Ed.) Science of Synthesis, Vols. 1-48 (2001-2010) and Knowledge Up-
dates KU2010/1-4; 2011/1-4; 2012/1-2 (Thieme, 2001-2012); Katritzky, et al. (Ed.) Comprehensive Organic
Functional Group Transformations, (Pergamon Press, 1996); Katritzky et al. (Ed.); Comprehensive Organic
Functional Group Transformations II (Elsevier, 2™ Edition, 2004); Katritzky et al. (Ed.), Comprehensive Het-
erocyclic Chemistry (Pergamon Press, 1984); Katritzky et al., Comprehensive Heterocyclic Chemistry II, (Per-
gamon Press, 1996); Smith et al., March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure,
6™ Ed. (Wiley, 2007); Trost et al. (Ed.), Comprehensive Organic Synthesis (Pergamon Press, 1991).

Peakium mosmydeHHs ONMHMCAHHBIX B HACTOSIIEM TEKCTE COCIMHEHHWH MOKHO IPOBOAWTH B ITOAXOISIINX
PacTBOPUTEIAX, KOTOPBIE MOJKET JIETKO IT0A00paTh KBATH(UIIMPOBAHHBINA CIICIIHATUCT B 00IaCTH OPTaHUIECKO-
ro cuHTe3a. [loaxomsime pacTBOPUTEIN MPAKTHYECKU HE PEarupyroT ¢ UCXOIHBIMU COCTUHCHUSAMU (pearcHTa-
MH), TPOMEXKYTOYHBEIMH MPOJYKTAMH WM MPOAYKTAMH TPU TEMIepaTypax MPOBEACHUS peakimid (Hampumep,
TeMIepaTypax, KOTOpbIe MOTYT HAXOJIUThCS B JMANa30HE OT TEMIIEPAaTyphl 3aMEP3aHUs PACTBOPUTEIS IO TEM-
MepaTyphl KUIICHUST paCTBOPUTEIIs). Peakiiuu MOXXHO MPOBOIUTH B OJTHOM PACTBOPHTENC WU B CMECH, COCTOSI-
nieft u3 Ooyiee 4eM OITHOTO PACTBOPHUTENS. B 3aBHCHMOCTH OT KOHKPETHOW PEaKIIMOHHOW CTAIHHU, TOAXOMISIINC
PACTBOPUTEIH [Tl KOHKPETHOM CTAIHU MOXKET MOA00PaTh KBaTH(DUIIMPOBAHHBIN CIICIIHAIMCT B TAHHOW 00JIACTH.

[Tomy4yeHne OMMCAHHBIX B HACTOSIIEM TEKCTE COCAMHEHMI MOXKET BKIIFOYATDH 3AIIUTY U CHATHE 3aIIHUTHI C
Pa3IUYIHBIX XUMUYECKUX Ipymil. HeoOXoquMocTh B TOCTAHOBKE M CHATHH 3aILIUTHI, a TAKXKE IMOJ00P TOAXOMI-
MIUX 3aIIUTHBIX TPYIII MOKET OBITH JIETKO ONpeAesIeHbI KBaTH(PHINPOBAaHHBIM CIECIHAINCTOM B TaHHON objac-
TH. XUMHUS 3aIIUTHRIX TPYIII OIKcaHa, HarpuMmep, B padore T. W. Greene u P. G. M. Wuts, Protective Groups in
Organic Synthesis, 3" Ed., Wiley & Sons, Inc., New York (1999).

[IpoTexanne peaxiuii MOKHO OTCIIEKHBATH JIFOOBIM ITOIXOISIIINM METOJO0M, U3BECTHBIM B JTaHHOM oOJac-
ti. Hanpumep, oOpa3oBaHHe TPOTYKTa MOXHO OTCIEKHUBATH CIIEKTPOCKOMUYCCKHMMU METOJAaMU, TAKUMH KaK
CIIEKTPOCKOIHS SICPHOT0 MArHHTHOTO pe3oHanca (Hampumep, 'H mmu °C), mH(pakpacHas CIEKTPOCKOIIHS,
cnekrpodoTomMeTpus (Hampumep, B YD-BUIUMOM TUANa30HE), MACC-CICKTPOMETPHS, WIH Xpomarorpadude-
CKUMH METOJaMH, TAKUMHU KaK BBICOKO3(dekTrBHAs )uakocTHas xpoMaTtorpadus (BIXKX), sxkumakoctHast Xpo-
marorpadus/macc-criektpomeTpus (LCMS) mmm Tonkocnoinas xpomarorpadust (TCX). KanudunupoBaHHbIi
CHENHANHCT B JAaHHOH OONAaCTH MOXKET OYMINATH MOJMYyYCHHBIC COSAWHEHHS pPa3IMYHBIMH METOJaMH, BKITIOUas
BBICOKOA (D (pEeKTHBHYIO KUIKOCTHYIO XpoMaTtorpaduio (BOXKX) u xpomarorpaduto Ha HOpMabHO-(ha3HOM CH-
JIFKarene.

B paznuuHBIX (hparMeHTax HACTOSAIIETO TEKCTa OMFCAHBI IBYXBAJICHTHO CBS3aHHBIEC 3amecTuTenu. Ilonpa-
3yMeBaeTcs, YTO KaKIbIH IBYXBaJICHTHO CBS3aHHBIN 3aMECTUTENh BKIFOYAET KaK MPAMYIO, TAK U OOpaIIeHHYIO
dhopmpal cBs3ytomero 3amecturens. Hanpumep, -NR(CR'R"),-Bkimtogaet u -NR(CR'R"),-, u -(CR'R"),NR-. B Tex
ClIydasix, KOTrJia CTPYKTypa SICHO TPeOYeT CBA3YIOIICH IPYIIIbI, CBSA3YIONIMMHU TPYIIaMH SBISIOTCS IIEPESMECHHBIC
Mapky1ia, mepeyucieHHbIC I TAKOW TPYIIIHL.

Tepmun "n-uneHHBIN", TIe N MPEACTABISICT COOON IEIOC YUCIIO, B THIIMYHOM CIIydac OMUCHIBACT YHUCIIO
UKJIO00Pa3yIOMKUX aTOMOB BO (pparMeHTe, TJIC YUCIO IUKIO00Pa3yIOIIUX aTOMOB paBHO n. Hampumep, murme-
PUAMHUI SBISCTCS MPUMEPOM O-WICHHOTO TeTePOIUKIOATKIIIBHOTO KOJIBbIIA, TUPA30JIMIT SIBISCTCS IPUMEPOM S-
YJIIEHHOTO TETePOAPUIILHOTO KOJBIA, TUPUIMI SIBISCTCS MPUMEPOM O-UJICHHOTO T'eTEPOAPWIBHOTO KOJBIA, H
1,2,3,4-tetparuapo-HadTaauH SBIACTCS TpuMepoM 1 0-wICeHHOH UKIIOAIKMIILHOM TPYIIIIBI.

[Ipu HucIoNb30BaHUK B HACTOSIIEM TEKCTE BBIpAXKCHHE "HEO0O0S3aTeNbHO 3aMEIICHHBIN" 03HAYaeT He3aMe-
MICHHBIN WIN 3aMelleHHbIA. [Ipy MCToNb30BaHNM B HACTOSIIEM TEKCTe TEPMUH "3aMEIIeHHBIH" 03HAYAeT, YTO
aTOM BOJOPOZA yJaJieH W 3aMEeHEH Ha 3amecTuTens. ClemayeT IOHUMATh, YTO BO3MOXKHOCTD 3aMEIICHHSA y KOH-
KPETHOT'O aTOMa OTPaHWYCHA €r0 BaJICHTHOCTHIO.

Bo Bcex onpeaenenusix tepmu "C, ., 03Ha4aeT quanazoH, KOTOPBIM BKIIOYAaeT KOHEYHBIE TOUKH, I/I€ N K m
MPEJICTABILIFOT COOOM TeTIbIC YHCIIa M O3HAYAIOT YHCIIO aTOMOB yriepoza. [Ipumepsr Brmovarot Cyy, Ci¢ U T.IL
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[pu ucmonk30BaHUK B HACTOAIIEM TeKcTe TepMuH "C, ,-aldKun'", IPUMCHIEMBIH OTACIHHO WM B KOMOU-
HAIIMU C JPYTUMH TEPMHHAMHU, 03HAYACT HACBHIIICHHYIO YTJICBOJIOPOIHYIO IPYIIITY, KOTOpas MOXET OBITh JIMHEH-
HOW WJIM pa3BETBIIEHHOH, COAEPIKAIIYIO OT N O M aTOMOB yrieposa. [IpuMeps! anKuIbHBIX GparMeHTOB BKIIO-
4aroT (HO HE OTPaHMYUBAIOTCS TOJIBKO MMH) TaKHe XUMHUYECKHE TPYIIBL, KaK METHJ, ATHJ, H-IIPOIIII, H30IPO-
w1, H-OyTHI, TpeT-0yTHII, H300YTHII, BTOP-OYTHII; BBICIITAE TOMOJIOTH, TaKue Kak 2-MeTWi-1-0yTwi, H-TIEHTHII,
3-meHTm, H-rTeKcw, 1,2,2-TpUMEeTHIIIPOINIII U T.11. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS aJIKMIbHAS TPyIIia
comepxut oT 1 10 6 atomoB yriiepona, oT 1 g0 4 aTomMoB yriiepoaa, ot 1 10 3 aToMOB yrieposa, wid oT 1 1o 2
aTOMOB yTJIEpPOJa.

[Ipu ucnonp3oBanuu B HacTosimeM TekcTe "C, ,-aJKeHW1" O3HauyaeT ajJKWIbHYIO TPYIILY, COAEPKALIYIO
OJTHY WJTH OOJIBIIE ABOMHBIX YTIEPOA-YIIICPOAHBIX CBA3EeH M OT N O M aTOMOB yriepona. [IpuMepsr ankeHub-
HBIX TPYHI BKIIFOYAIOT (HO HE OTPAaHMYMBAIOTCS TOJIHKO MMH) STCHUJ, H-IPOICHIUI, H30MPOIICHII, H-OyTCHUII,
BTOP-OyTEHWI U T.Il. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS aTKCHIIIBHBIN (parMeHT COACPIKUT OT 2 A0 6, OT
2 10 4, wiu ot 2 10 3 aTOMOB YIJIepoJa.

IIpu ucnons3oBanuu B HacTosweM TekcTe "C, -alKHHWI" 03HAYaeT alKUIbHYIO TPYMIY, COAEpKAIIYIO
OIIHY WJIH OOJIBIIIE TPOWHBIX YTIIEPOA-yIIEPOJHBIX CBSI3€H M OT N 0 m aTOMOB yriiepoaa. [IpuMeps! ankuHNIIb-
HBIX TPYIII BKIIOYAIOT (HO HE OTPaHMYMBAIOTCS TOJBKO MMH) STHHWI, TPONUH- -1, mponuH-2-ui U T.1. B He-
KOTOPBIX BapHaHTaX OCYIIECTBICHHUS aKHHUIBHBIA ()parMeHT COIEPXKHUT OT 2 10 6, oT 2 1mo 4, wiu oT 2 10 3
aTOMOB yTJIEpPOa.

[Ipu ucrob30BaHMM B HACTOSAMIEM TeKCTe TepMHH "C, ,-alKiiieH", IPUMEHSIEMbIH OTAEIHLHO U B KOM-
OWHAIMH C IPYTHMH TEPMUHAMH, 03HAYaeT JABYXBAJCHTHYIO alIKWIBHYIO CBSI3YIOIIYIO TPYIITY, COEPKAITYIO OT
n 10 m aroMoB yriepona. [IpuMepsl aqKWICHOBBIX TPYII BKIHOYAIOT (HO HE OTPAHHYHMBAIOTCS TOJIBKO HUMHU)
otaH-1,2-qumn, npomnas-1,3-muwmn, npomnas-1,2-nuwn, Oytas-1,4-gumn, OyraH-1,3-muwmn, Oyrad-1,2-gumm, 2-
METHII-TIPOTaH-1,3- Ui ¥ T.11. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS alIKUICHOBBIN ()ParMEHT COICPIKUT OT
2n106,0r2 n04,0r2103,0t1 10 6,0t 1 104, umm ot 1 10 2 aTOMOB yriepoaa.

[Ipu ucnonb30BaHUM B HACTOSILEM TeKCTe TepMUH "C, -aIKOKCH", IPUMEHSEMBIH OTIEIHHO WM B KOM-
OWHAIMM C APYTHUMH TEPMHUHAMH, O3HAYaeT TPYIIY, UMEIOIIYIo (hopMyiy -O-aJKul, Tie alKimIbHas TpyIa co-
JIEpXHUT OT N I0 M aToMOB yriepona. [IpuMeps! alKOKCH-TPYIIT BKIIOYAI0OT METOKCH-TPYIILY, 3TOKCH-TPYIIITY,
MPOTIOKCH-TPYIITY (HampuMep, H-IIPOTIOKCH W HU3OTPOIIOKCH), TPET-OyTOKCH-TPYIITY H T.II. B HEKOTOPHIX BapH-
aHTaX OCYIECTBICHHUS ANKMIIbHAS TPYIIa COAEPKUT OT 1 10 6, oT 1 10 4, win ot 1 10 3 aTOMOB yriieposa.

[Tpu ucnonb30BaHUU B HACTOSIIEM TeKCTe TepMUH "C,_,-apHUIOKCH", IPUMEHSIEMbII OTIEIBHO WU B KOM-
OWHAIMM C IPYTMMH TEPMHUHAMH, O3HA4YaeT TPYIITY, HMEIONyio ¢hopmyny -O-apui, Tae apuibHas TPyIma co-
JICPXKHT OT N 0 M aTOMOB yriiepoja. [IpumMephl apuiaoKCH-TPYII BKIFOYAOT (HEHOKCH- H HAQTHIOKCU-TPYIIILY.

IIpu ucnonb3oBaHuM B HacTosimieM Tekcre TepMUH "C, ,-alKUIaMUHO" O3HAauaeT TPYIIy, MUMEIOUIYIO
dbopmyny -NH(ankwn), rie ankuiibHas TPYIIa COISPKUT OT n O M aTOMOB yriiepoaa. B HEKOTOPEIX BapHaHTax
OCYILECTBIICHHSI alIKUIbHAsI TPYyTIa COAepKUT OT 1 10 6, oT 1 0 4, unu ot 1 no 3 atomoB yriepoaa.

[pu ucnoap30BaHUM B HACTOSAIIEM TeKCTe TepMHUH "C,_,-aTKOKCHKapOOHWIT" 03HAYaeT TPYIITY, UMCIOIIYIO
bopmyny -C(O)O-anmkui, Tie aNKWIbHAS TPYIIa COISPKUT OT N IO M aTOMOB yTiepoja. B HeKOTOpsIX BapuaH-
Tax OCYIIECTBICHHS aJKMIbHAS TPYIIa COaepKuT oT 1 1o 6, ot 1 10 4, nnm ot 1 10 3 aToMOB yrieposa.

[Ipu mcnonp30BaHUU B HAcTOSIIEM TekcTe TepMuH "C,_,-amKniakapOoHMWI" 03HaYaeT TPyNITy, UMEIONTYIO
dhopmyny -C(O)-ankui, rae aaKuIbHas TPYIA COASPKUT OT N IO M aTOMOB yriepoaa. B HEKOTOPHIX BapHaHTax
OCYIIIECTBIICHHUS aJIKWIIbHAS TPYTIa COAepk HT OT 1 10 6, oT 1 110 4, win ot 1 10 3 aTOMOB yriIeposa.

[Ipu wcmonp30BaHUK B HACTOSAIIEM TeKcTe TepMHH "C, ,-AIKIIKapOOHWIAMUHO" O3HAYaeT TPYIITy, UMe-
tomyto ¢popmyny -NHC(O)-ankun, rie ajakuibHas TpyIia COAEpXKUT OT N I0 M aTOMOB yriepoaa. B HekoTopbIx
BapHaHTax OCYIIECTBICHU aJIKWJIbHAs TpyMIa colepkut ot 1 10 6, ot 1 1o 4, unu ot 1 g0 3 aToMOB yriepoaa.

[Tpn ucronp3oBaHMM B HAcTOSIEM TekcTe TepMHH "C, -aIKWicyab(QOoHMIaMHUHO" O3HAYaeT TpyIILy,
umeromyro gopmyny -NHS(O),-ankui, rae ankuiabpHas TpyIIa COACPKUT OT N 10 M aTOMOB yriieposa. B Heko-
TOPBIX BapHAHTaX OCYILECTBJICHUS aJNKUIIbHAs TPyMIa cOmep:kuT oT 1 no 6, o 1 no 4, umu ot 1 no 3 aTromoB
yriaepoaa.

[Ipu WCMONB30BaHWKM B HACTOSIIEM TEKCTe TEPMHH "aMUHOCYIb()OHMI" O3HAYaeT TPYIITy, WMEIONIYIO
¢opmyiy -S(O),NH,.

[Ipyn ucmonb30BaHWUW B HACTOAIMIEM TeKCTe TepMUH "C, ,-AIKWIaMAHOCYIH(GOHMI" O3HAYaeT TPYIILY,
nmerontyro popmyiny -S(O),NH(ankun), riae ankuiapHas TPyna COASPKUT OT N JI0 M aTOMOB yriiepona. B Heko-
TOPBIX BapuaHTaX OCYIIECTBICHUS aJKWJIbHAS TPYyIIa COAEPKUT oT 1 10 6, ot 1 mo 4, uimu ot 1 mo 3 atomoB
yriaepona.

[Tpn ucnone3oBanuy B HacTosmeM Tekcte TepMuH "mu(C, ,-aKm1)aMUHOCYIb(GOHMI" 03HAYaeT TPYIILY,
umerotnyr Gopmyy -S(O),N(ankun),, rae Kaxaas alKWIbHAs TPyIa He3aBUCUMO COACPIKUT OT N IO M aTOMOB
yriaepoaa. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS KaXKAasl ANKWIbHAS TPYIINA COACPIKUT, HE3aBUCUMO, OT 1 110
6,01 1 10 4, wnu ot 1 10 3 aTOMOB yrieposa.

[Ipu wcrmoMp30BaHUM B HACTOSINIEM TEKCTE TCPMHUH "aMHUHOCYIH(POHWIAMUHO" 03HAYACT TPYIILY, UMCIO-
mryto popmyiry -NHS(O),NH,.

[Ipu wcmonp30BaHUM B HACTOSIIEM TekcTe TepMHH "C, ,-alIKIJIaMUHOCYIb()OHUIAMIHO" O3HAYaET TPYII-
my, uMmerortyto popmyny -NHS(O),NH(ankwn), rae alkwibHas TPYIIa COAEPKUT OT N 0 M aTOMOB yIJIepoJa.
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B HekoTOpBIX BapHaHTaX OCYLIECTBICHUS alKMIbHAs TPyINa coaepkut oT 1 1o 6, ot 1 1o 4, wnu ot 1 go 3 aro-
MOB yTiepoja.

[Ipu ucmonp3oBanum B HacTosAmEeM TekcTe TepMuH "mu(C,.,-aJIKi) aMHHOCYIh(OHMIAMAHO" O3HaYaeT
rpynmy, uMmerornryio dopmyry -NHS(O),N(ankwin),, Tae Kaxaas aaTkuiabHas TpyIna He3aBUCHUMO COIEPKUT OT N
JI0 M aTOMOB yTiepoja. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS KaKIas alKWIbHAS TPyIIa COICP)KUT, He3a-
BHCHUMO, OT 1 710 6, oT 1 10 4, wu ot 1 10 3 aTOMOB yriIeposa.

[Tpu rcronb30BaHUK B HACTOSIIIIEM TEKCTE TEPMUH "aMHHOKapOOHMIAMHUHO", TPUMEHSIEMBIN OTACIHHO HITH
B KOMOMHAIIMH C APYTUMHU TEPMHUHAMH, O3HAYaeT rpyIiry, nuMmeronryro opmyny -NHC(O)NH,.

[Tpn ncronb30BaHNK B HACTOSIIEM TEKCTe TepMUH "C, ;- IKHWIIaAMHHOKApOOHMIaMUHO" O3HAa4YaeT rpyIiy,
umetomyio Gopmyiny -NHC(O)NH(ankwi), rae ajdkuiabHas Tpymna COAECPXKUT OT N JI0 M aTOMOB yriepoxa. B
HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS aIKUIbHAsS IpyNna coAepkuT ot 1 1o 6, ot 1 1o 4, unu ot 1 1o 3 aro-
MOB yTiepoja.

[Mpn ucronp3oBaHMu B HacTosmeM TekcTe TepMHH "1u(C, ,-aJKHI)aMHHOKapOOHWIAMHHO" O3HAYaeT
rpymmy, umeromyo ¢popmyiy -NHC(O)N(anmkuin),, rae Kaxaas alKWibHas TPyINa HE3aBUCUMO COJEPXKUT OT N
JI0 M aTOMOB yTiepoja. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS KaKIas alKWIbHAS TPyIIa COICPKUT, He3a-
BHCHUMO, OT 1 710 6, 0T 1 10 4, wu oT 1 10 3 aTOMOB yriIeposa.

[Ipu mcnonp30BaHUU B HACTOSIIEM TeKcTe TepMHH "C, -alKmIKapOamMmI" o3HavYaeT Trpymy, UMEIONTyI0
dhopmyny -C(O)-NH(ankwmn), rae alKuibHas TPYIIa CONEPKUT OT N O M aTOMOB yrieponaa. B HEKOTOpHIX Ba-
pHaHTaX OCYIIECTBICHUS AJKIIFHAS TPYyIIa COAEPKUT oT 1 10 6, oT 1 10 4, wimm ot 1 1o 3 aToMoB yriepona.

[Ipu ncmosb30BaHNN B HACTOSIIEM TekcTe TepMHH "'C,_-amkuiakapbaMom” o3Ha4daeT TPYITy, UMEIONTYIO
¢dopmyny -OC(O)NH(ankwi), rae aakuiIbHas IpyIa COIEPKUT OT N JI0 M aTOMOB yriiepoja. B HeKoTopbIX Ba-
pUaHTax OCYIIECTBIICHUS alKWIbHAs Ipymnna coaepxut oT 1 10 6, ot 1 1o 4, wnum ot 1 10 3 aTOMOB yriiepoja.

[Ipu ucmoNb30BaHUK B HACTOSINEM TEKCTE TEPMHUH "THO" 03HAYACT IPYIITy, UMEHOIIy0 Gopmymy -SH.

[pu ucronp30BaHUM B HACTOSIIEM TeKcTe TepMuH "C ., -alKHiICynbQUHIIT" 03HAYACT TPYIILY, UMCIONIYIO
¢dopmyy -S(O)-anmku, A€ aTKWIbHAS TPYIIA COAEPXKHUT OT N I0 M aTOMOB yriieposa. B HeKoTophIx BapuaHTax
OCYIIECTBIICHHUS aJKWIIbHAS TPYTIIa COAEPKUT OT 1 10 6, oT 1 110 4, win oT 1 10 3 aTOMOB yriiepoja.

[Tpu ncnonb30BaHUM B HACTOSIIEM TeKcTe TepMUH "C,_,-aKIICYTb(POHMI" 03HAYAET TPYIITY, HMEIOIIYIO
dhopmymy -S(O),-ankui, TIe alKiIbHasS TPYIa COASPKUT OT N IO M aTOMOB yriiepona. B HEKOTOpPHIX BapHaH-
Tax OCYIIECTBICHHS aJKMIbHAS TPYIINa COAepKUT oT 1 10 6, oT 1 10 4, nnm ot 1 10 3 aToMOB yriepoa.

[Tpu rcrob30BaHUM B HACTOSIIIIEM TEKCTE TEPMUH "aMHUHO" 03HAYaeT TPYIITy, HMerotyio hopmyiry -NH,.

[Tpu ucNoaB30BaHUU B HACTOSIIEM TEKCTE TEPMUH "apuiL," MPUMEHSIEMBIH OT/IEJIHHO MU B KOMOWHAITUU C
JIPYTrMMH TEPMHHAMHM, 03HAYaeT apOMaTHYECKYIO YIJIEBOAOPOIHYIO TPYIILY, KOTOpas MOXXET ObITh MOHOLIMKIIN-
YeCKOW WJIM TOJMIMKINYECKOl (Hampumep, conepxkamieii 2, 3 win 4 CKOHICHCHPOBAaHHBIX KoJibla). TepMuH
"C.m-apui" 03HauaeT apUIIbHYIO IPYIILY, COAEPIKAIIYI0 OT N 10 M aTOMOB YIJIEpPOAa B LIUKIE. ApUIbHEBIE TPYII-
1Bl BKJIIOYAIOT, Harpumep, (Genun, HadTui, aHTpaneHn, (eHeHaTpEeHWII, HHIaHWI, MHACHII | T.11. B HekoTo-
PBIX BapHaHTaX OCYIIECTBIICHHUS apUIbHbIC TPYIIIBI COAEpPKaT OT 6 1o mpuMepHO 20 aTOMOB yriiepoa, oT 6 10
npuMepHo 15 atomoB yraepoaa, uinu ot 6 1o npumepHo 10 aToMoB yriepona. B HEKOTOpBIX BapuaHTax OCyIie-
CTBJICHUS apJIbHAS TPYTIIA IPEACTABIISIET COO0H 3aMEIIeHHBIN M He3aMeIIeHHBIH (peHMI.

[Ipu ucroNb30BaHUK B HACTOSIIEM TEKCTE TEPMUH "KapOamMmiI' O3HAYaeT TPyITy, HUMEIONyI0 GopMymy -
C(O)NH,.

[Tpu ucoIB30BaHUHM B HACTOSIIEM TEKCTE TEPMUH "KapOOHMI", TPUMEHSEMBIH OTACIHFHO WIH B KOMOWHA-
MU C IPYTUMH TepMuHaMu, o3HadaeT -C(=0)- rpymiy, KOTOPYIO MOXHO Takke 3amucaTh kak C(O).

[Tpn ucronp30BaHUN B HACTOSIIEM TEKCTE TEPMUH "KapOaMomiI" 03Ha4aeT rpyMIy, UMEIOyo GopMyIy -
OC(O)NH,.

[pu ucrob30BaHUM B HACTOSIIIEM TEKCTe TepMHUH "TiaHo-Ci_;almkmi’ 03HaYaeT TPYIINY, UMEIOIYIO (op-
myny -(Csankunen)-CN.

[Tpn ucrionp3oBanuy B HactosimieM Tekcre TepMuH "HO-C jankun" o3HayaeT rpymiry, UMerouryto Gopmy-
ny -(Cy_zamkmien)-OH.

[Ipu ucronb3oBaHuK B HacTosMEM TekcTe TepMuH "1u(C,,_,-aIKmT)aMUHO" 03HAYaeT TPYINTY, UMEIONTYIO
tdhopmyny -N(anmkni),, e Kakaast ajJKIIbHas TPYIIa COACP)KUT, HE3aBUCHMO, OT N 0 M aTOMOB yriiepoaa. B
HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS KaXKAas aJKUIbHAsS TPYIa HE3aBHCUMO COAEPKHUT OT 1 10 6, ot 1 1o 4,
nnu oT 1 10 3 aToMOB yriiepoaa.

[Tpu ucnonp3oBaHUM B HacTosmeM Tekcte TepMuH "au(C . ,-aTKmi)kapoamMu”" o3HadaeT Tpymiy, HMEro-
mryto popmyiry -C(O)N(amkun),, e Kakaas alkuiabHas Tpynna COAEPKUT, HE3aBHCHMO, OT N 10 M aTOMOB yT-
Jepoaa. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS KaX/Jas ajKMIbHAs TPYIIa HE3aBUCHMO COJIEPXKHUT OT 1 10 6,
oT 1 1o 4, wmu ot 1 10 3 aToMoOB yraepona.

[Tpn ncnonp3oBaHuy B HacTOsmEeM TekcTe TepMuH "1u(C,, ,-alKui)kapbamMoma" o3HavyaeT rpyIiry, IMero-
myo dopmyiy -OC(O)N(ankmn),, rue Kaxaas ajJKuiIbHas TPYIIa COAEPKUT, HE3aBUCUMO, OT N JI0 M aTOMOB
yrieposa. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS KaXK/asl aKMIIbHAsI TPYIIIa HE3aBUCUMO COJEPKUT OT 1 10
6,01 1 10 4, wu ot 1 10 3 aTOMOB yriepona.

[Ipu ucronp3oBannK B HacTosmeM Tekcte "ramoreH" o3Havaer F, Cl, Br uimm 1. B HekoTophIX BapuaHTax
OCyIIeCcTBIICHHUs rajoreH npeacrasisieT coboit F, Cl, Br unu 1. B HEKOTOpEIX BapraHTaX OCYIIECTBJICHHUS Tajo-
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reH npenacraBisieT cooboit F, Cl unu Br. B HEKOTOpBIX BapuaHTaX OCYIIECTBICHUS TaJIOTEH MPEACTaBIIeT Co00M
Cl. B HEeKOTOPBIX BapHaHTaX OCYIICCTBICHHS TaJIOTCH peACTaBisieT coooii F.

[Tpu ucnonp3oBaHuM B HacTosIeM TekcTe "C, ,-TaloreHATKOKCH" 03HAYaeT IPYIITy, UMEIONIYIO (hOpMyITy
-O-rajoreHaiIKuI, COAePXKAIlyl0 OT N 0 M aToMoB yriepona. [IpuMepoM rajJoreHanKOKCH-TPYIIHBI SBISACTCS
OCF;. B HEKoTOPHIX BapHaHTAaX OCYIICCTBICHHS TaJIOT€HAIKOKCH-TPYIINA TOJIBKO (propupoBaHHas. B HEKOTOPHIX
BapHaHTaX OCYIIECTBICHHUS ANKWIbHAS TPYIa COAEPKUT OT 1 110 6, ot 1 1m0 4, wiw ot 1 110 3 aToMOB yriIepona.

[Ipu HucIoNb30BaHUK B HACTOSIIEM TeKCTe TepMHUH "C,.,-TaJoreHaIKWI", TPAUMEHIEMBIH OTICIHHO WU B
KOMOWHAIIMK C IPYTMMH TEPMHHAMH, 03HAYaeT aJKWIBHYIO TPYIITY, COIEPIKAIlyI0 OT OZHOTO aTOMa TajoreHa
J0 2s+1 aTOMOB TajoreHa, KOTOpbIe MOTYT OBITH OJMHAKOBBEIMHY FJTU PAa3HBIMH, IJi¢ "'s" 3TO YHCIIO aTOMOB yTJe-
polla B aNKWILHOW TPYIIIE, T/I€ aJKHIIbHAS TPYINAa COJCPKHUT OT N IO M aTOMOB yriiepoaa. B HEKOTOpBIX Bapu-
AHTaxX OCYIICCTBIICHHUS TaJOTCHATIKIIIbHAS TPYIIIA TOJBKO (PTOPUPOBaHHAS. B HEKOTOPHIX BapHaHTaX OCYIICCTB-
JIEHHs aJIKUJIbHAs TPYIIa coaepkuT oT 1 1o 6, ot 1 10 4 unu ot 1 go 3 atomoB yriepoaa.

[pu ucroap30BaHUU B HACTOSIIEM TEKCTE "IIUKIOANKIII"' 03HAYACT HEAPOMATHICCKHIE IUKITHYCCKUE YTIIe-
BOJIOPOJIBI, BKJIFOYAs [UKIM30BaHHBIC aJTKWIGHBIC W/HIM AIKCHWIBHBIC TPYIIBL. [[UKI0aNKIIBbHBIE TPYIIITEI MO-
TyT BKJIFOYATh MOHO- WJIH TTOJIMIIUKIINYECKUE (Hampumep, coaepkantue 2, 3 wim 4 CKOHIEHCUPOBAHHBIX KOJIbIIA)
TPYIIBI ¥ CHUPOIUKIIBL. [[UKITOQNKIIIEHBIE TPYIITEI MOTYT conepkath 3, 4, 5, 6, 7, 8, 9 wim 10 nukiioodpasyro-
mmx aromoB yriepoaa (Cs.jg). LlukmooOpa3yromuye aToMbl yriieposia B MUKIOATKHIBHOW TPYIIE MOTYT OBITh
Heo0s3aTeTbHO OKCO- WU Ccynbdumo-3amenieHHbMu (Hanpumep, C(O) wmu C(S)). LuKIoaIKIIEHBIE TPYIIIBI
BKITIOYAIOT TAKOKE ITUKIIOATKIINACHBL. [IprMephl HUKIOANKIIBHBIX TPYII BKIIOYAIOT IMUKIOMPOIII, IUKIO0Y-
THJI, OAKJIOTICHTHI, IIMKJIOTEKCHII, IUKIOTeNITHII, IUKJIONEHTEHIII, TUKIJIOTeKCEHIII, IIUKIIOTEKCAIUSHILI, IIIKIIO-
TeNTaTPUSHIII, HOPOOPHUI, HOPITUHII, HOPKAPHII U T.I. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS IMKIIOAN-
KWJI TIPEJICTABISACT COOOW MUKIIOMPOIHII, IIUKIO0YTHI, IUKIONEHTH, IIUKJIOTCKCIII, IIMKJIOTICHTIIT WA aJJaMaH-
TWI. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS IMKIIOATKIII COMEPKUT 6-10 IMUKIO00pa3yIOIUX aTOMOB YTJic-
pona. B HEKOTOPHIX BapUaHTAX OCYIIECTBICHUS IHMKIOATKWI MpPEACTaBsieT co0oi amamanTmwi. Takke B ompe-
JICIICHNE [UKIOANKIIA BXOAAT (hParMEeHTHI, KOTOPHIC COACPIKAT OJUH WM OOJBINE apOMATUYCCKHX IIMKIIOB,
CKOHJICHCHUPOBAHHBIX (T.€. UIMEIOIINX OOIIYIO CBSI3b) C MUKIOATKHIBLHBIM KOJBIIOM, HAPUMEDP OCH30- W THE-
HUJIBHBIC TTPOM3BOHBIC IIUKIIOTIEHTaHa, IUKJIOTeKcaHa u T.1. L{ukinoankuiabpHas Tpymnmna, coaepikarias CKOHACH-
CHUPOBAaHHBIN apOMATHUECKHUN IUKII, MOKET OBITh MPUCOETUHEHA Yepe3 000 MUKI000pa3yIONINA aToM, BKITIO-
Yasi TUKI000Pa3yIOMHHA aTOM B IPUKOHACHCUPOBAHHOM apOMaTHYECKOM ITHKIIE.

[Ipu ucnop30BaHUN B HACTOSIIEM TEKCTE "TeTepoapuil” 03Ha4aeT MOHOIMKIMIECKUN UITH TTOJTUITUKITIYIC-
CKHI apOMaTHYECKHH TeTEPOLMKII, COEePKAIMNN B IIUKJIE TI0 MEHbBIIIEH Mepe OIWH T'eTepoaToM, BEIOpaHHBIN U3
Cephl, KHCIOPOa U a30Ta. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHUS TeTEPOAPUITBHOE KOJBIIO CONEPkKUT 1, 2, 3
WK 4 TEeTepoaTOMOB B IIUKJIC, HE3aBUCUMO BBIOPAHHBIX M3 a30Ta, CEPhI U KUCIOPOAa. B HEKOTOPBIX BapHaHTax
OCYILIECTBIICHUS JTFO00H 1HKII000pasyromuii N B rerepoapibHOM (pparMeHTe MOXKET SBIAThcS N-okcuaoM. B
HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS I€TEPOAPHI COAEPKUT B Komblle 5-10 atomoB u 1, 2, 3 unu 4 rerepoa-
TOMOB B [IUKJIC, HE3aBHCUMO BHIOPAHHBIX U3 a30Ta, CEPhl M KUCIOpOoa. B HEKOTOPBIX BapHaHTaX OCYIICCTBIC-
HUS TETEPOAPHUIT COJICPKHUT B KOJbIIE 5-6 aTOMOB ¥ | WK 2 TeTepoaToMOB B IUKJIE, HE3aBUCUMO BHIOPAHHBIX U3
a30Ta, Cepel W KHUCIOpoga. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS TETEPOAapHil MPEACTaBIsAeT COOOH 5-
YJICHHBIN WJIN 6-4JICHHBIN TeTepOapuIbHBINA IIUKI. S-4JIeHHBIA TeTepOapMIIbHBIN UK MPEACTaBIsAET COO0H Te-
TEPOAPHII C IIUKIIOM, COAEPKAIIUM 5 aTOMOB B IHMKJIE, T OJWH WU OoJbIe (Hampumep, 1, 2 uau 3) aToMOB B
nukie HezaBucuMo BeiOpaHbl m3 N, O u S. [IpumepaMu 5-4JI€HHBIX TeTEPOAPIIIOB SBISIOTCS THEHWI, (QypwuiI,
TUPPOIAI, UMHUIA30JIMII, THA30IWI, OKCA30JIHI, MTUPA30IIMII, H30THA30IWI, H30Kcazomni, 1,2,3-Tpuazonmn, Tet-
pazomun, 1,2,3-tuanuazonun, 1,2,3-okcanuazomui, 1,2,4-tpuazonun, 1,2,4-tuaguazonun, 1,2,4-okcaauazonud,
1,3,4-tpuazomuin, 1,3,4-tnaguazonun u 1,3,4-okcaana3onui. 6-ujJeHHBIA reTepoapuIbHbIA LUK NPEACTaBIIAET
co00¥i reTepoapui ¢ IUKIIOM, COACpKaIM 6 aTOMOB B IUKJIE, TJ¢ OMUH WiH Ooublie (Hampumep, 1, 2 wim 3)
aTOMOB B IIUKJIC He3aBUCUMO BIOpaHbl U3 N, O u S. [IpuMepaMu 6-4JICHHBIX TETCPOAPHUIIOB SIBISIOTCS APHIAIL,
MUPA3HHUIL, TUPUMUAINHIIL, TPUAZUHIIT ¥ TAPUATA3HHIA.

[pu ucrob30BaHUM B HACTOSIIEM TEKCTE "TETEPONMKIOANKII" O3HAYaeT HEApOMATUICCKUE MOHOIIMKITH-
YEeCKHE WIHA MOJUIHUKINIECKHE TeTePONUKIIBI, COAEPIKaIlie OTUH WIH OOJIbIIe MUKIO00pa3yoNX IeTepoaro-
MOB, BbIOpaHHBIX U3 O, N wim S. B moHsATHE "TreTepOonuKIoanKui” BXOAIT MOHOIMKIHYECKHe 4-, 5-, 6- u 7-
YIEHHBIE TeTePOINKIOAIKHIBHBIC TPYMITEL. | eTepONMKIOANKINIFHBIC TPYIIIEI MOTYT Taloke BKJIIOYATh CITHPO-
UKIEL. [IprMeps! TeTepOonMUKIOATKMIBHBIX TPYII BKIIOYAIOT MHPPOIUANH-2-0H-1I, 1,3-M30KCca30MuanH-2-0H-
WI, TIHPAaHWI, TEeTPAarHIPONHMPAHWUI, OKCETaHWI, a3eTHIWHWI, MOP(GOIUHHUI, THOMOPQOIMHWI, MHIICPAa3HHII,
TeTparuApoPypaHui, TETPAruAPOTHCHWI, HHUIECPUIUHII, MHPPOIUINHII, W30KCA30IUINHIII, W30THA30IHIH-
HUJI, TUPA3OTUINHIII, OKCA30IHIMHII, THA3OJIUANHIII, UMUIA30JIMANHIIL, a3enanmi, OcH3asenan u T.11. [{ukio-
00pa3yromye aTOMBI YTIepoJa U reTepOaTOMBI B TETCPONUKIOAIKHIBHON TPYIIE MOTYT OBITH HEOOsI3aTEIBHO
OKCO- Wik cynbhuno-3amenmieHabMu (Harpumep, C(0), S(O), C(S) unmu S(O),, u 1.1.). ['eTepormkioankuibHas
TPYIIa MOXKET OBITh MPUCOCTUHEHA Yepe3 MUKIO00Pa3yIoNMid aToM YIIepoJia WK IMKIO00pa3yroIuil rere-
poatoM. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS TETCPONUKIOATIKIILHAS Tpyna conepkuT 0-3 TBOIHBIX CBs-
3eil. B HEKOTOPBIX BapuaHTaX OCYMICCTBICHUS IeTEPOLIUKIOANKIIbHAS Tpynna cogepXutT 0-2 TBOWHBIX CBS3CH.
Taroke BKITIOYCHBI B OTIPEIEICHHE TeTePONUKIIOAIKIIA (PParMeHThI, KOTOPHIE COAep KaT OIUH MIIH OOJbIIE apo-
MaTHYECKUX ITUKJIOB, MPUKOHICHCHPOBAHHBIX (T.€. MMEIOMINX OOIIYIO CBS3b) K IMKIOATKWIBHOW KOJBITY, Ha-
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npuMep OSH30- WM THEHWIbHbIE TPOU3BOIHBIC TIHIIEPUIMHA, MOP(]OIIIHA, a3eniHa U T.A. | eTepOoIHKIoaIKNIIb-
Has TPYIIa, coJepiKaliasi KOHACHCHPOBAHHOE apOMaTHYECKOE KOJIBI0, MOKET OBbITh NPHCOEIMHEHA Yepe3 JIo-
00l UKII000PA3yIOIMUK aTOM, BKIIOYAs MUKJIOO0OPa3yIOMMA aToM MPHUKOHJIECHCHPOBAHHOTO apOMATHYECKOTO
uKIa. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS T€TEPOLUKIOAIKII conepuT 4-10, 4-7 wiu 4-6 aTOMOB B
muKiIe U 1 wim 2 rerepoaroma, HE3aBUCHMO BBHIOPAHHBIX M3 a30Ta, KHCIOPOJa WU CEepPhl, M COACPKUT OAWH WIN
0oJbIIe aTOMOB B IIUKJIE B OKHCJICHHOM COCTOSIHHH.

B HekoTOphIX (hparMeHTax TEKCTa ONPENENCHUS U BapHUaHTHI OCYIIECTBICHHS OTHOCSTCS K KOHKPETHBIM
UKIaM (HarpuMep, pypaHOBOMY IIHKITY, MAPUINHOBOMY IIHKIIY | T.A.). Ecin He yka3aHO MHOE, 3TH IUKIBI MO-
TYT OBITh IPUCOETUHEHBI K JI0OOMY WIEHY LUKJIA, IIPH YCIOBUH, YTO HE IPEBBINIAETCS JIOMyCTHMAasl BaJICHT-
HOCTH aroMa. Hampumep, a3eTHAMHOBBIN HUKJI MOXKET OBITH MPHCOEAMHEH 10 JI000MY TIOJIOKEHUIO B IMKJIC, B
TO BpeMsI KaK MUPHINH-3-UIbHBINA MK IPUCOSINHEH T10 MTOJI0KEHHIO 3.

TepmuH "coequHenne" IpU UCIIOJIB30BAaHUH B HACTOSIIIEM TEKCTE BKIIFOUAET BCE CTEPEOM30MEPHI, TeOMET-
pHUUYECKHEe M30MEPHI, TAyTOMEPHI U M30TOIBI M300paXKEHHBIX CTPYKTYp. CoenuHeHHs, HACHTU(QHUIMPOBAHHEIEC B
HACTOSIIIEM TEKCTE 10 CBOEMY HA3BAaHMIO WJIM CTPYKTYpE KaK OJMH KOHKPETHBIH TayToMep, BKIIOYAIOT JIpyTUe
TayTOMEpHBIE (POPMEI, €CIT He YKa3aHO HHOE.

OnmcaHHBIE B HACTOSIIEM TEKCTE COCIMHEHHUS BKIIOYAIOT TAaKKe TayTOMepHbIe (popmbl. TayroMepHbIE
(hopmbl 00pa3yrOTCS IPHU MUTPAITIN OJUHAPHON M COCETHEN JBOWHOM CBSI3H, C OJTHOBPEMEHHOW MHUTPAIMEH MPo-
ToHa. TayToMepHBIe (POPMBI BKITIOUAIOT MPOTOTPOITHBIE TAyTOMEPHI, KOTOPHIE TPEACTABIAIOT 000 H30MEpHBIE
MIPOTOHHPOBAHHBIE COCTOSIHUS, NMEIOIINE OJMHAKOBYIO SMITUPHIECKYIO (hOpMYITy B CyMMapHbIi 3apsn. [Ipume-
PBI TIPOTOTPOMHBIX TAYTOMEPOB BKIIOYAIOT KETOH-CHOJBHBIC IMAapbl, Maphl aMUA-UMHUAHAS KHCJIOTA, JIAaKTaM-
JIAKTHM, CHAMHWH-VMUWH, ¥ aHHEITHPOBaHHBIC ()OPMBI, TJIe TPOTOH MOXKET 3aHUMATH JBA FUTH OOJIBIIIE MTOJIOKCHIHA
B reTepoLMKINYECKO cucteme, Hanpumep, 1H- u 3H-umunazon, 1H-, 2H- u 4H-1,2,4-tpuazon, 1H- u 2H-
n3onnnoi, n 1H- u 2H-nmupaszon. TayromepHbie (GOpPMBI MOTYT HAXOJUTHCSI B PABHOBECHH WIIN OBITh CTEPHYECKH
3a()UKCHPOBAHbI B OJJHOH (hOpME TP COOTBETCTBYIOIIEM 3aMEIICHHH.

Bce coenuaenns u nx apManeBTHIECKU IIPHEMIIEMBIE COJTM MOTYT HaXOJHUTHCSI B CMECH C APYTUMH Bellle-
CTBaMH, TAKMMH KaK BOJIAa ¥ PACTBOPUTEIH (HAIPUMEP, THAPATHI U COIBBATHI), HIIM MOTYT OBITH BHIIEIICHBI.

B HEKOTOpHIX BapHaHTaX OCYIIECTBICHHSA MOIYYCHHE COCIMHEHNN MOXKET BKIIOYATh JOOABICHHE KHCIOT
WIIM OCHOBAaHWH U, HAIPUMED, KaTalnu3a LEeJIeBOM Peaknu WIN 00pa30BaHMS COJEBHIX (OPM, TAKUX KaK KH-
CIIOTHO-aITUTHBHEIE COJH.

[IpumepaMu KUCIOT MOTYT OBITH HEOPTaHUYECKHE WIIM OPTaHMYECKHE KUCIOTHL, M OHH BKJIIOYAIOT (HO HE
OTPAaHNUYMBAIOTCS TOIBKO UMH) CHIIBHBIC U ClTa0ble KUCIOTH. HeKoTOphle YacTHBIE BAPHAHTHI KMCIIOT BKITFOYAIOT
XJIOPHCTOBOJIOPOJIHYIO KHCIIOTY, OPOMHCTOBOIOPOJHYIO KUCIOTY, CEPHYIO KHCIOTY, POCPOPHYIO KHCIIOTY, II-
TOIYOJICYIb(POKUCIIOTY, 4-HUTPOOCH30MHYIO KHCIIOTY, METaHCYJIB(OKUCIOTY, OEH30JICYyIbQOKUCIOTY, TPHPTO-
PYKCYCHYIO KHCJIOTY M @30THYIO KHCIOTY. [Ipumeps! c1a0bIX KUCIOT BKIIIOYAIOT (HO HE OTPaHUYMBAIOTCS TOJIBKO
MMH) YKCYCHYIO KHCJIOTY, IPOIHMOHOBYIO KHCIIOTY, OYyTaHOBYIO KHCIIOTY, OCH30MHYIO KHCIIOTY, BUHHYIO KHCIIO-
Ty, TUPOTIIYyTAMUHOBYIO KHCJIOTY, T'YJIOHOBYIO KHCIIOTY, IEHTAHOBYIO KHCIJIOTY, TeKCAHOBYIO KHCIIOTY, T€TaHO-
BYIO KHCIIOTY, OKTAHOBYIO KHCJIOTY, HOHAHOBYIO KHCJOTY M JEKaHOBYIO KUCIOTY. Takke BKIIOYEHBI AUKapOo-
HOBEIE KHCJIOTHI, TAKHE KaK MaJIOHOBasI, (hymMapoBasi M MaJCHHOBASI KHCIIOTA.

[Ipumeps! ocHOBaHMH BKITIOYAIOT THAPOKCHU JINTHS, THAPOKCHI HATPHUS, THAPOKCHU Kayns, KapOoHAT JTH-
THS, KapOOHAT HaTpwsl, KapOoHAT Kaiusg M OWkapOoHAT HaTpus. HexoTopble MpUMephl CHIIBHBIX OCHOBAHHM
BKITIOYAIOT (HO HE OTPaHWYMBAIOTCS TOJIBKO MMH) THAPOKCHIIBI, ANKOKCHIBI, aMHUIBl METAJIOB, THAPUALI METaJ-
JIOB, AHATKIJIAMHIBI METAJUIOB M apMJIAMHUHEI, T/Ie ATKOKCHIBI BKIIOYAIOT COJIM JIUTHUS, HATPHUS U KaJIHS C METHI,
STHI U T-OyTHJ OKCHAAMHU; aMUJIbl METAJUIOB BKIIIOYAIOT aMUJ[ HATPUS, aMUJ KAl W aMUJ JUTHS; TUAPUIBI
METAJUIOB BKJIFOYAIOT THUIPHI HATPHS, TUAPUA Kadus U TUAPUI JTUTHUS; ¥ JHATKAIAMUABl METAIUIOB BKIFOYAIOT
COJIH JIUTHSI, HATPHUS U KAl ¢ METWII, STWI, H-IPOIHJ, U30-NIPOTHJI, H-OYTHII, TPET-OYTHII, TPUMETHICHINI- U
[IUKJIOT€KCUII-3aMEIIEHHBIMU aMUIaMH.

B HexoTOpBIX BapHaHTaxX OCYIIECTBIICHHUS OIMCAHHBIC B HACTOSIIEM TEKCTE COSAMHEHUS WM MX COJH Ha-
XOmATCSI B BbIJENICHHOM Buze. [lon TepMuHOM "B BBIACIEHHOM BHJE" MOJpa3yMeBaeTCs, YTO COEAWHEHUE II0
MEHBIIEH Mepe YaCTUYHO WIIM MPAKTHICCKH IOJHOCTHIO BBIICICHO U3 CPEeAbl, B KOTOPOi OHO OBLIO chopMHUpO-
BaHO UM JETEKTHPOBaHO. YacTHUHOE BBIJCIICHHE MOXET OXBATHIBATh, HAIPHMEpP, KOMITO3UIINH, 00OTaIIeHHBIE
OTIMCaHHBIMH B HACTOSIIEM TEKCTE COSAMHEHISIMH. BrleneHrne MoKeT 0XBaTHIBATh KOMITO3UITHH, COACPIKaIINe
1o MeHbInei Mepe okono 50%, mo MeHbei Mepe okoso 60%, mo MeHsInel Mepe okoao 70%, o MeHbIIeH Me-
pe oxoso 80%, o meHbIIel Mepe okoio 90%, mo MeHbIIel Mepe okoio 95%, o MeHsIIeld Mepe okoio 97%,
WM TI0 MEHBIIEH Mepe 0koiio 99% 1o Becy ONMMCaHHBIX B HACTOSINEM TEKCTE COSAMHEHHH, WM X coyeil. BoI-
JIeJICHUE COSAMHEHUH 1 UX COJICH SIBIISIIOTCS PyTHHHOW onepanueil B JaHHOW 00J1acTH TeXHUKH.

BeipaxeHnue "TeMmnepaTypa okpyxkaromeil cpens!" U "KOMHaTHas TemmepaTypa" WM "KOMH. TeMn', IpH
MCIIOJIb30BaHUU B HACTOSIIEM TEKCTE MMEIOT OOIIENPUHSTOE B TAaHHOW 00JIaCTH 3HAYCHHE M 03HAYAIOT B LIEJIOM
TeMIlepaTypy, HallpuMep TEeMIIepaTypy PEeakliH, KOTOpas MPHUMEPHO paBHA TeMIlepaType B MOMEMICHUH, B KO-
TOPOM MPOBOIUTCS PEAKIUsl, HAapUMep TeMIepaTtypy npumepHo ot 20 npumepHo a0 30°C.

Bripakenune "dapmaneBTHUECKH MpHeMiieMble” PUMEHSETCS B HACTOSIIEM TEKCTe JUlsl 00O3HAuCHHUS Ta-
KAX COEAWHEHHH, MaTepHAJIOB, KOMITO3UIINN W/WIN TO3HPOBAHHBIX ()OPM, KOTOPHIE, B paMKaX IMPHHATHIX MEIH-
IIUHCKUX MPEICTaBICHAN, MOIXOIAT U HCIOIB30BAHNS B KOHTAKTE C TKAaHAMH YeJIOBEKa M )KUBOTHBIX 0€3 M3-
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OBITOYHOI TOKCHYHOCTH, Pa3JpaKCHUs, aJUICPIHUYECKUX PEaKIMi WM JPYrHX MPOOJIeM WIIM OCIIOKHEHHH, CO-
pa3sMepHO ¢ pa3yMHBIM COOTHOIIEHHEM I0JIb3BI M PHUCKA.

Hacrosmee n3o0pereHne BKIIOUACT Takke (apMareBTHUECKH MPHUEMIIEMBIC COJHM OMUCAHHBIX B HACTOS-
meM Tekcte coenuHeHni. [Ipu ucmonp30BaHNK B HACTOSIIEM TEKCTE TepMUH "(apMareBTHIECKH IpHeMIIeMbIe
cony" 03HAYaeT MPOU3BOAHBIC ONMICAHHBIX COSANHEHHH, B KOTOPBIX MAaTEPHHCKOE COSINHEHHE MOIU(HUIIIPOBA-
HO TTOCPE/ICTBOM IIPEBpAIEHHUs] HMEIOIIETOCS KUCIOTHOTO MJIM OCHOBHOTO (hPparMeHTa B €T0 COJIEBYIO (opMy.
[IprmMeps! apMalieBTHYECKH TPUEMIIEMBIX COJICH BKIIFOUAIOT (HO HE OTPaHUYUBAIOTCS TOJIBKO UMH) COJIM HEOp-
TAaHWYECKHUX I OPTaHMYECKHX KHCIIOT C OCHOBHBIMH ()parMeHTaMH, TAKUMH KaK aMHHBI; COJH LIeJIOYeH WiH
OPTaHUYECKHE COJIH C KUCIOTHBIMU ()parMEHTAMU, TAKUMH KaK KapOOHOBBIC KUCIOTHL, U T.I1. dapMaineBTHICCKU
IpUEMIIEMBIE COJIU TI0 HACTOSIIEMY M300pETCHHIO BKIIIOYAIOT OOIIEH3BECTHBIE HETOKCHYHBIE COJIM MaTepUHCKO-
ro coeMHCHHs, cQOPMUPOBAHHEIC, HAIIPUMED, ¢ HETOKCHYHBIMU HCOPTaHUYCCKUMH WIIM OPTaHUYCCKHMU KH-
ciotamu. PapManeBTHIECKN TPHEMIIEMBIE COJIM M0 HACTOSIIEMY M300pPETCHHIO MOXKHO CHHTE3MpOBAaTh M3 Ma-
TEPUHCKOTO COEANHEHUS, KOTOPOE COAEPKUT OCHOBHBIHM MIIM KUCIIOTHBIH ()parMeHT, 0ONIen3BECTHBIMU XHMUYe-
CKUMH METOJlaMHU. B 11e70M, Takue COIM MOXKHO TIOJIyYHTh IYTEM pEaklMH yKa3aHHBIX COSAMHEHHH B (opme
CcBOOOTHON KHUCIOTHI MJIM CBOOOIHOTO OCHOBAHHUS CO CTEXHOMETPHUECKUM KOIMIECTBOM ITOAXOMISAIIETO OCHOBA-
HUS WU KHACJIOTHI B BOJIC WJIM B OPTaHWYECKOM PACTBOPHUTENIE, WIM B CMECH ATHX JIBYX THUIIOB PacTBOPUTENCH; B
[EJIOM TPEIIOYTUTEIFHBIMU SIBIISIIOTCSI HEBOJHBIE CPEMbI, TaKME Kak 3(Hp, STHIAIETAT, CIUPTH (HampuMmep,
METaHOJI, 3TaHOJI, U30-TIPOTIAHO WK OyTaHo) Win aneToHUTPT (MeCN). Criucky moaX0AAIIuX COJIeld MOKHO
HaliTh B kHUTe Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., 1985, p.
1418, u B pabote Journal of Pharmaceutical Science, 66, 2 (1977). O0menpuHATHIE CTIOCOOBI TIOTYUYESHHS COJIe-
BBIX (OopM onmcanbl, Hanpumep, B kaure Handbook of Pharmaceutical Salts: Properties, Selection, and Use,
Wiley-VCH, 2002.

Crioco0b! MPUMEHEHUS

B HacrosiiieM TekcTe ONnMcaHbl croco0b! JIedeHust 3a00eBanust y CyObeKkTa, HyKAalomerocs B 3ToM. [Ipu
UCIIONIb30BAaHUU B HACTOSIIEM TEKCTE TEPMHH "CyOBeKT" o3HayaeT Jo0oe KMBOTHOE, BKIIOYAs MIICKOITUTAIO-
mmx. Hampumep, MBI, KPBICH, IPYTHE TPBI3YHBI, KPOJIHKH, COOAaKH, KOIIKH, CBUHBH, KOPOBBI, OBIIHI, JIOIIAIH,
MPUMAaTHI ¥ JTIOAU. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS CyOBEKT MpeNCTaBIsAeT co00i demoBka. B HexoTo-
PBIX BapHaHTaX OCYIIECTBIICHUS YKa3aHHBIN CIIOCOO BKIIIOYAET BBEJEHNE CYOBEKTY TepareBTHIeCKU 3 (HEeKTHB-
HOTO KOJIMYECTBA OMHMCAHHOTO B HACTOSIIEM H300pETEeHUM COeAMHEHWs (Hampumep, coenuHeHus Gopmynsr (1))
WK ero (hapMareBTHYECKH IPUEMIIEMON CONM. B HEKOTOPBIX BapHaHTAaX OCYIIECTBIICHHS 3a00iieBaHHUE Ipe-
cTaBisieT co00# 3a00eBaHme, CBSI3aHHOE C OJTHUM FUTH HECKOJILKMMH JedekTaMu crutaricnara MPHK.

B HacrosimeM M300peTeHNN OMMCaH TaKkKe crocod JieueHHs 3a00JIeBaHusl, CBSI3aHHOTO C OJHHM WIIM He-
cKoJbkUMU Jedekramu crutaiicuara MPHK, y cyObekTa, Hy KIaromerocst B 9TOM, BKIIIOUAIOIIUI BBEACHHE CYOb-
eKTy TepaneBTHYeCKH 3(P(EeKTHBHOrO KOJIMYECTBA ONMMCAHHOTO B HACTOSINEM H300pETEHUH COeIWHEHUs (T.e.
coenrHeHust popmyisl (I)). B HeKOTOpBIX BapnaHTax OCYIIECTBIICHUs 3a00JeBaHUE, CBSI3aHHOE C OJJHUM MWJIM He-
cKONbKUMU Jedexramu crutaiicuara MPHK, npezacTasisier co6oit 3a0oneBanne NEHTpaIbHOI HEPBHON CHCTEMBI.

B HEKOTOpBIX BapHaHTaxX ONMCAHHBIX B HACTOSIIEM TEKCTE CIIOCOOOB COSAMHEHNE BEIOPAHO U3 TPYIIIIBI CO-
eMHEHWA, TTPUBEICHHBIX B Ta0I. A, min X (GapManeBTHIeCKH IPUEMIIEMBIX coJieil. B HEKOTOPBIX BapmaHTax
OCYIIIECTBIICHUSI COSMHEHUE BBHIOPAHO U3 TPYIIIHI COSTUHEHUH, TPUBEACHHBIX B Tabn. A-2, min ux ¢apMares-
TUYECKH MPHUEMIIEMBIX collell. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS COCIUHEHHE BBIOPAHO W3 TPYIIIBI CO-
eJIMHECHH, TIPUBEICHHBIX B Ta0J. A-3, WK UX (apMaeBTHICCKH MPUEMIIEMBIX COJIeH. B HEKOTOPHIX BapHaHTax
OCYILECTBIICHHSI COEAMHEHNE BRIOPAHO M3 TPYIITEl COSANHEHHH, IPUBEICHHBIX B Tabn. B, nmimm ux dapmaneBTH-
YeCKHU IPUEMIIEMBIX collell. B HEeKOTOpBIX BapuaHTax OCYLIECTBICHHS COCIMHEHHE BBEIOPAHO M3 TPYMIIBI COCIH-
HCHHU, MPUBEJCHHBIX B Ta0N. B-2, mmnm ux (apmamneBTHUCCKH MPUEMIIEMBIX CoJici. B HEKOTOpHIX BapHaHTax
OCYIIECTBIICHHSI COEMHEHNE BBIOPAHO W3 TPYIIIBI COCAUHEHNH, TPUBEACHHBIX B Tabn. B-3, mim ux dapmanes-
THUYECKH MPUEMJIEMBIX CoJied. B HEKOTOpBIX BapHMaHTax OCYIIECTBICHHS COCAMHEHHE BBHIOPAHO M3 T'PYIIIBI CO-
CAMHCHWIA, TPUBEACHHBIX B Ta0a. C, WK uX (apMareBTUIeCKA IPUSMIICMBIX COJICH.

[Tpumeps! 3a00eBaHMH LIEHTPAIBFHON HEPBHON CHCTEMBI BKIIIOYAIOT (HO HE OTPaHUYUBAIOTCS TOJIBKO UMH)
Oone3nb Alnblreiimepa, 60koBol amuoTpodudeckuit ckirepos (ALS), CHHAPOM THTIEPAKTUBHOCTH C ACPUITUTOM
BHUMaHUsA(ADHD), aTunmuuHbIi KUCTO3HBIN (PUOPO3, ayTH3M, pacCTPOHCTBA ayTHUCTUIECKOTO CIIEKTpa, MapaInd
bemma, OumonsipHOe paccTpOMCTBO, KaTallencus, mepedpanbHblii mapamnd, amuoTpodus Illapko-Mapu-Tyra,
cuaapom CHARGE, nenpeccusi, AeMEHIUs, STTUICTICHS, SITHICNITHIECKas dHIe(daaonaTus, dSHIePaTnuT, HaCIe -
ctBeHHas nucaBroHoMus (FD), HaciecTBEHHBINH M30JMPOBaHHBIN neduiut ropmoHa pocra II tama (IGHD II),
cuaapom Ppeiizepa, T100HO-BUCOYHAS NeMEHINS B O0ose3Hb [lapkuHCcoHa, cBsi3aHHas ¢ xpoMocoMoit 17 (FTDP-
17), 6one3Hb XaHTHUHITOHA, CHHIPOM '3amepToro BHYTpH'", OOJBIIOE JETPECCHBHOE PacCTPOHCTBO, CHHIPOM
Mapdana, MEHUHTHT, 3a/iepXKKa B YMCTBEHHOM pa3BUTHH, Ooie3Hb Menkeca (MD), MuUrpeHs, paccesiHHBIN
cxiepo3 (MS), Memmeunas muctpodus (Hampumep, MbimiedHas muctpodus JlromieHa, MbimiedHast TUcTpodus
Bekkepa, BpoxkIeHHAs MBIIICYHAss TUCTpodus Yibpuxa, acUKcHYecKas TOpaKalbHAs JUCIUIA3Ws, MBIIICYHAS
muctpodus OykysIMbI, CIMHABHAS MBIIICYHAS aTPO(QUs ¢ HApyIICHUEM IbixaHus 1, BpoxkaeHHas MbIIICYHAS
muctpodust 1A, Meimednass auctpodus ¢ OyJUIe3HBIM smuaepMo3oM, [linede-monaToyHO-IHIEBas MBIIICYHAS
nucTpodus), MuonaTus (HampuMmep, Muomnatus bernema, Muonatust kojutareHa VI, MUOTYOy/IsIpHas MUOTIATHS,
HEMaJIMHOBAsI MUONATHSA, IPOKCUMAaJIbHAs MUOTIATHS M 3aTPyIHCHNE B MPHOOPETEHUN 3HAHNUH, CBSI3aHHAS C JieC-
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MHHOM MHoONaTus U BpoxaenHas muonarust ¢ odaramu), Helipopubpomatos 1 tuma (NF1, 6onesns ¢on Pexk-
muarxaysena NF; nepudepnueckuit NF), neiipodudbpomaros 2 tuma (NF2), curapom 3arsuiouHoro pora, 6o-
ne3ns [lapkuHCOHA, peTHHOOMAacTOMa, CHHAPOM PerTa, mm3odpeHus, TPOMUIECKHH CIaCTHYECKUN Maparmapes,
curzpoMm Typera u TyOepO3HBII CKiIepo3. B HEKOTOPHIX BapHaHTaX OCYIISCTBICHHS 3a00JIeBaHUE, CBSI3aHHOE C
OJIHMM WJTM HECKOJIbKUMH Aedektamu crutaiicnara MPHK, npeacraBnser coboit 3aboyieBaHne U3 TIEPEUUCIICH-
HBIX B Ta0m. 1.

B HexoTOpHIX BapHaHTaX OCYIIECTBICHHS 3a00JIeBaHUE, CBA3aHHOE C OJHUM WM HECKOJIBKUMH Aedekra-
Mu crutaiicuara MPHK, BBIOpaHo W3 TpymImbl, cOCTOsIIEH W3 OOKOBOTO amuoTpoduueckoro ckiepo3a (ALS),
ATUIIMYHOTO KHCTO3HOTO (uOpo3a, ayTH3Ma, pacCTpOHCTB ayTHCTHUECKOTO chekTpa, amuorpoduu Illapxo-
Mapu-Tyra, cuanpoma CHARGE, nemeHnumu, snunerncuu, SMUICITHYCCKON SHIEhaIOMaTHH, CEMEHHOMN JTH3aB-
tonomun (FD), HacneacTBEeHHOro M30IMpoBaHHOTO aAepuunuta ropmona pocra tun II (IGHD II), cunapoma
Opeiizepa, 100HO-BHCOYHOH neMeHIMH U Oosie3Hu IlapkuHCOHa, cBs3anHO# ¢ xpoMocomoit 17 (FTDP-17), 6o-
Je3Hn XaHTUHITOHA, CHHIpoMa Mapdana, 3aep>KKH B YMCTBEHHOM pa3BUTHH, 00je3HH MeHKeca, MBIILIECYHOH
muctpoduu (Harmpumep, MbledHol auctpodun JromieHa, MplmedHoi nuctpoduu bekkepa, BposkaeHHOH MbI-
meYHou nmuctpodun Yibpuxa, achUKCHIECKON TOpakaldbHOW AWCINIA3WUW, MBIMIEYHON maucTpodun DyKysMbl,
CITUHAIBHOHN MBIIIEYHON TUCTPO(HH ¢ HApYIICHHEM JIbIXaHus 1, BpOKISHHOW MBIIIIEYHON qucTpoduu 1A, MbI-
MIEYHOH AUCTpOoHH ¢ OYIIIE3HBIM MUACPMO30M, IICUe-IONATOYHO-TUIICBOM MBIIMIEYHOH nucTpodun, Muoma-
TAU (HampuMep, MUornaTuu beriaema, MuonaTuu koyuiarena VI, MHOTYOy IsIpHON MUOTIATHH, HEMaJTMHOBON MHO-
MaTHH, IPOKCUMAaJIbHON MHONIATHH U 3aTPYyAHEHUS B IPHOOPETEHIH 3HAHUH, CBSI3aHHOM C JECMHUHOM MHONATHU
Y BPOXKIIEHHOW MHUOIIATHH C 0YaraMu, MHOTOHHYeckor auctpodun 1 Tuma (DM1), Muoronndeckoit muctpodun
2 tuna (DM2), neiipopubpomaroza 1 tuna (NF1, Gonesusr ¢on Pexnmunrxayzena NF; nepudepuuecknii NF),
CHHJIpOMa 3aThUIOYHOTO pora, 6ose3nu [lapknHcona, peTHHOOIacTOMBI, MN30(ppEeHNH U TyOEepO3HOTO CKIIEpO3a.

B HekoTOphIX BapmaHTax OCYIIECTBIECHHS 3a00JieBaHUE, CBSI3aHHOE C OJHUM HIIM HECKOJIIBKUMH JIe(eKTa-
mu cruaiicuara MPHK, npencraBiser coboii 3a0oneBaHrne W3 MEPCUUCIICHHBIX B Tabn. 1; Hampumep, JBYCTO-
POHHSII BUCOYHO-3aThIJIOYHAS MOJIMMHUKPOTHPHS; OOKOBOW amMmoTpoduueckuil ckiepos; amuorpodus Llapko-
Mapu-Tyra; cuaapom FOHuca-Bapona; moapoctkoBas 6oie3us [lapkuHcona 19; mompocTkoBas HewpoaereHe-
panus ¢ HaKOIICHHWEM >Kelie3a B Mo3re; Oone3Hs [lapkuHcoHa §; ayTOCOMHO-pernieccCuBHAs CracTHYecKas mapa-
wierns 43; MepUBEHTPUKYIAPHAS TETEPOTONHs ¢ MUKporedanuei; X-CemnieHHas 3aJepXKa B yMCTBEHHOM
passutuu 46; cuaapom Koyda; curapom XKybepa 9; cunapom Mekkens 6; cHHApoMHast X-CIETUICHHAS 3a1ePK-
Ka B YMCTBEHHOM pasputuu 15, mo tuny Kabesaca; cuaapoMHas X-crieruieHHas 3aJepyKka B YMCTBEHHOM pa3BH-
Tiu, Tina Knesa-Mencena; ayTocoMHO-IOMHHAHTHAS 3aJePiKKA B yMCTBEHHOM Pa3BUTHH 1; X-clemneHHas 3a-
JIep)KKa B YMCTBEHHOM Pa3BUTHH, C MO3KEYKOBOH T'MIOIUIA3UEH W OTIMYHMTENIBHBIM COCTOSHHEM JIMIA; ayTo-
COMHO-PELIECCUBHAs 3aiep’KKa B YMCTBEHHOM Pa3BUTHUHU 42; apTPOTPUII03; THIOKAIEMUYECKUN IEPUOANIECKUN
napanud 1 Tuna; HOABEPXKEHHOCTh 3JI0KAUECTBEHHOW THMEPTEPMHH 5; MOABEPKEHHOCTbH TUPOTOKCUYECKOMY
MEPHOINYECKOMY Tapajaudy 1; cHHIpOM DHresJbMaHa; paHHss JeTCKas dIMIIEeNTHYecKas SHIedaronaThs; CHH-
JpOM JOMKOH X-XpOMOCOMBI; CHHAPOM TpeMopa U aTaKCHM; CHHAPOM UCTOILEHUs AUYHUKOB 1; cunapom Kop-
Henuu ae Jlanre 5; cunapom Buncona-TepHepa; cuHapoM DHreinbMaHa; HeOHaTalbHas TsDKenas sHiedanomna-
THS; CIETUIEHHas ¢ X-XpOMOCOMOH 3ajiepKKa B YMCTBEHHOM pas3BUTHHM N0 THmy JlyOca; cuemenHas ¢ X-
XPOMOCOMOH 3a/iep)kka B YMCTBEHHOM pa3BuTHH 13; cuHapom Perta; cuuapom Perra ¢ coxpaHeHHEeM peuu;
CIIETUICHHAs ¢ X-XpOMOCOMOW CKJIOHHOCTh K ayTU3MY 3; CHHAPOM IiepeOpaibHOro neduinuTa KpeaTuna 1; ayTro-
COMHO-ZIOMHHAHTHAs 3aJ€PKKa B YMCTBEHHOM PAa3BUTHH 5; AETCKas SMIUICITHYECKAs SHIE(aTONaTH;, IHTICTI-
cust; cuHApOoM JlpaBe; mepBHYHAS SPUTPOMENANTH;, HACIEACTBeHHBIE (heOpmnbHbIe cynoporu 3B; ayrocomHo-
peueccuBHasi BpOXJIEHHas ceHcopHas aBToHOMHas HeBpomarusi (BCAH) 2D; cuipHas mnapoxcu3manbHas
00JIb/HEBPONIATHS MAJIBIX BOJIOKOH; MOAM(UKALIS SITHIETITHYECKOH 2HIedanonaTun o cuaapomy Jpase; pas-
Hsst etckast 4 u 18; nunarannonHast kapauomuonatust 3B; MuonaTtus bernema; TopakanbHas TUCIUIA3Us B BHIE
KOPOTKHUX pedep 3 ¢ MoNMAakTHIBLHON KapOuomuonarue wim 6e3 Hee, qUiIaTHpoBaHHas1, 1X; HEBpOIATHYECKO-
ro Thna VI; mpocroii OyJyule3HBII SNUIEPMONIN3 C aTpe3uel MPUBpPATHUKA; ITPOCTON OyIUIE3HBIN SIHIEpMOIIN3,
noarun Ogna; cuanpom Kunra-Jlen6opoy; MHOTOCTEp )KHEBasi MUOIIATHsI C HApYXXHOH o(TabMOIIIerneii; Bpo-
JKIEHHOE HEHPOMBIIIEYHOE 3a00JIeBaHNE C OJHOPOIHBIMU BOJIOKHAMH | THIIA; MTOIBEPKEHHOCTD 3I0KAYEeCTBEH-
HOU THIlepTepMHUH |; ouaroBasi KOPKOBasl TUCILIA3Us 10 THITY OAJUIOHHBIX KJIETOK; JTUM(aHTHOICHOMHOMATO3;
TyOepO3HBIN CKIIEPO3-1; coMaTnieckuii IMM(aHTHOIEHOMUOMATO3; TYOSPO3HBIH CKIEPO3-2; aKPOMHUKPHUYECKAs
IUCIIIAa3Msl; BOCXOAAIIAsl M pacceKalollas aHeBpPH3Ma aOpTHI; HACIEACTBEHHAs JKTOmUs Xpycranmka; MASS-
CHHAPOM; CHHJIAPOM KECTKOW KOXKH; ayTOCOMHO-JIOMHWHAHTHBIH CHHApPOM Beinsa-Mapde3anu 2; coMaTHIeCKui
PaK MOYEBOTO ITy3BIPS; COMAaTHIECKas OCTEOCAPKOMa; PETHHOOIACTOMA; MEJIIKOKIETOUHBIN PaK JIETKHIX; COMAaTH-
yeckuit cuaapoM CHARGE; runoronagoTponHslii rumoroHaausm 5 ¢ norepeil i 0e3 morepu 0OOHSIHUS; U
UAMONATUYECKUI CKOIHO3 3.

B HekoTOpBIX BapmaHTax OCYIIECTBIECHHS 3a00JIeBaHUE, CBSI3aHHOE C OJHUM MM HECKOJIIBKUMH JIe(eKTa-
mu croaiicuara MPHK, BeIOpano u3 ceMeiiHoi nn3aBTOHOMHHU U HeipodubOpomarosa 1 Tuma. B HeKoTOphIX Ba-
pHaHTax oCyILIEeCTBIICHHS 3a00JIeBaHNe, CBI3aHHOE C OJJHUM WIJIM HECKOJNBKUMHU AedexTamu cruaiicuara MPHK,
TIPE/ICTABISIET COOOM CeMEIHYI0 TM3aBTOHOMHIO. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHS 3a00JieBaHHE, CBS3aH-
HOE C OJJHAM WJIN HecKoJIbkuMH edekramu crotaricuara MPHK, mpencrasnser coboit HelipoduOpomaros 1 turma.

TB HEKOTOPHIX BapWaHTaxX OCYIIECTBICHHUS ONWH MM HECKOJIbKO nedekToB crutaiicmara MPHK cBs3an ¢
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OJTHUM WM OoJice TCHaMH, COACPIKAIIMMU TI0 MCHBIICH Mepe OJWH 3K30H, COACPIKAIINNA MOCIeIOBATEIIEHOCTh
HykneoTuoB CAA. B HEKOTOPHIX BapUaHTaX OCYMICCTBICHUS YKa3aHHBIC OJIMH WK 00Jice TEHOB, COJCPKAIIUX
10 MEHbBIIIEH Mepe OJIMH AK30H, COAEPIKAIINH MOCIeA0BaTeILHOCTh HyKIeoTHa0B CAA, CBA3aHbI ¢ 3200 IeBaHH-
€M IEHTPaIbHOW HEPBHON CHUCTEMbI. B HEKOTOPBHIX BapHaHTaX OCYIIECTBICHUS YKa3aHHBIC OJWH WM OoJee re-
HOB, COAEPIKAIINX [0 MCHBIICH Mepe OIMH K30H, COACPKAIIUIA MOCIeI0BATEILHOCTE HyKIeoTun0B CAA, BBI-
OpaHbl W3 TPYIIbI, IPUBSACHHON B Tabi. 1, rie Bce MPOIMTHPOBAHHBIC WCTOYHHUKH MOJHOCTHIO BKIIOYCHBI B
HACTOSIIUI TEKCT MOCPEACTBOM CCBIIKH.

Tab6muma 1
Haszpanwme rena Howmep B GeneBank
Cps3aHHBIC 3200 ICBAHHS Hcrounuku
UeJIOBEKA JUL TCHA YETOBCKA
Hurudurop NG _008788.1 CeMeitHAsT THCABTOHOMHS Anderson et al., Am. J. Hum.
3HXaHCepa ICHA Genet.  68: 753-758, 2001;
JIETKOH LIeMH Kamma- Slaugenhaup et al. Am. J., Hum.
Ocmka B-kieTOK, Genet. 68: 598-605, 2001
oenox
ACCOLMUPOBAHHBIN C
KHHA3HBIM
KOMILTICKCOM
(IKBKAP)
SAC momeH- | NG_007977.1 Tlommmukporupws, Chow et al Nature 448: 68-72,
cozeprkammas IBYCTOPOHHSA  BHCOWHO- | 2007; Chow et al., Am. J. Hum.
uno3uToN (hocharaza 3aTBUIOYHAS, Bokosoii | Genet. 84: 85-88, 2009;
3 (FIG4) amuoTpoduueckuit ckrepo3 | Campeau et al., Am. J. Hum.
11, Ammotpodmsa Ilapxo- | Genet. 92: 781-791, 2013;
Mapn-Tyra, Ttum 4], | Baulac et al., Neurology 82:
curapom FOnmca-Bapona 1068-1075, 2014
DNAJ/HSP40 NG _033843.1 Bonesnsr Ilapkuacona 19, | Edvardson et al., PLoS One 7:
TOMOJIOT TOIPOCTKOBAS €36458, 2012; Koroglu et al.,
TIOICCMCHCTBO C Parkinsonism Relat. Disord. 19:
e 6 (DNAJC6) 320-324, 2013
benox 45, | NG_033004.1 Heiiponerenepamisa ¢ | Haack etal., Am. J. Hum. Genet.
coaepkamuit  WD40 HAKOIUTCHAEM skenieza B | 91: 1144-1149, 2012; Saitsu et
TIOBTOPHOCTH Mo3re 5 al., Nature Genet. 45: 445-449,
(WDR45) 2013.
OborammeHHas NG_011709.1 Bonesns [Tapkuncona 8 Zimprich et al., Neuron 44: 601-
JICHIIMHOBBIMH 607, 2004; Tan et al., Hum.
TOBTOpPAMH KHHa3a 2 Mutat. 31: 561-568, 2010
(LRRK2)
OoborameHHas NG _032008.1 AmmoTtpodust ITapko- | Guernsey et al., PLOS Genet. 6:
JICHIIHHOBBIMH Mapn-TyTa, akcornas, Tun | €1001081, 2010; Nicolaou et al.,
TIOBTOPAMH H 2P Europ. J. Hum. Genet. 21: 190-
coacprKamas 194, 2013
CTCPUIBHBIH  amb(a-
motus 1 (LRSAMI)
SET-cBassBarommit NG_008074.1 Ammotpodust Iapxo- | Senderek et al., Hum. Molec.
(axrop 2 (SBF2) Mapu-TyTa, THn 4B2 Genet. 12: 349-356, 2003;
Azzedine et al., Am. J. Hum.
Genet. 72: 1141-1153, 2003
OTkpeITast pamka | NG_031970.1 Cnactmieckas maparuerus | Hogarth et al.,, Neurology 80:
CUHTBHIBAHUSA 12 43, ayTocoMHO- | 268-275, 2013; Meilleur et al.,
XPOMOCOMBIL 10 peueccuBHas; Neurogenetics 11:  313-318,
(C1901f12) Heiiponerenepamisa c | 2010
HAKOIUICHHEM  JKene3a B
Mmosre 4
®daxrop AJl®- | NG 011490.1 TlepuBCHTPHUKY JIpHAS Banne et al., J. Med. Genet. 50:
pUOO3HIHPOBAHH TETEPOTONHA c | 772-775, 2013
(baxrop obMeHa MHKpoue pammeit
TYAHHHOBBIX
HyKJICOTHAOB 2
(6pedennun A-
HMHTHONPOBAHHBIH)
(ARFGEF2)
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RHO ¢daxrop obmeHa

NG_008873.1

3amepkka B YMCTBEHHOM

Yntema et al., J. Med. Genet. 35:

TYaHHHOBBIX paszeutum, X-csazanHas 46 | 801-805, 1998; Kutsche et al.,
HYKJICOTUIOB 6 Nature Genet. 26: 247-250, 2000
(ARHGEF6)
Coneprxarnuit NG _013035.1 Cuugpom Koywua; curmpom | Noor et al., DNA Res. 7: 65-73,
oucmpansueiii u C2 Kybepa  9;  cmmapom | 2000; Tallila et al., Am. J. Hum.
nomeHsl  Oemox  2A Mekkemns 6 Genet. 82: 1361-1367, 2008;
(CC2D2A) Dobherty etal., J. Med. Genet. 47:
8-21,2010

T'emkasHbIi NG 021249.1 TlomsepsxkenHocTh ayTuzmy | O'Roak et al., Science 338:
xpomogomeH JIHK- 1619-1622, 2012
CBA3BIBAIOMICTO OeIKa
8 (CHDS)
Kymmu 4b (CUL4B) | NG _009388.1 3agepikka B ymctBeHHOM | Tarpey et al., Nature Genet. 41:

paseutuu,  X-CBs3zaHHad, | 535-543, 2009

curapomuat 15 (ITo tumy

Kabezaca)
JImun-cnenuduanas | NG_008085.1 3agepikka B yMmcTBeHHOM | Jensenetal., Am. J. Hum. Genet.
JeMeTHIa3a 5C pazeutuu,  X-CBA3aHHad, | 76: 227-236, 2005
(KDMS5C) cunapomHas, tuna Kieza-

Hencena
Metun-CpG- NG_017003.1 3agepikka B yMmcTBeHHOM | Wagenstaller et al.,, Am. J. Hum.
CBA3BIBAIOIINI TOMECH pa3BUTHH, aytocomuas | Genet. 81: 768-779, 2007
oenka 2 (MBDS) JOMHHAHTHA 1
OmuropeHuH 1 | NG _008960.1 Bagepkka B yMmcTBeHHOM | Zanni et al, Neurology 65:
(OPHN1) passurun, X-cBsa3aHHasg, ¢ | 1364-1369, 2005

MO3KEUKOBOH TUMOIUIA3UueH

u OTJTHYHTCTEHBIM

COCTOSIHHCM JIMLIA
Tloct-GPI NC _000002.12 3amepxka B yMmcTBeHHOM | Murakami et al., PLoS Genet.

MPHCOCTUHCHAC x | Range: pasBuTHH, aytocomHO- | 10: €1004320, 2014
oemxam 1 (PGAP1) 196833004.196926995 | peneccuBHasg 42
CewmeiicTBO NG_017077.1 TloasepskeHHOCTS ayTH3My | Morrow et al., Science 321: 218-
TPaHCHIOPTEPOB 223, 2008
PacTBOPEHHBIX
BEIIECTB, TCH HATPHI-
BOJOPOIHOTO
HOHHTA, 4JICH 9
(SLC9A9)
CemeticTBO NG_033857.1 Aprporpumno3s, 3azepikka B | Edvardson et al., J. Med. Genet.
TPaHCIIOPTEPOB YMCTBCHHOM passutuu u | 50: 733-739,2013.
PaCTBOPCHHBIX CyAOpOTH
BCINCCTB 35
(tpancnoprep UDP-
N-
AUCTUITTIOKO3aMHHA)
uneH 3 (SLC35A3)
Anppa-cyoremuanma | NG_009816.1 I'unokaneMudec Kuii Ptacek et al., Cell 77: 863-868,
TMOTCHIHAT- nepuoxpueckuii mapamry, | 1994; Monnier et al, Am. J.
3aBUCHMOTO tun  1; ITomesepxkennocts | Hum. Genet. 60: 1316-1325,
KAJbIHEBOTO KAHAJIA 3I0KAYECCTBEHHOM 1997; Kung et al, J. Clin
L-tuma THICPTCPMHH 5; | Endocr. Metab. 89: 1340-1345,
(CACNALIS) TIOBEPIKCHHOCTh 2004
TICPHO THUCCKOMY
THPCOTOKCHUCCKOMY
mapam4y, 1
LuxHMH-3aBHCHMAs NG _008475.1 Cuaagpom Ourenasmana; | Van Esch et al,, Am. J. Med.
kuHa3a 5 (CDKLS5) ONHICOTAYUCCKAS Genet. 143A: 364-369, 2007
SHIedazonarus, parssst | Nemos et al., Clin. Genet. 76:
Jerckas, 2 357-371, 2009.
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BBI3BIBAIOTIU I TpeMopa " arakcuu, | Hawkins et al., Am. J. Med.
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Metun-CpG- NG_007107.2 Cruaapom OurempMaHa; | Wan et al., Hum. Molec. Genet.
CBS3BIBAOIIHI OCTOK sHuedamomarusa, Tsokemas | 10: 1085-1092, 2001; Xiang et
2 (MECP2) HeoHaTambHas, 3anepkka B | al., J. Med. Genet. 37: 250-255,
YMCTBCHHOM passutum, | 2000; Meloni et al., Am. J. Hum.
CICIUICHHAS [ X- | Genet. 67: 982-985, 2000;
xpoMocomoii, tam Jlybca; | Watson et al., J. Med. Genet. 38:
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Perra; cunapom Perra,
BAPUAHT C COXPAHCHUEM
peuw; TOABCPIKCHHOCTD
ayTu3My, X-CBs3aHHAA 3
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TPAHCMIOPTEPOB nedunura kpeaTuHa 1 Genet. 68: 1497-1500, 2001
PaCTBOPCHHBIX
BCIICCTB 6
(TpancnopTep
HEHPOTPaHCMHTTEPA
KpeaTuHa), wWicH 8
(SLC6A8)
CHHanTHYCCKHIT NG _016137.1 3amepxka B ymcrBeHHOM | Hamdan et al, Biol. Psychiat.
RAS-IT Daza- pasBuTHH, ayTtocomHasg | 69: 898-901, 2011
AKTUBUPYOIIU JOMHHAHTHAA 5
oenok 1 (SYNGAPI)
T'emuxasHbIit NG_012826.1 OnunenTHyeckas Carvill et al., Nature Genet. 45:
xpomogomeH JIHK- SHuedazonaTus, AeTcKas 825-830, 2013
CBA3BIBAIOIIETO OeIKa
2 (CHD2)
Anbad- NG 011931.1 OIHIETCHS, HouHas, | Steinlein et al., Nature Genet.
cyOBeAMHHTIA TOOHO T JIOJTH, 1; | 11: 201-203, 1995; Li et al.,
HHKOTHHOBOTO TIOABEPKCHHOCTh Hum. Molec. Genet. 14: 1211-
peuenTopa HHKOTHHOBO# 3aBucuMoctd | 1219, 2005
AUCTHIIXOHHA
HCHPOHOB
(CHRNA4)
DEP nomeH- | NG 034067.1 DIUICICHS, Dibbens et al., Nature Genet. 45:
coaeprkamuii 6e1ox 5 HACJICICTBCHHAST 546-551, 2013
(DEPDC3) (poxanpHasL, c
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OnHICTCHS,
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Harpuepprit  kamanm, | NG_011906.1 Cunnpom Jpase; | Baulac et al, Am. J. Hum.
HeHpoHaIbHBIH TUI 1, OHHICTICHS, Genet. 65: 1078-1085, 1999;
anb(a-cyOpeIHATIA TCHEPATH30BAHHA, ¢ | Claes etal., Am. J. Hum. Genet.
(SCN1A) (heOpHITBHEIME 68: 1327-1332, 2001; Ohmori et
cymoporamu, 2 tuma; | al, Biochem. Biophys. Res.
(peOprITEHEIC cyzopory, | Commun. 295: 17-23, 2002
cemetinbie, 3A; Murpess,
ceMerHas
TCMHILICTHYCCKAs, 3
Harpuepbrit  kaman, | NG_012798.1 Onunencus, Yang et al., J. Med. Genet. 41:
TIOTCHIHA- TCHEPATH30BaHHAA, ¢ | 171-174,2004; Faberct al., Ann.
3aBHCHMBIH, THIT 1X, (beOpUITEHBIMA Neurol. 71: 26-39, 2012;
amb(ha-cyObeITHATIA cymoporamu, 7  tuma; | Goldberg et al., Clin. Genet. 71:
(SCN9A) OpuTpoMeIanrus, 311-319, 2007; Catterall et al.,
nepeuyHast, DebOpmibHble | Neuron 52: 743-749, 2006
cynoporu, cemeinble, 3B; | Singh et al, PLoS Genet. 5:
Bpoxkaennas ~ ceHcopnas | €1000649, 2009
ABTOHOMHAA HCBpOl'[aTI/]}I
(BCAH) 2D, ayrtocomHO-
peueccuBHas; CunbHas
NMAapOKCH3MAbHAs  0O0JIb;
Hespomnarus MaJbIX
BOJIOKOH; CHHApPOM JIpase
CHHTaKCHH- NG _016623.1 OnuaenTAYecKas Saitsu et al., Nature Genet. 40:
CBA3BIBAFOLITHICS sHuedaromarna,  paHHaL | 782-788, 2008
ocnok 1 (STXBP1) aerckast, 4
Cynmoposxkusiii  mopor | NG 029091.1 ONHICOTHYCCKAS Basel-Vanagaite et al., Am. J.
2 (SZT2) sHuedanomarusa,  panHat | Hum. Genet. 93: 524-529, 2013
aerckas, 18
Jucrpodun (DMD) NG _012232.1 Mpsnmeynas mucrpodusa | Gurvich et al., Hum. Mutat. 30:
Bekkepa; 633-640, 2009; Muntoni et al.,
Kapauomuonarus, Am. J. Hum. Genet. 56: 151-
HIATALIHOHHAS, 3B; | 157, 1995; Daoud et al., Hum.
MpenueyHas mactpodua | Molec. Genet. 18: 3779-3794,
JlroreHa 2009
Komnaren tim VI, | NG _008676.1 MuonaTus Bernema; | Demir et al., Am. J. Hum. Genet.
ams(a-3 (COL6A3) Bposxxnennas  mpmiednas | 70: 1446-1458, 2002; Lampe et
mucrpodus Yispuxa al,, J. Med. Genet. 42: 108-120,
2005
JluHenH, NG _016423.1 TopakameHas gucmiaasus B | Dagoneau et al,, Am. J. Hum.
LUTOIIA3MATHIECKAA BUAC KOpOTKHX pedep 3, ¢ | Genet. 84: 706-711, 2009
2 TspKenad uemouka 1 nomuAakTHaneifi wmm  6e3
(DYNC2H1) HEe
OyxyTun (FKTN) NG_008754.1 Kapanomuonarus, Taniguchi-Tkeda et al., 478: 127-
JAWIATALHOHHAS, 1X; | 131, 2011
MbimeyHas — AHCTpO(Hs-
JUCTPOT IHKAHOTIATI
(BpOXKICHHAS, aHOMATHAMH
Mo3ra u rna3), Tuna A4, B4
u C4
WmmyrornoOymun 2 | NG_007976.1 AwmuoTtpodms IMMapko- | Grohmann et al., Nature Genet.
MU-cBa3bpBarOIuiA Mapn-TyTa, akconnas, Tum | 29: 75-77, 2001; Cottenie et al.,
6enok 2 (IGHMBP2) 28; Heiiponomatus, | Am. J. Hum. Genet. 95: 590-
IOUCTAJIbHAS BpoxzacHad | 601, 2014

MOTOpHAsL, THH VI
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JlamuanE  ameda-2 | NG_008678.1 Mbmueunas — guctpodus, | Tezak et al,, Hum. Mutat. 21:
(LAMA2) BPOJKICHHAA MeposuH- | 103-111, 2003; Oliveira et al.,
nepumurHast, Mpermmeunas | Clin. Genet. 74: 502-512, 2008
qucTpodust, BPOXKIACHHAA,
BCICACTBHC  YACTHYHOTO
medumura LAMA2
MuotyOynapuH 1 | NG_008199.1 MuotyOynapHas Tanner et al., Hum. Mutat. 11:
(MTM1) MHONATHA, X-COCAHHCHHAA | 62-68, 1998
He6ymun (NEB) NG_009382.2 HemamuroBas muomartus 2, | Donner et al., Europ. J. Hum.
ayTOCOMHO-PELECCCUBHAA Genet. 12:  744-751, 2004;
Lehtokari et al., Hum. Mutat. 27:
946-956, 2006
TInexktun (PLEC) NG 012492.1 TIpocroii oymnesnsrii | Pulkkinen et al., Hum. Molec.
smuaepmoiu3 ¢ arpesueit | Genet. 5@ 1539-1546, 1996;
TIPUBPATHHKA; IIpocroii | Pfendner et al., J. Invest. Derm.
OyaesHsrii  smumepmomms, | 124: 111-115, 2005
noarun Ogna; Mermeynas
muctpodusas ¢ OyUIC3HBIM
SMHACPMO30M mpocTas;
Mbimeynass  aucTpodus,
TJICYCBOTO mosica, THm 2Q
MuroxoHapuanpueiii | NG_033179.1 Muonarus ¢ | Logan et al., Nature Genet. 46:
OCNOK  HOTJIOIICHIA SKCTPAHPAMHIHBIMH 188-193, 2014
xampuws 1 (MICU1D) CHTHAJIAMH
Tloanepsxanue NG _031972.1 JInne-nonarouno-nieuesas | Lemmers et al., Nature Genet.
CTpYKTYpHl Oenka 1, MpIieyHas muctpodua 2, | 44: 1370-1374, 2012
COJIePIKAIETO THOKAIT JIATCHHAS
mapaup (SMCHD1)
Jecmun (DES) NG_008043.1 Mbimeunas — guctpodus, | Dalakas et al., New Eng. J. Med.
maeueBoii mosic, tunm 2R; | 342: 770-780, 2000; Li et al.,
Kapauomuonarus, Circulation 100: 461-464, 1999;
JUIATHPOBAHHAS, 1I; | Walter et al., Brain 130: 1485-
Muomnarus, 1496, 2007; Cetin et al., J. Med.
muopubprmmIpHeri, 1; | Genet. 50: 437-443, 2013
Ckary TonepoHeanbHbIi
CHHAPOM, HEHPOTEHHBIH, O
tuny Kaiizepa
Penentop pnanomura | NG_008866.1 Bonesns neHTpaigpbHoro | Sambuughin et al., Am. J. Hum.
1 RYRI1) crepxHs; cuHapoM Kumra- | Genet. 69:  204-208, 2001,
Jenbopoy; Tilgen et al, Hum. Molec.
MBHorocTepKHEBAL Genet. 10: 2879-2887, 2001;
MHOmaTusi ¢  HapyxkHo# | Monnier et al, Hum. Molec.
0o(TaNTBPMOTIICT HEH; Genet. 12: 1171-1178, 2003;
Hetipompmmeynoe D'Arcy et al, Neurology 71:
3a00/cBaHue, BPOXKACHHOE, | 776-777, 2008
c OIHOPOIHBIMH
BOJIOKHAMH 1 THUIA,
TlonBep ke HHOCTH
3JI0KAYECTBEHHOU
THICPTEPMHH 1
Xamaptus (TSC1) NG 012386.1 Ouarosas kxopkoBas | Iyer et al, Science 338: 222,
JMCTLIA3HA, no tumy | 2012; Becker et al., Ann. Neurol.
OaJIOHHBIX KIeTok | 52: 29-37, 2002; Jones et al.,
Teiinopa; Hum. Molec. Genet. 6: 2155-
JInmmpanruoneiiommomatos; | 2161, 1997
TyOepo3Hslii ckaepos-1
Ty6epun (TSC2) NG_005895.1 JImmpanruoneiomnomaros, | Carbonara et al, Genes

COMATHYCCKUIT;
Ty6epo3Hsrii ckIepo3-2

Chromosomes Cancer 15: 18-25,
1996; Carsillo et al., Proc. Nat.
Acad. Sci. 97: 6085-6090, 2000
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OuOpHILTHH 1 | NG_008805.2 AKPOMHKPAUCCKAS Dietz et al., Nature 352: 337-
(FBN1) JTHCTUTA3HSL, Amnespmusma | 339, 1991, Faivre et al., J. Med.
aopter, Bocxomamas | Genet. 40: 34-36, 2003; Loeys et
paccekaromas; Okromus | al., Sci. Transl. Med. 2: 23ra20,
XpyCTaJIHKa, 2010; Le Goff et al, Am. J.
HacaeacteenHat, Curapom | Hum. Genet. 89: 7-14, 2011
Mappana; MASS-
CHHIPOM; Cuaapom
JKeCTKOH Kookn, CHHApOM
Beitna-Mapuesanu 2,
JOMUHAHTHBIH
Permrobmactoma 1 | NG_009009.1 Pak mouesoro my3mps, | Yandell et al., New Eng. J. Med.
(RB1) COMATUYECKUH; 321: 1689-1695, 1989; Harbour
Ocreocapkoma, et al, Science 241: 353-357,
COMATHYCCKAS, 1988
Pernno6mactoma;
PerunoOmacToma,
TPEXCTOPOHHSS,
MeaKkoKICTOUHBI pax
JICTKUX, COMATHYCCK Uit
T'enuxasHbrii NG_007009.1 Cunapom Charge; | Lalani etal., Am. J. Hum. Genet.
xpomogomeH JIHK- I'HmorosanoTPONHeLL 78: 303-314, 2006; Kim et al.,
CBS3BIBAIOIIECTO OeIKa runoroHaausM 5 ¢ morepeit | Am. J. Hum. Genet. 83: 511-
7 (CHD7) win 0e3 motepu obousHus, | 519, 2008; Gao et al, Am. J.
Ckomuo3, mawonatuucckuii | Hum. Genet. 80: 957-965, 2007,
3 Felix et al., Am. J. Med. Genet.
140A: 2110-2114, 2006;
Pleasance ¢t al., Nature 463:
184-190, 2010

B HEKOTOpHIX BapuaHTaX OCYIIECTBIICHUS OJMH WIJIM HECKOJIbKO NedektoB cruraiicmara MPHK cBs3anbl ¢
OJIHAM WJIU OoJiee TeHaMH, BRIOpaHHBIME U3 Tpynmbl, coctosieit n3 BMP2K, ABI2, IKBKAP, FIG4, DNAJC6,
WDR45, LRRK2, LRSAMI1, SBF2, C19orf12, ARFGEF2, ARHGEF6, CC2D2A, CHDS, CUL4B, KDM5C,
MBDS5, OPHNI1, PGAP1, SLC9A9, SLC35A3, CACNAILS, CDKLS, FMRI1, HDACS, MECP2, SLC6AS,
SYNGAP1, CHD2, CHRNA4, DEPDC5, GOSR2, GRIN2A, SCNI1A, SCN9A, STXBP1, SZT2, DMD,
COL6A3, DYNC2H1, FKTN, IGHMBP2, LAMA2, MTM1, NEB, PLEC, MICU1, SMCHDI1, DES, RYRI,
TSC1, TSC2, FBN1, RB1 n CHD7. B HeKOTOpBIX BapuaHTaxX OCYIIECTBICHHUS OJUH MM HECKOJBKO J1eEKTOB
craiicuara MPHK cBsi3anbl ¢ oM nim Gosiee reHamu, BRIOpaHHBIMU M3 TPYIIIBL, IPUBEACHHOH B Tabid. 1; B
HEKOTOPBIX BapHaHTax OCyLIecTBIeHMs, nedekT cruaiicnara MPHK BbI3bIBacT 3a0oseBaHue M3 4HciIa MpHBeE-
JCHHBIX B Ta0JI. 1 MJTM BHOCHT BKJIAJ B €TO Pa3BUTHE.

B mHactosiem m300peTeHMM ONMCaH TakXke crocoO ymydinenus cruiaiicuara MPHK rena, mampumep B
KIIETKE WU y CyOBheKTa, HalpUMep B KJIETKE WK y CyOBekTa, umeroniux nedekt cruaiicuara MPHK, nanpumep
TEHETHUYECKYIO MYTAIIHIO, CBI3aHHYIO ¢ AedekTom crutaiicnara MPHK, nnu 3ab6oneBanue, cBs3aHHoe ¢ geexToM
craiicuara MPHK. B HekoTOphIX BapuaHTax OCYIIECTBIEHHUS T'€H COAEPKUT IO MEHbIIEH Mepe OJAMH 3K30H,
COJIEpIKaIlli TOCIIe0BaTeNbHOCTh HYKJICOoTHIOB CAA. B HEKOTOpHIX BapHMaHTax OCYLIECTBICHHS CHOCO0
yanydmenus cruaiicnara MPHK rena BkitiodaeT KOHTakT reHa (HampuMep, B KIETKE WIN y CyOBeKTa, IKCIIPECCH-
pYIOIINX T€H) C ONHMCAaHHBIM B HACTOSILIEM TEKCTEe CoeluHeHHeM (Hampumep, coenuneHueM dopmyinsr (I)). B
HEKOTOPBIX BapHaHTaxX OCYIIECTBICHHUS crocod ymyumenus craiicuara MPHK rena BkiliodaeT KOHTakT reHa
(HanpuMep, B KIJIETKE, JKCIpECCHpYIOIIel TeH), BRIOpaHHOTO W3 Tpymmsl, coctosmeid m3 BMP2K, ABI2,
IKBKAP, FIG4, DNAJC6, WDR45, LRRK2, LRSAM1, SBF2, C190rf12, ARFGEF2, ARHGEF6, CC2D2A,
CHDS8, CUL4B, KDMS5C, MBDS5, OPHNI1, PGAP1, SLCY9A9, SLC35A3, CACNAIS, CDKL5, FMRI,
HDACS, MECP2, SLC6A8, SYNGAP1, CHD2, CHRNA4, DEPDC5, GOSR2, GRIN2A, SCNI1A, SCNOA,
STXBP1, SZT2, DMD, COL6A3, DYNC2HI1, FKTN, IGHMBP2, LAMA2, MTM1, NEB, PLEC, MICUI,
SMCHDI1, DES, RYRI1, TSC1, TSC2, FBN1, RB1 u CHD7, ¢ onucadHHbIM B HACTOSIIEM TEKCTE COEIUHECHHEM
(manpumep, coeauaenreM Gopmynbl (I)); B HEKOTOPHIX BapHaHTaX OCYIISCTBICHUS KIETKA HMEET Ie(PEeKT
craicuara MPHK B miporieccunre TpaHCKpHUIITOB T€HA, HAIPUMEpP KJIETKAa MMEET MYTallMi0, KOTOpas BbI3bIBAET
nedexr crnaiicuara MPHK B nporieccunre TpaHCKpUNTOB TeHa. B HEKOTOPBIX BapHaHTax OCYIIECTBICHHUS CIO-
co0 ymyumrenust cruaiicuara MPHK rena Bximowaer yiydmieHue BKITIOYEHUS 9K30Ha (Hampumep, Tae Ae(eKT
cruaiicuara MPHK npuBoanT K 0mmb0YHOMY MCKITIOUEHHIO 9K30HA 0 CpaBHEHHIO ¢ Kietkoi i MPHK nuko-
ro THIA).

B HexoTOphIX BapMaHTax OCYIIECTBIECHHUS crocol yiydmrenus cruiaiicnara MPHK rena Bkmowaer ymyu-
IIeHUe BKJIFOYCHUS JK30HA, TJIe YKa3aHHBIM reH BbIOpaH W3 rpynmsl, cocrosimeid n3 BMP2K, ABI2, IKBKAP,
FIG4, DNAJC6, WDR45, LRRK2, LRSAMI1, SBF2, Cl19orfl12, ARFGEF2, ARHGEF6, CC2D2A, CHDS,
CUL4B, KDMS5C, MBDS5, OPHNI1, PGAP1, SLC9A9, SLC35A3, CACNAILS, CDKL5, FMR1, HDACS,
MECP2, SLC6A8, SYNGAP1, CHD2, CHRNA4, DEPDC5, GOSR2, GRIN2A, SCN1A, SCN9A, STXBPI,
SZT2, DMD, COL6A3, DYNC2H1, FKTN, IGHMBP2, LAMA2, MTM1, NEB, PLEC, MICU1, SMCHDI,
DES, RYRI1, TSC1, TSC2, FBN1, RB1 u CHD. B HekoTOpBIX BapraHTaX OCYIIECTBIEHHUS CIIOCO0 YIyUIICHHUS
craiicnara MPHK rena Bkimouaer ynydiieHue BKIIFOUCHHMS 9K30HA, TJ€ YKa3aHHBIM T'eH BBHIOpAaH W3 TPYIIIHI,
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NpHUBEJICHHON B TaOI. 1.

B HEKOTOPHIX BapHaHTaX OCYMICCTBICHHUS KOHTAKT C TEHOM OCYIIECTBISIETCS in Vitro. B HEKOTOPBIX Bapu-
aHTaX OCYIIECTBJICHHUS KOHTAKT C TEHOM OCYIIECTBISIETCS in Vivo, HallpuMep y cyObhekTa, nMeromero 3aboeBa-
HHE, OTMCAaHHOE B HACTOSINEM TEKCTE /MM MepedncIeHHoe B Ta0I. 1.

B HEexoTOpHIX BapHaHTaX OCYIIECTBICHUS coequHeHue (T.e. coenquHeHue Gpopmyisl (1)) ams mpuMeHeHHus B
OTIMCAaHHBIX B HACTOSIIEM M300pETEHHH CIIOCO0axX MOXKET MPUMEHATHCSA B KOMOMHALINY C OXHUM WK OoJiee co-
€AWHEHISIMY, ONCAHHBIMU B HACTOSIIIEM TCKCTE.

[Ipu ucmosb30BaHMM B HAcTOsIIEM TekcTe Beipakenue "EC," 03HauaeT KOHIEHTPAIMIO COSAMHEHNS, TIPH
KOTOpOH JIOCTHTraeTcss MakcuMaibHas 3¢ pexTuBHOCT KnHeTnHa (200 MKM).

[Ipu McHoONBP30BaHUM B HACTOSAIICM TEKCTE BBIpa)KeHHE 'TepareBTHYeCKU 3 dekTuBHOE KONMmyecTBO" 03-
HayaeT KOJMYECTBO JICHCTBYIOIIEro BelecTBa WM (apMaleBTHIECKOr0 areHTa, KoTopoe odecrneynBaeT 61oo-
THYCCKUH WM MEAMIUHCKUA OTBET, KOTOPOTO JOOHMBACTCS HMCCIIEOBATEIb, BETEPHHAD, Bpay WU IPYTOil KIU-
HUIMCT B TKAHW, CUCTEME, KHBOTHOM, HHAWBUAYYME WU YCIOBEKe. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHUS
JIO3MPOBKA COCAMHEHHUS WU ero (apMareBTHICCKH IPUEMIICMOM COJTH, BBOJMMAsS CYOBCKTY WM HHIUBUIAYYMY
COCTAaBIISIET OT MPUMEPHO | MT 10 IpuMepHO 2 T, OT puMepHo 1 Mr g0 nmpumeprHo 1000 mr, oT mpuMepHO 1 Mr
1o mpuMepHo 500 mr, ot mpumepHo 1 Mr a0 nmpumepHo 100 mr, oT mpumepHOo 1 Mr 10 S0 MT, HIIK OT IPUMEPHO
50 Mr o mpumepno 500 Mmr.

[Ipu ucroNb30BaHUK B HACTOSIIEM TEKCTe TEPMHUH "jedeHne" win "neduTs" 03Ha4YaeT OJHO WU OOoJbIne
n3 cnenyronmx: (1) mpodriakTuka 3a00aeBaHus; HapuMep MPoQUITaKTHKa 3a00JIeBaHUs, COCTOSHHS WJIM Ha-
PYIICHUS Y HHOAUBUIYYMa, KOTOPBIH MOXKET OBITH IPEAPAcIIONOKeH K 3a00JI€BAHNIO, COCTOSHHUIO WM HapyIie-
HUIO, HO TIOKA CIII¢ HE UCTIBITHIBACT MM HE MPOSBISICT MATOJIOTHIO WM CUMITOMATHKY 3a00JeBaHus; (2) moaas-
JieHHue 3a00JICBaHUs; HAIIPUMEP MOJABJICHUE 3a00JICBaHNsI, COCTOSIHUS WIIM HAPYIICHUSA y WHAWBHIYYMa, KOTO-
pBIi UCTIBITHIBACT WU MPOSBISLCT MATOJIOTHIO M CUMOTOMATHKY 3a00JICBaHUS, COCTOSHUS WM HAPYIICHUS
(T.e. OCTaHOBKA JNANBHEHIIIErO Pa3BUTHS TATOJOTHH WM CHUMITOMATUKH); U (3) cMsArdeHue 3a0oiicBaHUS, Ha-
IpUMEp CMATYCHHE 3a00JICBaHUsI, COCTOSIHUS WIIM HAPYIICHUS Y UHIUBUAYYMA, KOTOPBIA UCIBITHIBACT HITU IIPO-
SBIISICT TIATOJIOTUIO WJIM CHMIITOMATHKY 3a00JIeBaHUS, COCTOSHHUS WM HapyIICHHUs (T.e. peBepcHs IaTOJOTHH
W/WITA CHMITTOMATHKH), TAKOE KaK YMEHBIIEHUE TSHKESCTH 3a00IeBaHNS WM YMEHBIICHNE WITN 00JIETYeHUE OTHO-
T0 WK OO0JIBIIE CUMITTOMOB 3a00JI€BaHUSI.

B nHacrosmiem m300peTeHNH OTIMCAHBI TaKXe CIOCOObl YBenudeHus dkcnpeccun Oenka IKAP y Hyxnmaro-
MIUXCST B TAKOM JICYCHUHW TAIMCHTOB, TZI€ YKa3aHHBIA CIIOCOO BKIIIOYAET BBEACHHUE IMAIUCHTY 3(P(PEKTUBHOTO
KOJIMYECTBA OMMCAHHOTO B HACTOAIIEM TEKCTE coemuHEeHUs (T.e. coenunenus ¢popmyisl (I) mmm ero dpapmares-
THYECKH TpHeMiieMoil conun). Hampumep, Takue crocoObl BKIIOYAIOT yBelaHdeHHe dkcnpeccuu Oenka IKAP B
00pa3iax 1mia3Mbl KPOBH MAIUCHTA. B HacTosIEeM H300peTEHUH OTMCAHBI TAKXKE CIIOCOOBI YBEIIMUCHUS CPETHE-
ro mporieHTa skcnpeccun oenka IKAP y HykTaromuxcs B TAKOM JICYCHUH MAIMEHTOB, TJ¢ YKa3aHHBIH croco0
BKITIOYACT BBEICHUC MAITUCHTY Y((YEKTUBHOTO KOJHUYCCTBA OMMCAHHOTO B HACTOSAIIEM H300PSTEHUN COCTUHCHUS
(1.e. coemuaenus popmysl (1) wim ero GapmaneBTHUCCKU TPUEMIIEMO CON).

B HacTosmieM n300peTeHUH OMICaHbI TAaKXKe CIIOCOOK! yBenmdeHue dkcnpeccun oenka IKAP B kneTke (Ha-
TIpUMeEp, €X ViVO I in Vivo), T/Ie YKa3aHHbBIH CrIoco0 BKIIOYAET KOHTAKT KJIETKH C TepaneBTUIeCKH 3P PEKTHB-
HBIM KOJIMYECTBOM OIMCAHHOTO B HACTOSIIEM H300pPETCHHWU COSAMHEHUs, (T.e. coequHeHus ¢opmynsl (I) mmm
ero (apMareBTHICCKH NMPHEMIIEMOIl cor). B HEKOTOPBIX BapHaHTax OCYMIECTBICHUS YKa3aHHBIN CIIOCO0 Tpea-
CTaBJsIET CO0OM in vitro croco6. B HEKOTOpBIX BapuaHTaX OCYMIECTBICHHUS yKa3aHHBIA CIIOCOO MpeacTaBIseT
co6oit in vivo croco6. B HEKOTOpPHIX BapuaHTaX OCYIIECTBIEHHUS dKcrmpeccruto Oenka IKAP yBenmnumBaroT B
KJICTKE, BRIOPAHHOM W3 TPYIIIIBI, COCTOSIICH U3 KICTOK JICTKOTO, MBIIICYHBIX KIIETOK, KJIIETOK IIEYCHH, KICTOK
Cep/IIa, KIETOK MO3ra, KJIETOK MOYCK M HEPBHBIX KIICTOK (HAIpUMep, KICTKH CENAUIIHOTO HEPBa WIIN KIICTKU
TPOHHUYHOTO HEPBA), WIK U3 JIOOBIX MX KOMOMHAIMI. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS DKCIPECCHIO
6enxa IKAP yBenmuuuBaroT B 1mia3Me KpOBH.

B mHacrosimem mM300peTeHHH OMUCAHBI TAKXKE CIMOCOOBI TOBHINICHHS KOHIeHTparmu Oenka IKAP y Hyx-
JTAIOIIUXCS B TAKOM JICUCHUH ITAIUCHTOB, 1€ YKAa3aHHBIN CIIOCO0 BKIIFOYACT BBEICHHUE MAUCHTY 3()()EKTUBHOTO
KOJIMYECTBA OMMCAHHOTO B HACTOAIIEM TEKCTE CoemuHeHUs (T.e. coenunenus ¢opmyisl (I) mmm ero dpapmares-
THYECKHU TTpHeMIIeMOn conr). Hampumep, Takue criocoObl BKIIIOYAIOT MOBBINIEHUE KOHIIEHTpaluu Oenka IKAP B
o0pa3max 1mia3Mbl KpOBH MAIMeHTa. B HacTosmeM N300peTeHHH ONMCAaHBI TAK)XKe CIIOCOOBI YBEIHUICHHUS CPEIHE-
ro mpoleHTa dkcnpeccuu 6enka IKAP y Hy)aarommxcsi B TAKOM JICUEHUH TAIIMeHTOB, Te YKa3aHHBIN cIoco0
BKITIOYAET BBEICHHUE MAITMCHTY (P (PEKTUBHOTO KOJMYECTBA OMMCAHHOTO B HACTOAIIEM N300PETEHUH COCTUHEHHUS
(t.e. coemmuenus Gopmyisl (I) nm ero hapmManeBTHISCKH IPUEMIIEMO COTH).

B HacTosmmeM H300pETEHUU OMHCAaHBI TAK)KE CIIOCOOBI MOBBIMICHUS KoHIeHTpalmu Oeika IKAP B kieTke
(HanpuMep, X Vivo WiIH in vivo), rie yKa3aHHBIH cIIoco0 BKIIIOYAET KOHTAKT KJIETKU C TepareBTHIECKH I Pek-
TUBHBIM KOJIMYECTBOM OTIMCAHHOTO B HACTOSIIEM U300peTeHnH coequHeHus (T.¢. coenuueHus Gopmyis (I) nim
ero (hapMaleBTHICCKH MPUEMIIEMOI cor). B HEKOTOPBIX BapHaHTax OCYMICCTBICHUS YKa3aHHBIN CIIOCO0 Tpe-
CTaBIAET cOOOH in vitro crmoco0. B HEKOTOPBIX BapUaHTaX OCYIIECTBICHUS YKa3aHHBIA CIIOCOO TpEACTaBIISICT
co0oif in vivo cmoco0. B HEKOTOPBIX BapHaHTaxX OCYIICCTBICHHUS KoHIeHTpanuto Oenka IKAP mopermator B
KJIETKE, BHIOPAHHOM W3 TPYIIIBL, COCTOSIICH M3 KIETOK JIETKOTO, MBIIICYHBIX KJIETOK, KJIIETOK II€YCHH, KICTOK
CepaIa, KIeTOK MO3Ta, KJIETOK MOYeK W HePBHBIX KIIETOK (HalpuMep, KIETKH CENaNUIIHOTO HEPBa W KIICTKH
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TPOMHUYHOTO HEPBA), WIN U3 JIOOBIX MX KOMOMHAIMK. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS KOHIECHTPA-
o 6enka IKAP moBpImaroT B mia3Me KpoBH.

B HacTosmemM n300peTeHuN OMMCaHbl Takke crmocoOwl noBbieHns KoHeHTpauu WT IKBKAP mPHK y
HYXTAIOUINXCSl B TAKOM JICUCHUU TMAIEHTOB, TI€ YKa3aHHBIA CIIOCOO BKIIIOYACT BBEACHHE MAIMEHTY 3¢ ¢ek-
THBHOTO KOJIMYE€CTBA OTIMCAHHOTO B HACTOSIIEM TEKCTE COeAMHEHWs (T.e. coeamHeHus ¢opmynbl (I) mmm ero
(hapmarneBTHUECKH TIpreMiIeMol conn). Hampumep, Takue criocoObl BKIIIOYAIOT MOBBIMIEHNE KOHIIEHTpanud WT
IKBKAP MPHK B 00pa3max mia3Mbl KPOBH MalMeHTa. B HacTOsIIEM M300peTeHHNH Tak)Ke OTHMCAHBI CIIOCOOBI
TIOBBIIIICHHSI CPETHETO MPOIEHTa BKIIOYECHHS dK30HA (T.e. mporeHTa koppektHoro cruiaiicmara WT IKBKAP
MPHK) y Hy)naromuxcsi B TaKOM JICUCHUHN MALIMEHTOB, II€ YKa3aHHBIH CIIOCO0 BKIIIOYACT BBEJCHUE MALUCHTY
3¢ PEeKTUBHOTO KOJIMYECTBA ONMCAHHOTO B HACTOSIIEM U300peTeHnH coeTuHeHMs (T.e. coenunenust popmysl (1)
WM ero (apMareBTHUECKH IPUEeMIIEMON COJIN).

B HekoTopbix BapuaHTax ocyuiectsiaeHus koHueHTpanuo WT IKBKAP MPHK moxHO 3aMepsTh B Ina3Me
KpOBH, HallpuMep B 00pa3liax KpOBH MAIMEHTa, B3ATHIX J0 BBEICHHS OIMMCAHHOTO B HACTOSIIEM TEKCTE COEIH-
HEHUS, ¥ B 00pa3nax KpOBH IMAIMEHTa, B3SATHIX 110CIIEC BBEACHHS ONHCAHHOTO B HACTOSIIEM TEKCTE COCAMHEHHSI.
B HEeKoTOpHIX BapHaHTaX OCYIICCTBICHHS 0Opas3Ibl KPOBH MAIMEHTA, B3ATHIC ITOCIIE BBEICHHS OIHMCAHHOTO B
HACTOSIIEM TEKCTE€ COSAWHEHHs, OepyT depe3 OOWH ACHb, JBa JHA, TPHU AHS, YETHIpE JHA, IIATh THEH, IIeCTh
JIHEeW, ceMb JIHEeW, BOCEMb JHEH, NeBATh THEM, NecATh JHEW, YeThIpHAALATh JHEH, NBaAllaTh OJAWH JEHb, JIBa-
IIaTh BOCEMb THEW W/WMIM TPUANATH THEH 1Mociie BBEACHUS ONMCAHHOTO B HACTOSIIEM TEKCTe coeauHeHus. Cm.,
Hanpumep, F.B. Axelrod et al., Pediatr Res (2011) 70(5): 480-483; u R.S. Shetty et al., Human Molecular Genet-
ics (2011) 20(21): 4093-4101, o6a mokyMeHTa BKJIFOUYCHBI B HACTOSIIUN TEKCT B TOJHOM 00BEeMe TOCPEICTBOM
CCBUIKH.

B Hacrosmem m300peTeHMHU ommcaH Takke crnoco0 mnosbimeHus koHueHTparmun WT IKBKAP mMPHK B
KJIETKE, BKJIIOYAIONINH KOHTAKT KJIETKH C TEPANeBTUYECKH d(PPEKTUBHBIM KOJIMYECTBOM OIHCAHHOTO B HACTOS-
meM u3o00pereHnu coequnaeHus (1.e. coenuHenust Gopmynsl (I)). Konnenrpanus WT IKBKAP MPHK B kierkax
TIOBBIIIAETCS OTHOCHTENFHO KJIETOK CyOBeKTa, B KOTOpbIE HE BBOAWJIOCH OITMCAaHHOE B HACTOSIIEM TEKCTE CO-
equaenne. Crioco6 noseimenus kornenTpanun WT IKBKAP MPHK B kireTke MOXHO peanu3oBaTh MyTeM KOH-
TaKTa KJIETKW C OTIMCAHHBIM B HACTOAIIEM TEKCTE coenuHeHueM (T.e. coenuuneHueM (opmyisl (I) umum ero dap-
MAaIlleBTHIECKU TIPHEMIIEMOH COJIbI0) in vitro, TemM cambiM yBenmunBas konmeHTpanmuio WT IKBKAP MPHK B
KIIeTKe in vitro. O0IacTH MpUMEHEHUS TaKOTO in Vitro crioco6a nossimenus kormeHTpanun WT IKBKAP MmPHK
BKITIOYAIOT (HO HE OTPaHUYMBAIOTCS TOJIBKO MMH) IPUMEHEHHE B CKDUHIHIOBOM HCCJICIOBAHNH (HalIpUMeD, TIe
OTIMCaHHOE B HACTOSIIEM TEKCTE COCIMHEHHE MPHUMEHSICTCS B KaUEeCTBE ITOJIOKUTEIFHOTO KOHTPOJSI WM CTaH-
JlapTa CpaBHEHUS Ul COCAMHEHUS MM COCAMHECHUH ¢ HEM3BECTHOW aKTHMBHOCTBHIO WJIM MOTEHIUAJIOM JUIS IO-
BeieHus kouueHTpauna WT IKBKAP MPHK). B HekoTopsIX BapuaHTax OCyIIECTBICHUS KOHLEHTparmo WT
IKBKAP MPHK noBsIatoT B KJIeTKe, BBIOPAaHHON M3 TPYIIIBI, COCTOSIIEH U3 KIETOK JIETKOT0, MBIIIEYHBIX KJle-
TOK, KJIETOK IT€YEHH, KIETOK Cep/a, KIETOK MO3ra, KJIETOK ITOYEeK M HEPBHBIX KJIETOK (HAalpHuMep, KIETKH cea-
JIMIITHOTO HepBa WIX KJIETKHM TPOHHWYHOTO HEpBa), WM W3 JIOOBIX MX KOMOMHanMii. B HEKOTOpHIX BapHaHTax
ocymecTsienus koHnenTpanuo WT IKBKAP MPHK nosslimaror B miaa3sme KpoBH.

Crnioco6 noBeimenns koHteHTpanuu WT IKBKAP MPHK B kileTke MOKHO peann30BaTh MyTeM KOHTAaKTa
KJIETKH (HampuMep, KIETKH JIETKOTO, MBIIIICYHON KIIETKH, KJICTKH MEUYEHH, KJIETKH Cep/a, KISTKH MO3Ta, KIeTKN
TOYEK WJIM HEPBHOM KJIETKH) C ONMMMCAHHBIM B HACTOSIIEM TEKCTEe CoequHEeHHeM (T.e. coenuHeHueM Gopmysl (1)
nim ero papMareBTHIeCKH MpUEeMIIEMOI COJIBIO) in Vivo, TeM caMbIM yBenmn4uuBas koHteHTpanuio WT IKBKAP
MPHK y cyObekTa in vivo. Takoi KOHTakT OCYIIECTBISIOT MyTEM OOECTIeUeHHUs] MPUCYTCTBHS OMUCAHHOTO B
HACTOSIIIEM TEKCTE COeIUHEHHS WIIM ero (apMaleBTUUECKH MPUEMIIEMON COIM B CyOBbEKTe B KOJIMYECTBE, d-
(exTrBHOM au1st octivkeHus: yBennueHus koHuneHtpauun WT IKBKAP mMPHK. 3to MoxHO obecnieunts, Ha-
IpUMep, IyTeM BBeACHHS CYOBEKTY 3(peKTHBHOrO KOJIMYECTBA ONMCAHHOTO B HACTOSALIEM HM300pETCHUH CO-
€IMHEHUsI WK ero (apMaleBTHIECKH TpreMieMoit cosm. O0acTi IpUMEHEHHUs TaKoTo in Vivo criocoda MoBbI-
menust koHneHtpaun WT IKBKAP MPHK BkioyatoT (HO He OrpaHUYMBAIOTCS TOJIBKO MUMH) MPUMEHEHHE B
crioco0ax JieueHHs 3a00JIeBaHUS WM COCTOSIHUSI, TPH KOTOpPHIX mnoBbiieHue konuentpamun WT IKBKAP
MPHK oxa3piBaeT OnaroTBOpHBIH 3¢Q¢ekT. B HEKOTOpBIX BapwaHTax OCYIIECTBICHHUS KOHICHTparuio WT
IKBKAP MPHK moBsImaioT B KJI€TKE, BHIOPAHHOM M3 TPYIIIBI, COCTOSIICH M3 KIETOK JISTKOTO, MBIIIEYHBIX KJIe-
TOK, KJIETOK TIE€YCHH, KIJIETOK CEp/Ia, KIETOK MO3Ta, KJICTOK MOYeK M HEPBHBIX KIETOK (HAaIIpUMep, KIETKH ceaa-
JIMITHOTO HEpBa WM KJICTKW TPOMHWYHOTO HEPBA), WIHM U3 JIOOBIX WX KOMOWHAIMHA, HAIlpUMEp y MaIMeHTa,
CTpajaroniero oT 3a00JIeBaHMS TN COCTOSIHHSA, YKa3aHHOTO B HACTOSIIEM TEKCTe (HampuMep, ceMeiHas Au3aB-
TOHOMHS WK HelipoduOpomaTo3 1 Tuma). JlaHHBIN cIOCO0 MPEANOYTUTEIHLHO PEeaTn30BBIBAIOT IIyTEM BBEICHHUS
3¢ PEKTUBHOTO KOJMYECTBA OMMCAHHOTO B HACTOSAIIEM H300pPETEHHH COSIMHEHUS WM ero (apMaleBTHYECKU
NpUEeMIIEMOH COJIM CyOBEKTY, CTpaJaloleMy CEMEHHON TN3aBTOHOMUEH Wi Heiipodubpomaro3om 1 Tuma.

KomOunanpoBanHast Teparust

B HekoTOphIX BapuaHTax OCYIIECTBIECHUSI OJHO WX OOJbIIE M3 OMHMCAHHBIX B HACTOSILIEM TEKCTE COEIH-
HEHUI MOXHO BBOAMTH CYOBEKTY, HY)KIAIOIIEMYCsl B 9TOM, B KOMOMHAIIMHN C 110 MEHBILEH Mepe OAHUM JIOTIO0I-
HUTEJILHBIM (hapMaleBTHYECKUM arecHTOM. B HEKOTOpBIX BapHaHTax OCYLIECTBIICHHS JIOMOJIHUTEIBHBINA (apma-
HEBTHYECKUH areHT MPEeACTaBIsIeT COOOH OMMCAaHHOE B HACTOSIIEM TEKCTE COEANHEHHE (HApHMep, COeTNHEHNE

dhopmyerl (1)).
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Jlpyrue npumeps! HOAXOASAIINX JOMOTHUTEIBHBIX (papMalieBTHUECKUX areHTOB Ul IPUMEHEHUS B KOM-
OMHAUY C COCMHEHMSIMH 110 HACTOSIIIEMY M300pPETEHHIO /IS JICYEHHs YKa3aHHBIX B HACTOSILIEM TeKcTe 3a00-
JIeBaHHM BKIIIOYAIOT (HO HE OrPaHUYMBAIOTCS] TOJIBKO MMH) aHTHOKCHIAHTBI, IPOTHBOBOCTIAIUTEIBHBIE CPEICT-
Ba, CTEPOUIbI, IMMYHOJCIIPECCAHThI MIIH IPYTHUE areHThl, TAKHE KaK TepaleBTUUECKHUE aHTHUTeNa. B HEKOTOpBIX
BapUaHTaX OCYIICCTBIICHHS OTIMCAHHBIE B HACTOSIIEM TEKCTE COSANHEHUSI MOXKHO BBOAUTH CYOBEKTY, HYKAAIO-
MIEMYCsl B 3TOM, B KOMOWHAIIMHU C 10 MEHbIIEH Mepe OIHWUM JIOMOJHUTEIbHBIM (hapMaleBTHYSCKAM areHTOM,
JUISL JIeUeHHs] CeMEHHOM M3aBTOHOMUH. B HEKOTOPBIX BapuaHTaX OCYLIECTBIICHHUS AOMOTHUTENIbHBINH (hapMmaries-
THYECKUH areHT npeacTaBisgeT codoit pocharnamicepu.

dapmareBTHIECKHe KOMIO3UINH 1 IIPEnapaTsl

[Tpn ncrionp3oBaHNM B KadecTBe (hapMaleBTHIECKUX CPEJCTB, OIMMCAHHBIE B HACTOSIIEM TEKCTE COEIUHE-
HHUST MOXKHO BBOJUTH B (popMme (papMaleBTHUECKUX KOMITO3MIMMA; TaKUM 00pa3oM, ONMCAaHHbIE B HACTOSILEM
M300pETEeHNH COCOOBI MOTYT BKITIOYATh BBEJCHUE (hapMalleBTHYECKUX KOMITO3ULUHA. Takue KOMITO3UIIUA MOX-
HO TIOJTYYHTh ONMCAHHBIMH B HACTOSIIEM TEKCTE WM B JPYTMX MCTOYHHKAX CHOCOOaMH, M UX MOKHO BBOJAUTH
Pa3NMYHBIME CIIOCO0aMH, B 3aBUCUMOCTH OT TOTO, Kakoe JIEYCHHE - MECTHOE MJIM CHCTEMHOE - BBIOpaHO, U B
3aBUCHMOCTH OT MOJBEpraroleicst ieueHno obnactu. BBeqeHne MOXKeT ObITh MHTANSIIMOHHBIM (HAMpHUMep,
MyTeM WHTAJSIMN WK BIBIXaHUS TOPOIIKOB WIIM a’3po30Jiel, BKIIOYAs MPUMEHEHHE MHIaJsITOpa; BHYTPUTpA-
XEeWHBIM WJIM WHTPaHa3alIbHBIM CIIOCOOOM), HEpOPaIbHBIM WIIM MapeHTepalbHbIM. [lapeHTepalibHOe BBElICHUE
MOXET BKJIIOYATh (HO HE OTPaHMYMBAECTCS TOJILKO WMH) BHYTPHBEHHbIC, BHYTpHApPTEPHUAIbHbBIC, MOAKOXKHBIE,
HHTpAINepUTOHEANTbHbBIC, BHYTPUMBIIICUHbIE HHBCKIIMU WM UH(Y3HUU; WK BHYTPUUEPEHOE (HApUMep, UHTpa-
TeKallbHOE, BHYTPHUIIJIa3HOE MM WHTPABEHTPHUKYISIPHOE) BBeaeHue. [lapeHTepaibHOe BBEJCHUE MOXET OCYIIIe-
CTBIISITHCS B (JOpPME OJHOKPATHOTO BBEAEHMs OOJIOCa MM, HANPHMED, MMOCPEICTBOM Hacoca JJIsl HeTPEephIBHOM
nepdysun. ObmeynorpeduMble apMaleBTUIECKIE HOCUTENHN, BOAHBIC, TOPOIIKOBBIE MM MACJISHBIE OCHOBHI,
3aryCTUTENH U T.Il. MOTYT OBITh HEOOXOANMBIMH WIIU JKeJIaTeIbHBIMU. B HEKOTOPHIX BapHaHTax OCYIIECTBICHUS
OIMCaHHbIC B HACTOSIIEM TEKCTE COSAMHEHUsS IOIXOMAT U MEpOpabHOTO M MapeHTepabHOTO BBEACHUS. B
HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHUS OMMCAHHBIE B HACTOSIIEM TEKCTE COSANHEHUS TOAXOAAT ISl TIepopatb-
HOTO BBEJICHUS. B HEKOTOPBIX BApPHAHTAX OCYILECTBICHHUS ONMCAHHBIC B HACTOSIIEM TEKCTE COSMHEHHUS IOAXO0-
JUIT JUUTsS TIAPSHTEPAIbHOTO BBEICHHs. B HEKOTOPBIX BapHaHTaX OCYILECTBICHHs OMUCAHHBIC B HACTOSIIEM TEK-
CT€ COCAMHEHUS TMOAXOMAT JAJsi BHYTPUBEHHOTO BBEJCHUs. B HEKOTOPHIX BapHaHTaX OCYLIECTBIICHUS OMUCAH-
Hble B HACTOSIEM TEKCTE COCAMHEHUS MOAXOMAAT AJIsl YPECKONKHOTO BBEACHUs (HANPHUMED, BBEICHHUE C TIOMO-
IBIO TUTACTHIPS WIIK MUKpOUTIT). DapManeBTHIeCKUe KOMIO3UIMU [Tl HAPYKHOTO BBEICHUSI MOXKET BKIFOUATh
YPECKOXKHBIE TJIACTHIPU (HAMPHUMeEp, OOBIYHBIC WIIM 3JEKTPOCTUMYIHUPYEMbIE), Ma3H, JIOChOHBI, KPEMBbI, TeJIH,
KaIlTi, CYIIIO3UTOPHH, CIIPEH, KHUIKOCTH | mopouiku. OomieynorpedrumMele GapMarieBTHUECKe HOCUTEH, BOI-
HbIE, TIOPOLIKOBBIC WIIM MaCISTHbIE OCHOBBI, 3aT'YCTUTENN U T.II. MOTYT OBITh HEOOXOIUMBIMU HIIN JKeJIaTeJIbHbI-
MHU.

Onwcanbl Takke (hpapMaleBTHYECKHE KOMITO3UINK, KOTOPBIE COAEpKaT B KaueCTBE JCHCTBYIOIIETO Bellle-
CTBa ONHMCAHHOE B HACTOSIIEM TEKCTE CoelMHeHHe (HampumMep, coenuaenne Gopmyinsl (1)) wmm ero dpapmanes-
THUYECKH NIPUEMIIEMYIO COJIb, B KOMOWHALIMK C OJJHUM WM Oostee papMarieBTHYECKH IPUEMIIEMBIMI HOCUTEISIMU
(BcrioMorarenbHbIMH BelllecTBaMu). [Ipy H3roTOBICHUH ONMMCAHHBIX B HACTOSIIIEM TEKCTE KOMIIO3UIINM, OOBIYHO
JICUCTBYIOIIIEE BEIECTBO CMEIIMBAIOT C BCIIOMOTATEIbHBIM BEIIECTBOM, Pa30aBisiIOT BCIIOMOTATEIbHBIM Bellle-
CTBOM WIIM BBOJSIT B HOCHUTENb B (hopMe, HANpUMep, KaIlCyJbl, caiie, OymMarn Wik Apyroro konreiiHepa. Koraga
BCIIOMOTaTeJIbHOE BEUIECTBO CIY)XUT pa30aBUTENeM, OHO MOXET MPEACTABISITh cO0OW TBepJoe, MOJyTBEpHOe
WITH JKHJIKOE BEIECTBO, KOTOPOE CIIY)KUT HOCUTENIEM WIIM CPEoil Uis ACHCTBYIOMIEro BeulecTBa. Takum o0pazom,
KOMIO3UIHUST MOXKET MMETh (opMy TaOJIETOK, MWIIIONb, MOPOLIKOB, IMAacTWIIOK, Calle, 3JIMKCHPOB, CYCHEH3U,
9MYJIbCHH, PaCTBOPOB, CUPOIIOB, a3p030Jiei (B TBEPIOH WITH KUAKOU cpere), Masei, MATKHUX M TBEP/BIX JKeJIaTHHO-
BBIX KariCyJl, CylIO3UTOPUEB, CTEPUIILHBIX PACTBOPOB ISl MHBEKLMI M CTEPHIIBHO YIIAKOBAaHHBIX TIOPOIIKOB.

HexoTopble mprMephl BCIIOMOTATENbHBIX BEIIECTB BKIIIOYAIOT (HO HE OTPAaHMYMBAIOTCS TOJIBKO MMH) JIAK-
TO3Y, IEKCTPO3Y, caxapo3y, COpOUT, MAaHHUT, KpaxXMallbl, CMOJIy akauuH, GocdaT KanbIus, aJbrUHATbI, TparaH-
TOBYIO KaMe/ib, JKEeJIaTHH, CHIIMKAT KaJbLUs, MUKPOKPUCTAIUIMIECKYIO LEIUTIOI03Y, HOIUBUHUIHPPOIIHIOH, LIeJI-
JIFOJI03Y, BOIY, CHPOI W METHIIEILTIoN03y. [IpenapaTbl MOTYT JOMOJHHUTENIBHO COJEPKATh (HE OTPaHHYHBAsCH
TOJIBKO UMH) JTyOpPHUKAHTHI, TAKKE KaK TaJbK, CT€apaT MarHus U MHUHEPAIbHOE MAaCIIO; YBIXKHSIOIINE, SMYJIbIH-
PYIOIIUE U CYyCIICHIUPYIOIINE areHThl; KOHCEPBAHTHI, TAKHE KaK METHII- U TIPOMMITHAPOKCH-0CH30aThI; MOCTa-
CTHUTEIIH; APOMAaTH3aTOPBI WA UX KOMOUHAIUH.

JleficTByrOIIIEE BEEMICTBO MOXKET OBITh Y()(PEKTUBHBIM B IIMPOKOM JHATIA30HE JO3UPOBOK, U OOBIYHO TIPH-
CYTCTBYET B (papManeBTHIeCKH 3PPEKTHBHOM KosmdecTBe. OqHAKO, CIeNyeT MOHUMATh, YTO KOJHMYECTBO BBO-
JMMOTO COEIMHEHUsI M PEXHUM BBEICHUS OOBIYHO ONpENEIISIeTCs JICHallluM BpauoM, B COOTBETCTBUH C 00CTOSI-
TENLCTBAMH, BKJIIOYAsi 0OJIE3HB, ITOJIBEPTaIOIIyOCs JICUCHHIO, BEIOPaHHBIH ITyTh BBEICHHS, KOHKPETHOE BBOIH-
MOE COEIMHEHHE, BO3PACT, BEC M OTBET KOHKPETHOT'O MAllMeHTa, TSHKECTh CHMIITOMOB Y MAllMEHTA | T.1.

Habopst

B nacTosimem M300peTeHHH OTMMCAaHbI TAKXKE HaOOPBI, BKIIOYAIONINE ONMMCAHHOE B HACTOSILEM TEKCTE CO-
efimHenue, Oosee KOHKpETHO - coenunenue hopmyisl (I) nmm popmynst (1) uam ero dapmaneBTHUYECKH IpHEM-
JIEMYI0 COJIb. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS HAOOp MOXKET BKIIOYATh OJIHY HJIM 00Jiee CHCTEM JI0C-
TaBKH, HAPUMEP, IUIs OMIMCAHHOTO B HACTOSILEM TEKCTE COSIUHEHHS MM ero (papMaleBTHUECKH MPHUEeMIIEMOM
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COJIM, ¥ PEKOMEHJIAIMK 110 IPUMEHEHHIO Habopa (HampuMep, HHCTPYKIMHK 10 JICYCHHUIO TalueHTa). B HekoTo-
PBIX BapHaHTaX OCYILIECTBICHHUS HAOOp MOXET BKJIIOYATh ONMMCAHHOE B HACTOSILEM TEKCTE COCANHEHUE HIIH €ro
(hapMareBTHYECKH IPUEMIIEMYIO COJIb, M OIWH MIIM OOJIBIIE ONMMCAHHBIX B HACTOSIIEM TEKCTE BCIIOMOTaTeIbHBIX
areHTOB.

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS COCIMHEHNE BEIOPAHO M3 TPYIITEI COSANHEHHUH, TPUBEICHHBIX B
Tabn. A, wiH U3 UX GapManeBTHIECKH MPHEMIIEMBIX CoJiei. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS COCIHUHE-
HHUE BBIOPAHO W3 TPYIIIbI COSAMHEHUHN, PUBEICHHBIX B TaOI. A-2, WM U3 UX (hapMarieBTHUECKHA MPHEMIIEMBIX
coJieil. B HEKOTOPBIX BapHaHTaxX OCYIIECTBIICHHUS COCIMHEHUE BBIOPAHO W3 TPYIIIEI COSNNHEHNUH, TPUBEICHHBIX
B TaOn. A-3, win U3 ux (apMaleBTHYECKH MIPUEMIIEMBIX coJied. B HEKOTOpHIX BapHaHTax OCYIIECTBICHHS CO-
¢/IMHEeHUE BHIOPAHO U3 IPYIIIBI COSAMHEHNH, TPUBEACHHBIX B Ta0u. B, mim 13 ux ¢apmarneBTHuecku npremie-
MBIX cojiel. B HeKOTOpBIX BapHaHTaX OCYLIECTBICHHS COCAMHEHHE BBHIOPAHO M3 TPYIIIBI COCTMHCHHH, pHBE-
JCHHBIX B Ta01. B-2, nnm u3 ux ¢apmaneBTHYECKN IIPUEMIIEMBIX colieil. B HEKOTOPBIX BapHaHTaX OCYIIECTBIIE-
HUS COCAMHEHNE BBHIOPAHO W3 TPYIIBI COCAMHEHHH, MPUBEACHHBIX B Ta0n. B-3, wimm u3 ux ¢apMarneBTuuecku
NpUEMIIEMBIX COJIeH. B HEKOTOPBIX BapHaHTaxX OCYILECTBICHHS COSAMHEHUE BHIOPAHO M3 TPYIIIBI COSTMHEHHH,
MpuBeACHHBIX B TabJ. C, min u3 uX (hapMareBTHICCKH TPHUEMIIEMBIX COJIEH.

B HEKOTOpPHIX BapHaHTax OCYIIECTBICHHUS MOXKET BKJIIOYATh OHO FUTH OOJIBIIE COCAMHEHHUI UITH TOTIOTHH-
TENBHBIX (papMaleBTUIECKUX areHTOB, OMMMCAHHBIX B HACTOSIEM TEKCTE, WM WX (DapMameBTHUECKU IpHeMIIe-
MYIO COJIb, H 3THKETKY, KOTOpas yKa3bIBacT, YTO COJEPKMUMOE MpeIHa3HAYEHO Ul BBEICHUS CyOBeKTy, 00ia-
JTAIOIIEMy CTaHAAPTHON yCTOWYMBOCTHIO K MCIIONIB3YEeMOMY NIEHCTBYIOIIEMY BEIIECTBY FUIM BCIIOMOTATEIFHOMY
BEIIECTBY, JUISI JICUECHUSI CEMEHHOM NM3aBTOHOMHUH WK HeipoduOpomarosa 1 tuma. B HEKOTOPHIX BapuaHTax
OCYIIECTBIICHHS JIOTIOJTHUTENBHBIA (hapManeBTHIECKUI areHT MpeAcTaBisieT coboil pocharnanicepun. B apy-
TOM BapHaHTe OCYLICCTBIICHHs, HA0OpP MOXET BKIIIOUaTh ONMCAHHOE B HACTOSIIEM TEKCTE COCIMHEHUE WU €ro
(hapManeBTHYECKH NMPUEMIIEMYIO COJIb, M 3TUKETKY, KOTOpasi yKa3bIBAET, YTO COACPKMUMOE NpeIHa3HAYEHO JUIs
BBE/ICHUS CYOBEKTY, Y KOTOpOro B kieTkax Habmonaercst HapynieHHsId WT IKBKAP MPHK crnaiicunr. B npy-
TOM BapHaHTE OCYIIECTBJICHUS, HAOOp MOXET BKJIIOYATh OJHO WJIM OOJIbILE OIMCAHHBIX B HACTOAIIEM TEKCTE
COCIMHEHUH WM JOTIONHUTEIBHBIX (hapMaIleBTHYECKIX areHTOB, MU HX (apMarieBTUIECKH IPUEMIIEMYIO COJIb,
STHKETKY, KOTOpasi yKa3bIBaeT, YTO COJNEPKUMOE MPeIHa3HAUCHO U BBEACHUS CYOBEKTY, HMEIOMIEMY 3a0o0Jie-
BaHHE IICHTPAIIbHOW HEPBHOW CUCTEMBI, SIBJIAIOIIEECS Pe3yabTaToM HapyuieHHoro ciaiicuara MPHK. B npyrom
BapHaHTE OCYIIECTBICHUS, HAOOp MOXKET BKIIOYATh OJHO WM OOJIBINE ONMCAHHBIX B HACTOAIIEM TEKCTE COSIH-
HEHUH WM JTOTIONHUTENBHBIX (hapMalleBTHUECKIX areHTOB, WIH MX (hapMaIleBTHICCKH MPUEMIIEMYIO COJb, U
STHKETKY, KOTOpasi YKa3bIBaeT, YTO COACPKUMOE MPEIHA3HAUCHO U BBEICHHS CYOBEKTY, HIMEIOIIEMY CeMeii-
HYIO JM3aBTOHOMHIO WM HerpopuOpomaros 1 Tuma. B HEKOTOPHIX BapHMaHTax OCYIIECTBICHHS HaOOp MOJXKET
BKJIIOYATh OJHO WJIM OOJIbIIE ONMMCAaHHBIX B HACTOSIIEM TEKCTE COCIAMHEHHUH MM JOIOJHUTENbHBIX (hapMarnes-
THUYECKHUX areHTOB, WIN WX (papMareBTHUECKH MPUEMIIEMYIO COJIb, U DTUKETKY, KOTOpas YKa3bIBaeT, YTO COMEp-
KMMOE TIPeAHA3HAYCHO JUIS BBEJCHUS C OHUM MM O0Jiee ONMMCaHHBIMH B HACTOSILEM TEKCTE JOMOIHUTEIbHBI-
MU (hapManeBTHIECKUMH areHTaMH.

Ipumepsr

Hacrosmee n3o00peTeHne nanee onucaHo ¢ MPUBJICYCHHEM IIPUMEPOB, KOTOPHIE HE OTPAaHMIUBAIOT 00BEM

HACTOSIIETO N300pETeHMS, OUEPUCHHBIN B (pOpMyJsie H300pEeTEeHUSI.
OO0111I€ METOIBI

Bce peakinn mpoBOIMINCh B CyXoi atMocdepe a30Ta, eciau He yKa3aHO HHOE. YKa3aHHBIE TEMIIePaTyphI
peaxmii OTHOCATCS K TeMIepaType 0aHu, B KOTOPOH MPOBOAUTCS Peaknys, a KOMHATHAs TeMIepaTypa COCTaB-
astet 25°C. JlocTymHble M3 KOMMEPYECKMX MCTOYHHMKOB PEarceHThl M Oe3BOIHBIE PACTBOPHUTENM HCIOJIb30BaN
0e3 ONOJHUTEIHHOW OYUCTKH, M HE MPOBOIMIOCH PAadOT IO JOMOJHHUTEIHHOW OYMCTKE WM OCYIIKE JaHHBIX
KOMITOHEHTOB. Y JaJIeHHe pacTBOPHUTENCH NMpPU MOHMKCHHOM JIABJICHHH MPOBOAWIN HAa POTOPHOM HCIApHTENe
Buchi mpu naBnenun npumepHo 28 MM pT.CT. ¢ HoMolIbio BakyymHoro Hacoca Teflon-linked KNF. Tonkocnoii-
HYI0 XpoMaTorpaduio IpOBOIAMIN ¢ IPUMEHEHHEM IIIacTHHOK pazMepoM 1"x3" AnalTech No. 02521, moxpbIThIX
cHIIMKareseM ¢ QuryopecueHTHbIM nHauKaropoM. Iposieiaenne TCX miacTHH OCYIIECTBISUIM PH HaOIOICHUH
nox Y ®-cBeToM ¢ KOPOTKOH JTMHOW BosIHBI (Jlamma 254 M), 6o B 10% pactBope dochoMonndieHOBOH K-
CJIOTHI B 9TaHOJIE, 100 B Mapax noja. IIpenapaTHBHYI0 TOHKOCIOWHYIO XpOMaTOrpaduio OCyIECTBISIN C HO-
Mmombto npenapatuBHbIX TCX mractun Analtech, 20x20 cMm, 1000 MmxM. Kononounyto ¢uani-xpomarorpaduro
npoBoawiu ¢ nmpumeHeHrueM Teledyne Isco CombiFlash Companion Unit ¢ crinkareneBsIMH KOJIOHKamMHu Re-
diSep®Rf. [Ipn HEOOXOANMOCTH MPOTYKTHI OUUINAIN METOJIOM OoOpalieHHO-(ha3Hoi Xpomarorpaduu, ¢ IpuMe-
HeaneM Teledyne Isco CombiFlash Companion Unit ¢ oGpamienHo-¢a3Ho# kojoukoir RediSep®Gold C18.
Crextpsl mpotoHHOTO SIMP peructpuposanu Ha criekrpomerpe IMP Bruker ¢ pabodeti wactotoit 300 MI'11 min
SAMP Bruker ¢ paboueit wactotorr 500 MI'1, 3Ha4eHHs XUMHUYECKUX CIBHUTOB (8) MPUBEIACHBI B MIJITHOHHBIX
nmosax (M.I.), a 3HAYeHHUs KOHCTAHT CITMH-CITMHOBOTO B3ammoJieiicTBus (J) mpuBenensl B [, co ciiemyrommMu
0003HaYCHUAMHU MYJIBTUIUICTHOCTH: C, CHHIJIET; 1, AyOJeT; T, TPUILIET;, KB, KBApTET; I, AyOJeT QyOIIeToB; M,
MYJBTHIDIET; YIIHpP, YIIUPEHHBIA. TeTpaMeTHICHIaH MPUMEHSUICS B Ka4eCTBE BHYTPEHHETO CTaHIapTa. 3Hade-
HUS TEMIIEpaTyp IUIABICHUS HECKOPPEKTUPOBAHBI, X PETUCTPHPOBAIN HA MPHOOpeE IS OIPEICICHUS TeMIIepa-
Typs! nnasneHuss MEL-TEMP. Ananu3 MeTo0oM Macc-CIeKTPOMETPUH MPOBOAUIH B PEKUME PETUCTPALMHU T10-
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JIOXKHUTENBHO 3apsDKCHHBIX MOHOB TpW HOHHM3amu Metonom anektpocnpes (ESI) ma kBampymoiapHOM Macc-
cnektpomerpe Varian ProStar LC-MS 1200L. AHanu3 4nuCTOTHI METOJOM BBICOKO3()(EKTHBHON KHIKOCTHOH
xpomatorpadun (BOXKX) nmpoBoamnu ma BOXX cucreme Varian Pro Star ¢ OmHapHO# crcTeMOl pacTBOpHTE-
neit A u B nipu rpaguentaom smronposanuu (A, H,O ¢ 0.1% tpudropykcycHoit kuciorsl (TOYK); B, CH;CN ¢
0.1% TO®VYK) u ckopoctu nmoroka = | mu/muH, ¢ Y ®-nerexrupoBanueM npu 254 HM. Bee KoHEUHBIE coeiHe-
HUS OYHIIIATH JIO CTETICHU YUCTOTH >95% Ha BOXX cucreme Varian Pro Star, mpuMeHsist CIeAyIOIIHE METO/BI:

Phenomenex Luna C18(2) komonka (4.60x250 mm); noasmwkHas ¢asza, A=H,O ¢ 0.1% TOVYK, u B =
CH;CN ¢ 0.1% TOVYK; rpaguent: 10-100% B (0.0-20.0 mun); Y @-netektupoBanue npu 254 Hw;

Phenomenex Luna C18(2) kononka (4.60x250 mm); nogsrmwkHas ¢asza, A=H,O ¢ 0.1% TOVYK, u B =
CH;CN c¢ 0.1% T®VYK; rpagment: 10-95% B (0.0-10.0 mun); ynepxusanne 95% B (6.0 mun); Y-
JIETEKTUPOBaHUe Tpu 254 HM.

[Ipomexxyrounbrit mpoaykrt 1. 2-(4,6-JIuxmnop-1H-mmpa3zono[3,4-d jmupumuaua- 1 -1im)3TaHod.

Cl

NG | =N
N N/)\CI
HJ/J

B pactBop 2,4,6-TpuxnopnupuMuanH-S-kapookcanpaeruna (414 mr, 1.96 mmons) B EtOH (14 M) nipwm -
78°C mo xamnsM 100aBisu pactBop (2-ruapokcuatmm)runpasuHa (0.15 mi, 2.2 mmons) u TOA (0.57 wmu,
4.1 mmous) B EtOH (2 mit) u nepememuBany B TeueHne 30 MUH. PeakimoHHYIO cMech 3aTeM OCTaBIISUIN Harpe-
BaTbest 10 0°C npu nepeMeInMBaHuy B TeUSHHE JA0MoJHUTENbHBIX 30 MuH, 1 3aTeM 2H. pactBop HCI nob6asisnu
no xamwisaM 1o pH = 6. PacTBopurenu ypansin ynapuBaHMEM Ha POTOPHOM HCIApUTENE, ¥ MOITy4YEHHBIN ChIpoi
OCTaTOK OYMIIATH XpomaTorpadueil Ha cunukarene (rpagueHt 0-100% EtOAc B rekcane), moiydasi HeJieBoe
coemunenue (262 Mr, 57%): 'H SIMP (300 MI'u, CDCls) & 8.57 (c, 1H), 4.87 (1, J=5.4 T, 1H), 4.48-4.43 (m,
2H), 3.87-3.80 (M, 2H).

[Mpomexyrounstit npoaykr 2. 4,6-Auxnop-1-(2-¢propatun)-1H-nupazono[3,4-dmupuMuany.
Cl

NG | SN
/)‘N o
F
B pactBop 2-(4,6-muxnop-1H-mupaszomno|3,4-d[mupumunna- 1 -nn)stanona (100.4 mr, 0.431 mMoie) B 1u-
xyopmertane (2 mur) npu -78°C mo karmisam go6assun Deoxo-Fluor (0.09 mut, 0.49 MmMone) 1 iepeMenTuBaiy B
teyeHne 30 MuH. PeakiimoHHyI0 cMech 3aTeM OCTaBIISUIM HArpeBaThCs 10 KOMHATHOW TeMIIepaTyphl IpH Iepe-
MEIIMBAHUH B TCUECHUE MOTIOTHUTEIHHBIX 30 MUH, 3aTeM JT00aBIISLTH BOAY (5 MII) M HACHIIICHHBIN BOJTHBIA pac-
tBOp NaHCOj5 (3 Mur). Citon paznesnsiii, ¥ BOAHBIHN CIIOH dKCTparnpoBaiu guxjiopmeraHoM (2x10 mi). O6benn-
HEHHBIC OPTaHMYECKUE IKCTPAKTHl cymmin Hag Na,SO,, QUIbTpoBail U ymapuBaiu Aocyxa. [lomydeHHsIi ChI-
poit ocTtaTok ouuInany Xpomartorpadueit Ha crmukaresie (rpaguent 0-10% meranona B JIXM), noxydas memneBoe
coemuuenne (18.3 mr, 18%) B BHe He coBceM Genoro TBepaoro Bemectsa: 'H SIMP (300 MI'n, JIMCO-d¢) &
8.63 (¢, 1H), 4.95 (1, J=4.4 ', 1H), 4.82-4.75 (M, 2H), 4.73-4.69 (M, 2H).
IMpomexyrounstit npoaykt 3. Dtun N-((1H-1,2,4-tpnazon-5-um)kapbamoTronia)kapoamar.
N-NH S O

/
LA
H H
B pactBop 3-amuno-1,2,4-tpuazona (521 mr, 6.20 mmosb) B JIM®PA (7 mi) nipu 10°C mo karuisim 1o06aBiisi-
mm 3TokcukapOoHma m3oruormanatr (0.70 mu, 6.19 MMOiB), U cMech OCTaBISIM HAarpeBaThCsl 1O KOMHATHOM
TeMIlepaTypsl NpH TepeMelnnBanuu Ha 16 4. JloGaBusimu Bomy (75 mir), m cMech skcrparupoBanu EtOAc
(3x50 mur). OObeMHEHHBIE OPTAaHUMYECKHE YKCTPAKTHI cymmin Haa Na,SO,4, GUIBTpOBAIM W yHapyBaiud B Ba-
KyyMe, ToJTy4as neneBoe coeauaerue (960 mr, 72%) B BUIE JKEJITOTO TBEPAOTO BEICCTBA: 'H sIMP (500 MTI',
JIMCO-ds) 6 13.99 (ymmmp.c, 1H), 12.10-11.71 (ymmp.n, 1H), 11.45 (yump.c, 1H), 8.53 (¢, 1H), 4.27-4.16 (M,
2H), 1.25 (t, J=7.1 I'y, 3H).
[Tpomexyrounstit npoaykt 4. Aunarpus S-cynsduno-[1,2,4]rpuasono[1,5-a][1,3,5]Tprazun-7-omsr.
ONa

OEt

Fae
NAN/)\SNa

B pactBop atun N-((1H-1,2,4-tprnazon-5-mi)kapdbamorromn)kapbamara (960 mr, 4.46 mmons) B EtOH
(18 mur) noGaensun Bogublid pactBop NaOH (2N, 5.0 min, 10 Mmonb), HarpeBanu o kumeHus Ha 30 MUH, 3aTeM
OXJTaXJIAIH O KOMHATHOW TeMIepaTypbl. BrImaBmiuil TBepAblid 0caloK OTHWIETPOBBIBATH Yepe3 CTCKISHHBIN
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$unpTp ¥ poMbiBasM XonoaaeiM EtOH (2x20 mur), mocie yero cymmwmm B Bakyyme nipu 60°C B Teuenne 1 4,
nonydas ueneBoe coemuuenue (913 mr, 96%) B BHme He coBceM Gemoro TBepmoro BemectBa: 'H SMP
(500 MTI'r, AMCO-dg) 6 7.57 (c, 1H).
[IpomesxxyTounslit npoaykt 5. 5-Tuokco-5,6-auruapo-[1,2,4]tpuazono[1,5-a][1,3,5]tpuazun-7(4H)-oH.
(0]

</N‘NJ\NH
NJ\N’J“s

H
B pactBop 5-cynmedumo-[1,2,4]tprazono[1,5-a][1,3,5]rpuazun-7-onsira quHatpus (721 mr, 3.38 MMmoib) B
Boze (21 mur) noGassumu Boaubid pactBop HCI (2H., 7 mut, 14 MMonh) 1 iepemMemiBany B TedeHue 10 MmuH. Boi-
TIABIITHIA TBEPIBIA 0CATOK OTQMILTPOBBIBATHN Yepe3 CTCKIITHHBIN (GUIBTP, CYmUIN B Bakyyme npu 60°C B Tede-
Hue 1 4, momydvast neneBoe coenunenue (480 mr, 84%) B BUIE HE COBceM OEJIOTO TBEPAOTrO BEUICCTBA! 'H AMP
(500 MTI';, AMCO-dg) 6 14.23 (ymmp.c, 1H), 13.04 (ymmp.c, 1H), 8.17 (c, 1H).
[Mpomexyrounslit npoaykr 6. S-(Metunrno)-[1,2,4]puazono[ 1,5-a][1,3,5]rpnasun-7(6H)-oH.
(0]

Noy AN
(A
N s
B pactBop 5-tHOKCO-5,6-mururmpo-[ 1,2,4]rpuazono[1,5-a][1,3,5]tpuazun-7(4H)-ona (149 mr, 0.881 MmMois) B
TI'® (0.6 M) mobaBnsun pactBop Mertokcuaa Hatpus (0.5 M pactBop B MeTanone, 1.85 mu, 0.925 MMonp) u
nepeMemuBain B TeueHue 2 MuH. JloGaBmsumn pactBop moamerana (1.0 M B TI'®, 0.92 mum, 0.92 mMmons), u
CMech TepeMeInBalid B TedeHue 16 4. PacTBopurenn ynansiay yrmapuBaHHEM Ha POTOPHOM HCIIApHUTEINE, OCTa-
TOK CyCHeHAUpOoBalK B Boje (5 mur) u dunbTpoBamm. OTHUIETPOBAHHBIN 0CATOK IPOMBIBAIH TOTIOJTHUTEIHHBIM
KOJIMYECTBOM BOJIBI (5 M) M cymmiM B Bakyyme npu 60°C B Tedenue 1 4, nonydas nenesoe coenunenue (80.5
mr, 50%) B Buzae Gemoro Tepaoro Bemectsa: 'H SIMP (500 MI'u, IMCO-dg) & 13.40 (yump.c, 1H), 8.31 (c,
1H), 2.57 (c, 3H).

ITpomexyrounstit npoxykr 7. Tpuatni stan-1,1,2-TprukapOokcuiar.
0]

Etozcj\)\oa
0% SOEt

Jwtrn manonat (20 mu, 132 MMoIib) 100aBIIsUTH 1T0 KaruIsiM B ATAHOJIBHBIM pacTBOp dTOKcHIa HAaTpust (21
Bec.%, npumepHo 2.65 M, 50 mi, 133 mmons) B EtOH (80 mur) mpu 0°C u nepememuBany B TeueHue 30 MUH.
Orun xiopanetat (14 i, 131 MMoIB) NOOABISUIH 1O KArlIsIM, CMECh KUTIATHIHN 3.25 Yaca W 3aTeM OXJIaKIallu
JI0 KOMHATHO# TeMriepatypsl. Bee neTydne KOMIIOHSHTH YOAISUIA yIapUBaHHEM Ha POTOPHOM HCHapHUTese, Oc-
TaTok pazgensuin Mmexay EtOAc (400 mu) u Bogo# (300 mur), u citou pasznersuii. OpraHudecKuil ClIoil IpoMbIBa-
JIM HACHIIIEHHBIM BOoIHBIM pacTBopoM NaCl (200 mn), cymmnu Hag Na,SOy4, GUIBTpOBANN U yIIAPUBAIH B Ba-
KyyMe, noxxydas neieBoe coequaerue (30.5 T, 94% BBIX0[ HEOUYHIIIEHHOTO MPOIYKTa) B BHIIE OPAH)KEBOTO Mac-
na: 'H SIMP (300 MTI'u, CDCls) & 4.25-4.14 (M, 6H), 3.83 (1, J=7.3 T, 1H), 2.92 (n, J=7.4 'y, 2H), 1.31-1.23
(M, 9H).

[TpomexxyTounbIit mpoaykT 8. Dtun 2-(2,4,6-TpUOKCOTeKCarHIPOTUPUMHUINH-S5-1IT)aleTarT.

o)
EtOZC/j\)L NH
NS

o) @]
H
CwMmech TpudTHI 3TaH-1,1,2-Tpukapbokcunata (30.5 v, 124 Mmmons), modeBuHsI (7.44 T, 124 MMonb) 1 3Ta-
HOJIBHOTO pacTBOpa dTokcuaa HaTpus (21 Bec.%, mpumepro 2.65 M, 73 mi, 194 mmons) B EtOH (180 M) k-
Tinn 17 9, 3aTeM OXJaXKAaidu J0 KOMHATHOHM TeMmmeparyphl. Bee neTydne KOMIOHEHTH! YAAUIA yIapHuBaHHEM
Ha POTOPHOM HcmapuTene u A06asmsum Boxy (400 mi). Jlobaensnm Bogubiii 2H. pactBop HCI, noBons pactBop
1o pH = 3, u cmeck akcrparuposaan EtOAc (3x150 mir). O0beiMHEHHBIE OpraHMYEeCKNe SKCTPAKTHI CYIIHINA HaJ
Na,SO,, punpTpoBaK U yapuBajin B BaKkyyMe, rmoiydas meneBoe coequaenue (8.0 r, 30%) B Buae KOpHIHEBO-
ro TBepzoro Bemectsa: 'H SIMP (300 MI'ti, CDCly) & 8.28 (yump.c, 1H), 8.18 (yump.c, 1H), 4.80 (yump.c, 1H),
4.18-4.08 (M, 2H), 1.30-1.25 (M, 3H).
[IpomexxyTounbIii mpoayKT 9. Dtrn 2-(2,4,6-TpUXIOPITUPUMHUINH-S -1 )areTaT.
Cl

Etozc/r“N
cl N/)\CI

Cwmech ot 2-(2,4,6-TpruOKCcOreKcaruaponupuMuIna-S-uin)amnerata (8.0 r, 37.4 mmonb) u DIPEA (10 wmur,
57 mMmoie) B okcuxsopuse docdopa(V) (50 mi) KUmsITHIN 3 9, 3aTEM OCTOPOXHO BBUTUBAIH B JICASHYIO BOIY
(500 r) m mepememmBanm B TedeHue 1 4. Jlo6aBismu kapOoHat kanws, 10Bojast pH 10 3, 1 cMech dKCTparupoBaiu

H

N
A
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EtOAc (3x200 muim). OObequHEHHBIE OPTaHUYECKUE IKCTPAKTHI Cymin HaJ Na,SOy4, GUIBTPOBATN U YITAPUBAIH
B BakyyMe. [losy4eHHSbIH ChIpoif ocTaTok ounInanm xpomarorpadueit Ha cunnkarene (rpaauet 0-50% EtOAc B
reKcane), moxy4as meneoe coequnenue (3.20 r, 32%) B BUIe HE COBCEM OEJIOTr0 TBEPOTO BEIIECTBA: 'H IMP
(300 MI'y, CDCls) 6 4.23 (xB, J=7.1 ', 2H), 3.94 (c, 2H), 1.29 (7, J=7.1 T'n, 3H).

IIpomexxyrounstit npoaykT 10. Otun 2-(4-aMuHO-2,6- AUXJIOPIUPUMUIUH-5-UT)aleTaT.

cl
Et0,C I\N
o

H,NT N cl

B pactBop atHn 2-(2,4,6-TpuxnopnupuMuauH-5-mn)arerata (880 mr, 3.27 mmoins) B JIM®PA (15 M) go-
Gamisumy azun HaTpus (213 mr, 3.28 MMOIb) U IepeMeluBaId TIPU KOMHATHOH Temmepatype 2 4. Jlobasmsum
Boxay (200 mm), m cmech akcTparupoBaiu EtOAc (3x50 mur). O0bennHEHHBIE OPTAaHUIECKUE SKCTPAKTHI CYIIIIN
Hax Na,SO,, ¢unbTpoBanu n ynapusanu B Bakyyme. [lonydeHnsrii ceipoit ocratok (1.02 r, KommuecTs.) pacTBo-
psun B TI'® (7 mi) u Bozme (3.5 mun), 3aTem mobasmsiin pactBop TpuMerwidochuna (1.0 M B TT'D, 3.5 mu,
3.5 MMOJIb) U TIepeMeIInBaIi IpH KOMHaTHO# Temneparype 20 4. Jlo6asusaan EtOAc (75 mi), n opraHn4ecKui
CJIO TTPOMBIBAITH BOJIOM (2x20 i), cymminu Hag Na,SOy4, GuabTpoBanu U yrnapuBaiu B Bakyyme. [lomydeHHBIH
CBIPOH OCTaTOK OYMIIaNy Xpomarorpadueii Ha cunukarene (rpaaueHt 0-80% EtOAc B rexcane), nomydast merne-
Boe coemmuenue (517 mr, 64% 3a 2 cramgun) B Buae 6eoro teepaoro semectsa: 'H SIMP (300 MI'n, CDCl3) &
5.73 (ymmp.c, 2H), 4.20 (xB, J=7.1 I'u, 2H), 3.66 (c, 2H), 1.29 (1, J=7.1 I'y, 3H).

IMpomexyrounstit npoaykr 11. 2,4-Tuxnop-SH-tmppono[2,3-dnupumunnn-6(7H)-on.

Cl

o | N
m N/)\CI

B pactBop atin 2-(4-aMuHO-2,6-1ux0pnupuMUIUH-5-mn)anerara (197 mr, 0.788 mmons) B IM®DA (8 mi)
npu 0°C no6asmisiu ruapun Hatpus (60% aucnepcust B MUHepasibHOM Maciie, 70 mr, 1.75 MMounb) 1 nepeMeriu-
Bau B TeueHne 40 muH. J{o6aBmsum BOIHBIN pacTBOp Xiopuaa Jutus (5%-Helii pactBop, 40 MIT), I CMECh IKCT-
parupoBaimu EtOAc (3x50 min). OObeiMHEHHBIE OpraHUYeCKHEe 3KCTPaKThI cymiu Hax Na,SOy4, GuiabTpoBamy u
ymapuBagu B Bakyyme. OcTaTok oummaim xpomarorpadueit Ha cmnmkarene (rpaguert 0-10% wmeranona B
JIXM), nonydas eneBoe coexunenne (46 mr, 29%) B B sxenroro Teepaoro semecrsa: 'H SIMP (300 MI',
JAMCO-dg) 6 12.02 (ymmp.c, 1H), 3.65 (c, 2H).

[Ipomexyrounbrit mpoaykt 12. 2,6-Tuxnop-7-metun-7H-mypus.

HaG cl
N N
<l
N N/)\CI

B pactBop 2,6-muxiop-7H-nmypuna (1.05 r, 5.56 mmoins) B TT'® (8 mur) mpu 0°C B atMocdepe asoTta n06aB-
nsumn NaH (60% B MuHepanbHOM Maciie, 525 mr, 13.1 MMoJb) B OAMH MpUEM U, NOCIIE MepeMEIINBaHNs B TeUe-
Hue 30 muH npu 0°C, nobasmsum noameras (0.38 mi, 6.12 MMonb). PeakimoHHy!0 cMech IepeMenInBaii MpH
0°C B Teuenue 1 4 u 3aTeM Ipu KOMHaTHOH Temrepatype 16 4. [Tocne 5Toro peakoHHyI0 cMech pa30aBIsiIn
nobasnennemM EtOAc u mpoMbIBaim BOJOK M HACHIIICHHBIM PAacTBOPOM XJiopuaa HaTpus. OpraHUYecKuid CIou
yIapUBaJd IpY MOHWKEHHOM JIaBIICHUH, U MTOTyYSHHBIH OCTATOK OYHUINAIA METOJOM KOJIOHOYHOM XpomaTorpa-
¢un (cumukarens, 0-30% EtOAc 8 CH,Cl,), momygas nzomepsr 2,6-nmuxiop-9-metun-9H-mmypun (491 mr, 43%) u
2,6-muxmop-7-merun-7H-ypun (312 mr, 28%): ESI MS (M+H) 203; 2,6-muxmnop-9-metun-9H-mypun 'H SIMP
(300 MTI', IMCO-dg) & 8.69 (¢, 1H), 3.83 (c, 3H), u 2,6-muxuop-7-merun-7H-mypun 'H SIMP (300 MI'x,
JAMCO-dy) 6 8.81 (c, 1H), 4.07 (c, 3H).

[Ipomexxyrounbrit mpoaykt 13. 8-bpom-2,6-guxnop-7-metun-7H-mypuH.

od:
Br—\
N N/*CI

Cycnienzuto 2,6-nuxiop-7-metui-7H-mypuna (250 mr, 1.23 mmons) B TT'® (10 M) B atMocdepe azora
oxnaxaamu a0 -78°C, u 3arem pobGasmsumn LDA (2.0 M pactBop B cmecu TI'®/rentan/atnnbdenson, 1.80 mur,
3.60 MMoub), mony4asi TEMHBIA pacTBOpP, KOTOPHIN NepemennBaiy B TeueHue 15 mun. [locie storo nobasmsim
pactop 1,2-mubpom-1,1,2,2-terpaxiopnenrana (1.20 r, 3.69 mmoins) B TT'® (2 Mi) 1 peakunoHHYIO CMeECh Tie-
pememmBany npu -78°C B Teuenue 1 4. Jlo6asmsmn HaceeHHslid pactBop NH,4Cl, n 3atem cMech akcTparupo-
By EtOAc. Opranudeckuii ciioif cymiiy Hall cyiab(aToM HaTpus U ynapusaid. OCTaTOK OYMINAIA METOAO0M
KOJIOHOYHOM Xpomatorpaduu (cuukarens, 0-3% MeOH B CH,Cl,), momy4as 8-6pom-2,6-guxitop-7-metmin-7H-
nypus (135 mr, 39%): ESI MS (M+H) 281; 'H SIMP (500 MI'ti, IMCO-d,) & 4.02 (c, 3H).

IIpomexxyrounslii mpoaykT 14. 2,6-Auxinop-7-meTun-8-nponokcu-7H-mypuH.
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I'mppun vatpus (60% B MuHepansHOM Macie, 20 Mr, 0.50 MMOJ‘IL) OCTOPOXKHO /100aBIISUIN B H-TIPOTIAHOI
(35 wmr, 0.58 mMMomnb), momydasi pacTBOp, KOTOpBIH N00aBisiaM B pacTtBop 8-Opom-2,6-muxmop-7-metni-7H-
nypuHa (125 mr, 0.44 mmons) B TT'® (2 mi). [TomydenHyro cMech IepeMenBai Ip KOMHaTHOW TeMIeparype
1.5 4. Ilocne 3TOTO CMECH YNapHBaIM, M OCTATOK OYHILATN METOIOM KOJIOHOYHOM XpoMmarorpaduu (CHITUKarels,
0-10% EtOAc B CH,Cly), momydgast 2,6-auxiop-7-MeTui-8-nponokcu-7H-mypun (68 mr, 59%): ESI MS (M+H) 261;
'H SIMP (500 MI'ti, IMCO-dg) & 4.58 (, J=6.5 I'u,, 2H), 3.74 (c, 3H), 1.87-1.81 (M, 2H), 1.01 (r, J=7.4 T', 3H).

[Tpomexyrounsrit mpoaykr 15. 2-bpom-5,7-muxnoprraszono[ 5,4-d|mupumMuus.

Cl

N XN
Br—</ f\
S N/)\CI

PactBop 5,7-muxmnoptuazono[5,4-d|mupumuauna (180 mr, 0.87 mmons) B TT'® (8 M) B atMocdepe azora
oxnaxaamm 1o -78°C. Memienno no6asmsum LDA (2.0 M pactBop B cmecu TI'®@/renran/atunbdensomn, 1.30 mur,
2.60 MMoITB), U cMech nepeMermBany B TeueHue 10 mun. [Tocne 3toro nobasmsau pactBop 1,2-nudpom-1,1,2,2-
terpaxiyioprneHTana (850 mr, 2.61 mmons) B TT'® (2 M), n peakunoHHYIO cMech nepemeninBaiy npu -78°C B
teuenne 1.5 4. Jlo6aBmsimm HaceimeHHsld pactBop NH4Cl, u cmeck akcrparnposamn EtOAc. Opranndeckuit
CJIOH CYIIMIM HaJ Cyab(paToM HATpus U ynapuBaian. OCTaTOK OYHIIATH METOJIOM KOJIOHOYHOW Xpomarorpaduun
(cunmukarens, 0-20% EtOAc, rekcan), momydast 2-0poM-5,7-guxiioptras3ono[5,4-d|mupumunun (134 mr, 54%):
ESI MS (M+H) 284.

[Ipomexyrounsrit mpoaykt 16. (E)-6-Xmop-5-((4-xmopdennin) ina3eHun ) TapuMUAINH-2,4- THAMUH.

C'\©\ Cl
N‘NIgN
HoN N/)\NHZ
B cycniensuro 4-xnopanwnvHa (1.28 1, 10 MMonb) B Boae (9 mur) mobaBnsumm koHIeHTpupoBanHyro HCI
(2.75 mi, 33 mmonp) u nepememuBaiy B Tedenue 10 muH. PactBop NaNO, (725 mr, 10.5 mmoins) B Boje (9 M)
nob6assn o kKamsim npu 0°C, mosydasi mpo3padHelii pacTBOp. B oTmenbHOH Konbe, yKCYCHYIO KHCIOTY
(45 mi, 81 mmons) m NaOAc (18 1, 216 MMonb) 100aBISUIN B CYCHEH3HIO O-XJIOPIHPUMHUINH-2,4-1naMUHa
(1.3 1, 9 MmozB) B Bozie (45 mur). 3aTeM OIMCaHHBIN BBIIIE MPO3PAYHBII PACTBOP MPUKAIBIBAIHN B MOTYUYCHHYIO
CYCIEH3HI0, U PEaKIIUOHHYIO CMECh NIEPEMEIINBAIN B TEUCHUE HOUU IIPU KOMHATHOH Temmeparype. BrimaBmmit
TBepbIil 0CAIOK 0TI (QUIBTPOBAHHEM, MONydas IeeBoe coexunenne (3 r, >100%): 'H SIMP (300 M@,
JAMCO-dg) 6 9.26 (c, 1H), 8.17 (c, 1H), 7.81 (&, J=8.7 T'u, 2H), 7.54 (1, J=8.7 I', 2H), 7.34 (ymmup.c, 2H).
[Tpomexxyrounbiii mpoaykT 17. 6-XnopnupuMuauH-2,4,5-TpuaMuH.
Cl
H,N XN
LA
HoN N NH,
B cycniensuto (E)-6-xmop-5-((4-xaopdeHmn )aua3eHun)mupuMuana-2,4-muamuna (2.2 T, 7 mmons) B TT'®
(70 mur) mobGaBmsu yKCycHYI0 kucnoty (10 mir), 3aTeM nuHKOBYIO MBLTE (3.3 T, 50 MMons) mpu 0°C. Peaknnon-
HYIO CMECh IlepeMeInnBain B TeueHre 30 MuH, rocie 4ero GuiIbTPOBANIM uepe3 ciioi nenura. GunpTpar ynapu-
BJIM MIPH OHIKEHHOM JIaBJICHHUH, U OCTaTOK OYMIIAIN METOJI0M XpoMaTorpaduu Ha cunukarese (0-30% 90:9:1
cmecb CH,Cl,/CH30OH/xonnenTpupoBannsiii NH,OH B Cl,Cl,), momyyas neneoe coenunenue (300 mr, 27%):
'H SIMP (500 MTI';, IMCO-dq) & 6.33 (c, 2H), 5.48 (c, 2H), 3.88 (c, 2H).
[pomexxyrounsrii mpoaykt 18. 7-Xmop-3H-[1,2,3]rpuazono[4,5-dmupuMuquH-5-aMuH.

Cl
N fN
N |
N N/)\NHZ
H
B pactBop 6-xnopmupumunna-2,4,5-tpuamuna (290 mr, 1.8 MMonb) B Boge (25 MII) U YKCYCHOM KHCIIOTE

(6 M) no6asmsmu pactBop NaNO, (150 mr, 2.16 Mmmoins) B Boge (3 mut) npu 0°C. ITocne 1 1 mpu 0°C, Bbinas-
Uit TBEPBIH 0cagoK OTGMIBTPOBEIBATIH U IPOMBIBAIN Ha (GMIIBTpe BOAOH. TBepablit 0cTaTOK HA QPUIBTPE pac-

TBOPsJIN B EtOH 1 yliapuBaJiv MPU NOHUIKCHHOM HAAaBJICHUU, ITOJIy4as HCJICBOC COCAMHCHUC B BUJC CEPOr0 TBEP-
noro Bemectsa (150 Mr, 49%): "H SIMP (300 MI'm, IMCO-dg) & 15.90 (c, 1H), 7.49 (c, 2H).
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[Mpumep 1. Obmas meToanka A.

i i
|
R L RE L
2 Cl N SN”
R\x B R\2 N
N ii-A XN
R T L R~ ]@
NT N7 RS NT N7 RS
1
R* R*
i-A iii-A

CMech BRIOPAaHHOTO MTUPPOJIONTUPUMHUIUHA WK ITypuHa i-A (1 9KB.), BRIOpaHHOTO aMHHOMETHIILHOTO TeTe-
pormkia win 6enzunamuna ii-A (1.1 2xB.), n TpmdTHIamuHa (NEt;) mmm qunzonpommntiiamuaa (DIPEA) (1.5-
3.5 9KkB.) B momxojsmieM pactBoputene (Hampumep, 1,4-nuokcan, TI'®, EtOH, v-BuOH) nepememnmBanu mnpu
50-150°C B peakIMOHHOHN KOJIOE WIIM TEPMETHUIHO 3aKPBITON MPOOHUPKE 10 MOMEHTA 3aBEpIICHHs PEaKIIUN CO-
rmacHo gaHabM LC-MS w/mnm TCX ananuza. [locie 3aBeplieHus, peakiMOHHYI0 CMECh OXJIXIAIH 0 KOM-
HaTHOM Temneparypsl, pa3zdasimsiin CH,Cl, n npomsiBanu HaceieHHbIM pactBopoM NaHCO;. Opranndeckuit
9KcTpakT cymwid Hag Na,SO,, QUIbTpOBaIN U yapuBaiy IPU MOHWKCHHOM JaBieHHU. OCTaTOK OT yIapuBa-
HUS OYHIIATTA METOJIOM XpoMaTorpaduu Ha CHUITUKarese (TUITMIHBIC SFOCHTHI BKITIOYAH, HAIIPUMEpP, CMECh TeK-
cana u EtOAc, win cmecs CH,Cl, u MeOH, nmu 80:18:2 emecs CH,Cl,/CH;0OH/konnieaTpupoBannsiiit NH,OH),
noxydasi 1eneBoil npoxaykr iii-A. CTpYKTypbl IPOIYKTOB, IOJYYEHHBIX coracHo OOmield meToamke A, moj-
TBEPKIATU METOIOM '"H AMP w/unu Macc-CIIEKTPOMETPHH.

[Tpumep 2. O6mmast meToanka B.

R1
RS, ,1

N
H

i-B iii-B

Cmech BBIOpaHHOTO XJToprupazononupuMuauaa i-B (1 9kB.), BEIOpaHHOTO aMHHOMETHIIBHOTO TE€TEPOITHK-
ma win OemsmwimamuHa 1i-B (1.1 2xB.), m TpwdTminamuHa (NEt;) wmu mumsonponmwmtuiaamuaa (DIPEA)
(1.5-3.5 2kB.) B moaxosmieM pactBopurene (Hanpumep, 1,4-muoxcan, TT'®, EtOH, H-BuOH) nepememmBanu
npu 50-150°C B repMETHYHO 3aKPHITOH ITPOOUPKE 10 MOMEHTA 3aBEPILCHUS PEaKkMy cortacHo faHHbM LC-MS
w/umn TCX ananm3a. [Tocie 3aBepiieHus], peakKIIMOHHYIO CMECh OXJIKAAIH 10 KOMHATHOW TEMIIepaTyphl, pas-
6asismn CH,Cl, m npombiBaiy HacelneHHBIM pactBopoM NaHCO;. OpraHndeckuil 9KCTPakT CYIIMIM HaZ
Na,SO,, unpTpoBany M yrnapuBaiu Ipy MOHWKCHHOM AaBiicHHH. OCTaTOK OT yIMAapPUBAHUS OYHIIATH METOJIOM
XpoMatorpa¢uu Ha CHIMKareie (THIMYHBIC SJIIOCHTHI BKIIOYANIM, HalmpuUMep, cMech rekcana M EtOAc, wmm
cmecb CH,Cl, u MeOH, wmu 80:18:2 cmecs CH,Cl,/CH3OH/xonnentpupoBannstii NH,OH), nonydas neneBoit
MPOAYKT iii-B. CTPYKTYpBI POLYKTOB, MOMYYEHHBIX cornacHo Obmeii Metoauke B, moarepskaam merogom 'H
SIMP wu/unm Macc-CrieKTPpOMETPHH.

ITpumep 3. O6mmast meroauka C.

i i i
R X g L
, RE L -t
y Ll ¥ =0H uam CI j:i ﬁ; HE}J\
Hall Ay ji-C s N iv-C g SN
LAl R 1) R
HaM " W™ ~R? POGH =™ NN RS
. NH.C H Ry
Mo B0, i

B

Cramus 1. O6mas metomuka Cl a1 GopMHUPOBAHHS ITYPHHOBOTO KOJIBIIA.

Cwmech 5,6-muamuHoypammi cynbdara i-C nnu 6-xmoprupumMuania-4,5-nuamuna (1 9kB.), BEIOpaHHON Kap-
6oHOBO# KHCHOTHI WK aunxiopuaa ii-C (1.1 sks.), POCl; (4 M1/100 mr i-C) u NH4Cl (6 3xB.) nepeMernBaiu
npu 100°C no MoMeHTa 3aBepuieHus peakiuu coriaacHo aaHHBIM LC-MS w/mmn TCX ananuza. PeakuuoHHyro
CMECh OXJIXJAJIM 10 KOMHAaTHOW TeMIEpaTypbl M OCTOPO’KHO BBUIMBAIIM HA Jie (OCTOPOXKHO: SK30TEPMHUYHAS
peakuus pu gobaBieHnH B BoAy). 3Hauenue pH nosoaunu 1o ~7 nobasiieHneM koHueHTpupoBanHoro NH,OH,
MOCJIe YeTro BOJHBIN clioit skcTparupoBanu EtOAc (2x), 1 0ObeMHEHHBIE OPTraHUYECKHE IKCTPAKTHI CYIIFIN
Ha1 Na,SO,, GpuibTpoBanu U ynapuBaiu IpH MOHWKEHHOM JaBiieHnH. OCTATOK OT yHapHBaHUs OYUILAIN METO-
JIOM XpoMmarorpauy Ha CHIHMKarene (THIHYHbIC JIIOSHTHI BKIIIOYAIH, HaIlpuMep, cMech rekcana u EtOAc, nin
cmeck CH,Cl, 1 MeOH, wmm 80:18:2 cmecy CH,Cl,/CH30OH/ xonnentpuposanusii NH,OH), moy4ast nieneBoi
poaykT iii-C. CTpyKTYpBI IPOAYKTOB, MOMYyYeHHBIX coriacHo O6mel Metoauke Cl, moaATBep K Iaad METOI0OM
'"H SIMP n/umn Macc-CIieKTpOMETPHH.
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Craaus 2. O6miast metoauka C2 100aBICHHS aMHHA.

CwMmech BbIOpanHOTO XJoprypuHa iii-C (1 9kB.), BHIOpaHHOT0 aMHHOMETWIILHOTO T'€TepOLUKIIa WM OCH3HU-
nmamuHa iv-C (1.1 3kB.), n TpudyTEnamuHa (NEt;) wnu mumzonpormmatunamuda (DIPEA) (1.5 2kB.) B moaxoms-
meM pactBopurene (Hanpumep, 1,4-muokcan; ~0.25 M) nepememmBany mpu 50-150°C B repMETHYHO 3aKpHITON
MpoOHpKe 10 MOMEHTa 3aBepIIeHUs peakiuu corjacHo naHHeiM LC-MS w/mmm TCX ananuza. PeaknmoHHyIO
CMECh 3aTeM OXJIAXKIAIu JO KOMHATHOW TeMmeparypsl, pa3zdasisuin CH,Cl, n mpoMbIBanm HACHIIEHHBIM pac-
tBopoM NaHCO;. Opranndeckuit skcTpakT cymmim Hag Na,SO,4, GUIbTpoBaiy U yIapuBad MPH MOHMKEHHOM
nmaBiieHUH. OCTaTOK OT YIIAPUBAHMS OYWINAIM METOIOM XpoMarorpaduu Ha CHIMKarese (THIUIHBIC SITIOCHTHI
BKIIIOYAHM, Hampumep, cMechb rekcaHa u EtOAc, wmu cmece CH,Cl, mw MeOH, wmm 80:18:2 cmech
CH,Cl,/CH;0OH/konuentpupoBannsiiit NH4OH), monmyuas nenesoit npoaykt v-C. CTpyKTypbI IPOAYKTOB, IOy~
YeHHBIX cornacHo O6meit meronuke C2, MOATBEPKIATN METOIOM 'H SAIMP w/umn Macc-CIIEKTPOMETPHH.

[Mpumep 4. Obmas meroanka D.

R1
cl ¢l oz
NfN IL DBTGE _<N fN HoN
<f ‘ Br— || _—
N Nf'L‘Rs cTanma 1 /J\ %B’é E‘l N’;L‘RS cTanuA 3
i-D ii-D cTaavA 2 THP iii-D
R1 |T1 R1
RE.’, L L
R30H, ocHoBaHWe TOYK f\
309 ¢
3 MeOH RO
Br_</ f,L cTannA 4 R0 _</ f)\ cran.;gs { /J\
vi-D
iv-D {a-d)

Cragus 1. 2,6 -Juxmop- 9-(TeTpal“I/I,Hpo-2H-HI/IpaH-2—I/IJ'I)—9H-HypI/IH.

2,6-guxnoprypuH i-D (1 skB.), auruaponupan (1.05 skB.) u napa-tonyoncynbdoxuciory (0.11 3xB.) B
EtOAc (~0.5 M) nepemermmBanu nipu 65°C B TeueHre HOUH. [lociie 3TOr0 peakIMOHHYI0 CMECh OXJIAXKIAIU 110
KOMHAaTHOW TeMIepaTypsl U IPOMBIBAIM HachleHHBIM pacTBopoM NaHCOj;, 3aTeM HacBIIEHHBIM PacTBOPOM
xyopuaa Hatpus. PactBop cymmny Han Na,SO,, GUIBTPOBAIN W YHAPUBAIN IIPH HOHMKEHHOM JIaBJICHHH, O-
nmydast Ipo3padHbiii octaTok. OcTatok oT ymapuBaHusi pactupaid B MeOH u obpasoBaBmieecs 6emoe TBepaoe
BEIIECTBO BBIACISIN (QMIBTPOBAHUEM IT10JT BAKYYMOM, Tory4das ii-D B Buze G6enoro TBepaoro Bemectsa; ESI MS
(M+H) 273.

Cramus 2. 8-bpom-2,6-guxnop-9-(terparuapo-2H-nupan-2-mn)-9H-mypun.

B pactBop 2,6-muxmop-9-(terparunpo-2H-mupan-2-un)-9H-nypuna ii-D (1 3xB.) B TT® (~0.1 M) nobas-
nsma LDA (3 9kB.) nipu -78°C u nepememBany B Teuenne 20 MuH. [locie 3Toro MeayieHHo T00aBIIsIN pacTBOP
muopomrerpaxioprenrada (DBTCE, 3 skB.) B TT'® (~0.4 M) u nepemermBanu mpu -78°C B Teuenue 90 muH.
Peakmmio racunm HaceimieHHBIM pactBopoM NH,Cl u pasbasnsin EtOAc. Ciou pasgernsiy, U opraHHYecKHi
CJIOW TIPOMBIBAJIM HACKHIIIIEHHBIM PAaCTBOPOM XJIOpWAA HAaTpus, cymiian Hag Na,SO,, GuIbTpoBanu U ynapuBain
IpU TOHIKEHHOM JaBiieHMH. OCTaTOK OT yNapuBaHWS OYHMIIAIM METOJOM Xpomarorpauu Ha CHIIMKarese
(EtOAc/rekcan), momydast meieBoe coenunene iii-D. 'H SIMP (500 MI'n, IMCO-dg) 8.69 (ax, J=11.5, 2.5 I'y,
1H), 4.09-4.05 (m, 1H), 3.71 (o, J=11.5, 3.5 I'n, 1H), 2.83-2.75 (M, 1H), 2.02-2.00 (m, 1H), 1.96-1.93 (M, 1H),
1.78-1.69 (m, 1H), 1.66-1.58 (m, 2H).

Cramus 3a. 8-bpom-2-x70p-9-(Terparunpo-2H-nmmupan-2-nn)-N-(tTrazon-2-mwimmernn )-9H-mypuH-6-aMuH.

8-bpom-2,6-muxiop-9-(terparuapo-2H-ntupan-2-nn)-9H-mypun (1 3kB.), 2-(aMUHOMETHII)THA30 JUTHI-
poxiopux (1.1 sxB.) u TpudTHnamud wm DIPEA (3 axB.) B 1,4-nmnokcane (~0.4 M) nepeMenMBad P KOM-
HATHOM TeMmIepaType B T€UEHHE HOYH. PeakIMOHHYIO CMECh 3aTeM yHapWBald NpU MOHIKSHHOM IaBICHUH U
ouHIaId MeTofoM xpomarorpaduu Ha cunukarene (EtOAc/rekcan), momydas meneBoe coeaunenue (iv-D(a)) B
BHUJIC JKEJITOTO TBEPJIOTO BEIICCTBA. 'H SIMP (500 MI'y, AMCO-dg) & 9.29 (c, 1H), 7.73 (x, J=3.5 ', 1H), 7.60
(1, J=3.0 I'u, 1H), 5.58 (an, J=11.0, 2.0 T'n, 1H), 4.89 (1, J=6.0 T'n, 2H), 4.06 (c, 1H), 3.66 (11, J=11.5, 3.5 I'y,
1H), 2.87-2.78 (M, 1H), 2.00 (c, 1H), 1.90-1.85 (m, 1H), 1.74-1.55 (M, 3H).

Cranus 3b. 8-bpom-2-x10p-N-(nupuans-4-unmernn)-9-(rerparuapo-2H-nupan-2-nn)-9H-nyprH-6-amuH.

8-bpom-2,6-nuxinop-9-(terparuapo-2H-nmupan-2-wn)-9H-ypun, 4-(amuaoMmerum)nupunua (1.1 9kB.) u
tpudTiiiamud Wik DIPEA (1.5 aks.) B 1,4-nuokcane (~0.4 M) nepeMemnBaiy Ipyd KOMHATHOW TEMIIEpaType B
TeueHHe HOYM. PeakIMOHHYI0 CMECh 3aTeM yNapuBajld NPH MOHIKEHHOM JaBJICHUU U OYMIIAIH METOIOM XpO-
Matorpaduu Ha cwimkarene (EtOAc/rekcan), moyuas reneBoe coeauneHue (iv-D(b)) B BHIE KENTOrO TBEPIOTO
Bemectsa. 'H SIMP (500 MI', CDCly) & 8.57 (mun, J=4.5, 1.5 T'i, 2H), 7.253-7.250 (v, 2H), 6.08 (ymmp.c, 1H),
5.67 (nm, J=11.5, 2.5 T'u, 1H), 4.83 (ymmp.c, 2H), 4.19-4.16 (m, 1H), 3.71 (tm, J=12.0, 2.5 I'n, 1H), 2.96-2.90
(M, 1H), 2.12-2.09 (M, 1H), 1.86-1.59 (m, 4H).
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Cranus 3c. 8-bpom-2-xnop-N-(mupumuaus-4-unmeTnn)-9-(terparuapo-2H-iupan-2-ui)-9H-mypruH-6-aMuH.

8-bpoM-2,6-nuxnop-9-(terparuapo-2H-nupan-2-un)-9H-nypur (1 2kB.), 4-(aMHHOMETHI)IUPUMUIUH
ruapoxiopua (1.1 skB.) u tpumdTunamud uaun DIPEA (2 skB.) B 1,4-muokcane (~0.4 M) mepeMeniuBaid Tpu
KOMHATHOU TEeMIIepaType B T€UCHHE HOYH. PEakIMOHHYIO CMECh 3aTeM YHapUBaJIM MIPH MOHIKEHHOM JaBICHUN
W OYHINAIHA MeToJoM Xpomartorpaduu Ha crnukarene (EtOAc/rexcan), monydas mneneBoe coequHerue (iv-D(c))
B BHJIC JKEJITOTO TBEPAOTO BEIICCTBA. 'H IMP (300 MI'u, CDCl3) 6 9.19 (m, J=1.5 T'u, 1H), 8.70 (m, J=5.4 T'ny,
1H), 7.34 (n, J=5.7 I'n, 1H), 6.94 (ymup.c, 1H), 5.68 (nx, J=11.4, 2.4 ', 1H), 4.90 (ymmp.c, 2H), 4.20-4.16 (M,
1H), 3.72 (T, J=12.0, 2.7 I'n, 1H), 3.00-2.88 (M, 1H), 2.13-2.04 (M, 1H), 1.87-1.59 (M, 4H).

Cramus 3d. 8-bpom-2-x510p-N-(pypan-2-mimernn)-9-(terparunpo-2H-nmupan-2-wn)-9H-nypuH-6-amMuH.

8-bpom-2,6-muxiop-9-(terparuapo-2H-nmupan-2-nn)-9H-mypun (1 3xB.), bypbypuiamus (1.1 9kB.) u Tpu-
stuinamud und DIPEA (2 skB.) B 1,4-auokcane (~0.4 M) nepeMeninBaiy Npu KOMHATHOM TeMIepaType B Teue-
HUE HOYM. PeakllMOHHYI0 CMeCh 3aTeM YIIapUBald MPH MOHKCHHOM IABICHUY W OYHIIAIH METOAOM XPOMATO-
rpaduu Ha cwmukarene (EtOAc/rekcan), momydas neneBoe coeaunenue (iv-D(d)) B BUIE KeNTOro TBEPIOTO
Bemectsa. 'H SIMP (500 MI'y, IMCO-dq) 8.95 (c, 1H), 7.56 (c, 1H), 6.38-6.37 (m, 1H), 6.26 (1, J=2.5 I'u, 1H),
5.56 (n, J=10 I'y, 1H), 4.60 (x, J=5.5 I'u, 2H), 4.06-4.03 (m, 1H), 3.66 (tn, J=11.5, 3.5 T'n, 1H), 2.85-2.78 (m,
1H), 1.98 (#, J=13.5 'y, 1H), 1.88-1.85 (M, 1H), 1.71-1.67 (M, 1H), 1.59-1.55 (m, 2H).

Cramus 4a. O6mas metonuka D1 mist popmupoBanust Cg-aJIKOKCH ITyPHUHOB.

B cMmech BBIOpaHHOTO MpoMekyTouHOTO mpoaykTa iv-D(a-d) (1 3kB.) ¥ BBIOPAaHHOTO AJKHJIOBOTO CIHPTA
(130BITOK, >10 2KB.) B MHUKPOBOJIHOBOW BHajie 100aBIsiu TpeT-OyTokcenu kamus (2-10 skB.). 1,4-/Inokcan winu
TI'® (~0.3 M) MOXXHO IPUMEHATH B KQ4e€CTBE PAaCTBOPUTENS, TPH HEOOXOAMMOCTH. BHally TepMETHIHO 3aKphI-
Bany W HarpeBanu rpu 60-80°C n1o MOMEHTa 3aBepIieHUs peakiuu coraacHo nanabiM LC-MS w/mmm TCX ana-
nm3a. PeaknmoHHyro cMech 3aTeM pa3dasisuin EtOAc, mpoMbIBaIu BOJIOM, 3aTEM HACKHIIICHHBIM PACTBOPOM XJIO-
puna Hatpus. Opranuueckuii cioit cymmy Hag Na,SOy,, GUIbTPOBANM, yIApUBAIN TP MTOHWKCHHOM JaBiie-
HUH, U OYHIIATH METOJIOM XpoMaTorpaduu Ha CHIIMKaresie (THIMYHBIC TFOCHTHI BKIFOUAIH JTHOO CMECh TeKCaHa
u EtOAc, mu6o cmece CH,Cl, m MeOH, mu6o 80:18:2 cmecs CH,Cl,/CH;0H/konnienTpupoBannsiii NH,OH),
noxydasi 1eneBoit mpoaykrt v-D. CTpyKTypbl IpOJIYKTOB, MOJTy4eHHBIX coriacHo O6meit meroauke D1, mon-
TBEPKIATIU METOIOM '"H AMP w/unu Macc-CIIEKTPOMETPHH.

Cramus 4b. O6mas meroauka D2 mis dopmupoBanus Cg-aTKOKCH ITypHUHOB.

B cMmech BBIOpaHHOTO TpoMekyTouHOTO mpoaykTa iv-D(a-d) (1 3kB.) U BBIOPAaHHOTO AJKWJIOBOTO CITHPTA
(2->10 5kB.) B MUKPOBOJIHOBOH BHAJIe JOOABIISLIA THIPH HATPHUs (2 JKB.).

1,4-Tnokcan wim TI'® (~0.3 M) MOXHO NMPUMEHATh B Ka4yeCTBE PACTBOPHUTEINSA, NMPU HEOOXOAMMOCTH.
Buany repmeTndHO 3aKpBIBaIM M HarpeBaid mpu 85°C 10 MOMEHTa 3aBEpIICHHUS PEeaKIHH COTJIACHO TaHHBIM
LC-MS w/mmun TCX ananmza. PeaknnonHyto cMmech 3ateMm paszbasmsumn CH,Cly, mpompIBaay HACHIIIEHHBIM pac-
tBopoM NH4Cl u 3arem sxcrparupoBanmu CH,Cl,. Opranndeckue cjiou NMPOMBIBAIN HACBHIIIEHHBIM PacTBOPOM
XJIopuAa HaTpus, cymwin Hag Na,SO,, GuibTpoBaiy, yrapuBaid MPH MOHKCHHOM JIaBJICHUU, M OYHIIATN M-
TOIOM XpoMaTorpaduul Ha CHJIMKaresie (THUIIMYHBIC AJIFOCHTHI BKJIIOUANIH cMech rekcaHa u EtOAc wmmm cmech
CH,Cl, u MeOH wmu 80:18:2 cmecs CH,Cly/CH;OH/konnentpupoBannsiii NH,OH), monydas 1eneBoi mpo-
aykt v-D. CTpyKTypsI mPOIyKTOB, MONYYEHHBIX cornacHo O6uieii Meroauke D2, moxTepskmanu MeTogoM 'H
SIMP w/nnu Macc-CrieKTPpOMETPHH.

Cramus 4c. O6mas metomuka D3 mist popmupoBanust Cg-aJIKOKCH ITyPHUHOB.

B cMmech BBIOpaHHOTO TpoMexyTouHOTO mpoaykTa iv-D(a-d) (1 3kB.) U BBIOPAaHHOTO AJKHJIOBOTO CITHPTA
(20 okB.) B 1,4-muokcane (~0.4 M) no6asmsum 2H. pactBop NaOH (1 mi). PeaknimoHHy1o cMech HarpeBalid MMpu
85°C mo MomeHTa 3aBepIieHHs peakiuu coraacHo ganHbiM LC-MS w/mmm TCX ananu3za. PeakimoHHyio cMech
3atem pasbaBimsuin CH,Cl,, npombiBasin HaceimieHHbIM pactBopoM NH4Cl, u 3atem sxctparupoBamm CH,Cl,.
OpraHnyeckue CJI0U MPOMBIBAIY HACHIIICHHBIM PACTBOPOM XJIOPUAA HATpus, cymmiau Hax Na,SO,, unsTpoBa-
JIM, YIApUBAIH TPU MOHMKCHHOM JaBJICHUH, U OYHINAINA METOJIOM XpOoMaTorpaduu Ha CUIIUKareie (THITUYHBIC
SIIOCHTHl BKIOYanmu cMech rekcana u EtOAc wm cmecs CH,Cl, u MeOH wumun 80:18:2 cmech
CH,Cl,/CH;0OH/xonuentpupoBannsiiit NH,OH), nonydas neneBoii nmpoxykt v-D. CTpyKTypbl IPOAYKTOB, IOy~
YeHHBIX cornacHo OOmeit Metomuke D3, moaTBepkaanu METOI0M 'H SIMP w/unn Macc-CHEKTPOMETPHH.

Cranus 5. O6wmas meronuka D4 mig casrus THP-3ammrel.

B pactBop THP-3ammmennoro ankokcumypura v-D (1 skB.) B MeOH (~0.07 M) no6asmsimu TOVYK (u3-
O0yTox, >20 3kB.) ipu 0°C. PeaknmoHHy0 cMech 3aTeM Harpeaiu mpu 45-70°C 10 MOMEHTa 3aBEPIICHUS peak-
1uu cornmacHo AaHHBIM LC-MS w/unmn TCX ananmza. PeakiimoHHy0 CMeCh yIapuBaIy MPH TOHMKEHHOM JIaBJie-
HuH, mociie yero pazbasisn CH,Cl, n nmpombiBanu HackimeHHBIM pacTBopoM NaHCQO;. BoaHblii cioit skcTparu-
poBamu CH,Cl,, m 00beMHEHHBIE OpraHMYecKue cion cymy Hag Na,SO,, GUiIbTpoBaiy, yrapuBai MPH I10-
HIDKCHHOM JIABJICHUY W OYHIIAJI METOIOM XpoMaTorpaduu Ha crutmkareie (THITUYHBIC JJIFOSHTHI BKITFOYAITH CMECh
rekcana U EtOAc wm cmecs CH,Cl, 1 MeOH wmmu n 80:18:2 cmecs CH,Cl,/CH;OH/koHIICHTpHpOBaHHEII
NH,;OH), nomyyas ueneBoil npoaykt vi-D. CTpyKTypsl HpOIYKTOB, HOIy4eHHBIX coriacHo OOImeil MeToanke
D4, noarBepxaanu METOI0M '"H AMP w/unu Macc-CIIEKTPOMETPHH.
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[Mpumep 5. Obmas meroarka E.

R |T1 R1
ii-E RNt
CRARENH - RA LR A N
Bf—f )\ J\ MeOH N — Py
RS CTadud 1 cramn 2 RB N i
i-E THP iii-E R* iv-E

Cramus 1. O6mas mertonuka E1 mst popmupoBanust Cg-alIKOKCH ITypHUHOB.

CmMmech nmpoMexxyrouHoro npoxykra i-E (1 akB.) m BeIOpaHHOro amuHa ii-E (M30BITOK) B pacTBOpHTENE
(o6prano NMP, IM®A unmn TT'®) nepemenmmanu npu 50°C 10 MOMEHTa 3aBEpIICHHUS PEAKIMHU COTJIACHO JaH-
HeIM LC-MS w/umn TCX ananuza. Peakunonnyro cmech 3ateM pazbasisiin CH,Cl,, mpoMbIBany HacBIIEHHBIM
pactBopom NH,CI, u 3atem Boxusii cioit sxcrparuposaimi CH,Cl,. O0beanHEeHHbIE OPraHNYecKUe CIION IPOMBI-
BaJI HACHIIEHHBIM PacTBOPOM XJIOpHJa HaTpHsl, Cymiin Hax Na,SOy, GuisTpoBaiy, ynapusaiy IpH MOHIKEH-
HOM JIaBJICHHY U OYMILAIM METOJIOM XpoMaTorpaduu Ha CHIIMKarese (TUITNYHbIE HITFOCHTHI BKIIOYaJIH, HalpHMep,
cmech rekcana U EtOAc, wm cmece CH,Cl, 1 MeOH, nnu 80:18:2 cmecyr CH,Cl,/CH;OH/koHTICHTpHpOBaHHBIN
NH,OH).

Cramusa 2. O6mas metonnka E2 ms casrus THP-3ammre!.

B pactBop THP-3amumennoro amuaonypuna iii-E (1 akB.) B MeOH (~0.05 M) no6asmsiin TOVYK (u30s1-
TOK, >20 3kB.) ipu 0°C. PeakimoHHYI0 CMECh MepeMelInBad, 3aTeM HarpeBanu npu 65°C 10 MOMEHTa 3aBep-
menust peakuuu coriacHo gaHHpM LC-MS w/nmn TCX ananmza. PeakmmoHHYI0 CMECh yIapuBaIW MPH MOHH-
JKCHHOM JIaByieHHH, 3ateM pasbasisuiin CH,Cl, u npoMbiBany HackieHHBIM pactBopoM NaHCO;. Boanslit cioit
skcrparupoBain CH,Cl,, 1 00beiiHEHHBIE OpraHUYecKue ciiou cymin Haj Na,SO,, GUIbTpoBaN, yrapuBalu
IpY OHIDKCHHOM JaBJICHUW M OYMIIAJIM METOAOM XpoMmarorpadyy Ha CHIIMKAarese, mojydas HeJIeBOU MPOIyKT
iv-E (TMDMUHBIC 2MFOCHTHI BKIIOYATH, HampuMmep, cMech rekcana u EtOAc, wim cmecs CH,Cl, 1 MeOH, wiun
80:18:2 cmecs CH,Cl,/CH;0H/konnenTprpoBannsiii NH,OH).

ITpumep 6. O6mmast meroauka F.

R1
6 | R!
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i-F iii-F

CMmech BBIOpaHHOTO XJIOpTHA3oJomupuMuaAnHA i-F (1 9KB.), BRBIOPAHHOTO aMHUHOMETHIIBHOTO T€TEPOIINKIIA
nnm 6ensunamuna ii-F (1.1 2xB.), n tpuwdTmiamunaa (NEt;) (1.5 9kB.) B 1,4-muokcane (~0.1 M) nepemermmBanu
IpY KOMHATHOHM TeMIeparype 10 MOMEHTa 3aBEepIICHMs peakiuu coriaacHo nanHeM LC-MS w/umn TCX ananu-
3a. PeakMoHHyI0 cMech yrapuBali gocyxa, mocie uero cHosa pacteopsun B CH,Cl, u npoMbiBann HachIneH-
HBIM pactBopoM NaHCOj;. Oprannueckuii skcTpakT cymwid Hajx Na,SOy,, GuibTpoBanyu U ynapuBaid IpH HO-
HIDKEHHOM JaBieHnH. OCTaTOK OT ynapHBaHUs OYMINAIM METOAOM XpoMaTorpaduu Ha CHIMKaresie (THITUYHbBIE
JJFOCHTHI BKJIFOYAJM, HampuMep, cMech rekcana u EtOAc, wmu cmech CH,Cl, w MeOH, wnm 80:18:2 cmech
CH,Cl,/CH;0OH/konuenrpupoBannsiii NH4OH), monyuast neneBoit npoaykr iii-F. CTpykTypsl npoaykToB, Ho-
TydeHHBIX coryiacHo OOmiewt Mmeroauke F, moaTBep kIaan METOa0M 'H SIMP w/unu Macc-CIeKTPOMETPHH.

IIpumep 7. O6mras meronuka G.
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CMmech BBIOpaHHOTO XJopTpuasogomupumuanHa i-G (1 3kB.), BBIOPAaHHOTO aMUHOMETHIBHOTO TeTEPOIUK-
na wim oensuinamuna ii-G (1.2 2xB.) u TpmdTHIamMuHa (NEt;) (1.5-3.5 2xB.) B 1,4-muokcane (~0.2 M) nepemMentn-
BaJi TIp¥ KOMHATHOW TEMIIEpaType JO MOMEHTA 3aBEpIICHUs peakiuu cornacHo naHueiM LC-MS n/umm TCX
aHanu3a. ChIpyI0 peakIMOHHYIO CMECh HANPsMYIO OYHIIAIH METOJOM XpoMaTorpaduu Ha cuiukarene (THIIAY-
HBIE DJIIOEHTHI BKIOYain cmech rekcana W EtOAc wmum cmecs CH,Cl, mw MeOH wumu 80:18:2 cmech
CH,Cl,/CH;0H/konnenTpupoBanasii NH,OH), momydast nieneBoit mpoaykr iii-G. CTpyKTypsl MPOAYKTOB, TO-
JIy4eHHBIX cormacHo O6meit Meromuke G, moarBepxaani MeronoM 'H SIMP w/mimn Macc-CIieKTpOMETPHH.
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[Mpumep 8. Obmas meroanka H.
1
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CmMech BBIOpaHHOTO XJopuMunasonupuMuanHa i-H (1 9kB.), BBIOpaHHOTO aMHHOMETHIIBHOTO TE€TEPOIHKIIA
i OensunamuHa ii-H (1.2 9kB.) u Tpudstmiiamuna (NEt;) (1.5-3.5 skB.) B 1,4-nuoxcane (~0.1 M) nepememnnsa-
mu ipu 70°C 10 MOMeHTa 3aBepuieHus peakuuu corstacHo gaHHbpM LC-MS n/mmn TCX ananuza. Ceipylo peak-
[IIOHHYIO CMECh HAIPAMYIO OYMINAIN METOJIOM XpoMaTorpaduu Ha cuIMKaresie (THITHYHBIC HIIIOCHTHI BKIIOYA-
my, Hampumep, cMech rekcaHa W EtOAc, wm cmech CH,Cl, mw MeOH, wm 80:18:2 cmech
CH,Cl,/CH;0OH/konnenTpupoBanasii NH,OH), momydast nieneBoit npoaykr iii-H. CTpyKTypsl mpOAYKTOB, TO-
JTydeHHBIX coryiacHo OOrmeit meroauke H, moaTBepkmaim MeToaoM '"H SIMP w/unu Macc-CIeKTPOMETPHH.

IIpumep 9. O6mras meroanka J.
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Cmech muxmopumugazonmpumuanaa i-J (1 9kB.), BBIOPAaHHOTO aAMHHOMETHJIBHOTO TeTeponukia i-J
(1.2 oxB.) u TpmdTIiTamMuHa (NEt;) (1.5-3.5 3kB.) B 1,4-nuokcane (0.2 M) nepememuBanu npu 55°C 10 MOMEHTa
3aBepiieHus peakuu cormacHo JaHHbpM LC-MS w/mnu TCX ananu3za. CeIpylo peakKIMOHHYI0 CMECh HAPSMYIO
OYMINAIA METOJOM Xpomarorpaduu Ha CHIMKareie (THIIMYHBIC 3ITIOSHTHI BKJIIOYAIM cMech rekcaHa u EtOAc
nm cmeck CH,Cl, m MeOH wim 90:9:1 cmecs CH,Cl,/CH3;OH/xonnentpuposannsiii NH,OH), mosrydas tiee-
BOH MpoAyKT iii-J. CTpyKTYypHI MIPOIYKTOB, MOJYUYEHHBIX corjacHo O0mei MeToauke J, MOATBEPK 1Al METOI0OM
'H SIMP w/unn Macc-CIIeKTPOMETPHH.

[Mpumep 10. 6-Xnop-N-(¢dypan-2-unmerwn)- 1 H-nupazono[3,4-dmupumunana-4-amuH.

O
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N™ ~Cl
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(85)

Cwmech 4,6-nuxnop-1H-nmmpazono[3,4-d]mupumuanna (100 mr, 0.53 mmons), ¢dypdyprnamuna (0.051 mu,
0.58 mmomp) u NEt; (0.11 mur, 0.79 mmons) B 1,4-mrokcane (2 MiT) HarpeBaid B TEPMETHIHO 3aKPHITOH MPOOHUp-
ke nipu 150°C B Teuenue 30 MUH, 3aTeM OXJIAXKTAIU 10 KOMHATHOW TeMIIepaTyphl. PacTBOpUTENs yIAISIIA IPH
MOHIKEHHOM JIaBJICHUH, M OCTAaTOK 3aHOBO pactBopsui B CH,Cl, 1 mpombIBalin HACKIIICHHBIM pacTBOpoM Na-
HCOs;, cymmmm Hag Na,SO4, QuiIbTpoBadu W yHapuBaid MPU TOHWKCHHOM JaBJIeHUW. [lomydeHHBIH CBIpOM
OCTaTOK OYHINAIA MeToaoM Xpomatorpadmm Ha cmnukarene (20-100% EtOAc B rexcane), moiydas IeieBoe
COCIMHEHHE B BHJE CBETIO-KENTOr0 TBEPHOro BemecTa (65 mr, 49%): ESI MS [M+H]" 250; 'H SIMP
(300 MTI'r, AMCO-dg) 6 13.59 (¢, 1H), 9.12 (T, J=4.8 ', 1H), 8.14 (c, 1H), 7.63 (c, 1H), 6.44-6.38 (M, 2H), 4.84
(t,J=5.4 T, 2H).

IMpumep 11. 2-(6-Xnop-4-((pypan-2-unmermin)amuno)- 1 H-nupazono[3,4-d jmupumuann- 1 -nir)aranou.
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(209)
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Cwmechb 2-(4,6-muxnop-1H-nnpazoino[3,4-dJmupumuaue-1-un)stanona (57 mr, 0.244 mmons), dypdypuia-
muHa (32 mr, 0.329 mmons) 1 DIPEA(0.12 mu, 0.687 mmons) B 1,4-nuokcane (1.0 Mi1) HarpeBaiau B TEpPMETHIHO
3akpeiToit mpobupke npu 100°C B Tedenwme 1.5 4, 3aTeM OXJaKAad JO KOMHATHOW TeMIlepaTypbl. PeakinoH-
HYIO CMECh HEME/ICHHO YMapUBaJH, U MOJyYSHHBIH CHIPOH OCTATOK OYHMINANN XpoMmarorpadueil Ha CHITHKarene
(rpamuent 0-10% wmetanonma B IXM), momy4as neneBoe coeaunenue (67 mr, 93%) B Bume He coBceM 0Oeioro
TBepzoro Bemecta: ESI MS [M+H]" 294; 'H siMP (300 MTI'i, AMCO-dg) 6 9.17 (T, J=5.4 T'u, 1H), 8.15 (c,
1H), 7.63 (c, 1H), 6.44-6.38 (M, 2H), 4.84 (1, J=5.7 I'ny, 1H), 4.70 (&, J=5.5 'y, 2H), 4.26 (T, J=5.7 I'y, 2H), 3.77
(xB, J=5.8 T'm;, 2H).

IIpumep 12. 6-Xnop-1-(2-propatun)-N-(dypan-2-unmmernin)- 1 H-rmupazonol[ 3,4-d jmupumuanH-4-aMuH.
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Cwmech 4,6-muxiop-1-(2-¢propatmn)-1H-mupazono[3,4-d[mupumunuaa (29.7 mr, 0.126 mmoins), bypbypu-
namuHa (36.3 mr, 0.374 mmons) u DIPEA (0.20 mur, 1.14 mmonb) B 1,4-auokcane (2.4 Mi1) HarpeBad B repMe-
THYIHO 3aKpbITON Tpodupke npu 150°C B Teuenue | 4, 3aTeM OXJTaXKIIN 10 KOMHATHON TeMIlepatypbl. PacTBo-
pUTENIH yIAIAIN yIapuBaHHEM Ha POTOPHOM HCIApHUTENE, U IOJYYEHHBIH CBHIPOM OCTaTOK OYHIIAIU XpOMAaTo-
rpadueit Ha cunmkarene (rpagueHt 0-100% EtOAc B rekcane). BolaeneHHBIH METOIOM XpoMmaTorpaduu mpo-
JIYKT 3aT€M PACTBOPSUTH B CMECU allCTOHUTPWI/BOJA, 3aMOPAKHUBATH M JTHO(PIIIN30OBBIBAIIU, MOJTyYas IEICBOC
coenunenue (18.2 mr, 48%) B BUIE He COBceM 0elOro TBepaOro Bemectsa: T.1ul. 125-128°C; ESI MS [M+H]"
m/z 296; 'H SIMP (300 MI', JIMCO-dg) & 9.22 (1, J=5.4 T', 1H), 8.20 (c, 1H), 7.64 (ax, J=0.8, 1.8 T, 1H),
6.45-6.42 (M, 1H), 6.40-6.38 (M, 1H), 4.89 (1, J=4.9 ', 1H), 4.75-4.68 (M, 3H), 4.59 (1, J=4.9 T'u, 1H), 4.50 (T,
J=4.9 T'y, 1H).

IMpumep 13. 2-(6-Xnop-4-((mupuann-4-nnmernin)amuHo)- 1 H-nupazono[ 3,4-d jnupumuaus- 1 -uim)sTaHo.
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Cmecy  2-(4,6-muxiop-1H-mupazono[3,4-d jnupumuaus-1-mwn)stasona (30 wmr, 0.129 wmmons), 4-
(amuaOMeTHM)TIHpUauHA (18.5 Mr, 0.171 mmone) u DIPEA (0.12 mi, 0.687 mMmons) B 1,4-auokcane (1.2 mur)
HarpeBajgd B repMETHYHO 3aKpbITol mpobupke mpu 100°C B Teuenune 45 MUH, 3aTeM OXJIAKAAIN O KOMHATHON
Temneparypsl. PacTBoputeny ynansim ymapuBaHHEM Ha POTOPHOM HCIIApUTEIe, ¥ TMOITYIeHHBIH CBIPOH OCTAaTOK
ounmanu xpomarorpadueii Ha cunukarene (rpaguent 0-100% CMA B muxiopmerane). BeiieneHHbI MeTOIOM
xXpomartorpaduu IpOAYKT PACTBOPSIIA B CMECH alleTOHUTPIII/BOJIA, 3aMOPAKUBAIIN U JIHO()UITH30BBIBAIIH, TTOITY-
yas neneBoe coenunenue (27.1 Mr, 69%) B Buje CBETI0-KOPHYHEBOTO TBepaoro Bemectsa: ESI MS [M+H]" m/z
305; 'H IMP (300 MI'u, IMCO-dg) 8 9.29 (t, J=5.8 I'ny, 1H), 8.52 (mn, J=1.6, 4.4 I'n;, 2H), 8.18 (c, 1H), 7.34 (x,
J=5.9 T, 2H), 4.84 (1, J=5.7 I'u, 1H), 4.74 (7, J=5.9 I'y, 2H), 4.28 (T, J=5.8 I'y, 2H), 3.78 (xB, J=5.8 ', 2H).

[Mpumep 14. 6-Xnop-N-(nupunun-4-unmerwn)- 1 H-nmupazono[3,4-dmupumunana-4-amuH.
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Cwumech 4,6-muxnop-1H-mupazono[3,4-dmupumuauaa (83 mr, 0.439 mMoib), 4-(aMUHOMETII)TUPHIUHA
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(67 mr, 0.619 mmous) u DIPEA (0.30 mut, 1.72 mMons) B 1,4-nuokcane (2.0 mi1) HarpeBaiy B TEPMETHYHO 3a-
KpbITO# npodupke mpu 100°C B Teuenue 45 MUH, 3aTeM OXJIAXKIAIHN 10 KOMHATHOH Temmepartypsl. PactBopure-
7M1 yAAJIsIM yapuBaHUEM Ha POTOPHOM HCTIapUTENe, U MOITyYSHHBINH CHIPOM OCTATOK OYHINAIHN XpoMmaTorpadu-
eit Ha crmukarene (rpanuent 0-100% CMA B nuxiopmertaHe). BeineneHHbIH MeTo10oM XpoMaTorpadui MPOayKT
pacTBOPSIIM B CMECH alleTOHUTPUI/BOJA, 3aMOPAKUBAIH U JTNO(MIN30BBIBAIIM, TOTy4as IIEIEBOE COCANHEHHUE
(43.8 wmr, 38%) B BuIe He coBceM Geroro TBepaoro Bemectsa: ESI MS [M+H]" m/z 261; 'H SIMP (300 MTI,
JAMCO-dg) 6 13.63 (ymmp.c, 1H), 9.25 (1, J=6.3 I'n, 1H), 8.53 (1, J=5.9 I'y, 2H), 8.17 (¢, 1H), 7.35 (1, J=5.8 'Ly,
2H), 4.73 (n, J=5.7 I'n, 2H).
IIpumep 15. 6-Xnop-N-(mupumuauH-4-unmeTtn)- 1 H-nmupazono| 3,4-d[mupumunnH-4-aMuH.
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Cwmech 4,6-muxnop-1H-nmupaszono|3,4-dJmupumunuaa (29 mr, 0.153 MMmois), 4-(aMUHOMETHIT)TAPAMHATAH
rugpoxiopuaa (31.8 mr, 0.218 mmous) u DIPEA (0.14 mit, 0.802 mmons) B 1,4-muokcane (1.0 mMi1) HarpeBaiu B
repMeTHYHO 3aKpbIToil npodupke npu 100°C B Teuenne 90 MuH, 3aTeM OXJIaXJall 10 KOMHATHOW TeMIIepaTy-
pyl. PacTBopuTeNnn ynansuin ynapuBaHHeM Ha pOTOPHOM HMCHAapHTelIe, ¥ MOIYyYSHHBIH CHIPOil OCTaTOK OYHINAIN
xpomartorpagueii Ha cuinukareie (rpagueHt 0-10% MeOH B auxnopmerane). BeineneHHbII METOIOM XpomaTo-
rpaduu IpOIYKT PaCTBOPSUIN B CMECH alleTOHHTPHWII/BOA, 3aMOPaYKMBAIN U JINO(WIN30BEIBAJIH, TOJTyYast Lee-
Boe coemmuenne (35.3 mr, 88%) B BHe He coBceM Oemoro Tepaoro Bemectsa: ESI MS [M+H]" m/z 262; 'H
SAMP (500 MI'n, AMCO-dg) & 13.64 (ymmp.c, 1H), 9.34 (t, J=5.9 ', 1H), 9.14 (n, J=1.3 T'n, 1H), 8.74 (1, J=5.2
I'u, 1H), 8.20 (c, 1H), 7.48 (1, J=4.3 I'n, 1H), 4.79 (&, J=5.9 ', 2H).

IIpumep 16. 6-Xnop-N-(trazon-2-mwimernn)- 1 H-rmupa3zosno|[3,4-d jmupumuana-4-aMuH.
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Cwmech 4,6-nuxiop-1H-mupa3zonol[3,4-dJmupumunnna (53.6 mr, 0.284 MMomb), 2-(aMHHOMETHIT)THA30JT TN~
ruapoxiopuaa (75.4 mr, 0.403 mmons) u DIPEA (0.30 mut, 1.72 mmons) B 1,4-nrokcane (1.2 Mi1) HarpeBaiu B
TEPMETUYIHO 3aKpbITOW mpobdupke mpu 125°C B TedeHne 3 49, 3aTeM OXJXKIAIW JO KOMHATHOH TeMIIepaTyphl.
PacTBopuTtenn ymaisiig ynapuBaHHEM Ha POTOPHOM HCTIApHUTENe, ¥ TIOTYYeHHBIN CBIPOH OCTATOK OYHINATIH XPO-
Matorpaduer Ha cwmkarene (rpagueHT 0-10% MeOH B muxiopmerane). BeineneHHBIN MeTOIOM XpoMaTorpa-
(buu MPOIYKT PAaCTBOPSUIM B CMECHU allETOHUTPWII/BOAA, 3aMOPAKUBAIH U JTHO(IH30BBIBAIY, 3aTE€M CYIIWIHA B
Bakyyme npu 75°C B Teuenue 16 4, monydas ueneBoe coeauHenue (45.5 mr, 60%) B BuIe He coOBCeM 0€I0TO
tBepzoro Bemecta: ESI MS [M+H]" m/z 267; 'H SIMP (300 MI't, IMCO-dg) & 13.63 (ymmp.c, 1H), 9.52 (,
J=5.9Tu, 1H), 8.17 (¢, 1H), 7.77 (1, J=3.2 I'n, 1H), 7.66 (x, J=3.3 I'n, 1H), 4.98 (n, J=6.0 I'my, 2H).

Ipumep 17. 5-(Metunruo)-N-(trazon-2-wimerun)-[ 1,2,4 Jtpuaszono[ 1,5-a][ 1,3,5]rpuazus-7-amMmuH.

N S

(342)
Cramus 1. 5-(Metuntuno)-[1,2,4]rpuazono[1,5-a][1,3,5]tpnasun-7-un TpudTopMeTaHCYTbPOHAT.
F_F
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B pactBop 5-(MetmnTHo)-[1,2,4]rpuazono[1,5-a][1,3,5]tpuasun-7(6H)-ona (79 mr, 0.431 MMoIs) B TIHpH-
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quee (1.0 mur) mpu 0°C noGasinsun anruapun TpudropMerancyabpokuciaoTsl (0.08 mi, 0.48 MMOIIb) M OCTaBIIS-
JIM HATPeBaThCs 1O KOMHATHOM TEMIICpaTyphI P MepeMEeINBaHNH Ha 16 4. Bee neTydne KOMITOHEHTHI YIS
yHapuBaHHEM Ha POTOPHOM HCIApHTENIe, U MOMyUeHHBIH ChIpoit ocTaTok (130 Mr) HampsMyro HCTIOJIh30BAIH B
cleAyrouieit cTaauu.

Cramus 2. 5-(Metuntno)-N-(trazon-2-wmmetnn)-[ 1,2,4]rpuazono[ 1,5-a][1,3,5]rpuasun-7-amuH.

Cmech HeouwnnieHHOTO S-(MeTmitno)-[1,2,4]tpuazono[1,5-a][1,3,5]tpuazun-7-un tpudTopMeTaHCymb(o-
Hata (130 mr, 0.43 Mmoms), 2-(aMuHOMETHI ) THA30 AuruApoxiaopuaa (99 mr, 0.529 mmons) u DIPEA (0.33 wmur,
1.89 mMmoutp) B 1,4-mrokcane (2.0 Mi1) mepeMeInmuBaiy Mpyu KOMHATHOH Temmiepatype 16.5 4. Bee metyune KoM-
MOHEHTHI AN YIapUBAaHUEM Ha POTOPHOM UCIIAPHUTENE, U MOMYYCHHBIH CHIPOH OCTATOK OYUIAINA XPOMATO-
rpadueit Ha cunukarene (rpagueHt 0-20% meranona B IXM), nonyuas eneBoe coequaenue (22 mr, 18% 3a 2
cTajum) B BHJE HE COBCceM 6enoro TBepaoro Bemectsa: ESI MS m/z 280 [M+H]'; 'H smMP (500 MI', AMCO-
dg) 6 9.99 (1, J=6.0 I'n, 1H), 8.45 (¢, 1H), 7.76 (m, J=3.3 I'n, 1H), 7.67 (1, J=3.3 'y, 1H), 4.97 (x, J=6.1 'y, 2H),

2.50 (c, 3H).
[Mpumep 18. 2-Xinop-4-((mupunun-4-unmerun)amuno)-5SH-muppoino| 2,3 -d Jrupumunun-6(7H)-oH.
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Cmech  2,4-muxnop-SH-tuppono[2,3-dJmupumunua-6(7H)-ora  (29.5 wmr, 0.145  wmmonmp), 4-
(amuHOMeTmm)upuanHa (18.6 mr, 0.172 mmons) u DIPEA (0.04 mu, 0.23 mmonb) B 1,4-auokcane (1.2 mur) Ha-
TpeBAIM B TEPMETUIHO 3aKpBITOH mpobupke npu 60°C B TedeHue 6.5 4, 3aTeM OXJIAXAaH 10 KOMHATHOW TeM-
nepaTypsl. PeaknnoHHYI0 CMeCch HEMEIUICHHO YHAapUBAIIM, M IOJyYEHHBIH CBHIPO OCTATOK OYHINAINA XPOMAaTO-
rpa¢ueit Ha cunukarene (rpagueHt 0-100% CMA B nuxiopmerane). BeiieneHHBIH IPOAYKT pacTBOPSUIA B CMe-
CH alleTOHUTPII/BOJA, 3aMOPaXUBATH W JTHOMIIM30BEIBAIH, MONydast IeneBoe coeauaenue (5.0 mr, 93%) B
BHJIC He COBCeM Geltoro TBepioro semectsa: ESI MS [M+H]" m/z 276; 'H SIMP (300 MI'u, IMCO-dg) & 11.30
(ymp.c, 1H), 8.48 (nnm, J=1.6, 4.4 T'nu, 2H), 8.09 (ymmp.c, 1H), 7.26 (n, J=5.7 I'u, 2H), 4.47 (n, J=6.2 I'u, 2H),
3.41 (c, 2H).

Ipumep 19. 2-Xnop-7-metun-N-(Tuazon-2-unmetun)-7H-mypun-6-amuH.
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Cwmech 2,6-muxnop-7-metun-7H-mypuna (60 mr, 0.30 MMOb), THa30-2-MIMETaHAMUH TUTHIPOXJIOPHIA
(67 mr, 0.36 mmons) u TpudTHIamMuHa (0.15 M, 1.05 mmons) B 1,4-muokcane (2 mur) nepememuBanu npu 75°C B
TeueHne HouM. [lociie 3TOro cMech ymapuBalld, ¥ OCTATOK OYHILNAINA METOJOM KOJOHOYHOW Xpomarorpaduu
(cunmmkarens, 0-6% MeOH B CH,Cl,), monyvas meneBoe coenHEHNE B BUIE OETIOr0 TBEpAOTro BemecTsa (48 M,
58%): ESI MS (M+H) m/z 281; 'H SIMP (300 MI'u, IMCO-dg) & 8.27 (ymmp.c, 2H), 7.75 (z, J=3.3 I'n, 1H),
7.63 (1, J=3.3 T'u, 1H), 4.95 (1, J=5.7 I'y, 2H), 4.03 (c, 3H).

IIpumep 20. 2-Xnop-N-(dypan-2-unmernn)-7-mMmeTun-7H-mypuH-6-amMuH.
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Cwmech 2,6-nuxiop-7-metuin-7H-mmypuna (60 mr, 0.30 mmonb), pypdypmnamuna (0.028 mi, 0.31 mmois) u
tpuaTHnamuna (0.043 mu, 0.59 mmons) B 1,4-muokcane (5 mur) nepemernmBany npu 50°C B Teuenune HouH. [lo-
CJIe 3TOTO CMECh YIapUBAIM, M OCTATOK OYHUINAIH METOJOM KOJIOHOYHOW Xxpomarorpaduu (cumukarenb, 0-6%
MeOH B CH,Cl,), mony4as 1iefieBoe COSIMHCHHE B BUIEC HE COBCEM 0eoro Teepaoro BemecTa (69 mr, 88%):
ESI MS (M+H) m/z 264; 'H SIMP (500 MI'n, JIMCO-de) & 8.21 (c, 1H), 7.84 (c, 1H), 7.58 (c, 1H), 6.41-6.34 (m,
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2H), 4.66 (1, J=5.5 I'y, 2H), 4.01 (c, 3H).
IIpumep 21. 2-Xnop-7-metun-N-(nmupuans-4-unmerun)-7H-mypun-6-amMmus.
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Cmech 2,6-muxiop-7-metmn-7H-mmypuna (60 mr, 0.30 mMmoins), 4-(amuHoMetwn)mupunuaa (0.031 mu,
0.31 mmous) n tpudTHiiamuHa (0.0.43 My, 0.59 mmons) B 1,4-muokcane (5 mur) nepememBanu npu 50°C B te-
yeHre HOuH. [locite 3TOro cMech ymapuBaid, ¥ OCTaTOK OYHWINATH METOJOM KOJOHOYHOH xpomarorpaduu (cu-
mukarens, 0-6% MeOH, CH,Cl,), nomydas meneBoe coeMHEHUE B BUAEC HE COBCEM OEJIOT0 TBEPJOrO BEIIECTBA
(43 wr, 53%): ESI MS (M+H) m/z 275; 'H SIMP (500 MI', IMCO-dg) & 8.49 (1, J=6.0 I'u, 2H), 8.24 (c, 1H),
7.97 (ymup.c, 1H), 7.38 (m, J=6.0 I'y, 2H), 4.70 (T, J=6.0 I'rt, 2H), 4.07 (¢, 3H).
IIpumep 22. 2-Xnop-7-metun-N-(mupuMuauH-4-wiMeTnn )-7 H-mypuH-6-aMuH.
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Cwmech 2,6-muxiop-7-metmin-7H-mmypuna (60 mr, 0.30 MMoib), 4-(aMHHOMETHI ) TUPUMUINH THIPOXIOPHIA
(45 mr, 0.31 mmoub) 1 TpudTHIamuHa (0.043 v, 0.59 mmons) B 1,4-mrokcane (5 mi) nepememuBanu npu 50°C
B TeueHne HouH. [locie 3TOro cMech ymapuBasid, © OCTaTOK OYHINAIN METOIOM KOJOHOYHOI Xpomartorpadun
(cumukarens, 0-6% MeOH, CH,Cl,), momy4asl 1eiaeBoe COCIMHCHHE B BHJIE KOPUYHEBOTO TBEPIOTO BEIICCTBA
(57 mr, 70%): ESI MS (M+H) m/z 276; 'H SIMP (500 MI't, IMCO-de) & 9.12 (1, J=1.0 T, 1H), 8.71 (1, J=5.5
I'u, 2H), 8.27 (¢, 1H), 8.01 (c, 1H), 7.54 (1, J=5.5 T'u, 1H), 4.75 (n, J=6.0 I'u, 2H), 4.09 (c, 3H).

[Mpumep 23. 2-Xiop-7-meTnin-8-nponokcu-N-(nmupuauH-4-unmeTwin)-7H-mypuH-6-amuH.
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Cmech 2,6-nmuxiiop-7-metni-8-nponokcu-7H-mmypuna (40 mr, 0.15 mmons), 4-(aMHHOMETWII)TUPHINHA
(60 mr, 0.54 mmouns) u TpusTmiiamuHa (0.04 mut, 0.29 MMonb) B 1,4-nuokcane nepememBaiu mpu 90°C B Teue-
Hue § u. [locie aTOro cMech ynapuBaiiy, 1 OCTaTOK OYHMINAIN METOJOM KOJIOHOYHOH Xpomarorpaduu (cuinka-
renb, 0-5% MeOH B CH,Cly), noxyuas 2-xiop-7-mMeTuin-8-npornokcu-N-(mupunua-4-unmerin)-7H-mypun-6-
amu (9 mr, 18%): ESI MS (M+H) 333; 'H SIMP (500 MI'u, IMCO-d,) 5 8.49-8.48 (M, 2H), 7.66 (1, J=5.7 T'n,
1H), 7.36-7.34 (m, 2H), 4.65 (n, J=5.7 I'n, 2H), 4.44 (1, J=6.5 I'n, 2H), 3.76 (c, 3H), 1.84-1.76 (m, 2H), 0.99 (T,
J=7.4 T, 3H).

[Mpumep 24. 2-Xnop-7-meTnin-8-nponokcu-N-(Trazon-2-mimeTnn)-7H-nypruH-6-amuH.
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Cmech 2,6-muxiop-7-meTmi-8-ipornokcu-7H-mypuna (28 mr, 0.11 MMoib), THA30/I-2-UIMETAaHAMHAH JIH-
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rugpoxiiopuaa (70 mr, 0.37 mmoins) u TpudTmiiamuna (0.16 mi, 1.14 mmois) B JIMCO (1.5 M) nepemernnBanu
npu 60°C B Teuenue 2 4. [locne 3TOro cMech OXJTaXKAaNH 0 KOMHATHOW TemIeparypsl, pazbasisuin EtOAc u
MIPOMBIBAIA BOJOH M HACKHIIIEHHBIM PACTBOPOM XJIOpHIa HaTpus. OpraHMYecKuil Coil yrmapuBaiu, ¥ MOTyUYeH-
HBI OCTAaTOK OYHWINAIM METOIOM KOJIOHOYHOW XpomaTorpaduu (cuimmkarens, 0-5% MeOH B CH,Cl,), monydas
2-x710p-7-MeTHI-8-nponokcH-N-(Tiazon-2-wimernn)-7H-nmypuu-6-amun (21 mr, 56%): ESI MS (M+H) 339; 'H
SAMP (500 MI'n, AMCO-dg) 6 7.93 (¢, 1H), 7.73 (n, J=3.3 ', 1H), 7.61 (1, J=3.3 'y, 1H), 4.90 (c, 2H), 4.44 (T,
J=6.5Tu, 2H), 3.73 (¢, 3H), 1.84-1.76 (M, 2H), 0.99 (1, J=7.4 'y, 3H).
[Ipumep 25. 2-Xnop-7-metuin-8-nponokcu-N-(mupuMuauH-4-mimMeTnn)-7 H-mypuH-6-aMuH.
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CmMmech 2,6-nuxiop-7-metun-8-nponokcu-7H-mypuna (36 mr, 0.14 MMomb), 4-(aMMHOMETHII)THPUMUIUH
rugpoxiopuaa (70 mr, 0.48 mmoins) u TpudsTmiiamuHa (0.20 i, 1.43 mmous) B JIMCO (1.5 M) nepemernnBanyu
npu 50°C B Teuenue 7 4. [locme 3TOro cMech OXJTaXAanu 0 KOMHATHOW Temreparypsl, pazbasisuin EtOAc u
MPOMBIBAIA BOJOH M HACKHIIIEHHBIM PACTBOPOM XJIOpHAa HaTpus. OpraHMYecKuil Coil yrmapuBaiu, ¥ MOTyUYeH-
HBI OCTAaTOK OYHWINAIM METOIOM KOJIOHOYHOW XpomaTorpaduu (cuimmkarens, 0-7% MeOH B CH,Cl,), monygas
2-x1op-7-MeTuI-8-nponokcu-N-(mupuMuauH-4-unme T )-7 H-mypun-6-amua (24 mr, 51%): ESI MS (M+H)
334; 'H SIMP (500 MI', IMCO-dg) 8 9.11 (n, J=1.3 I', 1H), 8.71 (1, J=5.2 Tu, 1H), 7.70 (t, J=5.8 T, 1H),
7.50 (am, J=5.2, 1.3 I'y, 1H), 4.70 (7, J=5.8 'y, 2H), 4.45 (1, J=6.5 I'y, 2H), 3.31 (¢, 3H), 1.85-1.77 (m, 2H), 1.00
(1,J=7.4 Ty, 3H).

[Ipumep 26. 5-Xnop-N-(pypaHn-2-mimMernin)tuazono[ S,4-d |nupumMu guH-7-aMuH.

O
HN
N \N
<
S N/)\Cl

(253)

Cornacuo o6uiet merouke F, 5,7-auxnopruazono[S,4-dnupumunus n ¢oypdypriiaMuH npeBpaliaim B 5-
xnop-M-(dypan-2-unmerwin)tnazono[5,4-dmupuMuans-7-amun B Buze Oenoro TBepporo Bemectsa (35 wr,
60%): ESI MS (M+H)" m/z 267; 'H SIMP (300 MTI'u, IMCO-dg) & 9.27-9.21 (m, 2H), 7.58 (1, J=1.8, 0.9 T,
1H), 6.40 (azn, J=3.0, 1.8 T'ny, 1H), 6.31 (7, J=2.4 I'y, 1H), 4.66 (1, J=6.0 I'i, 2H).

[Mpumep 27. 5-Xnop-N-(nupuaus-4-uaMeTin)tuazoino| 5,4-d |nupuMuIH-7-aMUH.

I N
S
HN
N B
N
<
S N/)\CI
(256)

Cornacao obmeit meromuke F, 5,7-nuxmnoptuazomnol[5,4-d|mupumunne U 4-(aMAHOMETHI)TUPUINH TIpe-
Bpamaimi B 5-xyop-N-(mapuanH-4-uaMeTr) THa3o0[ 5,4-d [mupuMuanH-7-aMyuH B BUje O€JIOTO TBEPAOTO BEIIle-
ctBa (55 mr, 83%): ESI MS (M+H)" m/z 278; 'H SIMP (300 MTI't, IMCO-d¢) & 9.38 (1, J=6.3 I'ri, 1H), 9.31 (c,
1H), 8.50 (&, J=6.0 I';, 2H), 7.33 (&, J=6.0 I'n, 2H), 4.70 (7, J=6.3 I'y, 2H).
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[Mpumep 28. 5-Xnop-2-(1mkiao0yTnimeTokcn)-N-(THaz01-2-miMeTH) THazoo[ 5,4-d] mupuMuanH-7-aMuH.

NTS
HN
O
O~ s

(341)
Cramus 1. 2-Bpom-5-xm0p-N-(THa30i1-2-uaMeTiin) Tua3odo| 5,4-d [mupuMuinH-7-aMuH.

g
HN

B —(fle\/‘%N
r
S N/)\CI

Cmech 2-6pom-5,7-muxnoptrazono5,4-d[mupumuauaa (50 mr, 0.18 MMOIIB), THAa307-2-MIIMETAHAMUH JTH-
ruapoxiopuaa (100 mr, 0.53 mmons) 1 TpudTHIamuHa (0.23 M, 1.65 mmoins) B IMCO (3 M) nepeMentuBaiu
mpu 50°C B Tedenne 2 4. [Tocire 3TOro cMech OXJTaXIIN 10 KOMHATHOW TeMIieparypsl, pa3dasmsum EtOAc u
MPOMBIBAIN BOJOW M HACBHIIICHHBIM PAaCTBOPOM XJIOpHAa HATpust. OpraHuYecKUi CI0i CyIuIn Haj Cynb(haToM
HaTtpus, (QWIBTPOBAIM W  yHapuBaiW, Toiydas 2-OpoM-5-xyop-N-(THazon-2-uimeTnin)Tnasoinol5,4-
d]mupumunnH-7-amMuH (69 Mr), KOTOPBIH HCIIONB30BAIN B CIEIYIOMIEH cTaluy 0e3 JOMOJIHUTEIBHOW OYMCTKH:
ESI MS (M+H) 362; 'H SIMP (500 MTI'ti, IMCO-dg) & 9.65 (1, J=5.8 ', 1H), 7.75 (1, J=3.2 T'u, 1H), 7.64 (x,
J=3.2Tu, 1H), 4.93 (&, J=6.0 I'y, 2H).

Cranus 2. 5-Xnop-2-(uukno0ytunmeroken )-N-(Tra3on-2-mime ) trazonol 5,4-d JnupuMuana-7-aMuH.

I'mppun vatpust (60% B MuHEpansHOM Macie, 8 Mr, 0.20 MMOJIb) OCTOPOYKHO OOABISIIH B IIUKJIOOYTHIIME-
tanon (1.0 mu), 3arem noGaBmsu 2-Opom-5-x10p-N-(THa301-2-uaMeTHn) THa3ono| 5,4-d |nupuMuInuH-7-aMuH
(69 wmr, 0.19 mmoun). Tlomydyennyto cmech nepememuBaiu npu 70°C B teuenue 20 muH. [Tocie sToro cmech
paszbaBmsum EtOAc u mpoMbIBaJIM BOJON M HACBIMIEHHBIM PAcTBOPOM XJlopuaa HaTpus. OpraHUYecKuil ciou
CYIIMIN HaJ Cynb(haToM HaTpusl, GMIBTPOBaNU U ynapusaian. OCTaTOK OYHIIAIA METOLOM KOJIOHOYHOH XpoMma-
torpadpun (cmmmkarens, 0-4% MeOH, CH,Cl,), momydas 5-xmop-2-(IuKiIo0yTHIMeTOKCH)-N-(THa30/1-2-
uMeTH) THa30710[ 5, 4-d [mupumuua-7-amus (8 Mr, 12% 3a ase cragmm): ESI MS (M+H)" 368; 'H SIMP
(500 MI'u, AMCO-dy) & 8.89 (m, J=5.8 Ty, 1H), 7.74 (n, J=3.3 T, 1H), 7.62 (n, J=3.3 I'n, 1H), 4.90 (x, J=5.8
I'u, 2H), 4.57 (1, J=6.8 I'y, 2H), 2.86-2.80 (M, 1H), 2.11-2.06 (M, 2H), 1.96-1.81 (M, 4H).

pumep 29. N'-(dpypan-2-unmernn)-3H-[1,2,3]rpuazono[4,5-d |nupumuaus-5, 7- 1uaMus.

N S

a0
HN
N S
p N
N AL L
N s
N~ >N “NH,
H
(279)

B pactBop 7-xmop-3H-[1,2,3]rpnazono[4,5-d]mupumunann-5-amuna (31 mr, 0.18 mMmons) B 1,4-n1nokcaHe
(2 ™M) poGasmsum dypdypunamun (0.024 mn, 0.27 mmouns), 3areMm noOasmsm TpudTHwiIamMua (0.075 wmu,
0.54 mMmoinb). Peakunonnyto cmech Harpeanu npu 80°C B TeueHune 30 MUH, 3aTeM OXJIXKIAIH 10 KOMHATHOH
TeMIIepaTypsl. PeakImoHHYy0 CMeCh pa3Aeisiii MEeXIy IUXJIOPMETAHOM U HachImeHHbIM pacTBopoM NaHCO;, n
OpraHWYECKHH CJION coOMpasi M CYIIWIN Haja Cyidh(haToM HaTpus. HeounImeHHbI TPOAYKT OYHIIATH METOJAOM
xpomarorpaduu Ha cwmkaresne (ot CH,Cl, no 3% MeOH B CH,Cl,), momrydas 1eneBoe COeANHEHNUE B BUAC HE
coBceM Gertoro TBepzoro Bemectsa (30 mr, 73%): ESI MS (M+H)" m/z 232; '"H SIMP (500 MTI'u, IMCO-dg) &
14.50 (yummp.c, 1H), 7.91 (ymmp.c, 1H), 7.47 (an, J=1.5, 0.5 T'u, 1H), 6.34 (mx, J=3.0, 1.5 T'u, 1H), 6.29 (ux,
J=3.0, 1.0 I'y, 1H), 5.87 (ymmp.c, 2H), 4.78 (c, 2H).
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IMpumep 30. 5-Xnop-N-(dypan-2-unmernin)-3H-[1,2,3]rpuazono[4,5-dmupumuanH-7-amMuH.

U0

(285)

B pactsop LiCl (23 wmr, 0.55 mmons) B N,N-mumerunaneramuzne (JIMA, 1 wmot) npu 0°C no6asmsum N'-
(pypan-2-unmerun)-3H-[1,2,3]tpuazono[4,5-d|nupumunun-5,7-gnamuH (32 mr, 0.14 MMoIb), M30aMUII HUTPUT
(0.045 mm, 0.22 mmodn), 3ateM TroHmIXIopuA (0.013 M, 0.17 MMois). PeakinoHHYI0 cCMeCh TIepeMeNTuBaIH B
TEeYeHHE HOYM MPU KOMHATHOU TeMriepaType. [locne aToro, peakiimoHHyt0 cMech pa3dasisuii EtOAc 1 mpoMbI-
Basn BoJo# (3x15 M), cymmmm Hag Na,SOy4, GuabTpoBaiu M ynapuBaliu Npu NOHIKEHHOM AaBieHud. Heoun-
MIEHHBIH MPOAYKT OYHMINAIN MeTomoM xpomartorpaduu Ha cumukarene (ot CH,Cl, mo 4% MeOH B CH,Cl,),
ToJTydast [eeBOe COeMHEHNe B BUae Oenoro TBepiaoro Bemectsa (8 mr, 23%): ESI MS (M-H) m/z 249; 'H
SAMP (500 MI'n, AMCO-dg) 6 16.11 (ymmmp.c, 1H), 9.07 (ymmp.c, 1H), 7.50-7.46 (M, 1H), 6.36-6.28 (M, 2H),
4.80 (ymup.c, 2H).

IIpumep 31. 5-Xnop-N-(tuazon-2-unmernn)-[ 1,2,4]tpuazono[ 1,5-aJmupumMuanH-7-aMuH.

g
S
NN N e
(281)
CornacHo obmeit mertomuke G, 5,7-muxmop-[1,2,4]tpuazono[1,5-a]JnupuMuauH U 2-(aMHUHOMETI) THA30IT
JUTHIAPOXJIOPH] TpeBpamany B S-xyop-N-(tnazon-2-unmetnn)-[1,2,4]tpuazosno[ 1,5-al[nupuMunH-7-aMuH B
BHJIC GeToro TBeporo Bemectsa (53 mr, 80%). ESI MS (M+H) m/z 267; "H SIMP (300 MI'u, IMCO-dq) & 9.48

(c, 1H), 8.56 (¢, 1H), 7.80 (n, J=3.3 'y, 1H), 7.10 (g, J=3.3 I'y, 1H), 6.69 (c, 1H), 5.01 (c, 2H).
[Mpumep 32. 5-Xnop-N-(dypan-2-unmernn)-[ 1,2,4]tpuazono[ 1,5-a]mupuMuanH-7-aMuH.

N S

HN

NG

HN
NN
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N’l\N/ cl

(284)

CornacHo obmeit meroauke G, 5,7-muxiop-[1,2,4]tpuazono[l,5-a]lnupumunua u Gypdypunamus mnpe-
Bpamamu B 5-xiop-N-(dbypan-2-unmernn)-[1,2,4]tpuazono[ 1,5-a]mupuMuinH-7-aMHH B BHJE CBETIIO-XKEITOTO
tBeporo Bemectsa (20 mr, 51%). ESI MS (M+H) m/z 250; '"H SIMP (300 MI't, IMCO-dg) & 9.25 (ymmp.c,
1H), 8.51 (c, 1H), 7.63 (nx, J=1.8, 0.9 I'u, 1H), 6.68 (c, 1H), 6.47 (n, J=2.4 T'u, 1H), 6.42 (nx, J=3.3, 1.8 I'Ly,
1H), 4.66 (x, J=5.1 T'n, 2H).

IIpumep 33. 5-Xnop-N-(mupuauH-4-unmmetn)-[ 1,2,4 tpuazono[ 1,5-aJnupuMuuH-7-aMuH.

®

P
HN
NN
<//
N’l\N/ cl
(283)

CornacHo oOmei METOJUKE G, 5,7-nuxnop-[1,2,4]tpuazono[ 1,5-ajnupumMuua u 4-
(aMUHOMETHIT)TUPUANH MpeBpamain B S-xyop-N-(mupuaus-4-unMerin)-| 1,2,4]rpuazono[1,5-a]mupumuaun-7-
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aMUH B BUJIE CBETIO-KENTOro TBepaoro Bemiectra (50 mr, 87%). ESI MS (M+H) m/z 261; 'H amp (300 MTI'm,
AMCO-d¢) 8 9.38 (c, 1H), 8.55-8.51 (m, 3H), 7.38 (m, J=6.0 I',, 2H), 6.53 (c, 1H), 4.72 (c, 2H).
IIpumep 34. 5-Xnop-N-(nupumuaus-4-unmerun)-[ 1,2,4]tpuazono[ 1,5-aJnupuMuaus-7-aMHH.
N
Y

N

HN
N
(AL
NN
(286)
CorracHo obmei METO/INKE G, 5,7-nmuxnop-[1,2,4]tpuazono[ 1,5-aJmrupumMuua u 4-
(aMMHOMETIIT)TUPUMHUTUH TUAPOXIIOPULL IIpEeBpaLLaIN B 5-x10p-N-(upuMHUIHH-4-HIMETHI)-
[1,2,4]tpuazono[1,5-a]nupumMuanH-7-aMUH B BUIE HE COBCeM Oenoro TBeporo BemecTra (41 mr, 75%). ESI MS
(M+H) m/z 262; 'H SIMP (300 MTI'tr, IMCO-dg) & 9.22 (yummp.c, 1H), 9.14 (x, J=1.2 T, 1H), 8.76 (1, J=5.4 T,

1H), 8.56 (c, 1H), 7.53 (nn, J=5.4, 1.5 T'u, 1H), 6.60 (c, 1H), 4.81(x, J=5.1 I', 2H).
Ipumep 35. 7-Xnop-N-(Tuazon-2-unaMetwn)umMunaso| 1,2-a | mupuMuInH-5-aMuH.

Cl

N S

HN
.
N
(295)

Cornacao obmieit Mmetoauke H, 5,7-muxmopumunasol1,2-anupumMuaud U 2-(aMHHOMETHIT)THA30J JTUTH/I-
poxjopua mpeBpamiain B 7-x10p-N-(THazoa-2-unMeTun)umMuaasol 1,2-aJnupuMuuH-5-aMuH B BUJE CBETIIO-
KEJITOro TBEpIOro Bemectsa (22 mr, 40%). ESI MS (M+H) m/z 266; 'H SIMP (300 MI', IMCO-dg) & 9.02 (c,
1H), 7.96 (1, J=1.5 'y, 1H), 7.81 (n, J=3.3 I'n, 1H), 7.72 (1, J=3.3 'y, 1H), 7.58 (&, J=1.5 ', 1H), 6.34 (c, 1H),
5.02 (c, 2H).

IIpumep 36. 7-Xnop-N-(pypan-2-wimMernn)umMuaazo| 1,2-a|mupuMuInH-5-aMuH.

NGO

HN
L
N e
(288)

Cornacno obuieir meronuke H, 5,7-nuxnopumunasol1,2-ajmupumunus u ¢ypdypriiaMuH npeBpamany B
7-x10p-N-(pypan-2-unmerun)umunasol 1,2-aJnupuMuinH-5-aMMH B BUJIE O€IOro  TBEpAOTO  BELIECTBA
(20 mr,40%). ESI MS (M+H) m/z 249; 'H SIMP (500 MI't;, IMCO-dg) & 8.65 (yump.c, 1H), 7.95 (c, 1H), 7.64
(mm, J=2.0, 1.0 T'w, 1H), 7.53 (7, J=2.0 'y, 1H), 6.51-6.44 (M, 2H), 6.34 (c, 1H), 4.65 (c, 2H).

IIpumep 38. 7-Xnop-N-(TupuMUAIIH-4-HIMETIT) UMUAa30[ 1,2-a | MupUMUIHH-5-aMUH.

N
|
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HN

o,
N=>N"cl
(298)
CornacHo obme#t merommke H, 5,7-muxmopumunaszoll,2-alnupumMuanH U 4-(aMHHOMETHII)TUPHUMHUTAH
TUAPOXJIOPHUJT TIPEBpAIIaiIH B 7-XI0P-N-(TUpUMUINH-4-HIMETIIT) UMUAa30[ 1,2-a]MUpuUMHUINH-5-aMH B BUIIE HE
coBceM Genoro Teeporo Bemectsa (22 mr, 42%). ESI MS (M+H) m/z 261; 'H SIMP (300 MI'u, IMCO-dg) &

9.14 (1, J=1.5 ', 1H), 8.84 (1, J=6.3 T, 1H), 7.78 (z, J=5.1 Ty, 1H), 7.98 (x, J=1.5 Ty, 1H), 7.58-7.56 (v, 2H),
6.18 (c, 1H), 4.80 (1, J=6.0 [y, 2H).
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[Mpumep 39. 5-Xnop-N-(Trazon-2-mimMeTwin)nupasono| 1,5-a]mupuMuanH-7-aMuH.

—\

Nj/S

(325)

CornactHo oOmeit meroauke H, 5,7-muxnoprnupasono[1,5-ajnupumuant u 2-(aMMHOMETHIT)THA30I TUTHI-
poxXJIoOpuA TpeBpamany B 5-x10p-N-(THa301-2-uwiMetwn)nupa3ono| 1,5-aJmupuMuiH-7-aMiuH B BUAC HE COBCEM
6enoro TBeproro Bemectsa (82 mr, 88%). ESI MS (M+H) m/z 266; 'H SIMP (300 MI'u, IMCO-de) & 9.14
(ymmp.c, 1H), 8.19 (n, J=2.4 I'n, 1H), 7.79 (n, J=3.3 T'u, 1H), 7.69 (1, J=3.3 I'ny, 1H), 6.47 (n, J=2.1 I'y, 1H),
6.32 (c, 1H), 4.98 (ymmp.c, 2H).

ITpumep 40. 5-Xnop-N-(dypan-2-mimMernin)mupazono| 1,5-a|mupuMuInH-7-aMuH.

§o

HN

(322)

CornacHo o6meit metoauke H, 5,7-muxmnopmmpazono[1,5-ajmupumuand u GypdypriiaMuH nipeBpariaim B

5-xmop-N-(pypan-2-mwimMernin)nmupa3oiio| 1,5-aJnupuMuarnH-7-aMAH B BUI€ CBETIIO-KEITOTO TBEPIOTO BEIIECTBA

(62 mr, 70%). ESI MS (M+H) m/z 249; 'H IMP (500 MI't;, IMCO-de) & 8.65 (yummp.c, 1H), 8.14 (1, J=2.4 I'n,

1H), 7.62 (an, J=1.8, 0.9 I'u, 1H), 6.45-6.41 (M, 3H), 6.35 (c, 1H), 4.64 (ymmp.c, 2H).
[Ipumep 41. 5-Xnop-N-(TupuMUAIIH-4-HIMETIIT)THpa3oo| 1,5-a]mupuMuinH-7-aMuH.
N
B

~-N

(330)

CornacHo obmeit mMetoauke H, 5,7-muxmopnupa3zonofl,5-ajmupuMuae U 4-(aMHUHOMETILUT ) TUPUMUIHH
THIAPOXJIOPH] TIpeBpaIiami B S-xj0p-N-(MupuMuIuH-4-uIMeTH) nupasoio| 1,5-a][nupuMuinH-7-aMuH B BHUJIE
6eroro TBeporo Bemectsa (69 mr, 77%). ESI MS (M+H) m/z 261; 'H SIMP (300 MI'y, IMCO-d) 6 9.15 (x,
J=1.2 T'n, 1H), 8.90 (ymmp.c, 1H), 8.76 (n, J=5.1 I'u, 1H), 8.19 (n, J=2.4 T'u, 1H), 7.49 (uxn, J=5.4, 1.5 I'n, 1H),
6.47 (n, J=2.4 I'u, 1H), 6.23 (c, 1H), 4.79 (n, J=5.4 'y, 2H).

[Ipumep 42. 2-Xnop-N-(pypan-2-mimMernin)tueHo|[ 2,3 -d[mupumunna-4-aMuH.

NGO

HN
/ |\N
S N‘J\CI

(56)

B pactBop 2,4-muxnoprueno[2,3-d|mupumumuna (142 mr, 0.69 mmons) B 1,4-nuokcane (10 mit) mobasisiau
dypdypunamun (0.07 mut, 0.76 MMoinb), 3atem TpudTHIaMuH (0.14 mi, 1.03 MMmous). PeaknimonHyro cMech Ha-
rpeBas ipu 100°C B Teuenue 4 4, 3aTeM OXJIaXJadl 1O KOMHATHOW TeMIepaTyphl. PeakimmoHHyt0 cMech pas-
JIEISUTA MEXY AUXJIOPMETaHOM W HachiieHHBIM pacTBopoM NaHCOs, n opranmdeckuil cjaoid cobupaiv u cy-
WM HaJ| CyIb(paToM HaTpus. HeounmeHHbIH IpoIyKT OYHIATH METOAOM XpoMaTorpaduu Ha cuimkarene (5-
50% EtOAc B rexcane), moirydast I[eJIeBO€ COeAWHEHNE B Brze Oenoro TBeproro BemecTra (158 mr, 86%): ESI
MS (M+H)" m/z 266; 'H SIMP (300 MI'u, IMCO-dg) & 8.91 (t, J=5.4 T'ni, 1H), 7.65-7.60 (m, 3H), 6.43 (mx,
J=3.3,1.8 'y, 1H), 6.37 (7, J=2.7 I'u, 1H), 4.69 (1, J=5.4 'y, 2H).
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[Mpumep 43. 2-Xnop-N-(dypan-2-nnmetnin)-6,7-murunpo-SH-mmknonenTal d Jnupumuina-4-aMuH.

Z.\ O
HN
()
N/)\CI
(466)
B pactBop 2,4-muxiop-6,7-quruapo-SH-tukmonentaldmupumuauaa (188 mr, 0.99 mmons) B 1,4-muokcane
(10 mu) moGarmsmu ypdypunamus (0.096 M, 1.09 mmons), 3atem TprdTHiIaMuH (0.14 i, 1.48 mmons). Peakm-
OHHYIO cMech HarpeBanu nipu 100°C B TeueHue 2 4, 3aTeM OXJIKIAIH 10 KOMHATHON TeMIepaTyphl. Peakinon-
HYIO CMECh Pa3IelsuTi MEXIy IUXJIOPMETaHOM M HachIeHHBIM pacTBopoM NaHCO;, u opraHWYecKwid CIIoN
coOHupany M Cyunuid Haj cynbhaTtoM HaTpua. HeodnImeHHBIH MPOIYKT OYHINAIH METOIOM Xpomarorpaduu Ha
cunukarene (5-50% EtOAc B rekcaHe), moiryyasl IEJIEBOC COCAMHEHHWE B BUE OEIOT0 TBEPJOrO BEIISCTBA
(135 mr, 55%): ESI MS (M+H)" m/z 250; 'H SIMP (300 MTI't, IMCO-dg) & 7.85 (r, J=5.7 T'u, 1H), 7.58 (muz,
J=1.8, 0.6 T'n, 1H), 6.39 (mxm, J=3.3, 1.8 I', 1H), 6.27 (an, J=3.3, 0.6 I'n, 1H), 4.52 (n, J=5.7 I'u, 2H), 2.72 (T,
J=7.5Tu, 2H), 2.62 (t, J=7.5 'y, 2H), 2.05-1.95 (M, 2H).

B tabmn. 2 MPUBCACH CITUCOK PCHPE3CHTAaTUBHBIX COCHHHCHHﬁ, KOTOpbIC OBLIN MOJYYCHBI ¢ MPUMCHCHHUEM
OIIMCAaHHBIX B HACTOAIICM TCKCTC CII0CcO00B U 0XapaTKEpHU30BaHbI METOAOM MACC-CIICKTPOMETPUH.

Tabnuma 2
Coem. Ne m/z Coen. Ne m/z Coem. Ne m/z
D 240 (143) 341 (303) 308
@ 317 (144) 302 (303) 333
3) 215 (145) 272 (306) 352
@ 308 (146) 265 (307) 345
@ 216 (147) 305 (308) 334
(5 308 (148) 291 (309) 322
D 227 (149) 258 (310 327
8 231 (150) 295 (311) 322
9 270 (151) 285 (312) 369
(10) 294 (152) 284 (315) 321
(11 258 (153) 334 (317) 321
(12) 244 (154) 307 (318) 339
(13) 280 (155) 321 (319) 336
(14) 240 (156) 289 (320) 306
(15) 284 (157) 310 (321) 332
(16) 233 (158) 293 (323) 251
(17) 284 (159) 281 (324) 351
(18) 284 (160) 345 (326) 346
(19) 245 (161) 320 (327) 432

- 153 -



042349

0) 230 (162) 275 (328) 341
21 232 (163) 299 (329) 380
Q2) 215 (165) 292 (331) 360
(23) 294 (166) 293 (332) 365
Q4 284 (167) 307 (333) 321
25) 254 (168) 346 (334) 359
26) 308 (169) 254 (338) 348
Q7 241 (170) 279 (339) 363
(28) 258 (171) 272 (340) 375
29) 254 (172) 306 (343) 249
(30) 241 (173) 332 (344) 367
31 242 (174) 261 (346) 353
(32) 254 (175) 251 (347) 347
(33) 284 (176) 261 (348) 380
(34 230 (177) 292 (349) 342
35) 251 (178) 250 (350) 260
(36) 246 (179) 262 (351) 311
37 226 (180) 306 (352) 278
(38) 292 (181) 292 (353) 261
(39) 294 (182) 333 (354) 277
(40) 270 (183) 332 (355) 260
@1 241 (184) 291 (356) 261
(42 251 (185) 311 (357) 261
(43) 233 (186) 307 (358) 262
(A1) 284 (187) 306 (359) 274
45) 230 (188) 275 (360) 262
(46) 230 (188) 292 (361) 261
@7 241 (189) 274 (362) 387
(48) 215 (190) 346 (363) 280
(49) 242 (191) 307 (364) 280
(50) 218 (192) 312 (365) 276
(51) 229 (193) 306 (366) 275
(52) 232 (194) 306 (367) 251
(53) 262 (195) 320 (368) 281
(54) 230 (197) 374 (369) 274
(55) 249 (198) 249 (370) 311
7 249 (199) 291 (371) 245
(38) 234 (200) 114 (372) 266
(39) 282 (201) 292 (373) 266
(60) 259 (202) 323 (374) 292
(61) 266 (203) 334 (375) 297
(62) 244 (204) 293 (376) 297
(63) 228 (205) 283 (377) 283
(64) 228 (206) 320 (378) 267
(65) 236 (207) 294 (379) 250
(66) 215 (208) 300 (380) 244
(67) 258 (210) 295 (381) 267
(68) 228 211) 327 (382) 341
(69) 232 (212) 329 (383) 276
(70) 284 (213) 306 (384) 330
(71) 307 (215) 316 (385) 288
(72) 341 (216) 302 (386) 341
(73) 294 (219) 321 (387) 370
(74) 259 (221) 336 (388) 361
(75) 307 (223) 272 (389) 325
(76) 341 (224) 280 (390) 344
(77 293 (225) 323 (391) 379
(78) 307 (226) 278 (392) 365
(79) 341 (227) 279 (393) 369
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(80) 260 (228) 294 (394) 396
81) 267 (229) 295 (395) 347
(82) 229 (230) 297 (396) 377
(83) 291 (231) 304 (397) 366
(84) 263 (232) 308 (398) 362
(86) 325 (233) 294 (399) 379
87) 230 (234) 315 (400) 530
(88) 327 (235) 293 (401) 403
(89) 326 (236) 316 (402) 394
(90) 264 (237) 290 (403) 230
1) 306 (238) 293 (404) 227
(92) 292 (239) 308 (405) 284
93) 326 (240) 321 (406) 217
(94) 307 (241) 291 (407) 230
(95) 290 (241) 281 (408) 217
(96) 256 (242) 304 (409) 228
o7 292 (243) 293 (410) 217
(98) 307 (244) 290 @11) 230
(99) 341 (245) 296 (465) 216
(100) 260 (246) 331 (467) 240
(101) 289 (247) 291 (469) 378
(102) 335 (248) 276 (470) 297
(103) 275 (249) 324 @A71) 450
(104) 321 (250) 318 (472) 350
(105) 307 (251) 260 (473) 367
(106) 303 (252) 307 (a74) 378
(107) 266 (254) 293 (475) 367
(108) 307 (255) 277 (476) 395
(109) 279 (258) 319 (A77) 322
(110) 261 (259) 320 (478) 336
(111) 311 (260) 309 (479) 335
(112) 279 (261) 292 (480) 350
(113) 279 (262) 307 (481) 386
(114) 278 (263) 274 (482) 383
(115) 263 (264) 342 (483) 373
(116) 284 (265) 339 (484) 332
(117) 321 (266) 294 (485) 349
(118) 293 (267) 334 (486) 318
(119) 274 (268) 275 (487) 278
(120) 274 (269) 322 (488) 387
(121) 318 (270) 348 (489) 334
(122) 304 Q71) 325 (490) 356
(123) 280 (272) 333 (491) 339
(124) 280 (273) 305 (492) 370
(125) 324 (274) 325 (493) 353
(126) 275 (275) 310 (494) 278
(127) 305 (276) 341 (495) 278
(128) 319 Q77) 319 (496) 361

(129) 262 (278) 341 (497) 339

(130) 326 (280) 295 (498) 267

(131) 267 (282) 319 (499) 379

(132) 331 (287) 335 (500) 374

(133) 291 (289) 337 (501) 267

(134) 261 (290) 335 (502) 269

(135) 322 (291) 349 (503) 252

(136) 300 (292) 308 (504) 355

(136) 275 (293) 324 (505) 364

(137) 308 (294) 331 (506) 374

(138) 323 (296) 338 (507) 374
(139) 331 297) 324 (508) 351
(140) 293 (299) 359 (509) 368
(141) 301 (300) 336 (510) 310
(142) 307 (302) 365 (511) 341

ITpumep 44. IlepBuuHbLil aHANNU3 CILUTANCUHTA.
[lepBudHBIN aHaNW3 CIDIAHCHHTA TMPOBOIWIH, HCIONB3YS SMOPHOHAIBHYIO IOYKY 4denoBeka 293T
(HEK293T), BeIpameHHy B MOIUHUIMPOoBaHHON 10 crtoco0y Jynmsoekko cpeae Urma (DMEM) (GIBCO ref.
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11995-065). B cpeny no6asisimu 2 MM L-riryramun, 1% nenummums/crpentomunnd 1 10% deranpHON ObIUb-
eit cerBopotku (SIGMA cat. 12306C). Ananu3 croaiicuara npoBoauu ¢ npumeneHneM IKBKAP munaurena FD
(HacmeaCTBEHHAS] IUCABTOHOMHS ), KOTOPBIHA COEP KAl YIaCTOK OT 9K30HA 19 10 sKk30Ha 21, BKITIOYAst MPOMEKY-
TOYHBIE WHTPOHBL, a Takke TpaH3uimio T->C THMHHA B IUTO3MH, PACIIONIOKEHHYIO HA PACCTOSHUU 6 TIap OCHO-
BaHnii oT koHma IKBKAP »k3ona 20; cM. SEQ ID NO:3 nmns monHOH IMOCIENOBATEILHOCTH TUTa3MHUJIbI
pcDNA3.1/V5HisTOPO c¢ Renilla-Mwunwnren cemeiinoit muzapronomun-Firefly. Jlromudepasa cernsuka Firefly
(SEQ ID NO:14) npuMmeHstach B KaueCTBE periopTepa CIUIaliCHHTa, pacioiaraiach HiKe dk30Ha 21, u monunde-
pasa Renilla (SEQ ID NO:13) npumeHsutachk B Ka4ecTBe KOHTPOJIA, pacioyiarayiach Beime 3k30Ha 19. Tlocnemno-
BaTeNIBHOCTH 3Kk30HA 19 mpusenena kak SEQ ID NO:7; unTpoH Mexay 5k30HOM 19 u sx30HOM 20 npeacTaBiser
coboit SEQ ID NO:8; sk3on 20 npencrasisier coboit SEQ ID NO:9; untpon Mexay sk30HoM 19 u sx30HOM 20
npeactasisier coboit SEQ ID NO:10; sx3on 21 npeacrasisier cobori SEQ ID NO:11, u cruraiicupoBanHas 1o-
CJIeZIOBATENLHOCTh SK30HOB 19-20-21 mpencrapnset coboit SEQ ID NO:12. HEK293T kieTku BHICCHBAIH B 6-
JYHOYHBIH IIaHIIET 3a 24 yaca 1o TpaHcekuuu. TpaHcdeKuo mpoBoAWIM, HeHoib3yst cmeck Opti-MEM
(GIBCO ref. 31985), IKBKAP munurena u Fugene HD (PROMEGA ref. E2311), BeipammuBanu B cpene
DMEM, conepxamieit HEK293T xnerku, npu 37°C. CootHomenne Opti-MEM, muanrena u Fugene coctasis-
7o puMmepHo 9:1.5:1, mpu obmeM ob6beMe TpaHchuupyromei cmecu 150 MK Ha JTyHKY.

IToce 4 4 TpaHCheKIMH KIETKH BHICEMBAIA B 96-JYHOUHBIA IUJIAHIIET, TMOKPBITHIN IMONH-L-TH3HHOM
(SIGMA cat.P4707), mist 00pabOTKH HCIeAyEeMbIMU COSAMHEHUSAMH, KOTOpas Mpon3BoamiIack depes3 24 4. Jlo-
OaBlieHIEe COSAMHEHHUH MPOBOIMIN B 8 KOHIIEHTPAIHIX, KAXKAYI0 U3 KOTOPHIX Ioiydanu passeneHneM B PBS ¢
¢unansHON KoHIEHTparmer JJMCO 0.5%. [Tocne 24 1 06pabotku xireTku npombBaid PBS B OKpHITEIX TOTH-
L-nmu3uHOM 96-TyHOUHBIX IUIAHIIETAX M 3aTeM COOMpanu C MOMOIIbI0 Jmsupylomero Oydepa Passive Lysis
Buffer (Promega cat.E196). JInzar KJIETOK IEpEeHOCHIIN B YepHO-OeIblii 96-TyHOUHBIH IUIaHIIET W MPOBOIMIN
aHaJIM3 KOPPEKIUHU CIuTaiichHra ¢ moMoibio nomrHOMeTpa Glomax (PROMEGA GloMax® 96 promuHOMETp
JUIS. MEKPOIUIAQHIIIETOB ¢ ABOMHBIMU MHXekTropamu cat.E6521) n pearenroB Promega Dual Glo Firefly u Stop
and Glo Renilla (Cat.E196). CiocoOHOCTB HCCIEqyeMBIX COSIMHEHUH KOPPEKTUPOBaTh W IPOMOTHPOBATH
BKJIIOYeHHe dk30Ha 20 oTpakanachk B ycunennu curnana Firefly. Curnan Renilla, KoTOpbIif He 3aBUCHT OT BKJIIO-
YyeHust 9k30Ha 20, UCTIONB30BANIM JUTS BHECEHHS IIOIPaBKH Ha YUCII0 KiIeToK. [1o cooTHomenuto curHainos Firefly
1 Renilla crponnn kprBYIO 3aBUCUMOCTH OTBETa OT JTO3UPOBKH, B KOTOpoit cootHomeHus Firefly/Renilla mms
krHeTrHA ¥ IMCO City>XKiiId MOJIOKHUTEIBHBIM U OTPHUIIATEIFHBIM KOHTPOJIEM COOTBETCTBEHHO.

B Tabn. 3 npusenensr gqanabie EC 1t penpeseHTaTuBHBIX coeaunennid (Coen Ne), mpoTeCcTUPOBAHHBIX B
"TlepernyHoM aHanmze", a B Ta0I. 4 npuBeaeHa MakcuMalbHas 3PPeKTUBHOCTD (E, ., %) IS perpe3eHTaTHB-
HbIX coequHeHmi (Coen. Ne), mpotecTrpoBaHHBIX B "[lepBudHoM aHammze".

Tabauna 3
Coem. Ne ECi (MxM) Coem. Ne ECi (MxkM) Coen. Ne ECk (MxM)
3) 63.50 (205) 6.41 309) 2,08
(15) 157,90 207) 75.80 (310) 1,50
(25) 935 (208) 107.00 (311 0,56
(28) 122,85 (209) 12,20 (312) 2.29
(32) 60,00 (210) 69,20 (313) 748
(34) 26.60 211 7.73 (314) 231
(37 36,50 214 11,25 (315) 2,52
(48) 72.75 (217) 7.07 (316) 7.09
49 42,50 (218) 21.00 (317) 0.16
(55) 1,71 (220) 8,62 (318) 0,54
(56) 8.23 (222) 8.99 (319) 1,56
(57) 31,20 224 9.49 (320) 0,52
(58) 17,95 (225) 21,05 (321) 1,41
(73) 17,05 (226) 1.80 324) 0.16
(77) (RTI-;COR)b (227) 2330 (326) 0,07
(81) 3,08 (228) 15,65 (327) 4,64
1-10
84) (RT-PCR)’ (230) 1,50 (328) 1,79
(90) 11,85 (233) 1,59 (329) 1,97
(D) 10-31.6 234) 19.90 (331) 0,69
(RT-PCR)" > ) i

(95) 121,65 (238) 64.80 (332) 0,78
(100) 2,18 (239) 2.60 (334 0.87
(104) 12,02 (240) 18,25 (338) 1,10
(105) 0 H:I?(;JI?ir/eﬂy (243) 17,00 (339) 1,31
4,58/ <

(107) Tomxo Firefly” (244) 7,05 (340) 0,95

12,16 / -

(109) om0 Firefly® (245) 15,45 (341) 4,16
(110) Tomi())Qéiieﬂv” 247) 5.41 (346) 1.42
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93/ Ny
(111 romsxo Firefly* (249) 0,72 (347) 0,77

533/
(112) To75K0 Firefly* (250) 62,80 (348) 0,70
(113) 5.17 251) 3.65 (349) 0.29

6,59/ ,

(114) roimin Firefly® (253) 11,85 (362) 0,22
(115) 5.92 (254) 13,20 (372) 371
(116) 31,80 (256) 17.35 (375) 2.18
(118) 10,50 (258) 15,75 G77) 7.21
(119) 11,20 (259) 038 (380) 438
(120) 275 (260) 343 (382) 131
(21 17.30 (261) 2,62 (384) 1.08
(122) 565 (262) 2845 (387) 033
(123) 4,90 (263) 27.40 (388) 0.68
(124) 241 (265) 733 (389) 0.73
(125) 6.52 (266) 8.52 (390) 0.74
(126) 473 (267) 2.40 (391) 1,02
(127) 545 (269) 139 (392) 1.9
(128) 15.45 (270) 0.59 (393) 74
(129) 5.60 Q71) 0.29 (395) 1.8
(130) 8.90 272) 2.60 (398) 0,94
(131) 7.00 273) 0.62 (466) 3.66
(133) 11.81 274) 0.42 (471) 1.63
(134) 6.25 (275) 0.75 (472) 1.16
(135) 9.06 (276) 113 (473) 2.1
(136) 7.52 Q77 0.46 (475) 3.16
(137) 7.25 (278) 6.37 (477) 2.28
(138) 12,75 (282) 042 (479) 323
(142) 16,10 (285) 6.78 (480) 1.17
(144) 7.70 (287) 7.56 (481) 4.14
(146) 9.41 (289) 0.87 (482) 11.12

1-10
(150) (RT-PCRY: (290) 2,04 (483) 1.26
(154) 2225 291) 347 (486) 2.57
(155) 22.25° (292) 0.24 (487) 6.1
(156) 15.80 (293) 178 (488) 102
(158) 13.40 (294) 0.44 (489) 1.21

1-10 , ,
(159) (RT.PCRY: (296) 1,81 (490) 0.62
(162) 48.70 297) 4.09 (491) 048
(170) 49,55 (299) 130 (493) 3,05
(181) 8.40 (300) 10,00 (496) 1.03
(184) 3,62 (302) 142 (497) 556
(188) 11.70 (303) 1.51 (499) 1.67
(191) 5.92 (304) 414 (500) 3
(192) 7.13 (305) 043 (505) 8.07
(194) 449 (306) 0.70 (506) 1,14
(198) 5,01 (307) 0,21 (507) 0,77
(202) 935 (308) 0.15

* Uuruburop Firefly

b Bzanmoneiictsue ¢ Renilla

¢ Bzaumopeiictue ¢ Renilla/Tonsko Firefly

- 157 -




042349

Tabiumua 4
Coem. Ne Euaxe (%) Coex, Ne Eaxe (%) Coem. Ne Euaxe (%)
1) 19 (190 68 (325) 20
3) 59 (191) 231 (326) 287
(6) 21 (192) 210 (327) 145
N 39 (194) 241 (328) 184
) 25 (195) 81 (329) 209
(10) 21 (196) 7 (330) 20
(12) 54¢ (197) 14 (331) 209
(13) 16 (198) 125 (332) 189
(14) 53 (199) 22 (333) 51
(16) 67 (200) 11 (334) 177
(18) 39 (201) 27 (335) 35
(20) 22 (202) 137 (336) 20
(22) 49 (203) 27,00 (337) 23
(23) 34 (204) 27 (338) 222
(26) 66 (205) 27 (339) 188
(28) 98 (206) 27 (340) 220
(36) 18 (207) 109 (341) 155
(38) 5 (208) 83 (342) 16
A1) 33 (209) 176 (344) 18,35
(44) 19 (210) 104 (346) 181
(45) 56 211) 204 (347) 186,5
@7) 99 212) 71 (348) 171
(54) 13 (213) 36 (349) 227
(55) 173 (214) 197 (350) 49,5
(56) 152 (216) 16 (351) 22
(58) 155 217) 151 (352) 25
(60) 13 (218) 154 (353) 78
(63) 32 (220 153 (354) 575
(67) 13 (221) 86 (355) 26
(68) 62 222) 146 (356) 17
(72) 39 (223) 95 (339) 315
(73) 133 (224) 139 (360) 12,3
(74) 64 (225) 114 (361) 98
(76) 69 (226) 191 (362) 250
(77) 321 (RT-PCRY’ (227) 163 (363) 532
(79) 43 (228) 152 (364) 18.2
(83) 4 (229) 55 (365) 22.4
(84) 250,6 (RT-PCR)? (230) 216 (366) 192
(83) 96 (231) 77 (367) 94
(86) 29 (232) 59 (368) 2.4
(87) 46 (233) 152 (369) 57.8
(88) 33 (234) 94 (370) 33
(89) 21 (235) 80 (371) 82
(90) 159 (236) 83 (372) 1255
(93) 63 (237) 21 (373) 25.1
(94) 180.1 (RT-PCR)* (238) 64 (374) 342
(95) 103 (239) 147 (373) 133,5
(96) 65 (240) 124 (376) 23.5
(99) 47 (241) 13 (377) 1013
(100) 235 (242) 31 (378) 318
(102) 52 (243) 120 (379) 95
(104) 246 (244) 150 (380) 108
(105) 134’5./ (245) 122 (381) 63,4
Tompko Firefly® ’
(106) 14 (246) 22 (382) 192.7
(107) 183’5./ (247) 215 (383) 30,3
Tompko Firefly® ’
(108) 172 (RT-PCR)* (248) 10 (384) 1515
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128/
(109) Tomsko Firefly® (249) 256 (385) 46
193/
(110) Tomsxo Firefly® (250) 63 (386) 69,2
191/
(111) Tomsko Firefly® (251) 258 (387) 2384
110,85/
(112) Tomsxo Firefly® (252) 43 (388) 2153
(113) 132 (253) 187 (389) 211
174/
(114) Tomsko Firefly® (254) 145 (390) 201
(115) 174 (253) 42 (391 193.2
(116) 112 (256) 129 (392) 134.5
(117) 23 (257) 62 (393) 852
(118) 112 (258) 165 (394) 48
(119) 114 (259) 109 (395) 180.5
(120) 166 (260 130 (396) 38.7
(121) 189 261) 143 (397) 26.3
(122) 256 (262) 64 (398) 176
(123) 92 (263) 105 (400) 114
(124) 180 (264 44 (d01) 412
(125) 225 (263) 119 (402) 21
(126) 155 (266) 106 (403) 39
(127) 264 (267) 183 (404) 51
(128) 155 (268) 19 (406) 20
(129) 169 (269) 119 (@11 55
(130) 201 (270) 218 (415) 10,9
(131) 190 271) 206 (426) 59
(132) 67.7 (RT-PCR)” (272) 155 (438) 14
(133) 143 (273) 254 (441 12.8
(134) 174 (274) 259 (442) 58.6
(135) 194 (275) 230 (456) 523
(136) 143 (276) 188 (458) 73.1
(137) 214 277) 197 (463) 90
263/
(138) 174 (278) 141 (465) RTPORE
(139) 52,2 (RT-PCR)" 279 54 (466) 221
(141) 103 (280) 25 (469) 13.3
(142) 121 (281) 17 (470) 76.8
(143) 24 (282) 233 @71 149
(144) 127 (283) 29 472) 151
(145) 59 (284) 7 @73) 1302
(146) 154 (285) 115 @74) 24.9
(147) 30 (286) 38 (475) 136,5
(148) 62 (287) 106 (476) 25.5
(150) 320 (RT-PCR)* (288) 56 @77) 107.5
(151) 73 (289) 128 (478) 84.1
(152) 35 (290 238 479 143.5
(153) 20 (291) 165 (480) 155.5
(154) 151 (292) 312 (481) 934
(155) 151° (293) 169 (482) 99,1
(156) 73 (294) 183 (483) 138
(158) 20 (293) 54 (484) 402
(159) 228" (296) 178 (485) 72.3
(160) 85 (297) 150 (486) 150,5
(161) 65 (298) 21 (487) 1142
(162) 103 (299) 216 (488) 2065
(163) 35 (300 34 (489) 131
(164) 68 (301) 45 (490) 176.5
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(163) 59 (302) 176 @91) 155
(166) 80 (303) 243 (492) 545
(167) 37 (304) 166 (493) 163
(168) 54 (305) 284 (494) 14.1
(170) 92 (306) 247 (495) 13.9
(171) 48 (307) 292 (496) 233
(172) 61 (308) 310 (497) 120.5
(173) 30 (309) 194 (498) 377
(174) 37 (10) 191 (499) 156.5
(175) 29 G11) 221 (500 141
(176) 48 G12) 195 (501) 18.1
(177) 60 G13) 102 (502) 28
(178) 76 G14) 198 (503) 272
(179) 49 (15) 165 (504) 80
(180) 28 (316) 108 (503) 139.5
(181) 122 G17) 223 (506) 1445
(182) 20 (318) 186 (507) 167
(184) 169 (319) 204 (508) 80
(185) 22 (320) 208 (509) 40.8
(186) 17 (321) 197 (510) 20
(187) 111 (322) 21 (511) 35,15
(188) 145 (323) 26 (512) 437
(189) 33 (324) 226

* Uuruburop Firefly

b Bzanmoneiictsue ¢ Renilla
¢ Bzaumopeiictue ¢ Renilla/ronsko Firefly

[Tpumep 45. BropudHblii aHamus.

Coenunenns ¢ EC, <2 MKM B miepBUIHOM aHanm3e (CM. ipuMep 44) HCIIOJIb30BaITd BO BTOPUYHOM aHAJIH3e
st oopadotku FD ¢ubpoodmactoB. Ananu3 crutaricuara IKBKAP B FD ¢ubpo6nactax ncnois30Banu ISl Ba-
JMHUAINH PE3yIBTaTOB HAHOOJIee aKTUBHBIX COCIUHCHUH, TIOTYYCHHBIX B IEPBUYHOM aHamu3e in vitro. FD ¢uo-
pobmacte GM04663 npuobperanu B Coriell Cell Repository 1 BelpaniBaiu B MOAH(GUIMPOBAHHOH 110 CIIOCO0Y
Hyne6exko cpene Urna (DMEM) (GIBCO ref.11995-065). B cpeny nobasmsin 2 MM L-ryramuna, 1% nenn-
mntaH/cTpenToMuniiH u 10% ¢etanpHOM Obrubeld chiBOpoTkH (SIGMA cat. 12306C). Knetku BhIcemBaiu B 6-
JYHOYHBIE TUIAHIIIETH U 00padaThiBamy yepe3 24 4 mocie BeiceuBanus. CoeTUHEHUS JOOABISUIA B CPEY B IBYX
pas3ubix koHmerTpanusax (0.08 u 0.8 MmxM). Kiretkn o6pabateiBanu Taxoke kuaeTHHOM 200 MKM 1 JIMCO 0.5%.
HcneiTyeMble coennHEeHNs W KHHETHH pazBoawnu B PBS ¢ ¢unamsHO# konmentpanueit JMCO 0.5%. ITociae
24 4 o6padotku Bcto PHK skcTparuposamm ¢ momompbio QIAzol (QUIAGEN cat.79306) mo MeToauke mponu3Bo-
nuTels. 3ateM npoBoawn ooparnyto Tpanckpunmuio (RT) ¢ 0.5 mkr Beigenennoit PHK, oligo(dT), ciryualiHsi-
MU TipaiiMmepamu U oOpatHo#t Tpanckpunrtazoii Superscript III (INVITROGEN cat. 18080-044) o meTtoauke
npousBoauTeNs. Js mcciaegoBaHus CIUlaiicuHra npuMeHsuH noiykonnudectBeHHbINM [THP ¢ ucnonb3oBannem
kIHK skBuBanenros 75 ur ucxognoir PHK B peakunonHoit cmecu o0pemom 20 Mk, ¢ npumenenneM Go Taq
Green Master Mix (PROMEGA refM712C) u cnenududeckux mpaiMepoB, KOTOPBIC Paclo3HAOT 3K30H 19
(EXONI9F: CCT GAG CAG CAA TCA TGT G; SEQ ID NO:1) um osx3on 23 (EXON23R:
TAC ATG GTC TTC GTG ACA TC; SEQ ID NO:2) B IKBKAP. ITpoBogunu 35 uukios P peakuuu (94°C B
teuenne 30 c; 58°C B Teuenue 30 c; 72°C B teuenne 30 c¢) 8 C1000 ThermoCycler (BIORAD). [Ipoxyxrsr ITLIP
ornensiii B 1.5% arapo3nom rene (INVITROGEN ref.16500), okpamennom Opomumom stumus (SIGMA
E1501). Tlonmocel Bm3yanmsupoBamn Y®P-cBeToM ¢ momomsio npubopa Alphalmager 2200 (ALPHA
INNOTECH). ITonoca IKBKAP nukoro tuma cootBeTcTBYeT 363 mapam ocHoBaHwmi (bp), a ogoca MyTaHTHON
IKBKAP cootBerctByeT 289 mapam ocHoBaumit (bp) n3-3a mepeckoka dk30Ha 20. OTHOCHTEIbHYIO HHTEHCHB-
HOCTh TI0JIOC OTpEENsiif, OIEHHWBas WHTErPaIbHYIO0 TJIOTHOCTb, OMNpeesieHHyro nporpammoit Imagel. Kop-
PEKTHOCTD CIUTAHiCHHTa W3MEPSUIN KaK COOTHOIIEHHE TPAHCKPHIITA TUKOTO THIIA K OOIIEeMy KOJIWYECTBY TPaHC-
KPUNTOB (MYTaHTHBIC+IWKUHA THI). DTH 3HAYCHUS HOPMAJHM30BHIBAIN C MOMOINBI0 3HAYCHUH KOPPEKTHOCTH
crutaiicuHra Juis 00pasioB, 00padoTaHHeIX KHHETUHOM U JIMCO, Kak MONI0KUATEIFHOTO U OTPHUIIATSIIFHOTO KOH-
Tpous. [lomydeHHbBIC Pe3yIbTaThl HCIIOIB30BANN JUIS TIOATBEPIKICHUS TAHHBIX, TOJIYYCHHBIX B ICPBHYHOM aHa-
J3e, ¥ ISl 0TCEeBa COSAMHEHHI 10 UX aKTUBHOCTH in Vitro.

B Tabn. 5 npuBeneHb! qaHHBIC IO % BKIFOYEHUS SK30HA (HOPMAaJIH30BaHHEIC) JJIS PEPE3CHTATHBHEBIX CO-
CAMHCHUI B Pa3IIUYHBIX KOHICHTpanuaX (MKM), IOIy4eHHBIC BO BTOPHYHOM aHAJIH3E.
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Tab6numa 5
Coemerne Ne Konuentpauus % BKITIOUCHHS 9K30Ha, CrangapTHOe
(MxM) HOPMAJIN30BAHHBIN OTKJIOHCHHC
Kunetnn 200 100 8.20
(271) 0.08 62.17 15.10
(271) 0.8 106.66 8.20
274) 0.08 37.94 7.70
274) 0.8 99.03 10.50
(320) 0.08 47.12 3.00
(320) 0.8 103.47 7.60
(302) 0.08 23.29 7.40
(302) 0.8 90.80 9.00
(319) 0.08 14.24 6.00
(319) 0.8 77.85 9.00
(347) 0.8 72.01 9.74
(347) 0.08 18.31 9.18
(346) 0.8 58.64 13.06
(346) 0.08 23.20 11.06
(100) 0.8 62.10 17.72
(100) 0.08 22.62 6.28
(348) 0.8 101.72 8.19
(348) 0.08 49.042 6.44
(349) 0.8 95.28 7.51
(349) 0.08 27.07 5.13
(362) 0.8 104.69 23.98
(362) 0.08 63.75 24.64
Kunerun 200 100 3.66
(275) 0.08 37.19 2.34
(275) 0.8 101.23 3.18
(269) 0.08 34.84 5.76
(269) 0.8 101.51 3.18
(230) 0.08 22.27 5.26
(230) 0.8 69.99 2.72
(270) 0.08 28.70 10.17
(270) 0.8 101.36 3.46
(372) 0.08 13.41 4.12
(372) 0.8 48.69 9.13
(107) 0.8 93.24 3.63
(107) 0.08 25.64 2.46
(285) 0.8 1.46 6.05
(285) 0.08 0.06 2.37

[Mpumep 46. In vivo MbIIIKHAsE MOJEb CEMEHHON AM3aBTOHOMUH.

Coenunenue (100).

Coenunenre (100) BBoguIM yepes 30HI sl MPUHYIUTEIBHOTO MUTaHUS B TEUEHUE BOCBMU JHEH B KOJIU-
yectBe 60, 30 1 10 MI/Kr/cyTKH B TpaHCT€HHOM MBIIIMHONW MoJjenu cemelHol nu3aBronomuu (FD). I'pynma s
Ka)KII0OH JO3UPOBKM M KOHTPOJIbHAS TPYyIMIa (TOJIBKO HOCHTENb) COCTOSUIM M3 6 MbIIel. Y Mpliel ObUT Heorpa-
HUYEHHBIN JOCTYII K €/1€¢ U BOJE, U U3MEHEHMs BEca Tejla OTCIEKHMBAJIM Ha €XeIHEeBHON ocHoBe. Ha BocbMo
JICHb MBIIIaM BBOIWJIN TOCIICTHIOO 03y U Yepe3 | 4 Mblmel 3a0MBa ¥ BCKpHIBAJH. VI3BIIeKan mia3my Kpo-
BH, NI€UEHb, IIOUKH, cepAale U Mo3r. [IpoBoaniy aHanu3 cruiaiiciHra BO BCeX TKaHIX WM ITOATBEPKAAIN HAJTNINE
(100) B mma3zme kpoBu. Coenuuenue (100) ymydrmano crulalicHHT B MOYKaX, CEPIIE U TIEYCHN BO BCEX MPOTECTH-
pOBaHHBIX J0o3upoBKax (mo3upoBkum = 10, 30 m 60 wmr/kr/cytku). B mneuenu coemunenue (100) mpwm
30 Mr/Kr/CyTKM 00€CTIEUnBAIIO TAKOH K€ YPOBEHb KOPPEKTHOCTH, KOTOPHIN HAOIIOAICS TIPH BBEIEHUN KHHETH-
Ha B kosimuectBe 400 mr/kr/cytku. B cepaue coeaunenne (100) mpu 10 Mr/kr/cyTku ynaydmiaio cruiaiicuar 6o-
nee 3¢ dexkTuBHO, YeM KUHETHH B 103upoBKe 400 MI/Kr/cyTku. B modkax He OBUIO 3HAYHUTENHHBIX U3MCHCHUH B
CIUTAfiCHHTe TIOCIIC BBEJICHHS KMHETHHA B KonmuuecTBe 400 MI/KI/CyTKH, HO HAOIIOAAIHNCH YIIYUIICHUS TIPH MPH-
MeHeHuu coenuHenus (100) naxke B kommdyectBe 10 mr/kr/cytku. Coenunenue (100) paborano B Mo3re u KOp-
PEKTHPOBAJIO CILIAMCHHT B H03upoBkax 30 u 60 MI/Kr, B TO BpeMs Kak mociic 8 JHEH BBEJCHHS KUHETHHA B KO-
mmgecTBe 400 MI/KT/CyTKH 3aMETHBIX U3MEHECHUH B MO3Te HE HAOIIOaOCh.

B meuenun Obuto mokaszaHo, uto BBeAeHHe coeawHeHus (100) B kommuecTBe 30 MI/KI/CYTKH MOBBIIIANIO
ypoBeHb Oenka IKAP, B To BpeMs Kak 3aMETHBIX M3MEHEHHI TMOCIe 8 JHel BBEIECHUS KMHETHHA B KOJUIECTBE
400 Mmr/KT/CyTKH HE HaOIIOAAIOCH.
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Coenunenus (230) u (270).

ExenneBHO TOTOBWIM cienyromue pacTBophl: coequnHenne (230) B 10% DMA/45% PEG 300/12%
EtOH/33% ctepunsHas Boxa; u coegunerune (270) B 10% DMA/45% PEG 300/12% EtOH/33% crepunbHas
BOJIA.

IIlectn TpaHCTeHHBIM MBIMAM I Kaxmod go3upoBku (60; 30 u 10 MI/Kr/cyTKH) TIEpOpalbHO BBOIMIIN
coenrHEeHUs ¢ MpuMeHeHneM 20 MepHBIX UTJ U1 npuHyauTensHoro kopmienus (Fine Science Tools Inc., CA,
USA) B Teuenmne § nameil. lllect TpaHCTeHHBIM MEIMIAaM €XEIHEBHO IepopaibHO BBoawim pactBop 10%
DMA/45% PEG 300/12% EtOH/33% crepunpHas Boa B TEYCHHUE TOTO XKe MEPHOJIA BPEMEHH. Y MBIIIEH ObLT
HEOTpaHMYECHHBIH JTOCTYI K €€ M BOJE, M M3MCHEHMs Beca Tela OTCIEC)KHMBAJIM Ha eKeIHEBHOW ocHoBe. Ha
BOCHMOH JIeHb MbIIIaM BBOAWIN IOCIEAHION 103y, W 4Yepe3 | 4 Mbleil 3a0uBain ¥ BCKpbIBaIU. M3Biekanu
IUIa3My KpOBH, JIETKHE, MBIIIIBI, HEeYCHb, CEpALle, MO3T, MOYKH, CEAAJIMIIHBIH HEPB M TPOWHUYHBIN HEpB.
Crutaiicnnr onenusany no RT-PCT, a 6enok IKAP onpenensiin MeTooM BecTepH-0JIOTTHHTA.

PesynbraTs!

Jlannble, npuBeneHHble Ha Gur. 1A-6 st penpesenratuBHbIX coequnennit (100), (230) u (270), moka3ssi-
BAIOT, YTO JAHHBIC COCIWHECHUS MOTYT IPUMEHATHCS IS yIy4IIeHUs BKIIIOYeHUS dKk30Ha 20.

[Tpumep 47. Beinenenne 0eyika u BeCTEPH-OJIOTTHHT.

OKCTpakThl OCITKOB TOJyUYaIH ITyTeM TOMOTEHHU3alluy TIeYeHN WK meiuieT kieTok B RIPA Oydepe (Tris-
HC1 50 MM, pH 7.4; NaCl 150 MM; NP-40 1%; neoxcuxomnat Hatpus 0.5%; SDS 0.1%), comeprxariemM KOKTEeHIIb
uHTHONTOPOB Mpoteas (Sigma), DTT (100 MmxM) u PMSF (100 MxkM). HepacTBopuMbIe OCTaTKH OTOpachIBaIN
rmocJie MeHTPUGYTUPOBAHUS U ONIPENSISUIA KOHIICHTPAIMIO Oellka ¢ IMOMOIILI0 Habopa /I onpeseneHus oemka
Pierce® 400 BCA (Thermo Scientific). 50 mkr 6enka otraensiiu Ha resie NuPage 4-12% Bis - Tris Gel (Invitro-
gen) M IEpPeHOCWIN B HUTpOLEIUToNo3Hyto MeMopany (Thermo Scientific). MemOpany OxokupoBanu B 5%
00€3>)KUPEHHOT0 MOJIOKA B TEUEHHE OJTHOTO Yaca MpH KOMHATHOHM TeMIepaType U HHKYOHpOBaJIM B TEUCHHE HO-
un 1pu 4°C ¢ KpONWYbUM MONUKIOHAIBHBIM aHTUTENOM K C-TepMHHANbHOMY y4acTKy udenoBedeckoro IKAP
oenka (Anaspec, 1:2000), miu ¢ MBIIITHEIM MOHOKJIOHAJIBHBIM aHTHUTENIOM K 4enoBeueckomy IKAP Genky (Sig-
ma, 1:2000) 1 ¢ KPONUYBNM MOJIMKIOHAJIBHBIM aHTUTEJIOM K akThHY (Sigma, 1:2000).

MeMOpaHbI IPOMBIBAJIM M MHKYOUPOBAJIM CO BTOPUYHBIMHU QHTHUTENAMH B TedeHHE | 4 MpH KOMHATHOH
temriepatype. [Tonocs! Genka BU3ynu3upoBaiy MeToqoM xemumomuaucueHmu (Pierce® 407 ECL Western 408
Blotting Substrate, Thermo Scientific), ¢ mociemyromei skcmo3uIeii aBropaguorpadguaeckoii mieHkn. Kon-
nenTpanun [IKAP B FD ¢pubpobnacrax cpaBHUBaIM ¢ KOHIICHTpaIuei 6enka, 00HaApyKEHHON B TE€TEPO3UTOTHBIX
(HET) ¢pubpobnacTax, kak mokasano Ha ¢ur. 7.

Jpyrue BaprmaHTHI OCYIIECTBIICHHS

CrnenmyeT IOHUMATh, YTO, HECMOTPSI Ha TO, YTO HACTOsIIIee N300peTeHne OBUIO PACKPHITO B CBSI3KE C MOI-
POOHBIM OIMCAaHWEM, IPUBEACHHOE BEIIIIE ONMCAHHE SBISACTCS UCKIIOYUTENBHO HIUTIOCTPATUBHBIM U HE OTPaHU-
YHBaeT 00BEM HACTOSIIIEr0 H300pEeTEHNMs, ONpeiesIieMblii 00beMOM NpritaraeMoit popmyisl nzodperenus. py-
THE acleKThl, IPEUMYIIECTBa U MOJU(PHKALIH BXOIAT B 00bEM IIPUBEICHHON HIKE (POPMYJIIBI H300pETCHHSI.

OOPMVIIA U30BPETEHUA

1. Coenunenne hopmysl (Ic)
R‘l
6 |
XL

RN
R
N N¢I\R5
R4

Ic
WIN ero (papMareBTUUECKH MpUeMiIeMasi coilb, T1e
L npencrasnsier co0oit He3aMEIIEHHBIN dTHIICH;
R' BEIGpaH U3 rpymIbI, cocTOsIIEH 13
R1A

R1A
ww R a AV
I u |

TIPUYEM KaXKIbIi R'* HezaBucumo BEIOpaH u3 xjopa, opoma, CN u C,_grajoreHaiKkuiIa; a

R3, R4, R’ u R® kaxapiii npexacrtasiseT codoit H.

2. Coenuuenne 1o .1, rae kaxasii R'A HesaBucnmo BbIGpan u3 rpymmer, cocrosimeii u3 CN, xopa u
TpUPTOPMETHIIA.

3. CoemuneHue 110 1. 1, BRIOpaHHOE H3:
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LNH NH
W) Y
NN </N iN’A

4) u 5)

WK ero papMareBTHUECKH MPUEMIIEMOI COJIH.
4. Coemunenvie GopMyIIb:

R‘l
|
6
R\N,L
3_</N | N
R
N N/)\Rs

Wi €ro (I)apMaIIGBTI/I‘-IeCKI/I npuemiieMas CoJjib, ric:

L npencrapisieT co00# He3aMeIIEHHBIH ITUIICH;
R1A

1 uo
R’ mpencrasiser coboit ,

NIpUYEM R'* HezaBuCcHMO BbIOpaH u3 6poMa, CN, C;_¢ankuna u C,_¢raJorcHaIKuia; a

R®, R*, R’ u R® kaxcprii npeacTapiset coboit H.

5. Coenuuenne 1o m.4, rae R'* BeIGpan u3 rpymms, cocrosmieit u3 CN, MeTHIa 1 TPHTOPMETHIA.
6. CoemHenue 1o 1.4, BEIOpaHHOE U3

I CF;

CHy

/N 3 f‘v\ RNy
¢ A ¢
@6) wu (29)

WK ero papMareBTHUECKH MPUEMIIEMOI COJIH.
7. CoenuHeHre, BRIOpAHHOE U3:

OH
N o

NH
N =
SRS S
NN NN é |
HE N
(18), @ u
(352)

WK ero (papMareBTUIECKU MPUSMIICMOMN COJIH.

8. ®apmareBTHYECKass KOMIIO3UIMSA JUISA JICYEHUS 3a00JIeBaHMUS, CBI3aHHOTO C OJHUM MM HECKOJIbKIMH
nedexkramu crutaiicuara MPHK, comepikamas coeaunenue mo qro00My w3 mi.1-7 uimm ero (apMmareBTHIECKH
TIPUEMIIEMYIO COJIb M IO MEHbBIIEH Mepe ouH (papMareBTHUECKH PUEMIIEMBIil HOCUTEIb.

9. IIpumeHeHne CoeqMHEHMS TI0 TIOOOMY W3 M. 1-7 Wiw ero ¢apManeBTHIECKH MPUEMIIEMOH COJN IS Jie-
YEHUs] CEMEMHON NM3aBTOHOMUH.

10. ITpumenenune coequHeHust GopmyIsl Ic
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R‘f
|
6
R\N,L
3_</N | N
R
N N/)\Rs

Ie
W ero (papManeBTHIECKU MPUEMIIEMOH CONH, TAe
L oTcyTcTBYeT mim BEIOpaH M3 HE3aMEIIEHHOT'O METHJICHA T He3aMeIIeHHOTO ATHIICHA;
R BBIOpaH U3 TPYIIIEI, COCTOSIIEH 13
R1A

R1A

R1A
1 ) | u | )
o 1A o
mpuYeM Kaxaelidi R'© He3aBucuMo BBIOpaH W3 Tpymmbl, cocrosmed u3 ranoreHa, CN, C,ankwia,
C,g¢ramorenankmna, C,_sankokcu u -C(=0)OH; a
R3, R* u R® kaxbiii npejcTaBiser coboit H, a
R’ BEIOpan u3 H wu ranorena,

JUTS JICUCHHST CEMEUHOW TM3aBTOHOMHUH.

11. [Ipumenenne mo n.10, rae L npeacrariser coOoil He3aMEIICHHBIH METHIICH WM HE3aMEIICHHBIA 3TH-
JICH.

12. Hpumenenne mo m.10 wm 11, rae kaxasii R'™ HesaBucnmo BeIGpan u3 rpymmsl, coctosimeii u3 CN,
¢dropa, xnmopa, metuia, TpudTopmeTiiia, metokcu u -C(=0)OH.

13. Tpumenenue 1o mobomy u3 mim.10-12, rae R’ npeacrasmster co6oit H.

14. TIpumenenue 1o mobomy u3 mm.10-12, rae R’ mpeacrasisier co6oii ramore.

15. Ipumenenue o 11.14, rae R’ npeacrasmsier coboit X71op.

16. I[Tpumenenune o ar06omMy u3 . 10-15, e coequHeHne BRIOpaHO H3:
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