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PCT/US2009/042682 © MAK: AQTN 43/42(2006.01)
COEAMHEHNSA BEH30MCYNb®OOHAMUEATAA3ONA 1 OKCA3OA
OBMNACTb U30BPETEHUSA |
Hactosuwee M306peTeHme OTHOCUTCH: K ~coegnHeHnAam

BeHsoncyneoHamuaTnasona u okcasona, co,qepmau.;m MX KOMMAO3ULMAM, a TaKKe
cnocofam nosydeHns u cnocobam NPUMEHEHNS TaKUX COEANHEHNI 1 KOMMO3NLINA.

MPEALWECTBYHOWNA YPOBEHb TEXHVKU

A peuenTopHble TUPO3MHKMHA3bI U CEPUH/TPEOHUHKMHA3bLI BOBNEYEHbLI B
KIETOYHbIE  CcUrHarnbHble NyTW, KOTOPblE KOHTPONMWPYIOT KNEeTOuHyl yHKLWIO,
JeneHve, pocT, AnddepeHUMpoBKky | rmbens (anonTto3) 4epes3 obpaTtumoe
cbocq)opmnmpoaaHmérm,u,poxcﬁmanbIX' rpynn  TUPO3NHOBbIX mhm CépMHOBbIX w
TPEOHVHOBbLIX OCTATKOB, COOTBETCTBEHHO, B Genkax. [lpu TpaHcaykuuw curHana,
HanpuMep, BHEKNETOYHble CcurHanbl nepefarnTca  nocpelcTBOM akTuBauun
MeMBpaHHOro peuenTopa, C MNOMOWbI amniudukauum 1 - pasMHOXEHUA ¢
mcnonbéosiaHmeM CMOXHOW  MOocCrnenoBaTenbHOCTU Kackanos cobbITUi
cdocpopunuposaHus Genkos 1 AedochopunmpoBaHs HenkoB BO usbexaHue

HEKOHTPONMPYEMON nepedavun curdana. dTu curHarbHele Nyt B BbICOKOW CTENEeHN

perynupylorcs, 4acto CIOXHbIMU 7 B3aVIMHO-nepeceKa‘|-0U_MMVICH KWHa3HbIMA -

NyTAMW, FAE KaXKaas KuHasa MOXeT noAsepraTbCst camoperynsaumum opHon nnu bonee
ApYriMK KuHasaMu U npoTenHdocdarasamu. buonoruyeckas Ba)KHOCTb 3TUX TOHKO
HACTPOEHHbIX CUCTEM TakoBa, 4TO pasHoobpasne pPaccTponcTs KINeTo4HON
nponudepaumn Gbino €BA3aHO C AedekTamyu B OAHOM Uny oonee pasnuyHbIX
KneTOQHblx CUTHANbHLIX ~ NyTAX,  ONOCPEAOBaHHbIX TUPO3UH- unm
CEPVIH/TPEOHNHKNHA3aMu. |

PeuenTopHble TUpo3uHkuHasbl (RTKs) katanusupytoT d)ocqaopmhmposaHme
HEKOTOPbIX TUPO3UIbHLIX aMUHOKUCIIOTHBIX OCTATKOB B Pa3nuyHbiX Genkax, BKio4as
MX caMux, KOTOpble YMpaBfsioT KNEeTOYHbIM pPOCTOM, nponudepaunen 1
AncdhhepeHUNPOBKOH. ‘

Huxe HeKOTOpEIX RTKs nexaT HeCKONbKO CUrHanbHbIX NyTew, Cpe,u,m‘ Hux Ras-
Raf-MEK-ERK kuHasHblii nyTb. B HacTodllee Bpewmsi nofaratoT, HTO akrusauus
GTPasHbiX Benkos Ras B oTBET Ha (haKTOpbl POCTA, FOPMOHbLI, LIUTOKUHLI U T.A.

cTuMynupyeT doccopunmposaHne U axkTuBaluio KnHas Raf. 3arem 3Th KuHa3sbl



© (boCchOpUNUPYIOT U aKTUBUPYIOT BHYTPUKIETOUHbIE NpoTenHknHassl MEK1 u MEK2,
KOTopbie, B CBOIO o4epeab, hochopunmpyroT U akTUBMPYIOT APYrMe NPOTENHKNHA3bI,
ERK1 n 2. 3TOT cuUrHanbHblii NyTb, TaKKe W3BECTHbIA Kak MyTh MUTOrEH-
akTusupyemoin npoteuvHkmHasbl (MAPK) wnn uutonnasmaTtuveckuid  Kackag,
onocpeayeT KNeTOYHble OTBETbI Ha POCTOBbIE CUrHanbl. OCHOBHAs €ro dyHKLMS
COCTOUT B TOM, 4TOObI CBA3aTh PELENTOPHYI0 aKkTUBHOCTb Ha KNEeTO4HON membpaHe ¢
mMoaudmKaumen LMTonasMaTUYECKUX Un ss4epHbIX MULLIEHEN, KOTOPbIE PEFyNUpYIoT
KNEeTOYHYIO nponudepauuio, AnddepeHLMpoBKY n BbbKMBaHUE.
NoeHtudpmumposanu mytauun B pasnnyubix GTPasax Ras u knHase B-Raf, koTopbie
MOTyT NMPUBOOUTbL K 3aMEANIEHHON M KOHCTUTYTUBHOW aktuBauun MAPK-nytu, B
KOHEYHOM cYeTe NPUBOAS K YBENIMYEHHOMY KITETOYHOMY AENEHUI0 U BbPKUBAHWUIO.
Kak crnegcTBue aTOro, TakMe MyTauum CTpOro cuenneHbl ¢ obpasoBaHuem,
pasBUTMEM W MPOrpeccMpoBaHMEM LUMPOKOro CrnekTpa 4YerioBe4eCKUX pPaKoBbIX
3abonesaHunin. Buonoruueckas ponb kuHas Raf, n ocobenHo kuHasbl B-Raf, B
TpaHcaykuuu curHana onucaHa B Davies, H., et al., Nature (2002) 9:1-6; Garnett,
M.J. & Marais, R., Canéer Cell (2004) 6:313-319; Zebisch, A. & Troppmair, J., Cell.
Mol. Life Sci. (2006) 63:1314-1330; Midgley, R.S. & Kerr, D.J., Cnt. Rev.
Onc/Hematol. (2002) 44:109-120; Smith, R.A., et al., Curr. Top. Med. Chem. (2006)
6:1071-1089; u Downward, J., Nat. Rev. Cancer (2003) 3:11-22.

BcTpevalowmecs B npupoge MyTauum kuHasel B-Raf, koTopble aktusupyloT
curHanbHbii nyte MAPK, Gbinn oBHapyXeHb! B 6ONbLLOM MPOLEHTHOM KONm4ecTBe
yenoseyeckux MenaHom (Davies (2002) ebiwe) un pakosblx 3abonesaHui
wmutosuaHon xenesbl (Cohen et al J. Nat. Cancer Inst. (2003) 95 (8) 625-627 u
Kimura et al Cancer Res. (2003) 63 (7) 1454-1457), a Takke ¢ 6onee HW3KOW, HO TeM
HE MEeHee 3Ha4YUTENbHOW YacTOTOW, B CneayoLwem:

apeHokapumHoma Bappeta (Garnett et al., Cancer Cell (2004) 6 313-319 u
Sommerer et al Oncogene (2004) 23 (2) 554-558),

KapLUMHOMBI >Ken4HbIX npoTokoB (Zebisch et al., Cell. Mol. Life Sci. (2006) 63
1314-1330),

pak mono4How xenesbl (Davies (2002) sbiwe),

pak weikn matkn (Moreno-Bueno et al Clin. Cancer Res. (2006) 12 (12) 3865-
3866), | |

xonaHrnokapumHoma (Tannapfel et al Guf (2003) 52 (5) 706-712),

ONYXONW LEHTParnbHOW HEPBHOIM CUCTEMBI, BKITIOHAIOLLIME NEPBUYHbLIE ONYXOMny




LIHC, Takue KéK rnnoGnacTomel, acTPOLMTOMbI W SIHEH,IJ,VIMOMI:I '(Knobbe et al Acta
Neufopathol. (Berl.) (2004) 108 (6) 467-470, Daviés(2002) ebiwe, n Garnett et al.,
Cancer Cell (2004) ebiwe) w BTOpMHHEle onyxonun LHC (T.e. meTtacrtasbl B
LIEHTPanbHylo  HEPBHYI0 CWUCTEMY OrMyXosiei, BO3HMKAIOLMX HE B UEHTPanbHOi
HEepPBHOI cucTeme), ol

KonopeKTaanbm pak, BKNH4Yalowmn KapLumuHomy ToncToi kuwkmn (Yuen et al
Cancer Res. (2002) 62 (22) 6451-6455, Davies (2002) sbiwe n Zebisch et al., Cell.
Mol. Life Sci. (2006), |

pak xenyaka (Lee et al Oncogene (2003) 22 (44) 6942-6945),

KapuuHoma Tronosbi " Lew, BKITIOYaKOLWas MMOCKOKNETOMHYIO  KapLyHOMY
ronosbl 1 wen (Cohen et al J. Nat. Cancer Inst. (2003) 95 (8) 625- 627 n Weber et al
Oncogene (2003) 22 (30) 4757-4759),

pakoBbie 3a60neBaHm;1 KPOBETBOPHOM VCMCT’eMbI, BKMIOYAIOLLNE NEKo3bl
(Garnett et al., Cancer Cell (2004) sblwe,.s YacTHOCTH OCTpLI NUMcobnacTHLIN
neikos (Garnett et al., Cancer Cell (2004) ebiwe u Gustafsson et al Leukemia (2005)
19 (2) 310-312), ocTpbiii MuernoreHHsblii neiikos (AML) (Lee et al Leukemia (2004) ‘18
(1) 170-172, w Christiansen et al Leukemia (2005) 19 (12) 2232-2240),
Muenoaucnnactudeckue cuHgpombl (Christiansen et al Leukemia (2005) ebie) n
XpOHWYeckuit MuenorexHslii neinkos (Mizuchi et al Biochem. Biophys. Res. Commun
(2005) 326 (3) 645-651), numcpomy XomxknHa (Figl et al Arch. Dermatol. (2007) 143
(4) 495-499), HEeXOmKKNHCKYIO numdomy (Lee et al Br. J. Cancer (2003) 89 (10)
1958-1960), merakapuobnactuyeckuii neitkos (Eychene et al Oncogene (1995) 10
(6) 1159-1165) 1 MHOXECTBEHHYIO Mménomy (Ng et al Br. J. Haematol. (2003) 123 (4)
637-645),

renatouenntonsapHas kapunioma (Garnett et al., Cancer Cell (2004),

pak nerkoro (Brose et al Cancer Res. (2002) 62 (23) 6997-7000, Cohen et al
~ J. Nat. Cancer Inst. (2003) ebiwe n Davies (2002) gsiwe), Bkroyas MenKOKneTqubM
pak nerkoro (Pardo et al EMBO J. (2006) 25 (13) 3078-3088) n HemMenKoKNeTouHbIN
pak nerkoro (Davies (2002) seiwe), o

pak sndHuka (Russell & McCluggage J. Pathol. (2004) 203 (2) 617-619 u
Davies (2002) esniwe), aHgomeTpuanbHbiii pak (Garnett et al., Cancer Cell (2004)
sbiwe, n Moreno-Bueno et al Clin. Cancer Res. (2006) 8biwe),

pak nogxenyno4Hou xenesbt (Ishimura et al Cancer Lett. (2003) 199 (2) 169§
173),




; apeHoma runocusa (De Martino et al J. Endocrinol. Invest. (2007) 30 (1‘) RC1}-
3) , | : . v

pak npeacrTaTensHom enesbi (Cho et al Int. J. Cancer (2006) 119 (8) 1858-
1862), o L ' |

paK'nqum (Nagy et al Int. J. Cancer (2003) 106 (6) 980-981),

capkoma (Davies (2002) sniwe), n | o _

pakoBble 3aboneBaHnsi KOXW (Rodriguez-Viciaha et al Science (2006) 311
(5765) 1287-1290 n Davies (2002) sbiwe). _

Ceepxakcnpeccuio c-Raf cesizanu ¢ AML (Zebisch et al., Cancer Res. (2006)
- 66 (7) 3401-3408, n Zebisch (Cell. Mol. Life Sci. (2006)) spMTponeVlKosoM (Zebisch
et la., Cell. Mol. Life Sci. (2006). |

Brarogaps ponu, KoTopyto MrparoT KuHasbl cemencrea Raf B aTux péKosblx
3abonesBaHnaX, W MOUCKOBbIM WCCNEAOBaHUAM C - PSAOM  LOKIUHUYECKUX U -
TepaneBTUYECKNX areHTOB, BKIIOYMAsi areHT, CenekTUBHO BbiGpaHHbIN  Ans
MHIMOMPOBaHNA aKTUBHOCTU kuHasbl B-Raf (King A.J., et al., (2006) Cancer Res.
66:11100-11105), 06blMHO cuuTaloT, YTO MHIMBUTOPLI OoaHOW wnu bonee KuHas
cemeiictBa Raf ByayT nonesHbiMu gns NeYeHns Takmx pakoBbix 3aboneBaHui unu
APYFOro COCTOSHUSA, acCOLMMPOBaHHOTO C KnHasol Raf. '

Mytauna B-Raf Tawke BoBnedeHa B Jpyrne  COCTOSIHUS,  BKIoYas
KapanodaumanbHbin KOXHbIR cuHapom (Rodriguez-Viciana et al Science (2006) 311
(5765) 1287-1290) 1 nonuknmcTosHoe 3abonesaHve nouyek (Nagao et al Kidney Int.
(2003) 63 (2) 427-437).
KPATKOE U3NOXEHUE CYLWWHOCTU N3OBPETEHUA

B nepBOoM. aCneKkTe HacToALllero M306peTeHVIFI /ﬂpe,ﬂ,ﬂO)KeHbl coeiMHeHnsA

cpopmysibl (1):

Q:Q' N
QS/ / N}l/ :
Q\/p \ 4 \ w
? a .

w—(A)y"
a ‘ H Z N

roe:
a pasHo 0,1, 2 unn 3;
kaxabil R' ABNSeTCA OAMHAKOBLIM WM Pa3HLIM W HE33aBUCUMO BbIOpPaH U3

ranoreHo, ankuna, ranoreHoankuna, -OR®, -CO,R® -NR®R” u -CN;




konbLOo A BbiBpaHo u3 Csgumknoankuna, peruna, 5-6-4neHHoro feTepouMKna
" 5~6-qneHHdro retepoapuna, rae Kawablil yKasaHHbil reTepouuKn ¥ yKasaHHbIi
reTepoapun nmeet 1 unm 2 reTepoaToma, BbiOpaHHbIX U3 N, O u S;

“kaxgbit 13 Q', Q2% Q° u Q* npeacrasnset cobont CH, C-R? unm N, rae He
Gonee yem oamnt us Q', Q% Q% u Q* npescTasnsieT co6oit N;

kaxabii R? SBNSeTCS OAMHAKOBLIM WNK paSHbIM N He3aBUCUMO BbI6paH n3
ranoreHo, ankuna, ranoreHoankuna u -OR®;

W BbI6paH u3 -O- n -S-;

R® BbiBpaH U3 H, ankuna, rpynn ranoreHoankun-, -ankuned-OH, -NR°R’,
-Ca.sumknoankun, -ankuneH-C(0O)-OH, -ankuner-NHz n Het;

roe ykasaHHbii  Csgliyknoankun B R®> BO3MOXHO 3amelyeH 1 unu 2

3amecTuUTensMu, K‘OTOpre SABMAIOTCA OAMHAKOBBLIMW  UNW  PasHbIMy 1

He3aBMCUMO BbiOpaHbl K3 ranoreHo, Cqsankuna, ranoreHoC.sankuna, OH,

rpynn - O-Cqsankun, okco, S(Ciazankun), SOz, NHz, N(H)Cisankun u

N(C1.zankun)y;

 Het npeacraenseT coboit 5-6-4neHHbIA reTepoLmkn, umeowmnia 1 nnu 2

reTepoaTomMa, BuiGpaHHbix U3 N, O 1 S, W BO3MOXHO 3amMeLleHHbId 1 unn 2

| 3aMeCTUTENSIMMN, KOTOpble SBNSIOTCA OOVHAKOBLIMU UMW Pa3HbIMU, 1N KaXKAbII

W3  KOTOpbIX  HesaBucuMO  BbibpaH U3 ranorexo, C1.3énkmna,

ranoréHoC1_3aan_na, rpynn O-Cqzankun, C1-3aﬂKMHeH-O-C1-3aﬂKMﬂ, OH,

C1-3an‘|<vmeH-OH‘, okco, SOy(Cizankun), CizankmneH-SO,(Cq.zankun), NHa,

N(H)C1.sankun, N(C.sankun)z, CN 1 -CH,CN;

R* Bbi6pan u3 H, arkuna, ramoreHoankuna, ankenuna, -OR®, -R%-OR®, -R°>-
CO,R®, -R%-SO,R®, -R5-Het, -R°-C(0)-Het, -N(H)R®, -N(CH3)R® n -R°-NR°R’; kaxabiit
R® aBnseTCS OAMHAKOBLIM UMM pasHbiM 1 MpeAcTasnseT coboil He3aBUCUMO
CqqanxuneH;

kaxabiid R® v kaxgbii R7 SBNSeTCS 0AWHAKOBBLIM UMW PasHbiM 1 HE3aBUCUMO
BbiOpaH U3 H, ankuna, ranoreHoanKMha, -C(O)-ankuna v -C(O)-umknoankuna,;

R® BbiGpaH w3 H, ankuna (BO3MOXHO 3ameu4eHHord rpynnoin  -OH),
ranoreHoankuna, Casuuknoankuna, rpynn -R%-Cseumknoankun, Het?, -R%-Het?, -R>-
OR®, -R%-:0-R%-0OR® -R®-C(0);R®, -R°-C(O)NR®R’, -R*-N(H)C(0)-R® -R°-N(H)C(O)-
R5-OR®, -R%-N(H)C(0),-R®, -R®*-NR°®R’, -R5-S(0),R®, -R®-CN u -R*-N(H)S(O).R®;

roe ykasaHHbll Cigluknoankun B R® BoamoxxHO 3amelyeH 1 unm 2

3amecTuTendmMu, KoTopble  gBndaTCs. OAUHaKoBbIMU - UK p33HbIMVI n



HEe3aBNCUMO Bbl6paHbl n3 ranoreHo, Ciaankuna, ranoreHoC1;3anKMna, OH,
rpynn O-Cq.sankun, OKCO, S(C1-3am<i/m), 802(01_3anknn), NH,, N(H)C1-3ankhn
u N(Cq.3ankun); u N(H)SOzC1-3anKMn; “

Het? npepncrasnsieT coboi 4-6-LmeH.HbH7I reTepoLMKn, nmvewowmnn 1 unn
2 retepoaTtoma, BbiOpaHHbiX U3 N, O 1 S, U BO3MOXHO 3amelleHHbIn 1, 2, 3, 4
i 5 Cizankunamun unu 1 unm 2 3amecTutensiMu, “KoTopble sBRATCA
OAMHAKOBBLIMU WITN - Pa3HbIMU, N KaXKabI N3 KOTOPbLIX HE3aBUCUMO BbIBpaH 13
ranoreHo, Cq.zankuna, ranoreHoCyzankuna, rpynn O-Cqsankun, Cq.sanknneH-
O-Cizankun, OH, CisankuneH-OH, okco, SO2(C.zankun), CyzankuneH-
SO2(Cqzankun), NHé, N(H)C1sankun, N(C1,3ankwn)z,‘ N(H)SO,C1.zankun,
C(O)(Cy.3ankun), CO2(C1.4ankus), CN 1 -CH,CN;
n R® n R'® HesaBrcumo BbIGpaHbl 3 H v ankuna,
n nx CbapMaLl,e’BTVI‘-IeCKVI npuemnemMbie conu.

Bo BTOpoM acnexte HacToALLero M3obpeTeHVs NpennoXeHbl COeaNHEHNS

cpopmynei (I-i)

roe Q* npenctasnsieT co6oit CH. unu C-R? u Bce Apyrve nepeMeHHbie
ABMAIOTCA TaKUMY, Kak onpefeneHo Bbille, N ux hapmaueBTUYECKN NPUEeMNeEMble
conn.’

B TPEeTbEeM acnekTe HacTOosLEro VI306peTeHI/I$| npegnoXeHbl coefuHeHus

copmynei (I-i-b)

®) pYe NW

@/S\N 2 li-b
H s

roe BCe MNEpPeMeHHble SABMSAITCA TakUMU, Kak ornpefeneHo BbiLe, U uX
dhapmaveBTUYECKU NpUEeMNemMble conu. '

B HYETBEPTOM acCnekTe HacToAwero |/|306peTeva npennoXxeHbt coegnHeHus

opmynbl (I-ii-a)




l-iii-a

roe Q* npegcTasnset coboit CH unu C-R? u Bce Apyrve nepemeHHble
SBNATCA TaKUMU, KaK ONpederneHo Bbile, U uX hapMaLeBTUHYECKU npuemrembie
conm.

B natom acnekte HacTodALlero I/I306peTeHVI$I npeanoXxXexbl CcoefnHeHuns

chbopmynet (I-iii-b)

I-iii-b

rae Q* npeactaenset coboit CH urm C-R% u Bce Apyrue nepemeHHbie
SIBNSIOTCS TAKUMM, KaK ONPEAENeHo Bbilue, U 1x hapMaueBTUYEcKV npuemnemMble
con. o

B wectom acnekrte HacTodALlero M306p€TeHI/IF| npegnoXeHbl coeanHeHwusa

chbopmynet (I-iv):

Qxq'  N—-R
0o Qaj/ /, ‘ #
\\/; \ Q4 \ wW
S\N J-iv

roe Q* npencrasnsaeT coboi CHF unn C-R? u Bce Apyrve nepemMmeHHbie
ABNAKTCH TaKMMW, Kak ornpefeneHo Bbille, U VX apmaueBTU4eCcK npremremMsle
conu.

B cegbmom acnekTevHaCTo;m.;ero N30GpEeTEHNs NMPEASIoXeHbl COeANHEHMUS

dhopmynbl (lév):

3

2. A1 R

0o 03\13" / \NQ’/

\\S//\ >‘Q4 W
r—(A ) N

R); PN

S

N7 alkyl




roe Q4 npeactasnaer coboi CH unu C-R2 u sce ﬂpyrme nepemeHHble
SBNSIOTCS TaKUMK, Kak onpeaeneHo Bbille, U nx apmauesTnyecku npuemnemble
conu.

B BOCbMOM acneKTe HacTosLero M306peT€HVIH ﬂpe,D,J'IO)KGHbI COe,D,VIHeHI/IH

chopmynbi (I-vii):

N alkyl
.y

I-vii

@
Sy

roe Q* npeactasnser cobon CH unu C-R%, n Bce nepeMeHHble SBNSTCH
Tame, Kak onpeaeneHo BhiLLE, U UX hapmMaLeBTUYECKN NPUEMIIEMbIE COMU.

- B peBsiTom acnekre HacToALlero |/|306peTeva npennoXXeHo . coeanHeHne,

Bbl6paHHOE 13:

N-{3-[5-(2-amuHO-4-nnpumMnanHnn)-2- - F
(1,1-gumeTnnatun)-1 ,S-Tmason-4-mn]-2-
dTopdpeH vm}-2,6- F
AndTopbeHsoncynbdoHamua, '

N-{3-[2-(1,1-anmeTunaTnn)-5-(2-meTun-4- QF H,C CH,
0 CH,
nupumnannun)-1,3-tnason-4-unj-2- F §”:O F N:QL

thTopdeHnn}-2,5- HN NP
AndTopbeHsoncynbdoHamug, = |N

SN cH,
N-{3-[5-(2-amuHo-4-nnpuMngunHnm)-2- Q
(TeTparm,qpo-ZH-nmpaH-4-mn)-1 ,3-Tnason- ’ HoF

N=
4-un]-2-propcbeHnn)-2,6-- d o"%O/ N NS
AndropbeHsoncynbdgoHamun,




N-{3-[5-(2-amnHO-4-nupummnauHum)-2-(4-
mopdbonuHun)-1,3-tnason-4-unj-2-
dropdenun}-2,5-
AngTopOeHsoncynsoHamua,

N—{3-[5-(2—:aMMHO—4—FII/IpI/IMI/Ip,I/IHVIﬂ)-2-(4— )

mopdonuHun)-1,3-tnason-4-unj-2-

xnopcbeHun}-2-cbypchynbcb0HaMM,q, O,§(\) NS
SN
| —
_ N~ “NH,
N-{3-[5-(2-amunHo-4-nupumnanHmun)-2-(4- : 0
! ()
mopdonuHun)-1,3-tnason-4-unl-2- s N_(N
¥ =
xnopgenun}-2,5- s-N xS
1\ )
AndTopbeHsoncynbhoHamna, n F OO NN
‘ o
N” “NH

N-{3-[2-(1,1-gumeTunatun)-5-(4-
npuMuanHAN)-1,3-Tason-4-unj-2-
dropdheHnn}-2,5-
AndTopbeHsoncynboHamug

N-{3-[5-(2-amnHO-4-nnpuMnaNHnN)-2-

(teTparnapo-2H-nupan-4-un)-1,3-tnasosn-

4-unl-2-xnopdenunni-3-

chypaHcynsbhoHam (173
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N-{3-[5-(2-amnHO-4-NupUMUANHUN)-2-

(TeTparmupo~2H-nm paH-4-nn)-1,3-tnason-
4-un}-2-bTopdeHnn}-3-
dypaHcynsdoHamMua

N ux chapmaleBTUYECKU NpUeMnemMbix coneil.

W Gonee KOHKPETHO, NPeAnoXeHO CoeauHeHre, BbIbpaHHoe Us:

N-{3-[5-(2-aMmuHO-4-nupumnauHun)-2-
(1,1-pumeTunatun)-1,3-tnason-4-unj-2-
dropheHnn}-2,6- |
aundTopGeHsoncynbhoHammna,

N\

Q‘? 0

N-{3-[2-(1,1-anmeTunatun)-5-(2-metun-4-

nupumMuanHun)-1,3-tnason-4-unj-2- $ ;
dpropeHunn}-2,5- HvN ~°
AndTopbeHsoncynbgoHamua, \/ lN
| N7 CH,

N-{3-[5-(2-amunHo-4-nupnmngnHnn)-2- ‘ Q
(teTparnapo-2H-nupax-4-un)-1,3-Tnason- FH . N‘p
4-nn]-2-pTopceHunn}-2,6- d O»S\(\; N LS
AndropbeHsoncynboHamug, Sy

, | N/)\NHZ
N-{3-[5-(2-amuHo-4-nupumngnHun)-2-(4- F

mopdonuHun)-1,3-tnason-4-unj-2-
hropheHnn}-2,5-
AvdpTopbeHsoncynbhoHamua,
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N—{3—[5—(2-aMMHO-4fHMp'V|MVI,D,IAHMH);2~(4- s (\o '
mopconuHun)-1,3-Tnason-4-unj-2- «)

xnopdeHun}-2-dypaHcynshoHamug,

N-{3-[5-(2-aMMHO-4—HMpMMI4p,MHMﬂ)-2—(4- e s (\o
MOpCbOﬂMHI/IJ’I)-'],3~TVIaSOJ'I—4—I/1n]—2- _ o N »:(N
xnopdgennn}-2,5- -
ancdTopbeHsoncynbhoHamna, 1 F

N-{3-[2-(1,1-pnmeTnnatun)-5-(4- :
nupuMmungmnHun)-1,3-tnason-4-nnj-2- F/@ a
dhTopcpeHnn}-2,5-
AndtopbeHsoncynboHamug

1 nx hapmMaueBTUYECKN NpUeEMnemMbiX Conen. ‘
B pecaTtom acnekte HacToswero u3obpeTeHus NpenrioxeHo coenuHeHune,
BbibpaHHoe n3: ' '
N-{3-[5-(2-amnHo-4-nupnmugmHunn)-2-(1 1 -AmmeTmnaTmn)-1 ,3-Tmason-4-mn]~2-
dropdeHun}-2,6-gudpTopbeHsoncynshoHammaa;
N-{3-[2-(1,1-AumeTnnaTtun)-5-(2-metun-4-n I/I‘pI/IMl/IﬂVIHVIJ‘I)-'I ,3-Tnason-4-unnl-2-
dTopchenun}-2,5-audpTopbeHsoncynboHamuaa; | '
N-{3-[5-(2-amunHo-4-nupumuanHun)-2-(tetparngpo-2H-nupan-4-un)-1,3-
Tma3on—4—mn]-2-chopq3eva}-2,6-Amcbrop6eH36ncynbcbOHaMM,qa;
N-{3-[5-(2-amuHo-4-nnpumnanHun)-2-(4-mopdonunnn)-1,3-tnason-4-un}-2-
dTopdheHun}-2,5-gudpTopbeHsoncynbhoHamuaa;
; | N-{3-[5-(2-amuHoO-4-nnpumnanHnn)-2-(4-mopdonmnHun)-1,3-tnason-4-unj-2-
xnopdgeHun}-2-pypaHcynsdoHamnaa;
N-{S-[5-(2—aMVlHO-4-FIV|pIAMI/l‘L!,I/IHMn)-Z—(4-MOpdenVIHMﬂ)—1 ,3-Tnason-4-unj-2-
“xnopdenun}-2,5-gudTopbensoncynsoHammaa;
N-{3-[2-(1,1-aumeTnnaTun)-5-(4-nupumngnHun)-1,3-tnason-4-unj-2-
dhTopdhenun}-2,5-gudropbeHsoncynbgoramuia. ‘
B gpyrom acnekrte HacTtoswero usobpeteHusa npegnoxex N-{3-[5-(2-amnHo-4-
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nnpum manmn)-Z-(1 1-pumeTunatun)-1 ,3—TVla30n-4—VMﬂ]—2-d)T0pCbeHVIJ'I}-2,6-
AndTopbeHsoncynbdoHamng | ‘

F
o)
.0
.'S\

n ero cpapmaués'rmqecxm npuemnembie  conu. B
YacTHOCTW, CBOOOAHOE OCHOBaHWE COeANHEHMS. R |

B Apyrom acnekte HacTosiLiero nsobpetenna npegnoxeH N-{3-[2-(1,1-
AnmMeTunaTun)-5-(2-metun-4-nupummnannun)-1,3-tnason-4-unj-2-cpropdeHnn}-2,5-

andropbeHsoncynbhoHamug

F H,C CH,
o CH,
F $=0 F N=

NTOCH oy ero dapmayesTudeckn npuemnemole  conu. B

YacTHOCTU, cBOBOAHOE OCHOBAHMNE COeMHEHMS,
B APYrom acnekte HacTosiLero n3oopeTeHus npeanoxeH N-{3-[5-(2-amMmuHO-4-
nupuMnanHuN)-2-(TteTparnapo- 2H- -nnpaH-4- vm) 1 3—Tv|a30n 4-un)-2-¢propcherunn}-2,6-

andtopbeHaoncynboHamug,

0

W ero dapmaueBTUdeCKM rpuemnemsie conu. B
4acTHOCTW, CBOBOAHOE OCHOBAHUE COEANHEHNS.

B apyrom acnekTe HacTtoswero nsobpeteHus npegnoxeH N-{3-[5-(2-amnHo-4-

hmpmmwum Hun)-2-(teTparmapo-2H-nupan-4-un)-1,3-tnason-4-unl-2-xnopgeHun}-3-

dypaHcynbdoHamva
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- v
' »",’ NM: 1 ero chapmavesTuuecku npuemnembie conu. B wactHoCTH,

CBO60/.'1HO€ OCHOBaHWe CoeaVHEHNS.
B gpyrom acnekte HacTosiwero usobpeteHus npegnoxeH N-{3-[5- (2 -aMU1HO- 4-
nupuMmugnHnn)-2-(tetparngpo-2H-nupax-4-un)-1,3-tuason-4-unj-2-cpropdpeHnn}-3-

dypaHcynsdoHamug

N": 1 ero chapmaLieBTUYECKM MpUeMNieMble conu. B YacTHocTy,
cBobogHoe OCHOBaHMe CoeaANHEeHUs.

B apyrom acnekre HacToswero  mnsobpereHuns npegnoxeHa
hapmaueBTUHECKASs KOMMO3ULUS, cogepxallas coeauHenne copmynbl (1) (Bkrovas
nobyo KOHerTHyro nogobuyo dopmyny, bnmcaHHyio B [AHHOW 3asaBKe) wnu ero
(papmaueBTU4ECKN  MpUEeMIieMylo  COfb. B  ogHom  wu3  BonnowleHwn
thapMaLeBTMHECKast KOMMO3ULMA [OMNOMHUTENbHO COAEPXUT OAWH  UnU Gonee
dhapmauesTMHECKN NpMeMnNeMbiX HocuTenen, pasbasutenen unu akcuunueHtos. B
OQHOM M3 acCMeKTOB B HacTosiLleM m3obpeTeHuun npenroxeHa capmaueBTuyeckas
KoMno3uums, cogepxatlas nobon us:

N-{3-[5-(2-amunHo-4-nupmnmuannHnn)-2-(1,1 {qmmemnamn)J ,3-Tnason-4-unj-2-

- brophennn}-2,6-guchTopbeHsoncynboHamnia; |

N-{3-[2- (1 1-gumeTnnatun)-5-(2-metnn-4- HMpMMMAMHMJ’I) 1,3-Tnason-4- vm] 2-
CbTOpCbeHMﬂ}-Z,5-,L1VICbTOp6eHSOﬂcyanbOHaMM,qa, nnu

N-{3-[5-(2-amuHo-4-nnpumuannun)-2-(tetparnapo-2H-nnpan-4-un)-1,3-
Tnason-4-unj-2-propcdenun}-2,6-gupropbeHsoncynspoHammaa :

nnn ero dapmauesTuyeckn npuemnemon conu. B yactHocTh, csobogHoro
OCHOBaHust NMOOOro n3 NepeYnCreHHbIX BbILLE coefvHeHun.

B apyrom acnekte HacToswero usobpeTreHus npepnoxeH cnocob nedvyeHus

YyBCTBUTESTBHOIO HOBOOﬁpa3OBaHVIFI Yy MIeKonutTawLuiero, Hyxaakwuierocs B 3TOM,
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BKMIOYAIOWNA  BBEAEHME  yKa3aHHOMY  MIEKOMUTAloLeMy  TepaneBTUYecKM
3 hEKTMBHOrO KOSMYeCTBa coeauHenus hopmynei (1) (BKYJ'HO\-Ia‘H nobyto KOHerTHyro
- noaobLLylo POPMyny, ONUCAHHYK B AAHHOM 3asiBKE) WUNu ero chapmavesTnyecky
npuemnemon conn.  YysBcTBUTENLHbIE  HOBOOBPA30BaHUA  BKNIOYAOT B cebs,
Hanpuvep, = aaeHokapuuHomy bappeTa; KapuMHOMbBI >KESYHbIX  MPOTOKOB;  pak
~ MOMNOYHOW Xemnesbl; paK LUK MaTKU; XONaHMMOKAPLIMHOMY: onyxohm LeHTpanbHon
HEPBHON = CUCTEMBI, BKﬂ}OHa%OLLWIe:' nepsuyHeie onyxonu LIHC, Takme kak
rnmobnacTombl, acTpoUUTOMbl (Hanpumep MynbTUCOPMHYIO FRnoBnacTomy) u
aneHauMoMbl, W BTopu4Hble onyxonu LHC (T.‘e. MeTacTasbl B LEHTparnbHyto
HEPBHYIO CUCTEMY OMyXONen, BO3HVKAIOLWNX HE B LEHTPanbHOW HEPBHOW cucCTeMeE);
KOMopeKTanbHbIN pak, BKMOYAIOWNA KapLUWHOMY TONCTOW KULLKW; pak >Kenyaka:
/ KapuvHOMY FOfoBbl U LWEW, BKAOYAKLLYIO MIOCKOKIIETOYHYIO KapuWHOMY ronoBsbl U
Wwew; pakoBble 3aboneBaHus KpO\BeTBOpHO!‘/'I‘ CUCTEMbI, BKIHOYaloWMe nenkossl 1
NUMOMbI, Takue Kak OcTpbil NUMEOBNacTHLIN Nenkos, OCTPbIi MVIeJ'IOI'YeHHbIVIH
nenkos (AML), mwuenoaucnnacTuyeckne CUHAPOMbI, XPOHUYECKWIA Mmeno‘reHHbm
nenkos, nUMomMy XOMKKNHA, HEXOMKKMHCKYIO NuMdomy, MerakapuobnacTuieckuit
Nenko3, MHOXECTBEHHYI0 ~ MUENoMy U SPUTPOMENKOS; renaTouenmonﬂpHyb
KapUWMHOMY; paK [fIerkoro, BKMIOYAOLMA MENKOKNETOUHbIN paK Merkoro u
HEMENKOKNETOYHbIN paK ferkoro; pak suYHWKa; SHOOMEeTpuanbHbil pak, pak
nop,menyaqudﬂ Kenesbl; afeHoMy runodgusa; pak npeacTaTenbHON Kenesbl; pak
MOYKN; capKoMy; pakosble 3ab0neBaHma KOXK, Bknmalomme MefaHOMbI, U pakoBble
3aboneBaHusi LUMTOBUAHON Xenesbi. ' :

B npyrom acnekte Hactoswero n3oGpeTeHns NpeasioxeH cnocob redeHus
paka MONOYHOW Xefesbl, XONaHrMOKapLMHOMBI, KOSIOPEKTansHOro paka, MenaHoMsl,
HEeMEernKOKIETOYHOrO paKka Nerkoro, paka SiNYHUKa UMK paka LWTOBUAHOI Xenesbl, y
MNeKonuTaloLero, B 4aCTHOCTU YerioBeKa, HyXAaloLerocss B 3TOM, BKMHOYAOLWUNA
BBEAEHUE YyKasaHHOMY MrekonuTalowemMy (Hanpumep 4YeroBeKy) TepanesBTuHecKu
9hHEKTUBHOTO KonuyecTsa coednHeHuns dopmynsl (1) unu ero dapmauesTuyeckn
npuemnemon conu.

B npyrom acnekre HacTosero nsobpeteHns rnpeanoxeH cnocob feveHus
YYBCTBMTESTLHOTO HOBOOBPA30BaHWUS Y MIIEKOMUTAIOLLEr0, B YacTHOCTU 4YenoBeka,
HY>XO2loLWerocss B 3TOM, BKMOYAKLWWA BBEAEHNE yKa3aHHOMY MIeKonuTaloLemy
(HanpuMep YenoBeky) TepaneBTUYECKU 3DEKTUBHOrO KOMWUYECTBA COEAMNHEHWS,

BbIOpaHHOro u3:
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N-{3-[5-(2-amuHo-4-nupumugunun)-2-(1,1-gumeTnnstin)-1 ,3-Tnason-4-unj-2-
qJTopd)eHmn}-Z,6~,qmchop6eH30ncyanJOHaMm,qa;

N-{3-[2-(1, 1—p,vlMeTmhaTmn)-5-(2-MeTmn-4-nmpmMM,QMHmn)-1 ,3-Tviazon-4-unj-2-
dpropcheHnn}-2 5-,qm¢)Top6eH30ncynbchHaMM,qa '

N-{3-[5-(2-amuHo-4-nupumunanHun)-2-(tetparuapo- 2H -nupaH-4-un)-1,3-
Trnason-4-unj-2-gproppennn}-2,6-gudTopbeHsoncynsdpoHammuaa;

N-{v3-[5—(2-avMl/lH0-4-r|MpI/IMVILU/iHMH)-Z-(4-MOP¢OHMHMH);1 ,3-Tnason-4-unj-2-
dropdennn}-2,5-gudTopbeHsoncynbhoHaMmaa;

‘ N-{3—[5-(2—aMv:Ho-4—nmpvuvlmp,mHmn)-2—(4-MopdaonMHmn)—1,3—Tma30n-4—mn]-2-

: xnopqaeHmn}-Z-cbypchynbcpraMM,qa; v )

N—{3-[5—(2-aMM‘Ho-4-nmpvnMM,n,mHmn)¥2-(4-MopchJ1MHmn)-1',3-Tma3on-4-v|n]-2-
xnopcennn}-2,5-angropbeHsoncynsgoHamuaa; u

N-{3-[2-(1,1-aumeTunnaTun)-5-(4-nnpymmagmHunn)-1 ,3-Tméson-4-mn]-2—
cpropdeHun}-2,5-gucTopbeHsoncynboHamnaa; | '

N—{3-[5—(2-3MMHO-4-I’I I/IpI/IMI/I,EI,I/I‘HMn)-z-(kTeTparl/l,quQH—nI/IpaH-4-VII'I)-1 ,3-
Tnason-4-unj-2-xnopgenunn}-3-cpypaHcynschoHamuaa;

N-{3-[5-(2-amuHo-4-nnpumnanuun)-2-(tetparngpo-2H-nupau-4-un)-1 ,3-‘.
Tmason—4-mn]—2-chopcbeHMn}-3-¢>ypchynbd30Ha'MM,qa M ux - apmaueBTM4ecKn
npuemnemMbiX conen,

| W, B YaCTHOCTU, BbIBpaHHOro n3: ’

N-{3-[5-(2-amuHo-4-nupumuanxun)-2-(1,1-aumetTunatun)-1,3-Tnason-4-unl-2-
dTopchennn}-2,6-gudTopbeHsoncynsoHamnaa;

N-{3-[2-(1,1-an MeTI/Ih3TV|ﬂ)-5-(2-MeTVIn-4-nMpMMVI,QMHI/IJ‘I)-1 ,3-Tnason-4-unj-2-
q)Topcbeva}-Z,5-,£J,V|chop6eH30ncynb¢oHaMMa;

N-{3-[5-(2-aMMHO-4-nMpMMMp,MHwn)-Z—(TeTparm,qpo-ZH-nmpaH-4—mn)—1 ,3-
Tuason-4-unj-2-cproppeHnn}-2,6-gndTopbeHsoncynbhoHamuaa;

‘N-{3-[5—(2—aMVIHO—4-I’IMpI/IMI/I/],MHI/IJ'I)—2-(4-MOdeOJ‘IVIHMﬂ)-1 ,3-Tnason-4-unj-2-
dropdhennn}-2,5-gudpTopbeHsoncynshoHamuaa; | _

N-{3-[5-(2-amnHO-4- I'WIpVIMVIﬂ,MHVln) 2-(4- Mopcboanwn) -1,3-Tnason- 4 un]-2-
xnopdenun}-2-dpypaHcynsoHammaa;

N-{3-[5 -(2-aM|4Ho-4-nmpmMM,D,MHMH)-Z-(4-Mopq)onMHMn)-1,3-Tma3on-4-wn]-2~
xnopderunn}-2,5-guctopbeHsoncynsdhoHamuaa; n | _ |

N-{3-[2-(1,1-anmeTnnaTun)-5-(4-nupnmmugnHnn)-1,3-tnason-4-nnj-2-

dropdeHnn}-2,5-gudptTopbeHsoncynsoHammnaa; u
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MX hapMaLeBTUYECKU MpUeMneMbiX Cconell. B  4yacTHoCTH, | csobogHoro
OcHoBaHus roboro N3 coeanHeHui. ‘ |

B Apyrom acnekte HacTosILEro M300peTeHnss npeanoXeH cnocob nevyeHus
paka MOMIOYHOW Xenesbl, XOMnaHrMoKapLUHOMbI, KonyopeKTaanoro paka, MenaHomsbl,
HEMESIKOKNeTOYHOro paka N1erkoro, paka sivyHuKa unu paka LMTOBULOHON Xenesbl, y
MNEKOMUTaKLWEro, B 4YaCTHOCTH qenOBeKa,_Hymalomeroc;{ B 9TOM, BKITIOYAKOLLNA
BBEAEHUE YyKasaHHOMY MnéKOl‘IVITaiOLLleMy (Hanpumep 4YernoBeky) TepaneBTUYECKM
Sd)CbeKTI/IBHOI'O Konuyecrea

N-{3-[5-(2-amuHo-4-nupumnanunn)-2-(1, 1-,qmmemnamn) 1,3-Tnason-4-nnj-2-
dhTopcheHun}-2,6- nmquopGeHsoncyanmHaMM,qa

N-{3-[2-(1,1-gn MGTMJ‘ISTI/II‘I)—5-(2-MeTl/l.l'l-4-l'lI/Ipl/lMI‘/I,D,VIHVIJ'I)Y-'] ,3-Tnason-4-unj-2-
pTOopheHunn}-2, 5-p,Mq)Top6eHaoncynbchHaMM,qa' nn '

N-{3-[5-(2-aMWHO-4-MMpUMUAMHAN)-2- -(TeTparngpo-2H- nmpaH -4-un)-1,3-
Tnason-4-mnl-2- d)Todeeva} 2,6-gudtopbeHsoncynsoHamunaa; '

- unn ero dhapmaleBTU4ECKM NpUEMNEMOVi conu. B yactHocTy, cBoBogHOro
OCHOBaHWsA Noboro N3 CoeanHeHUN.

B Apyrom acnekte npepnoxeH cnocob neveHus XOJ’IaHI'VIOKapLU/IHOMbI
KonopeKTaanoro paka, MenaHoMbl WUnn paka mmosm,qum Xenesbl y Yenoseka,
Hy>KgaLLerocs B 3TOM, BKMiOYalOWMUA BBEAEHWE 4YerloBeKy TeparneBTUYECKH
3 heKTUBHOro KONUYecTsa: |

N-{3-[5-(2-amuHO-4-nnpuMuanHmun)-2-(1,1-aume TunaTtimn)-1 ,3-Tnason-4-unj-2-
chopcbeHmn}-Z,6—,qmchop6eH30ncynb_d)OHamm,qa;

N-{3-[2-(1,1-aumeTnunatin)-5-(2-MeTnn-4-nupuMnanHuI)-1 ,3-Tnason-4-nnj-2-
Topcennn}-2,5-audpropbeHsoncynshoramuaa; nnu

N-{3—[5—(2-aMMHo-4-nmpMMmp,wH|4ﬂ)-2-(_TeTparM,qpo¥2H—n|/| paH-4-vm)-1 ,3-

‘Tuason-4-unj-2-pTopdeHnn}-2,6-gudtopdeHsoncynbhoHamuga;

nnu ero. chapmauesTuyecku npuemnemon conu. B qaCTHbch, cBoboaHoro
OCHOBaHUSA Noboro n3 coeMHEHUA.

B gpyrom acnekte HacTosiero I/|306peTeHMﬂ ﬂpG,El,J'IO)i(EH;CHOCO6 nonyyveHus
coeanHenus copmynsl (1) unu ero cdapmauesTudeckn npuemnemon conu. Cnocob

BKNloYaeT B3aumogencrane coegunenus copmynsl (VIIH):




17

_ Vil
roe R npeacraensiet coboii ranoreHo unm TUOMETWIT;
C O4HVM M3 CeayoLNX COeaUHEHNIA:
) MOJIEKYNAPHbIA BOZOPOA, UMK ,
2) MeTannankuibHbIA peareHT unm MeTannanKeHmanbM peareHT nnu
3) cnnpT, unu _
~ 4) coeguHeHne cbopnnynbl (I1X): N(R)-R®, rpe R? ﬂpe,ﬂCTaBﬂﬂeT cobont H nnu
CHs, n R® sBnsieTcs Takum, kak onpe,qeneHo BbIlLE;
¢ nony4veHuem coeguHeHusa cdopmynsi ().
B apyrom acnekte HacTosLero nsobpeteHus npeanoxeH cnocodb nonyyeHus
coepuHenus coopmynsl (1) unu ero capmaueBTUYECKN Npuemnemoii conu. Crnocod
BKMOYaET B3anMOAeNCTBME COEANHEHUSA cbopmynu (XVIHI): : ‘ |

2-~1 N

q& <
Q3>\_Qq \\v‘v/

H,N

c coeauHeHuem copmynel (VII):

o)
1 N /O
R )S( vl
5 CI .

B Appyrom acnekte HacTosLiero usobpeTeHus MpeanoxeHo coefiMHeHne
dopmynsl (1) (Bkniouyas NoByl0 KOHKPETHYIO Nomobiuylo OpMyny, OMUCaHHYIO B
AaHHON 3asiBKe) unn ero cbapmauesmqecxm npuemnemas conb ANs NPUMEHEHUs B
Tepanuu. |

B ,npyrom acrnekTe npeanoxeHo coefuHeHne popmyrbl ’(‘,) (Bktovasa nodyto
KOHKpeTHYyo nopobiyyto opmyny, OnRUCaHHYI B [OaHHOW 3asiBKe) unu  ero
vcpépmauesmqecxm npuemnemas  Cofb AN MNPUMEHEHUs B Jle4YeHun
4YyBCTBUTESTbHOTO ~ HOBOOOpa3oBaHus . (Hanpumep afeHokapuuHomsl  bapperTa;
KapUUHOM >KEN4YHbIX MPOTOKOB, paka. MOMOYHOW >KENnesbl;, paka LUElku maTku;

XONnaHrmokapLunHOMbl; onyxonen ueHTpanbHOW HepBHOVI. CUCTeMbl, BKNKOYaKWNX
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nepsuyHsle onyxonu LIHC, Takue kak rnuo6nactomsl, acTpoLUTOMBbI (Hanpumep

MynbTUchopMHas rnuobnactoma) 1 aneHAMMOMbI, U BTOpUYHbIe onyxorm LIHC (T.e.
mMeTacTasbl B LEHTPaNnbHYI HEPBHYIO CUCTEMY OnyXonel, BO3HMUKaoLWMX He B
LleHTPanbHON HEPBHOW CUCTEME); KOSTOPEKTANBbHOTO paKa, BKAKYAIOLWEro kapumuHomy
TONCTOM  KWLUKW; paka >erlyaka, KapuuHOMbl TOFoBbl W LIEW, BKIOYAOLWEN
NITOCKOKINETOYHYIO KapLMHOMY FONOBbI 1 Lewn; pakoBbIX 3a6dneBan7| KpOBETBOPHOWN
CUCTEMbI, BKITIOYAKOLMX NEeRnKo3bl 1 nMMd)oMbl, Takue Kak oc:prM numdobnacTHbIN
ne’iKos, OCTpbIi MUEeNoreHHblit neiikos (AML), MuenoaucnnacTuyeckne CUHAPOMBI,
XpOHI/I‘-lGCKVIV_I MWEnOreHHbI  nenkos, numpoma  XOMXKKUHA,  HEXOMXKKMHCKas
nuMdoMa,  MerakapuoBnacTUieckuii  Nerko3, MHOXECTBEHHas Mueroma  w
3PUTPONENKOS; renaTouenntonapHON = KapLUHOMbI; paKa NIErKoro, BKIIOYAOLLEero
MEIKOKNETOYHbIN paK Nnerkoro u HemenKoméTqubm péK NEerkoro; paka AWYHUKa;
3HOOMETPUASbHOro paka; paka noamenyp,quoﬁmeneabl; afeHombl runocusa; paka
npeacrartesibHoW Kenesbi, péKa MOYKW; CapKOMbl, pakbsblx 3a6oneBaHunil  Koxu,
BKMIOYaOWMX MENaHoMbl; U  pakoBblX 3abonesBaHWi LUMTOBUAHOW Xenesbl) Yy
MMNEKONUTAKLLEro (Hanpumep YenoBeka), HyXX4awLLerocsi B 3TOM, ’

B npyrom acnekte npeanoxeHo coeguHeHve copmynbi (1) (Bkiouas nobyo
KOHKPETHYO no,u,o6u_1yro dopmyny, onmcaHHyfo, B [aHHOW 3asiBKe) unm ero
thapmaLieBTM4ECKN Npremnemas conb AN NPYMEHEeHNs B neveHum paka MOSIOYHOW
xenesbl, XOSTaHrMoKapLMHOMBI, KONMOPEKTansHoro paka, ‘MenaHoMbl,
HEMENKOKINETOYHOro paka fierkoro, paka siMyHuka wunm paka WMTOBWUAHONR Xenesbl y
MnekonuTatoLlero (Hanpumep Yenoseka), Hy»JatoLerocs B 3TOM. |

B npyrom acnekTte npeAnoxeHo coefuHeHue, BbiGpaHHoe s

N¥{3-[5-(2-aMMH0-4-nmpMMV|,u,MHwn)-2-( 1,1-gumeTnnaTtun)-1,3-tnason-4-unj-2-
daTopcbeHmn}-Z,6—nmq5Top6eH30ncyndeOHaMM,u,a;

N-{3-[2-(1,1-aumeTnnaTun)-5-(2-metun-4-nupnmugnHun)-1,3-tnason-4-nnj-2-
dbTopeHun}-2,5-audpTopbeHsoncynsdoHamnaa;

N-{3-[5-(2-aMmuHO-4-nnpum mp,mHMﬂ)-Z—(TeTparmpo-ZH-nMpaH-4-|/|n)-1 \3-
Tmason-4~mn]-2-chopcbeva}—2,6-p,mcbfop6e1430ncynbdaOHaMMp,a; ‘

N-{3-[5-(2-amuHo-4-nupumnanHun)-2-(4-mopdonuxun)-1,3-rnason-4-nnj-2-
dbTophennn}-2,5-gudTopbeHsoncynshoHammaa;

N-{3-[5-(2-amuHo-4-nnpumugunun)-2-(4-mopcponunun)-1,3-tnason-4-unj-2-
xnopgeHun}-2-gpypaHcynsgoHammaa;

N-{3-[5-(2-amuHo-4-nupumuanHnn)-2-(4-mopconuHunn)-1 ,3-Tnazon-4-unj-2-
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xnopcbeHMn}-Z,5-,qmchopGeH30ncynbq)OHéMM,qa; n ‘
N-{3-[2-(1,1-aumeTnnatnn)-5-(4-nupumnanHmn)-1 ,S-Tma3on-4-mn]-2-

chopcbeHmn}—Z,5-,qwchop6eHsoncynquOHaMMp.a;
N—{3-[5-(2-.aM|/|Ho—4-n|/|pMMwJ.MHwn)-2—(TeTparm,apo-ZH-nmpaH-4-mn)-1 3=

Tvason-4-unl-2-xnopdenun}-3-dbypaHcynbdoHamuaa:

N-{3-[5-(2-amuHo-4-nupumuanHun)-2-(terparngpo-2H-nupan-4-nn)-1,3-

Tuason-4-unl-2-dbropdenHunt-3-dbypaHcynsdoHamuaa: u

nx hapmaueBTUYECKN NPUeMNemMbIX conei (B YacTHOCTU, hopm csoGop,Horo
OCHOBaHus)

ANA NPUMEHEHNA B NEYEHUN YYBCTBUTENLHOIO HOBOOﬁpa3OBaHMH (Hanpumep
afeHoKkapLUuHOMbl BappeTa; KapLuMHOM XenyHbIX NPOTOKOB; paKa MONOYHO Xeneabi;
paka LWeAKW MaTKu; XOMaHrMoKapuMHOMbI; OMNyxXoneln - LieHTpanbHON HEepBHOWN
CMCTeMbl, BKIIOYaloLLMX nepsuyHble onyxonu LIHC, Takue kak rnnobnactomsi,
acTPOUMTOMBI (Harpumep MynbTUOPMHAs FMMOBIacToMa) u 3neHaUMOMbI, W
BTOpnyHble ornyxonn LHC (T.e. meTactasbl B LEHTpanbHYl0 HEpBHY CcuUcTemy
onyxonew, BO3HUKAIOLWMUX HE B LIEHTPanbHON HEPBHOW CUCTEME); KONOPEKTANbHOIO
| paka, BKNoYatoLLero KapLmMHoOMy TOJICTON KULLIKW; paka XXenyaka; KapuMHOMbI rofoBb!
M LIeWn, BKMIOYAIOLEN MAOCKOKINETOYHYO  KapuMHOMY TrOSioBbl 1 LUeW; PakoBbIX
3abonesaHNit KPOBETBOPHOW CUCTEMbI, BKTOHYAIOWMX NENKO3bl M NMUMGOMBI, Takune
KaK OCTpbIA  NUMOBNacTHbIA Neiikos, OCTpbli MUENOreHHbIn neitkosd (AML),
MuenoaucnacTUYeckne CUHAPOMbI, XPOHUYECKUA MUENOreHHbIN neinkos, numdgoma
XOMKKUHA,  HEXOMXKKUHCKas  nuMmdoma,  MerakapuobnacTuyeckuin  nemnkos,
MHOXECTBEHHAsi MUeSioMa 1 3PUTPONENKO3; renaToLennionNspHOi KapLNHOMbI, paka
NErKoro, BKIIOYAKLEro MENKOKIETOUHbIN pak Nerkoro u HeMErKOKAETOuHbI pak
NIErkoro; paka snvHuKa, aHAOMETpUanbHOro paka; paka MoAXKernyOoYHON Xenesbl,
afleHoMb! runodunsa; paka npeacTaTenbHoOW Xenesbl; paka NnoYku; CapkoMbl; PakoBbIX
3aboneBaHnin  KOXW, BKIHOYAIOWMX  MENaHOMbl, ¥ PaKoBbIX 3a60neBaHm7|
LWMTOBMAHOW Kenesbl) y Mrnekonutatowero (HanpuMmep YenoBeka), Hy»XgaroLerocsi B
3TOM. ‘

B apyrom acnekte npeanoxeHb!:

N-{3-[5-(2-amuHo-4-nupumuanaun)-2-(1,1-gumetnatun)-1,3-tnason-4-unj-2-
bropdernn}-2,6-gudpTopbeHsoncynsoHaMng;

N-{3-[2-(1,1-aumeTnnaTnn)-5-(2-metTun-4-nupuMmmnanHun)-1 .,3-Tv,|a30n—4—mn]—2-

dTopdeHun}-2,5-gnudpTopbeHsoncynbdoHamua;
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N-{3-[5-(2-amunHo-4-nnpnmuanHun)-2-(tetparngpo-2H-nupan-4-un)-1,3-
Tma‘son-4-mn]52-q)Topd9eHMn}-2,6-,qmchop6eH30ncyn bhoHamuna; |

N-{3¥[5-(2-aMMH0-4-nMpmanmWn)-Z-@—mopdaonMHvm)—1 ,3-Tnason-4-unl-2-
~ hropdpennn}-2,5-guhTopGeHsoncynbhoHammua; ‘

N-{3-[5-(2—aMwHo-4-nMpmMvl,qmHmn)-2-(4-MopcponMHmn)-1 ,3-Thason-4-unl-2-
xnopd:aeHMn}-2-cbypchyan:0HaMm;

N-{3-[5-(2-éMV|Ho-4-nMpMMM,u,mHwn)-z-(4-MopcbonviHmn)-1 ,3-Tnasgon-4-unj-2-
xnopcbeHVln}-Z,5—uwd3T0p6eH3dncynbcb0HaMvm; unm

N-{3-[2-(1 ,1-,qwmemnsmn)-5—(4—nmpmmv:,qMva)-1 ,3-Thason-4-unj-2-
dbTopdbennn}-2,5-andTopbeHsoncynboHammua; k

N-{3-[5-(2-aMMHo-4-nmpvuvlMp,mHmn)—z-(TeTpam,qp'o-2H-nmpaH—4—mn)-1 ,3-
Tnazon-4-unj-2-xnopgernn}-3-pypaHcynbhoHamma; :

| N-{3-[5-(2-aMMH0-4-nmpMMm,u,mHmn)-2-(TeTparw,upo-2H-nmpaH-4-V|_n)-1 ,3=
" Tuason-4-unj-2-cpropdeHnn}-3-cypaHcynbhoHammna; |
.M nx apmaueBTMYEeCKM npuemMnemas coslb (B' YacTHOCTW, cBoBogHoe
OCHOBaHue ntboro n3 coeauHeHnit) ana NPUMEHEHUS B NEYEeHUN paka MOSIOYHOMN
xenesbl, XOaHrMoKapLUNHOMSI, KonopeKTanbHoro paka, | MeﬂaH‘OMbl,
HEMENKOKITETOYHOro paka nerkoro, paka SUUHMKA MAU paKa LMTOBUAHON Xenesbl y
MIieKonuTatoLero (HanpuMep YesioBeka), HyXX4atLerocs B 3TOM. ‘

B npyrom acnekte HacTosilero nsobpeTeHus NpeanoXeHo MNpuMeHeHue
coeantenna copmynbl (1) (Bkmovas nobyo KOHKpPEeTHy nogobiuyto dopmyny,
ONUCAHHYKD B AaHHOW 3asBKE) UMW €ero hapmaueBTUYeckn NpueMNeEMon conn B
N3rOTOBMNEHWW  JIEKAPCTBEHHOIO  CPEeACcTBa  ANSA  NPUMEHEHWs B fie4eHuu
4YyBCTBMTENLHOrO HOBOOOpa3oBaHuWA  (Hanpumep  adeHokapuuHoMbl  bappeTa;
KapLyHOM )Kéﬂ‘-leIX NMPOTOKOB; paka MOMOYHOW >Kenesbl, paka LWelkn MaTkuy;

XONaHTrnokapLmHOMBbI, onyxoneﬁ u,eHTpaanoﬁ HépBHOVI CUCTEMBDbI, BKAHOYAOWKX

nepBuyHble onyxonu LHC, Takue kak rnnobrnactombi, acTpouvToMbl (Hanpumep

MynbTUcopmMHasa rnnobnactoma) 1 aNeHANMOMbI, U BTOpUYHbIE onyxonu LHC (T.e.
MeTacTasbl B LEHTpanbHY HEPBHYIO CUCTEMY OMyxonewn, BO3HUKaWKWX He B
LIeHTPanbHOW HEPBHOI CUCTEME); KOMOPEKTamNbHOro paka, BKMNHYaoLWEro KapumHomy

TOSICTON ~ KALLIKW; paka Xenyaka; -KapuuHOMbl ~ TONOBbI - 11 LLUew, BKIOYakoLLen

MMNOCKOKMETOYHYIO KapLMHOMY rONoBbl U LUEW; PaKkoBbIX 3a00reBaHunii KPOBETBOPHON

CUCTEMbI, BKITHOHAIOLLMX NEKosbl 1 NMUMEOMbI, Takue Kak oCTpbI NMMMoGnacTHbIN

Neikos, oCTPbI MUENOoreHHbln neikos (AML), mMuenogucnnacTuyeckue CUHAPOMSI,




XPOHUYECKNA ~ MUESOTEHHbIN - nelkos, nuMd)oma ‘XO’LL)KKVIHa; HEeXoKKUHCKas
nMmdomMa,  MerakaprobnacTuyeckuil - Nemnkos, MHOKECTBEHHas MmenoMa- n
3pUTPONENiKo3; renaToLeNMIONAPHON KapLUHOMBI; paka nerkoro, BKMYaOLWEro
MENKOKIIETOYHbIN PaK NEerkoro M HEeMErKOKMEeTOuHbIA pak ferkoro; paka AMYHWKE;
sH,qomeTpmaanoro paka; paka noXenynoyHown xenesbl; ageHoMbl rmnognsa; paka
- NpefcTaTenbHON enesbl; paka - Mouku, CapKoMbl; PaKOBbIX 3aGONIEBAHUA KOXU,
BKITIOYAIOLMX MENaHOMbl; U pakoBbIX 3a60NeBaHWil LWTOBUAHON Keresbl) y
MITeKOnNuUTAaLEro (HanpuMep YenoBeka), HY>KaatoLWerocs B 9TOM.

B ,qpyrbn\n acnekrte HaCTOHméFO n3obpeTeHns npeanoXxeHo anMéHeHMe
CoeJJ,MHéHMFI copmynbl (1) (Bknouas NOBYI0 KOHKPETHYHO nopobuiyo dopmyny,
OMUCaHHYI0 B AaHHOW 3asBKe) unn ero dapmaueBTU4ecku npuemnemMon conu, B
U3roTOBNEHUN NEKapPCTBEHHOIO cpep,c:TBa‘ LN NPUMEHEHUA B NevYeHun paka
MOJIOYHON Kefnesbl, XONaHrMoKapLMHOMbI, KOJTOPEeKTanbHOro paka, 'MenaHOMpn,
HemenKOKneTquoro paka Nerkoro, paka fSNdMHUKa Unn paxka WUTOBWUAHON Xenesbl y
MIlekonuTarowero (Hanpumep Yernoseka), HyXKaatoLLerocs B 3ToM.

B nbyrom acreKkTe HacTosLero u3obpeTeHus NPeasioKeHo npUMEHeHue
coeuHeHus, BbIOPaHHOro U3: | ,

N-{3-[5-(2-amnHo-4-nupumuanHun)-2-(1,1-gumetunatun)-1,3-tnason-4-unj-2-
q)Topcbeva}—Z,6—nmchop6eHaoncynbcbOHaMMp,a; ' |

N-{3-[2-(1,1-anmeTunaTnn)-5-(2-meTnn-4-nupnmnguuun)-1,3-tnason-4-nnl-2-
CbTOpCbeHI/IJ“I}—Z,5-D,VIC*)TOp6€H30nch'Ib(bOHaM’VI,D.a; |

N-{3-[5-(2-aMMHo—4—nvipV|MM,U,MHMH)-Z-(TeTparmnpo—ZH-nmpaH—4-mn)-1 ,3-
Tnason-4-unj-2-propdpenunn}-2,6-auchbtopbeHsoncynboHamuaa;

N-{3-[5-(2-amuHo-4-nupumnavHnn)-2-(4-mopdonuunn)-1,3-tnason-4-unj-2-

- pTophernn}-2,5-andTopbeHsoncynbgoHamuaa; |

N-{3-[5-(2-amuHo-4-nnpnmugnHunn)-2-(4-mopdonuuunn)-1,3-tnason-4-unj-2-
xnopdeHun}-2-pypaHcynsoHamnia;.

N-{3-[5-(2-aMUHO-4-MUPUMNOUHUN)- 2 (4-mopponuuun)-1,3-tnason-4-nnj-2-
xnopdgexun}-2 5-p,mchop6eH30ncynbcb0HaMm,u,a n

N-{3-[2-(1, 1-,qmmeTmnsTmn)-S-(4-nmpmMM,D,MHMH)-1 ,3-Tnason-4-nnl-2-
hTopdernn}-2 5-,qmchop6eH30ncynbcbou-iawwma

- N-{3-[5-(2-amuHO-4-nupumugnuHnn)-2- (TeTparw:Lpo 2H-nupaH-4-un)-1,3-
Tnaszon-4-unl-2-xnopdenun}-3-gpypaHcynsoHammaa;
N-{3-[5-(2-aMuHO-4-NnupuMnanHUN)-2-(TeTparnapo-2H-nupax-4-un)-1,3-
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THason-4-unl-2-cropdeHnn}-3-dypancynbhoHamuaa; u
‘ UX hapmaLeBTUYeCcKn NpuemnemsiX conen (B qaCTHocTM, dopm ceobopHoro
OCHOBaHWsI) "

AN N3roTOBREHUS neKapCTBeHHdro cpeacTsa Ansi NeYeHnst YyBCTBUTENbHOroO
H08006pasoBava (Hanpumep ageHoKapLUMHOMBbI EappeTa;’KapuMHOM KenYHbIX
MPOTOKOB; - paka MOJIOYHON Kenesbl;, paka LLeiiKu MaTKu; XOmNaHrMokapumHOMsI,
onyxorneit LeHTPanbHO! HEPBHON CUCTEMbI, BKITIOUYAIOLLINX nepBMQHble onyxonu LIHC,
TakMe  KakK  rmmobnactombl,  acTpouWTOMbl —  (Hanpumep  MynbTUQOPMHAas
rnvobnacrtoma) U 3NEeHANMOMSbI, U BTOpPWUYHbIe onyxonu LIHC (T.e. metacrasbl B
LieHTparbHyto HepBHyro cucTeMy onyxonemn, BosHMKakJLumx He B LEHTpanbHON’
HEPBHOW CUCTEME), KOMOPEKTanbLHOro paka, BKIOYAIOLWEro KapuWHOMY TOMCTOM
KULLIKK; paKa Xernyaka; KapUWHOMbI ronoBbl U LIew, BKIIOHEIOLLE MMOCKOKNETOUHYI0 ‘
KapLJ,MHomy ronnoBbl 1 Wen; pakoBbix 3abonesaHuii KPOBETBOPHOW CUCTEMBI,
BKTOYAKOWMX NEeNKo3bl N NNMAOMbI, Takne Kak OCTPbIN numcodnacTHbIi NenKos,
OCTpbIA  MUEenoreHHbin  neikos  (AML), mMuenogmucnnactuyeckme CUHAPOMBI,
XPOHUYECKUA  MUENOreHHbIA  Nenkos, hvlmcboma XOPKKMHA,  HEXOOKKMHCKASA
numdooma, MeraKapmoﬁnaCTMQeCKmVl neiiko3, MHOXECTBEHHasi Muernoma u
SPUTPOINENKO3; renaTouennionsapHON KapLMHOMbI, paKka Merkoro, BKITIOYAKLLEro
MEIIKOKNETOYHbIN paK NErkoro U HEeMErIKOKNETOYHbIN paK Nerkoro; paka sn4HuKa;
3HOOMETPUAaNbHOro paka; paka MofKeny4oyHOl Xenesbl; afjieHoMb! funodunsa; paka
npeacTaTenbHON Xenesbl; paka MOoYKW, CapKoMbl; pakoBbiX 3aboneBaHwnit KOXW,
BKMIOYAIOWMX MENaHOMbI; W PaKoBbIX 3ab0OMeBaHNi LWMTOBUAHONM kenesbl) y
MIIEKONMTAIOWEro (HanpuMep YenoBeka), HyXaaloLerocsi B 3ToM.

B apyrom acnekte HacTosiero un3obpeTeHVs MPEANOXeHO MpuUMeHeHue
COoefMHEeHNS, BbIBpaHHOTO U3:

N-{3-[5-(2-amuHo-4-nupumnannunn)-2-(1,1-gumetTunatun)-1,3-tnazon-4-unl-2- -
dpToptheHnn}-2,6-audpTopbeHsoncynboHamuaa;

N-{3-[2-(1,1-gumeTnnaTVNN)-5-(2-MeTUN-4-nupumuanHnn)-1,3-tnason-4-unj-2-
propeHunn}-2,5-anropbeHsoncynbhoramnaa;

N-{3-[5-(2-amnHo-4-nupumnaunnn)-2-(tetparngpo-2H-nupan-4-un)-1,3-
Tnason-4-unj-2-cpropceHunn}-2,6-audtopbeHsoncynsdoHamuaa;

N—{3-[5-(2¥aMMHo-4-nMpvn\nvmmHwn)—2—(4-Mopq:>onMHMn)—1 ,3-Tnason-4-unj-2-
dbTophennn}-2,5-gudTopbeHsoncynspoHamuaa;

N-{3-[5-(2-amuHo-4-nnpumugunnnn)-2-(4-mopconuHun)-1,3-tnason-4-unj-2-
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‘ xnopd)eHmn}-Z-qaypch;ynbchHa_MM,qa;
N-{3-[5-(2-aMMHo-4-nmpmMvu:,mHmn)—Z-(4-MopcponV|Hmn)-1 ,3-Tnason-4-unl-2-
Xﬂopd)eHl/lﬂ}-Z,5-L1Md3TOp6eH30ﬂCyJ'I bpoHamuAaa; |
N-{3-[2-(1,1-an MeTMHSTMn)-S-(4-nMpMMMp,MHMJ’I)-1 ,3-Tmason-4¥mn]-2-
dJTopcbeHmn}-Z,5-,qmd3Top6eH30ncyan30HaMvi,qa; '
N-{3—[5-(2—aMMHo-4-nprMMAMHmn)-2-(TeTparm,qu-2 H-nn paH—4-|)|n)-1 ,3-

TMa30n-4-Mﬁ]-2-XﬂOp(beHVIJ'I}—3—bepchyJ'|bd)OHaMM,D,a;

N-{3-[5-(2-aMMHo—4-nmpMMM,u,MHmn)-2-(TeTparm1po—2H-nmpaH-4-mn)_-1 ,3-
Tnason-4-unj-2-cpropdeHnn}-3-pypancynbdoHamnaa; u L

UX hapMaueBTUYECKN Npuemnembix coneit (B 4acTHOCTU, hopM CBOBOAHOrO
OCHOBaHMS) |

ans I/ISFOTOBJ'IeHVIFI‘J‘IeKapCTBeHHOFO cpeactea ans ﬂ’eL_leHMH' paka MOMOYHOVA

xenessl, XOITaHTMOKapLMHOMBI, KOropekTanbHOro paka, MenaHoOMbI,
HEMENKOKNETOYHOro paka Merkoro, paka SUYHUKa unm paka LIMTOBMAHON Xeresb! y
MIIEKONUTAaOLLEro (HanpuMep YernoBeka), HyXaatoLLerocs B 3TOM.

B apyrom acnekre HacTosiLero nsobpeteHna  npeanoxeHa 1
chapmaueBTNYECKas KOMMNO3ULINS, coaepKallas COé}J,VIHeHVIé copmynebt M (Bkhroqaﬂ ‘ )‘
nio6yto KOHKPETHYIO NOA0GLLYI0 (POPMYNy, ONMCaHHYI0 B [AHHOW 3asBKE) UMW €ero
dapMaLeBTUYECKN  NPUEMIIEMYIO  COMb  ANA  NPUMEHEHUS B . JeYeHun
4YyBCTBUTENBLHOIO ~ HOBOOOpasoBaHWa  (HanpuMep  ageHoKapLUHOMBI EappeTa;
KapuWHOM >KenYHbIX MPOTOKOB; paka MOMOYHON Xenesbl;  paka UWeWKu MaTKu,
XONaHrMoKapuuHOMbl; onyxonewn ueHTpaanbVl HEePBHOW CUCTEMbI, BKIHOYAKLLMX
nepsuyHbie onyxonu LIHC, Takue kak rmrobnacTombl, acTpOUUTOMbI (Harnpumep
MynbTUOpMHas rmuobnacroma) v SneHaANMOMbI, U BTOpUYHble onyxonu LIHC (T.e.
MeTacTasbl B LIEHTPANIbHYIO HEPBHYK CUCTEMY OryXomnel, BO3HWKAKLMX He B

LieHTpansHomn HEpPBHOW CMCTeMe); KONOpPEKTanbHOIro paka, BKrnovarLlero kapumHomy

TOMCTON  KNLLKY: paka >Xeny[ka, KapuWHOMbl TrONOBbl U LUEW, BKIIOYAOLEN
MNMOCKOKIIETOYHYIO KapLIMHOMY FOfIOBbI U LUEU; PakoBbIX 3abonesanmii KpOBETBOPHOW
CI/ICTeMEI, BKITIOYAIOLLMX NERKO3bl U NIMMQOMBI, Takue Kak ocTpbiii numdobnacTHbiIi
nenKkos, ocTpbii MlaenoreHHbuﬁ neikos (AML), MuenoancnnacTuyeckme CUHAPOMBI,
XpOqueCKmﬂ MWENOTreHHbIn  Nenkos, numdpoma Xo,q>§<|<mHa,' HeXOKKNHCKas
nmdoma,  MerakapmobnacTUYecKuil  NEenko3, MHOXECTBEHHasi Mmuenoma
IPUTPOSIENKOS, renaTouehmonﬂpHoﬁ KapuMHOMbl; paka ferkoro, BKNOYAaLWEero

MENKOKMETOYHbIN pak Nerkoro v HemMesnkoKNeTOYHbIN’ paK nerkoro; paka HI/l‘-lHVIKa;
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3HOOMETPUaNbLHOro paka; paka nogkenyaoqHomn menesbly;’a,qéHOMbu runocuaa; paka
npeacTaTtenbHON >ernesbl;, paka MoYKU, CapKOMbL; kpaK‘OBbIX sabonesanmil KOXW,
BKIMIOYAIOWUX  MenaHoMbl; - 1 'vpaKosux 3aboneBaHWil - LUMTOBULHON Kenesbl) y
~ MIiekonuTatoLlero (Hanpumep Yernoseka), Hymnawmerocn B 9TOM.

B Apyrom acrnekre HacTOsALero n3obpeTteHuns npegnoxexa
dhapmaueBTUYeCcKas KOMNo3nuUWsa, codepxallasa coeanHerune dopmynsi (1) (skriovas
nobyto kOHerTHyK)_ nopobLyto opMysy, ONUCAHHYIO B [aHHON 3asBKE) WNN ero
- (hapMaueBTUYeCcKU NpuemMnemMyto Conb Ans NPUMEHEHUS B NeUYEeHUN paka MONOYHOM
| Kenesbl, KONMOPEKTaNnbHOro paka, MeflaHOMbl, HEMESKOKIIETOUHOrO paka nerkoro,
paka sivdHMKa wunn paka LLII/ITOBM,D,HOVI Xenesbl y MJ‘IeKOHMTa}OLLleFO (Hanpumep
yenoseka), HY>KAaloLwerocsi B 3TOM. '

B apyrom acnekTe Hacmﬁmero M306peTeng - npep,riox;eHa
cbapmau,eBqueCKaﬂ KOMMO3NLMA, COAPXaLLas coeamHeHve, BbIOpaHHoe 13:
N-{3-[5-(2-amuHO-4-nnpnmuanHun)-2- (1,1-,E1I/1MeTVIJ'ISTVIJ‘I) 1,3-Tnason-4-unj-2-
dTopceHnn}-2, 6'-,[1MCbTOp66H3‘OncynbeOHaMI/I,L'l,a' B
N-{3-[2-(1,1-aumeTunaTun)-5-(2-metnn-4-nupumuanHmn)-1,3- TMason-4- vm] 2-
dJTopcbeva} 2,5-aqudbTopbeHsoncynboHammuaa;
N-{3-[5-(2-aMVIHO-4-I'II/1pI/IMVI,EI,VIHVIJ’I)-Z—(TeTpal‘M,D,po—ZH-nMpaH-.4-I/IJ'I)v-1 ,3-
TV]a30n—4-VIﬂ]-2-CbT0pCbeHVl.l'i}—2,6-,D,Md)TOp6eH30ﬂcyﬂbd)OHaMVI,D,a; |
N-{3-[5-(2-amunHo-4-nupumuaunHmnn)-2-(4-mopdonunun)-1,3-tnason-4-unl-2-
cpTopcbeva}-Z,5-Am¢Top6eHsoncynbtbOHaMM,qa;
| N-{3-[5-(2-amuHo-4-nupnmugnHun)-2-(4-mopdonuHunn)-1 ,3-Tnason-4-unj-2-
xnopgeHunn}-2-cpypaHcynsoHammaa; ‘
N-{3-‘[5-(2—8MI/|H0-4-ﬂMpMMMJJ,I/IHVIﬂ)—Z-(4-MOpd)OﬂI/IHI/IJ'I)—1 ,3-Tnason-4-unj-2-
xnopderHun}-2,5-audropbeHsoncynshoHamnaa;
N-{3-[2-(1,1-gumeTunaTun)-5-(4-nnpummnannHnn)-1 ,3-Tma30h-4-wn]-2- '
bTopdeHnn}-2,5-ancdTopbeHsoncynbhoHammnaa;
N-{3-[5-(2-amnHO-4-nupnmugnHun)-2-(teTparnapo-2H-nupan-4-un)-1 ,3-‘
Tuason-4-unj-2-xnopdenun}-3-gypaHcynschoHamumaa; |
N-{3-[5-(2-amuro-4-nupumunaunHun)-2-(tetparnapo-2H-nupa-4-un)-1,3-
Tuason-4-unj-2-propcdeHun}-3-dypaHcynsoHamuaa; un ‘ /
nx hapmaueBTUYECKN npuemnembix conen (B HaCTH(‘)\CTI/I, ¢opm cBoBogHOro
OCHOBaHWs1) | ‘ |
A7 NPUMEHEHNST B NTEYEHUN YyBCTBUTENLHOrO HOBOOBpasoBaHust (Hanpumep
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afieHoKapLmHoMbl BappeTa; KapLMHOM eYHbIX MPOTOKOB; paka MOnoYyHow x{enesbi;
paka LWenku MaTKku; xonaHrMOKapuMHOMbl; onyxoneﬁ u,eHTvpaanvom HepBHOW
CUCTEMbI, BKIIOYAOWNX NepBUYHbIE OMyXOoru LJ,HC,'TaKme Kak rnmo6naCToMb|,
acTpouuToMbl  (Hanpumep MynbTudopMHas rnuobnacToma) W 3MNEHAUMOMbI, U
BTOpUYHble onyxonu LIHC (T.e. meTacTasbl B LEHTParibHYl0 HEPBHYIO CMCTémy
onyxoreil, BO3HUKaIOWMNX HEe B LIEHTParbHON HEPBHOW cucTeme); konopeKTaanoro
paka, BKITIOYaIOLLEro. KapLIYHOMY TOSICTONM KULLKK; paka xernyaka; KapLuHOMbI rofoBbi
W Weun, BKIOYaKLWeNn MrOCKOKNEeTOYHYHO KapuMHbmy rofioBbl W LLUEU; pakoBbIX
3aboneBaHuit KPOBETBOPHON CUCTEMbI, BKIHOYAIOLMX NENKO3bl U NMMMEOMbI, Takue
KaKk oCTpbll NMM@OOBNacTHbI NEenKkos, OCTPbIA MUESIOreHHbIA = nenkos (AML),
MUENOAUCTIIACTUYECKNE CUHAPOMBI, XPOHUYECKUI MUENOTeHHbIN Neiikos, numMdgoma
XO[XKKUHa, HEXOMKKUHCKas  numdoma, MefaKapmoESnaCquéCKMM neikos,
MHOXeCTBEHHasi MUerioMa 1 9pUTPONENKO3; renaTouennioNisipHoR KapunHOMbL, paka
Nerkoro, BKIOYAKOLLEro MesKOKNeTOUHbIN paK NErkoro 1 HeMernKoKNeToYHbIN pak
NErkoro; paka sAN4HUKA, 3HAOMETPUANbLHOrO paka; paka MopKenyao4Hol xenessbi;
afeHoMbl runogusa; paka npeacTaTernbHoM >kene3b1; paka NnoYku; CapKoMbl; pakoBbIX
3aboneBaHUn  KOXW,  BKMIOYAKOLWMX MeENaHOMbl; W pakoBbix 3abonesaHuit
LLIUTOBNOHOM Xernesbl) y MnexkonuTaooLwero (Hanpumep YenoBeka), HyxxaaoLuerocsa B
aTom.

B Apyrom acriekre HacTo4dLLero n3obpeTeHus npepnoxeHa
chapmaueBTUYECKasi KOMMNO3ULNA, cogepKatlas coe,qMHeHMe, Bb|6paHHoe uns:

N-{3-[5-(2-amuHo-4-nupumnannnn)-2-(1,1-gumetnnatun)-1,3-tnason-4-unj-2-
pTophernnn}-2,6-audTopbeHsoncynbhoHammaa;

N-{3-[2-(1,1-au MeTvmaTmn)-S-(ZémeTMn-4—nwpwMM,ﬂMHmn)41 ,3-Tnason-4-unl-2-
(bTopcbeHmn} 2,5-pudbTopbeHsoncynshoHamnia;

N-{3-[5-(2-amnHO-4- ﬂVIpVIMVILWIHMJ'I) 2-(TeTparnapo-2H-nupan-4- vm) 1 3-
Tnason-4-unj-2-properHunn}-2,6-audhTopbeHsoncynsdoHamnaa;

N-{3-—[5—(2-aMMHO—4—I‘IMpMMI/I,D,IAHVU'I)-Z-(4—MOpCbOﬂMHMJ‘l)-1 ,3-Tnason-4-unl-2-
‘bTopchennn}-2,5-aucdTopbeHsoncynbdoHamuaa; =

N-{3-[5-(2-amuHO-4-nupumuanHun)-2-(4-mopdonuuun)-1,3-tnason-4-unj-2-
xnopdenun}-2-dypaHcynshoHamuaa; ‘

N-{3-[5-(2-amuHo-4-nupumugnnHmn)-2-(4-mopdonunnn)-1,3-tnason-4-unj-2-
Xﬂopd)eHl/U'l}-Z,5-,11MCbTOp6eH3OHCyﬂbd30HaMWJ,a; |

N-{3-[2-(1,1 -amMeTmnaTmn)QS-(4-nMpMMV|gmHmn)-1 ,3-Tnason-4-unj-2-
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dropcdhenmn}-2 5-,D,VICbT0p66H30ﬂch"IbeOHaMV‘ILLa

N-{3- [5 (2 -aMUHO-4-NMPUMNANHANM)-2- (TeTparM,qpo 2H-nupaH-4-un)-1,3-
Thason-4-unl-2-xnopdpexHun}-3- cbypchynbd)OHaMM,qa '

N-{3-[5-(2-aMMHo-4-nmpv_|MvuJ,mHmn)-2-(TeTparm,upo-2H-nmpaH-4-V|n)-1 ,3-
Tnason-4-unj-2-cpropeHnn}-3-cypaHcynbgoHamuaa; [ |

ux thapmaueBTUyeckn npmemneMblx conei (B vYactHocTu, chopm cBoBOAHOrO
OCHOBaHMA) |

ANA NPUMEHEeHNA B NeYeHUN paka MOISIOYHOW Kerlesbl, XONaHrMOKapLMHOMbI,
KONOpeKTanbHOro paka, MenaHoOMbl, HEeMETKOKIIETOYHOr0 paka mnerkoro, paka
_ SIMYHUKA vuhm paka U.WITOBIA,ElHOﬁ Kenesbl y MekonuTaloLero (Hanpumvep l4'e110|3er<a),
HY>KOaIOLLErocs B 3TOM. | '

3Tn n apyrne acnekTbl n3obpeteHns onmcaHbl nanee B [NlogpobHom onucaHum
n ﬂpmMepax, KOTOpble CneaylT HUXKe.

 KPATKOE OMUCAHWE MPAGUYECKNX MATEPUANOB

Ha ®wur. 1 npeacTaBneHa kapTuHa peHTreHOBCKON ,d,mcbcbpammm Ha nopou.me’
KOHKpeTHOW  popmbl  N-{3-[5-(2-amuHo-4-nupumuanHnn)-2-(1,1-gumetunatun)-1,3-
Tmason—4-wn]-2-chopcpeHvm}-2,6—,qmq)fop6eH30ncynbcbOHaMM,u,a‘ B TBEPLOM
coctosiHun.  KapTuHa XRD BblpaxeHa 4epes yrribl 2-Teta W nonyyeHa C
ucnonb3oBaHnem audpaktometpa PANalytical, 06opy,£1,osaHHoro HUKeneBbIM
prnbTPOM  ANA  AUdParupoBaHHOrO MyYka, C WCMOMb30BAHMEM PEHTIEHOBCKOMO
MeaHOoro nanyyexna Ko, cornacHo npouenypam, onucaHHbIM B aHHO 3asiBKe.

Ha ®wur. 2 npeacraenena Tepmorpamma AnddepeHUmnansHol ckaHnpyoLLe
Ka'nopwme"rpmm‘ (DSC) koHkpeTHoW dopmbl N-{3-[5-(2-amuHo-4-nupumuantnn)-2-(1,1-
anmeTnnatn)-1 ,3-‘Tma301'1-4-l/|1'l]-2—(bTOdeeHI/IJ‘I}-2,6-JJ,VICbTOp68H30ﬂcyﬂbeOHaMM,D,a
B TBEpAoM coctosHuu. DSC ocywecrsnanu B CMCTeMe TA Instruments DSC Q100
npi ckopoctu HarpesaHua 10°C B MUHYTY, Ucrnonb3ysi pasmep obpasua 0,4-1,5 wr,
corniacHo rnpotegypam, onucaHHbIM B JaHHOI 3asiBKe.

Ha ®ur. 3 npeacrasneHa kapTuHa peHTreHoBCKoM Auddpakumi Ha nopoLuKe
KOHKpeTHOoW chopmbl N-{3—[5—(2-aMI/IHO-4—nMpMMM,D,VIHMJ‘I)-Z-(TeTparM,D,pO-ZH-I’]l/lpaH-4-
un)-1,3-tnason-4-unl-2-propdennn}-2,6-audropbeHsoncynbhoHamaa B TBEPLOM

coctosHun. KaptuHa XRD  BbipaxeHa depes yrnbi 2-TeTa M MOMyYeHa C

ncnonb3oBaHuem gudpakrometpa PANalytical, oGopygosaHHoro HUKeneBbIM

dunbTpoM  AnA  AudparnpoBaHHOIO MyuKa, C WCMOMNb3OBaHUEM PEHTTEHOBCKOTO |

‘MegHOro u3ny4yeHus Ka, cornacHo npouegypam, onucaHHbIM B JaHHOW 3asiBKe.
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Ha ®wur. 4 npeacrasnena TepmorpaMMa umdaq:)ep_eHumaanoﬁ CKaHmp'yroLueVl
kanopumeTpum  (DSC) KOHKpPeTHOW chopMmbi N‘-{3-’[5—(‘2-'aMI/IHO-4-I’IMpMM'M,£J,MHVIJ‘I)~2-
(TeTparwJ,po-ZH-nmpaH-4-Mn)-1~;3-Tma30n-4-wn]—2-chopqaeHmn}-2,6-
AvpTopbeHsoncynbdoHammuaa B TBEpAOM cocTosiHun. DSC OCYLLECTBNANU B
cucteme TA Instruments DSC Q1OO npu ckopoctu Harpesauus 10°C B MUHYTY,
mcnonbsyﬁ pasmep obpasua 0,4-1,5 mr, cornacHo npoueaypam, OnucaHHbLIM B
[aHHOW 3asBKe.

Ha ®wur. 5 npefcraeneHa kapTuHa peHTreHOBCKOW p,mcbcbpaku,mm Ha nopoLuKe
KOHKpeTHOW  popMbl N~{3—[2-(1,1-AMMe‘rmnamn)-5-(2-memn-4-nmpMMM,qMva)-1,3-
fmason-4-wn]-2-chopq)eHvuj}-2,5-.qmchop6eH30ncynbcbOHaMMp,a‘ B TBEPOOM
coctosHun. KaptuHa XRD BbipaxeHa u4epes yribl 2-TeéTa W nofyyeHa ¢
ncrnonb3oBaHvem  audpaktometpa  PANalytical, o6opynoBaHHOro — HukeneBbim
unbTpom AnA  AndparnpoBaHHOrO MNy4yKka, C WCNONb30BAHWEM PEHTIEHOBCKOro
Me[HOoro usnydeHus Ko, cornacHo npoueaypam, onucaHHbiM B JlaHHON 3asiBKe.

Ha ®wur. 6 npeacrasneHa tepmorpamma gnddepeHumanbHON CKaHpyoLLen
kanopumeTpun (DSC) KOHKpeTHOW hopMbl N-{3-[2—(1,1-IJ,VIMeTMHSTMﬂ)-5—(2—MeTVIﬂ-4—
nupuMuan th)-1 ,3-Tma30n-4~mn]-2-d3TopcbeHvm}-2,5-,u,v|chop6eH3oncynbcbOHaMM,qa
B TBepaom coctosiHun. DSC ocyuwlectenanu B cucteme TA Instruments DSC Q100
npu ckopocTu HarpesaHust 10°C B MUHYTY, Ucnonb3ys pasmep 66pa3ua 0,4-1,5.Mr; '
cornacHo npoueaypam, OnUcaHHbIM B [JaHHO 3asiBKe. |

MOAPOEBHOE OMNMUCAHUE U3OBPETEHUS

Kak ucnonb3oBaHo B [aHHOW 3asiBKe, TepMUH “kuHasa cemeiictsa Raf”
OTHocuTCA K kKuHasam Raf, knovatowmm A-Raf, B-Raf u c-Raf (Takke M3BecTHyo kak
Raf-1). Ecnu He onpegeneHo B faHHOW 3asBKe, TO AaHHbIN TepMMH OTHOCUTCA U K
AUKOMY TUMY, N K €r0 MYTaHTHbIM BapuaHTam. |

Kak ucnons3oBaHo B AaHHOW 3asBKe, “coefunHeHune(s) cbopMynbl (" o3HavaerT -
noboe coeanHeHne, umMelowlee CTPYKTYpHyw dopmyny (l), kak onpeaeneHo
NPEANOXEHHBIMY OnpeferieHNAMU NePEMEHHbIX, BO3MOXHbIE COMbBaThI, BKAOYas
ero rugpatbl 1 amopdHbie 1 KpMCTannmquKme d)dprl, BKItoYas ogHy unu Gonee
nonumopMHeIX hopMm 1 ux cmecu. B cnyyae coepuHeHuin dopmynsl (1), koTopbie
obnagaloT oaHUM Unu Gonee XypanbHbIMU LUEHTPaMn, CoeanHeHns MoryT ObiTb B
dopme pauemuyeckon cmecu, unn ogHoro unu Goree M3oMepHo oboralleHHbIX Un
YUCTbIX CTEPEOU3OMEPOB, BKIIOYAS €ro 3HAHTMOMEPbLI U AnactepeomMepbl. B Ttakux

BonnoljeHuax “coepuHerne(s)) copmynsl (1)’ BkoYaeT B cebs pauemMnyeckyro
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dopmy, a Takke oboraleHHble nnu uncTble SHaHTMOMepr ‘N Anactepeomepsbl.
OHaHTUOMepHO oboralleHHble MU YUCTbIE  CoefUHEHUS v6'yp.yT Ha3BaHbl C
NCMOMb30BaHNEM TPAANUNOHHOW HOMEHKNATYPbI, Bknmqammeﬁ obosHayeHus +, -, R,
S, d, I, D u L, cornacHo npeobnagatoiemy npucyTCTBYIOLLEMY U3OMEPY. Tam, rae
coefnHeHne No U3obpeTeHno CoOAEPXKNT ankeHWNbHYIO U ankeHUNeHOoBY rpyrny,
MOXeT UMETb MECTO TakkKe LuC- (E) v TpaHc- (Z) n3omepusi. B Takux BOMOLWEHMAX
“‘coenuHeHne(a) dopmynsl (1)” skrntodaeT B cebs NHAVBMAYaNbHbie CTepeonsoMepb
coefiMHeHUs 1o n3obpeTeHnto, KoTopbie OyayT 0603HauEHb!  C NCNONb30BaHNEM
TPaAWUMOHHOM  UMC/TpaHC-HOMEHKNaTypbl.  Takke cregyet . NOHUMATh,  4To
coeaunHeHusa cdopmynesl (1) moryT cywecTsosaTth B fayTomeprlx cdopmax, OTAUYHbIX
OT hopMm, NoKasaHHbIX B hopmyrne, 1 anbTepHaTUBHbIE TayTOMEPHbIe hopMbI TaKKe
BKIIOYEHbI B “coeauHerne(s) coopmynsbi (1).” | _

Kak ucnonbsoBaHo B AaHHOW 3asBke, “coedvHeEHne(s) no M3obpeTeHuio”
o3HavaeT coeguHeHue cdopmynbl (1) (kak onpeneneHo Bbiwe) B nobom BapmaHTte,
T.e. B BuAe cBOBOAHOrO OCHOBaHKS UMW B BUAE €ro hapMaLeBTUYecKn npuemnemon
conu. CoepuHeHve, kak noboit BapmaHT, MOXeT ObiTb B Nntoboi hopme, BKoYas
-aMOpPMHYIO WU KpUCTanMYEeckylo (PopMbl, KOHKPETHbIE MNONIMMOPMHLIE (POPMBbI,
conbBaThbl, BKMOYAA ruapatbl (HanpuMep MOHO-, Au- W Nosyruapatbl), U cMecu
| pasnuyHbix hopm.

[MpomeXxXyToUHble COeAMHEHNS TakkKe MOryT NpucyTCcTBOBaTb B Bvi,qe cone.
Takum o6pasom, B cCbifike Ha NPOMEXYTOUHbIE CoeamHeHns dpasa “coeguHeHune(s)
hopmyrnbl (Homep)” O3Ha4vaeT coeanHeHne, NMeLLIee Takyo CTPYKTYPHY dopmyny,
Unn ero hapmMmaueBTUYECKN NPUEMITEMYIO COfb. ;

TepmMuH “ankun’, Kak UCNoNbL3OBaHO B AaHHON 3asiBKE, OTHOCUTCS K NTMHENHbIM
Ny pasBeTBIEHHbIM  YrNeBOAOPOAHbIM Lensm, umelowmnm ot 1 go 8 artomos
yrnepoga, ecriv He yKasaHo Apyroe KonvyectBo aTomos. [Mpumepbi “ankuna’, kak
MCrONb3OBAHO B JAHHOI 3asiBKe, BKMIOYAlOT B ceBs, HO He OrpaHUYMBAaIOTCA 3TUM,
METUN, 3TWUM, H-NPOnuM, nsonponus, H-ByTun, H-NeHTUN, emop-OyTun, n3odyTun u
mpem-6yfmn. TepMuH “ankun’ n ero Bapuaumn (T.e. “Cqsankun’) npenHasHaveHb
Ans He3aBUCKMMOro OMUCaHUA KaXKAOro W3 YNeHOB LaHHOro psaa. AHanorumdHo,
TEPMUH “anKkunen” OTHOCUTCA K FIMHEAHBIM mnm'paaseTBneH'HblM ,tj.MBaneHTHblm
yrmeBOAOPOAHbIM LenaMm, cogepxawmm ot 1 go 8 atomos yrnepo,qa,'ecnm He
yKaszaHo Apyroe KonuMyecTtso aTtoMoB. [pumepsl “ankuneHa”, kak 'mcnonbsoBaHd B

[AHHON 3asiBKe, BKOYAKT B cebA, HO He OrpaHnyYnMBaOTCA ITUM, METUNEH, aTUNeH,
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nponuneH, ByTuneH  u vvi3‘0k6yTvmeH. TepmuH “aﬂKMﬂeH" W ero Bapuauuu (T.e.
“Cyzankunen”) npe,u,Hasﬂai-leHbl ans Hesaémcwmoro OnMUcaHns Ka4oro n3 “neHos
AaHHOro psga. | ‘

Kak wucnonb3oBaHO B AaHHOW 3asABKe, TEPMUH “anKeHMn’V oTHOCUTCS K

" NIVHEAHLIM UMW Pa3BETBMEHHLIM YINeBOAOPOAHLIM LIENAM, UMEWwMM oT 2 10 8

aTOMOB yrnepojga, €cnu He ykasaHo [pyroe KOMMYecTBO aTOMOB, W MO MeHbLUen

'Mepe OAHY W BANOTb 4O TPeX Yrnepon-yrneponHbiX ABOMHbIX cBssel. MNpumepb

“ankeHunna’, Kak WCMonb30BaHO B [JaHHON 3asBKe, BKNOYalT B cebA, HO He

OrpaHnYNBaloTCA ITUM, 3TEHWUIT U NponeHun. TepMuH “ankeHun” n ero sapvauunu (r.e.

“Co.4ankeHun”) npeaHasHayveHbl Ans HE3aBUCUMOIO OMUCAHUA KaXKLOro M3 YIeHOB
- JaHHOrOo psda. | |

Kak ucnons3oBaHo B )JaHHoﬁ 3asBKke, TePMUH “Uuknoankun’ OTHOCMTCH K
HaCbILEHHOMY MOHOLUKITUYECKOMY Kap60um<nviqe0l<omy KonbLy, umerowemy ot 3 o
8 atomMoB yrnepona, ecnu He ykasaHo apyroe KOMMYECTBO aTOMOB. “‘Uuknoarnkun”
BKMoYaeT B cebsa, B Ka4ecTBe NpuMepa, UMKIONPOonum, LMKIoByTun, UMKNoneHTun,
LMKITOreKCcU, UMKnorenTun v uuknooktun. lNpegnoyTtutenbHble LUKNoankuibHble
rpynnbl BKIOHAOT B ce0s1 3aMeLLEHHbIA N HE3aMeLLEHHbI Ca.6LINKIOAMKIATT. TepmuH
“uuknoankun” w ero Bapuaumn (T.e. “CagUuknoankun’) npegHasHadeHbl Ans
HE3aBMCYMOrO OMMCAHNSA KaXA0rO U3 YIIEHOB AaHHOro paaa.

TepmuHbl “ranoreHo” n “ranoreH” ABRAOTCS CUHOHMMAaMW W OTHOCATCA K
dTOpPO, XNOPOo, BPOMO 1 110A0. B KOHKPETHbIX BONSOLEHUSIX “ranoreHo” OTHOCUTCS K
¢pTOpO U XJs10pO0.

Kak ncnonb3oBaHo B AaHHOW 3asBKe, “ranofeHoanKmn” OTHOCUTCA K anKmny,
KaKk OrpefeneHo Bbille, 3aMelleHHOMY OAHWM Unu Gonee aTomamu ranoreHa:
dTopo, xnopo, 6pomo unu ogo. Tam, rae ranoreHoankunsHas rpynna umeeT meHee
8 aToMOB yrnepoga, Yucno aToMoOB yrnepoja B rpynne yKkasbiBaloT, Hanpumep, Kak
“ranoreHoCy.zankun’, 4To O3Ha4aeT, YTO ranoreHoankunbHas rpynna nveet 1, 2 nnn
3 atoma yrnepoga. lNpumepsbl ranoreHoankuna, kak nCnonb3oBaHO B faHHOR 3asaBke,

- BKMOYalT B ceba, HO He OrpaHWYnBalTCs 3TUM, chopmefmn, AndTopmeTus,
TpudbTOpMETUN,  DTOPATWN,  TPUTOP3TMA U TOMYy  nofobHoe.  TepmMuH
‘rarioreHoankun’ 1 ero Bapuauumn (T.e. “ranoreHo'C1-3aj1|<mn”) npeAHaaHaqubl ans
HE3aBUCHMOTO ONNCaHUs KaXaoro 13 YneHoB AaHHOro psza.

- TepmuH “oKco”, KaK MCNONb3OBAHO B AAHHOI 3asiBKe, OTHOCWUTCS K rpynne =0,

NPUCOEQMHEHHOW HEernocpeACTBEHHO K aToMy Yriepoaa yrreBofopoAHOro. KonbLa
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(Hanpnwvep ummoénkmna_ unu uuknoankexuna) unm C, N unm S reTepowKnmquKorQ
WUnn retepoapunbHoOro Konbsua, ¢ nonyqumeM oxéwaos, N-okcngos, cynboHOB 1
CynbdOKCHAOB. | N

Kak ucnonb3oBaHo B gaHHOW 3asiBKe,  TepMuHbl  ‘reTepouukn’  n
“reTepouMKnmqe_CKmVl” ABMSAIOTCS CUHOHUMAMU U OTHOCSTCS K MOHOLMKITUYECKNM, -
HaCblLuéHHblM VNN HEHACBILLEHHBIM HeapoMaTUYECKUM Fpynnam, UMeWUM oT 4 Ao
6 4yneHos (/eCnm He yKasaHo ,upyroé YMCNO YNEHoB) W BKMoYaowwmM 1, 2 unu 3
reTepoaTdma, BbiGpaHHbix 13 N, O u S, ecnu He ykasaHo gpyroe 4ncno 4neHoB. Bo
BCEX BONNOLLEHUSAX, TAe retepouuk skitovaeT B cebs 2 nnu 6onee retepoatomos,
| yKa3aHHbIe‘ retepoaTtombl MOTryT ObITb OAMHAKOBbLIMU UMK Pa3HLIMU " He3aBYCUMO.
BbiGpaHbl 13 N, O n S. Bo Bcex Bonsowenusx, rage coeanHerne Gopmynbl )
BKMlovyaeT B cebsa  ABe wnu Gonee reTepoLmMKIM4ecknx — rpynn, yKa3a,HHblé
reTepoLMKIMYEcKUe Tpynnbl MOryT BbiTb OLMHAKOBLIMA UMW pasHbIMUA U BbIGPaHbI
He3aBUCUMO. [pnmepbl KOHKPETHbBIX reTEPOLMKITNYECKUX TPYNN BKNOYaloT B ce6s, HO
He OorpaHn4MBalOTCA 3TUM, TeTparuapodypaH, auruaponupas, TeTparmp,ponmpaH,
nupaH, TuetaH, 1,4-gnokca, 1,3-guokcaH, 1,3-gnokcanaH, NMNEpuanH, nNunepasmH,
NUPPONANH, MOPPONMH,  TUOMOPONUH, TUa30NVANH, OKCasonuauH,
TeTparugpoTuonupaH, TeTparngpotunodeH n ToMy nopo6Hoe. TepmuH “reTepounkn’
n ero Bapnauuu (T.e. “N-retepouunkn’) npegHasHavYeHbl ANs HE3AaBUCMMOro OnNucaHuns
Kaykgoro 13 4neHoB AaHHOro psaga.

Kak ucnonb3oBaHo B fgaHHOW 3asiBke, TepMUH “N-retepouunkn” oTHOCUTCS K
MOHOLMKITUYECKM HACBILLEHHBIM WIIM HEHACHILLEHHBIM HeapoMaTUYECKUM rpynnam,
nmMeowmnm ot 4 go 6 YneHoB, BKIOYasi N0 MeHbLlei mepe oauH N 1 BO3MoXxHo 1 nnu
2 pononHuTenbHLIX reTepoaTtoma, BbibparHbix M3 N, O 1 S, ecnu He ykasaHo apyroe
4Yucno AononHuTernbHbIX retepoatomos. [log “gononHuTenbHbiMu retepoatomamn’
’ nd,qpa3yme3aro1' 1 unu 2 retepoatoma B gonosnHeHue k N, yxxe onpegeneHHomy B N-
reTepouMKnM4eckom Kosbiie. Bo Bcex BONMoLeHUsx, rae reTepouukn BKITKOYaeT B
cebsi 1 vnu Gonee AOMOMHUTENbHBIX FETEPOATOMOB, YKa3aHHbIe reTepoaToMbl MOryT
BbITb  OAMHAKOBBLIMA UMW PA3HBIMUA 1 HE3aBUCUMO BbiOpaHbl 13 N, Oun S N-
reTepouuKnbl  BKMOYaOT B cebsi kak rpynnbl, CBA3aHHble 4Yepes atom N N-
reTepouukna, Tak 1 rpynnel, cBA3aHHble Yepes atomel C nnn S N-retepounkna. Bo
BCEX BOI‘IJ‘IOLLIéHl/IﬂX, roe coeguHeHue dopmynel (1) BknoyaeT B cebs ase unv donee
N-reTepoUMKInYeckux rpynn, ykasanHoie N-reTepoumnknuyeckme rpynnb'l MOryT ObITb

OAVNHAaKOBbIMU UITN pasHbIMA U Bbl6paHbl HE3aBNCUMO. anIIVIepr N-FeTepOUMKﬂOB
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BKIMIOYAKOT B CeOS NUNepuAnH, NUNepasiH, NUPPONMANH, MOpPdONMH, TMOMOPONMH

U TomMy nogobHoe.

Kak ucnonbsosaHo B pgaHHoN 3asBke, TepMuH ‘reTepoapun’ oTHOCUTCS K

apOMaTUYECKUM, MOHOLMKIMYECKAM rpynnaM, UMEeoLWmm 5 unu 6 uneHos (ecnm He

| yKasaHo Apyroe Y1Cro 4rieHoB), BKIOYaLLMM '1., 2unn 3 reTepOamMa, BbIBpaHHbIX
u3 N, O n S, ecnu He ykasaHo gpyroe 4ymcno reTepoatomMoB. Bo Bcex BOMNNOLLEHUSIX,
rae retepoapun BkYaeT B cebs 2 unu Gonee reTepoaTomos, ykaéaHane
retepoaToMbl MOryT ObiTb OAMHAKOBLIMU UMK pasﬂblmm N He3aBUCUMO BbIBpPaHbI 13
N, O u S. Bo Bcex BONIOWeHnsAX, rae coeauHeHne dopmynbi (1) BrknovaeT B cebs
ABe unn bonee reTepoapunbHbIX Py, ykasaHHbe retepoapunbHeie rpynmbi MOTryT
ObiTh OAMHAKOBLIMU AN Pa3HbIMU U BbIOPaHbI HesaBucumo. MpumMepsi KOHKPETHbIX
reTepoapunbHbIX rpynn BKAYaT B celbs, HO He OrpaqumBarOTc;i 3TUM, dypaH,
TUOPEH, NUPPON, MMUAA30MN, NUPAson, TPUasos, TeTPason, TWA30Mn, OKCa3on,
N30Kcason, okcapuasorn, Tuaguasosn, W30TVason, NUPUAWH, NVPULA3UH, NUPa3uH,
NUPUMUANH U TpuasuH. TepMuH “retepoapun’ u ero Bapmaumm (t.e. “N-reTtepoapun”)
npeaHasHa4eHbl 4N He3aBUCUMOrO ONUCAHMA KaXKAOro U3 YUNeHoB AaHHOro pasa.

Kak vcnonbsosaHo B gaHHON 3asiBke, TepMUH “N-reTepoapun” OTHOCUTCS K

apomMaTu4yecknM, MOHOUWUKNUYECKUM rpynnam, Mmeromm 5 nnm 6 yneHos (ecnw HE

yKa3aHo [pyroe YUCMO YNEHOB), BKMIOYAIOWMM MO MeHbLUEN mepe oauH N n
BO3MOXHO 1 vnu 2 fONOMHUTENBHBIX reTepoaTomos, BbiBpanHbix 3 N, O n S, ecnu

He yKkasaHo Apyroe 4ucro retepoaTomos. of “OononHUTeNbHbLIMW reTepoatomamu”

noapasymesatoT 1 unu 2 retepoatoma B gononHeHme k N, yxe onpegeneHHomy B N- -

reTepoapunbHOM Kosble. Bo Bcex BonnoLleHusix, rae reTepoapun BrIloYaeT B cebs
1 unn Gonee AONONHUTENbLHBLIX FETEPOATOMOB, YKa3aHHbIE reTepoaToMbl MOryT GbiTh
OAVHaKOBbIMW U Pa3HbIMA N HE3aBUCUMO Bb|6paHb| n3 N, O u S. N-retepoapunsi
BKMIOYaloT B cebs kak rpynnbl, cBszaHHble uepes3 atom N N-reTepoapuna, Tak u
rpynnsi, CBH3aHHb’Ie Yyepes atombl C unn S N-reTepoapuna. Bo scex BOMMOLLEHNSIX,
roe coeguHeHune dopmynsi (1) BkmovaeT B cebs ase unu donee N-retepoapunbHbix
rpynn, ykasaHHble N-retepoapunbHble rpynnbl MOryT ObiTb OAMHAKOBbIMU WK
pasHbiMW N BblBpaHbl Hesasucumo. lMpumepsi N-reTepoapunos BknoyaloT B cebs
nuppon, umMnaason, nuMpason, TMAason, W30KCas3os, MUPUAUH, nmpm,qashH, nupasu,
nmpMMMn,ViH " TpmasmkH. |

Kak ucnonb3oBaHoO B [aHHON 3asiBKe, TEPMUH "“-{ﬂeHbI" (M ero BapuaHThl,

Harnpumep, “Y4neHHbIR”) B KOHTEKCTE reTepOoLUKITUYECKNX U reTepoapwnbHbIX TPy




OTHOCUTCH K OBLeMy 4Yncny KonbLUeBbIX aToMOB, BKItOYas ‘aTombl yrnepo,qa n
reTepoaTOMbl N, O VI/VI.HVI S. TaKMM o6pa30M NPUMEPOM  B-YNEeHHOro
reTepoOLUKIINYECcKOro  Komnbla asnsercs nmnepMn,MH a npmeporvl 6-4neHHoro
reTepoapuibHOro Kornbua ABASETCA NUPUANH.

Kak ucnonb3oBaHo B AaHHOW 3asiBke, Te'pMMH “BO3MOXHO 3aMeLleHHbIn”
- O3HavyaeT Hes3aMelleHHble rpynnbl. unu  Komnbua (Hanpumep  UMKIToankunbHble,
reTepoLMKINYeckme 1 retepoapunbHble KonbLia) 1 KosbLa, 3aMmeLleHHble OgHUM Unn
-Bonee onpeaeneHHsLIMY 3aMeCTUTENAMM.

Ha npoTspkeHun BCEro onucaHus nepevYeHb anbTepHaTuB, Takux Kak
anbTepPHaTMBLI, ONUCAHHbIE BbILE W HWXKE, npegHasHayeH ANs  KOHKPETHOro
onucanus KKOOro BWAA WHAMBWAYarbHO, a TakKe MOArPYNn OFHOro Mnmﬁonee
BUAOB B npegenax nepeyHs anbTepHaTvB (Hanpumep “ero NoATHN’).

B HacTosilueM 130BpeTeHnmn npeanoxeHsl coeauHeHus dopmynsi (1):

roe;

apasHo 0, 1,2 unn 3; _ _ |

kaxabit R' sBnsieTcs oAnHaKoBbIM UM pasHbiM K He3aBuUCMMO BbibpaH u3
rarnoreHo, ankuna, raroreHoankuna, -OR°®, -CO;R®, -NR°R" n -CN;

Konbuo A BbiOpaHo 13 Cs.glUmknoankuna, eHnna, 5-6-4neHHoro retepouukna
n 5-6-4uneHHOro reTepoapuna, rae Kaabiid YKasaHHbii TeTepOoUUKN 1 yKasaHHbIN
retepoapun umeet 1 nnm 2 rerepoaroma, BbibpaHHbIX 13 N, ous;

kaxasli n3 Q', Q4 Q% u Q* npeacraensiet coGoit CH, C-R? unn N, roe He
Gonee yem oguHus Q', Q2, Q® n Q* npencrasnsieT coboii N:

kaabii R? siBNSieTCS OAMHAKOBLIM WIN pasHbIM n HesaBMcumo BbiGpaH K3
ranoreHo, ankuna, ranoreHoankuna u -OR®;

W BbiGpaH 13 -O- n -S-; _

R® BoibpaH 13 H, ankuna, rpynn ranoreHoankun-, -ankuneH-OH, -NR®R’,
-Casuuknoankun, -ankunen-C(0)-OH, -ankunen-NH; u Het;

rne ykasaHHbll CagLMKnoankun B R® BoaMOXHO 3amelieH 1 wnm 2

3aMecTUTensdaMNn, KOTOpble ABNAOTCA O,E],MHaKOBbIMM nny pasHbIMi- U HEe3aBUCUMO
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BbibpaHbl 13 ranoreHo, Cy 3an|<vma ranoreHoC1 sankuna, OH, rpynn OC1 3ankur,
okco, S(Cqzankun), SOz, NHa, N(H)C1 3anK1un un N(C1 3anKnn)z;

Het npeactaBnseT coboii 5-6-4neHHbIN reTepoLuKn, mmerou.u/m 1 vnn 2
reTepoatoma, BblbpaHHbix U3 N, O u S, 1 BO3MOXHO 3ameLleHHbIn 1 unu 2
‘3aMECTUTENAMY, KOTOpbIE SIBMAIOTCA OAUHAKOBLIMW WK PasHbIMU, W KaXAblA U3
KOTOpbIX He3aBnCMMO BbIOpaH 13 ranoreHo, Cqaankuna, ranoreHoCqsankuna, rpynn
O-C1.zankun, Cizankunen-0O-Cqzankun, OH‘, Cq3ankunen-OH, okco, SO,(Cqzankun),
Ci.aankunen-S0,(Cqsankun), NHz, N(H)Cq.zankun, N(Cqzankun),, CN.n -CH2CN;

R* BbiGpaH M3 H, ankuna, ranorexoankuna, ankeHuna, -OR® -R>-OR®, -R®-
CO,R®, -R5-SO,R®, -R5-Het, -R%-C(0)-Het, -N(H)RE, -N(CH3)R® 1 -R®-NRPR’; kapxgplit
R® saBnsetcs o,quaKoebIM MW pasHbIM W He3aBWCMMO npefcTasBnseT coboin
Ci4ankvnes; _ |

kaxabit R n kaxapin R7 sensetca OAMHAKOBbLIM UM pa3HEIM N HE3aBUCKMO
BbiGpaH n3 H, ankuna, ranoreHoankuna, -C(O)-ankuna n -C(O)-umknoankuna;

R® BbibpaH w3 H, ankuna (BO3MOXHO 3aMELLEHHOTO rpyhnoﬁ -OH),
ranorerHoankuna, Cs.sunkroankuna, rpynn -R3-Cssunknoankun, Het?, -R%Het?, -R®-
OR®, -R°-0-R%-OR®, -R%-C(0):R®, -R®-C(O)NRPR’, -R>-N(H)C(O)-R®, -R5—N(H)C(O)-
R5-OR®, -R®-N(H)C(0)2-R®, -R®-NR°R’, -R%-S(0);R®, -R%-CN u -R°-N(H)S(O):R®;

roe  ykasaHHbii  CagUMKNoankun B R® BoaMOXHO 3ameweH 1 wunu 2

3aMECTUTENAMMU, KOTOPbIE SABMAKTCA OAWHAKOBLIMW WNW pPas3HbIMW N HE3aBUCUMO

- BbIBpaHbl U3 ranoreHo, Cisankuna, ranoreHoCqzankuna, OH, rpynn O-Cqzankun,
okco, S(Cisankun), SOy(Cizankun), NHz, N(H)Cizankmn u N(Cisankun)z u
N(H)SO2C1.ankun; u

Het? npep,crashﬂeT co6‘017| 4-6—HneHHbIVI retepouunkn, umetowmii 1 wnn 2
reTepoatoma, BblOpaHHbIX Mé N, O u S, 1 BO3MOXHO 3ameleHHbln 1, 2, 3, 4 nnmn 5
Cqzankunamm vnn 1 unu 2 3amecTuTensamMn, KoTopble SBMSIOTCA OANHAKOBbIMU UITA
pasHbIMW, W KaXKOblA M3 KOTOPbIX HesaBncumo BbibpaH W3 ranoreHo, Cqzankuna,
ranoreHoCq.zankuna, rpynn O—C1-3an|<mn, Ci.zankuneH-0O-Cq.zankun, OH,
CiazankuneH-OH,  okco,  SOy(Cyzankui), C1-3aﬂKmneH-SOz(C{_ganKmn), NHo.,
N(H)C1.zankun, N(Cq.3ankun)z, N(H)SO,Cq.zankun, C(O)(Cqsankun), CO2(Cq4anknn),
CN 1 -CH,CN; '

n R® u R'® HezaBucymo BbiGpaHsl 13 H u ankuna,

1 NX hapmaLeBTUYECKN Npuemnemble conu.

B u,enﬂx*nqueﬁ ACHOCTW = NpW  pasnuyeHnin - LNUKNoankKnbHbIX - rpynf,
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onpeaensiolmx nepemenHsie R® n R® Bhiwe, Bbipaxerne “Caslvknoankun s R
WCMOMb3YIOT B OTHOLLUEHUN LIMKNOANKUITbHON rp’ynnbl, onpéuenﬂmmeﬁ nepemMeHHylo
R®. 1 “CseUMKnoankun B R®" 0THOCMTCS K LIMKNOANKUIbHONM rpynne, onpeaensiolen
nepemeHHyto R®. | ' | L

CoeiMHeHns no  n3obpeTeHunio onucaHsb! TPaANLUMOHHbIM  crnocobom, ¢
1cnonb30BaHnem nepeMeHHbIX Ans 0603HaYeHUs! YMCna BO3MOXHBIX 3aMecTuTenen
unu rpynn.  WcxodHble, KOHKpEeTHble U MNPeanovTUTenbHele  onpeaeneHus
rMepemMeHHbIX, OMUCaHHbLIX B [aHHON 3asiBKe, MPUMEHSIIOTCH paBHbIM 00pasom K
coeanHeHusam dopmynel () n coeanHeHnsm no mso6peTeHmb. [ns  kpatkocTn,
crepgyiolllee  onucaHne  0Obi4HO  OyAeT  OTHOCUTLCA K “coenMHeHMﬂM no
n306peTeHnio’, a He K 0GOUM, MOCKOIbKY COEANHEHUSA NO U300pETEHNIO OXBATLIBAKOT
Bce coeguHeHus dopmynsi (1). Hanpumep, XMuK-OpraHuK, siBNSOWWACSA CpeaHUM
CreunanucTom B AaHHOW 0BnacTyi, OLEHUT, YTO rpynnupoBku, Takne kak -N(H)CHaF,
-N(H)CH2NHa, k-OCHzNH‘z n - ToMmy nozio6Hoe, npuBOSAT K noTeHuManbHo
HecTabnnbHbIM a}ueTanﬂM, amMuHansaM #“  noHam  ummnHus.  Takum.  obpasom,
HacTosilee u3obpeTeHue criegyeT MoHVWMaTb Takum obpasom, HTO NepeMeHHbe
onpeaeneHsbl cnocobom, KOoTopbIv UCKITIOHAET Takue BONMOLWEHUS. |

‘B KOHKPETHOM BOMSIOLWEHUN ONpefeneHbl COeAMHEHUs No n3obpeTeHnio, roe
a pasHo 0, 1 unu 2. B apyrom KOHKpeTHOM BOHHOMeHmm a paBHo 1 nnu 2. B ogHOM
- KOHKPETHOM BOMNJIoLeHnn a pasHo 1. B qpyrom KOHKPETHOM BOMJIOLLEHNW @ PaBHO 2.
B Tex BOMMOWEHWSX, rae Konblo A npegcrtasnseT coboit eHun, onpeaeneHs
KOHKpPETHble BOMMoLjeHusl, rae a paBHo 1 wunm 2, Gonee KOHKPETHO 2. B
BOMMOLLEHUAX, rae Konbuo A npegcrtasnset cobonl 5-6-uneHHbI reTepouunkn nnu
retepoapun, onpefeneHbl KOHKpeTHbIE BONMoLEeHus, rae a pasHo 0 unu 1, Gonee
KOHKpeTHO 0. B Tex BOMIOLEHMSX, FAe KonbLo A npeacTasnsieT coboi u,MKrioanKmn,
onpeaeneHbl KOHKPeTHbIe BonmnoLleHus, rae a pasHo 0.

B Tex BONMOLLEHMSX CoeanHeHni No nsobpeTtenuio, rae a pasHo 1, 2 wnu 3,
Kaxkabln R' moxeT 6biTb CBsi3aH C KomnbLoM A 4vepes noboi NOAXOAALMA aToM
yrnepoga unu retepoatoM konbua A (C nonyveHuem, Hanpumep, N-meTtuna, N-
OKCUZOB WU CYNbOHOB). B HEKOTOPbLIX BOMMOLLEHUSX, A€ @ paBHo nbomy us 1, 2
umv 3, kaxasiit R' ABRsieTca oauHakoBbIM UK PasHbIM 1 HE3ABUCUMMO BbiOpaH 13
ranoreHo (koHkpeTHo F wnun Cl), ankuna, ranoreHoankvna u -OR®, vnu no6oro ux
nogruna. B’ Tex BonmoweHusax, rp,é R’ npeaéTaBnﬂeT coboi -OR® rne R®

npeqacrasnsieT coboit H, Byaet noHsTHO, YTo Koraa Komblo A npefcTasnseT coboil
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TEeTEepOLMKIT WK reTepoapurl, COeAVHEHUS MO U30BPETEHWUI0 BKIHOYAIOT B cebs.
TayTOMepHylo hopmy, rae reTepouUMKIIMYeckoe Wiu retepoapunbHoe Kohbuo A
3ameiueHo OKCoO. KOHerTHble‘ npumMepsl rpynn, bnpeaenmoumx R, BkniouatoT B
- cebst, HO He orpaHuumBaloTca atum, F, Cl, Br, CHs, CFj, CH3CHj;, CH(CHa),,
| CH2,CH,CH;, OCHa, OCFs3, OCH2C7H3 n OCH2CH;CHs. B 0aHOM KOHKpeTHOM
* BOMSIOWEHUN KaxKabii R' aBnsieTcs oANHAKOBbLIM WK pasHbIM 1 HE3aBUCUMO BbIOpaH
n3 F, Cl, Cisankuna, CF; u OC1-3anKmné unu mobBoro ux noptuna. B ogHom
KOHKDETHOM BOMMOLEHUN Kaxabii R' siBrseTcs oavHakosbiM v PasHbIM 1
He3aBUCUMO npeacTaBrsieT co6on7l F, Cl, CHs, CF3 nnn OCH3 unmn nobon nx noaTumn.
B ogHom npegnoYTUTENbHOM BonroLeHun kaxabii R' siensietcs OLVHAKOBBIM NINU
pasHbIM 1 He3asucumo npeacrasnaeTt cobon F, Cl unn CH3 unn 6ot nx noatvn. B
OAHOM  KOHKPETHOM MPeAnoYTATENIbHOM  BOMUIOLUEHWUN  KaXAbIN R' aBnseTcs
‘OAMHaKOBLIM UM pasHbIM 1 HEe3aBUCUMMO npeacTasnseT cobol F unu Cl. B OofHOM
KOHerTHOMnpe,qnhoMTeanOM' BOMMOLLEHUMN Kaxabiii R’ npeacrasnseTt cobon F. B -
' O[JHOM NPEeAnoYTUTENLHOM BOMMOLEHUM a pasHo 1, 1 R’ npeacrasnsiet coboit F. B
ApyromM npegnovYTuTenbHoOM BOHHOU.IeHMM a paBHO 2, 1 oba R npeacTasnsaoT cobomn
F. |

®3 cdopmyne (l) o6osHavaloT B AaHHOW 3asBke Kak “konbuo A.” Konbuo A
BbiOpaHo u3 CasUmknoankuna, geHuna, 5-6-4neHHoro retepouumkna, umetowiero 1
unn 2 retepoatoma, BbiBpaHHbX U3 N, O u 'S, n 5-6-uneHHoro reTepoapuna,
nmetowero 1 unu 2 retepoatoma, BbibpaHHbix 13 N, O u S, unu nboro ux noaTuna.
Konsbuo A moxeT 6biTb CBSI3aHO C CynbGOHUNOM Yepes noboin Noaxoasimi aTom
yrnepofa wunu retepoatomM konbuya A. B ogHom 13 BonnoweHuin konbLo A BbiOpaHo
n3 peHnna, 5-6-4neHHoro reTepoLmKksia u 5-B-UNEHHOrO retepoapwna unu nboro nx
noaTuna. B o4HOM KOHKpPETHOM BOMJIOWEHN Konbuo A npeacTtasnseT cobon deHun
UMK 5-6-UreHHbIi reTepoapun, uMetoLwmin 1 unm 2 retepoatoma, BelbpaHHbix U3 N, O
u S. B ogHoM 13 BonnoteHuin konblo A npencrasnseTr coboi tpetun unu 5-6-
ynieHHbin N-retepoapun. 5-6-YneHHbin N-retepoapun MOXeT He UMeTb Unn UMeTb 1
,D,OFIO.I'IHMTGJ’Ib’HbIVI retepoatoMm, BbiOpaHHbiAi M3 N, O wu S. B ogHOMm
npeanoYTUTENBLHOM BOMMOLWEHMU KonbLo A npeactasnseT cobon deHun. B gpyrom
KOHKPETHOM BoMnoLWeHnn KonbLo A npeacrasnset coboit 5-6-uneHHbI reTepoapun,
B YacTtHocTu N-reTepoapusn, BO3MOXHO umerowmin 1 [OMONHNTENBHBIN retepoarom,

BbiOpaHHbit 13 N, O n S. B gpyrom npefnoyTUTerisHOM BOMMOWEHUN KONbLO A
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npe.qCTaBnﬂeT co6oit 5-4neHHbI reTepoapun, B 4acTHOCTU 5-UNEHHbIN reTepOapmn,
UMEIOLLMIT TONBKO OAMH reTePoaToOM, KOTOPbIA BbibpaH ua N, O u S.

KoHKpeTHble NpUMEpb! rPyNn, ONpPeaensionxX KoMbuo A, BKMOYAKT B cebs
umKnonponun, U,VIKno6min, LMKNONeHTun, LMKIoreKkeun, deHunn,
~ TeTparugpodypaHu, TeTparyaponupaHun, NUPPONUAKHWA, MUPPOSIMHUA,
NUPasONUAOVHUN, NWUPA3ONUHWM, UMUAA30NUANHMUA, ﬁl/ll'leVI,D,VlHl/lJ’l, nunepasunHunn,
MOPMOMUHWI,  TUOMOPONUHUN, ypaHun, nupaHun, TuodeHun, nupponun,
nupasonurn, Mmmnaéonmh, OKCasonun, W30KCasonwun, Tuasonun, u3oTuasonun,
MUPVMANHAR, NUPUMWUONHUA W NUPUAN3UHAN. B OOHOM M3 BOMMOLIEHWA Konbuo A
BbIOpaHO 13 3TNUX KOHKPETHbIX Fpynn unm ntoboro ux noaTuna. B Apyrom KOHKPETHOM
BOMMOLLUEHUN KonbLO A BbiIBpaHo u3 UMKIONponuna, uukriorekcuna, dgexHuna,
MopdonvHuna, dypaHuna, TuodeHuna, nupponuna, nupasonuna, umugasonuna,
 okcasonuna, nsokcasonuna, Trasonuna, msdmasonmna, . nvpunauHuna,
nupuMuanHuNa v - nupuansMHuna  wnu  nwbdoro  ux noatuna. B ogHOM
NPeanoYTUTENLHOM BOMMOLLEHUN KOMbLO A BbIGpaHo ©3 cbeHvina, MopdonuHuna,
cbypanuna, TuodeHmna, uMmaasonuna, TMasonuna, M3oTvasonuna v nupuanHUNa
unn moboro ux noptuna. B ogHom npe,u,nhoMTeandM BOMAOLLEHUN KonbLo A
npe;qCTaBnﬂeT cobon cheHun, ypaHun, TMoeHnn, TMasonun N NUPUANHUN Unn
mobonn - ux noaTun. B ogHOM npeanouTUTENbHOM  BOMMOLEHWMM  KoMbuo A
npeacrasnaeT coboi heHun, dypaHun, TMasonun wnu nNUPUAMHUN unu ndoi nx
noatun. B OOHOM KOHKPETHOM MpeanoyvTUTENbHOM  BOMSIOWEHWA Konbuo A
npegcraenaetT cobor  deHun,  dypaHwt  unu  nupuanHun. B ogHOM
npeanoYTUTENLHOM BONMOLWEHUW KonbLo A npeacTtasnseT cobon dexunn. B apyrom
npeanodTMTENLHOM BOMMOLLEHUN Konbuo A npepctasnser coboit dypaHun. B

Apyrom.  npennodTuTenbHOM - BONNOLLEHUU  KOJ1bLO A npeacraenaeT cobon

3
Q o
‘}‘f
, NpefcTasnseT coboi heHunesHoe

NIV MUPUOMHUABHOE KOMbLO, FAe KOTAa KONMbLO NPEACTaBnseT COBOi MMpuanHWN,

nmpuaonHnn.

Konbuo, onpeneneHHoe Kak

atoM N NUPUOVHUNBHOIO KOMbLA MOXET HaxoauThCsi B MIOBOM 13 MOMOXEHWH,
o6o3HadeHHbIX Q', Q% Q% 1 Q*. B ogHom 13 BonnowweHui kaxasiii 3 Q', Q% Q*n Q*

npeacTasnseT coboii CH, C-R? unu N, roe He Gonee vem oauH 13 Q', Q% Q% n Q*
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‘npefcTasnseT coboli N 1 no MeHsLel vepe asa us Q', Q2, Q* 1 Q* npeacrasnsioT
cobout CH. B oagHoM u3 BommoweHui kaxasii us Q' Q2 Q° n Q* npeAcTaBnseT
coboit CH, C-R? unm N, fp,e He Bonee Yem oauH U3 Q' Q% Q*uQ* nbeACTaBnﬂeT
coboit N u He Gonee yem ogun u3 Q', Q% Q° u Q* npeacraenser coboit C-R2 B
OAHOM MPEeANOUTUTENLHOM BOMMOLLEHNN kaxaeii u3 Q', Q% Q°u Q* npeacTaBnsieT
coboit CH unn C-R?, n Takum 06pasom KombLo npegcrasnseT coboit eHunbHoe
KOMbLO WNK 3aMellieHHoe (heHUNbHOe KorbLo. B KOHKPETHOM BapuaHTe 3Toro
BONMOLEHMs No mMeHbLueit mepe Asa u3 Q') Q2% Q° n Q* npeactaensaioT cobon CH, n
Takum obpas3om KonbLO npegcTasBnser 006017! He3ameLLeHHbIl peHnn unu denun,
3aMeleHHbld 1 unu oByMS 3aMecTuTensamMu R2 B OLHOM U3 BOMMOLLEHWI OAUH 13
Q', Q% Q°u Q* npeacraenset coboit C-R?%, n Tpn apyrux npeacTasnsioT cobort CH.
B ogHom n‘pé,qnhoMTeanom BonmoweHnn kaxasii us Q', Q% u Q3 npeacrasnser
coboii CH, u Q* npepcrasnsetr coboii C-R% B OpYromMm npeanoyTUTerbHOM
BonnoweHun kaxabiii u3 Q', Q% u Q* npegcrasnseT cobot CH, u Q° npeacrtasnsier
coboii C-R?,

B apyrom sonnowennn oanH us Q', Q2 Q3,‘I/I Q* npepcrasnsiet coboit N, u
Takum 0Bpasom Konbuo npencTaBnseT cobon NUPUAMHUIBHOE UMK 3ameLLeHHoe
MUPUANHUIIBHOE KOMbLO. B 04HOM BapuaHTe 3TOro BOMMOLLEHUS MO MEHbLUE Mepe
aBaun3 Q' Q% Q*uQ* npep,CTaianmoT co6oit CH. B KOHKPETHOM BOMMOLEHIM OfMH
n3 Q', Q% Q° n Q* npepcrasnsier coboii N, a apyrme us Q', @% Q° n Q*
npepcraensaoT cobon CH. B ogHOM KOHKpeTHOM sonnovLueHymm Q® npegcrasnser
cobot N, n Q', Q% u Q* npepcrasnsitor coboit CH. B ApyromMm KOHKpPETHOM
sonnoweHnn Q* npegcrasnset coboit N, n Q', Q% n Q° npeacTasnsioT cobon CH.

KoHKkpeTHble  cneunduyeckme BONMOLWEHUS coeanHeHVn no usobpeTeHuto

npounnoctTpuposaHbl hopmynamu (1-i) u (I-ii):

I-i \J\4

roe Q* npepcraenser coboit CH unu C-R% u Bce apyrue nepemeHHble
SBMAIOTCA TAKUMK, KaK OnpeaeneHo B AaHHO! 3asBke. Takum obpa3oM, COeaNHEHNS
no usobpeTeHnio BKMouYaloT B ceba coeauHenus dopmynst (1) n (I-i) n nx

(hapmMaLeBTUYECKN —NpueMnemble  conmu. [pyrue  KOHKpETHble — BOMMAOLLEHMA
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coeguHennii copmynsl (1), rae Q', Q% Q% v Q* anmoTcyl TaKUMK, Kak onmcaHo‘
Bbllwe, ByayT o4esngHbl cn‘eumahMCTaM B AaHHOW obnacTty.

B oOQHOM MpeanouTUTENsHOM BOMMOLLEHUU COEAMHEHUSA M0 K306peTeHuio
BbiOpaHbl 13 coefuHeHun popmyrnbl (l-i-a) n nx dapmaueBTUHECKN MpUememMblx

COﬂeVI

l-i-a

roe sce I'IepeMeHHble’FIBJ'IFHOTCFI TaknMu, Kak onpe,qeneHo B OAHHOWN 3aaBKe.

B Tex BONMOLLEHNsIX, rae oanH unv Bonee n3 Q', &% Q’n Q* npe.qCTaBﬂﬂPOT

 coBoit C-R?, kaxawiii R? ssRsetcs - OBMHAKOBbIM  WNK paSHbIM Y He3aBMCl/IMO

npegcrasnseT coboOR ranoreHo, ankun, ranoreHoankuin unm -OR® vmm mobon unx
nogTun. B ogHOM 13 BONNOLYEHUNA Ka>|<.u,bw| R? aBnsieTcs OAMHAKOBLIM UNK pasHbIM 1
He3aBnCUMO npeacrasnsaeT coBoli ranoreHo unm Cizankun (1.e. nobon us metmna,
~ 9Tuna, nponuna unu n3onponuna) unv nbon ux noaTun. B ogHOM 13 BOMMOLLEHWI
“ranoreHo”, onpenensLwmnn R?, npeacrtaenser cobon F wnu Cl. B ogHomM w3
BOMMOLLEHUN | kaxabli R? sBMseTcA O0AMHAKOBbIM MMM pasHbIM W HE3aBWCHUMO
npeacTaenset cobol ranoreHo. B OfJHOM KOHKPETHOM BOMJIOLEHNN KaXgbin Rzy
 SIBMSETCS OOVHAKOBLIM UMK PasHbIM 1 HE3aBUCUMMO NpeacTasnseT coboit F unu Cl. B
OHOM NpeanoYTUTENBHOM Bonnomeﬁmm KaXKabIn Rz_ npegcraensaeT cobon F.

OnpegeneHb! KOHkpeTHble coevHeHusi No U30OPETEHNIO, rAe Kaxabid 13 Q'
Q? v Q% npegcraBnsietr coboit CH, n Q* npencraensier coGoit C-F unu C-Cl
(npounniocTpyposaHbl B obem copmynon (I-i-a) Bbille, rae R? npepacTaenset
cobowi F unun Cl). B ogHom BapvaHTe 3Toro BONnoweHns Q* npegctaensieT cobon C-
F. B opyrom BOMMOLWIEHUN ONpeAEneHbl COEANHEHNS N0 N300peTeHunio, rae Kaxabin
n3 Q', Q% n Q* npencrasnset coboii CH, u Q® npeacTaenset cobon C-F nnm C-Cl. B
OZHOM BapuaHTe 3TOro BOMFOLLIEHNS Q® npencraenser coboit C-F.

B KOHKpETHOM BOMMOLWEHUM ornpeaeneHsl coefuHeHus copmynbi (1),
konbuo A npeacraBnAeT coboit dheHun, Bce u3 Q'", Q% v Q° npepncrasnawT cobon
CH, n Q* npepnctasnset co6oii C-R% 370 BOMMOLEHME MPOUAMIOCTPUPOBAHO

dopmynon (l-i-b):
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itb
=~ N :
|
NS
N'/‘\R4

rAe BCE NEepeMeHHbIe ABSIOTCA TakuMi, Kak onpeaeneHo B AaHHOI 3asiBKe.

B oaHom 13 BonnoweHuih onpegeneHsl coeauHeHns no n3obpertenuto, rae W
npeacrasnseT coboit O. B ofHOM NpeanoyTUTENbHOM BOMMOLLEHUM onpeneneHsbl
coefvHeHust no usobpetenuto, rae W npepcrasnset coboit S. 310 BONMoileHne

npounmiocTpmpoBaHo copmynon (l-iii):

)

rAe BCe NepeMeHHbIe ABNSIOTCA TakuMi, Kak onpeaeneHo B AaHHOI 3asiBKe.
B 04HOM KOHKpEeTHOM BonnoweHum W npencraensiet cobon S, Kaxabli 13 Q'
Q? n Q® npepncrasnsieT coboit CH, u Q* npeacrasnset cobont CH unu C-R% 3o

BOMJIOLLIEHWE NPOUNITIOCTPUpPOBaHo dopmynon (l-iii-a):

Nee R
1

l-iii-a

roae Q* npeactasnset coBoit CH unu C-R% u Bce apyrue nepemeHHble
~ AABNSIIOTCS TaKUMWU, Kak ONpeeneHo B AaHHON 3asBKe.

B 04HOM 13 KOHKPETHbIX NPeanoYTUTENbHbIX BAPUAHTOB 3TOr0 BOMOLEHUS
konbuo A npepcrasnsaeT coboi deHun. 3TO BOMMOLIEHWE MPOUMNIOCTPUPOBAHO

dopmynon (l-iii-b):

I-iii-b

rone Q* npeactaensier coBoit CH unn C-R?, u Bce rMepeMeHHbIe SIBASHOTCA
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TakumMm, Kak onpefeneHo B AaHHOW 3asBke.
Adpyrue npumepbi BOMMOLLEHNIA coeNHEHN no n3obpeTteHuio
npownnocTpuposaxbl oopmynamu (l-iii-c), (I-iii-d) n (I-iii-e): '

R3

N\

l-jii-c </'—\>/S\N
H
=N

liii-d

I-iii-e

roe Q* npepcrasnsier coboit CH unm C-R% n Bce Apyrue nepeMeHHbie
SIBMSIOTCA TaKNMW, KaK ONpeLeneHo B aHHON 3asiBKe.

B 04HOM 13 BONMOLUEHUIA onpeaeneHbl coeanHerna no nsobpetexuto, rae R®
npeacTaenseT coboit ankun, ranoreHoankun, HesamelLeHHbIN Cg.eu’mmo‘ankun‘ Nl
Het, unn nwobon mx nopgtun. B op,HOM KOHKpéTHOM sonnowennn R® BbiBpaH u3
ankuna mnw\Het unu n6oro ux noatMna. B ogHOM KoHkpeTHoM BonmolieHnn R®
npenctasnsieT coboit Het, B uacTHocTM Het, cBA3aHHbLIA yepes N. B ogHom
npegnoyTUTENsEHOM  BommoweHun R3 npeacrasnser coboi ankun. B oaHom
KOHKPETHOM BOMMOLLEHUN OfpeaeneHbl CoeanHeHus no usobpeTtenuo, roe R3
BbIGpaH 7K} ankuna (KOHKPETHO Cisankuna), TeTparngpodypaHmna,
TeTparugponupanuna, nupponuanHuna, nMpponuHUna, nmpa3onmnv|H'mna,
nupasonuHuna, MMMAasohMHmna, nMUaasonuanHuna, nMNepuaAHUNA,
~ nunepasvHuia, MopgonuHuna unu TmoMoponuHuna unn moboro nx nogtuna. B
3TOM BOMMOLWEHWUM FeTepoLMKInYecKke rpynmbi MoryT BbITb He3aMELLEeHHLIMA NN
3amMelleHHbIMK, Kak onucaHo B onpegeneHun “Het’. B 04HOM KOHKpPETHOM
annomeHmm R® BbibpaH u3 Casankuna (Hanpumep nponuna, wu3onponuna, H-
byTtuna, w3obyTtuna, emop-Oytuna, mpem-OyTuna (AMMETUNATUNE), NeHTUNa u
rekcuna), nunepuanHuna, nunepasuHuna, mopdonuHuna u TmomopdonuHuna unu.
noBoro nx nogTuna. MNunepuanHun, nwnepasmwn, MOPMONUHKA U TMOMOPAONNHUIT
MOryT BblTb He3aMeLlleHHbIMW WNK 3aMeLLeHHbIMW, KaK OMnucaHo ‘B. orpegeneHum
“Het”. | |
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B oaHOM npegnoYTUTensHOM BOMMOLLEHUN R® npencraenset coboi ankun u,
B 4aCTHOCTW, pas3BeTBNEHHbIn Czgankun (KOHKPETHO usonponus, emop-oyTnn,
n3obytun unu mpem-6ytun unu 6o nux  noaTMN). B ogHOM KOHKpeTHOM
npeanoYTMTENbHOM BOMJOLLEHUU R® npeacTaBnaeT coboit nsonponun unn mpem-
6yTun. B oA4HOM KOHKPETHOM BOMJIOLLEHWUN R® npepnctaenser coboit nsonponun. B
OJHOM KOHKPETHOM BOMJIOLEHUN R® npenctaenset coboit mpem-6ytun. B oaHoM
KOHKPETHOM BOIMJIOLLEHNN R® npeacTaenset coboi TeTparnaponupanun. B ogHom
KOHKPETHOM  BOMIIOLLEHUN | R® npencraensieT coboll  3aMeLUeHHbIA  nu
HeaaMeLLEHHbI MOPONUHIA, B YACTHOCTU HE3aMeLLEHHbIN MopdonmHUI.

Het (kak wucnonb3oBaHO B onpep,eneHmvu R® npepcraenser coboit 5-6-
YNEHHbIV reTepoLVIKN, MetoLmin 1 unu 2 retepoatoma, BbIGpaHHbIX 13 N, O n S, 1
BO3MOXKHO 3aMELLEHHbIN 1 Urn 2 3aMECTUTENAMU, KOTOPbIE ABMAITCA OANHAKOBLIMY
VAW pasHbIMU, K KaXKObIA U3 KOTOPbLIX HE3aBUCUMO BbIGpaH 13 ranoreHo, Cq.zankuna,
ranoreHoC4.zankuna,  rpynn O-Cisankun,  CysankuneH-O-Cizankun,  OH,
Ciazankunen-OH,  okco, SO,(C1.3ankun), CisankuneH-SO,(Cqzankun),  NHp,
N(H)C1.sankun, N(Cqzankun)z, CN u -CH,CN wunu noboro nx noaTtuna. B ogHoM 13
BonnoweHun Het B onpeaeneHun R3 npepcrasnset coboi 5-6-uneHHbn  N-
reTepoLmKri, BO3MOXHO umetowmii 1 AononHMTENbHbIN reTepoaTom, BblOpaHHbIN U3
N, O u S, 1 BO3MOXHO 3aMelLeHHbli, Kak onucaHo Bbiwe. B Oﬁ.HOM KOHKpETHOM
BonnoweHnn Het npeacrasnaet co60oii 5-6-uneHHbIt N-reTepouymkn, He UMeroLni
,u,ononHMTéanblx reTepoaToMOB 1 BO3MOXHO WMelowWwwnid 1 3amectuTenb, Kak
onmcaHo Bbile. B 04HOM KOHKpETHOM BonnowleHun Het npeacrasnaeT coboin 5-6-
uneHHbiih  N-reTepoumkn, CBsi3aHHbIA  4epe3 N, BO3MOXHO umewowmin 1
JONONHUTENbHbLIN reTepoaToM, BbiGpaHHbiii n3 N, O 1 S, 1 BO3MOXHO 3aMeLLEeHHbIN
1 3saMecTUTENeM, Kak onucaHo Bbiwe. B oaHOM u3 ponnoLleHnii Het BbibpaH u3s
BO3MOXHO 3aMeLleHHOoro TeTparnapodypasnna, TeTparugponupaHuna,
AMPPONMAVMHUNA, NMPPONMHIANA, NMPa3ONUANHUNG, NMPA3oNNHUNA, NMUaa30NUHUNA,
nMUaasonNUaNHUNA, nunepuanHuna, nunepasvHina, mopdonuHuna,
ToMopconMHUna unu nboro MX NOATUNA, rAe BOSMOXHbLIE 3aMECTUTENN ABNAOTCA
TakMMK, KaK yKkasaHo Bbllue. B 04HOM KOHKPETHOM BOMNOLLEHAN Het B onpegeneHun
R® npeacraensiet coboin 3aMeLleHHbIl UM He3aMeLEHHbIN  nunepuanHun,
nunepasvHun, MoponuHw, TomoponuHu unu nobon mx noaTun. B ogHom
KOHKPETHOM BOMIOLLEHUN R® npeactasnseT coboit TeTparuaponupaHus. B ogHoMm

KOHKPETHOM  BoMJioLeHnn R® npepncrasnsieT  co6oin 3aMeLleHHbIA  1nu
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He3aMeU.\eHHblVI MOpCbO.I'IVIHI/IJ'I

OnpepeneHbl COeANHEHNSA MO |/|306peTeHvuo roe R* npeacTaensiet coboi H,

‘ankun, ranorexoankun, ankeHun, -OR®, -R5-OR®, -R°®-CO;R®, -R5-SO;R®, -R®-Het,

-N(H)R®, -N(CH3)R® unu -R®-NR®R” nnu nioGoit ux noaTun. B 0aHOM 13 BOMMOLLEHMIA
R* npeacraenseT coboit H, ankun, ankexur, -OR®, -R5-0OR®, -R%-CO3R®, -R%-SO;R®,
-N(H)R®, -N(CH3)R® unm -R®>-NR°R’ nnu nioGoit x noaTun. B 04HOM 13 BOTOLEHMiA
R* npeacTaBnseT cobon -R%-Het, rge R® npeacrtaenset coboit Cq.zankuneH, u Het
npepctaBnseT cobow 6-UneHHbIN reTepouukn, uvelowmn 1 vnn 2 retepoaroma,
BbiGpaHHbIX 13 N, O n S, 1 BO3MOXHO 3aMeLleHHbIn 1 unu 2 3amecTuTensimu,
KOTOpblE ABMSAIOTCA OAUHAKOBbIMW UNU pasHbIMU, 1 KaXKObli U3 KOTOPLIX HE3aBUCMO
BbibpaH u3 ranoreHo, Cizankuna, ranoreHoCq.sankuna, rpynn O-Cqzankun,
Cizankunen-O-Cqzankun,  OH, C1.zankunex-OH, OKCO, SO,(C1.3ankuny),
C1zankmneHS0O,(Cizankun), NHz, N(H)Cqsankun, N(C1.sankus)z, CN n -CH>-CN nnn
moboro ux noaruna. B oAHOM KOHKPETHOM BOMMOLEHUN R* npeacraBnseT cobon -
R%-Het, roe R® npeacTasnsieT coboit CizankuneH, un Het npeacrasnset coboii 6-
yneHHbln N-reTepouukn, BO3MOXHO uMeloLWmMiA 1 OONOMHUTENbHLIA FeTepoaToM,
BbiGpaHHblii 13 N, O 1 S, 1 BOSMOXHO 3aMeLleHHbIn 1 nnu 2 3amecTutensamu,
KOTOpblE SIBNSIOTCA OAUHAKOBBIMU UMW PasHbIMU, 1 KaXabll U3 KOTOPbIX HE3AaBUCUMO
BoibpaH M3 Cizankuna, OH u OKco wnn moboro ux nogtuna. B ogHoM 13
gonnoweHnin N-reTepolnKkn CBA3aH 4Yepes N. B ogHOM W3 BOMMOLEHWUNA R*
npepcTasnseT coboit -R®-NR°®R’, roe R® npeactaensier coboit Cisankunex, v
Kaxkablid 13 R® n R’ HesaBucumo npeacrasnseT coboit H unu ankun, B 4aCTHOCTH H
unu Cqzanxkun.

B omHom w3 Bonrowienwii R* npeacraenser coboit H, ankun, N(H)R® unu

N(CH;)R® unn nioboit ux nogtvn. B ofHOM KOHKpeTHOM Bonmowennn R’

npeactasnset cobont H, ankun unv N(H)R® nnu nioBoii ux nogTun.
CoeguHeHus no usobpeTeHuto, rae R* npepncrasnser coboit  H,

NpoVnnCTpUpoBaHb! hopmyroi (I-iv):

2_~1

Q& N
3/ Q(
Q\//O @ \> Q/4 \ W

1
R )r@/ H =~ N

¥

rge Bce nepemMeHHble ABMSAIOTCA TAaKUMU, Kak onpeneneHo B [aHHOW 3asABKe.




43

B npep,enax 3TOro BOI‘IJ‘IOLlJ,eHVIS-'I KOHerTHble Bonnomeva CoefVHEHWIA Mo
nsobpeteHuio, roe R* npeacrasnser co6om H, npownmocrpmpoeaHbl cdopmynamu (I-
iv-a), (I -iv-b), (l-iv-c), (I-iv-d) u (l-iv-e);:

R") QP N ogr s
‘ (R1) =N
a M 7
N
, |
l-iv-d \]V’/J
R®

(R1)a : Q\/p S
, P
l-iv-e \]q/J

rae Q* npepcrasnsier co6ont CH unu C-R? u Bce Apyrve nepemeHHbie
ABIIAIOTCA TaKUMU, KakK onpeneneHo B JaHHON 3asABke. |

CreunannucTsl B AaHHON oBnacT nerko np-e,ucraBﬂT ceGe,_CprKTyprle
dopmynel, WNlCTpupYloWwne coeanHeHns no nsobpetenuo, rae R* npeacrasnser
coboit H, Ha OCHOBaHWM NpPeALIECTBYIOLETO ONUCAHUS | npeacTaBrieHHbIX
NPUMEpPOB.

B Opyrom  KoHkpeTHoM BonnomeHmm onpep‘,eneHbL coefluHeHnss o
n3obperenuno, rge R* npeactaensier coboit  ankun.  9IT10 BONNOLLeHue
npounnctTpuposaHo opmynoi (I-v):

Q=q’ N
a3’ ﬁ/
’ \\S/\ Q4' ' |-v
R1)‘_@/ m
R Z N -

N ankun

1

rae Bce nepemMeHHble ABnATCa TakMK, Kak onpeaeneHo B OaHHOW 3asaBKe.
B npegenax 3T0oro BOMMOLWEHNA KOHKpeTHble BOMMOWEHNa CcoenuHEeHun no

nsobpetenunto, rge R*  npeacraenser coGont - ankun, NPOUNNICTPUPOBAHbI
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.cbopMynaM_M (I‘-v-a), (I-v-b), (I-v-c), (I-v-d) m (l-v-e):

N R’ |
i

ankun

rne Q* npeactaensier coboit CH unu C-R2, u BCE Apyrue nepemeHHble

SIBIISIIOTCS TAKUMU, KaK ONpeieneHo B AaHHOI 3asiBKe. ;

Cneuvanuctbl B p,.aHHdm obnactu nerko npepctasAT cebe CTPYKTYpHble
copmyrnbl, WINIOCTPUPYIOLLNE COBAUHEHNS no n3obpetenuio, roe R* npep,cfésnﬂef
coboii ankur, Ha OCHOBaHWK NPEALLECTBYIOWEr0 ONUCAHUS W hpe,QCTaBneHHblx
NPYMepPOoB. ‘ '

B o,quM n3 Bonmnowexnii R* npeacraenset coboit Cisankun (1.€. meTun,
3TUn, nponun, uaonponun, H-0ytun, emop-6yTun, usobytun vnu mpem-6ytun). B
O[IHOM NpeanoYTUTENEHOM BonnoLeHun R npeacTaenseTt cobon meTun.

B opHom koHkpeTHom Bonnowenun R* npeacrasnset coGoit N(H)R® umm
’N(CH3)R8. B oaHom npegnouyTtuTensHom BonnoweHun R* npefctaenaeT cobon
N(H)R?, npounmoCTpUpPoBaHHbIA chopmynoin (1-vi):

Q=qQ" N
/ —~
OO Qa /, \\r

\\/7 \

4
1 S\N Q
(R); H |N
v ~ :
¥ N

B npepenax 3TOro BOMMOLIEHUSI KOHKPETHLIE BOMMOLUEHNS] COEAMHEHMI MO

n3obpeterumio, rae R* npeacrasnser coboit N(H)R®, NPOUNIIIOCTPUPOBAHI

—
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cpoprvtynélvwl (l-vi-a), (I-vi-b), (Iivi—c), (I-vi-d), (I-vi-e)? (l-vi-f), (I-vi-g), (I-vi—h):, (l¥vi-j) n (l- -
vi-k): i ' ' -

AP
N\, SN
\ H
o
I-vi-j.

- rae B cpopmynax (I-vi-a), (l-vi-b), (I-vi-f), (I-vi-g), (I-vi-h), (I-vi-j) u (I-vi-k) Q*
npegcraenser co6oi CH nim C-R?, un BCe [pyrie nepeMeHHble ABAAITCA TakumMu,
Kak ornpegerieHo B AaHHOI 3asBKe. | o , |

OnpepeneHsl coegUHEHUst no n3obpeteHuto, rae R® BbibpaH 13 H, ankuna,
ranoreHoankuna, CssUnknoarnkuna, rpynn -RS—C3-5LMKJ'IOaJ'IKMﬂ, Het?, -R%-Het?, -R®-
OR®, -R%0-R®*-OR?®, -R°-C(O);R®, -R%-C(O)NR®R’, -R5-N(H)C(O)-R®, -R°-N(H)C(O)-
R®-OR®, -R*-N(H)C(0)2-R®, -R°-NR°R’, -R5-S(0);R® n -R®-N(H)S(0),R® unu nioGoro
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-Mx nogmné;

rae Cseumknoankun 8 R® BosmoxHo 3ameweH 1 wnm 2 3amecTutensmu,
KOTOpble SBNATCA o,qmﬁaKoBbIMM Unn  pasHbiMU U ‘.Hesaamcmmo‘ Bbl6péHbl n3
ranoreHo, C1-3an|<v|na, ranoreHoCy.aankuna, OH, rpynn O-C1-3anKi/m, OKCO,
S(Cisankun),  SOx(Cizankun), NHz,  N(H)Cizankun  u N(Cizankun);  n
N(H)SO2Cqzankun; u | |

_Het2 npeacraBnseT cobon 4-6-uneHHbiii reTepounksl, umelowmin 1 unm 2
rerepoatoma, BblOpaHHbIX U3 N, O U S, U BO3MOXHO 3amelleHHbin 1, 2, 3, 4 unu 5
C1_3an|<kmnéw| mwnn 1. unm 2 3amecTuTeny, KOTopbie sansfo*rca OANHaAKOBbIMU UNK
pasHbiMu, © Ka>i<,ﬁbn71 M3 KOTOPbIX HE3ABUCHMO BbIGpaH ns ranoreHo, Cy.sankuna,
ranoréHoC1-3ankmna, rpynn - O-Cisankun,  Cyzankunen-O-Cqsankun, OH,‘
CizankuneH-OH, okco,  SOy(Cysankun), C1 3ankmneH-SOé(C1~ sankan),  NH,

N(H)C1.sankun, N(Cqsankun)z, N(H)SO,C1.3ankun, C(O)(C1 sankun), COz(Cq 4anKvm)
. CNun-CH,CN. )

B opaHom Mé BonnomeHmﬁ R® BblbpaH u3 H, ankuna, ranoreHoankuna,
Cssumnknoankuna, rpynn. -R°-Cagluknoankun, Het?, -R°-Het’, -R%-OR®, R
O(CH2)20R®, -R°>-C(O)NR°R’, -R®-N(H)C(0)-R®, -R°-N(H)C(O)CH,0OH, -R5-C(O),R®.
 -R°-N(H)C(0)»-R®, -R°-NR°R’, -R5-S(0O),R® u -R°-N(H)S(O),R® ‘mw._ n6oro  ux
noaruna. :

B apyrom KoHkpeTHom BonnoweHun R Bbl6paH m3 H, ankuna,
ranoreHoarnkuna, HesamelleHHOro  LMKMONponuna, BO3MOXHO — 3aMeLEHHOro
Lmknorekcuna, rpynn -R°-Cssumknoankun, -R°-Het?, -R°-OR®, -R°-C(0):R®, -R>-
'C(O)NRPR’, -R%-N(H)C(0)-R®, -R*>-NR°R” 1 -R%-S(0),R® unu no6oro ux nogruna. B
>O,D,HOM KOHKPETHOM BONIOLEHNN R8 BblOpaH u3 H, ankuna, ranoreHoankuna,
He3aMeLLEHHOro LUMKIIONponuna, BOSMOXHO 3aMeLLeHHOro uuknorekcuna, rpynn -R°-
Het?, -R°-OR® 1 -R®-S(0),R® unu no6oro nx nogvna.

B ogHOM  KOHKpeTHOM - BOMMOLWEHUW —onpedeneHbl - COeaMHeHus o
nsobpetenuio, roe RE BbibpaH u3 H, ankuna, ranoreHoankuna, Cs.gluknoarnkuna,
- rpynn -R°-Cgsumknoankun, -R%-OR®, -R%-0-R%-OR®, -R®-C(O),R®, -R5-C(O)NRPR’,
-R%N(H)C(0)-R®, -R°-N(H)C(0)-R®-OR®, -R5-N(H)C(0)-R®, -R®-NR°R’, -R5-S(0),R®
n -R%-N(H)S(0),R® unu no6oro nx nogtuna. |

B ogHOM KOHKpeTHom BonnouweHun R?E .Bbl6paH |/|3’ H, .'anKmna,_
ranoreHoankuna, Casgluknoankuna, rpynn -R°-Cseumknoankun, -RE-OR®,  -RS-
O(CH)20R®, -R°-C(0)R® -R°-C(O)NR°R’, _RS-N(H)C(0)-R®, “R°-N(H)C(O)CH,0H,
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-R5-N(H)C(O)2-R"’3,"—RS-NR6R7, —R5-S(O)2R6,"-RS-N(H)S‘(O)zRB; unu  nboro ux
nogTuna. |
B apyrom ~ BOMAOLLEeHUM R® BbibpaH u3 H, ankuna, rahoreHoanKmna

HE3aMeLLUeHHOro. LimKnonponuna, BoO3MOXHO 38M€LL18HHOI'O LlI/IKJ'IOI'eKCI/Iﬂa rpynn R5

Casuuknoankun, -R5-ORS, -RS. C(O)ZRG, -R*-C(O)NR°R’, -RS-N N(H)C(0)-R®, -R>-

NR°R’ n -R%-S(0),R® unu nioboro ux noatuna.

B ogHom  KOHKpeTHOM BonnoméHmm R® Bb:6paH m3 H, ankuna,
ranoreHoankuna, — HesameLieHHoro ummbnponmna, BO3MOXHO  3aMELLEHHOro
umknorekcuna, rpynn -R%-OR® u -R%-S(0),R® unm mioGoro ux noaruna.

B oaHom u3 BonmoweHu C3_6uMKnoam<mn B R® npegcrasnseTr  coboi
BO3MOXHO 3aMeLLEHHbIN LMKNONpOonun, LMKIoBYTUM, UMKNONEHTUI UMW LMKNOreKcun
unu nwoboin ux noatum, roe 503Md>|<Hb|e 3aMecTuTenn SABNSKOTCS TakuMu, Kak
ornpepeneHo Bbllwe. B O,liHOM KOHKpETHOM BonnoweHun Cssumknoankun B R®
npeacraengaer COGOVI\HESaVMeLueHHbWI LuKrnonponur, HesaMeweHHbIn LuknobyTun
unu BOSMC)KHO 3ameLLeHHbIV Lukrorekcun. B ogHoM KoHkpeTHoM BonnowleHun Cai.
eUMknoankun B R® npeactaenseT  cobOW  He3aMeLllUeHHbIi  LuKnonponum,
He3aMeLLEeHHbI uMKno6yTvmv,-' He3aMeLLeHHbIR  LMKIOreKCun WNu  UMKMOreKcusl,
3amelleHHbIn oaunH pas rpynnoit N(H)S(O),CHs. | |

B mpyrom Bsonnoweum R® npeacraenser coGoit Het? unm -RS-Het? nrn

mo6ovu ux noartun. B OfHOM KOHKPETHOM BOMMOLLEHNM R® npegcraenseT coboii -R°-

Het?, Takoii kak CHa-Het? unm (CHy),-Het?.

B oagHom u3 BonnoweHuin onpeneneH R, roe Het? (BkNoYas Kak R5—Het2)
npeacTaenaeT cobon 5-6-uneHHblt retepounkn, umerowmuin 1 unn 2 retepoatoma,
BbibpaHHbix 13 N, O 1 S, 1 BO3MOXHO 3amelLeHHbii 1, 2, 3, 4 unu 5 Cizankunamu
(KoTopble sBRASKOTCA OAUHAKOBLIMW Unu pasHeimu), w'm 1 vnn 2 3ameCTMTeh9Mm,
KOTOpPbIE ABMATCA OAMHAKOBLIMU UITN Pa3HbIMU, U KaXAbIA U3 KOTOPbLIX HE3aBUCKMO
BbiBpaH 13 ranorexo, Cisankuna, ranoreHoCisankuna, rpynn  O-Cysankun,
Cisankunen-O-Cqzankun, OH, CysankuneH-OH, okco, SOz(Cy.3ankun), Cqzankunex-
SOz(Crsankun),  NHz,  N(H)Cizankun,  N(Cisankum), — N(H)SO,Cqsankun,
C(O)(Cy.zankun), CO2(Cy.4ankun), CN n -CH,CN.

Bonee koHkpeTHo, Het? npeacraenseTr cobon S-6-UNeHHbIN  reTepoumkn,
BO3MOXHO 3aMeLUEHHbI MeTUIIOM UK 3TUIOM B KonuyecTse 1, 2, 3, 4 unu 5, Gonee

KOHKpeTHO, meTunom. B gpyrom BonmoweHun Het? npegcrasnsetr cobon 5-6-

YNEHHBIA reTepoumk, umetoLmin 1 unu 2 retepoatoma, BeiGpaHHbIX U3 N, O 1 S, n
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- BO3MOXHO 3aMelleHHbIA 1 unu 2 3amectutensamu, kompue SIBNSIOTCA OAUHAKOBBLIMM
Ny pasHbiMU W He3aBMCUMO BbIOpaHbl M3 ranoreHo, Cizankuna,
ryanoreHoC1_3anKMna,~ rpynn — O-Cyzankun, 01_3aanneH'—O-C‘1.3anKMn, OH,
C1-5ankmneH-OH, okco,  SO3(Cy.zankun), | C1-3aﬂKMﬂeH—SOQ(C1-3aﬂKMﬂ), NH;,
N(H)C1zankun, N(Cisankun),, N(H)SO,C1.aankun, C(O)(Cy.3ankun), CO2(C1.4ankun),
CN 1 -CH>CN unm nto6oro nx noaruna. | < d

B HeKOpoblx BONOLEHUNAX |)|306peTest=| 'rpynna‘ He.t2 ABnseTcA
HesameueHHon. B Ttex BOMOLLEHUAX, rae Het? 3a|vleLueH 1 unun 2 3amecTutenamu,
KaK onmcaHo Bbille, OnpefeneHo KOHKPETHOe BOMMOLIeHWe, TAEe 3aMecTuTerb(u)
BbiOpaH(bl) u3 Cizankuna, ranoreHoCqankuna, rpynn O-Cjzankus, Cisankunien-
OH, okco, SOy(Cizankun), C1-3aanneH-SOZ(C1Q3anKmn), NH,, N(H)C1_3an|<mn,
N(Cqzankun),, C(O)(Cizankun) u CH>-CN wnm noboro  mx nogtuna. B Gonee
KOHKPETHOM BOMMOLLUEHUA BO3MOXHbI(e) 3amecTutens(n) Ha Het2 BbiBpaH(bl) 13
Ci.zanknna, ranoreHoC1_3aanna, royan  O-Cisankun, Cqsankunen-OH,  okco,
SO;(Cq.3ankun), Cqzankunen-SO,(Cizankun), C(0)(Ciszankmun) n CisankuneH-CN
unu nboro mnx noatuna. B Op,HOrM KOHKPETHOM  BOMMOLLUEHUM  BO3MOXHbil(e)
3aMéCTV|Tenb(m) Ha Het? BbiOpaH(bl) 13 Cqsankuna, okco, rpynn SO(Ci.zankun),
Ci.zankuneHn-02(Cqzankun), NHz, N(H)Cisankun, N(Cqzankun),, C(O)(Cq.zankun) u
COy(Cy.qankun) unum moGQro nx noaTuna. B ogHOM KoHKpeTHom BonnolleHun Het?
npeacTaenser cobon 5-6-uneHHbit N-reTepouunkn, BO3MOXHO BKmoqarQu_mm 1
AONOMHUTENbHbLIN reTepoatom, BbiGpaHHbit 3 N, O 'S, 1 BO3MOXHO 3aMeLLEeHHbI
1 unu 2 3amecTuTenamu, Kak onpeaeneHo Bbille.

KoHkpeTHble mpumepsi rpynn, onpegensitowux Het? (skmouas RP-Het?) B

npenenax onpegeneHns R8 BKIto4aloT B cebs, HO He OrpaHn4YmMBalOTCA STUM.
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nm nobbim  nx  noaTvnoM. Touka npucoefguHeHus K amuuy (NH) wnn
Ci4ankunery (R°), B cnyuae R®-Het?, 0603HaueHa cBOGOAHOI CBA3bIO.

B ogHOM npeanoyTUTENsHOM BONMOLWEHUNM onpefeneHbl COoeAvHeHUs o
nsobpetenuio, raoe R® npeacrasnseT coboi H, Ci4anknn vnn ranoreHoCy.4ankun. B
OAHOM npegnouTuTensHom Bonnotwernun R® npeacrasnset coboit H. B Lipyrom
npeanodTMTensHoM BonnoweHun R® npefcrasnsieT coGoit Cq4ankun, BKIOYES
KakObll M3 MeTuna, aTuna, nponwna, usonponuna, 'H—6$)Tmna, nsobyTtuna, emop-
Oytuna u mpem-6ytuna. B o4HOM KOHKPETHOM npep.nhoMTeanoM BonnoLeHun R®
ripeacrasnaetr cobon wusonponun unu m3obytun. B gpyrom npennhoMTeanoM
gonroweHu R®  npencrasnsier  coBoit  ranoreHoCi4ankun, B YacTHOCTY
bTopC14ankun unu xnopCi.sankun, Gonee KOHKpeTHO, bTopC1.4ankun. KoHKpeTHble
npumepsl pTopCqsankunbHbIX rpynn sknovawoT B cebsa dTopaTtun, AncTOPaTUN,
TPUTOPSTUN N ITUNTPUDTOPMETUN, |

AnkurieHoBas rpynna, hpe,u.CTaBneHHaﬂ R®, MoxeT 6biTb NUHEMHOR W
pasBeTBNEeHHOW. B OAHOM M3  BONSOWEHWA OnpefeneHbl  COeAUHEHUS Mo
" nsoBpeteHmno, roe R® npeacraBnsieT coBoit MeTWUNEH WA aTVlneH, BKIito4as
-CH(CHa)-. ‘

B ofHOM 13 BOMMOLEHUIA ONpeaeneHsl coeanHeHns no nsobpetenuio, rae R®
n R’ SBRSIOTCA OAVHAKOBLIMW UMM Pa3HbIMUK, M KaXKALIA U3 KOTOPLIX HE3aBUCMMO

BbIOpaH u3 H, Cysankuna n ranoreHoC4zankuna unu nioboro nx nogruna. B ogHom
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"3 BOI’IﬂOLlJ,eHMI/I R® u R ssnsiotcs op,MHaKOBbIMM nnu pa3HblMM N Kaxabin 13
KOTOpbIX HE3aBMCUMO BbiOpaH u3 H, Cy_sankuna.

B OOHOM MpeanoyYTUTENbHOM BOMIOLIEHUN COEAVHEHNS MO M30BpeTeHmIo

NPencTaBnsloT cobol coeauHEHUs cpopmynibl (I-vii) nnn ux chapmayesTudeck

npunemnemsblie conm:

N\‘ alkyl
O

l-vii

~ 0

roe Q* npeacTaBnseT cobon CH nnu C-R% u Bce apyrue nepemeHHue
ABMAIOTCSA TAaKNMU, KaK onpep,eneHo B AaHHOW 3asBKe.

B O,D,HOM NPeanoYTUTENBHOM BOMSOLLIEHUN COEAMHEHUS no M306peTeHmo
npeacraBnsaloT cobon coeguHeHUs (bopmynbl (I-viii) nnu ux capmalesTUYecKn

- npuemMnemMble -Conu: . L
Het

I-viii

rne Q* npe,D.CTaBﬂFleT cobot CH wrm C-R% u Bce ApyTvie nepemeHHbie

ABRAITCA TaKUMW, KaK onpeneneHo B OaHHO’ SEFIBKe

B ogHom npegnovYTuTensHOM  BONSIOLLEHUN coegnHeHnsa no I/I306peTeHl4l'O\ L

npeacraenaoT coboit coeauHeHus copmynbl (l-ix) uam ux dapmaueBTUHECKU

npueMmnemsbie conu.

N alkyl
O

l-ix

"N
\N/;kN
H

)

roe Q* npepgcrasnsier cofoit CH nwmm C-R% n Bce Apyrue nepemeHHbie
SBNATCA TAKUMU, Kak onpegeneHo B AaHHON 3asBKe. :
B ooHOM npeanoyTWTENnbHOM BOMMOLUEHUU COEAMHEHUS No n306peTeHnto

- : ‘;
npeacTaensAT coboli coeanHenus dopmynbl (I-x) unum ux apmauesTyecku U
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npremnemble conu:

roe Q* npencrasnser cobon CH wunn C-R% un sce Apyrve nepemeHHsie
ABNATCA TAKUMU, KaK onpegeneHo B naHHOM 3a9BKe.

CnéqyeT NOHUMATL, 4TO HacTosilyee usobpeTeHne BKMOYaeT B cebs BCe
KOMOVMHaUMM 1 noaTunel KOHKPETHbIX — u/unu  npegnoyTUTENnbHbIX roynn,
onpefeneHHbIX B JaHHOWN 3asiBKe BbiLLe.

KoHkpeTHble npumeps! coeauHennii no HaCTomuemy n3obpeTeHuo BKMoYatoT
B cebs coeMHEHUs, nepeyncrieHHbIe B Mpumepax, koTopble CrIeAyIoT HIKe, a Takke
thapmaLieBTUYECKU NpueMnemMble Conn COEAVHEHNI, NPOUMNITIOCTPUPOBAHHBIX B Buge
CcBOOOJHOrO OCHOBaHUS, U apyrve cbapmauesmqecm npuemMnemsle conmn 3Tux
COEAMHEHUIA, NPOUNIIOCTPUPOBaHHbIE B BUAE CONeil.

lNpeanoyTuTenbHbie COeAuHeHnsi popmyrbl (1) BbIBpaHbI Us:

£ N-{3-[5-(2-amuHo-4-nupum vuJ,MHmn)-Z-(i -
.0

AnmeTunaTun)-1,3-tnazon-4-unj-2-
dhropdheHun}-2,6-

CH, AndTopbeHsoncynshoHamug,

-/@F H,C_ CH, N-{3-[2-(1 ,1-,qmMeTmnSTmn)-S-(ZQMeTMnA-
0] CH,
F §"=o F Nz\)L - mpuMuanHun)-1,3-tnason-4-unj-2-

HN S dTopcpernn)-2,5-

Z N ,U,VICbTOp6eH30n‘CyﬂbeOHaMMD,,




H Cl N
L A N:<
oY N
SN
|
N//kNHz

N
g- LS
7\
F OO
“ N
< |
N™ TNH,
F H,C CH,
/@//O ’QLCHa
F S=0.F N=
: |
: HN YL
Z N
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N-{3-[5-ﬂ(2—aMI/IHO-4-ﬂMpVIMM,ELVIH‘V|ﬂ)-2- _
(Tetparugpo-2H-nupan-4-un)-1 ,3-Tmason-4-
un]-2-ptopdhennn}-2,6- |
,qubTop6eH30ncyn'bcb0HaMm,q,

N-{3-[5-(2-amuHO-4-nupumnamuHnn)-2-(4-
mopdonuHun)-1,3-tuason-4-unj-2-
¢propcerun}-2,5- | |
,L'l,VId.)TOp6eH3OJ'IcyﬂbeOHaMMﬂ,‘

N-{3-[5-(2-amuHo-4-nupumngnHun)-2-(4-
MoponuHun)-1,3-tnason-4-unj-2-
xrnopceHun}-2-yparcynscoHamus,

N-{3—[5-(2-8MMHO—4—HI/IpMMI/Ip,MHI/IJ'I)-Z-(4-
Mopconuuun)-1,3-Tuazon-4-unj-2-
xnopenun}-2,5-

AnropbensoncynbdoHamug, u

N-{3-[2-(1,1-an MeTUNaTUI)-5-(4-
nupuMnanHun)-1 ,3-Tma30n-4-mn]-2-
chopcpeH’mn}-Z,S-
gmd)Top6eH30ncynbcbeaMM,q |




N—{3-[5-(2-aMVIHO—4-I'Ilel/lMI/IﬂI/!HI/IJ'I)-Z-‘
(TeTparnapo-2H-nupak-4-un)-1,3-Tnason-4-

, mn]—2-xnopd3em}m}—3—d3ypaHcynbeOHaMM,q

N-’{3-[5—(2-aMMHo-4-nmpMMMAMHmn)PZ-,
(TeTparuapo-2H-nupax-4-un)-1 ,3-Tnason-4-
unl-2-propdennn}-3-cpypaHcynbhoHamug

M nX hapMauLeBTUYECKU NPUEMNEMbIX COMel. B opHom ma‘Bonho‘meHwﬁ
BblLLiEyKa3aHHbIE COEANHEHNS HAaXOAATCA B hopMe CBOGOAHOIrO OCHOBAHMS.

B uwactHocTW, npegnoytuTensHble coeanHeHus bopmynel (1) BkMoyawT B
cebs, HO He orpaHUYMBaOTCH, 3TUM: ',

F N-{3-[5-(2-amuHo-4-nupumuamnHnn)-2-(1,1-

Q»Ef/o - ' nmmemnsmn)—1,3—Tma36n-4-mn]—2—'
F | dropcdenun}-2,6-
CH, - AupTopGeHsoncynbhoramu,
o,
F H,C, CH, N-{3-[2-(1,1-gumeTunaTun)-5-(2-meTnn-4-
F/(ji?”:o £ Nsz o npumnagneun)-1,3-tnason-4-unj-2-
HN N ° propcdheHnn}-2,5-
Z N ,qwdoTop6eHaoncynbcp0HaMM,q,
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Q .N—{3-[5-(2-aMI/IHO—4~HI/IpI/IMI/ILl,l/IHMJ‘I) 2-

FH F N_ (TeTparuapo-2H- -nMpaH-4- -un)- 1 S Tmason-4-
| O»S\(\)’N NG wnl-2dropdenun)-2.6-
N qmd)Top6eH30ncyan30HaM|/m,
| N//kNHz

n nx CbapMaLleBTl/NeCKM npuemnemsie - conu. B OAHOM 13 BonnomeHmw
BbILLEyKa3aHHble COeIUHEHNS HaXOAATCS B thopme cBoBOAHOro OCHOBAHMS.

OavH u3 npumepos Gonee npeanhoMTeanoro coeanHeHus chopmynbr (1)
npeactasnser cobon N-{3-[5-(2-amuHo-4- nmpmmm,qw—mn) 2-(1, 1-,qu|eTmnaTmn)-1,3-

Tnason-4-unj- 2 -(pTopcheHunn}-2 6—,EU/ICbTOp6€H30ﬂch'IbeOHaMl/I[I,,

F

O

1PXe]

-
N

W ero dapmaueBTUieCcKn npremnemble Conw. B
OAHOM U3 BOMMOLLEHWUN yKasaHHOEe CoeLUHEeHne npefcraenset cobor cesoboaHoe
OCHOBaHue. B fpyrom BonnoweHuu yKasaHHoe coednHeHue HaxoauTes B chopme ero
thapmaLlieBTUYECKN npUeMnemoi Co/m, BbIOPAHHOW M3 MesunaTHOM, cynbcbaTHom
rm,qpoxnopm,qum W HaTp1eBowW conesbix hopm coeanHeHus.

Hpyroid npumep 6Gonee NPEANoYTUTENBHOrO CoeaNHeHus cboplvlynbl (h
npeacrasnser cobowt N-{3-[2-(1,1 -ANMEeTUN3TIN)-5- (2-MeTmn-4—nMpMMM,qumn)-1,3—
TMason-4-wn]—2-q)TopcbeHmn}—2,5-,qmq3Top6eH3oncynbd30HaMvm,

F H,C_ CH,
/@[ D CH,
F SSOF  N=

HN S

S
N %y ero dapmauesTyecku npmemnebee conn. B
O/IHOM U3 BOMMOLLEHNIH yKasaHHOe CoeauHeHne npeactasnseT coboil cBoBogHOE
OCHOBaHWe. B pyrom BonnoLeHnm ykasaHHoe COSANHEHME HAaXOANTCS B hOPME ero

apmauesTuiecku npuemnemori conu, Bb|6paHHOI/I U3 MeannaTHoi, cynbcbaTHom
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rMapoxnopuaHon u HanmeBoﬁ conesbix hopm coeanHeHus. ‘

Opyroi npumep Gonee npep,nhoMTeanoro COG,EWIHeHI/IH cbopmynbn (h
npeacraesnser co6ow N -{3-[5-(2-aMuHO-4- ~MMpUMNANHUN)-2- (TeTparwapo 2H-nupan-
4-un)-1,3-Tnason-4- -un}-2-coroppennn}-2 6-,qwcp'rop6eHaoncynquOHaMMp,

W ero dapmaueBThYecku npuemnembie conu. B
OAHOM M3 BOMMOLEHWIA yKasaHHOE coeauHeHue ApeacTaBnseT coboii CBo6o,que
OCHoBaHue. B apyrom BOMIIOLLEHNN yKa3aHHoe COeAnHeHne HaxoanTes B hopme ero
(bapmauesTUYeCKU NpUemMnemMon conu, Bb|6paHHom N3 Me3unaTHou, cynbaTHOM,

TMAOPOXNOpPUaHON K HaTpUeBOW conesblx qDOpM COG,D,VIHGHVJH. '

OTHocuTEenbHO  coeamHeHw opmynbl - (I-iv-k),  onucaHHbIX  Bbilwe

,  OCODEHHO  MpeanoYTUTENBHLIMM BOMJIOLEHUAMY
COeANHEHWIt ABNSIIOTCH COeaNHEHUS (I-iv-k1) u (I-iv-k2), :

‘ Foo NQ’/
o J 132 \_s
. _H Pz N
. |
I-vi-k2 NS
N/'\H_Rs

CornacHo ogHoMy BonnoweHMo M300peTeHNA  NpeanoxeHbl CoeauHeHUs
cbopmynel (1)

roe:
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a pasHo 0, 1, 2 nu 3;

kakabli R' sBnsieTcs OfAMHAKOBLIM UMM pasHbIM M HE3aBUCUMO BbiOpaH 13
ranoreHo, ankuna, ranoreHoankuna, -OR®, -CO2R®, -NR®R” n -CN;

konbLo A BbiBpaHo n3 Caglmknoankuna, geHuna, 5-6-4neHHOoro reTepoumkna
N 5-6-UNeHHOro retepoapwna, rae Kaxabll yKkasaHHbIA reTepouvkn u yKasaHHbI
reTepoapun umeet 1 unm 2 retepoatoma, BbiGpaHHbIX U3 N, O 1 S;

kaxaslit n3 Q', Q% Q* n Q* npeacrasnser coboit CH, C-R? urm N, roe He
6onee yem oanH n3 Q', @2, Q% n Q* npeacraenset coboii N;

kaxabi R? sBNAeTCs OAMHAKOBbLIM UMK PasHbIM 1 HE3aBUCUMO npeacrasnseT
coBoii ranoreHo, ankus, ranoreHoankun nnu _OR®:

W npeacTasnset coboi -O- nnn -S-;

R® npenctaenseT cobon H, ankun, ranoreHoankurn, ankunex-OH, NR®R’,
Cagumknoankun unu Het;

roe ykasaHHbld Csgluknoankun B R® BO3MOXHO 3ameLueH 1 vin 2

3aMecTUTEnsaMKN, KOTopble SBMSIOTCA  OAWHAKOBBIMUA - MU pasHbiMn U

He3aBUCMMO BbiGpaHbl w3 ranoreHo, Cisankuna, ranoreHoCqsankuna, OH,

rpynn  O-Cqzankun, OKCO, S(Cisankun), SO, NH,, N(H)Cqizankun wn

N(C1.zankun)z; |

Het npepcrasnaeT co60li 5-6-4neHHbIN reTepoumKi, umetowuin 1 nnm 2

reTepoaTtoma, BblOpaHHbIX 13 N, O u S, u BO3MOXHO 3aMeLleHHbIn 1 unn 2

3aMecTuTensMun, KOTopble ABMSAOTCA 6[J,VIHaKOBb|MVI WAV pasHbIMU, N KaXabIA

N3  KOTOpbIX  HE3aBMCMMO  BbiOpaH  n3  ranoreHo, Ci.3ankuna,

ranoreHoCsankuna, rpynn O-Cqzankun, C1.zankunen-0-Cqgankun, OH,

C.zankuneH-OH, okco, SO,(Cyzankun), Csankuned-SO(Czankun), NHo,

N(H)C1.zankun, N(Cq.3ankun)z, CN n -CH.CN;

R* npeactaensieT cobon H, ankun, ranoresoankun, ankenun, -OR®, -R%-0R®,
_R%-CO,R®, -R°-SO,R®, -R®-Het, -N(H)R®, -N(CH5)R® nnu -R%-NR°R’;

kaxablii R® aBnseTca oanHaKkoBbIM Unu pasHbIM 1 He3aBWCUMO npeacTaenaeT
coboit Ci4ankuneH;

KaXkabIv R® 1 kaxaplin R’ genseTcs OAUHAKOBBLIM WU PasHbIM W HEe3aBNUCUMO
npegcTaenseT coboi H, ankun unu ranoreHoankun; n

R® BbiGpan u3 H, ankuna, ranoreHoankuna, CasUMKnoankuna, rpynn
_R°-Cyeumnoanivn, Het?, -RS-Het’, -R°-OR’ _R5-0-R5-OR®, -R°-C(O):R®, -R*-
C(O)NRR’, -R°-N(H)C(O)-R®, -R5-N(H)C(0)-R%-OR?, -R®-N(H)C(0)2-R", -R5-NR°R’,
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-R®-S(0)2R® 1 -R®-N(H)S(0),R®:
roe ykasaHHblil Caeluknoarnkmn ‘B,RS, BoémomHoﬂsameLueH 1 vnn 2

- 3aMECTUTENAMU, KOTopble  ABMSHOTCS OAMHAKOBBLIMU ~ UMW - PasHbIMKA 1

He3aBUCVMO BblOpaHbli U3 ranoreH‘o, Ci.zankuna, ranoreHoC1-3an‘Km1a, OH,

rpynn. O-Cyzankun, okco, S(Cizamkun), SO, NH,, N(H)C4_zankun VI

N(Cizankun), u N(H)SO,Chzankum: v

Het? npeACTaBnﬁeT_ co60M 4-6-UneHHblik reTepbuMKn, nvetowmin 1 unn

2 reTepoaToMa; BbIOpaHHbiX 13 N, O 1 S, 1 BOZMOXHO 3aMeLLEHHbI 1, 2,3, 4

mwnn- 5 C1,3an|<|/|naMVi unu 1 w2 3amecTuTensmu, KOTOpble . ABNAKOTCS

OAVHAKOBbLIMMW UMK paSHbiMM,‘M KaXkabl N3 KOTOPbIX HE3aBUCUMO Bbl6paH n3

ranoreHo, Cqzankuna, ranoreHdC1_3anr<mna, rpynn O-Cq_zankun, Cqsankunex-

O-Cizankun, OH, CijankuneH-OH, okco, SO(Cy_zankun), C1-3an|<vmeH-

SO2(Cy.zankun), NH;, N(H)Cysankun, N(C1-3anKmn)2, | N(H)SO,C_sankun,

C(O)(Cyzankun), CO2(Cyankun), CN n -CH,CN: '

1 nx dbapmaLeBTUHECKU NprueMnembie Conu. '

Cneuynanuctam B pdaHHon obrnactn 6GygeT MOHATHO, YTO coeanHeHns
dopmyrbi (1) MOryT GbITe UCNOMb30OBaHbL! B Bu,u,e nX hapmaueBTnYecKku npmemhemoré
conesoro BépmaHTa. dapmaLeBTUYECKN NPUeMIeMbIE COMN COEANHEHMI hopmysibi
(1) BknoyaloT B cebs Tpa,qmuMOHHblé conu, obpasoBaHHble U3 hapmaLeBTUYECKM
npueMnemblx (T.e. HGTOKCI/I‘-IHbIX) HeopraHmyeckux unm opraqueCKmx KACMOT unu
OCHOBaHUN, a TakKke qefaemequle aMMOHVeBble conu. PenpeseHTaTuBHbie COMM
BKNtO4aloT B ceba crneaylowme: auetar, 6eHsoncynbdoHaT, GeHsoar, 6MKap60Ha_T,
6mcynbdoaf, BuTtapTpar, 60paT, Gpomug, kanbuua ageTarT, kamaunar, kapBoHar,
Xnopua, KnasynaHar, uutpar, AUIMAPOXNIopua, SAeTaT, 3AM3unar, acTonar, a3unar,
STaHonamuH, dymapar, rnyuenTtaT, rKoHaT, raytamar, rmmkonnunapcaxunar,
rexkcunpesopumHart, rugpabamuH, rugpobpomua, ruapoxnopua, I'I/IJ:LpOKC.I/IHa(bToaT,'
Miogua, W3eTWoHaT, nakTaTt, NakTo6uoHaT, naypat, manaT, maneaTt, MaHgenar,
mesunart - (MeTaHcynbdoHaT), MeTunbpomud, - MEeTURHUTPAT, MeTuncynbdar,
MOHOKanusi maneaT, MykaT, HancunaT, HUTpar, N-Memnmmxamvm, okcanart, namoart
(embBoHar), nanbmuTaT, NaHToTeHar, docdar/andocgar, nonwranaKTypOHaT, Kanumn,
canuuunar, HanWl, cTeapat, cybaueTaT, CyKUMHAT, TaHHaT, TapTpar, Teoknar,
To3unar (MeTmn6eH30ncynbcb0HaT), TPUITUNMOANA, TPYMETUIaMMUaK 1 Banepar.
Hpyrue conu, Takue Kak Liasenesas n TpmcpTopchyCHaﬂ, KoTopble camu no cebe He

ABNAKTCA (hapMaLEBTUYECKN NPUeMNIeMbIMU, MOTyT BbiTh MOME3HbLI MY NoayyeHUH




58

Coneun, nonesHbIx B KavyecTBe MPOMEXYTOUHbIX coeAViHeHMﬁ npwu nonyqumm
COeAvHeHnin no gaHHomy n30bpeTeHunio, u 3T0‘06pa3yeT AOMNONHUTENbLHBIA acnekT
n3obpeteHns. B oaHom us BONMOLWEHMI coefiuHeHne chopmyribi () HaxoguTcs B
cpopme cBoBogHoro ocHosanus, B OAHOM 13 BONMOLLEHWI coefuHeHne opmysbi (1
HaxoauTca B hopme MesaunaTHol conu. B OOHOM U3 BOMMOLLEHWI coeAwHeHme
opmyner (1) Haxo[uTca B copme cynbdaTHoI conu. B ogHom n3 sonnowenuin
coenuHeHne copmynei (1) Haxoamcn B (hopme rugpoxnopuaHoi conu. B OAHOM U3
BONIOLWEHNIA coeauHeHne cdopmynel (1) Haxoantcs B hopme Hanmeéoﬁ conu.
HekoTopble BapuaHTsi coneﬁ'coe,qhHeHmﬁ MOTYT NpeacTaBnsaTs coboii CconbBaThl, B
HacTHoCcT ruapatsl. B ogHom u3 BONoweHui coe,qMHeHme copmynel (1) unu ero
cpapmaiieBTuYeCKN Npremnemas cons HaxopuTes B chopMe MOHO-, an-, Tpu- Unu
nonyruapara. ' | ’

Cnocobbi nonyyeHus ¢apMaueBTMHeCKM’ npmemnéMblx; coneii coeguHeHun,
TaKux Kak coe,queHMﬂ cbopMynbl (), ssnstoTcs Tpa.D,VILl,I/IOHI-I‘bIMI/I B A@HHOI1 o6nacTy.
Cwm., Hanpumep, Burger's Medicinal Chemistry and Drug Discovery 5th Edition, Vol 1:
Principles and Practice.

Kak 6ynet oueBmaHo cneuvanucram B AaHHOW obnactn, B cnoéo6ax,
OMUCaHHBLIX ~ HWKEe ANS  nonyyeHus | COeAnHEHUn  chopmynbl (), HekoTOpble
npomemdequle CO€AMHEHUA MOryT HaxoAuTbCA B dopme d)apmauesmqecm
npuémnemMblx comneit  coeauHenus. Cnoco6b nonyyeHus - dapmaueBTUYECKU
MPYeMIEeMbIX COMe MPOMEXYTOUHbIX QoegVIHeHMVI W3BECTHbI B faHHOI obnacTtu u
ABIAKOTCA aHanormvyHbiMu cnocobam nony4yeHus d)apmaueamqecn(m npueMnemsbIx
coneu Apyrnx COeAMHEHNA, Takux Kak coeauHeHns chopmynsl (1),

MonaraioT, YTo coepnHeHus no n3obpeTteHuo MHMMOVPYIOT oaHy unu Gonee
KMHa3 1, B 4acTHOCTW, oaHy unn Gonee KuHa3s cemeiictea Raf (“MHrM6MTop Raf”).
CoenviHeHns no n30bpeTeHuo Takke MoryT MHrMGMpOBaTb O4HY nnu Gonee gpyrux
KUHa3 U, B 4aCTHOCTWU, TUPO3UHKUHAS. HekoTtopble coeguHennst no n3obpeteHuio
MOryT UHrnbuposaTts B-Raf (“nHrubutop B-Raf’). XopoLuo nokasaHo, 4To UHMMBNTOPbI
Raf, Bknovyas MHrMGuTopsl B-Raf, kak nonarawT, ABAATCA NOME3HLIMU B KayecTse
MPOTUBOPAKOBBLIX 1 NPOTNBOONYXONEBLIX areHTos. Cm., Hanpumep, Davies (2002)
8biwe, Garnett (2004) ebiwe u Zebisch (2008)  ebiwe. MNpoTuBopakoBble n

MPOTUBOONYXONEBbIE adpbexTbl  3TUX UHrMbuTopos KWHas, Kak nonarawt B
HacTosee BpeMsi, aBnaoTcH pé3yﬂbTaTOM MHIMBMpPOBaHNS OoAHONM Unu 6onee'KmHa3 /

cemerictea Raf u BnusiHusg Takoro MHIMBUPOBaHUS Ha KNeToYHble NMHWUK, pocT u/nnn




59

XKU3HECNOCOBHOCTb KOTOPbIX 3aBUCUT OT KUHA3HOW aKTMBHOCTM KWHA3 cemeicTsa
Raf.

CoenunHeHus no n3obpeTeHnio MoryT npeacTaBnATe coboit MHrMbnuTopsl Raf u
BO3MOXHO TaKxe nHrnbuposatb ogHy unu 6onee kuHas cemelictea ErbB (T.e. EGFR,
ErbB2 n ErbB4). HekoTtopble coeamHenus no nsobpeteHuto Moryt uHrnbuposath B-
Raf n Taike uHrubnposaTe ogHy wnu Gonee kuHas cemeiictea ErbB (1.e. EGFR,
ErbB2 v ErB4).

HekoTopble coeAnHeHus no W300peTeHuio MOryT npeacTaBnsaTbe cobol
CEeNeKTUBHbIE UHTMBUTOPLI K|)|Ha3 cemelicTea Raf (“cenekTnBHbIN MHrMBUTOP Raf ),
YTO O3HAYaeT, YTO NPeAnovTUTENbHOe WHIMGMpOBaHMe oaHoW wunn Gonee KvHa3
cemeiictBa Raf aensaetca sHauntenbHo GonblINM, YemM UHIMBUpOBaHUE pPasnU4YHbIX
APYrux KnHas, Hanpumep, B 5 pas unu 6onee.

OgHako HacTosiwee u3oOpeTeHWe He OrpaHnYMBaeTCs COEAMHEHMAMM,
KOTOpbie ABMAIOTCA CEMNEKTUBHbIMM UHIMOUTOpaMu ofHOW unu Gonee KuHas
cemeiictea Raf, HacToswee wu3obpereHve cneuwanbHO npegnonaraer, uTo
HekoTopble coeguHeHUs no u3obpeteHuto moryT obnagaTbh akTUBHOCTLIO NMPOTUB
MHOXECTBEHHbIX KWHAa3, BKIOYMas KUHa3bl, OTNMYHbIE OT KMHa3 cemenctea Raf.
Hanpumep, KOHKpeTHble coefuHeHus no wusobpeteHuto Mmoryt obnapatb
aKTMBHOCTLIO MPOTMB MHOXECTBa APYrUX KWHa3, BKIIOYAA, HO HEe OrpaHny4nBasichb
atum, EGFR, ErbB2, ErbB4, IGF-1R, IR, IRR, Src, VEGFR, PDGFR, Met, Lyn, Lck,
Alk5, Aurora A un B, JNK, Syk, p38, BTK, FAK, Abl, CK1, cKit, acppuHoBbie
peuenTtopsbl (Hanpumep EphB4), FGFR, Flt, Fyn, Hck, JAK, MLK, PKCp, Ret, Yes u
BRK, Tawke. MoxHo cuuTath, HYTO KOHKpETHble coeAuHeHus Mo u3obpeTeHunio
ABNAIOTCA HECEeNeKTMBHbIMU, NogpasymMeBas, YTO OHW HE CHWTAKTCA CreLManncToM
B [AdaHHOW obnactn CenekTMBHbIMWU ANS  KakoW-nnbo KOHKPETHOW  KMHa3bl
OTHOCUTENbHO APYrnX KNHa3.

Kak ncnonb3oeaHo B gaHHoi 3asBke, uHrubutop Raf npepcrasnset coboii
coeanHeHue, KOTOpoe’p‘eMOHCTpVIpVET plCso 6onee yem rnpumepHo 6 npotuB no
MEeHbLUEN Mepe OfHOM KuHasbl cemencteBa Raf B ¢epmeHTHOM aHanuse
nHrubuposaHua Raf, onucaHHom Hwxe, u/unm ICsp He Gonee Yem npumepHo 5 MkM
aKTUBHOCTM TMNPOTUB MO MEHbLUE Mepe OAHOW KIETOYHON JIMHUKN, KOTopas
aKcnpeccupyeT MyTaHTHY kuHasy B-Raf (Hanpumep, A375P, Colo205, HT-29, SK-

MEL-3, SK-MEL-28) B aHanmusax C METWMNEHOBbLIM CUHUM WWUNKW KNEeTOYHOW

nponudpepaumm ¢ CellTiter-Glo, onucaHHbIX Hwke. B KOHKPETHOM BONMOLEHWM
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WHrMOuTOp Raf oTHoCUTCS K coeanHeHuto no nsobpeTeruto, KOTOpOe feMoHCTpupyeT
pICso Goriee yem NpUMEpHo 6,5 NpoTVB Mo MeHbLe Mepe OLHOI KHA3bI cémeﬁcraa
Raf B depmeHTHOM TecTe WHrMOMpoBanus Raf, onmcaHHom HWXe, umnu ICsy He
Oonee yem npuMepHo 500 HM akTuBHOCTU npOTviB MO MeHbLUel Mepe ofHOI
KIETOYHON NUHUKM, KoTopast SKCNpEeCCUpyeT MyTaHTHylo kuHasy B-Raf s aHanusax
KNETOYHOW nponudepaunn ¢ MeTuneHosLIM CUHUM n/unn CellTiter-Glo, onwcaHHblx
HIXKe. ‘ | | N _
‘WHrnbutop B-Raf’ oTHocuTes k Coe,lJ,VIHeHI/‘Iva no i/l306péTeHmro, KoTopoe
AemMoHcTpupyeT plCsy Gonee HeM npumepHo 6,5 hpOTwB B-Raf (sknouas MyTaHTbl B-

Raf) B depmeHTHOM TecTe VHrMBuposaHua Raf, onucaHHoMm HUXe, u/unu ICsy He

Gornee 4Yem npumepHo 500 WM aKTUBHOCTU NPOTMB MO MEHbLUEeN Mepe oOHou

KNeTo4Hon TIMHWK, KoTopas AKCnpeccupyer MYTaHTHYHO KnHazy B-Raf B aHarnmsax -

KNeTo4YHomn nporimcbepauw'm C METUNEHOBLIM CUHUM W/Unu CellTifer~G|o, OnUcaHHbIX
HWXe. |

B HacTosiwem nso6pereHun MPEANOXEHbI COBAUHEHVS AN NPUMEHEHUS B
nevyeHun  mnekonuTaloLlero, >'Hanpmmep Yernoseka, Hyxpaawuerocs B sTom. B
HaCTOFIU_IeM N30BpPeTEHUN NpeanoXeHsl cnocoB| TIEYEHUA HEeKOTOPbLIX COCTOSIHUMN
MIekonuTaloLero, Hyxaawowlerocs B 9TOM, KOTOpble Bce BKMOYAIOT cTagunio
BBEAEHNUA  TepaneBTUYecKu scpcbeKTMBHoro' KonuyecTBa  coeauHeHuss o
n3obpeTteHunto. Bce crocobbl, onucaHHble B ,EléHHOVI 3asBKe, NMPUMEHUMbI - K
MneKonmaroqu n B qacTHocm, K Imoasam.

Kak ucnonbsoBaHo B AaHHOW 3asBKe, TEpPMUH ‘nevenne” unu “‘ocyllecTBneHune

neyYeHNs” B KOHTEKCTe TepaneBTUYEeCKUX Ccrnocobos OTHOCUTCH K OGHBI"-IGHMIO‘

ONPEAENeHHOro COCTOSIHMS, YCTPaHEHMIO NN YMeHbLUEHUIO CI/IMI'ITOMO'B’COCTOFIHIASI,
3ameaneHuo  unu yCTp'aHeHwo PasBUTVA, WHBA3UWM UMW  MeTacTaTUYECKOro
pacnpocTpaHeHnss CoCTOSIHUS U NPEAYNPexXaeHnto  unu  OTcpoyke NoBTOPEHUsi
COCTOAHMA Yy paHee nopameHHoro cybbekta. Kpome Toro. B HacTosLem
“300peTeHun  npeanoeHo PUMEHEHVe  coeauHeHniA no  uzoBpeTeHmo ans
W3TOTOBNEHMA neKapcTBEHHOro cpeacTea ANsi. NeYeHNst HeKOTOPbIX COCTOSHUIA y
mnekonuTaroLlero (Hanpumep Yyenoseka), Hymammérocn B 3TOM.

Bonee konkpeTHO, B HacTosiem M306p'eTeHMM npe,qno»(eﬂsl coefMHeHns ans
npmmeHeHmé B JIEHEHUN COCTOSAHMA, ONOCPEenOBaHHOIO MO MEHbLLEH Mepe ogHou
KuHason cemeiictea Raf (Hanpumep B-Raf) y MIIekonuTaKLWero, Hyxxaawlerocs s
9TOM. B HacTosilem wn3oBpereHun npeanoxeH cnocob neveHus cocTosHuS,
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onocpenoaaHHorok\no MEeHbLUEN Mepe OAHOM KMHa3ol cemelcTea Raf (Hanpwmep B- -

Rafy  y ‘MrekonuTarmLwero  (Hanpumep yenoseka), Hyxaawollerocss B 3aTOM,
BKITIOHAOLLMIA - BBeZeHVe yKasaHHomy MrekonuTatoLlemy TepaneBqueCKM

3(PheKTUBHOrO KonuyecTsa COANHEHNs Mo m306peTeHmo

B Apyrom BonnoweHun B u306peTeHun NPennoxXeHsl coefuHeHns ans

npwmeHeva B perynauvu, moaynupoBaHuK, CBA3LIBAHUW UMW erm6prBaHmw
OAHOU unu Gonee KUHa3 CeMeMCTBa Raf (Hanpmmep B-Raf) y mnekonuraiowero. B

M306peTeHMVI TakKkxe rlpe,EU'IO)KeHbl CﬂOCO6bI perynauun, MOLl,y.HI/IpOBaHI/IFI,

CBA3bIBAHUA UM UHTMBUPOBAHUA NO MeHbLUEN Mepe oaHOW KuHasbl cemencTBa Raf

(Hanpumep B-Raf) nytem BBegeHus TepaneBTU4eCKN ahDEKTUBHOrO KonMYecTsa
coefjuHeHus no unsobpeTenuio. “Perynsuus, MoAynupoBaHue, CBA3biBaHUE UAN
MHIMOMpOBaHNe MO MeHbLUIE! Mepe OAHON KUHA3bI cemeiicta Raf’ OTHOCUTCA K
perynsiuum, MoaynvupoBaHUIO, CBSI3LIBAHWIO WAV NHIMBUPOBAHNIO aKTMBHOCTY Mo
MEeHbLLIEen  Mepe OAHOW  KuHasbl cemelictBa Raf, a TaKkKe 'K perynsiumm,
MOJyNMpPOBaHMIo, CBAA3bIBAHUIO UNu NHTMBMPOBaHUIO  CBEPX3KCTPECCUM
BBILIEPACTONOXEHHOro perynstopa no MeHblUeii Mepe OfHOW KuHa3bl cemeiicTsa
Raf ¢ Lenblo HrmbnpoBaHus KNETOYHOTO NoTEeHUMaNa ee cUrHanLHoN crnocobHocTu.

B KOHKPETHOM BONIIOWEHNN B N30DPETEHUM NpefnoXeHsl COeANHEHUs ans
NPUMEHEHUs1 B NEYEHNN COCTOSHMA, ONOCPEAOBAHHOIO HeaAeKBaTHOI aKTMBHOCTbILO

OofHOW  unn  Gonee kuHas  cemelictea  Raf (Hanpumep  B-Raf), wumm

BbILUEPACNONIOKEHHOTO  aKTUBaTopa OfHOM unu Gonee kuHas cemelictBa Raf y

Mnexkonurtawuwero. B M306peT6HI/IM TaKKe  npennoXxeHbl  crnocodbbl - feyeHus

COCTOAHUS, onocpe,qosaHHoro HeafeKkBaTHOU aKTI/IBHOCTbFO ofgHoW unn Bonee KWHa3

cemeicrtea Raf (B YacTHocTn B- -Raf) y MneKonMTarOLuero Hy>XaatoLwerocs B 3Tom,
BKMOYaloWMiA - BBEAEHNE  yKazaHHOMY MnekonuTaruwlemMy  TepanesTUYecKkn
9(PDEKTUBHOMO KONMYECTBO COEAMHEHNS MO n3obperenuto. B gononHuTensHom
acnekTe B HacToAlleM W300PETeHNN MPEAsioKeHO npYMeHeHue coeauHeHns no
W30OpETEeHUI0 AN WM3rOTOBNEHUS  NeKapCTBEHHOro cpeacrea NS nevyeHus
COCTOAHNA, ONOCPEL0BAHHOTO HeaaEeKBaTHOW aKTUBHOCTLIO OAHOM UNKU Bomnee KuHas
cemeiictBa Raf (8 wactHoctn B-Raf) y MnekonuTatolero. OauH 13 npumepos
COCTOSAHUA, OnocpenoBaHHOro HeaaeKBaTHOW aKTUBHOCTBIO op,Hom unn 6onee knHas
cemeincrsa Raf, Bknovaer B cebs HoBooGpasoBaHus.

‘”Oﬂ, “HeagekBaTHOW aKTUBHOCTbLHO” noapasymeBatoT aKTUBHOCTb - KMHA3bI

cemeiictea Raf, kotopas oTkroHsercs oT OXULO2EeMOW aKTUBHOCTU ANS 3TON KUHA3bl
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e ANS BbILIEPACNONOXKEHHOO aKTwBafopa aToM KWHasbl y  KOHKpeTHoro
MnekonuTatowero. HeapeksatHas aKkTUBHOGCTE KHasel - cemelictea Raf mosxer
BO3HMKATL M3  odHOW wmnu  Gonee us A-Raf,  B-Raf unu  cRaf unn
BblLLlepaCﬂOﬂO>KeHHOI'O aKTmeaTopa KuHasbl cemeiicTBa  Raf. HeapekeatHas
- aKTUBHOCTS KHase! cemeiictsa Raf MoXxeT anmeaTb cbopmy, Hanpumep,
aHOMAILHOTO yBENMYEHNS aKTUBHOCTY N abeppauuu Bo BpemeHn W/nnu KoHTpone
aKTUBHOCTY KUHA3bI cemerictea Raf, TaKan HEeaaeKBaTHas akTUBHOCTL MOXeT ObITh
pesynbTaTom,  Hampumep, caepxakcnpeccmm M MyTaumMuM - KuHasbi,
BeILLIEPACNONoXeHHOro  akTuBaTopa, pelienTopa VI nuranpa, npuBoAsLMX K
HEANeKBaTHON UM HEeKOHTPONMpPyemoii aKTUBaLMM COOTBETCTBYIOWIEN KMHA3LI UMY

peuenTtopbl. Bonee TOro, TakKxe npegnonarawTt, 4yro HeXxenaenbHas aKTI/IBHOCTb

KWMHasbl- cemencTea Raf MOXeT 3aKkniovaThes B aHOMaJ'leOM UCTOYHUKE, Takom KakK:

HoBOOGpasoBaHune. Takum 00pa3oM, ypoBeHb aKTUBHOCTY KuHA3L| cemeiictea Raf He
00s13aTeNbHO AOMKEH 6biTh aHOManbHbIM, YTOGb! cynTaThCa HeadekBaTHbIM B
crnyyae, Korga akTMBHOCTb NPOVCXOANT N3 aHOMANbHOMO UCTOYHMKa, BKﬂ}OHaPOLLl,erO
HO He orpaHuyMBatoLerocs STWM, BbILLIEPACNONOXEHHbIe aKkTMBaTOpbI (Hanpmmep
aKTUBNPOBAHHbIE MyTaHTHble GTPasbl Ras) unu HOBOOOpasoBaHue. B ogHoMm u3
NPUMEpOB  HeafeKBaTHON aKTUBHOCTU KUHA3bI cemeiictea Raf, He sBnsioweiics
pesynbTraTtom MyTauum vnu CBepPX3KCnpeceun KnHassol CeMeMCTBa Raf, HeageksaTHas
aKkTBHocTb GTPasbi Ras moxer npoucxoauts u3 MyTauvwl nnn ceepxakcnpeccum
GTPa3bl Ras, Hanpumep, mytauun G13D B KRas2, n moxer npuBoaANTL K
csepxaKTMBaumm MAPK_-nyTw, OnocpeoBaHHOro aKTUBHOCTBIO KMHa3bl ceMeicTBa
Raf.

- Takum oBpasom, B ogHom u3 BOI‘IJ‘IOLueHVII/I B HacTosiwem wnsobpeTteHum
MpeanoxeHbl coeguHeHns ans I’lpl/IMeHeHMﬂ B JI€H€HUN cOoCTOsAHUS, KOTOpoe MpsiMO
wnu - onocpefoeaHHo cneayert U3  MyTaumm  KuHasbl cemelicTea Raf, wnnu
CBEpXaKCnpeccun KuHasbl cemelictsa Raf, unu mytauunm BbILLIEPACTONOXEHHOTO
aKTmBaTopa KuHasbl cemeictsa Raf, unu CBEpX3KCnpeccun BbiLLepacnono)eHHoro
akTuBaTopa KuHasbl cemeiicTsa Raf Yy MITeKonuTalowero, HyxaatLLerocs B aTtom. B
HaCTOHU.[eM N300peTeHUN MpeanoxeHsl crnocobui NneYeHnss cocTosiHuS, KoTopoe
npsAMO nnn onocpenoBaHHO CNeadyer u3 myTaumn KuHassl cemelicTsa Raf N
CBEPX3KCNpeccun KkuHasbl cemelicTea Raf, nnu myraynu BblLuepaCﬂOHO)KeHHOFO
aKkTneaTopa kuHasbl cemeiictea Raf, unu CBepxakcnpeccum Bblmepacnono»(eHHoro

akTMBaTopa KuHasbl CeMeI/ICTBa Raf y mnekonutatowero, HyXpaaiolerocs B 3ToMm,
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BKIOYallwme  seegeHue yKasaHHomy MnekonuTalolweMy - TepanesTuyecku
3PPEKTUBHOrO  KonnyecTsa coeanHeHus no n3obpeteHnio. B AOMNONMHUTENbHOM

acnekTe B HacTosweM u3oBpeTeHuu MPEANOKEHO NpuMeHeHne coeauMeHus no

‘M306peT8HVHO ANA - n3rotosneHus NnekapcTBeHHoro cpencrea  ans nequmqv

COCTOAHMSA, KOTOpoe NpsSIMO UK onocpenosaHHo cnepyeT U3 MyTauum KuHasbi
cemeinctea Raf, unu CBEepxaKcnpeccun kuHasbi cemeﬁCTBa Raf, wunun “MyTauumn
BbiwepacnonomeHHoro aKTuBaTopa KuHasbl cemelicTea Raf, nnn CBEpX3aKkcnpeccum
BblLLEpacnonoxeHHoro aKTMBaTopa KkuHasbl cemeiicTea Raf y MneKonMT'arOLuero.
COCTOF]HVIS!, KOTOpble onocpenoBaHbl MO MeHbLLE} Mepe ogHomn KnHason cemelicTaa
Raf n, B HACTHOCTU, COCTOSAHUSA, ONOCPEAOBAHHbIE HeaZeKkBaTHONM aKTUBHOCTbIO
OAHOW unn Gornee KnHas cemeﬁCTBa Raf, BKn}OHéﬂ COCTOsAHNA, KOTOpPLIE NPSAMO Mnn
onocpeoBaHHo CIeAYIOT U3 MyTaumun KuHask! cemelicTaa Raf, nnn CBepxakcnpeccum -
KnHa3bl cemencTea Raf, unu MyTalun BbilLiepacnonoXeHHoro aKktTupatopa KuHasbl
cemelictea Raf, unm CBEPXIKCnpeccumn BbilLepacnonoxeHHoro aKTusaTtopa KuHasbl
cemeiictea Raf, u3sBecTHbl B AaHHON obnactn u BknovyawT B cebs, Ho He
OrpaHn4uBaloTCs aTUM, HoBOOBPa3OBaHNS.

CoepguHenns no n3obpeteHnio Takke MOryT 6bITb UCMNONb30BAHbI B nevexHunn
COCTOSIHNA, - ocnabneHHbIX NyTeM WHMUOMPOBaAHUS KMHA3L| cemeiictea Raf (B
HactHoctu  B-Raf).  Tawke NPeanoXxeHsl - cnocobwi nevewus  cocrtosaHus,
ocnabneHHoro nytem WHrMbuposaHus KNHa3bl cémeﬁcrsa Raf (B YacTHocTM B-Raf) y
Mnekonmaromero, Hy>aaiowleroca B atom, BKNovawulne BeeaeHue yKasaHHoMy
MnekonuraroLemy TépanesTnyeckn ahekTnBHOro KOonu4ectsa coeanHeHns - no
n3obpeTenuto. Takwke NPEANOXEHO NpUMeHeHne coenuHeHus no n3obpeTeHuio ans
V3roTOBNEHNA NeKapCcTBEHHOro cpeacTea Ans neyeHus COCTOsAHNS, ocnabrneHHoro
NyTe€M - MHMMBUPOBAHUSA  KUHA3bI ceMeiictea Raf (B yvacTHocty B-Raf) vy
MnekonuTarolero. CocrosHus, ocnabnieHHbie  nyTem MHIMBMPOBaHUS  KUHA3bI
cemencrtaa Raf (Bkniovas B-Raf).BKmoqarOT.B cebsi, Ho He orpaHuumMBaroTCS 3aTUM,
HOBOOGpasoBaHus. 4

| CooTBeTcTBEHHO, CoeAMHeng M0 306peTeHNI0 MOTyT BbiTh NCNoMb30BaHbl B
fe4eHNn HOBOOOPAa3oBaHNS, B YaCTHOCTU HyBCTBUTENIbHOrO HOBOOGpPa30BaHs (paka
wnn onyxonu) y mnekonuratowero. B HaCTogLueM w306pe’re‘Hmw TaKxke npeanoxex
crnoco6 neyeHus HoBoOGpasoBaHus, B YacTHOCTK QyBCTBMTeanoro

HOBoOGpasoBaHus y MNEKOMUTAIOLETO, HYXAaloLWEerocs s 9TOM, BKIHOYAOLLMIA

‘BBEASHWNE  ykasaHHomy MIiekonuTalowemy  TepanesTudecku 3 hexTnBHOro
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KOnU4ecTBa coegmHeHus no M306peTeero. B M306peTewa TaKKe npeanoxeHo
npumMeHeHne COEANHeHns no usobpeTteHuio ANA. M3rOTOBIEHUS NeKapCTBEHHOro
" cpencrtsa  anst  neveHus HOBoOGpasoBaHus B YaCTHOCT quCTBwTeanoro :
HOBOOOpasoBaHus, y MIiekonuTaLero. ‘ ‘ ‘ ‘ _
~ "YyscTBuTensHoe HOBoOOpa3oBaHue”, kak nCnonb3osaHo B gaHHON 3asBke,
OTHOCUTCS K HoBOOGpa3oBaHusm, KOTOpbIE ABNSIOTCA YyBCTBUTENLHBIMY K neveHuo
WHMMBUTOPOM KuHa3bl U, B “YacTtHocTU, Kk HOBOOGp‘a3OBaHMHM, KOTOpble sBnsilOTCS
YYBCTBUTENbHBLIMU K NeYeHuo NHrIMBUTopom Raf. Hoado6pasoBanﬂ, KOTopble Bbinu
accounmpoBaHbl ¢ Hea,quBaTHon AKTUBHOCTLIO OAHOI UnNK Bonee KuHas cemeﬁcfsa
Raf, u, B yactHocTm, HOBOOGpasoBaHus, KOTOpbIE AEMOHCTPUPYIOT MyTaLMI0 KNHA3L|
cemerictea = Raf, CBEPXIKCrpeccuio  kuHasbl  cemeiicTsa Raf, unu mytaumo
BbILLIEPacnonIOXeHHOro aKTnBaTOpa KuHasbl ceMelcTea Raf, unn CBEepXaKcnpeccuto
BbILLEPACnoNIoxXeHHOro akTueaTopa KuHasbi cemelictea Raf, I'IOSTOMy: ABASAOTCS
HYYBCTBUTENbHBIMU K nevyexuio MHrM6MTop0M Raf, MSBeCTHbI B OdaHHOW obnactn u

BKNOYalwT B cebs kak NepBuYHbIe, Tak u MeTacTtartuveckue onyxonun un pakosbie

3abonesannsa. Cwm., Catalogue of Somatic Mutations in Cance-r (COSMIC), the
Wellcome Trust Sanger Institute, http://www‘.sanqer.ac.uk/qenetics/CGP/cosmic/ "

CCbIIKM, NOUMTVPOBAHHbIE B YPOBHE TEXHUKM.

KoHkpeTHble npuMepbl  YyBCTBUTENbHbIX 'HOBOOGpasoBaHuil B npegenax
obbema u3obpeTeHus BKNIOYAIOT B cebsl, HO He orpaHNYMBaloTCs STUM:

afileHokapuvHomy BapperTa:

K@PLIMHOMBbI XeM4HbIX NPOTOKOS:

pak monoyHomn >Kehe3bl;

pak LWenkn MaTkm:

XonaHruokapLuHomy; ,

onyxonu UEeHTPanbHoW HepBHOI cucTembl, BKIOYaroLe nepsunyHbie onyxonn
UHC, Takve «kak rnuobnacromsi, acTpounTOoMBbl  (BKMHoYas MYNbTUOPMHYIO -
rmmobnacTtomy) u SNEHANMOMBI, N BTOPUYHblE onyxonun LIHC (r.e. MeTacTasbl B
UEHTpanbHylo  HepBHylo cuctemy OMyXONnen, BO3HMKAIOWUX He B ueHTpahl;Hoﬁ
HEepBHOW cmci'eme), |

KOropeKTanbHbI/i PaK, BKNOYAOLUWI KapLUHOMY TORCTOV KULLIKIA;

pak xenyaka;

KapumHoMmy rofiosbl U wew, BKITIOHAIOLUYIO - MITOCKOKIETOUHYI0 KapuMHomy

rosfioBbl 1 Wewy;
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pakosble 3a6oneBaHmﬂ 'KposeTBopHoﬁ CI/ICTeMb‘l,; Bkmoqaropume nevikossl u
MMOMbI,  Takue kak OCTPbIA ancbo6nacTHbu7| nenkos, OCTp’blVl MWNENOreHHbIH
neikos (AML), «Mmenoawcnnacmqecmej CUHAPOMDbI,  XpoHUYeckuii MUEenoreHHbINn
néVlKos, numcbomy XogxkuHa, HEeXOLKKMHCKY 10 numcomy, MeraKapw06nécTquc1<m7|
nenkos, MHOXeCTBEHHyI0 Muenomy u apuTpOneNnkos: |

renatouennonspHyio KapumHomy; |

pak ' nerkoro, BKITIOMa0LLMiA MEKOKMEeTOYHbI pak | nerkoro u
HEMENKOKNEeTOuHbIN pak nerKoroi;

PaK ANYHUKE;

SHAOMEeTpUanbHLIN pak;

PaK NoLxenynovHon xeneab::

afleHoMy runocmaa;

Pak npeacTaTenbHol xeneso!:

pak noyvku:

capkomy;

pakosbie 3aGonesaHns Ko, BKIMoYaioLne menaHomsl; 1

pakosble 3abonesanus LLIMTOBULHOW Xenesbi.

BbilleyKkasaHHbiit NepeyeHb npegHasHaveH ans PacKpbITUA - Kaxaoro w3
NEPEYNCNeHHbIX.  HOBOOBpPa30BaHMii nHAMBMAYyanbHO. B ogHom KOHKpeTHOM
BOMMOWEHUN  YyBCTBUTENbHOE Hosbo6pasoBane npeacraenser coboii
HOBOOOpa3oBaHue, KOoTopoe AEMOHCTpUpyeT MyTauuio 8 BRaf.

CootBeTcTBEHHO, B OAHOM 13 BonnouweHuii B HacTosLweM un3obpeteHun
npeanoXeH crnocob neyeHus noboro us cnegyrowymx COCTOSIHMIA: ageHokapumHoma
Bapperta; kapumHoma meﬁqulx-npOTOKos; PaK MonoYHo xenesbl; pak Lweiku MaTKu;
xohaHrMOKapuMHoma; ONyXOnu  LeHTpanbHoN HepBHOJj CucTemsl,  BknovaloLme
nepBuYHeie onyxonu LIHC. Takue Kak rnuobnacroms, acTpounTOMbl (Hanpumep
MynbTUhOpMHas rnnoGnacroma) u 3NEeHANMOMbI, 1 BTOpu4HbIe onyxomu LIHC (T.e.
MeTacTasbl B LeHTpasbHyio HEpPBHYlO cuctemy - onyxonen, BO3HMKaOWMX He B
LeHTparbHoij HepBHOW cucreme); konopekTanbHblil pak, BKIrOYaowmn kapumnHomy
TONCTOW  KWLLIKK;  pak KeNynKa;  KapumHoMa  ronosbl u Wewn, BKkAoYaowas
MNOCKOKNETOYHYIO KapLMHOMY ronoBs! u Len; pakoBble 3aboneBaHns KPOBETBOPHO
CUCTEMbI, BKIOYAIOLLME NENKO3b! U NMMAOMbI, Takue kak OCTPbI ﬂMMd)06ﬂaCTHblVl
NeiKo3, OCTPbI MUeNoreHHbIk neiikos (AML), MunenogucnnacTuyeckue CUHAPOMBI,

XPOHUYECKNA  MUEnoreHHbIi nevikos, mmdoma Xogukuna, HEXOMKKUHCKas
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numcpoma, MerakapuoGnacTuieckuii NewKos,  MHOXecTBeHHas Muenoma u
3pmrponé|7|Ko3; renarouennonspHas képuMHoma; pak  nerkoro,  BkmoYaoLWMK
- MEJIKOKIeTOUHbBIN pak nerkoro u HEMENKOKNeTO HbIA pak nerKofo; ’paK ANYHUKA;
SHAOMETPUAnbHbINi PaK; pak nomxenynoyHomn sxeneawi: aAeHoma runochusa;  pak
peAcraTensHoi xenessl; pak MOYKK; capkoma; pakoBbie 3aBonesanus KOXW,
BKIO4alOWMe MEenaHoMbl; 1 pakosble 3abonesaHus mMToam,d,Hoﬁ Xenesbl unu
‘mo6017| nx nogTun, y MIeKonuTalLLero (Hanpumep qenOBeKa), Hymafdmerocﬁ B
aToM. Cnocob Bkmoqaef BBE/IGHUE TepaneBTUYecKU 3chheKTUBHOrO Konunyecrtsa
coelnHeHuns no i4306peTeHmo yKasaHHomy MneKanTa}OLuemy (Hanpumep #lenoseky).

B OLHOM W3 BOMMAOLUEHUI B HAaCTOsLLEeM n300peTeHnn npeanoxeH cnocob
TIe4€HUs paka MONOYHOW >Keneabl, XONaHrMoKapLMHOMBI, KONOPeKTanbHOro paka,
MeNaHOMbl, HEMENKOKIIETOYHOro paka TIErkoro, paka AvyHNKa Unn paka WUTOBNUAHOI
>Kenesb! unu M6oro ux nogTUNa. ' '

B onHom koHkpeTHom "BonnomeHmm B HacTosillem n3obpeTeHun npeasioxen
crnocob neveHus XONaHIMOKapLMHOMbI, KONIOPEKTanbHOro paKa';_ MenaHoMbl Unu paka
LUMTOBMAHOM Xenesbl unu noboro ux noaTuna.

B oaHom npepnoytutensHom BOMNOWEeHn B HacTosllemM u3oGpeTeHuu
MPEATIOXKEH CNoCoB fIeYeHUs KonopeKTanbHoro Pakay Mnekonutatowero (Hanpumep
4enoseka), HyxQaloLlerocss B 3TOM. Croco6 Bkniovaet BBEL4EHME yKazaHHOMY
MiekonuTalwemy  (Hanpumep 4enoBeKy)  TepaneBTUYEeCKU adphekTnBHOrO
KOnn4yecTsa coefuHeHus popmynei (1). B ogHom npegnoutuTensHom BOMMoLeHnn
coefunHeHne BbIbpaHo u3:

N-{3-[5-(2-aMM‘Ho-4-nMpMMMAMHmn)-Z-U 1-aumetunaTun)-1 ,3-Tason-4-unj-2-
chopcbeva}—Z,6-,u,v|chop6eHaoncynbcbOHammaa;

N-{3-[2-(1,1-an MeTMﬂeTlAﬂ)-5-(2-MeTMﬂ-4-ﬂI/lpI/IMM,LlI/IHMJ‘I)-1 ,3-TMason-4-unl-2-
CbTOpCbeHl/ln}-Z,5—p,VICbTOp6€H30ﬂch‘Ib¢)OHaMM,D,a; » ' |

N-{3-[5-(2-aMMHo-4-nmpMMM,QMHMH)-2-(TeTparmpo—2H—nMpaH-4-vm)-1 E
Tl/la3OJ'l-4-MJ'I]-2-CbTOdeeHl/lﬂ}-2,G-AMVCbTODGGHSOﬂch'IbeOHaMI/I,U,a;

N-{3-[5-(2-aM|/|Ho—4—nMprM,qumn)-Z-(4—Mopd)onMHvm)-1 ,3-Tuason-4-unj-2-
CbTOp(beHMﬂ}-z,5-JJM¢)TOp6eH3OJ'Ich'IbeOHaMVI,U,a;

N-{3~[5—(2-aMMHo-4-nMprM,D,MHmn)—2-(4-mopcbohMHmn)-1 ,3-Tnason-4-un]-2-
xnoqueHwn}-2-cbypchynbcb0Hammqa; S

N—{3-[5~(2—aMI/IHO-4—HMpl/IMI/I,CU/IHVIﬂ)~2-(4~MOpdDOJ"II/IHVlﬂ)-1 ,3-Tnazon-4-unj-2-

xn‘opcbeHmn}-Z,5—,qwchop6eH30ncynbeOHamvm,a 75
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N-{3—[2-( 1,1 —qmme‘rmnamn)-S-M-nprMM,U,MHMn)—j ,3-Tnason-4-unj-2-
cbropcpeHMn}-Z,5-.qmchop6eH30ncyn bcbOHaMma;

N nx  bapmaueBTUYECKU NpUeMAeMbix conen. B OfHOM = KOHKpeTHoMm

BONJoLeHnn cnoco6 BrMoyaeT BBeaeHe N-{3-[5-(2-a|v|wHo-4-nM'prM,q1AHmn)-2-(1 -

AnmeTnnaTun)-1 ,3-Tma30n-4-mn]-2—chopcbeHmn}-2,6—1114chop6eH30ncym>d30HaMma
B hopme nubo cBobofHoro ocHosaHusi, 6o ero (hapmaueBTUieckn npuemnemoi
conu. B apyrom koHkpeTHom BonnoueHnn cnocob BknovaeT BBefeHue N-{3-[2-(1,1-
,qwMeTmneTmn)-5-(2-Memn-4-nMpMMM,D,MHMn)—1 ,3-Tmaaon-4-wn]—2-<bTopd)eva}-2,5-
,qwchbp6eH30ncynb(130Hamwna B chopme nubo cBOBOAHOrO OCHOBaHus, nnbo ero
hapmaLeBTMYecKn npuemneMon conu. B ,qpyroM KOHKPETHOM BOMMOLYEHUM CMOCOB
BKITlOYaeT BBé.D,GHI/IG N-‘{3-[5-(2~aMI/lHO-4-I'IMpMMI/I,£WIHI/Iﬂ)-2-(TeTpal'I/Ip,pO-2H-Hl/lpaH-4-
Mn)-1,3—fma3on-4-mn]—2-d3TopcpeHMn}-2,6-/:mcpTop6eH30ncynbcbOHaMM,qa B chopme
nmbo ceoBoaHoro ocHoBaHus, NGO ero cbapmaueamq}ecm npuemnemorn conh.

B - ogHom npegnoytuTensHom BOMMNOLEHUU B’v HaCToleueM n3oGpeTeHnu
NPeasioxXeH cnoco6 nevyenuns MenaHoMbl y MnekonuTaroLLero (Hanpumep yenoseka),
Hy>i<.daromerocs| B 3ToM. Cnoco6 BkiovyaeT BBEAGHIE yKasaHHOMy MnekonuTaroLemy
(Hanpumep uyenoseky) TepanesTu4eckn 3ddekTUBHOrO Konuyecrsa coeanHeHus
chopmyrbi (1). B ogHom NPEeANOYTUTENbHOM BOMMOLLEHUM coe,quHeHwe BbIGpaHo u3;

N-{3—[5-(2-aMMHO-4-nMpVIMI/I,D,VIHMJ'I)-Z—("I ,1-AumeTunarun)-1 ,3-TM3301‘I-4-VU'|]—2-.
q)TopcbeHmn}—Q,6-,qmchop6eH30ncynbcb0HaMmqa; | |

N-{3-[2-(1,1-gu MeTl/IJ'I3TMH)-5-(2—MeTVIﬂ~4-hl/lpVIMVI,ELI/IHI/IJ‘])-1 ,3-Tnason-4-unj-2-

, chopcbeHwn}-2,5-,qmchop6eH30ncyndeOHaMM,u,a;

N-{3-[5-(2—aM14Ho-4—n|/|pMMMAMHMH)‘-Z-(TeTpamnpo—ZH-nwpaH—4—Mn)-1 ,3-
Tmason-4-wn]—2-d3Topd)eHVln}-2,6-u,wchop6eH30ncynquOHaMM,qa;v _

| | N-{3-[5-(2-aMMHo-4-nmpMMM,u,MHMn)-2—(4-Mopd30nMHmn)-1 ,3-Tnason-4-unj-2-

CbTOpCbeHMJ'I}-Z,5-11I/|¢)T0p6eH30ncyﬂbdDO>HaMM,qa;

N-{3—[5-(2-aMMHo-4-nwpMMM,qwHMﬂ)—Z-(4-Mopq30nMHmn)-1 ,3-Tnason-4-unj-2-
xnopd)eHMn}-2—cbypchynbcp0Hammaa;

N-{3—[5-(2-aMMHo-4-nprMMaMHwn)-Z-(4-Mopcbonw~|wn)-1 ,3-Tnason-4-unj-2-
xnodeeHmn}¥2,57awchop6eHsoncyndeOHaMM,qa "

N-{3-[2-(1,1 ~AUMeTUNaTUN)-5-(4-nupn MUANHWM)-1 ,3-Thason-4-unj-2-
CbTOpCbeHMJ'I}—Z,5-,£1MCbTOp68H30ﬂcyﬂbeOHaMVI,qa; ‘ J

N ¥UX dapmauesTUYeCKM npueMneMbix conei. B oaHOM  KOHKpeTHoMm

- BonnowjeHum cnocob srlouaeT BBegeHne N-{3~[5-(2-aMMH0-4-nMpMMM,qMHMn)—2-(1,1- :
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AuMeTunaTun)-1 ,3—Tma30n-4-wn]—2-chopcbeHmn}-2,6—,qmd)Top6eH30nCynbcb0HaMw,qa

B popme nubo csoboaHoro OCHOBaHus, nubo ero thapmavLiesTuyecky npmvemnemoﬁ
- conu. B qpyrom KOHKPETHOM BoMmMoweHun cnoco6 BKnmqaeT Bsrequme N-{3-[2-(1,1-
,qMMeTMhaTmn)-5-(2—MeTvm-4-nwpmMMAMHmn)-1 ,3-T|)|ason-4-mn]-2-chodeeHvm}—2, 5- )
,D,MCbTOp6eHSOJ'Ich1bd)OHaMMp,a B dopme nm60‘cao6quoro OCHOBaHus, .'nm60 ero
thapmauesTuyecku fNpuemnemoit conn. B apyrom KOHKPETHOM BonmoweHuu cnoco6 ;
BKNoYaeT BBegeHune N—{3-[5-(2—aMMHo-4-ru4pwMw,qumn)-Z-(TeTparwgpo-ZH-nwpaH-4-

Mn)-1,3-Twa30n-,4-mn]—2-chopq>eHMn}—2,G-chbfopGeHaoncynbcbOHaMw,qa B opme

6o CBODOAHOro OCHOBaHUS, NGO ero thapmavuesTuyecku rpuemnemoii cohm.

B oAHOM NpeanoYqTuTensHOM BonhomeHmm B HacTosLiem m306peTeHm
NpeanoxeH cnocob neyexns XONaHrmokapLUnHoMs| y MneKoanaromero'(Hanpwmep‘
- Yenoseka), Hyxgarowerocs B aTtom. Cnoco6 }‘BKmoqaeir BBEAIEHVE yKasaHHOMY'
MrekonuTatowemy  (Hanpumep Yernoseky) TepanesTuyeckm éopcbeKTMBHoro ,
KonuyecTsa coefuHeHus tbopmynsi (I). B ogHom npeanoyTuTensHom BonnomeHW
coenunHeHne BoiGpaHo n3: | _

N-{3-[5-(2-amuHO-4- wpnMWJ,MHMn)-Z-( 1,1-numeTunatnn)-1 ,3-Tnason-4-unj-2-
chopd)eva}-Z,6~J:u/|chop6eH3oncynbcb0HaMM,qa; e ‘

N-{3-[2-(1,1-au MeTl/IJ'lSTVMH)—S-(Z-MeTl/Iﬂ-4-nl/lpMMVI,QMHMJ‘I)-'] ,3-Tnason-4-unj-2-
chopcbeva}-Z,5—p,|/|q)Top63H30ncynbd)OHaMM,qa; '

N-{35[5-(2-aMMHo-4-nprMwanMn)-Z-(TeTpa_rmqpoQH—nmpaH-4-Mn)-1 ,3-
Tmaaon-4-wn]-2-cb'ropq3euwn}-2,6-,qwq>Top6eH30ncynbd)OHaMM,qa; |

N-{3-[5-(2-aMMHo-4-nmpMMWJ,MH'mn)-Z-M—MOpcbonMHMn)-1 ,3-Tnason-4-unj-2-
CbTOp(beHW'I}-Z,5-JJ,I/I(bTOp66H30ﬂch'IbeOHaMMJJ,a; |

N-{3-[5-(2-a|v|wHo-4—nMpMMM,quMn)-Z—(4—Mopcbonmen)-1 ,3-Tnason-4-ynj-2-

» xnopcbeHMn}-2-cbypchyan:0HaM|/ma; | | |

N—{3-[5-(2-aMVlHO-4-I'IVIpVIMVI,EJ,I/IHVIJ‘I)—Z-(4-MOdeOJ‘MHl/ln)-1 ,3-Tnaszon-4-unj-2-
xnobcbeHmn}-2,5-awcpTop6eH30ncynbcbOHaquam |

| N-{3-[2-(1,1 -,qmMeTmnaTmn)-5-(4-nmpme,D,MHmn)—1 ,3-Tnason-4-unj-2-
dJTOpd)eHMn}-Z,5-,L‘l,MCbTOp68H30ﬂC’yanDOHaMM,qa; |

W ux  dapmauesTuvecku npUeMAeMbIx conen. B ogHom KOHKpEeTHOM
BOMJOLLEeHMM crnocob BknovyaeT BBeAEeHNe N-{3-[5-(2—aMMHO—4-ﬂVIpMMM[1I/IHVU'I)-2-( 1,1-
AnmeTunaTtun)-1 ,3—Twason-4-wn]-2-chopdoeHMn}~2,6-,:1M¢Top6eH30ncynbcb0HaM|ma ‘

B thopme nnbo ceoGogHoro OCHOBaHus, nnbo ero chapmauesTuyecky n.pwenvlnemoﬁ
conu. B apyrom KOHKPEeTHOM BONNOLWEeHUn croco6 BKMovaeT BBegeHne N-{3—[2-(1,1~
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' AmMemnamn)-5-(2-Memn-4-nmpMMWJMHMn)—1’,3¢Tma30ne4-mn]-2fchopcbeH nn}-2, 5-‘

qmquop6eH30n¢yn_bcb0HaMMAa B thopme 6o ceoBoaHoro OCHOBaHMs, 6o ero
hapmavesTUdeckn npuemnemon conn. B apyrom KOHKpEeTHOM BonnoueHuu cnobo6
BKIiovaeT BBegeHue N-{3-[5-(2-aMI/IHO-4-H|/IpMMIA,IJ,I/IHMJ'I)-Z-(TeTpaFM,qu-ZH,-‘ﬂl/lp'aH-4—
vm)—1,3-mason-4-mn]-2—chopcbeHMn}-Z,6-qm¢70p6eHsdncynbcbOHaMMp,a} B cbopMé
nnbo CBOGOLI,HOFO'OCHOBGHI/IFI, nubo ero cbapmauesmqeckm npueMnemon conun.

B oaHom npegnoytutensrom BOMTOWEHUN B HacTosiLem Msoép‘eTeme .
MPEAnoxeH cnocob neueHus  paka WWTOBUAOHON Kenesk y‘ MnexkonuTawLero
(Hanpumep yenoseka), HY)Oal0Werocss B sTom, Cnocob  BkniovaeT BBEAEHNE
.yKasaHHomy MrekonuTalowemy  (Hanpumep - YerioBeky) - TepaneBTUYECKM
3P heKTUBHOro KonuyecTea cbe,qMHeHwﬂ thopmynbr (1). B OAHOM npeanoYTUTENLHOM
BONIOLLEeHN coeamnHeHne BbIGpaHo ns: v | » ‘

N—{3—[5—(2—aMMHO-4-nMpMMMAMHMﬂ)—2—( 1,1 ¥aneTmn3Tmn)-1 ,3-Tnason-4-unj-2- |
chopcbeHmn}—Z,6-Amchop6eH30ncynbcb0HaMm,u,a; |

N-{3-[2-(1,1-an MeTmnaTMn)-5-(2-MeTMh-4-nMpMMM,q’MHwn)-1 ,3-Tnazon-4-un-2-
q)pocbeHmn}—Z,5—,qmdoTop6eH30ncynb¢0HaMm,qa; | R

N-{3-[5-(2—a|v|wHo-4-n|/|pwMM,qmHMn)-2-(TeTparM,qpo-2H,—nmpaH—4-Mn)-1 ,3-
TMGSOJ‘I—4-MJ‘I]—2-d)TOpCbeHMn}—Z,G-,qMCbTOpﬁeH3OJ'IcyﬂbeOHaMI/I,D,a; | /

N-{3~[5-(2-aMVIHO-4—I'II/lpl/lMVl,ql/lHVIJ'I)—2-(4:-MOpd)Oﬂl/IHI/Iﬂ)-1 ,3-Tw330n-4-wn]f2-_
cpTopcbeHwn}-Z,5-,qmcpTop6eH30ncynbcb0HaMm,qa; |

N-{3—[5-(2-aMMHo-4—nmpVIMMAMHMH)-Z-M-MopcbonuHwn)-1 ,3-Tnason-4-unj-2-
xnopcbeHmn}-Z-qupaHbynbcbOHaMM,qa; ' '

o N-{3-[5-(2—aMV|Ho-4—nMprM,qmHMH)—Z-(4-Mopqaoanmn)-1,3-Twa30h-4-wn]-2'—
. xnopd)eHmn}—Z,5-,qmq3Top6eHsoncynbcb0Haana n

N-{3-[2-(1, 1-,D,VIMETVIJ‘ISTMJ‘I)‘-5—(4-I‘WIpI/IMI/I,U,VIHMﬂ)-1 ,3-Tason-4-nnj-2-
d)TOp(beHI/U'I}-Z,5-JJVI¢)TOp66H3OJ'IcyﬂbeOHaMI/ILl,a;

W unx dapmauesTuyecku npuemnemeix coneit. B  ogHom KOHKpETHOM
BONJOLeHuM cnoco6 BkrouaeT BBeaeHNe N-{3-[5-(2-aMMHO-4-I’IVIpMMM,El,MHVIJ‘I)-Z-(1,1-
AnMeTnnaTun)-1 ,3-Tma30n-4-mn]-2-<bTopcbeH wn}-2,6-,qmchop6eH30ncynbcbOHaMM,qa
B chopme nu6o CBOBOAHOrO OcHOBaHWS, NGO ero cpapmavueemqecm npuemnemon
conu. B apyrom koHkpeTHoM ‘BOnnoweHnn cnocob BknoyaeTt BBeaeHve N-{3-[2-(1,1-
ANMETUNITUN)-5-(2-MeTUN-4-NMpuMugnH nn)-1 ,3-Twason-4-wn]-2-d)T0pcbeHMn}-2,5—

: amcb'rop6eH30ncyan;0HaMMAa B hopme nnbo cBoGogHOro OCHOBaHus, nnbo ero
dapmauesTuyeckn npuemnemoit conu. B gpyrom KOHKDETHOM BOMNMOLYEHNN Crocod
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BKmoqaeT BBegeHune N—{3 -[5-(2-aMuHo-4- ~NnpUMUANHNN)-2-(TeTparuapo-2H- -nupax-4-
nn)-1,3-Tnason-4-unj-2- d)TOp(beHVIJ'I} 2 6-AMCDTOp6€H30ﬂcynbd)OHaMl/l,qa B dopme
nnbo ceo6ogHOro OCHOBaHus, nbo ero thapmauesTyeckn npuemnemoii conu. »
B opHom npepnouTtuTenbHOM BOnnoweHun B HaCTOFlLLleM m306peTeva|
NpeanoxeH cnocob neyexus paka MONOYHO Kenesel  y  MnexonuTalollero
(Hanpmmep Henoseka), HyxgaloLierocs B 3ToMm. Cnoco6 BKMIOYaeT BBefleHue
ykasaHHomy MneKonMTélomemy (Hanpumep L+e'nosei<y) , TepaneBquecxw ‘
3hpeKTNBHOrO KONMYEecTBa coefuHeHus chopmynsl (1). B ogHom npe,qnhowTeanOM
BOMMOLLEHUN coegunHeHue BbibpaHo us:
N-{3-[5-(2-amu+o-4- -MMPUMUANHUM)-2-(1, 1—,qmmemnamn) 1 K -Tmason- 4 I/U'I] 2-
chopcbeHwn} 2 6—AMd)TOp6eH30nch'lbd30HaMI/I,D,a : R
N-{3-[2-(1, 1-,qmmemnaw|n) 5-(2-meTunn-4- l'lVIpI/IMVI,EI,VIHI/U‘I) 1,3-Tnason-4- mn] 2-
thropdpeHun}-2 5-,qv|d)TopGeHsoncyan)OHaMM,qa ,
N-{3-[5-(2- aMMHo-4—nmpv1MMAMHmn)-Z—(TeTparmnpo-ZH-nmpaH-4—mn)¥1,3-
Tmason-4-mh]-2-¢Topd)eva}-2 6-/1Mq)Top6eHsoncynbd)oHanmqa
N- -{3-[5-(2-amuHo-4- -nnpuMnanHun)-2-(4- Mopcbonmwn) 1,3-Tnason-4- wn] 2-
dropdenun}-2 5-,u,mcpTop6eHsoncynbcb0HaMM,qa
N-{3-[5- (Z-aMVIHO-4-I'1VIpMMVI,EWIHVI.FI)-2-(4-MOp(bOﬂI/IHMH)-1,3-TI/IaSOI'I-4-VIJ'I]-2-
xnopcbeHMh}-2-d)ypchynbcb0HaMw,qa; ‘ RN
N-{3—[5-(2-8MVIHO-4-HV|pMMI/I,£WIHMJ'I) 2-(4- MopcbonMHmn)-1,3-Tma30n-4—mn]-2—
xnopdgenun}-2 5-,D,I/ICbTOp6eH3OJ10yJ'IbeOHaMVI,D,a n
N-{3-[2-(1, 1-aumeTunaTtnnm)-5-(4- -NUPUMUANHNN)- 1,3-Twason-4-unj-2-
dJTopcbeva} 2 5-,am:bTop6eHaoncynbcbOHaMM,qa '
hW ux chapmaueBTUYECKN NpUeMAEMbIX  Comneii. B ongHom  KoHkpeTHom
BOMMOLLEHUM crocob BKMoYaeT BBedeHne N-{3-[5-(2- -8MUHO-4-NUpUMUANHAN)-2-(1,1- |
AavnmeTunaTtun)-1,3-tnason-4- I/Iﬂ] 2-pTopdpeHunn}-2 6—p,mcb'rop6eHsoncynbd)OHaMM,u,a
B dopme nnbo csoGoaHoro OCHOBaHMFI nubo ero hapmaveBTUYECKN npuemnemon
comm. B apyrom koHkpeTHom BonnomeHMM crnocob BknovyaeT seeaeHne N- ~{3- [2 -(1,1-
avmMeTunaTtun)-5-(2-metun-4- -pumMuanHvn)-1,3-tnason-4-unj-2- -propdeHnn}-2,5-
AvndTopGeHsoncynbdoHamuga s thopme nuBo ceobogHoro OCHOBaHus, nubo ero
thapmauesTnuecku npmemnemoﬂ conu. B apyrom KbHerTHOM BOMMOLIEHUU CrOCOB
BKmoyaet esepeHne N-{3-[5-(2-amuHo-4- -MMpuMnanHun)-2-(teTparugpo-2H- -nupaH-4-
un)-1 3 Thason-4-unj-2-cropeHnn)-2, G-AMCbTOpGGHaoﬂcyﬂbeOHaMl/u_"l,a B ¢hopme

nnbo cBo6oAHOrO OCHOBaHUS, NGB0 ero hapmMaueBTIYecKn NpueMsieMoit conu,
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' B, O4HOM npe,qﬁOHTMTéanOM 'Bqnnomeme B HacroguJeM w306peTéHmw ,
MpeanoxeH cﬁoco6 neyeHus péKa ANYHUKa y MIlekonuTaloLLero -(Hahpmmep
Henoseka), HyxaawLerocss B aTom. Cnoco6 BkniouaeT ‘BBeAeHme yKkasaHHomy
Mn'eKonMTarou.gemy (Hanpumep HernoBeky)  TepaneBTUYECKU . 3d3d)erMBHoro
KonuyecTsa coefmHeHNs chopmyribi (). BO,D,HOM npeuhhowTéanoM BOMIIOLEHUN
coep,MHeane BbiBpaHo u3: ’ ‘ |

; N-{3-[5-(2-aMMH6-4-nmpManMHwn)-24( 1,1 -AUmeTunaTu)-1 ,3-fmaaon-4-mn]—2—

d)Topcbeva}—Z,6-nwchop6eHaoncynb¢0HaMM,u,a;

N-{3-[2-(1,1 jL[I/IMeTl/I.H3fMﬂ)-5-(2-MeTMH-4-HMpMMVI}JI/IHI/IJ'I)—'I ,3-Tason-4-usj-2-
chopcbeHmn}-Z,5-qmch0p6eH3oncyhbcboHaMmp,a; | | o

| N-{3-[5-(2-aMMHO~4—HMphMM,CU/IHVIJ’I)-Z-,(TETparM,D,pO,-Z'H'-nMpaH-4-I/IJ‘I)-1,3-"

TMa30ﬂ—4-VIﬂ]-2-CbTOpCbeHI/lﬂ}-2,G—AMCbTOpﬁeHSOncyﬂdeOHaMMﬂ,é;

-N-{3-[5-(2-aMMHo-4—nMpMMm,qMHmn)-2¥(4—Mopcbonl/1H un)-1 ,3-Tma30n-4—wn]-2—
d)TOp(beHMﬂ}-Z,5-,D,MCbTOp6eH30ﬂCyﬂb('bOHaMMLla; , « _

N-{3-[5-(2-_aMMH0-4-nMprMMHMn)-2-(4-MopcponMHmh)-1 ,3-Thazon-4-un]-2-
XﬂopcbeHVIH}-Z—dJypchyanbOHaMWJ,a; ; |

N-{3—[5—(2-aMMHo_-4—nv|pmMm,qmHmn)-2-(4-MopcponMHMn)-1 ,3-Twason-4-mn]-2-'
xnopcbeHMn}-Z,5-nwd)Top6eH30ncynbcbOHaMM,qa " ' '

N-{3-[2-(1, 1-,qmmemnamn)-5-(4-nmpMMM,qumn)-1 ,3-TNason-4-unj-2-
chopcbeva}-Z,5-,qmd3Top6eH30ncynbcb0HaMM,qa; :

M X dapmauesTUieckn npremnembix conen. B ogHom KOHKPETHOM
BOnnoweHnn cnocob sknovaeT BBe,qéHwe N-{3—[5-(2—aMl/lHO—4-F|‘l/IpI/IMMAI/IHMﬂ)~2-(1,1-
AnmMeTunaTun)-1 ,3—TMasoﬂ-4-Mﬂ]-2—CbTOpCbeHMJ’I}-Z,6—,D,V|CbTOp66H30ﬂcyﬂbd)OHaMMAa
B hopme nubo cBobogHoro ocHoBaHus, nM6o ero thapmauesTuuecku npuemnemoi
conu. B ,qpyroM KOHKPETHOM BOMMOWEHUN criocod BKMovaeT BeegeHue N-{3-[2-(.1v,1—

_ p,MMGﬂ/IJ‘I3Tl/|ﬂ)-5-(2-MeTI/IJ'I—4-HMpMMMﬂMHMJ’])-1,3-TVI83OI‘I-4-VIJ‘I]-2-Q)TOpCbeHI/U"l}-2,5—
AM¢T0p68H30ﬂcyanbOHaMM,qa B cdhopme nubo CBO60,E1HQFO OCHOBaHus, nubo ero
gbapmaueBTquCKM npvemnemon conu. B apyrom KOHKpETHOM BonnoleHnn criocob
BKIOYaeT BBeAeHne N—{3—[5-(2-aMVIHO—4-I‘IVIpMMMﬂMHMﬂ)-Z-(TeTpaI'M,qpo-?.H-HleaH—‘l;'
I/IJ'I)-1,3—TM330J‘|—4-MJ‘I]~2—CbTOpd)eHMﬂ}-2,G—AMCbTOpﬁeHSOﬂcyanbOHaMl/l,qa B dopme
nubo ceobogHoro CCHOBaHMﬂ, n16o ero chapmaLesTuYeckn npmemhemoﬁ conm.

B ogHom npeanouTuTensHom BONnoweHn B HacTosLem n3oBpeTeHun
MPEANOXEH CMnocob rieYeHnsi HeMeNKOKNEeTOYHOro paka nerkoro y MneKonmabLuero

(Hanpumep yernoseka), HyXpatowerocs B atoM. Cnoco6 BKMOYaeT - BBefeHMe
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ykasaHHomy MrekonuraroLemy (Hanpumep 'Lf_enoseKy) + TepaneBTMQeCKM
S(b(beKTVlBHQFO Konunyecrtea COép,MHGHMﬂ dopmynb (I).- B op,HoM n‘pe,an‘-lTMTeanOM
BONMOLLEHUM coe',queHwevBuGbaHo u3: ‘ | Y

: N-{3—[5-(2-aMVIHO-4-|’MpIAMVI/J,I/IHI/Iﬂ)-2-( 1,1 -AUMETUN3TUM)-1 ,3~Twaaon-4—i/|n]—2—
cbropcbeHMn}-2,6-nmd)T0p6eHsoncyhbq30HaMvma; | v

N-{3-[2-(1,1 -/JMMeTMHSTMﬂ)—5-(2-MeTMH-4-HMpI/IMMAMHMH)-1 ,3—Tma30n—4—mn]—2—
chbpcbeHMn}-Z,5'-qmcp'rop6eHsoncynbcboHaMmga; L ,

N-{3-[5-(2-aMMHO-4-nmpMMMp,lemn)-Z—(TeTparw,qpo-ZH-nmpaH—4-mn)-1,3- :
Twason—4-wn]—2—q)TodeeHMn}-2,6-,qmchop6eH30nCynbd)OHaMM,qa;

N-{3-[5-(2-aMMH0-4-nMpvnvnmqumn)-Z-(4’—Mopq)onMHmn)-1,3-Twason-4-wn]-2- |
chopcbeva}-Z,5-uwd3Top6eH30ncynbcb0HaMw,u,a; | |

N-{3-[5-(2-aMMHo—4-nMpmMM,qMHmn)-Z-(4-Mopd30an nn)-1 ,3-Tnason-4-unj-2-
xnopcpeHmn}-Z-cbypaHcyanbOHaana " B | _ |

N-{3-[5-(2-aMMHo-‘4—nMpwMMp,MHmn)—Z-(4-M0pcbonviH un)-1 ,3-Tnason-4-unj-2-
xnopcbeva}-Z,5—,qmchop6eHsoncyan30HaMvuqa n '

N-{3-[2-(1 1 -qwMemnsmn)-5-(4-nwpmMm,qMHmn)s1 ;3-Tnason-4-unj-2-
chodeeHwn}—Z,5-,L1mct>Top6eH30ncyan:0HaMmp,a; .

N ux hapmauesTyecky npuemMnemMbix coneii. B opHom kOHerTHOM
BOMMOLEeHUn Cnocob sknovaeT BBeaeHue N-{3-[5-(2-aMMHO-4-nleMMVI,qVIHI/Iﬂ)—Zf(1,1-
anMetTunartun)-1 ,3-TI/Ia30ﬂ-4-I/IJ1]-2-CbTOpd)eHMJ'I}-2,6~Ll,l/ld)TOp68H30ﬂcyﬂbeOHanMp,a ‘
B chopme nubo csobogHoro OCHOBaHmﬁ, nnbo ero apmauesTuyeckn npuemnemoti
conu. B apyrom konkpeTHom BONMOLLEHUM crocob BkoyaeT BBe,quM‘e N-{3-[2-(1,1-
,£1|/IMeTI/I.ﬂ3TMn)—5—(2-MeTI/Iﬂ—4-HVIpMMVIAI/IHVIJ‘I)—1 ,3-Tvia30n—4-mn]-2-cpTop¢eHmn}-2,5—
,qmchopGeHaoncynbtbOHaMMna B chopme nubo csobogHoro OCHOBaHWs, nubo ero
hapmauesTuyecku npuemnemont conu. B apyrom KOHKPETHOM BonsoLerun crnoco6
BKItovaeT BBegeHne N-{3—[5-(2—aMMHO-4-nMpMMMLMHmn)-ZQ(TeTparwqpo-ZH-nmpaH-4-
mn)-1,3-Tma30n-4-wn]-2-d3rop<beHvm}-2,6-awcbrop6eH30ncynquOHaMWJ,a B daopMé
numbo ceoBogHoro OCHOBaHus, nnBo ero hapmavesTyeckn npuemnemom conm;

B racToswem n3obpeTeHnn Takxke NPeAnoXeHo coeguHeHue copmynbl (1)
ANA npumMeHeHnss B nevyeHnn afieHokapymHomsl  Bapperta; kapumHom XKENYHbIX
MPOTOKOB; paka MOMOYHOI Xenesbl;, paka Wweiikn MaTKu;  XOonaHrokapumnHOMbI:
onyxoneun UeHTpanbHo’ HEepPBHO cucTembl, Bmmqammmx NEPBUYHbIE ONyX0nu LlHC,‘

Takme  kak  rnuoGnacToms, acTpounTOMbl  (Hanpumep MynbTUopmHas
rnnobnacroma) u SNEHAVMOMbI, U BTOPUYHbIE ohyxom/l UHC (r.e. metacrassl B




u‘eHTpaanyro HEpBHyIo - cuctemy onyxoneu, 'BO3.HI/IKarOLLlV|X He kak UeHTpanbHomn
HepBHOW cucTeme); KonopekransHoro paka, BKh\POHafOLuel;‘O‘KapuMHOMy Tohcroﬁ
KULLKN; paka KENyAka; KapumHOMbI rof1oBb| M,Lu'ew, BKNovatowlen nnocxokneTquyro
KapuuHomy: ronosbl un wen: pPakoBbIxX 3aboneBanHui |<poseTBopHoi7| CUCTEMB,
BKITIOYaOWMX Nenkossl u NMUMOMbI, Takne kak OCTPbII nuMobnacTHbiit neikos,
OCTPbI - MUENOreHHbIi neiikos - (AML), 'Mmenonmcnnacmqecme ’CMH,D,pOMbI,
XPOHUYECcKui MWUEIIOreHHbIN - netikos, “NnMcoma XO,L'I,}KKMHa,’ HEeXOMKKNHCKas
nnmdoma, Merakapmo6nacmqecxw7| nenkos, MHOXECTBeHHast Muenoma u
SpuUTpOnNeitkos; renartouenntonsapHoi KapunHOMeI; - paka  nerkoro, BKJ‘IIO‘-IélOU.Iél'O
MENKOKNeTOUHbIA pak nerkoro u HEMENKOKNeToUHbI pak nerkoro: paka auyHuka:

SHAOMETPUarnbsHoro paka; paka NOMKENyA0YHOI Kenesbl; ageHoMbI runodunsa; paka

NPeAcTaTensHON  xeneasb; paka no4vku; capkombl; pakosbix 3abonesaHnii koxu,

BKITKOYaloWMX - MenaHombl; 1 pakosbix 3abonesaHui LUMTOBMAHON skenesbl wnm
noboro ux noaTuna y MneKonMTaromero (Hanpumep yenoseka). '

\ Kpome Toro, = HacTosalemM wusobpeTeHun npe;ujo»(eHo npuMeHeHne
COeANHEHUS opmynei (1) gns N3roToBNeHns nekapcTBeHHOro cpepcTea ans
nevenus aneHokapLmHoms! BappeTa; KAPLIMHOM XenyHbix NpoTokos; paka MOJTOMHOA
KENesbl; paka LWewkn maTku; XONaHrMoKapLIMHOMbI; onyxonemn LeHTpansHoii HepBHo
CUCTEMbI,  BKNOYAOLMX nepBuYHble onyxomn LIHC, Takue KaKk rnuobnacromsi,
acTpoOLMTOMbI (Hanpumep MYnbTUhopMHas rnnobnactoma) wu SMNEHOANMOMBI, U

BTOpuiHbIe onyxorm LIHC (T.e. meTacrass s LeHTpanbHylo HepsHylo cuctemy -

onyxoneu, BO3HUKAOWMUX He B LUeHTpanbHon HepBHO CUCTemMe); KornopekTanbHoro
paka, BkmovatoLero KapuunHomy TONCTOM KWLLIKW; paka xenyaka; KapLyHOMbI rofoss,
W Wewn, BKOYaoLLel MAOCKOKNETOYHY0 KapuMHoMy ronoBbl U Lleu; pakoBbix
3abornesaHuit KPOBETBOPHOW cucTeMmsl, BKMIOYAOWMX Neiikosbl nmmcborvn:l, Takue
KaKk  oCTpbii  nuMo6nacTHLI newkos, ocTpsbiii MUEITOreHHbI néﬁko3 (AML),
MuenoguncnnacTuyeckue CUHAOPOMBI, XPOHUYECKNI MUenoreHHbIn neikos, numdoma
XoaxkuHa, HEXOMKKMHCKast  numMdcoma, Merakapuobnacrtuyeckmin nenkos,
MHOXECTBEHHasi Muenoma u 3pUTPONEIKO3; renaTolennionspHon KapunmHOMbI; paka
nerkoro,  BKrnovaroLero MEIKOKNEeTOYHbIN pak nerkoro W HEeMEIKOKNeTOYHbIN pak
Nerkoro; paka siyHuka; SHAOMETpUanbHoro paka; paka no,qmenyp,qubVl Xenessbl;
aZleHOMbI rmhocbmsa; paka npegcrartensHoli Kenesbl; paka noyku: CapKOMbI; pakoBbix
3abonesaHuii KOXW,  BKMoYarLwmx MenaHoMmbl; u PakoBbix - 3abonesaHuin
WUTOBUAHOW enesbl unu moboro ux nogTuna 'y MneKo‘anamLuero'(Hanpmmep




74

yenoseka). g 5 _» ' I

B pawHoit  obnactu  Takxke XOpOUJO M3BeCTHO 4TO  onyxonu  moryT
MeTacTasupoBaTh n3 MEPBOro Unn NepBUYHOTO MEeCTOPacNoNoXKeHus onyxonu B
OAHY U Gonee APYrUX TKaHel unu yyacTkos oprasusma. B LlaCTHOCTVI MeTacTasbi
B LEHTpansbHyo HepBHyto cmcrelvly (T.e. BTOpUYHbIE Onyxonu UHC) n, B yactHocTy,
FOIIOBHOW MO3r (T.e. MeTacTasbl rofoBHOro Mo3sra), xopoLuo Oﬂl/lcaHbl Ans onyxonei
M pakoBbix 3a6oneBaHmv| TaKux Kak pak MonoyHor >Kene3b| pak nerkoro, MenaHoma,
Pak NMoukn 1 KonopekTanbHbIl pak. Kak WCNONb30BaHO B [aHHOWN 3asABKe, CCbINKA Ha
IPUMEHEHNs unn cnocobbl nedeHnss unm neyenuit "HoBOOGpaszoBaHus”, “onyxonn”
nwnn “paka” y cy6bekta BKkOYaeT MPYMEHeHNe AN U neYeHVe NepBUYHOrO

HOBOO6DGBOBaHI/IH onyxonm nnn paKa W, rge ato I'IOAXOJ.]VIT TaKxXe rnpuMeHeHne ,Elﬂﬂ

W NeYeHue MeTacTazos (T.e. pocTa MmeTacTaTuueckor onyxonu).

B apyrom BOHJ’IOU.IeHMI/I HyBCTBUTENbHOE HOBOOBpPa3oBaHue npe,qcrasnﬂeT
COBOI KonopekTanbHbIl pak, U 8 M30BpeTEHNN NpeanoxeHsb coeanHeHns ans
NPUMEHeHns B neveHnm KOnopekTankHoro paka y mmekonutaoLyero (Hanpumep
YeroBeka) U NpuMeHeHne Takux coeaunHeHuIA ANA M3roToBneHus neKapCTBeHHoro

cpencrea Ana nevyeHus KOHOpeKTaJ'IbHOFO paka 'y MnekonutaloLlero (Hanpwmep

Yyenoseka).

‘B apyrom Bonnowenun HYBCTBUTENbHOE HOBOOGPa3oBaHue npeacrasnser
coboin menaHomy, u B N300peTeHUN NpeanoxeHsi coeavHeHns ang npmmeHeHMﬂ B
NEYEHNU MenaHoMbl y MeKkonuTaloLLero (Hanpumep Yyenoseka) u NpYMEeHeH1e Takux
coeaMHeHit AN NSTOTOBMEHS NeKapcTBEHHOro cpeacTsa ANA nevyeHns menaHoMsl
Yy MnekonuTtatowiero (Hanpumep yenoseka).

‘B apyrom Bonnowerun YyBCTBUTENbHOE Hosoo6pasoBaHme npegcraenser
cobor XONaHroKapuMHoMy, 1 B u306peTeHun MPEAnoXeHbl CoeanHEHNS ans
MPUMEHEHNS B NeYeHUM  XoMaHrmokapLuHOMb Y. MIiekonuTaiowero  (Hanpumep
YesnioBeka) U nNpuUMeHeHue Takux COeAVHEHU ANs U3roTOBMEHUS neKapcTBeHHOro
CPEACTBA AN NEeYeHNs  XONaHrmoKapLMHOMb Y Mnekonutawwero (Hanpumep
Yyeroseka).

B ,qperM BOMMOLLEHUN YyBCTBUTENbHOE HOBOOBpPa30BaH/e npegcraenser
cobon pak U.MTOBM,D,HOM Kenesbl, n B “306peTeHnn npeanoxeHo coeanHeHust ans
MPYMEHEHNS B neveHun paka mmroam,qum xKenesbl y MnekonuTatoLero (Hanpumep
4ernioBeka) U NpuUMEeHeHue Takux COSAVHEHNA AN N3rOTOBNEHUS neKapcTBEHHOro

cpedcrtea Oond nedyedus paka LL[IATOBM,QHOM xKenesol y Mrekonurawuwlero (Hanpmmep

i,



75

qenoaexa)

B ogHom KOHerTHOM BonnomeHmm quCTBMTeanoe Hoaoo6pasoBane
HpeACTaBJ’IF{eT cobolt pak MOonoYHOM Kenesbl, U B U300peTeHUn npeanoxeHs
coeAMHeva AN NpUMEeHeHuss B nevyeHuu paka MOJOYHOI  Keneab oy
Mnekonutarowero (Hanpumep Yenoseka) u npmmeHeHwe Takux coeanHeHuit ans
U3roToBNEHNA NeKkapcTBEeHHOro cpe,qCTBa ANA neveHns paka MonoyYHoii Kenesbl y
MneKonMTaroLuero (Hanpwvlep L4enoseka)

B apyrom Bonnomeme YYBCTBUTENBLHOE Hosoo6pasoBane ‘NpeAcTasrnisiet
cobon pak anyHuKa, n B N300peTeHun npeanoxeHs coeiMHeHus ans ﬂpMMGHeHMR B

NeYeHnn paka an4Huka Yy MnekonuTawuero (Hanpmmep qenoseKa) ‘W npumeHeHne

Takux coeanHeHuni ansa I/I3I’OTOBﬂeHM$| NlekapcTBeHHoro cpe,n,cnaa ,El,ﬂﬂ nequwﬂ paka

AINYHVKA Y MITeKonuTaLwero (Hanpumep Henoseka).

B ﬂpyl’OM BOMJIoLWeHUK HYBCTBUTENBHOE HOBOOﬁpa3OBaHMG Flpe,D,CTaBJ'lﬂeT’

cobon HemenkomeTqubm Pak nerkoro, n B 30bpeTeHnn npeanoeHsb| coeuHeHus
ANA NPUMEHEeHUs B NeYeHUn HeMEenKoKNeToYHOro paka nerkoro y MJ‘IeKOI'WITa}OLLleI'O
(Hanpumep yYenoseka) u NPUMEHEHNne Takux Coe,EU/lHeHMI/I ans M3FOTOBﬂeHMFI
TIEKapCTBEHHOr0 cpefcTBa ANA NevyeHus HemenkomeTquoro paka nerkoro y
MrekonuTatoLero (Hanpumep Yyenoseka). ‘

CoeauHenns no n3obpetennio moryt 6GbiTh NCNonb3oBaHbl OTAenbHO B
NEHeHMM  Kaxaoro K3 - BblLENEPEUNCTIEHHBIX COCTOSIHUI  mnu moryT ObiTb
Mcnonb3oBaHbl Ans NONyYeHUs aaanTMBHBIX UMW NOTEHLUMANbHO CUHEepreTUYecKmx
apcpekTo ¢ HEKOTOpbIMM M3 cylyecTByoLWwmX XuMuotepanun,  obnydeHus,
Buonornyeckux n UMMYHOTEpaneBTU4eCcKmX CpeAcTs (BKrtOYaIOLLUMX
MOHOKIOHanNbHbeIe aHTUTENa) 1 BakyuH. CoegunHeHus N0 U30BpeTeHNI0 MOryT BbiTh
MONE3HbIMN AN BOCCTaAHOBNEHUS athbekTMBHOCTY HEKOTOPbIX  CyLLeCTBYOLLMX
xvmunoTepanuii u obnyvenvs u/vnu YBENIMYEHUSI YYBCTBUTENBHOCTY K HEKOTOPbIM
CyWwiecTByloLUM XuMUTEPanNUsamM u/nnu obrnyyeHuio.

B HAONOJTHEHVE K neveHuto '-IYBCTBMTeﬂbeIX HOBOO6pGSOBaHVIVI coenHeHuns

no l/l306peTeHl/1l'O TaK>Ke MOryT ObITb VlCﬂOﬂb3OBaHbl B ne*-leva Apyrux COCTOFIHVIM '

ocnabneHHbIx nyrem VIH!'VI6VIpOBaHI/IH KUHasbl cemelcTea Raf, Takux kak Kap,qmo-
cbacuwaanbm KO>KHbI CuHgpom u HOJ'IVIKI/ICTO3HOG 3860ﬂeBaHMe noqu

B O,ELHOM U3 acnektos B HacTosatilem m306peTeme npeanoxeH cnocob
le4yeHusn ‘JYBCTBVITeﬂbHOFO HOBOO6pa3OBaHVIFI Yy MﬂeKOﬂMTa}OU_{el'O nymafomeroc:ﬂ B

3TOM, BKITIOMAOLLNIA CTaguu:
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(@) awanuaa obpasua mé yKka3aHHoro HoBooGpaszosaHus ANA TOro, 4Tobb
onpenenuts,  npucyrcrteyetr  nu aKTUBMpyoLlas MyTauusi . B Ko,qmpylomem
nocneposatensHocty B-Raf s KNIETKax ykasaHHoro HoBooGpasosaHms: :

' (6)  BbiBopa MnexonuTarwuwero, | umMmeroLlero Hosoo6paSOBaHMé, c
CTu B-Raf; u

aKTUBMPYIOLLEn MyTayveii B KoAnpytoueit nocnegosatensHo
~ (B) BBegeHus TeépaneBTuieckn achdeKTUBHOrO Konu4ecTtea coeauHeHns no
Hacmﬂmemy n3obpeteHuto MiexkonuTarLemy, BbIOpaHHOMY Ha cTagum (6).

B HekoTopbix Bonmowenusx akmsmpyrou;an MyTaumsa, npucytcTsyrolwas B
KoAvpyloLlwein nocnefosaTensHOCTY BRAF, naet B pesyneTarte ‘BRAF, nmMmeroLni
aMUHOKNCIOTHYO 3a|vleHy, BbiBpaHHylo 13 rpynnbl,‘ cocrbﬂmeﬁ n3 R462I, 1463S,
G464V, G464E, G466A, G466E, G466V, G469A. G469E, D594V, F595L G596R,
L3597V, L597R, T599! V600E, V600D, V600K, V600R, T119S8 n KB601E. Cwm.,
Hanpwmep, ®ur. 2 B Halilovic and Solvit (2008) Current Opinion in Pharmacology :
8:419-26. o

B oaHoM u3 onnoweHuii s HacToALlem nsobpeTteHnn npeanoxeH cnocof
JIeYeHMA HyBCTBUTENBHOrO HOBOOGPA3oBaHS y Mnekcjnmammero, HyXgatwerocs B
3TOM, BKIIOYAIOLLMI cTaguu: | -

(a) aHanuaa obpasua us ykasaHHoro HoBoOGpasoBaHus ANA TOro, YToBb
onpeaenuTs, npucyTcTeyeT nu MyTauus, Ko,qmpyfomaﬂ" aMUHOKMCIOTHYIO _3'aMeHy
V600E, B KoampyroLueﬂ nocnefosaternibHocTM B-Raf B kneTkax yKasaHHoro
HOBoOOpasoBaHus;

(6) BLIGOpPa MiekonuTatoero, nmeroLero HOBOOGpaszoBaHne ¢ MyTaumei,
Ko,qmbyfoméﬁ aMUHOKMCIOTHYI0 3aMeHy V600E B B-Raf; n ‘

(B) BBEAEHUS TepaneBTuyeckm Scbd)eKTMBHO_rO KOJ‘IML-IECTBa‘Coeﬂ,MHeHI/IH no
| HacToaweMy n3obpeTteHuio MnekonuTarLemy, Bb|6paHHdmy Ha cTagum (6).

AMUHOKUCNOTHas 3ameHa V600E B B-Raf onucaHa, Hanpumep, 8 Kumar ef al.
(2004) J Invest Dermatol 122 (2):342-8. 31a MyTauma obbl4HO npoucxogut us
MyTaLmy "T1799A B KOAupyoLeid  nocneposatenbHocTU B-Raf yenoseka.
COOTBGTCT"BGHHO, B OAHOM M3 BonnoLljeHwil HacToswWwero u3obpeteHns craguio
aHanusa obpasua u3 ykasaHHoro HOBOOGpa3oBaHus ans Tord, 4T06b! OnpegenuTs, _
nmeyTCTByeT M MyTauust, koaupyowas @MUHOKUCIIOTHYIO  3ameHy V600E, s
KoAvpywLen nocnegosaTensHOCTU B-Raf, ocywecrensior nyrem: bnpe,qeneHMﬂ
TOTO, COAEPXUT nun Kop,wpybmaﬂ nocnegoBatensHocTe B-Raf MyTaumio T1799A B

KIeTkax HOBOOﬁpa3OBaH ns.
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HoBooGpasosanue MOXeT ObiTb BbiBpaHo ‘MS"a,D,evHOKapLU{IHOMbI‘ Eappefa;
KapLmHom KENYHBIX MPOTOKOB; paka MonoYyHoik menea‘bl,; paka - wweiiku MaTku:
xonaHrMOKapuMHOMbI;_onyxoneﬂ LeHTPanbHo HepBHOI CMCTeMbI, BKIMOYamoLux
nepBUYHbIE onyxonn LHC, Takue kak mwo6haCTOMbl,' acTpoLUTOMbI (Hanpmmep
MYyNbTUDOPMHas rnnobnacroma) u SNEHAUMOMBI, 1 BTOpU4Hble onyxonu LJHC (T.e.
MeTacTasbl B LeHTpanbHyo HEpBHyl0 cuctemy onyxonei, BO3HUKAIOWMX He B
HEeHTpansHon HepeHo cucTeme), KonopekTanbHoro paKa, BKNoYaoLero KapuuHomy
TONICTOW  KULIKK; paka }Keny,qxa; KapunHoMb!  ronosbl u u_lew,} eroqaroiMeﬁ
MNOCKOKNETOUHYI0 KapLMHOMY rofoBb) u Len; pakosbix 3abonesaHui KpoBeTBOPHOMN
CI/ICTeMbI, Bkmoqaiommx NenKosbl 1 NUMOMBI, Takue kak OCTPbIN MUMGOBAACTHbI
nelikos, ‘OCprM MUEIOTeHHbIN netikos (AML), MUenoancnnacTudeckue CMH,qprbl,
XPOHWUYECKUI T  MUENOreHHbI newnkos, anqurvla XOmKKMHa, H.eXO,EJ,)KKMHCKaFI
numdoma, MerakapunobnacTuyeckui neﬁkos,, MHomécheHHaﬂ Muenoma u
3pUTpOnenkos; renatouennonspHom KapUMHOMbI; paka nerkoro, 'BKmoq'aromero

* MEIKOKIETOUHbI pak nerkoro u .HeMeﬂKOKﬂefOHHbIVI pak nerkoro; paka HW-IHI/IKa;‘
SHAOMETpuanbHoOro paka; paka NOKeNy[o4HO Xenesbl; ageHoMb! rmnocusa; paka
NPEAcTaTenkHol xenesbl; paka MOYKW;  CapkoMbl; paKoBbIX 3aBoneBaHwmi] KO)le,
BKITOYAOWUX MENaHOMBI; M’paKOBbIX 3abonesaHuii WnToBMAHON xeneasbl.

B KoHKpeTHbIx BOMJIOLLEHMAX H03006pasoBaHMe BbIGpaHo n3 paka mono4Houk
Kenesbl, XON1aHIMOKapLMHOMI, KOMopeKTanbsHoro paka, MEnaHoMbl,

HEMEJIKOKNeToYHoro paka nerkoro, paka suyHuka n Paka wmrosugHom Xenesbi. B

OAHOM npe,qnquwTeanOM BONNOLLEHMN HOBOOGpa3oBaHue npegcraensaeTr coboit
MenaHowmy.
B OfHOM 13 BOMNOLLEHNN MnekonuTarowee npeacrasnseT co6oi Yenoseka.
| B ogHom n3 BOnnoLieHnin coequHerune no M306peTeHmo npeacraensieT coboii

; N—{3-[5—(2-aMI/IHO-4-HI/IpI/IMVI,D,VIHM!‘I)-2-( 1, 1-,qmmemnsmn)—1 ,3-Tason-4-unj-2-
CbTOp(beHMJ'I}-Z,6—.qmd)TOpﬁeH30ncyﬂbeOHaMl/la wnn  ero cbapMaueBTquCKM
npuemnemyio conb. B KOHKPETHOM BONMoWeHun  coeguHerne no wunsobpeterHuto
npepcrasnsieT 6060|7| N-{3-[5-(2-8MI/IHO-4-FIMpMMMAMHMﬂ)-Z-('],1-11VIM€TMJ13TI/II‘I)—1,3—
Twason—4—wnJ-2-chop<beHwn}—2,6-nmcbfop6eH30ncynbcboHaMMaa Méamnar. B
anbTepHaTUBHOM BOnnoLweHun coeguHeHne no n3obpeTeHuo npeacrasnsiet coboit
N-{3-[5-(2-a MMHO-4-HMpMMM,L‘I,MHMJ‘l)-2-( 1, 1-AnmeTUn3TUR)-1 ,3-Tnason-4-unj-2-
_chopd)eHmn}-Z,B-QMchop6eHsoncynbcbOHaMMp,. K

' O6pasey HOBOOGpa3oBaHus, noanexauero  aHanuay Ha npmcywﬁmme
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s e MyTaALMIA, aKkTusupytolmx B-raf, moxeT 6biTs MONMyYeH W3 pasnUyHbIX NCTOYHUKOB,

BKIIOYaOLWMX, HO He OrpaHNYMBaloLMXCS 3TUM, OTAEfbHbIe KneTkm, COBOKYMHOCTb
KNEeTOK,  TKaHb, KNETOYHYl0  KynbTypy, KOCTHBIA = MO3r,  KkpoBb' umm Apyrue
brsnonornyeckne KuakocTy. TKaHb MU KNeTouHbIN NCTOYHUK MOXeT BKIOYaTL B
ceba obpasey 6Guoncum TkaHM, COPTUPOBaHHYIO MONYNALMIO KNeTOK,  KNeTouHyto
KynbTypy unu otgensHyio knetky. [lpu BwiGope 06pa3ua cne,qyef yuuTbiBaTh
MPOUEHT obpasua, KoTopbIil cocTasnsioT Heonnactuyeckue knetku. B HEKOTOpPBIX
BOMnoweHusix obpasey us HOBOOOpasosBaHus hUKCHPYIOT ¢ nUCnonbaoBaHmem
KOHCepBaHTa nepeg, aHanmsoM Ha NpucyTCTBre aKTMBMpYIOLEen MyTaumu. ‘

Cragua aHanusa obpasuya us HOBOOOpasoBaHus ¢ Uenbio 0npe,qeneHM$|,
MPUCYTCTBYET N1 aKTUBMpPYlOLas MyTaums B KoAvpylower nocnegosaTtensHocTy B-
Raf B knetkax ykasauHoro HOBOOOpa3oBaHUsA, MOXeT 6biTh ocywecTeneHa ¢
McnonbaoBaHmeM' noboro cnocoba, U3BECTHOro B ,anHof?l obnactu. Hanpmmep,'
KOAUpYyloWas nocnefoBaTenbHOCTL B-raf B KkneTkax ‘obpasua MO’>Ke‘T BbiTb
npoaHanusuposaHa ¢ Uensio onpeneneHus, cogepxur m oHa MyTauuio, KOTopas
NPUBOANT K 3KCMPECCUU  aKTUBUPOBAHHOI B-Raf. Croco6bi onpeneneHns Takux
MyTauuia xbpomo W3BECTHbI B AaHHOM o6nactn. Cwm., Hanpumep, Whitcombe ef al
(1999) Nature Biotechnology 17:804-7, Gibson (2006) Clinica Chimica Acta 363: 32-

47, Kim and Misra (2007) Annual Review of Biomedical Engineering 9:289-320. un

nateHTsl CLUA NoNe 6326145 i 6270967). bAﬂbTepHa’TMBHO, aKTUBVpyOLMe MyTaumm
B B-Raf MOryT - 6biTh naeHTUdNUMPOBaHbI  NyTem npsimMoro onpeaenéHMﬂ
aKTMBMpOBaHHbro Genka B-raf ¢ ncnonbsoBaHnem areHta (HaanMep aHTuTena),
KOTOPbLIM CENEeKTUBHO CBSI3biBaET aKTUBUPOBaHHbIl B-raf. »

Kak ucnonsaosaHo B gaHHoii 3asiBKe, TepMUH “TepaneBTu4Yecku agpdhekTuBHOE
KONMM4YecTBO” o0O3HayaeT  KonuyecTeo COeAMHEHNs 1o n3obpeTeHuio, KoTopoe
ABNAGTCA [OCTATOYHLIM Ans. cy6bekTa, KOTopomy ero BBogAT, ans TOro, - 4ToObI

BbI3BaTL  Buonornyeckuii- unu MEAULIMHCKUA OTBET KNeTOYHO KynbTypbl, TKaHu,

- cUCTeMb, MJIeKonMTaloLLero (BKMtoYas Yenoseka), KOTOPoro AobusaeTcs, Hanpumep,

- necnegosartens Wnm KnMnHUuyncT. TepMI/IH Takxe BKIﬂOHaET B npefenax ero obvema

Konudectsa, abpekTuBHLIE ANs  youneHus | HOpMarbHON  OU3NONOruiecKoil

‘byHKunn. Hanpumep, TepanesTudecku 3PEeKTUBHLIM KonMUYecTBOM coeaunHeHus no

N300peTeHnio Ans nevyeHus COCTOAHNSA, ONOCPEAOBAHHOIO MO MEHbLUEH Mepe ogHou
KUHason cemeiictBa Raf sBsnsertcs KOnu4ecTso, agocratoyHoe ANs. nedeHus

COCTOAHMS y KOHKPETHOTO CyGbekTa. AHAroruuHo, TepanesTU4eckn IPGEKTUBHBIM
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Konuyecrsom coeguHenus o M306peTeHMlO ans neveHnsa HyBCTBAMTeﬂbHOFOk

HoBoo6pazosaHus QBnﬂeTc;l Konu4yecTso, JJ,OCTéTOHHoe ANt neYeHuns koHKpeTHoro
HYBCTBUTENLHOrO HoBoOOpasoBaHus y cybbekta. B OOHOM 13  BonnoWweHNI
HacTosLero 'V‘|306kpeTeHl/|$| TepaneBTuyecku 9 beKTUBHBLIM KOJ’IW—IGCTBCM
CoeanHeHns no n3obpeteHuio ABIAGTCA KONMMYECTBO, AOCTaToYHOE ANns perynayum,
MOLYNUpOBaHUsA, CBS3bIBAHUA WAV WHrMBUpoBaHus no MEHbLIEN Mepe ogHo
KuHasbl cemeiictea Raf. Bonee kOHerTHo, B Takom BoOnnoLyeHun TepanesTuyecku
3PPeKTUBHBIM KONM4EeCTBOM coefuHeHus no n3oBpeTeHnio senseTcs konunyecTso,
AoCTaTouHOe Ans perynsauuu, MOAYNUpoBaHus, CBS3bIBAHUS UNU UHrMbuposaHus B-
Raf. _

TouHoe TepanesTuuecky acpcbeKTMBHoe KONU4ecTso  coefuHeHwit - no
n3obpeTteHnio Oynet saBucetrb ot psna cbaK'ropoé. VmetoTcs nepemeHHsble,

- XapakTepHble Onsa. aTux COE,D,MHGHMVI, BKIIlOYawwmne, He orpaHmnymnBasncey MU,

cnegywouine; MonekynapHas Macca, I/IHFVIGVITOpHaFI aKTUBHOCTL. B OTHOWEHUN

LeneBoit  kKuHasbl, abcopbuus, BropocTynHocTb, pacnpepenenne B opravuame,
MPOHWKHOBEHNE B TKaHW, nepuop nonyeeiBefileHnsl, meTaGonuam, CBA3blBaHNE C
6enKaMM W 3KCKpeunsa. 3T nepemeHHble onpenensT, kakas fosa coeanHeHus
AOMMKHa ObiTb BBegeHa Aans TOro, 4To6bI MHrM6MpQBaTb UeneBylo KuHasy ¢
AOCTATOYHOW 3(hPEKTUBHOCTLIO U B TEYEeHMe A0CcTaToOuYHOro nepuoga BpeMeHun ¢
TeM, 4TOObI NonyunTh Xenaembii 3eKT B OTHOLIEHMUN nognexawero nevyeHuro
COCTOAHMA (Hanpumep HOBOOOpasoBaHus). B obLiem, 3agaya cocTouT B TOM, YTOOhI
UHrMbnposaTh Lenesyio kuHasy Ha 50% wnu Gonee MPOLIEHTOB HACTOMNLKO [OMro,
HACKOMbKO 3TO BO3MOXHO. ﬂnmeanocrb,sos,qeﬁcmwn NeKapcTBeHHbIM cpeacTeom
Oyaer JIMMUTUPOBATLCSH - TONBKO népuogom  nonysbiBeaeHUs CoeauHeHna u
NoboYHbIMU achbekTamu nevyeHun, TpebyowmnMm oTMeH b Ao3nposaHus. Konuyectso
BBOAMMOro coeguHeHus Take Oyner saBucers ot (PaKToOpoB, CBSI3AHHLIX ¢
nauneHTamu u 3abonesaHuewm, BKJ‘HOH&IIOLL{MX, 6e3 orpaHuueHus umu, cnegywoume:
BO3pacT, macca, CONyTCTBYIOLIEE NeYeHne U COCTOoSHUe noanexawiero nevyeHuro
cybbekTa, KOHKpeTHoe cocToAHue, Tpebyiowee Né4eHns, n ero TaxecTs, npupopaa
" npenépaTa “ NyTb BBedeHUs. B koHeyHoMm uTore Aosa OypeT ycraHaenuBaTbes
nevawmm: Bpayom  mnu BETEPUHaApPOM. O6bp‘qu coeluHeHne no n3obpeteHuio
MPUMEHSAIOT ANsA NevYeHus B guanasoHe oT 0,01 o 30 mr/kr MéCCbl Tena peuvnueHTa
(MneKonmaromero) B CYTKu nubo Ha foay, nubo Ha UMKN neveHns, n Bonee 06biyHO,
B Avanasoxe ot 0,1 go 10 mr/kr maccsi Tena B CyTku nubo Ha 803y, nubo Ha ymkn
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neveHus. = Takum obpaszom, k,qnﬂ B3pocroro qenoaekka' Maccoﬁ_ 70 - «kr,
nonsepra}omerocn NeYeHnto B  oTHOLWEHUY COCTOSIHUS, -OnocpenosaHHoro wny -
Koppenupytowero ¢ no - meHbLes MEpe OAHOW  KuHa3ol cemelicTea Raf,
AEACTBUTENbHOE KOMMYECTRO B CYTKU nn6o Ha A03Y, NGO Ha UMKN neveHus Byner |
COCTaBNATL 06bIMHO OT 1 fgo 2000 MF, 1 3TO KONMMYeCTBO MOXeT BbiTh BBEAEHO B
BUAE pasosoit foskl, nubo B Buge MHOXECTBEHHbIX AO3 B CyTKM nubo Ha fJoay, nn6o
- Ha UMKn neveHns. Cxembi BBEAEHWS MOTYT B 3HAYNTENbHOI! cTeneHu BapbpoaaTb, "
onpeaehmoT‘cn n MsMéHmOTcé Ha ocHoBaHun KIMHUYECKUX  aaHHbIX  ans
coeanHeHus. Moxer NPUMEHATLCA NOMHLIA ChekTp cxem BBEOCHMS, HauuHas ot
ATMTENbHOrO - [O3MPOBaHUS  (CyTouHbIe ,qbsbl) AC NpepbIBUCTOro - [03UpoBaHus.
TepanesTuueckn apbekTnBHOE KONMMYecTso thapmaLieBTyecky npuemnemon conu
CoeanHeHna copmynbl (1) MoxeT BbiTs ‘onpepenexo KaK fons TepanesTuyecku
3ppeKTNBHOrO Konmyecrea coeanHenus copmyner (1) B Bm;u,e ero csobogHoro
OCHoBava. Mpeanonaraetcs, yto CXOAHble [03bI 6yayT noqxo;mn; ANs neveHus
HYBCTBUTENbHbLIX HOBOOGPa30BaHMi, OMUCaHHbIX BbiLLe.

XOTsi  BO3MOXHO, yTo ,CIVJ'IFI MPUMEHEHVsT B Tepanuu  TepanesTUuecKu
3phekTrBHOE KONUYECTBO coeamHeHus no n300peTeHnio MoxeT 6biTh BBEAEHO B
Buae HeobpaboTaHHoOro XUMUYECKOro BeLLeCTBa, OHO 06bIYHO NpeacTaBneHo B BUae
aKTUBHOIO  MHrpeameHTa apmauesTyeckoii KOMAO3MUMM 1w npehapaTa.
COOTBeTCTBeHHO, B n306peTeHn AONONHUTENLHO - Npepnaraercs
dhapmavesTuyeckas KOMnosnuyvs, cogepxawas coeguHeHne no usobpeTteHuo.
Cbapmauesmqecxaﬂ KOMMO3UUMA MOXET [ONOMHUTENbHO coaepxare OouH Unu
Gonee hapmaLiesTuyeckn npvémnembix  HocuTeneis, pasbasuTteneit  u/mnm
oKcumnuexTos. Hocutens(n), pasbasutens(n) umnm IKCLMNNEHT(bI) AOMKHBLI BbITh
| PUEMNEMBLIMU B CMbiCIe COBMECTYMOCTY ¢ APYTUMU MHIpeaveHTamMu KOMNOo3uLmm n
6esonacHocTn gns pPeéuunueHTa. B cooTtseTtcTBUM © APyrMM acnekTom nsobpeTeHus
TaKxe npeanoxeH crnocob V3roToBneHns  cdhapmauesTuyecKoi ~KoMnosuyumu,
,BKmoqa}OLuhﬁ CMelUMBaHne coefuHeHust no N3OBPETEHWIO C OgHUM U Bonee
tbapmaLieBTuyecky npYeMnemMsIMm HOocuTenamuy, pasbasutenamn -m/vmw
IKCcUMnNueHTamu. '

®PapmaLieBTiyeckue KoMnosnumn - mMoryt  6bitb npeacTaBnexbl B Buge
CTaH4apTHbIX NEeKaPCTBEHHbIX opm, copepxaimx onpegeneHHoe Konuyectso
aKTUBHOro I/lHI’pG,El,I/IéHTa Ha CTaHgapTHylo ,qoéy. Takas egunnua moxer coaepxars,

Hanpumep, ot 0,5 mr pgo 1 I, NPpeanoyTUTensHo ot 1 mr Ao 700 wr, Bonee
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NPEAnoYTUTENbHO OoT 5 mr ao 100 MI CoeauHeHus no u“300peteHunio (B Buge
csd6o,u,Horo oCHOBaHhs, conbBaTa (Bknioyas rMApaT) unu conu, B NoGoif opme), B
3aswcwmocm OT noanexatyero neveHuo COCTOSIHUS, nyTu BBEAEHUS M_Bospa’c:Ta, |
Macchl 1 COCTOsIHMS naumeHTa. ﬂpeanhoMTeanbIMm npenapaTtamm CTaHAa’pTHdﬁ
A03bl ABNSAOTCS Takne npenapaTsl, koTopble CoaepxaT cyTouHyto Aosy, HeaenbHyo
AO3Y, MecsYHyio no3y, Cy0-8403y unu unx COOTBeTCTBy}OU.iy}O qach,v aKTUBHOro
VHrpeaueHTa. Kpome Toro, Ttakue cbapMaueBquecme KOMNo3nuun  MoryT 6biThb

- NonyYyeHsbl crnocobamu, xopoLuo VI3BeCTHbIMI/I B o6nactu chapmauesTuky, ’

dJapmaueBqueCKme hpenapa'rbl MOryT ObiTb a,qanTMposaHbl Ans BBegeHus
NBLIM - NpueMneMbim nyTem, Hanpumep nepopanbHbim (BKJ'IIO‘-IaFIk Kancynei,
TabneTku, kancynbi XKNOKOro  3anonHeHus, pacnaparowmecs TabneTky, TabneTku
Hervle,qneH,Horo,'OTc‘poquHoro 7 KOHTponvipyemoro BbiCBOGOXAEHMS, nepoparsbsHbie:
r1acTelpn, - pacTeopbl, cupons, BykkanbHble 1 CybrnuHreanbHele), PeKTanbHbIM,
HasanbHbIM, MHFHJ‘IFILMOHHEIM, MECTHbIM (BKnIoYas TpchaepmaanbM),

BarMHanbHbIM  Unm napeHTepanbHbiM (BKMOYas NOOKOXHBIN, BHyTpMMblwequlﬁ,
BHYTPVBEHHbINA Unn BHYTPUKOXHbIN) nyTem. Takue npenaparsi MoryT 6biTh nosy4YeHsl
Nio6bIM CNocoboM, U3BECTHLIM B obnactu bapmauesTuky, Hanpumep nocpép,cTBOM
obbveanHeHus aKTMBHoro UHrpeaneHTa ¢ Hocutenem(simm), QKCLI,M‘nMeHTOM(aMVI) wnn

' pasbasutenem. B obLem, Hocurerns, SKCUUNUERT unn pasbasutens, NCnonb3yemsin
B dhapMaueBTMYecKoi KOMNo3uuum, senseTcs "HeTOkCI/I‘-IHbIM", 4TO O3Havaer, yTo
OH/OHM  siBRseTCs/ABNSIOTCS 6e30na¢Hb|MM Ana  ynotpebneHus B Konuyecrse,
AocTaBnseMmom B cbapmauesmqecxoﬁ KOMRO3UUMK, 1 “WHEPTHBIM”, yTo o3Hayvaer,
YyTo QH/OHM HE B3aumopencreyeTt/ioT CyWeCTBeHHbIM 0Bpasom ¢ aKTUBHbIM
VHTPEANEHTOM MU He OKa3bIBaloT HeXenaTenbHoro achchekra Ha TepaneBTMyeckyio
AKTNBHOCTb aKTUBHOIO UHIrpeameHTa.

®apmauesTuyeckue KOMnosuuum, éqanTmpoéaHHble AnA - nepopanbHoro

BBEOCHNA, MoryT 6biTb npeacTaBneHs B BUOE [OUCKPETHLIX eAVHWY, TaKux Kak
Kancynel Xuakoro — wnu TBEPAOro 3anonHexus; - TabneTtku HeMeneHHoro,
OTCPOYEHHOro Unu KOHTponupyemoro BbICBODOXAEHNS;, MOPOLWIKA v rpadynei;
PacTBoOpbI UNu cycneHsuy s BOJiHbIX WIN HEBOAHbIX XUAKOCTAX: MULLEBbIE NeHbl unu ‘
Kpema; xugkue amynscum Macno-s-Boje, Xugkue 3Mynbcun Bopa-B-macrnie nu6o
nepopéanble NONOCKK, Takne kak MMNPErHNpoBaHHbIe renesbie Nonocky.

Hanpumep, ans népopaanoro BBeleHns B (*)OpMe‘TaGJ'IeTKI/I Unu Kancyne

AKTUBHbIN NeKapcTBeHHbIN KOMIMOHEHT MOXHO O6beJJ,VIHF|TB C nepopanbHbiM
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' qaapmaueamqeckw npuemnembim HOCcUTeneMm, Takum Ka‘K‘STaHOJ‘T, rMULEPUH, Boaa u
TOMy nopobHoe. Mopowwukn nonyyaror nyTeM nsMenbyeHus AAHHOTO coeauHeHns fo
noaxo,qﬂ_L_uero Merkoro pasmepa u cmeumsaHus ¢ aHanoruyHo U3MeNbYeHHbIM
hapmalesTuyeckum HocuTenem, Takum Kak nnwesoli yrnesogopog, Takon Kak,
Hanpumep, kpaxman wnu mawut. Tawke MOTYT NpUCYTCTBOBATL  KOppUreHT,
KOHCEepBaHT, Avcneprupylowmii areHT u KpacuTens. » | | _

- Teepable kancyns U3roTaBNMBAaKT NyTtem 'nonyquMH MOPOLLKOBOIN cMecy, Kkak
OMMCAHO BbILLE, W 3aMNONHEHUS €0 (POPMOBaAHHBIX KENaTMHOBLIX 060OMoYeK, Mepen

onepauuen 3anonHeHus s MOPOLLKOBYIO CMECb MOryT GbiThb AobaBreHbl ckonb3sime

Y CMasbiBallMe BellecTBa, Takue Kak KOMnonaHeIi anokeua KpemHins, Tanbk,
creapar MarHns, cteapar kanbLus U TBepabiil AONUaTUREHI KNG, Takke MoryT
ObiTb A06aBneHsl paspbixnuTens nau Conro6mnm3wpy+ou4m17| areHT, TaKow kak arap-
arap, kapboHaT Kanbuus unu kapBoHar HaTpusi, Ans YNyYLIeHUs  AOCTYNHOCTM
NeKapcTBEeHHOro cpep,CTBa Mpw NpornaTsiBaHuu ,anHon kancynbel.

Kpome Toro, korga 370 sxenatensHo nny /Heo6xoqmmo, B AAHHYI0 CMech Takke

MOXHO -BKnoYaTh noaxoasiwyue cBAsyLne BellecTsa, CMa3KI/I, paspbixnutenn n

Kpacutenu. HOAXOAFILLWIG CBA3yLmMe BellecTBa BKMwoYyaloT KanMaﬂ, KenaTtuH,

MPYPOAHbIE  caxapa, TakMe Kak  rmokosa unun - Beta-nakroaa, KYKYypYy3Hble
NnoacnacTuTenu, npupogHble u CUHTETUYECKMEe Kameau, Takue kak apaswiickas
Kameab, TparakaHToBas Kameab WAM anbruHarT HaTpus, Kap6ou<cmmemnuenmono:§y,
MONNSTUNEHITINKONb, BOCKa U TOMY nofo6Hoe. Cmasku, UCnosnb3yemblie B 3TuUX
- JIEKapCTBeHHbIX dhopmax, BKMOYalOT onear Hatpus, creapar HaTpus, creapar
MarHus, 6GeHsoar HaTpus, auetat Hatpus, xnopug HaTpus 1 Tomy nopoGHoe.
Paspbixnutenu BKMtovaioT, 6es OTpaHuyeHns - umu, kpaxman, MeTunLennionoasy,
arap, 6eHTOHMT, KCaHTaHoByI0 kamenb U TomMy nogobHoe. TabneTtku rotossT B Buae
npenapara, Hanpumep, nytem honyqum:l NOPOLLKOBOW cMecH, rpaHynVipoaaHma nnm
KOMKOBaHusA, noGaBneHus cmasku u PaspbIXNNTEns u npeccosaHns B TabneTku.
lNMopowkosyo  cmecs nonyyawT nytem cMmewwuBaHus noaxogsawmm  obpasom
MSMENbYEHHOro coeanHeHns ¢ pasbasuTenem unm c ociHoaoﬁ, Kak onncaHo Bebille, u,
BO3MOXHO, CO  CBS3YIOLUM Be‘LueCTBoM, Takum - Kak kapGoKcumeTUnLennionosa,
~anebryHaT, xenatud unu nOnNBUHUNNMPPONUAOH, ¢ saMeanuTenem pacTsopeHus,
‘TaKl/lM Kak napaduH, c yckoputenem BCACLIBAHUSA, TaKuM KaK YeTBepTUYHAS COnb,
whinn ¢ abcopBUNOHHBLIM areHToM, TakuM Kak BEeHTOHUT, KaonuH nnn gukansums

docdar. MopouwikoBylo  cmech  MosHO rPaHynvposath  nytem - yBnaxHeHus

[ e
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- CBA3YIOWUM BELLeCcTBOM, Takum KaK'cm.pon, KpaxmarnsHas nacra, aKauveBas kamepgb
unu pacfaopbl uenmonosﬂblx Unm nonumMepHbIx BeméCTB, W NpoaaBnusaqus uepes
CeTky. B kavecTBe anbTepHaTuBbI rpaHynupoBaHuio; no'p'oLuKosylo cMech Mo}KHo
fPorHate Yepes TabneTtounyio MallunHy, B pesyrnbTaTe yero NonyYaiT He NOMHOCTLIO
COOPMUPOBaHHbIe KYyCKM, ‘pasnaMbIBawLumecn Ha rpaHynbl [ PaHynbl - MOXHO
CMasarb. s NPenoTBpaileHns npununaHus chopmyioLm Té6neﬂ<w nyaHcoHam
nytem gobasneHus CTeapuHOBO KNCnoTel,  cTeapatHol conu, Tanbka L
MUHepanbLHOro - macna. CmasaHnyio  cmecs 3aTeM  npeccyloT B TabneTku.
Coegurenns no HacTosawemMy unsobpeteHuio - TAKKE  MOXHO = o6beguHsiTL - ¢
NIETKOChINYYMM UHEPTHLIM HOCUTENeM U HenocpecTBEHHO npeccoeats B TabneTku
6es npoxoxaeHus Yyepes craguu rpaHynuposaHus  unu KO‘M\KOBaHI/IFI.'MOM(HO
obecneunts npospayHoe unu Henpoapaql-ioe ‘3au;MTHoe MOKpbITUE, cocTosiLee w3
msonmpyromero NOKPBITUA 13 Wennaka, nokpbITUS U3 Caxapa unu nonuMepHoro
BellecTBa M rnaHLUeBoro noxpumn “3 Bocka. B aTu NOKPBITUA MOXHO A0BaBNATS
Kpacutenu ans pasnuyeHns pasHeix CTaHAapTHbLIX A03UPOBOK. ' |

MepopanbHbie KNOKOCTH, Takne kak pacTBopsl, CMPOMNbl U 3NNKCUPBI, MOXKHO
nonyyaTte B CTaHAapTHbIX neKapCcTBEHHbIX cbopMax Tak, 4TO0 HdaHHoe KonwuyecTso
COAEPXUT 3afjaHHOE KonuuyecTRo coeanHeHus. Pactospbl 1 CUPONbI - MOXHO
nony4aTts  nytem pacTBopeHus COeanHeHus B nogxoasiymm obpaszom
apomMaTtusMpoBaHHOM BOAHOM p‘a‘CTBope, TOrAa Kak anuKcupbl nony4aoT nytem
npuMeHeHns diapmauesmqecxm npuemnemoro  cnuprosoro HanonHMTenn.
CycneHsun moxHo MPUroTOBUTL B BuAe npenapata nytem qwcneprwpbBang
Co€hnHeHuss B dpapmaleBTUYecKy npuemnemMom HanonHutene. Takke MOXHO
nobasnsaTte conobunusaropsr u SMYynbraTopbl, Takue Kak .STOKCI/IﬂMpOBaHHble
M3OCTeapMJ'I‘OBbIe CMPTBI N nonnokensTuneHcopbuTaHoBbLIe achupel, KOHCEepBaHThI,
Koppurupyowme AobaBku, Takme Kkak macno NepeyvyHon MATHI, unu MPUPOAHLIe
nogcnactutenu, unm caxapuH, unu gpyrve VCKYCCTBEHHbIE nogcrnacTurenu u TOMY
: no,qo6Hoe.‘ ‘ ‘

Kor,qa aTo yMECTH‘O, Kbmnoamumm B Buge cTaH,qapTHoﬁ NneKapcTBeHHOMN
'hOpMbI ANs nepoparnbHoro BBEAEHWSA MOXKHO MWUKPOUWHKancynmposars. Komnosuuus
TaKke  MoXeT - OblTb  npUroTosneHa ANa. - npogneHuss  unu 3amMeaneHus
BbICBOOOXAEHNS, Hanpvmep, nytem HaHeceHus MOKPBITUSA Y 3anenbiBaHus vyactuy

BellecTBa B nonumMepkbl, BOCK nnu TOMYy noaobHoe.




NUNOCOMHBIX cucTem AOCTaBKN, Takux Kak ManeHbkue ogHOCHoNHbLIE BE3UKYnbI,
6onbmme'quocnov“|Hble BE3uKynbl U MHOrocnoiiHble ’B’eamxynbl. J'lwnocosvlbl MOXHO
chopmmpoBaTts  u3 PA3NMNYHLIX  hocchonmnugos,  Takux Kak  xonectepun,
“cTeapunamuH unu dochatuannxonuHb.. |
CoeauHenns no AAHHOMY  n306peTeHuio  Takke MOXHO  [OCTaBNATS,
UCNONb3ys MOHOKMOHaNbHbIE aHTUTEeNa B KayecTse VHOUBUAYANbHBIX Hocutenen, ¢
- KOTOpbIMK cBsizaHbl Monekynbi coeanHeHus:, CoeanHenns Tawke MoxHo CBSI3aTh ¢

pacTeopumMmbiMy nonumepamm B Kavectse HauenneBaembix HocuTenen

flekapcTBeHHoOro cpep,cTBa. Takue nonumepsbl MoryTt BKMovaTe

NONMBUHUANNPPONNIOH, - cononumep nvpaa,
I'IOJ'WII'I/I,ClpOKCVIHpOﬂMﬂMeTaKpMHaMMACbeHOH, non’Mrm,qpochsTwnacnapTaMM,qcpeHon
unm nonmamneHoxcmnnonmnMSMH, 3aMeLUeHHbI ocTaTkamy nansMuToUna. Kpome
TOTO,  COBAMHEHUS MOMKHO CBA3ATE ¢ knaccom  6Guopasnaraembix nonumepos,
MONE3HbIX ANA [oCTUXeHUs KOHTponMpyémoro BbICBOBOMAEHUS nekapcTBeHHOro

CpeAcTea, Hanpumep ¢ MONULIEHTPUHOBOWN KUCNOTOIA. MONUSNCUNOH-KaNponakToHoM,

NONUIrMAPOKCUMAaCASHOM KucrnoToun, nonvopToacbupamu, nonuauetansmu,
nonmnmrm,qponmpaHaMM; nonMumaHoakpunatamm  un  co CLUMTBLIMU  unu
amdunaTuyeckumu 6no:<—cononmmepamw rmgporene. ‘
dapmauesTuyeckme KOMnosuuumn, apgantuposaHHbie ANa TpaHcaepmansHoro
BBEAeHMs, Moryt  6biTh npeacTaBneHsl s BUOE  OTAenbHbIX nnacTbipei,
NPEAHasHaYeHHbIX ANs TOro, YTo6b) OCTaBaTbCH B TECHOM KOHTaKTe ¢ anw,depmmcom
PeUMnueHTa B TeyeHwe gnuTenbHoro nepuopga ’épemeHm. Hahpmmep, aKTUBHBbIN
VIHTDEANEHT MOXeT BbiTh focTaBneH us NNacTbipa noHohopesom, Kak B obulem Buge
onucaHo B Pharmaceutical Research, 3(6):318 (1986). _ _
| ®apmauesTuyeckue KOMnosnumn, anantposaHHbie ANA MECTHOro BBeAeHus,
MOryT ObITb NPUroTOBAEHL! B BUAE mMaseit, kpemos, cycrieHsui, NoCboHOB, NopoLLKos,
pacTBopoB, nact, renem, crpees, asposzoneit unu macer. Ans nevexns napyxHbix
TKaHel, Takux kak Koxa, KOMNO3nunm MoryT GbiTe HAHECEHb! B BUOE Masn unu kpema
ANA MECTHOro NpyuMeHeHwus. IMNpu npuroToBReHUN B Bme Npenapata masu, akTUBHbIi
WHIPEOUEHT MOXKHO UCMONb30BaTH nnbo ¢ napaduHoroi, nuGo CO CmelunBaroLLencs
C BOOOI OCHOBOW Ma3u. AnbTEPHaTNBHO aKTUBHbI VIHTPELANEHT MOXHO. NMPUroTOBUTL
B BuWde kpema c kpemosoii OCHOBOW  Macrno-B-soge unn  Bopa-B-macne.

CDapmaueBTquCKwe KoMniosnLinu, afanTupoBaHHble Ana MECTHbIX BBEAESHWA B rmnas,
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BKIKOYRIOT  rnasHble  kannu 'A€  aKTUBHBIN  MHrpeaneHT pacTsopeH  unu
CycneHanposas B noaxopsiiem Hocwren‘e,v 0coGeHHO B BogHoMm p’aCTBOpMTeﬂe.
PapmaLeBTUYeckue KOMNO3ULIAY, afanTupoBaHHbie gns MECTHoro BBedeHusA B por,
BKITIOYEIOT Nenewku, nactunkm u nonockanus Ans nonoctu pra. '
PapmaveBTUyeckie KOMNO3MLMY, aAanTuposaxHbie  Ans  pekTarbHoro
BBEAEHMS, MOTYT BbiTb NpeAcTaBneHs B Bige CynnosnTopues unu knam.
dapmavestuyeckme KOMMO3ULWY, ananTupoBaHHble  ANS  HasanbHoro

BBEAGHNA, rAe HocuTens npeacrasnser coboit TBepgoe BeLUeCTBO, BKMIOYaloT

rpybbiit nopoLuok, nmMeLwnn pasmep HacTuu, Hanpumep, B vHTEepsane ot 20 go 500

MUKDOH, KOTOpbLIi BBOAST criocobom, npu  kotopom npon3BOANTCA BTArMBaHME

BO3AyXa Yepes Hoc, T.e. nocpeacTeom BbicTpoil uHransumm yepes Hocosoi Xo4 13
KOHTEiHepa ¢ nopolukom, YAGPXMBAEMOro BAMOTHYIO K “Hocy.  MMogxopsuwme

KOMnosvumu, roe aaHHbIN HocUTenk ABNAGTCA XUAKOCTBIO, ANS BBeaeHNs B BUOe

HasanbHoro cnpesa . wnn B Buae 'Ha3aﬂbe|X Kanenb, BKMOYaroT 'BO,Elele unm -

MacnsHble pacTBOPLI aKTUBHOIO UHrpeauneHTa.

dapmavestnyeckue KOMMosnuun, agantTypoBaHHble ans vBBé,quMH nytem
VIHTansaumm, BKIOYaT NpuckInky unm a3p0o3011M, KOTOPbIE MOTYT GbiTh obpasoBaHbi
NOCPEACTBOM  pasnuyHbIX Tunos AOSMPYIOLLMX  a3P030NbHBLIX BannoHYMKoR nog,
AaBneHnem, wHransTopos OTMEpEeHHOW [03bl, cyxux MOPOLUKOBLIX MHransTopos,
HebynaiisepoB unn. nHcyhnsTopos. ‘

dapmauesTuyeckue Komnosnunm,  aganTtupoBaHHbie ANst - BarMHanbHoro
‘BBEAEHUA, MoryT 6biThb npeacTaBneHs B BWAe neccapues, TamnoHos, Kpemos,
renen, nacT, new W cnpeesbIx npenaparos.

®apmauesTuyeckue KOMNO3uunK, aganTupoBaHHble ANs napeHTepanbHoro
BBE[eHNA, BKIIOYAIOT BOAHbIE U HEBOAHbIE CTEepPUnbHbIe MHBELUMpPYyeMbie pacTBopei,
KOTOpble MoryT cogepxats aHTUOKCHOaHThI,  Gycepbl, 6a'l<TepmocraTw+ecr<me
cpenctea u PacTBopeHHble BelyecTsa, KOTOpble  genawT  aaHHbil npenapar
W3OTOHUYHLIM  KPOBU  Npenonaraemoro peunnueHTa; u BogHble n HEBOAHbIE
CTeépurbHbie cycneHsuw, KOTOpble MoOryT BknoyaTh CycneHavpyowme areHTol u
saryctutenn.  Komnosauuuu MOryT ObiTb npeAcTaBneHb! B OAHOAO030BLIX UMK
MHOrOf0308BbIX KOHTEHEpaX, Hanpumep B 3anasiHHbIxX arvmynax " cbnaKoHax, n moryT
XPaHUTbCA B cybnuMmMpoBaHHoM (nwodmnwswpoaaHHOM) COCTOAHUK, KoTOpOe
TpebyeT Tonbko fo6asneHus CTEPUbLHOrO UAKoro HocuTens, Hanpumep Boabl 4rs

VHBEKUWIA, HenocpencTseHHo Nepen npumeHeHneM. MHBEKUMOHHbIe pacTBopbl U
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CycneHaum, npurotosneHsie Ans HemeaneHHoro npuema, MOryT GbiTb MonyyeHsI s
CTEPUMLHBIX NOPOLLKOB, rpaHyn u TaGneTok. PR ;

| Crepyer MOHMMATL, YTO B gononHeHne Kk MHrpeaMeHTaMm, KOHKPETHO
YNOMAHYTEIM BbiLLe, KOMNO3ULMM MOTYT BKMIOYATL APYTUe areHTbl, TpagnuLMoHHbIe B
AaHHOI obnacTy, VMeIoLMe oTHoWeHWe Kk Tuny paccmatpusaemoro npenapara,
Hanpumep, areHToi noaxoAsiume Ans nepopanbHoro BBEAEGHWS, MOryT BKMiovaTh
KOPPUTrEHT, o '

B BblleonucaHHbix cnocobax NnedeHunsa u NpUMeHeHnsax coeaunHeHune no

n300peTeHnio MoxxHo ucnonesosatb camo o cebe, B KOMOuHauuu ¢ OOHUM wunn-

Gonee vem ogHum APYrum coeaunHeHuem no n3obpeteHuio, unu B‘KOM6MHaLWWI c
APYTMU TepanesTudeckUMU MeTomamu areHTamn. B vacTHoctu, B cnocobax

TIBY€HMs cocTosHUA, obneryaemoro NOCPEACcTBOM uHMMBUpoBaHus no MeHbLUeN

MEpe OAHOM KMHa3bl cemelicTea Raf, n B cnoco6ax neuenns HOBOOGpPasoBaHuil,

nojgaowmxeca  neveHmo, fIPEAycMaTpuBaeTcs  koMbuHaumst ¢ apyrumm

XMMnoTepanesTnyeckumuy, Buonoruyeckmnmu, rOpMoHanbsHbIMK areHTamu,
aHTuTeNnamMn u areHTamu NoAfepxunBalolen Tepanuu, a Tawke KoM‘6wHauwﬂ c
XMpyprmquKoﬁ Tepanuen wn ¢ nyquon‘Tepanmeﬁ. AreHTbI nogaepxvsaroLLen
Teépanun  BknovaroT aHanbreTukn,  NpoTUBOPBOTHbLIE CpeacTsa U areHTh,
ucnonbsyemole Ons nedveHus NOBOYHBIX remMaTonornyecKkmx apheKToB, Takux Kak
HeATpONeHUs.  AHanbreTukm XOPOWO  M3BECTHb N3 YPOBHA  TexHuku.
NpoTnBopBOTHBLIE cpeqcfaa BKIOYatoT, 6e3 orpaHuyenuns UMW, aHTaroHucTs! S5HTS;,
Takue Kak oHgaHceTpoH, TPaHUCeTpoH, aonaceTpoH, NanoHOCeTPOH U  Tomy
nopo6Hoe; npoxmnopnepasuH; MeTaknonpomug; AncbeHrnapamuH: npoMeTasuH:;
AeKcameTasoH; nopasenam: ranonepugon:; J.'l,pOHaGMHOﬂ; ONaH3anuH; n aHTaroHUCTLI
HENPOKMHWHA-1, Takne kak anpenuTaHT, dosanpenuTtaHT u KasonuTauT, BBoauMbIe

MO-04NHOYKe unu B pasnu4yHbix KOM6I/IHaLMﬂX.

TepMMH “XVIMMOTepaﬂeBTM‘-IeCKMIZ" npu ncnons3oBaHuy B AaHHOM onucaHuy

n3obpetenns oTHocuTes K nio6omy XUMU4eckomy arewty, OKasbiBatoLLemy
TepanesTu4eckunii ahpekT Ha cy6beKTa, KoTopomy ero BBOASAT.
“Xmmhmepaheamqecxme”‘ areHTbl  BKMOYAKWT,  Hes orpaHuyeHus - umu,
aHTUHeonnacTuyeckue areHTbl.  TepmuH ‘aHTUHeonnacTuyeckue areHTbl”  npwu
WCNonb3oBaHMM B JaHHOM  onucaHuu BKIIOYaeT kak ‘LMTOTOKCI/I‘-ieCKVIe, Tak n

UnTocTaTuyeckue areHTbl,  BKMOYas 6MOJ'|OFMH€CKI/I€, NMMYHONoruyeckue  u

BakUWHHbIE  Tepanun. KomburuposatHbie Tepanun = cornacHo HacTosiwemy
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OAHOro aHTUHeoNnacTuyeckoro arexTa. _

B kauectse AononHuTensHoro acnekra, CornacHo HacTosLeMy nsobpeteHuro
NPEANoXeHb!  crnocobbl neyenns un NPUMEeHeHns, kak onucawo Bbille, KoTopble
BKIIOYalOT BBEAeHMe coepuHeHus o nsobpeteHnto Bmecte ¢ no MeHbLUel mepe
OOHUM  XMMUOTEpaneBTUYeCKUM aFéHTOM._ B oaHoM koHkpeTHOM BOMMOWEeHN
A@HHbIN XUMUOTEPaneBTUYeCKuil areHT npeacraenseT co6oi aHTUHeonnacTuyecKkui
areHt. B apyrom BOHHOU.[eHVIVI HacTosAlero = nsobpeTeHus - nNpegnoxeHa
hapmavuestuyeckas KOMMosuuusa, kak onucaHo BbilLie, AononHuTenbHo cogepxawlas
Mo MeHbluen mepe oamH Apyroi XMMUOTEpaneBTMYeCKIi] areHT, bornee KoHKpeTHo
AaHHbIN XUMNOTEpaneBTUYECKMit areHT npepcrasnsieT co6oii aHTUHeonacTuiecKui
areHt. CornacHo  usobpeteHuio TaKke  NpeanoxeHsl  cnocobe nevyenns n

NPUMEeHeHns, kKak onucaHo Bbitle, KOTOpbie BkMwoYaloT BBegeHune coeuHeHus no

M306peTeHW’O BMeCTe ¢ no MeHbLUEen Mepe  ogHuM areHTom BCnomorarensHomn

Tepanuu (Hanpumep NPOTUBOPBOTHLIM areHTom).

CoeauvHenus no n30BpeTeHNIo N No MeHbLUei mMepe oAHa gononHm_Teanaﬂ
aHTUHeonnacTuyeckas unu NoALepxuBatoLlas Tepanus MOrYT UCMonbL3oBaThes B
KoMBuHaLum conyTcTeylolMM - 0Bpa3oM  unu nocnenosaTensHo B 060l
TepanesTuyecky LenecoobpasHoi KOMGMHauuu.  BsegeHue coeaunHeHus no




88

n3obpeTeHuo ¢ OAHUM wunu 6onee aHTwHeonnaCqueCwa areHTos MO}!(éT ObiTh
OCyulecTereHo B KoM6MHauMM B COOTBETCTBUU ¢ 'maoﬁpereﬁ‘mem hyTeM,BBe')qumn'
OAHOBPEMEHHO B opHoit CTaHZapTHON hapmauesTuyeckoi KOMnosuyuy,
BKNovaowein oba wnu sce CoeguHeHuns, . nnbo B BUOE ABYX - unu 6onée
; cbapmaue'Bquecxmx KOMnosnumi, kaxpas us KOTople BKItoYaeT ogHo mnmﬁohee
COeAMHEeHUN.  KoMMoHeHTb KOMBuHauun MOryT ObiTe  BBegEHb pasgensHo
nocnenoBatenbHbIM obpasom, koraa oann AKTUBHbIN UHrPeaueHT BBOASAT nepBbIM, a
Apyron(ne) BTOpbIM(K) 1n Hao6opoT; Takoe nocnenosaTensHoe BBEAEHNE MOXeT
BbITb GnnskuM no BPEMEHU nnun pasHeceHHbIM Bo BpEMeHuU. ‘ ‘

Koraa coeanHeHne o m306peTeHmd nenonmbsylor B k0M6mHaumm e
aHTUHeNNacTUYeCKUM  areHTom uwvnu arexHtom no,q,u,epmmaauomeﬂ ‘T'e‘paﬂl/ll/l, [o3a
KaXKOOro coeamHeHus MOXeT oTnnYaThes oT AO3bl, koraa coeavHeHne wcndnbsyeTCﬂ.
OAHO. CooTseTcTBylOLME [03bl oqe‘Bw,‘u,Hbl cneunanucram B BaHHOW obnacTy.
COOTBeTCTBleLuy}O‘ Ao3sy COe,QMHeHMH(IZ) no nsobpereHuio u Apyroro(ux)
TepaﬂeBTM‘-leCKl/l-aKTl/IBHOI'O(bIX) areHTa(oa)v W OTHOCUTenbHoe Bpems ux BBeOeHus
BbiBupatot TaK, = YTOObI AOCTUYL XenarensHoro KOM6MHkMDOBaHHO|'O
TepaneBTUYecKkoro athdbekTa, U OHu Haxo4saTca B paMKax‘KomneTeHuwu W Ha
yCMOTpeHun nevatyero spaya. | | |

O6bivHO  nioBoi XUMUoTepanesTUYeckul areHT,  KoTopslii  oBnagaet
aKTUBHOCTbIO nprMB 4yBCTBUTENLHOO Hosoo6pasoBan;i, KOTOpoe nevyat, MOKHO
“cnonb3osatk B KOMBUHALMK ¢ coeauHeHnamu no “30bpeTeHuio npu ycnosmm; YTO
KOHKPETHbLIN areHT KIMHUYeCcKku cosmecTum ¢ Tepanue, ucrionbayiouyei coeanHeHne
Mo u3obpeteHuo. TunuuHwie aHTUHeonnacTuyeckuii areHThl, ﬂOﬂé3Hble B
HacToslem un3obpeTteHum, BKMtoYatoT, 6e3  orpaHuyenuns MmMun: ankunupyotme
areHTh, , aHTumMeTabonuTsl, NpoTMBOONYyXONeBLIe - aHTUbMoTUKN,
NMPOTMBOMUTOTUYECKNE AreHTbl, MHrMBUTOPLI Tononsomepasel | u |, FOPMOHBI U
aHanory ropmoHos; PETUHOMABI; MHIMGUTOPLI nyTeun nepegavn curvana, Bknoyas
VHTMBUTOPBI  KneTouHoro pocta wunun  dyHkumun ¢hakTopos pocTa, MHrMbuTopkI
aHrnoreHesa, u UHrMGUTOpBLI CEPUH/TPEOHNHOBOM UK Apyroit kuHasbl: .VIHI'VI6VITOpr |
UMKITNH-3aBUCUMON KnHa3bI: aHTUCMbICNIOBLIE Tepanun u UMMYHOTepanesTuyeckne
areéHTbl, BKIIOYasn MOHOKMOHANbHbIe aHTUTenNa, BakuMHL! Unn apyrue Guonornyeckue
areHThbl. _ , :

Anmnvipyromwe areHTbl  npeacTaBnalT - coBoi Hecpasocneumcbmwble
aHTMHeonnacTuyeckne areHTs! u CUnbHble anekTpohunbl, O6bIvHo ankunupyrotyme
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areHThbl o6pa3yfo;r KOBaneHTHble cBA3u, nocpeacTeom ankunuposaxmns, c JHK Yyepes
Hym‘eocbwansie rpynnmposkn 'Mon‘ekynbl AHK, féKme. Kak q)ocqaamble, aMUHO
rmquchanble rpynnbl. Takoe ankunuposaHue. Hapyuwlaer dayHKuwo HykheMHOBQVi
KACTOTbI, NpuBoAs Kk rubenu KNeTKu. Ankmnmpyr'omme areHTbl - MOryT BbiTb
MCnonbL3oBaHbl B KOMBUHALMK ¢ COeANHEeHUAMM Mo nsobpetenuio B BblmeohwcaHanx
KOMMo3nuusx u crnocobax. Mpumepsi anknnupyoLmx areHTos BKIIOYaloT, 6Gea
orpaHuyeHust umu, aSOTMCTikaev UNPUTLL, Takme kak uMKno‘daocd)aMnabi, Temo:ionamm,q,
mMendanad u Xnopam@yuun; OKcasaochopuHbI; anKmncynbcbOHam, Takue - kak
Bycynbgan; HWTpoaomoquwal, Takne Kak KapMyCTUH; TpuaseHbl, Takue  kak
AakapbasuH; 1 KoopaAMHaLMOHHbLIe KOMNMeKCbl nnaTtuHel, Takue Kkak uncnnaTuH,
okcanuniatuH n kapbonnaTuy. ‘ : |

AHTMMeTaGOHMHeCKMe ‘aHTWHeonnacTuyeckue areHTh! npeACTaBnan coboit
thasocneuncuyeckue aHTMHebnnacmquKme areHThI, Kofopble AENCTBYIOT Ha dhasy
S (cuHTes AHK) knetoyHoro uukna nytem MHrw6wposaHm§ CuHTesa OHK wunu
VHTUBUPYS CUHTES NYPUHOBBLIX M nwprMAMHoBblx OCHOBaHWI U, Takum o6pazom,
orpaHnuueasa cuHtes HK. CooTeeTcTBEHHO S-pasa He npoTekaeT, u crnepyer
rmbenb kneTtku. AHTUmeTabonunueckue aHTUHeonnacTnYeckne areHTsb MOryT ObITb
NCNonb3oBaHbl B KOMGUHaLUMK ¢ coengeHwﬂMM no nsobperteHuto B BblmednmcaHHblx
KoMnosuumsax m crnocoBax. Mpumepbl aHTUMeTaBonuyeckix aHTUHEONNACTUYECKUX
areHToB BKMoYaloT, 6e3 orpaHuyeHus MKW, aHanoru nypuHos u NMMPUMUONHOB 1©
aHTudonaTHbie coe,qMHeHmn; Gonee koHkpeTHO TMAPOKCUMOYEBUHY, LMTO3UH,
apabuHosung, panutpekcen, Teradyp, cdropypaumn (Hanpumep SFU), metorpekcar,
LMTapabuH, MepkantonypuH u TUOryaHUH,

MpoTuBoonyxonessie aHTI/I6I/lOTI/IHeCKM€ areHTbl - NpefAcTaBnsaAnT  coboik
HeasocneunmnyHble aréHTbl, KOTOpPblE CBSI3LIBAIOTCH WM BCTpausatwTcs B [JHK.
O6blvHO Takoe peiicTeue HapyLiaeT o0bIYHyI0 - dyHKLMIO HYKNeuHoBbIX Kucnor,
npuesoas Kk rubenu  knetku. lNpoTnBoonyxonessie aHTUBMOTVKN  MOryT BbiTh
nenonb3osaHbl B KOMGMHaUUK ¢ coennHeHnamu no n3obpeTeHmo B BbiLLIEOMUCaHHbIX
KOMNO3numMsX u  cnocobax. Mpumepsi aHTUBNOTMYEeCKUX NPOTMBOONYXONEBbLIX
areHToB  BKMIOMaloT, 6e3  orpaHnyeHus MU,  aKTUHOMUUMHBI,  Takue Kak
AAKTUHOMULMH, éHTpaummebl, Takne  Kak - JayHopyGuLmn, AOKcopybunumH;
MAAPYOULIMH, SnNMpYGULMH 1 MWUTOKCaHTPOH; MUTOMULUMH C u 6rneomuumHsL,

ArenTsl  npotus MUKPOTPYyBoYeKk  unu AHTUMWUTOTUYECKME  areHThbl

npencrasnsawT coboi (basocneumbquble areHTHl, aKTUBHbIE ﬂpOTl/lBk
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- MUKpOTpyGOoyek OMYXONEBLIX KIETOK Ha MPOTAKEHUU tasel M uru dassli MuTosg
KNETOYHOro  LmMkna.  AHTUMUTOTUYECKME areHTbl MoryT ObiTb  ucrionbzoBanbl B

KOMGUHauuK ¢ coeguHeHnsMuy no u3obpeTteniio B BBILIEOMMCAHHBIX KOMMO3UUMSIX 1

AnTepneHonasi, ankanonabl 6apsuHka, NHMBUTOPBI polo-nogo6Hoi K‘MHaSbl (PIk) n
CenpE MHIMBUTOPLI. Mpumepsi AMTepneHom,qoa B‘KmoqafoT, 6es orpaHuyeHus nmu,
naknutakcen u ero awanor AoLeTtakcen. ﬂpmmepbl ankanowgos GapsBuHka
BKMioYaT, ©e3  orpaHuyeHus UMK, BUHBRacTuH, BMHKpMCTMH,, BUHAECUH 1
BUHOpEenbuH. Plk UHIMBUTOPLI AononHUTENbHO obcyxxgaTca Huxe.
| VHrmbutopel TONon3omepasbl BKMHOYAIOT MHrMBUTOPLI Tonom'solweb'asbl Il n
WHIMBUTOPLI Tononsomepasei | WHrvburopel Tononsomepasel I,  Takue Kak
SNUNOACUNNOTOKCHHBI, npeacraenaoT  coboi aHTVHeonnacTMyeckue  areHTbl,
npovcxoasiume us pacTeHus MaHfparopa, koTopble 06bIYHO BO3AENCTBYIOT Ha
merm B dasax S u G, knetoyHoro uukna nytem o6pésoBaHm=| TPEXKOMNOHEHTHOro
komnnekca c¢ Tonousomepasoii |l un AHK, 4T0 BbI3BIBAET paspbiBbl HUTK . [JHK.
PaspbiBbl  HUTK ~HaKanﬂMBaIOTC$I, n crnegyet . rubens Knetku. - [pumepsi
-snwnoqoqownnomKCMHos BKntovatoT, 6e3 orpaHuyeHns MW, 3TONO3NA U TeHunoaus,
KamnToTeyunHbl, BKNOYaowye  kamnroteunH u Nnpon3BoaHbIe KamMnToTeyumHa,
UMETCA B Hanuuuu unn HaxoaaTca B paspaGoTke B kauyecTse MHrw6MTopo‘B
Tornovsomepassbi 1. Mpumeps! KaMnToTeLMHOB BKTIOYaloT, Ges OrpaHUYeHns 1mu,
aMCakpuH, UVPUHOTEKaH, TomMoTekaH W pasnuyHbie ontuyeckue opmbl - 7-(4-
MeTunnunepasuHomeTunen)-10, 1 1-3TmneH,qM0ch-20—KaMnTOTeuMHa. WNHrmbutopsl
TOMOKU3OMepasbl MOryT 6biTh UCnonb3osaHbl B KOMBUHaumn ¢ CoeiUHeHuaAMU no
n3o6peTenuio B BBILLIEOMMCAHHBIX KOMNO3MLISIX U cnocobax.

FOPMOHBI 1 FropMOHaNbHbLIE aHanorn ABnATCA nonesHbIMY coeanHeHuaMmn
ANA nevYeHuss pakosbix 3abornesaHuit, npu KOTOpbIX cymeCTéyeT CBS3b Memy'
ropMoHoM(amMu) U poctom  w/unm OTCyTCTBMEM  pocTa  pakoBoi onyxonu.
[poTtnBoonyxonesbie FTOPMOHBI ¢ ropMOHaanble‘ aHanoru - MoryT  6biTh
“CNonb3oBaHbl B KOMBUHALMK ¢ coeqhHeHmMM no n3obpeTeHuio B BbILUEONUCAaHHbIX
KOMNO3numax u  crnocobax. Mpumeps!  ropmonos 1 FOPMOHarbHbIX  aHanoros,
cunTalmxcss  nonesHbiMu - B nevyeHumn H08006paaosaHm7|, BKMOYawT, 6es
orpaHuyeHns  umn, aHTUICTPOreHbl, Takne Kak faMOchcbeH, TopemMudeH, -
panokcudeH, dyneectpanr, ionokcucbeH n APOIOKCUEH; aHTuaHaporeHs!, Takue

KaKk  dnytamug, HUnyTamug, Bukanyramug, LUMnpoTepoHa auerar;
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A0PEHOKOPTUKOCTEPOUALI, TaKue Kak NPEeAHN3oH U MPEeAHN30NOH; aMMHornyTeTmMm,q
n apyrue I/IHFV!6M1:Qpbl‘apOMaTa3bl, Takve Kak aHactposon, netpason, BOpason u
SKSEMECTaH, nporecTpuHbl, Takue kak merecTpona au,eTaT; MHMMBUTOPBLI 50~
PeaykTasel, Takme  kak d)MHaCTepma " AyTactepua, u  roHapoTponuH-
Bblcso6o}anf0Lume FOPMOHb! (GnRH) un wux aHanoru, Takue Kak aroHUCT| n
aHTaroHUCTLl rOPMOHa, BbicBOGOXAaOWEero mOTeMstmperLumﬁ ropMoH (LHRH),

Takne kak rocepenuHa nynpunug, nennpopenuH u 6ycepenuy, _
PeTuHona(sl) npeacTasnsawT coboit coeanHeHnst, KkoTopble CBA3bLIBAIOT 1

aKTUBMPYIOT MO MeHbLUeit Mepe OAVH peLienTop peTUHoeBol K1CHoThI, BbIGpaHHbIl -

13 RARa, RARB u RARYy, u/vnu coefiHeHus, KOTOpre CBA3bIBAIOT M'aKTMBmpy}OT no
- MeHbLLeit Mepe oauH n3 RARa, RARR u RARY, a Takke no meHbLweit Mepe ognH
PEeTUHOEBLIN peuenTop X (RXR), Bkrmtovas RXRa, RXRB u RXRy.» PetuHouge! ans
npwmeHeHuﬂ' B HaCTos:lLueM n3obpeTeHun o6b|qu o6naqaroT a(beMHHOCbeO B
OTHOWeHUn RAR, # B yacTHocTu B OTHoweHun RARa u/vnu RARB. 'O,qHaKo,
HekoTopkle CUHTETUYECKUE PETUHOMALI, TaKWe Kak 9-unc-peTuHoeBas Kucnora,
TaKke obnagaioT ahuHHOCTLIO B OTHOLWeHUN kak RAR, Tak u RXR. B OfHOM 13
BOMIOLLEeHWIA peTuHona obnafaer acuHHOCTLIO B OTHOLLIeHMI/I’ RARa (u RARa
aroHucra). ,

MpuMepbl KOHKpeTHBIX PeTMHONAOB, KOoTOopble MOryT GbiTh NCNoNb3oBaHbl B
KOMBUHaumm ¢ coeguHeHusmn o n3obpeTenuto,  BkmovatoT crnegyoulee:
peThHoeBéﬂ Kncnora; all—Tpch-peTMHoeBaﬂv kncnota ("ATRA”, Takke UsBecTHas kak
“TpeTUHOMH"); TamubaporeH (“Am80™): 9-umc-petuHoeBsas kncrora ((2E,4E,6Z,8E)-
3,7—,qmmewm—9-(2,6,6-TpmmeTmnuMKnoreKc-1-eHMn)HOHa-2,4,6,8-TefpaeHosaﬂ
Kucrnora) (TaK>Ke MU3BECTHas Kak “9-umc-TpeTuHowH”) (p,OCTynHa oT Sigma);
N30TPETUHOUH \ ((22,4E,6E,8E)-3,7~,qmmeTmn—9-(2,6,6—Tpmmemn-1-
uMKﬂOFeKceHMﬂ)HOHa-2,4,6,8-TeTpaeHOBaﬂ KcnoTa) (Takke n3BecTHas Kak “13-umnc-
peTuHoesas ' kucrota”) (ACCUTANE®); Am580 (4-(5,6,7,8-TeTparM,qpo-5’,5,8,8-
TeTpameTun-2-HadTamugo)6eHaoiHas kucnota), cmotpu M. ‘Gianni, Blood 1996 87
(4):1 520-1 531; TTNPB (4-[E-2—(5,6,7,8-TeTparMp,po-5,5,8,8—Te'rpamemn-2-
Haq)TanMHwn)-‘l-npOHeHwn]GeHsoﬁHaﬂ ‘chn0Ta) (Takke mssecTHaﬂ kak “Ro 13-7410")
cmoTpu M.F. Boehm et al. J Med. Chem. 1994 37:2930 u R.P. Bissonnette et al.,

Mol. Cell. Biol. 1995 15:5576; n BMS753 (4-[[(2,3-,qmrmapo-1,1,3,3-TeTpameTwn-2—/

>OKCO-1H-VIH,D,eH-5-MJ'I)KapGOHMﬂ]aMVIHO]6eH30l7lHaFI kucnota) cmotpu USPN 6184256,
Apyrve RARa ArOHUCTLI, U3BECTHbIE B AaHHOI obnactu, Takke MOryT ObiTb
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“cnonb3oBaHbl B HacTosiLem w306peTeHwy|.
l/IHrM6MTopbl nyTW nepegayn curHana npeacrasnsT coboii Te NHrMOUTOpPB,
KOTopbie GnokupyioT mnn WHIMBUpYyIoT XUmudeckui npolece, KoTopbIi éblablaae'r
BHYTPUKNETOYHOE n3meHeHune. Tpu “Cnonb3oBaHuMM 3meck  Takue n3MeHeHus
npencrasnsioT cb6on7|, 6es  orpaHuyenus }' nmu, nponwd)e'paumo KneTku,
AndbdpepeHumaumo  unu BbIXVBaHue, l/leM6MT0pb| nytm nepeqaqm CUrHana,
rnonesHble B HacToswem n3obpeTteHuu, BKnioYatoT, 6e3  orpaHnyenus nmu,
'MHrwﬁmTopbl peuenTop‘Hblx TVPO3MHKMHAS,  HepeuenTopHbIX ’T'MpostKMHas,
6riokaTopbl SH2/SH3 AOMEHOB,  UHrMBUTOpPLI CePUH/TPEOHNHOBBIX KWHas,
cochaTuann-uHosnT-3 KNHa3, MUOMHOZNTHON nepegaqm cerahoa " OHKoreHos Ras.
UHrmbnTopsr nytn nepegaym ¢mrHana MOTYT BbITb UCNONb30BaHbI B KOM6MH‘éuMM c
COEANHEHNAMY No n3oBpeTeHnio B BbILLEONMCaHHbIX KOMNO3ULMSX Y cnocobax. |
HekoTopble NMPOTENH-TUPO3NHKNHASLI KaTanmsmpy}dT qJOCq)opwnmpoaaHMe
CNeLnMUIecknx TUPO3UHOBBIX OCTaTKoB. B paSJ'IVI‘-I‘HbIX 6_em/<ax,‘ BOBneHEHHbIX B
perynauuio KneTqudro pocTta. Takue MPOTENH-TUPO3NHKMHA3LI  MOXKHO rpy6o
KnaccudmumposaTth kak PEUENTOpHbIe U HepeuenTopHbie KNHAa3b!. |
NHrmbutopei PELENTOPHLIX  TUPO3UHKMHAS3, KOTOpbie  MOryT  GbITh
CKOM6MHMpOBaHbI/ C coeguHeHuamMum no n3obpeTteHuio, BkMoYalOT B ceba Te
\VIHI'I/I6I/ITOpr, KOTOpble BoBMeYeHs! B perynsiumio pOCTa KneTkn u MHOraa HasbiBaloTCs
“peuenTopaMMI akTopos pocra”, Mpumeps! MHrM6VlTopos peuenTtopos dakropa
pocTa BkmovatoT, 6e3 orpaHnyeHus nmu, uHrM6MTopbl cnegywoulero: peuentopos
MHcyﬂVIHOBle.CbaKTOpOB pocta (IGF-1R, IR n IRR): cemelicTea peuenTtopos
anuaepmanbHoro aktopa pocra (EGFR, ErbB2, ErbB4); peuenTtopos
TpomGouuTapHoro ¢haktopa  pocra (PDGFRs), -peuenTopos  cocyaucToro
SHAOTennanbHoro chakropa pocta (VEGFRS), TMpo3uHkuHazs, C UMMYHOrnobynux-
MOJOOHLIM U rOMONOrMYHBIM SnnaepmansHoMy chaktopy pocTa AomeHamu (TIE-2),
MakpodaransHoro KONOHuecTMynupyowwero tbaktopa (c-fms), C-Habop, c-met,
~PeéuentopoB  hubpobnacTHoro akTopa  pocTa (FGFRs), . peuenTopos
renatounTapHoro cpaktopa pocta (HGFRs), Trk peuenTtopos (TrkA, TrkB, u TrkC),
3¢puHOBLIX (Eph) peuentopos 1 RET npoTooxkorena. '
‘Hekotopsie NHIMBUTOPLI peuenTopos dhaktopa pocra B HacToslee Bpems
paspa6a'rb|sarorcn N BKIIOYAIOT aHTaroHUCTLI nuraHpos, aHTuTena, NHIMBUTOPLI
TUPO3UHKNHAS, aHTUCMbICIIOBbIE ONUroHyKkneoTuasl 1 antamepsi. MoGbie N3 3Tnx

MHMMBUTOPOB peuenTopos akTopa pocta MOXHO “CnonL3oBaTb B KOMGUHALUUN C
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- CoeauHeHusIMM  no n306peTeHnio B mio6oi N3 KoMMoauumit i B nobbix
choco6éx/npmmeHeHMﬂx, OrnucaHHbIX 3aecs, TbaCTysyma6 (Hercéptin) ﬂsnﬂefcsq
npumepom .aHTM-érbBZ aHTUTenNbHOro nHrMbuTopa q)yHKuww akTopa pocra. OaHum
npUMepoM  aHTu-erbB1 aHTuUTensLHoro UHrMBNTOPa  hyHKUMM d)aKTopa: pocTta
ABNAGTCH  LeTykcumab (E‘rbituxTM, C225). OpHum hpmvleporvl MOHOKnoHaanoro
aHTuTena, HanpasneHHoro npotns VEGF, sensercs 6eaauméyma6 (AVASTIN®).
ﬂpmmepu HeBonbLLnX Monekyn NHMMBUTOpOB peuenfopoe 3nm,qep'Maanoro
Paktopa pocra BKmoualoT, Ges OrPaHUYEeHNs UMW, NanaTUHWG (Tykerb™) 4
3PIOTUHNG (TARCEVA®), UmaTtuunb (GLEEVEC®) sensercs OAHUM npumMepom
nHrmbutopa PDGFR. kﬂpmmepbl VEGFR MHMMONUTOPOB = BKMoYatoT nasonaHM6,.‘_
ZD6474, AZD2171, PTK787, CYHUTUHUG 1 cOpacbeHMG; _ |
B ogHom u3 BonnomeHmm M30BPETEHNS NpennoKeHs, CnocoBhl neyenus
MoBbIX U3 uncna pasnuyHbIx NepPeYNCrIEHHbIX Bbile COCTosiHmﬁ, Bkmoqalolume
BBEeHWe coeguHeHus no n3obpeteHnio B KOMBuHauuu ¢ MHrMbuTopom EGFR unu
ErbB. B ogHom KOHKPETHOM BonnoLeHnn cnocoBer no HacronmemvasoGpeTeHm}o
BKJ’HO‘-Ia’fOT.BBe,D,eHMe CoennHeHus no n3obpeTeHunio B KOM6MH8LMVI C nanatuHubom.
B ogHom - KOHKpeTHOM BonncjmeHuw crnocobbi  no HacTosAwemy 'm306peTel_-|wo
BKNOYaI0T BBEAeHNe COE,D,VIHGHI/IFI no n3obpeteHnio s kOMGMHaLWI’M C TpCcTy3symabom.
B ogHom KOHKPETHOM  BOMMOLEHUN  crnocob N0 HacTosweMy  n3obpeteHuio

B ogHom KOHKpPETHOM  BonmoLWeHuy cnocobui no HaCTo;iLL;emy Mso6peTeHmo
BKMtOYaloT BBEAEHME coeuHeHus no M306peTéHMIO B KOMBuHauuu ¢ recouTrHMGOM.
| - B npyrom BONNoOLleHn HacTosiwero M300peTeHns npesnoxeHs Cnocobmi
- Né4eHnsa  mobbix u3 - yucna pPasnnyHbIx NepevYncneHHbix Bbiwe COCTOSIHMN,
BKniovawwme  BeegeHue COEANHEHUS] no wusobpeteHuio g KoMOuHauum ¢
erh6MTop0M VEGFR. B ogHom KOHerTHOM BONNoLwleHnn cnocobwi no HacToawemy
n300peTeHnIo BKMoyaloT BBEAEHne coeaunHenuns no n3obpeteHuo s kKoMBuHauum ¢
nasonaHwbom.

' THUPO3UHKNHA3I, KOTopbie He sBnsloTes TPaHcMeMOpaHHbIMK PeLenTopHbIMK
KuHasamn cbaktopa pocra, Ha3bIBAOTCH HepeLenTopHbIMU unu BHYTPUKNETOYHbIMY
TUPO3NHKUHa3amu, WHrmbutopel HepeLenTopHbIx TUPO3NHKNHA3 NHoraa
YNOMUHAKOTCS  Kak ‘aHTUMeTacTaTuyeckme areHTbl” u noneéﬂbl B HacTtoswwem
n3obpeteHun. Muwenn nnn Boémomele MMLUéHM aHTUMeTacTaTUJYecKux areHTos,

BKItO4aloT, 6e3 orpaHuyeHns nmMu, c-Sre, Lek, Fyn, Yes, Jak, Abl kunasy (c-Abl n Bcer-
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Abl)," FAK  (kunasy cboxaanom a,qreamw) " Tl/lp03VIHKVIHa3y EpyTOHa (BTK)
HepeuenToprle KuHagb! n areHThbl, KoTopble MHFM6VIpyFOT dyHKLMIO HepeLenTopHbIx
TUPO3UHKMHA3, OMMCaHb! B Sinha, S. and Corney, S.J., , (1999) J. Hematother. Stem
Cell Res. 8:465-80: n Bolen J.B. and Brugge J.S, (1997) Annu. Rev. Immunol..
15:371-404.

Bnokatopamu SH2/SH3 AOMEHa ABNATCS areHThbI, KOTOpr HapywawT
CBA3biBaHMe SH2 unu SH3 pomena Yy psaga cbepmeHToa nnm a,qanToprlx Oenkos,
BKIMoYas, Ho 6e3 orpanquvm UMn, PIBK P85  cybbeauHuuy, kuHasbi Sro
cemelicTea, ap,anToprle MoneKynbl (She, Crk, Nck, Grb2) n Ras- GAP [pumepe:
Src-uHrMbuTopos BKNOYaloT, 6e3 orpaHuueHns umuy, Aacatuhué u BMS-354825
(J.Med.Chem (2004) 47: 6658- 6661)

NHrMBUTOPEI CepuH/TPEOHNHOBLIX KuHas TaKke MoryT 6bITb Cnonb3oBaHbI B
KOMOMHauum ¢ coepuHeHusMu no 130bpeTeHnio B NBbIX U3 OMUCaHHbIX Bbllle
KOMMo3nMumMin 1 cnoco6os. ﬂpmmepbl NHMIMBUTOPOB cepMH/TpeOHwHosblx KMHas,
KOTOpble Takke MoOryT 6bITb ncrons3oBaHbl B kombuHayum c coenmHeHneM no
HacTosILLEMY M306peTeHmIo BKITIO4atOT, Oe3 orpaHuyeHus umu, NHrMBUTOPBI. polo-
nopobHow kuHase! (Plk cemencTea, Hanpwl\nep Pik1, Pk2, n PIk3), koTopble urpator
KPUTUYECKYIO ponib B perynuposaHun npoueccos KNEeTOYHOoro Unkna, sKkntovas Bxog B
MUTO3 W BbIXOA W3 HEro:; 6J'IOKaTOpr MAP-kuHasHoro Kackaga, KoTopble BKMHOYaloT
I/IHFVI6MTOpr RaS/Raf-KIAHaSbI MUTOreH- unu BHeKneTquo perynupyemMbie kuHasbl
(MEK), n BHekneTouHo perynupyembie kuHasbl (ERK): MHIrMBUTOPLI KMHa3bl Aurora
(BKMtoYasi UHrMGMTOpLI Aurora A u Aurora B); BriokaTtopbl uneHoB cemelicTea
npoTenHkuHasbl C (PKC), Bknoyas MHrMbuTopebl cybtunos PKC (anbopa, bHera,
ramma, sncunol, mio, nsméaa, vota, 3€Ta); UHrMBUTOPLI cemeiicTBa Kanna-B (IkB) -
knHaser (IKK-anbcha, IKK-Geta); NHIMOUTOPBI cemenctea PKB/Akt kuHasbl: u
UHIMBUTOpPBLI TGF OeTa- peuenToprlx KuHas. Mpumeps! Plk NHIMBUTOPOB ONMcaHbl B
nybnukauum PCT WOO4/O14899 n WOO07/03036. Opyrue npumepbl nHrMbuTopos
CEePUH/TPEOHMHOBLIX KMHA3 V3BECTHLI U3 YPOBHSA TexHukW. B apyrom Bonnowenuu s
HacTosLemM un3obpeTeHnn npeanoxeHsl CnocoBi| neYeHus: MoBbiX U3 yucna
PasnUYHbIX NepPeYnCneHHbIX BbiLlLe COCTOSIHUIA, Bkmoqaroume BBEEHUe coeanHeHuns
no unsobpeteHunio B komMBuHaumm ¢ Plk MHrM6MTop0M B OLI,HOM KOHKpeTHOM
BOMMOWEHM  cnocobbl  no  HacToswemy m306peTeHmo Bkmoqalor BBEfEHMuE
COEAMHEHUST Mo n3obpeteHnio B KoMBuHauum ¢ 9-{6-[(4- MeTmnnmnepa3MH 1-

nn)metun]-1H-6eHsumuaason-1- -unj- 3 -{(1R)-1-[2-
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‘ (TpmchopMeTwn)cbeHwn]SToKcm}rmocbeH-Z-Kap60KcaMw,qoM.
YpokuHasza, Takke ynoMuHaemas kak aKTMBaTop NNasmMnHoreHa ypokuHasHoro
Tvna (uPA), npeacrasnser coGoi CepuHoBylo npoteasy. "AKTMBaum nnasmuHa
CEPUHOBbIX NpoTeas 3aryckaeTt npoteonuTudeckuii Kackaz, KoTopbiil BOBMeYeH B
Tpombonusuc u Aerpagayuio KﬂéTO‘-IHOI'O MarTpukca. HOBBILLJeHHaﬂ aKcnpecens
YPOKWNHA3bl 1 HEKOTOPbLIX ApYyruX KOMMOHEHTOB cUcTeMb! .aKTMBaU,I/IM NNasmMuHoOreHa
KOPPENUpYOT CO 3MoKayeCcTBEeHHbIM XapakTtepom onyxoneii, BknoYyas HéKOTOpble
acnekTbl 6uonorum paka, Takue Kak kneTtoyHas apresus, Murpauus, -a Takke
KNeToYyHble Mmromqecme nytn.  UHrmbutopsl 9KCNPEeCCUn  ypoKMHA3bl  MOKHO
'I/IVCI'IOﬂb3QBaTb B KOMBUHaumm ¢ coenuHeHusmu no HacTosiLemy n3obpeteHunio B
KOMMO3numMsAX 1 cnocobax, onucaHHbIX Bbille. “
WHrubutopsl oHkoreHa Ras TaKke MOryT ObiTb rnonesHsl B 'K_0M6wHaumw c
COeANHeHNAMN No HacTosLwemy n3obpetenuio. Takue erViGMTopbl BKITlOYaloT, 6es
orpaHuyeHus nmn, NHMMGNTOPBI q)apHesmnTpchd)epasbl, | repaHun-
repaHunTpaHcdgepassr n CAAX-hpOTeMHas, a  TaKkKe  aHTUCMbICNOBbIE
ONNIrOHYKNeoTUAbl, PUBO3UMBLI 1 NMMyHOTepanno. Bbifo MoKasaHo, yTo Takue
MHTMGUTOPLI GriokupytoT aKktmBaumio Ras B knertkax, COAEpXaLUmMx MyTaHT Ras,
AelicTByA, Takum 06pasom, kak aHTUNponudepaTuBHbIE areHTsl, |
WNHrmbuTopsi KMHasbl, BoBne4yeHHble B IGF-1R ock nepena‘-lMVCI/erana, Takxke
MOTyT ObITb MONe3sHbl B KOMBUHaLUMM G COeANHeHuAMN no un3obpeTeHno. Takue
WHMMOUTOPBI BKNtoyaloT, 6e3 OTpaHnyeHns UM, NHMIMGUTOpBLI JNK1/2/3, PI3K, AKT u
MEK un UHMIMGUTOPLI 14.3.3 nepenaun curHana. lpumeps AKT nHrnbuTtopos
onncanbl B nydnukauum PCT Ne WO 2007/058850, ony6rnkosaHHoM 24 mas 2007
roja, koTopas cooTBeTcTByeT nybnukaumu PCT Ne PCT/USZOO6/O43513, nogaHHomn
9 Hosbps 2006 roga. OfHUM  KOHKPETHbIM onucaHHeiM Tam AKT NHrMBuTOpPOM
ABnseTcs ' 4-(2-(4-amyHo-1 ,2,5-0Kca,qma30n-3-mn)—1 -9TNN-7-{[(3S)-3-
nmnepuanHunMeTun]okcm)-1 H-ummnpaso[4,5-cjn nupuam H-4-Mn)-2—MeTmn-3-6miH-2-on.
WNHrmburopsi nepe,qaqm" curHana  KrneTovHoro UMKna,  BKmovaoLue
MH'rM6MTopb| UMKNMH3aBMCMOI KnHasbl (CDK), Taioke MonesHsl B komMBUHauum ¢
COeAVNHEHUSIMY no n3obpeteHuio B KOMMO3NLMAX 1 cnocobax, onucaHHbIX Bbiwe.
Mpumepsi UMKITMH3aBUCUMbIX  KUHa3, BKniovaowme CDK2, CDK4 u CDK®6, u
MHIMOUTOPBLI 4ns HUX onucadbl, Hanpumep, 8 Rosania G. R, etal, Exp. Opin. Ther.
Patents (2000) 10:215-230. |
I/lHrM6_MTopb| aHrnoreHesa, npeacraensoLwme coboit peuenTtopHbie KUHa3b, |
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TaKkKe MOryT Haiitn npuMeHeHne & HacTosLem v‘|‘306peTeHmm. |/|HI'I/16I/ITOpr: :
aHruorexesa, 'csﬂaaHHble_ ¢ VEGFR u TIE-2, obcyxaalTes Boiwe B OTHOLUEHUU K
| NHMBuTOPam nepe,qaw curHana (o6a sensoTcs PeLEenTopHbIMK TUPO3NHKNHA3aMu).
“dpyrue MHrw6nf0pbl MO>HO - UCnonb3oBaTh B KOMBUHaLUMU ¢ coeanHeHusMu no
N306peTeHmo. Hanpumep, anTu-VEGF antutena, KOTopble He pacnosHaloT VEGFR
(peuenTopHyto TPO3MHKNHA3Y), HO cBsizaHbl C nvranpom; HeGonblune MOJIEKY bl
UHrMbUTOPOB UHTErpuHa (anbda, beTas), koTopbie MHrM6Mpbe aHrvoreHes:
9HOOCTaTUH u aHroCTaTUH (He-RTK) TaKKe MOryT okasartbcy nonesHsIMn B
‘K0M6M‘Haumm c VCO‘e‘,QVIHeHMFIMM No usobpeTteHuo. OgHum npumMmepom aHTU-VEGF
aHTUTEna senseTcs Gesauusymab (AVASTIN®). ‘ | '

WHrbuTopsl  yneHos cemelicTaa CbOC(baTI/I,D,VIJ'I-I/IHO3MT-3-OH~KVIHas,’
BKMOvaoLLue 6non<afopb| PI3-knHasbl, ATM, AHK-PK u Ku, Takke MoryT BbITh
MONesHs! B K0M6MHaumw C HacTosaLuMm u306peTeHmeM. ’

Tawke Bo3MOXHOE npmmeHeHme‘ B KOMGuHauumn ¢ Coe,q‘VIHeHl/IFIMM no
N300peTeHnio MoryT HaiiTu VHMUOUTOPbI MUOMHO3UTHOM nepegaydn curHana, Takue
Kak 6n0KaTopbl hoconunassl Ckl/l aHanorn MMouHo3uTa. | '
| siPHK, PHKi, BrnokuposaHHbIe NONMUHYKNEOTUAbI  HYKNEeUHOBbIX Kncnor u
aHTUCMbICIIOBbIE Tepanuu Takke MOryT ObiTb UCMONb30BaHLI B KoMBuHauum ¢
COEAMHEHNSMU 110 M306peTeHmo. Mpumepbl  Taknx aHTUCMbICIOBbIX fepanmﬁl
BKIIOYaIOT OoTHOCAWMeCs K MULLIEHAM, OMNMUCaHHbIM Bbllle, Takum kak |SIS 2503, u
- FeHHOTEpaneBTuYeckue NOAXoabl, TakMe Kkak NCNONb30BaHNE TUMUOUHKUHAZLI UK
umo'slAqusaMMHaabl.' AreHTbI, ucnonssyemsie s MMMYyHOTepanesTuYeckux cxemax,
TaKke Moryt 6biTb nonesHsl s KOMBuHaumm ¢ coepuHenmsmn no m306peTeHm10.
VimmyHoTepanesTuyeckne CXEMbl  BKIIOYAT  ex-vivo u in-vivo - noaxogpi ans
YBEIIMYEHNSA MMYHOTEeHHOCTU KneTok OnyXonu nauweHTa, Takie kak TpaHcekums
HuToknHamu (IL-2, IL-4, GMCFS u MCFS), nogxonsi ¢ yBenieHnem T-kneToyHol
AKTMBHOCTK, NOAXoab! ¢ TPaHCPUUMPOBaHHbLIMY MMMYHHLIMW KETKaMU 1 nogxoab ¢
aHTUMANOTUNMYECKUMI aHTUTenamu, Apyras nOTeHuManbHO nonesHas
VIMMYHOTepanesTuyeckas cxema npencrasnseT coboil MOHOKINOHanbHbie aHTuTena
C peuentopamn Fc aukoro Tuna, KOTopass MOXeT BbiaBaTh UMMYHHBI - OTBET Yy
X03auHa (Hanpumep IGF-1R MOHOKIOHanbHble aHTuTena).

AreHThl, ncnonb3yembie B NpoanonTuyeckux cxemax - (Hanpumep Bcl-2-
aHTMCMbICﬂOBbIe ONUTOHYKNEOoTUAbI), TakKe MOXKHO “Cnonb3oBatk B KOMBUHaLMK ¢

CoeanHeHnamn no usobperenuro, YneHsi - Bcl-2 CemeMCTBa 6enkos 6rnokupytot
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anontos.  lNonoxuTenbHas perynayus ‘Bcl-2, CnefoBaTenbHo;  cBs3aHa c
XVMUOPE3NCTEHTHOCTBIO. WNceneposanus flokasamm, Yto anuaepmanbHbI dakrop
pocra (EGF) CTUMYNnpyeT aHTUanonTuyeckmx 4nexos Bel-2 cemeiictaa (T.e. mcl-1).

.Cne,u,osaTeano, . CTpaterum, npeaHasHavyeHHble HeraTueHo perynuposaTts

3Kcnpeccuio Bel-2 B onyxonsx, - nokasanu KﬂMHM‘—léCKVI‘O‘ NONe3HOCTL K Haxogarcs

certiac B chase I/l ucnsitanuin, a umento Genta’s G3139 bgl-2 aHTUCMBICNIOBO

| Oﬂl/lFOHyKﬁGOTM,q. Takve npoanontuyeckue cTpaTterum ¢ mcnohbsoBaHmeM cTpateruu

aHTUCMbICITOBOro oherHymeom,qa Aans Bel-2 o6eyxnaiores s Water, J.S, etal, J

Clin. Oncol. (2000) 18:1 81‘2-'1823,' n Kitada, S.,4 et al., Antisense Res. Dev. (1994)
4:71-79. | |

CoepguHenus no m306peTeHmo MOTYT GbITb MOMYYeHb! ¢ NOMOLLbIO OMUCaHHbIX

HWke cnocobos. Bo Bcex CXEMaX, OnucaHHbIX Hike, cneqyei' NoHVMaTh, injo_,‘ roe

310 HeO6X0,£WlMO, MO>KHO kI/lCHO.\"IinOBaTb 3alNTHbIe rpynnel B cooTBeTCTBUN c

obuwumn NpUHUMNamMn, M3BeCTHbIMU cneunanuctam B AaHHOW obnacTtu TEXHUKN,

Hanpumep, cmotpu, Green, T.W. and Wuts, P.G.M. (1991) Protecting Groups in
Organic Synthesis, John Wiley & Sons. B-b|6o‘p KOHKPETHOW 3awWnTHON rpynnsl
MeTogbl vBBe,qumn W YhaneHusa salyuTHoil rpynnel HaxonﬂTcn B KOMMeTeHumu
Cheunanucra B gaHHoi obnacti. dTu rPynnbl MoryT 6biTb YaaneHs Ha noaxopsen
CTagum  CUHTe3a COGAWHEHNS ¢  ucnonb3oBaHuem  CnocoboB,  M3BECTHbIX
cneuvanucram. Beibop cnocoboB, a Takke .ycnosmﬁ peakumm wn nopsgka ux
BbINMONMHEHUA  [OMXeH 6biTh cornacosaH ¢ nonyyeHuem COeAMHEHU o
n3obpeteHuto. _ /

| CoeanHenns no u3obpeTteHuio MOTyT 6bITb yYA0GHbLIM obpasom HOﬂyHéHb!

nocpencrasom MeTonos, npeacTaBneHHbIX Ha Cxeme 1 HWxXe.




Qi St Q.0 \S//\ Qi __E Ny OcHoBakue
2. <R5;*‘II}“Sf (R'); N v ] —
: X

QN Qo N~ R

Br, unu NBS

———

1) TMOMOYeBUHa

2) dhopmamug

3) amug

4) Tnoamua nnu
Rm 5) MoqeBuHa

1) Bogopon
2) alk-meTannuyeckuii
peareHT

3) cnupT unm
4) N(RH-R® I

‘rge: ,

R0 npencraesnser coboit ranoreHo (npe,qnho‘MTeano X1op) unu TuomeTun:

E npeacrasnser coboii noaxoasaLwmin. acup kap60H05017| KucnoTel  unu
SKBUBANEHT achupa kapBoHOBOIA KUCNOTbI, B YACTHOCTU METUMOBbII] a¢hup, atunosnii
3cbup, nnu amug BeitHpaba (Weinreb's): '

R® npeacraenset coboii H vnu CH3;

alk npegcrasnseT co6oii anknn unu ankeHun:; n

BCE Apyrve nepemeHHsble SBnstoTes TaKUMK, Kak onpeneneHo Bhille.

Ha aToit u nocnenyoLmnx peakUuMoHHbIx cxemax NBS npeacraensiet cobon N-
BpomcyKuMHUMME.

Cnocob nornyvenus COEANHEeHUN No K306PETEHUI0 COrnacHo Cxeme 1 (8ce

: cboplvlynbl n BCce nepeMeHHble 6binu onpepeneHsbi BbILE) BKMOYaeT cnegywiyne
cTaguu: | ' '
a) B3aumMopgencTeme coeguHeHns copmynbl (1) ¢ coeanHenvem dopmynsl
(VII) ¢ nonyuennem coeaunerus hopmynsi (X): ‘
b) Ko'Hp‘echpOBaHMe‘ CoeAnHeHus d)opmynbf (X) ¢ 3ameLyeHHbIM
| MUPUMUANHOM cboptvlynbi (1) ¢ nonyyeHnem coefuHeHns dopmynbl (XI): |
c) B3aMmMoaencreme _,COeAMHeHMﬂ opmynsl - (X ¢ noaxoAsaLimm

Bpomupyrowmm  areHtom ¢ fiocnepylowmMm  B3anMoAencTBUEM G OgHUM U3
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- criegyrouero: ,
1)'TMOM6quMHé,
2) cbopmamvm, :
3) amug,

4) Tvoamug unu

5) MoyeBUHa;

C nonyyeHvem coeauHenns opmyner (Vill);

v d) - BsaMMbp,eVICTBme COGAMHGHMH cbopmyhb: ‘ (vily - ¢ o,qHMM n3
creayrowero: ‘

1) monexynapHbi Bogopog,

2) aannmeTannmqume peareHT nnm anKeHmnmeTananeCKmm pearenr,

3) cnupT nnm , \ ‘

4) coe,u,MHeHme qooplvlynbl (IX): N(R%-R®, rge Ra ﬂpeqCTthﬂeT coboi H unu

CHs, v

C nonyyeHnem coeaunHeHns d)OpMyJ'lbl n;

e) BO3MOXHO NpespalleHne  coeauHeHus ‘opmynbr () B ero
thapmavnesTuyeckn npuemnemyio conb: n ' /

f) . BO3MOXHO npeBpalleHue coep,MHeva cbopmynbl () unmn - ero '
hapmauesTuYecky nprveMnemoi conun B apyroe coeanHeHne dJOpMyJ'IbI (l) unn ero
bapmaLesTuveckn npuemnemyo coneb. ;

I'IopHp,OK BbiLLIeyKa3aHHbIX cTaguii He'ﬂsnnerc;l KPMTUYHBIM ARSI cNocoGoB no
HacTosLLemMy n3obpeTeruio, M cnoco6 MoXeT GbiTh OCYLUECTBIEH C MCNOoNb30BaHem
moboro noAxoasLLero nopsiaka craguii. ’

CoeanHenus topmynei (1), roe R* NpeAcTasnser cobont H, moryt GbiTe
ONy4YeHbl  B3aUMOAeiCTBEM  coeamHeHuUs chopmynbl (VII) ¢ uctouHukom

MOﬂeKyﬂﬂpHOFO BOOOPOAA B npucyTcTBUM KaTtanusatopa Ha ocHoBe nepexonHoro
mMeTanna: '

vill

rAe BCe nepemMeHHsie ABNATCA Takumn, Kak onpegeneHo Bbitlle:.

CoortsetcTByiowme ycrosus AN peakunn BOCCTaHOBMEHUS OYEBUAHI Aans
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cneuvanucra m,‘BKmoqaqu B cebs rugpokens nannagus Ha yrnepoge, nannaguit Ha
yrnepoge,  cynbguanposadHyio nnaTvHy  Ha yrnepoge wnu  Hukens Pates ¢
UCNonb3oBaHMeM opMuaTta ammMoHus wunu APYroro noaxopsailero  UCToYHuKa
MOMneKynsapHoro sogopoaa unu, anbTepHaTNBHO, B aTMOCepe Boaopo,qa. Peakuus
MOXeT ObITb ocyLueCTBneHa‘ B UHEpPTHOM pacTBoputene nwéo npyu atmocgepHom,
nnéo 'npm MOBLILLEHHOM JaBneHuu. Peakuna MoxeT 6biTb ocyljecTeneHa npwu
TemMnepaTtype  npumepHo oT 25°C Ao 80°C, npe,qnquMTeano 50-70°C.
Mpuemnembie MHepTHble pacteoputenu BkmtoYaloT, 6e3 orpaHnyeHys nmu, STaHdn,
MeTaHonn u aTunauyerar. ; ' | ; ,

CoeanHenus chopmynbl M, rme R* npencrasnseT  coboit ankun,
ranoreHoankus, ankenun, -R°-OR®, R%-CO,R®, -R%-SO,R®, -R5-Het unu -R>-NR®R7,
MOryT ObiTb NOMyYeHs.i B3anMoaencTBneM coegmHeHns hopmyrisi (Vi) c ankun- unu
anKeHUNIMETanMMYeckUM peareHTOM, TakuM Kak CO€AnHeHnsa, umetowme opmyny
AlkaMXm unu X MR®-CO,R®, |

roe Alk 'npe,qCTaBnﬂeT coboli anknn unu ankeHun;

n paBHo1, 2, 3 unu 4;

M npeacraenseT co6oi NnepexoaHsbIil MeTaris, Takon Kak Zn, B unu Sn;.

X npepcraensieT co6on rarioreHo, B 4yactHoct Cl unu Br;

m paBHo 0, 1 unu 2; un

BCe Apyrue nepemMeHHbie ABNAKOTCA TaKMMU, Kak onpegeneHo Bbille:

3
) a&q' N R’
alk-MeTan- % ﬁ/
i 0 0oQ /
nnyeckun XV \ N\ w
1 : (R S Q!
(R )a peareHT a \N
—_— :
H . 2N
Rw R [
2 N*R“
b
‘rae

- R* npeacrasnset coboii ankwn, ranoreHoankun, ankexun, -R°%-OR® unu R®-
‘CO,R® © ’ |

BCE Apyrue nepemeHHsle SBNSIIOTCA TakuMu, Kak onpeaesneHo Bbile.

KpHkpeTHbie npumepsi noaxoaswmx  ankun- wan arkeHuIMeTannmyeckmx
PEAreHTOB  BKMIovaloT, Gea  orpaHuueHns  umn, AVANKANLUWHK,  ranorexmgsl
ANKUALMHKA, anknnGopaHsl, ankeHNABOPaHb, anKkeHUnGopaTkl U ankeHUNCTaHHaHbI,
KOTOpLIe nubo umetoTes B Npogaxe, NGO MoryT GbiTs MONyYeHbl CreunanicTom s
AaHHOA 0BnacTu TpagMUMOHHLIMU MeTogamy.




1

bes orpaHuyeHus umn, 6mc(Tpw-mpém-6ymncbocchH)naﬂnap,wﬁ(O),
prc(,qMGeHamnM,qeHaueTOH),qwnanna,qwﬁ(O), ,qMXﬂOpﬁl/lC(TpMCbeHMJ‘ICbOCCbM H)-
nannagui(ll) unu aueTaT(2'-,qm-mpem-6ymncboccwao-1 , 1'-6ucbennn-2-

mn)nanna,qmﬁ(ll). Mpumeps NoAXoAAWmMX hochUHOBbBIX fiMraHgoB BknovaloT, Ges
orpaHnyeHus umMmu, 9,9—,11MM€TI/U‘I-4,5-6MC(JJ,MCbeHMﬂCbOC(bVIHO)KcaHTeH 7

MMM, aueTart kanus, kapboHar Ue3uns, meTokeng HaTpus TPVITUNAMUH. Mpumepsi
noaxo,qnmmx VHEPTHbIX pacTBoputeneii BKMtovaioT, 6es drpaqueHwﬂ umn, THF,
Tonyon, N,N—,qmmeTwnd)opMaMMp, wmin 1,4-guokcaH nubo “3onponaxon B cnyyae
ankeHunboparos. Peakums mosxer ObiTb OcyllecTBeHa npw femnepaType npumMepHo
ot 25 °C go 100°C.

CoeavHenue popmynst (1?), roe R* npefcrasnseTt coboi ankeHwun, mMoxer
ObITb hpespameHo B coefuHeHune CbOpMynbl (), roe R* npeacrasnser coboin
-R%-SO,R®,  -RS-Het i  -R%NRPR?, nocpeacTteom  Baaumopgeiicteus o
COOTBETCTBYIOLLMM Hykneochunom. Hanpuwmep, coefunHeHne copmynbl (), roe R*
npeacTasnser coboii  -R5-SO,R® yny -R°NR°R”,  wmoxer 6uims Mony4yeHo
B3aumogencTenem CoeAnHeHna copmynel (1%, roe R* npeacraensier coboii
aslkeuun, ¢ TUonoM wunu aMUHOM, COOTBETCTBEHHO. PeakLimonHble ycnosus ans
Takux npespatleHnii u3BecTHb cneunanucram B gaHHon o6nacry.

CoepnuHeHuns opmynbi (1), rpe R* npeacraenser coboii -OR® nonyvatoTr
MOCPEACTBOM  B3aWMOAENCTBUS CO@AnHeHus  opmynbi (Vlll) C noaxogsaLmm

CriMpTOM:
Q=Q" N R
0 cupr 3 Ql/
N\ 0O 0oQ \ / \
S 1 N )‘ 4 w
®) ~ — R )r®-s\ Q
a N
H )
|
I3 \NJ\ORS

Vil

3

rfe BCe nepemMeHHble ABNAKOTCSH Takumu, Kak onpefeneHo BbiLle.
KOHerTHble npumeps’ noaxoaaumx cnupToB BKNKOYaloT, Oes OrpaHuveHus

“Mu, -meTtaHon, aTaHon, H-nponaHon wunn H-6yTaHOJ'I. Peakuvm BO3MO>KHO MoXxeT
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kapOoHar Lesus, METOKCHA HaTPUA U TPUITUNAMUH.

Peakunio 06biyHo OCYLLeCTBAAT Npn TemnepaType npuMepHo 50—120°C,v npwu
aTMocepHOM  unu MOBLILUEHHOM [aBneHun u BO3MOXHO B MUKPOBOMHOBOM
peakTope.

| CoeguneHnus opmynsi (1), rge R* npeAcTaBnseT cobori N(H)Rs‘(TO eCTb
coeanHeHust chopmynbi (l“)) nonyvarT nocpeacrsom B3auMOAEeNCTBUSA coeamHeHus
opmyris (VI ¢ coeanHeHvem dopmyrbi (IX):

Vil

rae R® npegcrasnser co6oji H unm CHz, u Bce Ap)}rl/le nepemMeHHble
ABNSOTCA TaKUMM, KaK onpeaeneHo Bbiwe. |

Ans cneuvanucra B AaHHoN obnacTu OYeBUIHO, YTO ycrosus, Heobxoanmbie
ANs nposegerus BbILLEYNOMSIHYTOI peakuuy, 6ynyT BapbuposaTh B 3aBUCUMOCTY OT
onpepenexua R Korga R'° npeacraenser co60|7|> ranoreHo (npennhoMTeano
XNopo), peakumio 06bIYHO OCYLLEeCTBNSAT B pacTBopuTene unu s ero oTcyTCTBUE.
Moaxopsiwme pacTeopuTenn BkmoyaloT, 6Ge3 orpaHuyenns  umm, n3onponaHon,
MeTaHon, 1,4-auokcaH, 9TaHon, aumeTwnauetamup, TpuTopaTaHon u N N-
AnmeTtnngopmamug, Peakuuio o6biyHo NPOBOAAT Npu Temnepatype or npmMepHo 30
A0 npumepHo 120°C unwm, BO3MOXHO, B MWUKPOBONHOBOM peaktope. B opHom
Bonnowexun, rge R* NpeacTasnsetT cobon NH,, peakuunio ocyuwecrensoT ¢
UCTOYHNKOM ammuaka, HanpumMep ammuakom B MeTaHone unwn, npeanoYTUTEnbHO,
MAPOKCMAOM  amMMoHus. Peakumio 06bIYHO npoBoAsT Bes AoGasneHns  apyrux
pacTtesopurenein un npn Témnepatypax ot npumepHo 60°C A0 npumepHo 120°C, B
TEPMETUYHO 3aKpPLITOM peaKLMOHHOM cocyne nnu, BO3MOXHO, B MVKPOBOTHOBOM
peaktope. Kak aTO OYeBUIHO Cneunanucty B obnactu opraHmnyeckois XUMUU, MOXeT
TaKXe oKasaTbCs XenarenbHsIM BBeCTY COOTBETCTBYIOLME 3ALLUTHbIE rpynnei nepen
OCyllecTBrieHnem B3aumogencTeus COEANHeHNsa hopmynel (Vi) ¢ coe,qMHeHMeM
copmynbl (1X). Hanpumep, B ogHom BonnoweHumn, roe R* npegcrasnser coboir
pynny,  cofepxailylo npucoeguHeHH.IN AEPBUYHBI - NN BTOPUYHBIIL amMuH,
nobasnexue npegnoyYTUTensLHO OCYLLeCTBNAOT, Koraa NPUCOBAMHEHHBIN  aMuK

sawmieH B Buae, Hanpumep, ero COOTBETCTBYIOWEro mpem-6yTunkapbamarta unu




TpmcpTopaueTaMM,qa. BbiGop, BBenenne u YAanexne cootseTcTRyIOLWeN 3aLWnTHOM

rpynner - ans NoAoBHbIX peakuunn U3BECTHbI U3 YPOBHSA . TexHukn. COG,EU/IHGHMFL

thopmynbl (IX) umetotcs s npodaxe unu moryT GuiTh CMHTE3MpOoBaHbI nocpeacTsom
crnocobos, aensowmxcs TPaAMUUOHHLIMK B AaHHO 06nacTy TEXHUKMW.
Korga R npeacraenser coboi TUOMETUN, 3TOT TMoMeTun moxet cHavana

ObITb NpeBpalleH B Gonee noaxoasiyio yXoasiuyio rpynny, Hanpumep cynbcbokeup,

HanpuMep okcoHa, nepuonarta HaTpUs unm Meéma-xnopnepokcnbeH30iiHo KUCnoTl,
B COOTBeTCTBYIOLLEM pacreoputene, Hanpumep ,qwxnbpmeTaHe, MeTaHone nnn
Boae. Cneunanucry HOHHTHO, HTO 3Ta onepauus pgaer B pesynbtate ananor
coeanHeHus opmynbl (V1ll), B koTopom R'® npeacraenseT coboi cynbchokeus nnm
CynbgoH. OKMCneHHbIi MPOAYKT 3aTeM MoXeT 6biTh nogseprxyr B3aumopgeicTeuio ¢
coeanHernem dopmynel (IX) ¢ nonyyennem coeanHeHns dopmynbl (1).

3T peakumm o6biyHo OCyLUECTBNSAIOT B nop,xoqueM pacteoputene,
Hanpumep  2-nponadone, AnMeTunaletamumae  unm AWOKCaHe, BO3MOXHO ¢
AobaBnenvem KkucnoTsi, Hanpuvep consHoit KUCnoTwl, 1 npu Temnepatype 25-
110°C, npeanoututensHo 70-90°C', nmbo B MUKPOBONHOBOM peakTope npu
Temnepatype 90-220°C, npegnoututensto 160-190°C. |

ArnbTepHaTUBHO nupumMuanHUnCynbchokeng unn - CynbcbOH MOXeT BbITh

npespatleH B COOTBETCTBYIOLLMI] rMapokeMANUpUMUANH  nocpeacTsom

B3avMmoOencrTeus ¢ COOTBETCTBYIOLIEN BOAHOMN KUCNOTOMN, Harnpumep congHo

KUCMOTON mMnu yKkcycHom KNCNOTOW, npwu Teémneparype 25-110°C, npeanoyTuTensHo
70-90°C. I WAPOKCUNMUPUMUAUH MOXeT GbiTh 3aTeMm npespaiueH s xnopug c
MOMOLLbIO COOTBETCTBYIOLLEro XNopupyiollero pearenta, HanpumMep okcuxnopuaa
nan - TMoHunNxnopuga tocopa, BoaMOXHO B pacTeoputene,  Hanpumep
AuxnopmetaHe, npu Temnepatype 25-120°C, npeanovtTuTensHo  60-80°C.
Cneuvanucry MOHATHO, 4TO B pesynbTarte 3Toro fpoLiecca nonyvawT coeguHeHne
opmynsl (VIII), rpe R npeacrasnser coboit XIMOPO, KOTOpOEe MOXeT 6biThb
NOABEPrHyTo B3anmMoaeicTemo ¢ coeauHeHnem chopmysbi (IX), kak onucaHo Bbiwe.
Coegurenns dhopmyrbi (VII) moryT 6bits nony4YeHsl  B3auMogeiicTsrnem
coeanHeHua dpopmynsl (XI) ¢ noaxoaawmmM GpoMupyioLmm peareHTom, B YactHocTH
6pomom unm NBS, ¢ rnocnesyowmm s3aumoaeincTemnem ¢ OAHVM 13 cnegyroero: (1)
TUOMOYeBUHa, (2) cbopmamug, (3) amug, (4) Tnoamug unu (5) MoyeBuHa, Bk
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3aBUCMMOoCTU OT TOro, TMa3Qﬂ Wnu okcason, n Kakow KOHerTHbM 3aMecTuTens R3

¥

ABNAIOTCSA XenaTenbHbiMU:

Bro wnu NBS

g ' /,
1) TMOMOYEBMHa Q 0 >—Q4
2) dopmamug R’ S N
3) amug (R);

4) THoamug unu
5) MmoyeBuHa

vill

FA€ BCE NepemeHHble ABMSIOTCS TakuMU, KaK onpeneneHo Boiwwe,

Ha aTtoit 1 nocnepyrowmx Cxemax CCbinka Ha TuomouesuHy, chopmamug,
amua, Thoamun UM MOYEBUHY B CBSI3M C ATUM TUNOM peakuum OTHOCUTCH K
He3ameLLeHHO TomoyesuHe, copmamnay, amuay, TMOaMUAY UMM MOYEBUHE U X
SamelleHHbIM aHanoram. B yacTHocTy, TMOMOYEBUHA, cbopmalvwm, amua, Tmoamug
WM MOYeBUHa MOryT BbiTh 3amMelueHb! xenaTenbHoii rpynnon RE. Moaxoasimm
0bpa3om 3aMelleHHble aHanorm TUOMOYEBUHBI, cboplvlamm,qa aMM,qa Tnoamuga unu
MOYEBUHbLI  UMElTCa B npofaxe unu MOryT ObiTb nonyveHbl c NoMoLUblo
TPaANLNOHHBLIX METOLOB.

Korga xenatenbHeiM sBnsetcs aMUHOTUA30N (TO eCTb COEAMHEHNE d)opmynbl
(VID)), roe W npepncrasnser co6oii S, u R® npexcrasnset coBoii -NR°R7 vnu Het,
B3aUMOgeiiCTBYE MOXeT BbiTh OCYLLECTBNIEHO ' MOCPEACTBOM NepBOHAYasbHOro
BpomupoBaHns  coeguHeHus copmynbr  (XI) ¢ NMOMOLLLIO  COOTBETCTBYIOLLIErO
Spomupytowiero pearenTa, Hanpuwvep 6poma, B pacTeopuTene, TakoM Kak ykcycHasi
kucroTa unu NBS:

Peakunio 06bluHO OCYLLIECTBNIAOT B COOTBETCTBYIOLLEM pacTBopuTene,
Hanpumep anxnopmeTtane, N,N-gumetuncdopmamuge unu N,N-aumetunauetamuge,
W npn Temneparype 25-50°C, B yacTHocTM 25°C. BpomvpoBaHHbIi ananor (To ecTb
coefuHeHue cdopmynbl  (XI-A))  3arem noABeprarT  B3anMOOENCTBUIO  C

COOTBETCTBYIOLNM OGpa3om 3aMeLLeHHON THUOMOYEBUHHO:
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(R);

- TWOMOHeBWHa H
o eBuH: ,
i '
N
/kR“’ : VA

rae W npeacrasnsiet coboii S, R npeAcTasnsieT coGoi -NR°R” man Het, u
BCE Apyrue nepemMeHHbIe SBnsioTes Taknmu, kak onpeneneHo Bole,

Peakuuio 00bI4HO  OcywjecTBASIOT B COOTBETCTBYIOLUEM pacteoputene,
Hanpumep . N,N-,qmmemncbopmamm,qe, N',N—,qwmemnaueTammqe, ,qwxnopmeTaHe,
'TeTparmnpquypaHe, AVOKCaHe unn AUETOHUTPUNE, BO3MOXHO B NPUCYTCTBUM
MOAXOAALIero ocHoBaHus, Hanpumep kapboHaTta mMarkus unu bukapbonara HaTpus,
M npu TemnepaTtype 25'900Cr B 4acTtHoctu 25-50°C. Creunanucry MOHATHO, YTO
TUOMOYEBUHA MOXET BbiThb He3aMelleHHoW, naBas Takum obpasom coeauHeHne
copmynbl (VIII), roe R® NpeAcTasnsiet cobon NH,; nm6o TmomoqesMHa MOXET HecTn
OAVH Unn Bonee JONONHUTEABbHBIX SamecTuTeneii Ha OHOM 13 aTOMOB a30Ta.

B aTtoii n nocneaywwmx peakumsix Co€avHenve dopmyne (VIIN, rge R®
npegcraenseT coboii amMuHo-rpynny (To ecrts —NR6R7), MOXeT ObITb JononHUTEnbHO
MpeBpalleHo B cooTBeTCTByOW e coeanHeHune, rae R® He sBnsercs amuHo (Mnu
3amelleHHbIM  amuHo), ¢ MOMOLLbIO METOAUK, OMNUCAHHBIX 34ecCb, 1 meToawmk,
ABMAIOWMNXCH Tpa,qM’LMOHHbIMM B [JaHHOW obnacTu TexHukm.

Hanpumep, aMUHOTNa30MbHOE  coeauHeHve hopmynbi (VIlI-A), roe R®
npegcrasnsier cobolj aMUHO-TPYNNY, MOXeT 6biTh npespatleHo B He3amelLeHHbIN
Thason (1o ecTb coeauHeHne dopmynebl (VIll), roe R® npeacrasnser cobon H) c
MOMOLLbLIO CNocoB0oB, U3BECTHBIX cneyrannctam B gaHHoli oBnacty, Hanpumep,
Tason moxeT ObiTb nonyyew NnocpeacTsom B3aumopeicTeus amuHoTMasona ¢
COOTBETCTBYOLUUM peareHTom, Hanpumep mpem—6yTMnHMTme0M, B
COOTBETCTBYIOLLEM pacTteopuTene, Hahpwmep TeTparngpodypaHe, nu npu
Temnepatype 35-75°C, B yacTHOCTU 40-60°C. |

Koraa skenatenbHbim siBNsieTCH éameLueHHbuZ Thason, amuHoTuason
opmyner (Vi) moxer 6bITh MOANUUMPOBAH B COOTBETCTBUM co cnocoSaMM,
V3BECTHbIMW  cneumanucram g anHoﬁ obrnact  TexHuku, Hanpumep,
aMWHOTNA30NbHOE coeaUuHeHne dbopmyrbi (VIII-A) moxeT 6biTs ‘n‘pespameHo B
coefiuHeHne copmynel (VII-B) nocpeacteom BaéMMO,qulCTan C peareHTamu,

CNOCOBHBLIMU 3aMeHATL aMWUHO-rpynny Ha ranoremus, MpeanoYTuTensHo Gpomua;:
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2_A1 R ! Hal
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VIIIA ' vii-8

rae Hal npeacrasnsier co6oi ranoreHo npeanoyuTuTEnbHO Br; u BCe Apyrue
nepemeHHble ﬂBﬂH}OTCﬂ TaKUMU, Kak ofpegeneHo BblLle.

MpeBpalenne ranoreHo-tnasona cbopmynbl (VIII-B)  moxeT = 6biTs
OCyLLECTBNEHO NOCPeaCcTBOM B3auMogeincTems, Harpumep, ¢ mpem- OyTUNHUTPUTOM
n 6pomuaom megu(ll) B noaxopswiem pacTeopurene, Takom Kak TeTparw:lpocbypaH
VI aueToHUTpun, 1 npu Temneparype ot -10°C go 50°C, npeanoYTuTensHo ot 0° C
Ao 25°C. lanoreHo-Twazon opmynet  (VIII-B) satem MOoXeT 6bITh noaBeprHyT
Bsammo,qewcmwo npwm PasNnYHbIX YCNOBUSIX, W3BECTHbIX cneunanuctam, ¢
Nony4eHVeM pasnuyHbIX TMa30MbHbIX coeunHeHnin chopmynbl (V- -C), rae R® moxer
npe,qmasnmb cobol  pasHoobpasHble 3aMecTUTenM B COOTBETCTBUM  C
onpegeneHvem R® npu cebinke Ha coefnHeHnst opmynet (1). _

OanH npumep Takoro B3aMMOoJencTans cxoneH ¢ meTonom J. Tsuji “Palladium
Reagents and Catalysts: Innovations in Organic Synthesis”, Wiley, Chichester, UK,
1995, Bknovarowmm B3aUMOAENCTBME ranoreHo-Tuazona cpopmyner  (VIII-B) ¢
peareHToM, cnoco6HbIM NpeTepnesatb coveTaHWe Ha OCHOBe nannagua ¢

Nofy4eHnemM coeguHeHus cpopmynel (VIII-C), roe R NpeAcTaBnsaeT coboii ankun,

ranoreHoankun unu ankeHun:
QZ‘Q N
\\// >~ ?

VII-B vi-c

(R)

rae Hal npeacrasnser coGoi ranoren;

R* npepcraenser cobori ankun, ranoreHoankun unm ankun-OH: n

BCe Apyrue nepemeHHble sBnsoTCs Taknmu, Kak onpegeneHo sbilwe.

Hanpmmep, ranoreHo-Tunason thopmy bl (VIH B) moxeT 6biTh NnoABEpPrHyT
B3aMMOAENCTBIIO C GOPOHOBOI KNCNoTom, 60pOHaTHblM 3hMpOM, ankunonosom,
anKMnuMHKOM W peareHTOM [puHbspa, B COOTBETCTBYIOWEM pacTBOpUTEne,

Hanpumep TeTparugpocbypare, AvokcaHe unu p,mmemncbopmammp,e B NpuUcyTcTBUM




Apyroir puMep - Takol - peakumu BKMioYaeT B3aumopgelictane ranoreHo-
Thasona chopmynei (V-B) ¢ peareHTom, ‘CHOCO6HbIM 3amMeHaTb Bpomug, Hanpumep,
AMUHOM, Takum Kak NUNEpUANH, MeTunamuH unp MeTwnnwnepasvnH:

rae Hal npegcrasnser cobon ranorel-"l;‘

R* npeacrasnser coGoi -NR°R”: y

BCe Apyrne nepemerHbie ABNAOTCA Takumu, kak onpeneneHo eblwe.

B cnyvae B3aumogenictausg ranoreHo-rnasona cpopmynbl (VIII-B) ¢ amurom
vnn 3ametueHHblM amuHoM  (Hanpumep AUMETUNaMUHOM)  peakumio 06bI4HO
ocyujecTensoT nocpeacrsom B3ammogencTsms coegmHeHus hopmynei (V-B) ¢
aMUHOM Unu  3aMeLeHHbIM aMNHOM, BO3MOXHO B noaxogstiem pacteoputene,
TaKom Kak 2-nponawon, amokcan W fnmeTuncbopmamug, npu Temneparype or
- 25°C pgo 150°C, npegnoyTuTensHo 50-90°C, Bo3MoxHO B NPUCYTCTBUM NogxoasiLyet
KNCIOThI, HanpuMep consHoi KNCNOTHI, ‘

B cooteBertcrBuy C Apyrum crnocoGom nony4YeHus  sameleHHoro TMasona
dopmyribi (Vlll) CoefuHeHue cbopmyhbl (XI-A) noasepratoT B3aumogeincteuw ¢
- TMoamuaom, Hanpumep Thoaletamuaom, ¢ nonyyeHvem coeguHeHus d_DOpMYﬂblv

(VII-D), rpe R®d NpeAcTasnseT coboit ankun: |

Vill-D
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rAe BCe nepemeHHble ABNAIOTCA TakvMK, Kak onpegeneHo Bbille,

3aMeU.|eHH_!:IS ankunom Troamuasl - gns ncnonb3oBaHWs B 3TOM cnocoBe
nmelTes B npoaaxe mﬁm MOTyT ObITb MonyyeHs ¢ MOMOLLLIO - TPAANULMOHHbIX
MeTonoB.  OBblvHO  B3aumoeiicTaue ocyLueCTBnﬂrOT B COOTBETCTBYIOLLEM
pacTsoputene, Hanpwmep anxnopmeTtane, TeTparmngcbypaHe,
AnmeTundopmamuge, N,N—,qwmemnaueTaMM,qe Wn aueToHUTpuUne, B 4acTHOCTU
AnmeTtundopmamuge unu N,N-,qwmemnauerammp.e, 303M6>&<Ho B MPUCYTCTBUM
MOAXOASLLEero ocHoBaHus, Hanpumep kapboHaTa marHusa vnu 6MKap60HaTa HaTpus,
W Npu Temnepartype B gnanasone 35-100°C, npeanoututensHo 50-80°C.

B ogHom BONMoOLEeHUHn, r,qe' XenatenbHbIM SBNAETCS oKca3on copmynbi (VINI),
roe R® npepcrasnser coBon H, peakums moxer ObITb ocyuecTBREHa rnocpencrsom
B3aMMoeiicTemsa coeguHeHmns thopmynbl (XI-A) ¢ opmamuiom B npmcyTCTBW
KWCNOTbI, Takol Kak cepHas Kucrnota, u npu TéMnepaType B AuanasoHe 60-150"C,,
npeano4TnTensHo 90-130°C:

: 1
for=
3/

\

: o
0 0 >_
N\Y2
1 S\
dopmammg  (R'); N

. : f
XI-A - /]k N \N/k 10

VIII-E

0}

\\ //O
S
(R") :

a

TA BCE NepeMeHHbIe ABNSIOTCH TakuMi, kak onpejeneHo Bbilwe.
3ametLeHHbIN okcason - dpopmynel  (VII-F)  moxer ObITe  nonyyeH  us
CoeaunHeHns copmynsl (XI-A);

R3E ’

Q%qQ’ N/.
/ ~3
3 T

.0 7 P Q>-Q/4 \
31 Ql Br 1 S
<R’)@ N ‘ ma‘@‘ H 2N
3ameleHHan < /!L

= /lk MOYeBMHa ‘ N~ R™
NS
N7 TR™ : - VIIF o

roe R% npeactaenser coboi Het wmn -NR°R’, u Bce Apyrve nepemeHHble
SABMAIOTCS TAKUMY, Kak onpeaeneHo BbILLE. |

Peakuns  moxeT 6bib OcyllecTBneHa nocpé,qCTBOM B3anmopgencTsns
coeanHenua dopmynbl (XI-A) ¢ MOYEBMHON WU 3ameLyeHHOIk MOYEeBMHON B
COOTBETCTBYIOWEM pacTBOpuTEre, Hanpumep N,N-,qmmemnd:opmémme, N,N-
AMMETUNaueTammge,  Ouxnopmertade, TeTparngpodypare, AnokcaHe  unu

aueTOHVITpVIﬂe, BO3MOXHO B NMPUCYTCTBUN noaxogaulero OCHOBaHu4, Hanprep
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kapboHata marHust unu 6wKap60HaTa HaTpus, u npu TemnepaType B AnanasoHe 25-
170°C, B wactHocTU 60-150°C, nu6o B MMKPOBONHOBOM peakTope Npu TemnepaType
8 Avanasote 100-190°C, 8 yacTHocTM 120-160°C. Creuunanuct npeacrasnser ce6e

3aMellieHHble Mo4YeBUHblI, KOTOpbie MOryT ObITb NCNnonb3oBaHL! B BblleyKasaHHom

cnocobe ans nonyyYeHns coeguHeHui cbdpmynbl (VI-F), rope R®® ABMACTCA Takum,

Kak onpeaeneHo Bbiwe. OgHum U3 MPUMEPOB  3aMeLUeHHbIX MOoYeBUH ans
MCnonb3oBaHuA B 3TOM  cnocoBe ABnAeTcs 1-nmppoanmukap60kcamm,q.
Mogxonsiwme SaMG'LL(eHHbIe MOYEBMHBI UMeIoTCS B npogaxe unu MOryT 6bITb
nonyquSn C MOMOLLbIO U3BECTHBIX cneunanucTam s AaHHon obnactu meTopos.

- 3aMeLUeHHbI okcason bopmynbl (VI-G) Takke moxeT 6biTh nonyyeH us

~ coeanHeHus chopmynebi (XI-A):
QéQ1 ' N ) R
Y = .
- Q0 Q>\_Q/“ \\(])/
e S~ " :
\N/LRm

aamegeHgan

MoYeBnHa

R™ VII-G

¥

rae R npepcrasnser co6oii ankun unu ranoreHoankun, u Bce apyrve

MEPEMEHHbIE SBMNSATCA TaKUMM, Kak onpeaeneHo sbille.

OB6bI4HO peakuus moxeT ObITb OcylyecTBREHa nocpencTBom B3anMogencTens
coeanHenns dopmynei (XI-A) ¢ amugom (To ecrtb coefuHeHnem copmynsl .R3f—
C(O)NHy), Hanpumep aueTaMniom, B COOTBETCTBYIOLLEM pacTeoputene, Hanpumep
ANXnopmeTaHe, TeTparuapodypae, AvmeTundopmamuae unm aueToHuTpune, B
HacTtHocTM  aumetundopmamuge, wnu  Ges HEro, BO3MOXHO B MpucyTCTBUM
NOAXOAALEro ocCHoOBaHUS, Hanpumep kapboHaTa MarHus unm 6ukapbonaTa HaTpus,
W npu Temnepartype B AmanasoHé 35-170°C, npegnoututensHo 60-150°C, nu6o 8
MWKPOBOITHOBOM peakTope npu TEMMepartype B AnanasoHe 100-190°C, B yacTHocTy
130-170°C; Mopxopswme amuibl 4118 UCNonNb30BaHUS, B 3TOJ peakunn oveBuaHbI
Als cneunanucTa B faHHON o6nacTy u nnbo umetotcs B hpo,qax(e, nm6o MOryT 6bITb
NONYYeHbI C MOMOLLBIO TPAAULIUOHHBIX MEeTO0B.

Creunanucry B ganHoif obnactu noHsTHO, yTo Bpomo-3ameweHHsiii okcazon
- popmynbl (VIII-H),
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N
VIII-H \NJ\va |
rAe BCe Apyrue nepemMeHHbie ABNSIOTCS TaKUMK, Kak onpeneneHo sbiwwe;
TaKxe MoxeT 6biTh nonyyeH nocpeAcTeoM npespatleHns okcasona dopmynsi
(VIII-F) (rone R3 npeacrasnaer coboii amuH  unu SaMELLeHHYI0 aMuHO-rpyrny) ¢
Bpomo-ananorom, UCNonb3yss MeToabl, K3BECTHble crneuyvanucram B AaHHON
obnacTu, Bkmiovas Te, KOTOpbIE pnucaHs! BbiLLe., '
| Ona  cneunanucta s AaHHOW  o6nacTy OYeBnaHo, k‘-lTO HEKOTOpble u3
ONMUCaHHBIX BbIlLE B3auMoaencTBui MOryT 6bITh Hecosmecmel C coeaunHeHnamu
opmynis (VIII), B koTopbix R npeacTasnaeT coboit xnopug. B Takux BOMNOLWEHUsIX
BblLUEYKa3aHHble Baawmoneﬁcramn_ MOTYT  BbITb  ocyljecTBrEHDI, UCMonNb3ys
coeanHenve dopmynsl  (XI), roe R™ npeacraensier  cobom TMOMéTmn, n
nocnenylowero npeepalleHus TuoMeTuna B Gonee nogxoastiuyio yxoasiwyto rpynny,
Takyto Kak cynbokeng, cynbhoH unm X1opng, ncnonb3ys Metopsl, TPaAMLMOHHbIE B
AaHHOW 06nacm, BKMOYan Te, KOTOpble OnncaHbl Bbile. v
CoepuHenne opmyner  (XI) MoxeT 6GbiTh nony4eHo B3aumopencTevem
CoeAuHeHns chopmyrnbl (X) ¢ 3émeu4eHHb|M npuMuauHom opmynst (111):
/@S\ 0 v . " OCHOBaHMe \S,/\O
S. Q E NN 1 N
RY) N \?; * IN //ka“» R); H

Qi
X @

a

il

rAe Bce nepemeHHble SBnsaTes TaKUMn, Kak onpeneneHo Bbile,
 Peakumio  06bi1uHo oCyLlecTBnsOT NOCPEACTBOM  B3aumopeincTaus
coeaunHeHus cbopmynsl (X) wn coeguHeHus copmynsl (IIl) B npucyTcTeum
nop,xd,qmuero OCHOBaHus, cnbco6Horo AENPOTOHMPOBAaTL coeanHeHune dopmynei
(1), nanpumep rékcamerungucunasmaga nutus (LIHMDS), rekcameTungucunasnga
HaTpus nnu gumusonponunamuga nTEA, B YactHocTu LIHMDS, B coorseTCTBytouqu
pacTeoputene, Ttakom kak THF, n fipn TemMnepatype oT npumepHo -78°C Ao
npumepHo 25°C, B yacTHOCTY OT npumepHo 0°C fo npumepHo 25°C.
CoeguHenue opmynbl - (X)  MoxeT 6bith nony4yeHo  nocpegctsom
B3auMoLelicTBUA coeanHeHns chopmyrnsi (1) ¢ coefuHernem copmynsi (VI):
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YCnoBui, oBbiYHBIX B AaHHOM obnacTu AONS Takux Peakuuin covetanus, BKMOYas
ncnonb3osanmne péCTBOpMTeﬂH, Takoro kak Te€Tparmapodypan, 1,4-auokcad vnm
AVXNOPMETaH, NpU KOMHATHOI Temneparype unu ¢ HarpesaHuem ao‘ TeMnepaTypsl
OT npumMepHo 40°C po npumepHo 100°C. Ans cneunanucra ovesugHo, Yyto mMoxeT
ObITb  XenaTtenbHbiM OCYLLECTBAATL  3TO Bsaumo,qeﬁcTBwe | B npucytcTeum
noAXoAsiLLero OCHOBaHus, Hanpumep npuanHa unu TpraTunaMmuna. CoepureHus
opmynbl (Vi) umerorcs s npoAaxe nubo MoryTt 6biTh CUHTE3MPOBAHbLI ¢ MOMOLLbI0
MeTof0B, TPAJMUMOHHbLIX B AaHHOI o6nacTy, ‘ »

CoepnuHeHus cbopmynbl (), roe Q, Q% Q% u Q* npeAacTasnsioT cobon CH,
umelTcs B npogaxe. CoeguHeHus dopmynsi (Il), roe oauH u3 Q' Q% Q% u Qf
npeactaensert cobon C-R? MOryT BbITb MONyYeHb! BOCCTaHOBNEHWEeM coeguHeHus
opmynbl - (XII). CooTtseTcTayiowme ycnosua ansa peakumu BOCCTaHOBNEHUs
OYeBUAHBI gnﬂ cnéuynanuncta B gaHHon o6nacty u BKIIOYAIOT nannaguii Ha yrnepope
B-aTMocdepe Bogopoaa, Cynbduanposantyto nnaTuHy Ha yrnepoge B atMmocdepe
BoAopoAaa unn nopotuok xenesa s YKCYCHOW kucnote. B ogHom 13 BonsoLeHwuin
BOCCTaHOBNEHUe MoxeT GbiTh OCYLLeCTBNEHO ¢ 1Cnonb3oBaHuem HUKens Panes B

armoccepe  Bogopoza. Peakums moxer 6ume OCyllecTBNeHa B  MHEpTHOM

pactsoputene nu6o npu aTMocchepHoM, nu6o npu. NOBbILUEHHOM  AaBneHuy. |

HOAXOAHLLMG WHEepPTHbLIe pacTBopuTenu BKIo4vaoT, He3s orpaHuyenuns UMW, aTaHon,
MeTaHon u aTnnauerar.

Oy | NH
2
3 /g 4 MeTannuyeckwii 3‘/g 4
Qf | Q xarannsatop Q] | Q
Qz\ 1* Qz\ 17
Q E-  aTMoccepa H, Q E
X1 "

Coeaurerus opmynbi (XII1) MOTYT ObITb MONyyeHs) NocpencTBoM okucneHns
CoenunHeHns cbopmynbr (XX), ncnonbays COOTBeTCTBleU_WIVI OKUCInTenb, Takon Kak,
6e3 orpaHuyeHus MW, TpUOKCUA Xpoma wnn nepmanranar Kanus, c nonerHmeM
CoefuHeHns  ¢opmynel (XX1). kB OBHOM 13  BONMOWEHMIA B3aumogelicTeme

ocyllecTenawT ¢ TPUOKMgom Xpoma B ycnoBusix NOBbILLEHHON Kl/I’CJ'IOTHOCTI/I,
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Hanpumep B npucyTcTBUM  cepHoil Kncnotel.  Bsaumopeiictsue  moxer - BbITh
ocymeCTBneHo npu TemnepaType npUMepHo oT 80 °C pmo 100°C. Coe,qleeHMﬂ
thopmynbl (XXI) 3atem MOryT ObiTh NpespalieHbl B coeanHeHus Cbopmynbly (X1
MOCPeACTBOM aTepucbukaLmm KNCIOTHOW (byHKLUMOHaNbHOM rpynnel B cTaHOapTHbIX

ANs Takon TpGHCdDOpMaLU/II/l yCnoBsmnsax, B 4yacTtHocTn B MeTaHorse B ﬁpMCYTCTBMM
KaTanutunyeckoro konuyecrsa CEPHOW KUCNOTbI:

SRR Os\+0 Oy, +0”

3/& 4 3/k 4

Q” Q Q \Q 3 AN’

Q@ /k OKMGHeHe ’21 /k Q|2| j)\

\ - —— g — e I
Q" “cH, S CO,H ANq™ e
XX v XXI Xl

rae Bce nepemMeHHble sIBnsioTes Takumn, Kak onpeneneHo swiLle,

ANbTEPHATUBHO, CoeAUHEHUs (hopMybl (I, roe oaun w3 Q', Q% Q° n Q*
npe,quaBnﬂeT coboii C-R?, MOryT BbiTh nonyyYeHs! nocpeacTsom B3auMopencTens
coefuHeHns dpopmynbl (XV) c UCTOYHMKOM a30Ta, Takum Kak 6eH3OCbe’HOHMMMH unu
mpem-6yTun-kapbamar, ncnonbays obbivHbIe B gaHHON o6nacm ycnosus ,u,né
peakuuin Kpocc-coveTaHus ByuBanbga (Buchwald). B 4aCTHOCTW, B NpUCYTCTBUM
WCTOYHMKa nannagus, BO3MOXHO hocuHoBOrO nuraHga  u OCHOBaHUS B
noaxoasLem WHEePTHOM  pacTBopuTene. Mpumepsbl NOOXOAALUMX - UCTOYHUKOB
nannagus BKIoYawT, Bes orpaHuyeHus nmn,
TpMC_(,D,I/I6€H3I/U’IMAeHaueTOH)ﬂMﬂaﬂﬂaﬂMVI(O), ,qunop6mc(Tqu)eHMncbocchH)-
nannaguia(ll) unu aueTaT(Z’-,qvn-mpem-6y'rmnp‘cbocq)vmo-1 ,1’-6uchenunn-2-
nn)nannagui(ll). Mpumeps! noaxoasiymx CbOCCbVIHOBbIX nvrasaos  BKroYaloT, 6es
orpaHuyeHus umMu, 9,911MM€TMJ1-4,5-6MC(,qMCbeHMnd50CdJMHO)KcaHTeH "
TpucbeHnnoctmH. MpuMeps! nogxoaswmx OCHOBaHMi BKNtOYaloT, 6e3 orpaHuvyeHus
MU, aueTart kanus, kapboHaT He3ns, MeTOoKCUL, HaTPUs U TPUATUNAMUH. Mpumepsl
MOAXOAALUNX UHEPTHbIX pa‘CTBopreneﬁ BKovatoT, 6es orpaHunueHns umu, Tonyon,
N,N-AVIMeTVIﬂCbOpMaMM,D, unu  1,4-guokcan. Bsaumopnenctene  moser ObiTh
ocyu.;eCTBnéHo npu Temnepartype oT npumepHo 80 °C pgo 150°C‘, BO3MOXHO B

MUKPOBOITHOBOM peakTope:

X N . NH,
Qd X q* gt Q;,/gQﬁi
lel /k Byusansg [2[ * KucnoTa ;2|
S e T T o™

XV Xvi R I
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rae X npeacrasnsieT coboi ranoreHo, B YactHocTu Br:

P npepcrasnser coBoi 3alNLLEHHbIN aé'OT,‘ B qacTHdCTM' 6eH30‘CbeHOHI/IMl/IH
unu mpem—6y‘TwnKap6aMaT; W BCe [pyrne nepemeHHble ABNAOTCA  Takumu, kak
onpeneneHo Bbie. P ‘ ‘ '

ﬂpeBpaLueHMe COG,EMHGHVIFI copmynbl (XVI) 8 coeAnHeHus cbopMynbl (il
MOXeT 6biTb OCyLLeCTBAEHO nocpe,chsom B3AMOAEICTBUS C CUNLHOM KUCNOTOR B
noAxoasueM oparaHuyeckom pacTsopuTene ¢ ucnonbsosaHuem 0BbIYHbIX MeTOL0B
CHATNA 3aLUNTLI C NOMOW(BbIO KUCHOTH), Moaxoaswume KUCNOThI, l/icnonbayeMble B
Takux npeBpaLleHusx, BKIOYaloT, Ges /orpanquvm €10,  ConsiHyIo kmcnOTy.
Moaxogsiyme pacTtBopuTenu ansa Takux npespaLyeHunin BkntoyaloT, 6ea orpaHnyeHns
WMy, TeTparuapodpypaH u 1,4-auokcaH (cm. Kocienski, P.J. Protecting Groups, Georg
Thieme Verlag, Stuttgart, 1994: u Gréene, T.W., Wuts, P. G. M. Pfotecting Groups in
Organic Synthesis (2" Edition), J. Wiley and Sons, 1991). ‘

Kak yxe ykasbisanocs BbILLE, NOPSAOK BbilUEeyKa3aHHbIX CTap,mﬁ He aBnseTcs
KOUTUYHBIM Ans peanusauum HacTosLWero usobpeTeHns: B apyrom sonnoweHuy
COeanHeHMst No usobpeTeHno Takke MOTyT ObITb MoOnyyeHsl B coomeTCTéwm co

Cxemoit 2, koTopass AEMOHCTPUPYeT anbTepHaTUBHLIN Cxeme 1 nopsiAoK cTagui,

Cxema 2
/T\HZ : HN/ANOC CHS
3 4 (0] .
Q" Ya G /U\ Qs/gQa . N OCHoBaHue
QZ\ P 2 V\O o T [2| /k , ——
@ E P o™ N R
I I-A ‘ I
Alloc (OFy
'Br, unu NBS
e Pd
1) TvOMOueBuHa, =
2) copmamug, Bu,SnH -
3) amug,
4) Tnoamug unu
5) MmoveauHa

= N
~(D-&° 0, N
a . Q
S\N,

<
wn
Q
=
<
T
\
=z

N R
FEPN R
1) Bogopos ' ' TR Nsy
2) alk-meTannuyeckuit o, 0%\ TN W
peareHt : _@)SZ\N Q
-~ . . . (R )
3) cnvpT unu § : 7N

4) N(R)-R® I v | I \N/”\é4
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roe;

E npeacrasnser cobom noaxopswmii acpup KapBGoHOBOM  KuCHOTS] nm
SBMBANEHT Takoro achupa, B HYacTHOCTU MeTUnoBbIi 3up, 3TUNOBLI abup, vnu
- amup BeiiHpaba;

R'0 NPeAcTaBnseT coboii ranoreHo (NpeanoyTUTensHo XS10p0) unu Tviomemn;

Alloc HpéﬂCTaBﬂﬂeT cobon annmnxnopcbopMMaT;

BusSnH npeACTaBnﬂef cobon ruapug TPU-H-ByTunonosa: u

BCE Apyrue nepemeHHble sBRsioTCS TakumMu, kak onpegeneHo sbiwe.

Cnoco6 cornacHo Cxewme 2 cofepxut cnegyrolyme cTaguu:

a) BBEAEHUEe 3aluTHOMN rPynnbl,  Takol kak annwnxnopdsoplvmaf, B
coe.qMHeHMé bopmynb (1) ¢ nonyyennem coeanHeHus daopmynbl (I'I—A); ' 7

b) KOHAeHcrpoBaHue CoeanHeHns - dopmynbl (H-A) ¢ 3aMeLleHHbIM
nmpMMM,QMHbBbIM coe,qMHeHmeM popmynbi (1) ¢ nony4eHnem coegnHeHus d)opMynbl
av; | |

c) B3anmogeiictemne CO€AVHeHns  cbopmyne (V) ¢ noaxoasaLmm
‘BpomupyioLmm areHTom us 4Yucna cnepyioulero:

1) TMOMOueBUHa,

2) chopmamug,

3) amug,

4) Tnoamug unu

5) MoquMHa;

C nony4veHuem coeanHeHus opmynbi (V);

d).  B3aumopgeiicteue CoeAuHeHns  chopmyribi (V) B npucyTcTBUN
nannaguesoro KaTénwsaTopa C nonyYyeHem coeamHenus opmyribl Vi;

e) B3aumopfelicTene  coeamHeHus opmynbi - (VI) ¢ CoeanHeHnem
chopmynel (VII) ¢ nonyvyeHvem coeanHeHns tbopmynbi (Vill);

f) B3aumopnencteme  coeamHeHus dhopmynei (VIl) ¢ onumm  u3
cnegyoulero:

1) MonekynspHbiit BOJdOpOA,

2) ankunmMeTannmyeckmii peareHT unu anKeHmnMéTananeCKmﬁ peareHT,

3) cnupT unu v

4) coegnHenue chopmynibi (IX),

C nony4eHuem coeguHeHus bopmyrnb (l);‘

g) BO3MOXHO = npespalyeHue COeAnHeHns  cbopmynbl () B ero
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d)apmauesmqecxm npuemnemyio conb; u

| h) BOSMOXHO  npeBpaliyeHne CO8AuHeHna . chopmynsl () wnm ero
apmaueBTUyecky npuemnemon conu s Apyroe coemHeHwe popmyne (1) unu ero
apmauesTUYecky npuemnemywo cone. ‘ ' |

 TPaBUUNOHHBLIMK MeTogamu. Hanpuwmep, coeanHeHune opmynbi (1) moxer ObiTh
NOABeprHyTo B3aumogeiicTemo ¢ annunxnopgopmuarom, NCnonb3ys obbiYHbIe
ycnosus - aunnuposanus, N3BECTHbIe cneunanucram B AaHHoii obnactun pgns
BBE€LleHVsa kapbamaTHbIx 3aLYMTHbBIX fpyhn. YaaneHue 3alYMTHOW rpynnbl MoxeT ObITh
OCYLECTBMNEHO nocpeacTsoM  B3aumodelicTeUS CoefuHeHusa  copmynbi V) ¢
mapuaooMm TpubyTunonosa s npucytcteun Pd Katanusartopa v cna6oii KI/ICﬁOTbI. B
OAHOM “3 BOnoLeHuit nmxnop6mc(‘rpMcbeHmncbochMH)nanna,qwﬁ(lI) wcnbnbaosanu
C YKCYCHO chncjrom. MoryT 6brTh 1CnonbL3oBaHkbI paéHoo6pa3Hblé péCTBopMTenw,
BKNoYast, HO He orpaHuymBsasics MY, fvxnopmetaH, Tonyon, ANaTunoBbIA achup,

aleToH u N,N—,qmmemncbopmamm,q (cm. Kocienski, P.J. Protecting Groups, Georg

Thieme Verlag, Stuttgart, 1994: Greene, TW., Wuts, P.G. M. Protecﬁng Groups in

Organic Synthesis (2™ Edition), J. Wiley and Sons, 1991). | v
OcranbHble PEaKUNOHHbIE cTaguu MOryT ObITb OCyLlecTBrieHbl B obLiem

- @HanormyHo Tomy, kak onucaHo ANA aHaNornYHbIx cTagui Ha Cxeme 1. ‘

B kavecrtse AononHuTensHoro npumepa W3MeHeHus nopszka cTaanii,

CO€AVHeHus no usobpeTeHunio Takke MOryT ObiTb MonyyeHbl B COOTBETCTBUM CO
Cxemon 3.

Cxewma 3
Q 1) Bogopoga
Qs\ 2) alk-merannwgecxuﬁ_
>~Q peareHT
H 3) crupT wnn
Alloc ; 4 N(R)-R® X

21 ‘
S/Q_ 9/0
N4 ()&
Q ' cl
H,N —
_ Vi

roe R0 NpeacrasnseT co6oi ranorexo (NpegnoyTUTEnBLHO X1opo) unm -

TUoMeTun, n sce Apyrue nepemeHHbie ABNAAKOTCH TakKumu, Kak onpegeneHo BbiLe.
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B o6wem cnoco6 nonyvyeHua coeguHeHuin no M306péTeHMl0 B C’OOTBeTCTB_I/I’M
co Cxemoii 3 (Bce dopmynbl u Bce nepemeHHbie - Bbinn onpeneneHbl BblLLE)
COAEPXNT cregyoLime ctaamu: | '

a) B3aumopnenicTene coeauHeHus CbOpMyﬂbl (V) c ogHum n3 cnenywouwlero:

1) MonekynspHbIi BOOopoa,

2) ankun- nnu ankeHunMeTanIMYeckmin peareHT.

3) cnupT nnu

4) coevHeHne hopmynbi (1X),

C nonyveHunem COé,queHMFI chopmynel (XVIII);

b)  B3aumopeiicTene CO€AnHeHna  dopmynel  (XVII) B NpUCyTCTBUMN
nannagnesoro katanusaropa.c nonyyeHvem coeAMHeHmncpopmynbi (XVHI;

o) B3aUMOAeiCcTBMe coeanHenns cbopmynel  (XVII) ¢ 'coe,qMHeHmeM
/CbOpMyJ'IbI (Vi) ¢ nonyqéHmeM coefuHenuns opmyrnbi (1); |

d) BO3MOXHO  npeBpatleHne 'coe,u,mHeHw;l cbopmynbl ‘ (h B ero
chapmaveBTUYECKY npremremyto conb: 1 ' '

€)  BO3MOXHO npespaiyeHne  coeguHeHus cbopMynbl () wnm ero
hapmauesTuyecku npuemnemon conn B Apyroe coenmHeHue hopmyIb (1) unm ero
dhapmauesTnyecku npuemMnemyto corne. '

Kaxgas uns BblLLIENepeYncnenHsix craguit. MoXeT 6biTh ocyllectsneHa ¢
“CNonb3oBaHNeM MeTOLOB, ONUCAHHbIX BbilLe ANS aHanornyHbIX peakuyui ¢ gpyrmivm
UCXOA4HbIMM MaTepuanamm. ‘ |

Creuvanucty B  gaHHoij obrnactv noHsTHO, yTo onTUMankeHbI  BbIGOP
nocnepgoeaTenbHOCTN.  peakuuid, MCHOﬂb3yeMle ANs  nonyyeHus KOHKPETHOro

COEAMHeHna no usobpeTeHuio MoxeT 3aBuceTs OT KOHKPETHOro coeauHeHnsa o
n3obpeteHuio, koTopoe sBnNseTes XenatenbHbIM, a Takke npeanoqTeHns u
AOCTYNHOCTM NCXOLHbLIX MaTepuanos.

Cneuvanucty B gaHHoit o6nacTu MOHATHO, YTO coeauMHeHue thopmynst (1)
MOXeT ObiTb npeBpalleHo B Apyroe coegvHeHune cbdpmynbl (I) nocpegcteom
W3BECTHbIX B JaHHON o6nacTu MeToa0s. Hanpumep, coegunenus copmynsi (1) moryT
ObITe  MoanbMUMpoBaHLl ¢ MOMOLLUbIO  OBObIYHBIX  MeTooB mMoaudpukaumm  u
BapbupoBaHus rpynn, onpegensemsix nepemexHoii R3, " TEM CaMbIM C nonyvyeHnem
PasHbIX coeguHeHuii hopmynel (1). B HacTHOCTU, coenHeHne copmyrsi (I-1) (rae R®
npeacrasnsaeT cob6oun —NH,) MoxkeT BbiTh NpeBpauleHo B coefjuHeHne hopmynsi (I-

2) NOCPEACTBOM  BOCCTAHOBUTENBHOMG aMUHUPOBAHUSA amuHa ¢ aueToHoM W
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UnanoGoporuapugom HaTpus:

&q' NH ‘ CH
QS/Q“Q Nﬁ/ 2 ) - | S 3C
Q\/,O \ PoN\Lw 1) aijeron . H;.
1 S\N Q
(R); H NN 2) NaCNBH,
’ . ——
I-1 \N/‘kw (R');

Coeaunenne thopmynl (I-1) Takxe moxer BbITh npeBpalleHo B coefuneHne
cbopmyrnib (I-3) nocpencreom B3anmopencreus ¢ Mesnnxnopugom:

2 : Zq! N.
Jots N ~NH, R Nﬁ/ “S0,CH,
Q\ Qo Q 7\

Q 0o \ \ w Wy W .
\\s// Q! Mesun.ct - S—y
S .

(R) ¥ ®R—(a )y TN

a 7 N : = N

opmynbi (1), a Takke WX BapuaHThbl, cBA3aHHbIe o TBEPAOW noanoxko, To €CTb
CO€hVHeHne chopmynbi (), umerowee PannoakTueHyio METKY UInu CBSA3aHHLIN ¢ Hum
BnoTUH. CoeguHeHus copmynbl (1),  MeyeHHble pa,qmoaKTMBHoﬁ MeTKou, u
6MOTMHMHMpOBaHHble COeANHeHNs cbopmynbi () MoryT 6b1Tb Nony4YeHbl ¢ nomoLykio
TPAAUUMOHHBLIX  MeTogoB. Hanpumep, COeAnHeHns  chopmynbi (1),  MeueHHble
PannoakTMeHon mMeTkoii, MOTYT ObITb nonyyeHs nocpeacrsom B3aumogelicteng
CoeanHeHns  dopmyne M c rasoobpasHsim Tputnem B npucyTcTBUN
CooTBETCTBYIOWErO Katanusartopa c nony4eHnem coeguHeHus chopmynkl (n,
MeYeHHoro PaAnoaKTUBHOM MeTKon. B opHom 13  BOMMoweHui CoefunHeHus
popmynsi (1) ABNSIOTCA TPUTUPOBAHHBIMY. |

CoeguHenns dopmynbi (1), meyeHHble pPaavoakTusHoi MeTKon, un
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Mepe ofHy KnHasy cemencraa Raf anga M,D,eHTMd)VlKaLWM coequHeHust JJ,J'IFI nequm;i

COCTOSAIHUS, KOTOpoe MoXeT - ObiTh no,qseeryTo nequwo I/IHI'I/I6I/1TOpOM Rafk

H‘anpmmep, ANA - neveHnst  HoBooGpasoBaHMi, HYBCBUTEMbHLIX K . NEYEHUIo
uHrmbutopom Raf. B HacTosilem n3obpeTeHUn. Takke npeanoxeH cnoco6
M,quTmcpMKauMM Taknx coeavHeHun, BKIOYAOLLMI cTaauio cneumbhqecmro
CBASLIBAHNS COBAMHEHUS MO N30BPETEHNIO, MEYEHHOro PaAVoaKTVNBHOI MEeTKOH, 1
6I/IOTI/IHI/IHI/IpOBaHHOFO coeanHeHus no n3obpeTeHuo ¢ LeneebiMm  6enkom unu
KNETOYHBIM romoreHarom. bonee koHkpeTHO, noaxoasuwme cnocobbl aHanuaa
BKMlO4alT B cebs aHanu3bl - KOHKYPEHTHOrO  CBSI3bIBAHUS. CoeaunHeHus rno
N300peTeHnto, MeuyeHHble pagnoakTuBHbIMK M30T0naMl/I n 6VIOTVIHVInVIpOBaHHbIe
COeAMHEHUS MO U30BpEeTEeHUIo, a Takke WX BapuaHTbl, CBs3aHHble C TBepaol
MOAMOXKOW, TaKke MOryT BbITb UCMONb30BaHLI B aHanusax B codTBeTCTBMM co
cnocobamuy, TpanmuMOHHbIMM B AaHHON obnacTty. ’

Criepyiowme npumepsi npefHasHaYeHbl TOIbKO ans UNITIOCTPALMY Y HUKOUM
obpasom  He cnyxaTt ans OrpaHndeHns obbema u3o6peTeHUs. WN3o06peTenue
onpeaeneHo cneaytoLuen ganee popmynoi n3obpeTeHus.

NPUMEPHI

Mpn  ucnonbsosaHum 3,L'l,erl CUMBOMbI U YCHOBHbIE 0603Haquhﬂ,
npYMeHsemMble B 3TuX cn'oco6ax cxemax. mun npmmepax COOTBETCTBYIOT
NCNOIb3YyeMbIM B COBPEMEHHOM Hay4HOM nuteparype, Hanpmmep, the Journal of the
American Chemical Society unu the Journal of Biological Chemlstry CtaHgapTHble
OOHOBYKBEHHbIE UK TpexbykBeHHbIe coxpameva B obilemM cnyyae ncnone3yTes

- ana obosHayeHus aMUWHOKUCNOTHbIX OCTaTOKOB KOTOpble,  Kak npe,a,nonaraeTc:ﬂ

Haxogartcs B L- KOHCbVIpraU,VII/I €CInn He ykasaHo uHoe. Ecnu He yKa3aHo I/IHOG BCE .

nCxofHble BelulecTBa nonyyanu OT TOProsbix MOCTaBLLUMKOB U UCMonb3oBanu 6e3
AONOSTHUTENbHON O‘-II/ICTKM. KoHkpeTHo, crepytowme CokpaLlleHust MoryT BbiTk

UCNOonb30BaHbLI B npmmepax N BCeM onucaHum M306peTeHVlﬂ




aTm. ’(aTMOCd)epa);

r (fpaMMbl);

M (MURAMrpaMme);

Y (Yac(bl));

MWUH (MUHYT);

Fu (repust);

MIy (Merarepuib):

B/B (BHYTPUBEHHO);

n (nuTpsl);

M (MUNAIUTPBI);

MK (MUKPOMNUTPbI);

M (MonsipHbIi);

MM (MUNIMMOnApHLIN);

MOnb (Monw); |

MMOIb (Mwnnwmbnw);

T. 1. (Touka nnaBneHmn);
cbyHToé Ha KB. Aonm (byHTOB Ha
KBép,paTHblﬁl Anm);

KT (KOMHaTHaH Temneparypa);

TCX (ToHKkocnoitHas Xpomatorpacus);

Tr (Bpems y,qep>KMBanﬂ);
O® (o6paLleHHas hasa);

H: (Bogopog);

N> (asoT)

Ac (auemn)'

ACN (auetoHutpun);

Ac0 (YKeycHbIi aHrvmpm,q)
ATP (a,qu03MHprcbocd)aT);
BOC (mpem-6ymnon<cwKap60va);
BSA (6b14uin chiBopoTouHbIi
anb6yMMH);

CHClI; (xnopocpopm);
mCPBA (Mema-

xnopnepoxcm6eHso|7iHa;i Kucnora);
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DCC (p,MLIVIKnOI'eKCVIﬂKapﬁO,D,MMMWJ)

-DCE (,qunopaTaH)

DCM (CH.Cl;; anxnopmeran);

DIEA (N, N—,qwmsonponmnaTmnaMMH);

DMA (anuvernnaueramng);

- DMAP (4-gwmerwnaMMHonprAMH); :

DME (1 ,2-ONMETOKCUITaH);

DMEM (Mo,qmdmumpOBaHHaﬂ no
Hynsbekko cpena Wrna);

DMF (N,N—,qMMeTmncbopMaMM,q);
DMSO (,qwme'rmncyanmkcmq);

EDC (rmapoxnopua
stunkapboaummmaa);

EDTA (STMJ'IeH,D,MaMMHTéTpaykcyCHaﬂ
Kucroray; |

Et (a1un; -CH,CH,)

- EtOH (aTaHon);

EtOAc (smnaueTa_T);

FBS (deTansHas Tensybs
CbIBOPOTKA); |

FMOC (9~cbnyopeHwn-
MeTokcrkapboHun):

HATU (O~(7-azabeHsoTpuason-1-un-

N,N,N’,N'—TeTpameTmnypOqu
rekcacpropchocear);

HCI (conﬂHaé Kucnota),
HEPES (4-(2-rm,qpor<cm3mn)-1-
nunepasnMHaTaHcynbpoHoBas
Kucnora);

Hex (rekcaHbi):

HOACc (ykcycHas KMCﬂOTé); '
KXBO ()KI/I,D,KOCTHaﬂ_ xpdmarorpaqmn
Bblcokoro AaBnexus); /
i-PrOH (MsonponaHon);
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K2CO; (kap6oHaT Kanus);

KOH (rmopokeug Kanus);

LIHMDS (rexcamemn,qmcmnaaw,q
nMTMﬂ);.

LiOH (rmopokeug nmhﬂ);

LiOH-H,0 (MOHoruapar rm‘,quchp,a
nntus); |

Me (metun: -CHs,)

MeOH (MeTaHon);

MgCOj3; (kapGonar MarHus);

MgSO, (cynbdpar MarHus);
NaZCCk(Kap60HaTHanmnx»4
NaHCO; (6wkap6oHaT Hanmh);
NaH (rugpug HaTpus) '
Na2804.'(cynbcpaT HanMH),'
NaHSO, (Bucynbpar HaTpus);

NBS (N—6pOMcyKL|MHaMl/I,D,);

NH,OH (rmapokeug aMMOHMS);

* PA(PPh3),Cl, (xnopugy
6wc(Tpmq)eHlAnCpocd)wH)-
nannagus(ll));

PdCl; (dppf) agaykr

(anxnop[1,1 ‘Buc(anderun-
daoccboccbmHo)q)eppoueH]nanha,qwn(lI)
Y anuxnopmMeTana; ‘
TBAF (dTopun TeTpa6yTVmaMM0HMﬂ);
TEA (TpmemnaMMH);

TFA (TPucbTopykcycHas Kncnoray);
THF (TeTparm,qpocbypaH);
‘TWPS(Tpmmaonponmncmnmnx

TMS (prmemncwnmn); n

TMSE (2-(Tpl/IMeTMﬂCM_J'1MH)STVI.H); u
TsOH (napa-TonyoncyanJOHosaﬂ

Kucnora).
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Bce ccbinkn Ha 3d3mp OTHOCATCA K AN3TUNOBOMY acbmpy paccorn OTHOCMTCS K
Hacuu_(eHHomy Bo,qumy pacteopy-NaCl. Ecniu He yKasaHo WHoe, Bce TemnepaTypb|
BblpaXkeHbl B °C (rpagycel - Lienbcus). Bee peaKLWIM NPOBOAAT B MHEPTHOMU

~artmocdpepe npu KT, ecnu He yKasaHo VHoe. :

"H-amP CMEeKTpbI perMCprposanM Ha cnekTpomeTpe Varian VXR-300, Varlan
Unity-300, Varian Unity-400, General Electric QE- 300 Bruker 300 unu Bruker 400.
XUMUYECKNE CABUMM BbIPAXEHbI B YACTSX HA MWMAWOH (M.4,., , €ANHNUbI 3). KoHCcTaHTb
B3aumopelicTeus NpeAcTasneHbl B repuax (Mu). KapTuHel pacwennexus onuceiBaloT
BUAMMbIE KPaTHOCTU U 0603Haqub| kak s (cuHrnet), d (gy6ner), t (Tpunner), q
(KBapTeT) m (MyanwnneT) unn - br - (yLUMpPEeHHbIN). Macc—cneKprl HU3KOro
paspeu.leHMﬂ (MC) nonyyanu Ha cnekTpomeTpe Agilent LCMS, JOEL JMS -AX505HA,
JOEL SX-102, SCIEX-APIiii, Finnegan MSQ, Waters SQD, Waters ZQ vnu Finnegan
LCQ; MC Bbicokoro paspelleHus nonyyanu, ucnonbays CnekTpomeTp JOEL SX-
102A Bce MaCC-CﬂeKprl MOMyYeHbl C UCNoMNb3oBaHMEM MeTonoB- I/IOHI/l3aLWIVI
3neKTpopacnbmeHmeM (U3P): xumnyeckoin noHuzaumn (XW), anekrpoHHoro yAapa
(3Y) unn GombGapanposku BblcTpbIMKU  aToMamMu (bBA). 3a xopom Bcex peakuuit
Cneawnm nocpeacTBoM TOHKOCHOMHOM xpomaTorpacbmm Ha 0,25 mMm E. Merck '
Cunukarenesbix — nnactuHax — (60F-254), BI/I3yaJ'll/I3VIpOBaHHbIX C nomombro |
yneTpadmoneToBoro ceeta, 5%-Horo STaHOJ'IbHOI‘O pacTteopa occhomonnbaeHoBoii
KUCNOTbl 1NN 1-aHMCOBOro  anbAermga wunu nocpencTesom Macc-cneKTpomeTpmm
(anekTpopacnbineHue unu A,El) KOJ‘IOHOLIHle ¢priaw-xpomarorpaduio NPOBOAMIU Ha
cunukarene (230-400 mew, Merck) unu NCNONb3ysi  aBTOMAaTU3MPOBAHHYIO
xpomaTorpacbmo Ha cunukarene (Isco, Inc. Sq 16x wunu 100sg Combiflash).
YKkasaHHble BenmuunHbl XXXB/ BpemeHu yaepxusauua (RT) nonyyanu Ha npubope
Waters 2795, npucoepmneHHom k Waters 996 guogHomy MaTpU4HOMYy ueTeKTopy
npu cunTbiBaHuu Ha 210-500 HM. Wicnonb3aosanu KOnoHky Synergi Max-RP (50 x 2
MM) mogens #00B-4337-B0. I PafjueHT pacTsopuTene npeactaBnsn coboi cmecs
oT 15% MeOH:sona go 100% MeOH (0,1%-Hasi mypaBbuHas KUCroTa) B TeyeHue 6
MMH CkopocTb noTtoka COCTaBJ'IFU'Ia 0,8 Mn/MuH. OBBeM UHBbEKUMN cocTasnsn 3 MKJT.

[TpomMexyToyHoe COG,D,MHeHMe 1: 2- MemnnponaHTmoaMMp,
S

HSC\(U\ NH2

CH,

PactBop ‘2-meTunnponaHamupa (6,53 r, 75,0 MMOIb) U 2,4-6uc(4-
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’Meroxogcpenmnm,3—,qmma-2,4-.dmcboccbeTaH—2,4-gmcynbcbw,qa (15,17 r, 37,51

OpraHuyeckue bpakumm obbeguHany, cyuivmm Hazi Na,SO,, cbvinb'rposanw n
- KOHLEHTpUpoBany. B pesynbTate ouncTku NOCPEeACTBOM  KOMOHOYHO Prsww-
Xpomarorpachun (20% EtOAc:reKcaHbl) nonyyann 4,77 r (62%) yKasaHHord B
 3aronoske coeauHeHus. "H-amp (400 Mry, CDCl3) 5 7.63 (brs, 1 H), 6.90 (brs, 1 H),
2.88(m, 1H), n1.27 (d, 6H, J = 6,8 I'y). R

[pomesxyToyroe CoeINHEHNe 2; 1-”MDDOHMD.I/IHK8D6OTVI08MM.D.
S =
Na G
HN

Ans nonyyenns yKasaHHOro B 3aronoske CoeanHeHns nupponuamx k(1,'5 r, 21
MMOnb) nomMellany B prrno,qOHHyro konby noa Ny ¢ nepemelLnBaHeM. Hobasnsinu
THF (4 mn), nocne HEro no kannam pobaensnu 4 H. HCI B auokcane (5,3 mn, 21

MMOnb). 3aTtem K nepemeLunsaemomy PacTeBopy ruapoxnopuaa nupponuauHa onHoi
nopuuein - nobaensnu TMoumaHar kammsa (2,0 r 21 MMOnNb). 3Ty cmech 3aTem

pesynbTarte nocneayw