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2420-553013EA/085
HOBHE NPOMBBOJHHE 2' M/WIM 5 AMMHOKMCIIOTHBIX 3$MPOB

$OCPOPOAMUIIATOB 3'-JIEBOKCHAJIEHOBMHA B KAYECTBE IIPOTMBOPAKOBEIX
COEIIMHEHRUN

HaCTOHmee M306peTeHMG OTHOCUTCSH K XVMMMYESCKMM COCSIVMHEHUMAIM, K
COoeVMHEHVAM IJIA HpMMeHeHMH B criocobe JIeUueHMsd, B JaCTHOCTH, B
crnocobe HOpodMIIaKkTHMKM WM JedeHUsa PpPakKa, K CIoocoby HDOJIydeHud
CoeﬂMHeHMﬁ %) K @apMaHeBTMHeCKMM KOMIIO3UILIVIAM, conepxamMM
YKa3z3aHHBIE COCSIOVIHECHUMSA.

B uyacTHOCTH, XOTS WM HEe  TOJIbKO, HacTodAwee M30OpeTeHUE
OTHOCUTCHA K XVIMNYE€ CKVIM COeIIVIHEHVIAM OJId HpMMeHeHMH HpM JISUESHUUN

nevkeMmn, JMMOOMEL /WY COJNMIOHEIX OIyXoJier y homo sapiens.

Kopauiienuu rpejacraeiser cobow 3'-nesoxkcumanenosuu (3'dA). OxH

ABJIAETCH HYKII€O3MIIHBIM 4dHaJIOI'OM aleHO3VHa, Yy KOTOPpOoIr'c Ha pM6OBHOM

bparMeHTe oTCyTCTBYET 3'-TIMIPOKCHUIILHAS IPYIINA.

Kopmnuernui sSBJISeTCHS OIHMM M3 OCHOBHEX OMOJIOTUYECKM AKTWBHEX
BelecTs, IIpou3BommMeIXx Cordyceps militaris, rapasmuTapHeM IpuboM,
VCIIOJIb3YEMEM B TPAIMLIMOHHOM  KMUTAMCKOM  MeIMUMHEe M3-3a ero
AKTUBUPYIET'O MMMYHUTET, 3aMelsisero CTapeHMe ¥ IIPOTHUMBOPAKOBOI'O
mencreum. CMm. cceiky, Tuli, H. S. et al 3 Biotech (2014) 4:1-12.

Kopaouuenmua MoxeT OBITH II0JIyUeH CHUHTEeTHUYECKM M3 alleHO3MHA.
CCrUIKY Ha TakMe CIOCOOH CcHMHTe3a cMoTpu B paborax Robins, J. R.
et al J. Org. Chem. 1995, 60, 7902-7908 m Aman, S. et al Organic
Process Research & Development 2000, 4, 601-605.

KopouLenmH OBLII HauboJee MUPOKO N3y4dYeH B KauecTse
NPOTHMBOPAKOBOTO areHTa.

N3-3a cBoeu CTpPpykTypel 3'dA u ero TpubochaTHasa dopMa BOBMOXHO
MOTYT MeEmaTh I[IPOLEeCcCy, B KOTOPOM HeOoBXOOMMO YyUacTve aIeHO3UHA
iy aneHozsuHTpUdochara (ATD), COOTBETCTBEHHO.

Onmuaxo nocjye BBeleHmg 3'dA BHICTPO Ie3aMUHUPYETCS C TTOMOULI
aIeHoRUMHIe3aMMHAa 3k (ADA) u OEICTPO MeTaboIn3UPyeTCs o
HEAKTMBHOTO MeTabonmura 3 -Oe30KCUMHOBMHA 1n vivo. CM. CCBUIKY Ha
pabory Tsai, Y-J et al J. Agri. Food Chem. 58 4638-43 (2010).

Kax onmcaHo B pabore Glazer, R. et al Cancer Research 38,

2233-2238 (1978), OBLIIO nokasaHo, UyTO KOpOULIENIMH obJamaer



NPOTHMBOPAKORBOM AaKTMBHOCTBI I[IPM MCHOJB30BAHUM B KOMOMHALIMU C
MHTUOMTOPOM  aXeHO3MHIEe3aMMHASBH, TaKMM KakK I[IeHTOCTaTUH (2-
mesoxkcuxkopopmmiimH, dCF). B kKadecTBe aJIbTEPHATUBHEIX COBMECTHEX
JIeKapCTBEHHBIX CpPencCTB OJis BBEIEHUSA C KOPAOULIEIVHOM OB
IPEenJIOKEHEl TaKXe IOpyIrue MHIMOMTOPH  ADA, HO B  KJMHMUYECKUX
UCIHBITAHMAX  ObBJIa MCIOOJb30BAaHa ykKasaHHas kKoMmOuHauma  3'dA-dCF.
OmHako, Kkak ObUlO NOpM3HaAHO B pabore Wehbe-Janek, H. et al
Anticancer Research 27: 3143-3146 (2007), 2-nme30okxcuxroQOpMMLMH

M3BECTEH KaK OTHOCUTEJILHO TOKCHUHBIM nperlrapartT.

VI3BeCTHO TakKxe, uTo 2-0TOPKOPOULIETIMH (3'-meszoxcu-2-
bropanmeHo3MH) ABJIIETCS OUTOTOKCHUYHEIM (cMmoTpH, HaIIpUMep,
Montgomery et al., J. Med. Chem., 1969, 12(3), 498-504 u

Dickinson et al, J. Med. Chem., 1967, 10(6), 1165-11606).

B OTHOWEHMM 2-XJjiopKopimuienuHa (3'-nesokcu-2-doropaleHO3MH)
Belyta  MpoBEeJieHa OlleHKa eTro IPOTUBOBUMPYCHOM axkTuBHOCTUM (Rosowsky

et al. J. Med. Chem., 1989, 32, 1135-40).

lernbn HacTOoAmWmeIro MSO@peTeHMﬂ ABRJIAeTCHA peumeHMe HpO@HeMH
ITOBBIIIEHW A SQQGKTMBHOCTM :y—ﬂeOKCMHYKHeOSMHOB Ha OCHOBeEe IITYPMHOB,

pYIMEPOM KOTOPHX SABJIsseTcsa kopauuenmH (3'-me3oKcraleHosmH), IIpu
[IPpUMEeHEeHU B criocobe rnpodmilakKTUKY MM JIeUeHMs, B UYaCTHOCTMU, XOTH
Y HE TOJIbKO, B MNPOTMBOPAKOBOM XVMMOTEPANMM, BKJOUAS XUMUOTEPAIIMIO
npu JIeUeHUM JIeUKeMuu, JMUMMOOMBI M/UIIM COJMOHBIX OIIYXOJIEeN.

Elle OIHOM IEeJIbI0 HACTOAmEeTo M300peTeHUd ABJISeTCHS NPeIJIOXUTH

pemenne npobJseMel 3'-Oe30KCUHYKJIIEOSMOOB Ha OCHOBE I[IYPUHOB, Kak

MoKasaHo Ha OpuMepe kopauienuHa (3'-mes3oKCcUaneHO3MHa), KOTOPHE
Ipy BBeIEHMM Oe3aMMHUMPYIRTCS ¢ nomomer ADA m  3areM OBICTPO
MeTaBONMM3MPYRTCIS OO HEAKTUMBHOTO MeTabonmra.

Eme OOHOM LeJIbl HaCTOoAleI'0 M300peTeHMa SABJSeTCHd NPelJIOXUTH

pemeHue npoBJseMsl 3'-Oe30KCUHYKJIEOSMOOB Ha OCHOBE IMIYPMUHOB, Kak

noKas3aHoO Ha OpuMepe KkKopauuenuHa (3'-mesoxcuaneHo3mHa), KOTOPHE
0p¥Y BBEIECHMM HOEe3aMMHMPYIROTCA ¢ nomomprw ADA m  3arem OBICTPO
MeTabOMMU3UPYRTCA OO HEAKTHMBHOI'O MeTaboinTa, TakK, 4YTOOH IIOJIHOCTBI

YCTPAHWMTDB MJn YMEHBUINTDb pate) HeKOTOpOﬁ CcTrelleHn HeOBXOoOMMOCTh

COBMECTHOT'O BBeIeHuda uHTMOMTOpa ADA, KoT'ma ucnoJsibsyercsa 3'-



OEOKCHHYKJIIEO3MI HA OCHOBE INypMHa, B crnocofe NpoduiakTUKM WK
JeueHus, B UYaCTHOCTH, XOTd WM HEe TOJIBKO, B IIPOTUBOPAKOBOMU
XVMMOTEPANUM, BKJINUAS XUMUOTEPANMIO IJs JIeUeHUS JIeMKeMUM, JIMMOOMEL
U/WIM COJIMIOHBIX OIIYyXOJIeN!.

B cooTBeTCTBMM C IE€PBHM aCIEeKTOM HaCTOoAWeTro W300peTeHud
[IPEenJIOKEeHO COeIMHEeHMe, KOTOopoe IpencTarjgeT CcoboM CoeIMHeHUEe

dbopmyser (Ia) :

X
N
I
H

W1_O

W, (Ta)

nae:

Wi v Wp, KaxXIel, HE3aBUCUMO, BHOPAHE M3 I'PYIIE, BKIOUALIEN -
P(=0) (U) (V) m H, mnpm yCJOBMM, UYTO, I10 MeHbIIeM Mepe, OIMH u3 Wi u
W, mpencrarjsgeTr cobom —-P(=0) (U) (V),

rne U m V, He3aBMCHMMO IJIS Kaxnoro mus3s Wi m Wy, BeOpaHsl U3
TPYIIIE, BKJIOYAIEN :

(a) U nopexncraBjsgeT cobown -OAr B xoMBuHauun ¢V,
npezncrapiasaomyM codor —-NRg-CRiRx-C (=0) OR3,

roe Ar BEIOPAaH u3 TPYIINH, BKJIOYAIMEN Ce-z0apuil 5-
3TeTepoapu, KaXIbIN us3 KOTOPBIX aBJigeTcsd HeoDa3aTeJIbHO
3aMelle HHBIM ;

KaxIoer #3 Ri1 ¥ Ry HesaBUCKMMO BeOpaH u3 H w Dpynns,
Brymodanmen Ci-zoanikmi, Ce-30apuiCi-eanixknii, Cz-ppaliikeHmii, Ci1-20aJIKOKCH,
Ci-zoankokcuCi-20aJIKMII, Ci-z20ankoxcuCes-30apwui, Co-20aIKMHIMII, Cs-
20UUKIIOANTKMIICs-30apWi1, Cg-30@PUIIOKCU U 5-20T€TEPOLUKIINII, JOOOM U3
KOTOPHIX SABJISeTCH HeoDS3aTeJIbHO SaMelleHHEIM;

Rz BHOpaH u3 H wum rpynnel, skjodaomey Ci-zoalikudl, Ces-30apmiiCi-
208JIKWAII, Co-20@JIKEHWMII, Ci-z0ankokcuCi-2p0alIKMI, Ci-z0anxoxcuCe-30apnil,
Co-2palikuHmIl, C3-20UMKIIOANKMICs-30aPWII, U 5-207€TEPOLUMKIII, JI0OOM U3
KOTOPHIX ABJISETCS HeoOa3aTeJIbHO 3aMeleHHBIM;

Rs BeOpaH w3 H wm rpynne, Bkaodawomen Ci-zoankwmii, Cs-30apmiiCi-

20AJIKMII, Co-20aJIKeHMII, Ci1-20aJIKOKCH, Ci1-20ankKoKCHCi-20aJIKMII, Ci-



208JIKOKCUCg-30aPNIT, Co-20alIKMHWII, Ca-2oumkIIOankmiiCes-30apn, Ce-
302 PUIIOKCH u 5-207€TEPOLUUKIINII, J000M nu3 KOTOPHX aBJigeTcsd
HeoD4g3aTeJIbHO 3BaMelleHHBIM;
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(b) xaxment M3 U m V HeszaBMcUMO BrOpaH M3 -NRsRe,

rne Rs BHOpaH w3 Tpynne, Bkjodaomern H wm Ci-ganlkuia ¥ Rs
npexncrapisgeT cobom —-CR7RgCO2R9, Tme Ry M Rg He3aBUCHMMO BHOPAHB U3
TPYIONE, BKJOUYawmelr OOKOBHE Lienu, BKJoUas H, #npuponHee ajbda
AMMHOKMCJIOTE, ¥ Rg BeOpaH mM3 H um rpynne, erjwodaomen Ci-zoasikmii, Ce-
s0apuIiCi-zoayikmii—, Co.ppasikeHugi, Ci1-20adKOKCUCT-z20alkmil, Ci-20alIKOKCUCe-
30apnl, Co-20aJIKVHUII, Ca-20uMKIOANKMUIICs-30aPUII M 5-200€TEPOLUKIINII,
OO0 M3 KOTOPHIX SABJISETCHS HeoOd3aTeNIbHO SBaMeleHHBIM; WU

Ry m Re BMecTe Cc aToMoM N, K KOTOPOMY OHM I[IPUCOEIVHEHEH,
obpaszynT KOJbUEBYK IPYIIIlY, comepxamwyn oOT 5 mo 8 KONBbLEBHX
2TOMOB;

Q BHOpaH w3 Tpyrmne, Briaouabomen O, S m CRioRi1, 1mae Rio m Riz
He3aepucuMo BelOpaHsl 3 H, F wu Ci.ganxwmia;

Kaxmelt M3 X v Z He3aBMCUMO BHOpaH M3 I'PYIILE, BKJmouaomer H,
OH, F, Cl, Br, I, Ci-ganxwmia, -NRi2R13, 1rmne xaxnaem ©u3 Riz2 u Riz
HeszapucuMoO BEOpaH u3 H wm Ci-gankmia, ¥ -SRig, 1rne Ris BeOpaH us
Tpynnel, BkJmouawomen H m Ci-galikmi; u

Y BeOpaH w3 TpYyImne, BkJmouawomen H, OH, F, Cl, Br, I, -0Ci-
gaJikmil, Ci-gankmi, Co-sanxmumii, -NRisRig, e kaxieilr M3 Ris M Rig
HesaBuCcuMO BeOpaH u3 H m Ci-sankuiia, u -SRi17, 1Tne Ri7 BHOpaH "3
TPymmnel, BKJouawomer H m Ci-gaJikui,

i QapMaleBTHUUeCKM I[IpuMeMJjieMas COJib, CJIOXHBEIM 20up, COJb
CJIOXHOTO 5sbdmpa, CoOJBBAT WM IIPOJEKAPRPCTBO CcoenMHeHMSa QOpMyJIE
(Ia).

CoenyHeHMsa [0 HACTOANEMY MI0BpPeTeHrn OpelcTaBigoT cobor 3'-

JE3B0OKCUHYKIIEO3U]IIEI Ha OCCHOBE IIypuHa, B KOTOPBIX Kaxioe us

[IOJIOXE HUM 3aMecTUTeN S 3’ Ha caxapHoOM bparMeHTE HYKJIeO3UIa
3aHVIMaeT H.
B crenyoiel BapMaHTe OCYWEeCTRIeHUS K300peTeHus CoelMHEeHUe

o mM300peTeHmo MOXeT MNPenCTaBJISTh CoBoMm coemmHeHme ¢opmysiel (Ib) :
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rme:

Wi v W2, KaxIeM, HE3aBUCUMO, BHOPAHE M3 TPYIE, BKIOUYALIEN -
P(=0) (U) (V) u H, npm yCcrloBuM, UYTO, I[10 MeHblIEN mepe, OIMH uszs Wi u
W2, mpencraBysgeT cobom -P(=0) (U) (V),

rone U m V, HE33aBMCMMO OJI4 KaxXmoro m3 Wi u Wz, BbHOpaHE U3
TPYIIIE, BKJIIOUYALIEN:

(a) U mopencraBjasier cobom -OAr, m V npencramjaseT codom -NRy-

CR1R2-C (=0) ORs3,

rne Ar  BeOpaH u3  TPYIIIH, Bryouamomerr  Ce-30apuii M s5-
30TeTepoapmiI, KaXxIbl ns KOTOPEIX ABJISETCH Heobsa3aTeJIbHO
3aMEelEeHHBIM;

Kaxnelr u3 Ri1 m Rz HezaBucuMO BeOpaH u3 H w®w TDpynns,
Brunouanmen Ci-ppasiknil, Cg-30apuiiCi-eanixkimii, Co-poalikeHuJi, Ci1-20aJIKOKCH,
Ci-20ankoxcmuCi-20aJIKMII, Ci-20anxoxcmCeg-30apnii, Co-20aJIKMHWII, C3-
coumkIIoanikmil, Ce-30apnil, Ce-30aPUJIOKCU U  5-20T€TEPOLUUKIINII, JIOOOM U3
KOTOPHIX SABJISeTCS HeoDg3aTelJIbHO 3aMelleHHBM;

R3 BeOpaH wm3 H u rpyrmne, sBkawuaomer Ci-zoaskmii, Ce-30apmiiCi-
208JIKWII, Co-20aJIKEHWII, Ci-20anKOKCUCI-208JIKNI, Ci-z20ankokcuCe-30apPnal,
Co-poanxuHmII, C3-20lIMKIIOANKUIT, Cg-30aPWJI, U 5-20T€TEPOLUUKINII, JIIOOOV U3
KOTOPHIX SABJISETCS HeoDSa3aTeJIbHO 3aMEelleHHBM;

Ry BEOpadH w3 H wm rpyrns, BrJjodawlmen Ci-zoankwmii, Cs-30apmiiCi-

20aJIKMII, Co-20aJIKeHM, Ci1-20aJIKOKCH, Ci-zoankoxrcuCi-z0aJIKMII, Ci-
20aJIKOKCUCs-30aPWUIT, Co-20aJIKMHIJI, C3-20IMKJIOAJIKIAI, Ce-30apniI, Ce-
30aPUIIOKCU u 5-20T€ TEPOLUKIII, JIBom us KOTOPBIX aBJigeTcsd

HeoOa3aTeJIbHO RaMelleHHBIM;
%1

(b) xaxmemr m3 U m V HezaBuCcuMMO BHOpaH u3 —NRsRg,



rne Rs BeHOpaH w3 Tpynne, Briodaome H wm Ci-sallkmii, M Re
npexncraepiaseT cobom —-CR7RgCO2R9, Tme Ry m Rg He3aBMCHMMO BHOPAHH U3
TPYNONHE, BKJOUAKMEN OOKOBHE Lienu, BKJouUas H, #npuponHile anbda
AMMHOKMCJIOTE, ¥ Ro BeOpaH M3 H m rpynne, ekJjwouanmen Ci-ppasikmii, Ce-
soapmiiCi-zoalikmii—, Co-zoalikeHmii, C1-20alIKOKCUC1-20a5IKMII, Ci-20aJIKOKCUCq-
s0apudl, Co-zoanxkmHMII, C3i-2oUMKJIOAJKWMII, Cg-308PWJI, W 5-200€TEPOLUKIII,
JI000Y M3 KOTOPHIX HABJISETCS HeoDA3aTeJIbHO BaMeleHHBIM; WM

Rs m Re¢ BMecTe Cc aroMoM N, K KOTOPOMY OHM [IPMCOEIOVHEHEH,
0obpal’ynT KOJbLUEBYK TpPyldly, colepXamyin oT 5 z»mo 8 KOJbLEBHX
aTOMOB;

X BeOpaH m3 NRI?R13, 1mhne kaxmemi u3 Rip M Riz HesaBMCHMMO BHOpPaH
m3 H u Ci-sanxwuiia; u -SRis, Tme Ris BHOpaH M3 TPyNNH, BKJIodawomeyn H
U Ci-e@JIKWIL;

Z HesaBMCKHMO BHOpaH M3 TPy, BRIwouakomen H, OH, ¥, Cl, Br,
I, C1-saJIKIII, -NRi12R13, m  —-SRig, rone  Riz  BeOpaH w3 IPYIIE,
BrJymoyammern H u Ci-saliIxmii; u

Y BeIOpaH u3 TpPYyIne, Bkouawomey H, OH, F, Cl, Br, I, -0Ci-
saJiknii, Ci-gankuii, Co-galnxkmumli, -NRisRi1s, e Kaxmneld u3 Ris M Ris
HeszapucuMoO BrOpaH u3 H u Ci-gankmina, u -S5SRi17, rne Ry BuOpaH us
Tpyrinsl, BrIuovawomey H m Ci-galikumii,

uny  bapMaleBTHMUYECKM IIPUMeMIIeMyK COJib, CJIOXHBM 50Mp, COJIb
CJIOXHOT'O 3dupa, CoOJbBaAT WM I[IPOJIEKAPCTBO COeOMHEHUA QOPMYJIE
(Ib) .

Coemunenue oopmysiel (Ib) MoxeT NpencTaBJIATL CcOBOM COemUHeHUEe

bopmyser (II) :

X
N A
N
A
L
Q L OAr NT SN Sy
3 N“‘é/o
R°0O I S
RZ O

OH (II)

roe Ar, Y, 72, R?2 um R3 uMewnT BS3HAUYEHMHA, ONUCAHHLEIC BHIIE OJIA

bopmyser (Ib) m rme X npencrarngeT cobom —-NRIZRL3,



CoenuHeHne obopmyJiel (Ib) MoxeT mnpencrTaBJIgTe COOOM COeIIMHEHME
dopmysier (III) :
NH,

N \\N
H__<; ’ M¢i\v

Q h o OAr
\ N—-©
R°O II O
R2 O

OH (III)

rne Ar, R?2 u R3 uMenT 3HAUEHMWSA, ONMCAHHLBIE BbIIe M9 GOPMYJIBI
(Ib), u rme Y BeIOpan u3 H, F, Cl m OMe.

Crenynmye omnpenejyieHrMs OTHOCSTCS K COeIMHEeHUSaM Jiodou U3
bopmyJt (Ia), (Ib), (II) u (III). D2TM onpenejieHus ABJISOTCSH
HE3aBUCHUMBEIMM ¥ B3auMo3aMeHdgeMeiMu. J[JpyTuMM CcJoBamu, JwoOOW U3
IPMBHAKOB, OMNMCAHHHM B J0OOM U3 CHASOYyKRIMX OIPeleJIeHUM, MOXET
(e 5TO XYIMHUYECKU OOy CTUMO) codyeTaTbCcs c nIpu3HaKamu,
ONMCAHHEIMM B OIHOM MWMJIM HECKOJbBKMX JIPYyITMX OIpeneJieHUsax Huxe. B
Y4acTHOCTH, kKorTIa coenMHeHue IIOKa3aHo B npuMepax ZR) 7
WIIIDCTPUPYETCS B STOM  ONMCaHUM, Jodbele OBa wiam OoJjiee U3
HIMXeyKazaHHBIX  OIpeneJieHuH, KOTOPEIE  ONMCHBAKT IIPM3HAK 3TOTO
CoenMHeHusda, BHpPaxXeHHOe Ha JodoM ypOBHe O0OmWHOCTM, MOTYT OBTH
OoOBbEeVMHEHE], 4TOOE  IPEeACTaBJIATH obpvekT M30OpeTeHuHd, KOTOPEI
paccMaTpmBaeTCcsa Kak obpasyrmmn yacTh onmMcaHmsa HacToSAmero
n300peTeHsas B B3TOM OINMCAHUM.

B HacTOdmEeM OIIMCaHUM TEePMUH <«KIIPUPOIHas alib®a aMrMHOKMCIIOTa»
O3HauaeT AMMHOKMUCJIOTY, KoTOopas MOXeT obylamaThb L I D
CTepeoxvMmey, BHOPAHHYID W3 TPYIONE, BKJIOYAKLIEN TJIMLMH, aJlaHuH,
BaJIMH, JIeMLNUH, M3OJIeMLIUH, beHMIIaaHmuH, TUPO3MH, TpunrTodaH,
CepuH, TPEOHWH, JIM3MH, apI'MHMH, IMUCTUIVH, aclaparvMHOBYK KWCJIOTY,
TJIYTaMMHOBYID KMCJIOTY, aclhaparvH, IJIyTaMyMH, LIMCTEeMH M MeTHMOHMH. B
HacTodmeM onMcaHmy ©OOKOoBasd lLenb IOIPUPOAHHBIX ajib®a aMMHOKMCIIOT,
TakmuM oOpasoM, npencraBasgeT coboy uJjieH, BHOPAHHEM U3 TPYIINH,
BrJouanmer H, CHs, -CH(CHs)z, -CH2CH(CHs)., -CH(CHs) (CH2CH3), CH2Ph,
CH2Ph-0OH, -CH2SH, -CH2CHSCH3, -CH2OH, - (CH3) (OH), CH2CH2CH,CH,NH3*,
CH2CH2CH,2NHC (=NH2") NH2, -CH2C (O) 0O—, CH2CH2C (O) O—, CH2C (O) NH2,
CH,CH,C (O) NH2,



CHaz

\
H,C
NG NH

MoxeT gaBJIATBHCS, 4YTO Wi npencraejsgeTr cobom -P(=0) (U) (V) m W
npencrapjseT cobom H, m coemMHeHME 110 MIOOPEeTEeHMI0 [NPelCTaBJiseT
cobom 5'-bochopammumar OT MCXOOHOT'O 3'-Ie30KCUHYKIICO3UIA . B
HEKOTOPHIX TMPEANOUTUTEJILHEIX BapMaHTax OCYUEeCTBJIeHUa mM3obpeTeHmsa Wi
npencrapiseT codbom —-P(=0) (U) (V), rme U npexncrasnser cobomt —-OAr wu
V mnpencrasiseT coboym -NRs—-CRiR2-C (=0)0OR3, u Wy npencrarnserT cobom
H.

Moxem ABJIATBLCH, uTo Wq rpenpcrasiger cobom H " Wo

npencrapijaseTr cobom -—-P(=0) (U) (V), u coenuMHeHMe [0 U300pEeTEeHUD

rmpencTapijsgeT cobonm 2'-bochopamunar oT VICXOIHOT'O 3'-
Ie30KCUHYKJIeo3ua . B HEeKOTOPHBIX IPENNOUTUTeJIb HEX BapMaHTax
OCYIIEeCTRBJIEHUSA n3obpeTeHmns Wq perncranisger cobom H " W
npencrapiyser cobom —-P(=0) (U) (V), rme U npencrapnser cobom —-0OAr wu
V mnpencrasiygeT cobom —-NR4—-CRiR,-C (=0) OR3.

MoxeT SgBJIATLCS, YTO KaxIem u3 Wi u Wz OpencraBjsgeT cobom -

P (=0) (U) (V), m coemmHeHMe O M300peTeHMI npencraBjser cobom 2',5'-

bochopammmarT oT UCXOOHOTO 3'-OEe30KCUHYKIIEO3MIA. B  HeKOTOpPHIX
NPEennoUTUTEJILHEIX BapMaHTaX OCYUECTBJIEHUA MB00pPEeTeHUusa, I'IOe KaxXIbM
n3 Wi m Wy npemncraeager cobom -P(=0) (U) (V), U npemncraBageT cobou
-OAr um V gnpexncraBjysgeT coborr -NRs—-CR1R;-C(=0)0R3. B HeKOTOPHIX
IPEenIoOUTUTEJIEHEIX BaPMAHTAX OCYWECTRBIEHMA MUz00peTeHmsa Wi dgBiIgeTCcd
TaKyM Xe& Kak Wy.

Ar MoxeT OBITEH HezRaMElleHHBIM. Ar MoXeT ORTEH 3aMeneHHEM. Kornma
Ar 4dBJIgeTCd SaMelleHHBIM, OH MOXeT OBTh 3BaMelleH OIOHMM, IBYyMHd,
TPEMS, UYEeTHPbBMS WM HOATBKD 3aMEeCTUTENM. 3aMecTUTeIM MOTYT OBTH
BEIOPAHE M3: TrajioreHa, Ci1—-Cz—ankmna, C1—-Cs4—ajIKOKCHM, HUTPO M LMAHO.

Ar, gmbo BaMemeHHHM, Jubo Hesz3aMeUeHHB, MOXeT OBTL BHEOPaH
V3  TPYOne, BKJAOUYawmey OQeHwms, oupuinia, HadTuia ¥ XUHOJIWII. B
HEKOTOPEIX OPEeANOUTUTEJIbHEX BapMaHTax OCYUWEeCTBJIEHUS M30OpeTeHUA

Ar BeOpaH w3 TPYINH, BKaoUanmer oeHmus ¥ HadbTuia. B caenymommx



NPEenrnouYTUTEJIbHEIX BapMaHTaX OCYWEeCTBJIEHMA u30obpeTeHMsa, Korma Ar
npexncrapiaseT cobom HadTmi, npucoenuHenue k -0-P npoumcxomuT B 1-
IIOJIOXKEeHMY Ha HadTuie. B crenyoumMx OPEenONOdYTUTEJIBHEIX BapMaHTax
OCYLIECTBJIEHUA M300peTeHusa Ar [ABJIAETCHA He3aMeleHHBM QeHMIIOM WK
HesaMelleHHBM HadTuioMm, ¢ npucoenmHeHmeMm K —-0-P B 1-IOJIOXEeHMM Ha
HabTmie.

Ri m Rz wMOTyT OBHTBH BHOpPAaHB TakuM o0OpasoMm, UYTO Tpynna -
CR1R2CO0O- coOoTBEeTCTBYET TPYIINE MNIPUPOOHOM alb®da aMUMHOKMCIIOTH.

MoxeT gBJIATHCS, UYTO KaXIEM ¥3 Ri U Ry He3aBuCHMMO BHOPaH uU3
Me w H. B HEKOTOPEX MNPEAONOYUYTUTEJILHEIX BapMaHTax OCYIECTBJIEHNA
nzobpeTeHus OoIMH M3 Ri1 m Ry npencraBjaser cobor Me m ommH U3 R u
R, mnpexncrarjaser cobom H, Takx uro artom C, Hecymum Ri um Rg,
objlamaeT TOM Xe abCOoNKOTHOM KOoHOMITypaumeu, 4UTo M L—ajiaHuH.

MoxeT saBiaTbCcg, uTo R! npencramiser cobom H. MoxeT SBJISTHCH,
yro R? rmnpexncrasigeTrT cobom Ci1—-Cs ankwuii. MoxeT gBJISTBCH, YTO R?
rnmpencrTanssgeT cobom meTw . MoxeT aBAsATBCS, uYTo atom C, HecyumM R
v Ry oBylamaeT Tow xe abCoJINTHOM KOoHOUIypaumem, uTo M L-aJjlaHMuH.

MoxeT SBJISTBCS, YTO Kaxielm 3 Ry u Ry mnpencrarygeTr cobom Me.
MoxeT 4BJISTBCS, YTO KaXIuM M3 Ri m Ry npencraensger cobom H.

MoxeT sABJIATBCSH, UYTO Rz BebOpa" M3 Tpynns, Brimodaomen Ce-
30apmIiCi-6aJIKMIT " He3aMelle HHEM Ci-20aJIKMII. B HEKOTOPEIX
[IPeNIoYTUTEJIEHEIX BapMaHTax OCYLEeCTBJIeHusa Muz3oOpeTeHrsa Ris BeOpaH u3
TPYIHNs, BkJouawmey ©OeHszwus(—-CH,-Ph), Heszamemenuent wmeTwusi(-CHz) wu
He3aMeleHHb H-IeHTus (-H-CsHi1) . B clemyommx  [IPeAnNoUuTUTEeSIbHEIX
BapMaHTax OCyIeCTBJIeHUs u300peTeHms Riz mnpencraBjseT coOor OeH3MII.

R4 MOXET IMpPeNCcTaBJaAThL cofom H.

U 121 \Y MOTYT OBITB HEe3aBMUCHMO BEIOPAHEL n3 —NRsRs.
[TpeonouTuTesILHO, Kaxoemt w3 U wm  V  gaBJIA0OTCS OOVMHAKOBBIMU. B
CIlefypIxX NPEeONOUTUTEJIEHEIX BAPMAHTAX OCYWECTBJIEHUS U300peTeHMs Rg
npencrapiaserT cobom H m Ry BuOpaH M3 TPyINNe, BKaodawomer H, MeTwun,
uzo-nponwmi, -CHxPh, -CH2CH(CH3)2 m -CH(CHs) (CHzHs). B crenyommx
[IPenrnoYTUTE b HEIX BapMaHTax OCYUECTBJICHNA ns3obpeTeHus R~
npencTapiaseT coboy MeTull. B CclelyoumMx IPelNouTUTENIBHEIX BapMaHTax
OCYUWIECTBJIEHMA M300peTeHMda cTrepeoxuMmmsa aToma C, Hecywero Ry u Rg,
MOXEeT WMMEeTh TaKyl xe abCOJOTHYID KOHOUIYpaluuion, dYTo M L-aJlaHMH.

ANlbTEpPHATMBHO, cTepeoxmMma aTtoma C, Hecymero Ry m Rg, MOXeT MMeThb
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TaKkyln xe abCoJNouTHYn KOHQuIypaumio, dYro u D-ajaHMH. B HEKOTOPEIX
NPEenNOUTUTEJILHEX BapMaHTaX OCYUEeCTBJIEHMA M300peTeHMs Ry BeIOpaH U3
TPYINNH, BKJIOUAILEN pPasBeTBJICHHBIN n Hepa3BeTBJICHHEM C1—Ci3
anukanMdeckum ankmi, C3—Cig Uukamuyeckut ajkuia U Ce-30apmiiCi-¢aliKII,
JIO0OM M3 KOTOPBIX SABJISETCHA HeoOA3aTeJIbHO 3BaMEeUleHHEIM. B HEeKOTOPHIX
NPEennoOuYTUTEJIbHEIX BapMaHTax OCYIECTBJIEHUA n300peTeHns Ro
npencrapiseT coboy OeH3UI.

B HEKOTOPHX BapMaHTax OCYUEeCTBJIeHUSI MI0OpeTeHMUs COoelMHEHME
o HacTosmeMy wunaodbpereHun comepxur U um V, rmne kaxmouy u3 U m V
BEIOPAH, He3zaBuCcuMO, U3 -NRsRg, Tme Rs m Rg BMecTe ¢ aTomMoM N,
KOTOPOMY OHM IIPUCOEIMHEHH, O0pa3ylT KOJbLEBYI IPYIIy, COIEPXAallyl
oT 5 mo 8 koJbUeBHX aToMoB. U M V MOTYT OHTb OIVMHAKOBHMMU.

Q MoxeT npencramiseT coboi O.

MoxeT sABIATHCS, dYTO Wi npencraBigsgeT cobom —-P(=0) (U) (V), rme
U rnpexncraBnsger cobtom -O-l-madrun m V npencrariaser cobom -NH-
(L)CH (CHz) -C (=0) -O-CH2-Ph, W2 rpencrasijsger cobom H 1% 0
rnpexcrapiser cobom O.

MoxeT HgBJIATBCS, UYTO KaXIeM 3 X M Z He3aBUCKUMMO BHOpaH U3
TpyIinsl, BrJwouwawomey H, OH, F, Cl, NH;, SH u -SCi-¢ayixkmii, u Y BeOpax
M3 TPyIe, BkJouaomem H, OH, F, Cl, -0Ci-gankmi, NHz, Co-galiIkKMHWMII,
SH m -SCi-salikmii. MoxeT 4BJISATBLCs, uTOo X npexcraessger cobom NRIZRI3,
HanpmuMmep, NH:. B HEeKOTOPHIX [IPenrnouYTnUTe b HEX BapraHTax

OCyleCTRBRJIeHUss wm300peTeHusda 7 npencranjser coboy H. B clemyounmx

IpenrnouTmMTesIbHBIX BapMaHTax OCYlUEeCTBJIEHNA n300peTeHus X
nperncrarjigeT cobom NH» u Z npencrasiigeT cobon H. B
IpenrIouTnTesIb HEIX BapMaHTax OCYHWECTBJIEHUA n3obpeTeHus X

npencrapiasgeT cobom NHz, Y npemcraBiasgeTr cobor H m 7 npencraBisgeT
coBbom H; X mnpemncraBiseT cobom NHp, Y npezncrasiger codom F um Z

npencraspiaseT codom H; X npexncraBuser coBow NHy, Y B Bume Cl u Z

npencrasjsgeT cobom  H; i X [OpencraBjfaer cobom  NHz, Y
npencraBiadgeT cobom —OCHs3 128 Z B BUIE H. B HEKOTOPHIX
NpennodTUTe b HEIX BapMaHTax OCYUEeCTBJIEHNUSA n300peTeHus X

nperncrapiaseT cobom NHz, Y npepmcraBusgeT coboll H m Z HOpencraBiseT

cobomm H m TakuMm o6pasoM IpPencTabBsigs COeIMHEeHMS I10 MU30DpeTeHMo,

KOTOPBIE SBJISIOTCS NPOM3BOIHEMKM KopouuenmHa (3'dA).
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B HEKOTOPHIX 0COBEHHO IPEenNOUTUTEJbHEIX BapmaHTax
ocymecTBJIeHUsS Ar npencrTaBiaseT codom denwus, R3 mpencraraseT cobou
Beus3uyn u R? npemcraBjasgeT CcoOOM METWUJI.

CoemyHeHMA IO HACTOAWIEMY M300PEeTeHMK IIne, Kkorga P apjdgeTcd
ACHMMETPUUHEIM, COeIMHEHME MOXEeT CYIEeCTBOBATbL Kak OMACTEpeOoM30Mep
Rp, IOmacrTepeomsoMep Sp MIIM CMECH IMACTEPEOM3OMEPOB Rp M Sp.

[lpenmnouTnTesIbHEE COEIMHEHUS 10 MI300peTEeHM BKJIIOUAIT :

(2S) —BeHnsun 2=(((((25,4R,5R) -5- (6—ammHO-9H-nnypuH—-9-1j) -4 -
TUOPOKCUTETPATUIPODYPaH—2—1UJl) MeTOoKCH) (HadTanmua-1-

MIIOKCH) QOoCHOPMUII) aMMHO ) IPOIIaHOoaT;

OeH3UII 2=(((((25,4R,5R) -5- (6—ammHO-9H-nnypuH—-9-uyu) —-4-
TUIOPOKCUTETPATUIPObypan—2-
nin) MeTokcu) (beHokcu) pochopmil) aMMHO) ALEeTaT;

(238) —neHTMII 2=({(((25,4R,5R) -5 (6—ammHo-9H-ntypuH-9-1J1) -4 -
rMOpoKCcUTeTparuIpodbypan-2-ui) MmetTorkcu) (Hadranmu-1-

MIIOKCHY) GoCcOopUIl) aMmHO) —4—-MeTUJINIeHTaHoaT;

Me TVLIT 2=({((((25,4R,5R) -5- (6—ammHO-9H-ntypuH—-9-1J1) -4 -
IMOPOKCUTETPATUIPOdYyPaH—2—1Jl) MeTOKCHK) (HadTarnmmu-1-

MITOKCHM) QOCOOPUIT) aMUHO ) —2 —METUJIIIPOTIaHOaT;

(2S8) —Bens3mi 2=(((((25,4R,5R) -5- (6-ammHO-9H-nnypmH—-9-m) -4 -
TUIPOKCUTETPATUIPOobypan—2-1ui) MeTokcu) (2— (3-sToKCcU—3-
okcormnponuil) deHoxcu) ochopnil) aMMHO ) IPOIIAHOAT ;

(2S) —Ben3umn 2=(((((2R, 3R, 58) -2- (6-ammHo-9H-nnypuH-9-mj) -5-
(MMIOIPOKCUMETWII) TETPATUIPOPypaH—3-—
nit) oxkcu) (berHoxkcu) Gochopmil) aMMHO) IIPOIlaHoaT;

BOeH3mII 2=(((((2S8,4R,5R) -5- (6—ammHOo-9H-ntypuH-9-us) —4- ( (( (1-
(beHsusiokCcK) ~1-0OoKCONpONaH—2-—

W) aMmHo) (deHoxkcu) pochopu) okcu) TeTparniIpodypan—2-—
wuil) MeToKCcHu) (beHokCcH) bochopnil) aMMHO ) IPOIIaHoaT;

(2S) —Benszun 2=(((((2R, 3R, 55) -2 (6-amuHO-9H-nnypuH-9-1j) -5-
(IMOPOKCUMETWI) TeTparuapodypan—3-uj) okcu) (Hadranmua-1-
niokcu) ochopmil) aMmHO) NPOIIaHoaT;

Benzun 2-[ ({[5-(6-amMuHO-9H-nypuH-9-1N) —4-TUIPOKCUOKCOJIaH~ 2~
min]lMeroxkcu} ({ [1- (BeH3uIokCcH) —1-0OKCOIpPOIau-2-
nil] aMmHo } ) docdopmil) aMMHO ] IpollaHoaT;

(28) —Benzun 2=((((2S5,4R,5R) -5- (6-aMMHO-2-MeTOKCU—-9H-TypPUH~—
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9-un) —4-TunpokcuUTeTparnapodypan-2-muj)MeTokcu) (HadTasgmua-1-
MIIOKCH) QOCHOPUIIaMMHO ) IPOIIAHOAT;

(28) —Benzumn 2=((((25,4R,5R) -5- (6—aMmHO-2-MeTOKCU~ 9H-NTypUH~—
9-my) —4-TUOgpoKCUTEeTPaArnIpodypa—2-
mi) MeTokcu) (beHoxkcu) pochopmiiaMmHO) NPpOnaHoaT;

(25) —OeHnsuu 2=(((((2S5,4R,5R) -5- (6—ammHO-2-dTOp-9H-nnypUH—9—
W) —4-TUIPOKCUTETPpaATUIpOodypaH—2-
ni) MeTokcu) (beHokcu) dochopmil) aMMHO) IpollaHoaT;

(25) —Texcu 2=(((((2S8,4R,5R) -5- (6—amMmuHO-2—-QTOopP-9H-nnypUuH—-9-
W) —4-TUIpOoKCUTEeTPaATUIPOdypaH—2-—
ni1) MeTokcH) (beHOokCH) doCchopMl) aMMHO) IpoIllaHoaT;

(2R) —BeHzumn 2=((((2S,4R, 5R) -5- (b-—amMuHO-2-xJj0op-9H-nnypuH-9-
nil) —4-rungpoxcurerparuopodypaH-2-mia) MeToKCcH) (HadTanmH-1-
MIIOKCH) QochopmilaMMHO) ITpoaHoaT;

3'-nezokcuaneHo3mH—-5-0- [peunsn (Oensmurnokcu—L-anaurums) ] pocoarT;

2-0O-MeTmn-3'-mes3okcuaneHosni-5-0- [1-nadrun (1-neurunoxkcmu—L—
JenuuHwui) | docdar;

2-0O-MmeTmi-3'-nesoxkcuaneHosnH—-5-0- [penus (1 -rexcuiokcmu—-L-
aslanuHmi) ] pocharT;

2-dTop-3'-nezokcuaneHos3nH-5-0-[1-uadrmi (6ensusorcmu—L-
ajlanmumit) ] bocoar;

2-bTop-3'-me3okcuaneHos3mH-5-0- [1-HabTun (1-neuTunoxkcu—-L-
JenuuHmi) ] docdar;

2-xyop-3'nesokcuanenosmH 5-0-[1-beHwnn (2, 2-OUMe TUJINPONIOKCU—L—
ajaHmuH) | bocdaT;

2-xyop-3'mesokcuaneHosuH  5'-0-[1l-HabTmi (2, 2-OUME TUIINIPOIOKCU—
L-ajaHun) | pocharT;

2-xmop-3'ne3okcraneHO3UH 5'-0-[1-deuns (3TokcU—-L-
ajanuH) | bocdaT; u

(23) ~mzonponmin-2-{( { ({ (25, 4R, 5R) -5- (6-aMmuo-9H-nnypuu—-9-mi) -
4-TyOpokCcUTeTparnapobypas—2-
nil) MeToKCcH) (beHokCH) QoCHOopPMII) aMMHO) IIpOoIaHoaT

M UX OGapMalleBTUUESCKU HNPUEMJIEMHIE COJIM, CJIOXHEE S0WPH, COJU

CIJIOXHOTI'O :a(bmpa, COJIBBATEL MJIM IIPOJIEKAPCTBA.
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B HEeKOTOPHX BapMaHTax OCYWEeCTBJIEHUS M300peTeHUsS COeIMHEHUE
[0 M300peTeHMI He NpencrapiigeT cofom:

(28) —~mzonponmii—-2-(((((2S,4R, 5R) -5- (6-aMmHO-9H-IypuH—-9-1JI) —
4-ryOpoKCUTETPATIMIPOPYypPaH—2-

mi) MeTokcH) (beHoxkcu) pochopmil) aMMHO) IpoIaHoaT .

B COOTBETCTBMM CO BTOPBM AacCIeKTOM HACTOAWETO U300peTeHUMd
NPEeJIOKXEeHO COeIMHEHME II0 HAaCTOMAlEeMY M300PEeTEeHMI IJiS IPUMEHEHUS B
criocobe JIeUeHMA . CoenuHeHue MOTYT OBITH MCIIOJIb 30BaHEBL OJis
OPpOOMIIaKTUKY WMJIM JI€UEHUS 3JIOKaUeCTBEHHOTO HOBOODpPA30BaAHUA.

B CoOTBETCTBUUA C TPeTbUM acCIleKTOM HaCTOodmero MSO@pGTeHMH
NPEenJIOXEeHO [OIPMMEHEeHMEe COeIMHEHMS I[I0 HacCTosdlleMy M300peTeHUI OIPpU
VUBTOTOBJIEHUM  JIEKAPCTBEHHOTO cpencTBa oJjisa OpoduIaxkTUKIA I
JIeueHnd, B JacCTHOCTHY, XOTH Iz He TOJIBKO, 3JIOKaUYEeCTBEHHOTO
HOBOODOpPA30BaAHMUA .

B COOTBETCTBMM C UETBEPTEM acCleKTOM HacCTOodllero m3obpeTeHMsd,
npenjyioxeH criocod MpodmMilakTUKM WMJIM JieueHMs B YaCTHOCTM, XOTS M He
TOJILKO, 3JIOKAYECTBEHHOT'O HOBOOOpPABOBAHMS, BKJIOYALIMNA BBEIeHUE
rMauMeHTy, IIPpYM HeoBXOIMMOCTM TakKoI'o JiedeHmus, 200eKTUBHOM JIO3H
CoenMHeHusd 10 HaCToSlleMy M300peTeHM.

Uro KacaeTcs KaxIoro ms3 BTOPOI'O, TpeThbel'0 U 4YeTBepTOoI'o
aCIIEKTOB HaCTOAWETO uzobperTeHmnsd, BaApPMaHTH OCYUEeCTBJIEHUSA
n30bpeTeHMda BKJOUYAKLT 3JI0KaQUYeCTBEeHHOEe o0f0paszopaHue, BHOPaHHOE u3
Ypcyla I'eMaTOoJIOTUUECKUX M COJIMIHBEIX OIIYyXOJielN.

B uacTHOCTH, 3JI0KaQUeCTBEeHHOE HOBOOOpasorRaHmMe MOXeT OBITb

BEIOpAHO M3 TPYIIIIE, BKJOUAKLIEN JeNKeMuln, MHOXECTBEHHYID MUEeJIOMY,

paxk reveHu, pak MOJIOUHOM KeJie sk, pak T'OJIOBEI u menr,
HeMpobjacToMmy, pPak MUTOBUIOHON XeJie3el, pakx KOXU (BxJIOUA S
MeJIaHOMY ) , MIJIOCKOKJIE TOUHYIO KapLUMHOMY IIOJIOCTHU pTa,

3JIOKAUECTBEHHOE HOBOOOPazOBAaHME MOUYEBOTO NY3HPg, ONYXOJb U3
KJIeTOoK Jleyaura, pak KUlleuHUKa, KOJOPEeKTAaJILHEIN pak, pak JeTKUx
(HEMEJIKOKJIETOUHEIM ¥ MeJIKOKJIETOUHBI) , pPak XeJjldHOI'O Iy3HpSg, pakx
ITOIDKEJIYIOUHOM XeJleshl, CapKoMy, Pak IIpelCcTaTeJIbHOM XeJjie3k, pPakx
IIEHTPAJIbHOY HEPBHOM CUCTEMbl, CcapkoMy [OMHTA, XOJaHI'MOKAPLMHOMY U
TMHEKOJIOTMUECKMEe pPaKoBee safoJieBaHMd, BKJOUasg pak SAMUYHUKOB, pak
MaTKM ¥ Ppak Neyky MaTkM, BKJOYas pak »SOUTenmud WeMKM MaTKku. B

NnpenrnouTrTeJIb HbIX BapraHTax OCylmeCTRBIIEHUA T/IBO@peTeHMH
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3JI0OKQUECTBEHHOE HOBOOOpAa30BaHME IMIPENCTaBRJsSeT COOO0M JIEMKEMUI WU
JIMOoOMy, HANPMMEDP, 3JIOKAUYECTBEHHOE HOBOOOpAazOBaHME, BHOPAHHOE U3
TPYIIIH, BRJIOUAIEN OCTPHI JymMbo6Iiac THEIM JIeMKO3, OCTPHM
MMEeJIOMIHEM  JIEMKO3, OCTPEIM  NPOMMEJIOUMUTAPHBIM  JIEMKO3, OCTPEI
IMMQOLUMTAPHE JIEMKO3, XPOHMUECKMUM MMEJIOMIHEM JIeMKO3, XPOHMUUECKUM
IMOOUMTAPHEI  JIEMKO3, MOHOOJIACTHEM  JIEMKO3, BOJIOCATOKJIETOUHYIO
JemkeMuno, JumboMy XOIXKKMHA M HEeXOIXKMHCKYWD JuMboMy. B clemyoumx
NpenrnodYTrTEeJIb HbIX BapruaHTax OCylmeCTBIICHWA MBO@peTeHMH
3JIOKAUECTBEHHOE HOBOODOpPA30OBaAHMKE OpenCcTaRJfaEeT coboum OCTPHIM
JIMMGOBSIACTHEIM JIEMKOS.

Kax e us BTOPOTO, TPETHETO n YeTBEPTOTO ACIEeKTOB
MSO@peTeHMH MOXeT BKJIKYATH BapriaHTHI JIeUueHMA 3JI0KAUYeCTBEHHOTO
HOBOOOPAaROBaAHMS, MCIOJIbB3YEeMOI'0 B KOoMOMHAUIMM C IOPyT'OM Tepanmen
paka. llpuMeps IOpyT'oM Tepanuy pakKa BKInUYAnT JIyU4eBYID Tepanuio u/muim
Ipyryo xuMmuoTepanuo. He OyIyuy CBSA3aHHEM TeOpMel WM MeXaHW3MOM,
cooBmajioces (manpmumep, Robertson, J. B. et al Int. J. Radiat.
Biol. Relat. Stud. Phys. Chem. Med. 1978 34 (5): 417-29, Hiraoka,
W. et al Radiat. Res. (1988) 114(2):231-9, wm Hiraoka, W. et al

J. Radiat. Res. (Tokyo) (1990) 31(2): 156-61), uTo 3'-
IIe30KCHalleHO3UH VMHTUOMPYET BOCCTAaHOBJIEHUE I[TOBPEXIIeHUN IOHK,

BEISBAHHBIX PEHTI'€HOBCKVMMU JiydaMil. B HEKOTOPEIX BapMaHTaAX KaXgoIro

nus BTOPOIO, TPpeTeero n 4eTBepToIro acIlieKTOB HacTOAWEeIro
MBO@peTeHI/IH COoeIMHeHMA 1O MBO@peTeHMIO [IpeIHa3IHa4YeHEI JJ14
MCIIOJIE30BaHMA 1ZN)8 718 MCIIOJIE3YKRTCH B criocobe JieuyeHunA

3JIOKAUEeCTBEHHOT'O HOBOOOPa30BaHMA, BKIKNUAWEI'O BBEeIEHME IIalUMeHTY,
HYyXIaplmeMyCAa B TAKOM JiedueHun, COeIMHEHMA 10 HacTodAumeMy
M300PEeTEeHNI0 B COYeTaHuM C JIyUdeBOM Tepalllel.

B OTHOUWEHWU Kaxagoro mus3 BTOPOTO, TPpeTbEero %1 UeTBepToro
aCIIEKTOB HacTOodmeIro MBO@peTeHMH, IOOIIOJIHVTEJIbHBEIE BapMaHTEI
OCYIECTRJIIEHUA M300peTeHud BKJIOYADT COEIMHEHMS IO U300peTeHUD,
KOTOPEIE IpelnHasz3HAaueHs IJIg MCINOJB30BAHMSA MM  MCIONB3YITCS B
criocofe NpodMIaKTUKM MM JIEUEHUS MMEJIONUCHNNIACTUUECKOTO CHMHIPOMA .

Bes TIMpMBA3KM K TeopuM wWiIM MexaHuzmy: Tulili et al (supra)
coobmany, YTO  KOPIOMLEINMH, TIOMMMO oBbjlamaHMs  IPOTUBOPaKOBOMU

aKTMBHOCTBIO U AalONTOTUHUECKOMN AKTMBHOCTRIO, TakKxe OeMOHCTpHrupyeT



15

AHTUMOKCUIAHTHYI, NPOTUBOBOCIANIUTEJIEHYIO, IPOTUBOMAJIAPUNHYIO,
[IPOTUBOTPUOKOBYIO, VIMMYHOMO Y JIMPYIOIYIO,
AHTUOMAOCTUUSCKYID/ TUIIOTIJIMKEMUYE CKYIO, CTEPOUIOOTEHE3HY u

3aMenIanyln CTapeHMe aKTMBHOCTL; Vodnala, S. K. et al J. Med.
Chem. 2013, 56, 9861-9873 cooBmanyu, UYTO KaXIHM KaK KOPIULENUH,
Taxk u 2-0TOopKOPIULIENINH IEeMOHCTPUPRYIOT aHTUIIAPA3UTAPHYI
aKTMBHOCTL; Ahn, Y. J. et al J. Agric. Food Chem. 2000 48 (7)
2744-8 coobmanu, YTO KOPOMUENMH IEeMOHCTPUPYET aHTUOaAKTepMaJibHYIO
AKTMBHOCTBL, u de Julian-Ortiz J. V. et al J. Med. Chem. 1999
42 (17) 3308-14 coobmanu, UuTo KOPIOULLENTMH IEeMOHCTPUPYET
IPOTMBOBMPYCHYK AaKTMBHOCTE; Sugar et al, Antimicrob. Agents.
Chemother. 1998 42(6) 1424-7, nokaz3ajaM, UYTO KOPIMULENIMH ofjlamaeT
NPOTUBOTPUOKOBOM AKTMBHOCTBI. B OTHOWEHUM KaXIOTo W3 BTOPOTO,
TPETHE0 ¥ UYEeTBEPTOI'O aclleKTOB HaCTOoSAmero u300peTeHus, BapUaHTEH
OCYWEeCTRBJIEHUS U300peTeHUsa BKJIOUAT COeIMHeHMS I10 u300peTeHMrbD,
KOTOPpEE IpelHa3HaueHsl IJIS KCIOJIB30BaHMS MJIM  MCIOJIB3YKTCS B
criocofe npodMIIaKTUKM MM JieyeHMsa IauyeHTa ¢ 3abojieBaHMeM  WIIM
COCTOsIHMEM, IIpM KOTOPOM HeobxXommmo, I10 MeHblley Mepe, OIHO

BOBHG%CTBM@, BH@paHHOG nus3 I'PYyIIIEL, BKJIIOYA0IEV AHTUMOKCUIOAHTHYIO,

[MPOTUBOBOCIIAJIUTEJIBHYIO, NPOTUBOMAJISIPUNHYIO, IMPOTUBOTPUOKOBYIO,
VIMMY HOMO Y JIVP Y OIYI0 , aHTUIMABeTHNUE CKYI/ TUMOTIMKEMUYECKYIO,
CTEPOUIOTEHE3IHYIO, 3aMe J1J1 SOy 10 crapeHue, AHTUIIAPABUTAPHYIO,

aHTM@aKTepMaﬂbHym M IIPOTUMBOBUPYCHYK aKTMBHOCTE.

B OTHOUWEeHWN Kaxagoro nus3 BTOPOIO, TpeTeeIl'o n yeTrTBepTOoIro
acIleKTOB MBOépeTeHMH, BapMaHTEL oCcymeCTBIIEHVA MBO@peTeHMH
BKJIIOYAKT COeMHEeHA 10 HacTOAWEMY MBO@peTeHMD, KOTOPHEE

npeiiHas3Ha4dYeHel IOJIA VICIIOJIBb30BaAHUA i UCIIOJIBE3YKTCH B criocobe

HpO@MHaKTMKM i JiedeHud, T'Oe B crnocobe He [IprMEHAETCHA BBEIOCHUE

OOIIOJIHUTEJIBHOT'O JIEKAQPCTBEHHOT'O cpenacrea, KOTOpOE ABJIAETCHA
MHPM@MTOPOM aIlcHO3VIHAa ITe3aMMHAa3Ee . B oTIIMurie oT NCXOOHOTI'O
COelIMMHEHUA KoOpIoulIellHa, KOTOpoe OBBIYHO HeobxoOmMo BBOIVTDBb

COBMECTHO C wmHIMOMTOpOM ADA, UTOOB NOpPOABJISATE 30OEKTMBHOCTE,
MOXeT OBITh BO3BMOXHBEM, UYTO COEOMHEHMS IO M300pPETEeHMIO HEe HOTPedyrnT
TakKOT'O COBMECTHOTO BRBREIEHUS.

Vuruburop ADA, OIOHako, MOXeT OBTh MCIOJB30BaH B KauecCTBe

JOIIOJIHMTEJIBHOT'O JIEKapPCTBEHHOTI'O cpencTrea, eCJin XeJlaTeJIbHO, B
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OTHOULEHUM KaXIZoI'o0 M3 BTOPOTO, TPEeTbero M UYeTBepTOTO AacCIeKTOB
n3obperenua. llogxomammM MHIUOMTOPOM ADA 1jyia COBMECTHOI'O BBEICHUHA
C CcoeIOMHEHMEM, IIPEenJIOXKEHHEIM B HACTOAWleM U300peTeHuM, H[ABJISETCH
TMOPOKCHMMOUEBMHA MJIM IIeHTaCTaTUH.

B CoOOTBeTCTBMM CO CJHeOyKIMM AaCIeKTOM HaCTOAWeI0 M300peTeHUA
npenjoxeHa O¢apMaleBTHUeCcKasa KOMIIO3MLMA, CoOepXxalas COeIMHEeHUEe II0
HacTodweMy M300peTeHMK B KOMOMHALUM C QpapMalLeBTHMUECKM IIPMEMJIEMBIM
HocuTeJeM, pasfaBUTEJIEM MM BCIOMOI'aTEJIbHEIM BEUIECTBOM.

B CcoOTBeTCTBMM CO CJeOyKIMM ACIEKTOM HaCTOSAWEeI0 M300peTeHUd
penJIOXeH criocod [IOJIyYEeHUSA bapmaneBTUIECKOM KOMIIO3ULIUN,
BRJTOU AN CTaIuio oOBeIMHEeHUS COeIMHEeHUS 1o HacToAleMy
U300pEeTEHND C QapMaLEBTUYECKM IIPMEMIIEMBIM HOCHUTEJIEM, pazbaBUTEJIEM
MM BCIOMOT'ATeJIbHEIM BelleCTBOM.

B COOTBETCTBUM CO CJIeOyUMM acCIeKTOM HaCTOoSeIo M300peTeHUd

IPEenJIOKEH CIOoCcoO IMOoJIydeHus coenmHeHumsa dopmysel (Ia) :

</x

O

W,
IyTeM B3aMMOIEMCTBUS coenmHeHusa dopmyJtiel IV:

X

</A

(a) coemuHeHMeM QOpMYyJIEl V:
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T
R;—0—C N—Fl’—Cl
R, (l)
Ar v

NI

(b) POCls, BaTeMm c coyibio NTRsRgHz,

roe Wi, W2, O, X, Y, 42, Ar, Ri, Rz, Rz, Rs, Rs um Rg wumenT
3HAUEHMsI, YyKasaHHBE B HACTOLdWEeM IOKYMEeHTEe B OTHOWEeHUM GOopMYyJIb
(Ta) .

HeoxmmanHO OBIJIO OOHAPYXEHO, UYUTO COEIOMHEHMHI, IPEIOJIOXEHHBE B
HacTosdweM  U300peTeHUuH, obnamanT [IOBHIIEHHOM bapmaneBTHUUYECKOM

aKTMBHOCTBIO, B UYaCTHOCTHM, YCUIIMBaIOT I[IPOTUMBOOIIYXOJIEBYID aAKTVBHOCTD

M0 CPAaBHEHMID C MUCXOIOHHM 3 -Ie30KCUHYKJIEO3MOOM HAa OCHOBE [IypMHA
(r.e., xorma Wi wum Wz mnpezncrasjasaoT cobou H), ocobeHHO koOTIOa
NCIIOJIB3YKRTCH npn JIEUECeHUN ﬂeﬁKeMMM, HMM@OMH M/MHM COJIMMOHBIX
Oy XOJIel .

[IoBHIIEHME AKTUBHOCTHU ORLJIO o6Hapyero B OTCYyTCTBME BBCICHMHA
OOINOJIHUTEJIEHOT'O JIEKAPCTBEHHOT'O cpencTra ois VMHTUOMPOBaHUSI
AaeHO3MHIOe3aMIMHa3bl, B CpPpaBHEHMM C MCXOIHBIM HYKJIEO3MIOM Ha OCHOBE
IIypuHa, BBOOMMOI'O B OTCYyTCTBUE BBEIeHMS IIOIIOJIHUTEJIBHOT'O
JIEKAPCTBEHHOT'O CpencTBa nJsa MHIMOMposaHmsa ADA.

Taxkmum O@paBOM, B HacTOAmeM MBO@peTeHMM HeOXMIOaHHO
npeacrapJiIeHO cpencTBoO IJ14 MCIIOJIE30BaHMA IIPOM3BOOHOI'O 3'-

Ie30KCHAmeHO3MHa WM IIPOM3BOIHOIO aHajiora 3'-me30KCHuameHOo3rHa B
KauecTBe OGapMaleBTUUYECKOT'O aleHTa, B YaCTHOCTH, B KadvecTBe
[IPOTMBOPAKOBOIO arexra, KOTOPHBI obJiervaeT npobiieMy
Ie3aMMHMPOBAHUS aIeHO3UHIe3aMMHABR0M, I[IOJHOCTRID ma3deras nIpu 2TOM,
ecnmu XeJaTeJIbHO, IIpMMEeHeHM e JOMOJIHUTEJIBHOT'O JIEeKapCTBEHHOTO
cpencrTea, KOTOpOe aBjsgeTcs MHTUMOMTOPOM aIeHO3MHIe3aMyHa 3H,
BKJIIOUAS OTHOCUTEJIbHO TOKCHUUHHM 2-Ie30KCUKOQOPMMULIMH .

He ©Oyayuu CBg3aHHBMM Kakou-Jubo Teopuel, 200eKTUBHOCTD,

0COBEeHHO NIPOTMBOONYXOJIEBAS 50PEKTUMBRHOCTE, nposBJigeMasd

coeIMHEeHMSMM IO HacTogumeMy u30BpeTeHun, IeMoHCTpupyeT, uYTo 3'-

JE3OKCUHYKIIEO3UIIHBIE COeIIMHEHNMA 1o HacTodueMy MBO@peTeHMD

bochopunupyioTca BHYTPUKIETOUHO 0O 3'-mesokcuaneHosmHTpubochaTa
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WU oo TpudpocoaTa 3'-meoxcuameHO3MHA . Ecnm COenVMHeHMd o
HacrogumemMy wm3obpeTreHMO uMenT Wi B BMIOe -P-(=0) (U) (V), nonarawnrt,
uTO (pepMeHTaTUBHOEe pacwenyneHrne U m VB KJIeTKe I[IpeBpamaerT

COemVHEeHMUs HeNoCpeICcTBeHHO B 3'-mesokcuaneHO3MHMOHOboCchaT miu

amayior MoHobochaTa 3'-meokcuamenosmHa nepen GoCcOOPUIIMPOBAHMEM IO
Tpudochara.

Hm OIOVIH VI3 BUVIOB BmmeyKasaHHoﬁ BHyTpMKHeTOHHOﬁ AKTVMBHOCTM
CoeﬂMHeHMﬁ T10 HacCcTodmeMy MBO@peTeHMD He MOT? OBIT b npenCrasaH
3apaHee.

Bmmeyxasaﬂﬁme npemMyiecrea ABRJIAKTCH JOINIOJIHeEHUMEM K

MTOBBIIEHHOM IIPOHMLIaeMOCTHU KJIE TOUHON MeM@paHH @OC@OpaMMHaTHHMM
HYKJIeO3MIaMm 1o HaCTOoAWLeMYy M306peTeHMD 1o CPaBHEHUMIO C 3'-

IJeOKCVMAIeHO3VMHOBEIM MCXOIHEIM COellVIHeHMVEeEM VIV 3LHGOKCMaHeHOBMHOBHM

AdHaJIOI'OBBIM MCXOIHBIM COeJMHeHMEeM, e I[IOoBBIIEHHAaA J[[MIPOHMIIAEeMOCTh

KJIETOUHOM MeMBpaHbl oOBACHAETCH dochopammmaTHOM CTPYKTYPOM
COoenuHEeHud . IpeyMymecTBO  IIOBHBIIEHHOW  IIPOHMLAEMOCTM  KJI@TOUYHOM
MeMOpaHEl HeJlb34, KpoMe TOI'O, npegrosarars APV OPHEIM i

dochopamMmuiiaTa JHOOOI'O HyKJeo3uma. CumTaeTrcs, UYTo CO IMHEeHMS 10

HaCTOSmeMy M300peTeHM0 SBJISITCS IIePBHEM IpuMepoM dochopammmara 3'-

IEe30KCUHYKIJIEO3UIa, IEeMOHCTPUPYIMM I[IOBHIIEHHYD IPOTUBOONYXOJIEBYIO

AKTMBHOCTEL I[IO0 CPABHEHMIO C €TI0 MCXOOHHM 3'-Ie30KCUHYKIIEO3UIOM.
TaxkuMm obpasowM, sbdexT IIOBBIIEHHOM IPOHMLIAEMOCTHA KJIETOUHOM
MeMOpPaHEL cCOoenVHEeHUIMU 1o HacTogueMy 1300peTEeHUD ABJISeTCSH
HEOXUIAHHBIM .

[IpennouTUTE L HElE BAPMAHTEH COeIMHEHUM o HacToglieMy
M300pPETEHUID B COBOKYIHOCTHM OOJlamamnT OIPUMBHAKAMM, MSIJIOXEHHBIMM BEHIIE
B OTHOIIEHWM BAPMAHTOB OCYIECTBJIEHMS COEOMHEHWM IO M300peTeHMD.

Kaxmemr m3 Ar, Ri, Rz, R3 m R4 MOxeT OBTL 3aMemleH OIHUM,
IOIBYyMS, TpPEeMs, YETHPbMS MM [NATBK 33aMECTUTEJIM.

3amMecTuUuTen Ha Ar MOoryT OBITH B OpPTO—, MeTa—, Iapa- WIM MHEX
IIOJIOXEHUAX Ha apoMaTUUE CKUX rpynnax. 3amMecTUuTenm Ha Ar
HEe3aBUCKHMO BHOPAHH M3 TPYINH, BKALUapmen rmuapokcu, Ci-saumi, Ci-
ALIMIJIOKCY, HUTPO, aMmHO, Kap®boxkcwmi, Cz-6CJOXHEM 30Mp, Ci-salibaeTrum,
umaHo, Cir-sanxminamMmHo, auCi-galIKMJIaMyMHO, TMOJ, XJop, OpowMm, &Top,

nog, Ci-saJIKMJI, Co-6aJIKEHWJI, Ci-6aNIKOKCUC1-6aJIKWUII, Ci-sanmkoxCcmCe-
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108PWMII, Cs-7UMKJIIOAJIKAII, Cs-11umrjIoankmiCi -gaJIKMI, Cs5-7LIMKJIOAJIKEHWII,
Cg-12LMKJIOAJIKMHNWII, Ce-11apunCir-saJIkmi, Ci-sankmiCe-118apWJI, Ce-1102pPM1,
Ci-sbTopankui, Cir-sbTopanxkenmn, SO3H, SH m SR', rme R' HeszaBUCKHMO
BHIOPAH M3 TOM Xe TPYIIIH, YTO YyKasaHa BHIeE Kak Ri OTHOCUTEJIBHO
bopmysel Ta. KaxOel BaMeCTUTEJIb MOXeT OBITh 3aMelleH JIOOBIM OPpYyTHUM
3aMeCTUTEJIEM.

3amecTturen Ha Ri, Rz, R3 m R4 HezaBMCUMO BHOPAHEl U3 TPYIIIH,
BRJIOUAKmEN ruiapokcu, Ci-saumii, Ci1-aUMJIOKCU, HUTPO, AaMMHO, aMmuio,
kapboxcu, Co-ecnoxuemt 20up, Cir-sanpmerun, umaHo, Ci-saJIKMUIIAMUHO,
ouCi-s@NKMIIAMMHO, THOJI, XJop, ©OpoM, oTop, wmon, Cs-yumukinoankwmi, Cs-7
LIMKJIOAJIKEHUT, Cg-12LIMKJIOATIKMHMII, Ce-110p0M71, Ce-11apnIiCi-6aJIKWUII, 5
coreTepounkimi, SOsH, SH u SR', rme R’ HezaBuCKHMO BHIOPAaH M3 TOU Xe
TPYIIE, YTO YKaz3aHa BHIE Kak Ri OTHOCHUTENBHO QOpMYyJiel 1b.

B HEKOTOPKIX IPEeaNoUTUT b HbIX BapMaHTax OCYylUEeCTBJIIEHUS
nzobperenns Ri M Ry He3aBUCHUMO BHEOPaHH M3 IPYIIE, BKJouawomey H,
Ci-roankumit, Cs-zoapuiiCi-sayikmii, Co-1palixeHusi, Co-1pallkoKcuCi-ioatikmii, Ci-
102JIKOKCUCs-10apmii, Co-10alIKMHUIT, C3-polMKIIO0aNKMII, C3-20LUMKIJIOAJIKEHNWII,
Cg-20UMKJIIOQJIKMHWUIT M 5-107€TEPOLIMKIINII .

B HEKOTOPHIX BapMaHTax OCylieCTBJIeHMsS wnu3obperenHma Ri u/mim Ro
COOTBETCTBYIT BHokoBOM Luernu, BKJIIOUA I H, MIPUPOIHOM ansda
AMMHOKMCJIOTE, KOTOpasa MoOxXeT wmMerk L wmum D crepeoxummo. TaxkuMm
oBbpaszsoM, MOXeT SABJIATbLCH, UYTO Ri u/uim Ry (HanpuMmep, OTIEJbHO WK
Rl m R?) BobpaHe M3 TIpyons, bsriouawomer H, CHs, -CH(CHz)z, -
CH2CH (CH3) 2, -CH(CHs) (CH2CH3), CHz;Ph, CHpPh-OH, -CH;SH, -CH;CH2SCHzs,
-CH20H, CH (CH3s) (OH), CHCHCH2CHoNH3®, CH2CH2CH2NHC (=NH2*) NH»,
CH2C (0O)O—-, CHCH2C(0)0O-, CH,C(O)NH,, CHCH2C(O)NHz,

\ C/H2

H,C
NG NH

B HEKOTOPHIX IPEeOIOUTUTEIbHEIX BapMaHTax OCYIIECTBJICHNSA
nzobpeTreHuss Ri1 ¥ Ry HEe3aBUCUMO BHOPAHE M3 TPYINH, BRIondYawmen H, -

CHz wm  —-CH:CH(CH3):2. B crnemymomyx OPEONOYTUTEJIbHBIX  BapMaHTax
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OCylecTBJIeHUA M300peTeHMa Ri; m Rz BMeCcTe COOTBeTCTBYRT OOKOBEIM
uendaM L ajaHMHAa.

R3 MoxeT OBTBH BHOpPaH M3 TPyHOne, Bkjaouawmen H, Ci-zoanxwmi, Ce-
soapuiCi-gadikmi, Co-ijpasikeHmsi, Ci-10alKOKCUCi-10a0KkMil, Ci1-10aJIKOKCUCE-
102PWII, Co-10QJIKMHWII, C3-20IMKJIOAJIKWII, C3-20IUKJIOAJIKEHWII, Cs-
20 MIKJIOAQJIKVMIHWMIL M 5-20T'€TEPOLMKIINII .

Rz MoxeT OvTb BHEHOPAaH M3 TPYOOH, Bkjaouabmer H, Ci-zpasixkmi, Ce-
302pUIC1-6aNKMIT M C3-20UMKJIOCAJNKMII. R3 MOXeT OBTH BHOpPaAH M3 IPYIIEH,
Bryouanomen Ce-30apuiiCi-salIkKMII ¥ He3aMmelweHHB Ci-20aJIkMiI. B HEeKOTOPBIX
NPEennouTUTEJIbHEIX BapMaHTax OCYUEeCTBJIeHUA M300peTeHMs R3 BeOpaH U3
TPYIINEL, BKJIOUAKNEe Oens3uy(—-CHzPh), HesaMelleHHB MeTwui (—CHz) "
HEe3aMEeleHHB H-neHTuJ (—H-CsHi1) . Rz MOxeT TNpencTaBisSTh Ccobou
OeH3mI.

R4 MoxeT ObTH BHOpPaAH M3 IPYyHne, Brimodvawnmerr H, Ci-zoankmii, Cs-
3papuiiCi-gatikmil, Cp-ioatikenHmsi, Ci-jpannkoxcu, Ci-10aJIKOKCUCi-10aJikmIr, Ci-
10alIkOKCUCs-10apmil, Co-10alIKMHMII, C3-poumkiiocankmii, C3-20UMKIJIOAJIKEHWTI,
Cg-20UMKJIIOQJIKMHWIT M 5-20€TEPOLIMKIIMII.

R4 MmoxeT ObITH BEHOPaAH M3 I'Pyrnel, BrJmodanmer H, Ci-igankmii, Cs-
30aPpUIIC1-gaJIKMIT, C3-20UUMKJIOAJIKMIT U 5-200'@TepPOoUMKIIMII. Rs4 MoxeT OBITh
BeIOpPAH M3 TIPYINe, BrJwoyawomer H, MeTws, 27w, nponwmi, ©OyTui,
[MEHTWJI, TEeKCWJI M LMKJIOTeKCUJI. R4 MOXeT rnperncraBysTe codom H.

IaHHOe wm300peTeHre OTHOCUTCH K COeIMHEHMUI [0 W300peTeHM
IJ1 T[PVMMEHEHUS B TapleTUMPOBAHMM PAaKOBHEX CTBOJIOBHIX KJIETOK.

IlanHoe wmzo0peTeHMe OTHOCHUTCHS K IIPUMMEHEHMI0 COeIMHEeHUS 110
M300pEeTEHUIO npm MU3TOTOBJIEHUN JIEKapCTBEHHOTO cpencTBa oS
TAPTETUPOBAHUS PAKOBHX CTBOJIOBHX KJIETOK.

LIaHHoe u300peTeHUe OTHOCUTCH K crnocoby TapreTupoBaHUd
PAKOBEIX CTBOJIOBBIX KJIETOK, I'Ie CIOCOD BKAKUaeT B cebda obecledeHue
NONYyJIAMM PAKOBEIX CTBOJIOBEIX KJIETOK KOJMUECTBOM COEIMHEeHUMS II0
1M300pEeTEeHND, IOCTaTOUHBIM ossa TapreTHUpPOBRaHUA TaKUX PaKOBEIX
CTBOJIOBHIX KJIETOK.

TapreTupoBaHMUE PaKOBBIX CTBOJIOBRIX KJIETOK, yKasaHHOe B
HacTosdweM W300peTeHuy, MOXeT ObBTh MCIOJB30BAaHO IJiS IPOOUIaKTUKU
WY JIeYEeHMS 3JIOKAYeCTBEHHOTO HOBOOOpAaz0BaHMA. B Takux BapMaHTax
OCyllEeCTBJIEHUS nonyjasaums PaKOBBIX CTBOJIOBHIX KJIETOK MOXET

NpPenCcTaBiaTh cobon 3JI0KaYEeCTBEHHOE HOBOOOpPAazOBaHMKE NI
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HaXoIMTbCHd B I[IPpeIpaKOBOM COCTOAHMM Yy IIallMMeHTa, HyXIOarmeroc4da B
TAKOM TapreTmMpoBaHUM, u crnocob MOXeT BKJIKYATDB BBEeIOCHUEC
TEepaneBTUYECKM DPOEeKTUMBHOT'O KOJMUECTBAa COSIMHEHMS 10 M300pEeTeHMUD
NauveHTy .

IlaHHOe wM300peTeHMe OTHOCUTCHA K COeIUMHEHMI [0 M300peTeHUD
IOJIs1 NPVMMEHEHMS B KadeCTBe JIEKAPCTBEHHOTO CPencTBa NPOTUBR PakKOBBIX
CTBOJIOBEIX KJIETOK. ITO MNPUMEHEHMVEe COeIMHEHMUM 10 MI0OPEeTEeHUID MOXEeT
TaKXe OBITb VICIIOJIB30OBAHO B HpO@MJ’IaKTMKe VI JIeYeHUN
3JIOKAUECTBEHHOTO HOBOOOpPAa30BaHMUA.

IlanHHoe wm300peTeHre OTHOCUTCH K CInocoby onpenejieHusa TOTo,
OynyTr v 30bexTHBHEIM OJI8 [DALUMEHTA, CTPAlanEero 3JIOKAYECTBEHHEBIM
HOBOOOpAazOBaHMEM MM UMEIMM IpendpakoBOoe COCTOSHMe, OpoduIakTuUka
WM JledeHMe 3JIOKAUeCTBEeHHOTO HOBOOOPAROBAHMSA C MCIOJb30BaHUEM
CoeIMHEeHUsa 110 MU300peTeHMun, I'Ie CrIocod BKIUaEeT:

aHamms OMCIIOTMUECKOT'O obpasua, XapPaKTEePHOI'O nis
3JIOKaUeCTBEHHOT'O HOBOOOPAa30BaHUA WM IIPeIpakKoBOI'O COCTOSAHUSA Y
rfauMeHTa, Ha HajluuMe PaKOBHX CTBOJIOBBIX KJIETOK; IDIe Hajludue
PaKOBBIX CTBOJIOBEIX KJIETOK B OMOJIOI'MUEeCKOM obpaslue ykKa3bpBaeT Ha
TO, uToO  IauMeHTy OynmeT  II0JIe3HO  JledeHMe C  MCIOJIb30BaHMEM
COeMHEeHUsa 10 MU300peTeHUl.

IanHOe n3obpeTeHue OTHOCUTCH K criocoby onpenesieHnd
[IOOXOOAWErO pexuMma JIedeHUs [alyeHTa, CTpalaplero 3JIoKadveCTBEeHHBIM
HOBOOOpPAl30OBaAHMEM WMJIM MMEKIMM IIpelpakoBOe COCTOSHMEe, IIe Crocod
BKJIIOUAET :

aHaams OMOJIOTUUECKOTO obpasua, XapakKTEepPHOTO noJis
3JI0KaUeCTBEHHOT'O HOBOOOpPAa30BaHMA WM IIPelIpakKoBOTO COCTOSHUA Y
InauneHTa, Ha Hajjin4dame PaKOBEIX CTBOJIOBEIX KJIETOK; roe HaJiyuye
PAKOBEIX CTBOJIOBHIX KJIETOK B OuojiorrMueckoM obpasle ykasz3hkBaeT Ha
TO, YWTO HO,I[XOJIHLL[MIZ PeEXVIM JIEUEeHMA 63/',316"_[‘ BKJIOYATLE JieUcHMEe IIaliMeHTa
C MCIOJIb30BAaHMEM COeIMHEeHUS 10 M300pPeTeHUD.

IlaHHOe wu3BOoDpeTeHMEe OTHOCUTCH K COeIMHEHMI0 IO U30DpeTEeHMUD
IJs [OPMMEHeHMsa B NIpoduIaKkTHMKe MIAM JIEUEeHMM 3JIOKQUeCTBEHHOTO
HOBOOOpasoBaHuA y HallMeHTa, BEIOPAHHOTO IJId TakKoI'o JIeUeHUd
criocoboMm, BKJIIOUAIMM :

aHanms OMOJIOTHUUECKOT'O obpazua, XapaKTEPHOTO ojs

3JIOKa4YeCTBEHHOI'O HOBOOGpaBOBaHMH Vinr  [NpelpakKoBOI'O COCTOAHUMA Y
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InaumeHTa, Ha HaJinmume PaKOBHX CTBOJIOBEIX KIIETOK;, roe HaJindue
PAKOBBIX CTBOJIOBHIX KJIETOK B OMOJOIMUECKOM obpasle yKas3bBaeT Ha
TO, 4TO HauMeHTy OyHmeT I[IOJIe3HO JedeHMe C  MCIOJIb30BaHUEM
COeIVIHEHMA IO M300PEeTEeHMD.

Crnoco0El, ONMCAaHHBIE  BHIIE, MOTYT  IOOIHNOJIHUTEJIBHO  BKJIOYAThH
CTamMp NPOOMIAKTUKM WM JIeUeHMA 3JI0KAYeCTBEHHOTO HOBOOOPAa30BAaHUA
WM NPeIpakKoBOT'O COCTOSHMSA, MCIONbL3YS COeOMHEeHMEe IO M300peTeHMD.

B IOOXOI AWMU BapmaHTax CrIOoCOBOB o n300pEeTEHNIO
3JI0KadeCTBEHHOEe HOBOOOpAa30OBaHMKE npencTraBijfgeT cobom
peuunuBUpynlee MM pedpakTepHOEe 3JIOKAYECTBEHHOE HOBOODOpasOBaHME.
CoenuHeHMe 10 M300PEeTEeHMK MOXeT OBTh MCIOJIB30BAHO [IPM JIEUEeHUN
TaKoTo PELUIVBUPYOIETO UM pedpakTepHOTO 3JIOKaYECTBEHHOTO
HOBOOOPA30BAHUA.

llaHHoOe wm30o0peTeHMe OTHOCUMTCHA K COeIMHEHMI I[10 MN300peTeHMD
nnsa IIPpVIMEHEHNA B JIeYEeHUNU redpaxkTepHoOTO 3JI0KAYECTBEHHOTO
HOBOODpPAaszopaHma Yy cyOwekTa. CyOBReKTOM MOXEeT HABJIATLCA IIaLMEeHT
yejiopek. CyOBeKTOM MOXeT HABJIATBCH JJOMallHeEe XMBOTHOE, HalpuMep,
MJIEKONUTaIEE |

IlaHHOe wm3o0OpeTeHre OTHOCUTCH K I[IPMMEHEeHMI COeIMHEeHMA IIO
M300peTeHU0 1P M3TOTOBJIEHMM JIEKAPCTBEHHOT'O CPelcTBa IJA JIeUeHMS
PeLUIVBUPYOIET O 12RO pPedpakKTEepHOTO 3JIOKAQYEeCTBEHHOTO
HOBOOOPA30BaHMUA Yy cCcydObekra. CyObeKkTOM MOXET SABJIATbLCA JIJOMallHEe

XKMBOTHOE, HaAIllpMMep, MJIeKollMTaniuee.

IDauHOe nzobpereHme OTHOCUTCSH K criocody JieueHmd
PEUMIMBUPYIIETO NI pedpaKkTepHOTIO 3JIOKAYECTBEHHOTO
HOBOOOpPAasz0oBRaHma Yy CyOBekTa, e croco® BkiwuaeT obecrieueHye

cybpeKkTa TepaneBTUUeCKM 3O0PEeKTHMBHEIM KOJIMUECTBOM COEOMHEHUS II0
MB00pPETEHUD IPM HEOOXOOMMOCTM TAaKoro JiedeHusa. CyOBEKTOM MOXET
ABJIATHCS IOMaliHee XMBOTHOE, HaIpMUMep, MIeKoNMTamlee.

LanHoe wum300peTeHre OTHOCUTCH K COeOMHEHUK I[I0 U300peTeHUD
I TPVMEeHEeHMs I[IPpU JIedeHUM 3JI0KaueCTBEeHHOI'O HOBOODpas0OBaHMUA, IIe
coeIVHeHMNEe 10 M300peTeHMI NpelHAa3HAaUeHO OJ1S MCIIOJbL30BaHMA B IO3€
B OuanasoHe npubiamzurensHo 25 Mr/m? m 4000 Mmm/M2 B Hemeio, IO
MeHbIIeY Mepe, B OINHOM HaudajJlbHOM LMKJIe JedeHMda, a 23aTeM »o5d
MCIIOJIL30BAaHMA B MeHbIIEWM HeHOeJIbHOM Io3e, I[I0 MeHbUlleM Mepe, B OIHOM

JOINOJIHMTEJIBHOM ILIMKJIE JIEWUEeHMA. 3Jlo0KaueCcTBEHHBIM HOBOO6Pa3OBaHMeM



23

MOXeT SHABJATHCH peUuIMBUPYyRLIEee UM pedpakTepHOoe 3JI0KAaUeCTBEHHOE
HOBOODpPA30BaHMUE.

PaszamuHbe ACHEeKTE mu300peTeHus OCHOBAHEL Ha TOM, uTo
cCoenMHeHMe [0 M300pPEeTEeHMI0 CIOCODOHO YMEeHBIATh  UYMCJIO PaKOBHIX
CTBOJIOBEIX KJIETOK M MOXET YMEHBUMTL MX NPEeONOUTUTEJIBHO IO
CPaBHEHMK C IOPYyI'MMM THIAMM KJIETOK. 3TO OTKPETHE YIOMBUTEJBHO TEM,
UTO PAKOBHE CTBOJIOBHE KJIETKM, KakK M3BECTHO, YCTOMUMBEL KO MHOT'VM
XVMMOTEPAIEeBTUYUE CKUM areHTam, u paHee He OBLIIO CcOeJiaHo
NPEennoJIOXEHU O TOM, YTO, JMOO CoeaMHeHMe [0 wu3lobpeTeHun, JaAMOO
KOPIOULLETUH I 2-QTOopKOPIOMULIENINH, MCXOOHOE NpoJIeKapCTBEHHOE
coeIMHeHMNEe, U3 KOTOPOIO COelIMHEeHMe IO M300peTeHUe OBUIO I[IOJIyUYeHO,
OBLIM CIOCOOHEL TapreTUPOBATEH PAaKOBHEHE CTBOJIOBEE KJIEeTkM. TakuM
obpazomM, OBHapyXeHMUE TOTO, uTo COenMHEHMKE 0  M300peTEeHUD
CIrIocoBHO TapreTMpoBaTh PaKOBBIE CTBOJIOBEIE KJIeTKU ",
ClleloBaTeJIbHO, YMeHbIlaTh MX KOJMYeCTBO, OOHapyXeHMe, KOoTopoe
OBJIO IIOATBEPXIeHO m3obpeTaTesiaMM, IIPUMEeHVMOEe K WUPOKOMY CIIeKTPY
BUIIOB paka, [npejicTapijsgeT coboM YIUBUTEJIBHEM I[IPOPBEIB, KOTOPHIM
[103BOJIdeT MCIIOJIL30BAThH L& JIEIL pan HOBBEIX TepareBTUYeCKUX
[TPVIMEHEHUY COeIMHEeHMUM 10 MU300peTeHUD.

Buosiornueckas AKTUBHOCTD, rnposasJsieMas COeIMHEeHUAMU 10
M300peTeHnin, O KOTOPHX paHee He cooblajioCh, ykKa3blBaeT Ha TO, dYTO
DTU COEeIMHEHMUSA CIOCOOHE OO0ecreuuTh JiedeHue, KOTOpoe, BepOATHO,
Oyner 30PeKTMBHEIM Yy [IALMEHTOB C PEUUMAMBUPYIOUMM WM pedpaKTepHBM
pakoM. JeueHyme TAKOT'O pPOJa C MCIOJbL30BAHMEM COEIMHEHMM 110
M300PEeTEeHNI0 MOXEeT I[PUBECTM K COKPAUEHMI0 pasMepa ONyxXoJiu u/wim
CHMXEHMID KIIMHMUECKM SHauUMMHIX OMOMapKepoB, YTO MOXeT OBThH CBS3aHO
c BoJjiee 6JaroIpUATHEM IPOTHO30M. KpoMmMe TOTO, JleUueHUEe COeIUHEHUEM
o M300peTeHMI  MOXeT  [IOMOUYb COXPaHUThL  yMeHblIeHUue  pasMepa
OINyXOJIEM Yy IM[alMeHTOB C PeUUIUBUPYRUVM WM pPedpaKTepHEM PaKOM.
CooTBETCTBEHHO, JleyeHUe c VICIIOJIE 30BaHMeEM CoeIVHEeHUS 1o
HacrTodmeMy M300peTeHMI0 MOXeT O0O0eCHNeUMTh BHCOKYKD HAIeXHYK UYacToTy
KOHTpOoJIa 3abojeraHmsa (DCR) y T[IauMeHTOBR C PEeLUUIMBUPYOIMMM I
PE3UCTEHTHEMM BMIaAMM paka.

He xejiasg OBITHE CBSA33HHEMM KAaKOM-JIMOC TIMIIOTE30M, M300peTaTes
nojlaramnT, uTo CIIOCODOHOCTH COeIMHEHUN 1o n300peTeHU

TapreTmpoBaThb PaKoOBEIE CTBOJIOBEIE KRIIETKU cnocobcTByeT
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TepaneBTUUEeCKON IOJIE3HOCTHU DTUX COenMHEeHUN npu JIeUeHUU
PEeLUMIVIBYPYRIETO WM pedpaKTepHOI'O paka.

3a MCKJIKYEeHMEeM CJydaes, KorZma M3 KOHTekcTa TpebyeTrcsa MHOeE,
CCBUIKM B Ipezejlax IaHHOT'O OIMCaHMA Ha «IIPUMEeHEeHMe» COeIMHEHMM IO
MB00PETEHNK B COOTBETCTBUM C MIOOpeTeHMeM MOTYyT OBITb NPMHATH KakK
oTHOCAWMECSa K JIOOMy M3 MeOUMLMHCKMUX [IPUMMEHEeHMM COeIOMHEeHUM II0
MB00PETEHNI0, OIMNMCAHHBIX B HACTOAWEM IOKYyMeHTe. AHAJIOTUUYHO, CCBUIKU
Ha «CHOCOOB» IO U300peTeHMI C MCIOJNb30BAHMEM COEeIOMHEHMS IO
MB00PEeTEeHUID CJlemyeT pacCMaTpMBaTh KaK OTHOCAmMecs K JIobDoMy U3
OMNMCAHHBIX B HACTOSIMEM JIOKYMEeHTEe CIIOoCcOo0O0B.

CooCcoBOHOCTE COeOMHEeHUS IO MI300peTeHMI Tapl'eTHUpPOBaTh pPakKoOBHE
CTBOJIOBEE KJIETKUM [IPEOOCTABRJISET HOBHE BUIE Tepaluy, HalpaBJIeHHEBE
IPOTUB TexX PakKOBHX KJIETOK, KOTOPHE CUuMTanTCca Haubojlee TPYIHBIMU

JI4  JiedeHud ¥ KOTOpPErIe, Kak cumMTaeTcHd, nIrpawnT IJIaBHYIO PpPOJIB B

resnucredHTHoCTH, ROTOpaAa OoI'paHMuYMBaeT 300eKTUBHOCTD MHOI'MIX
CylmeCTBYRIMX MeTOIOB JIedeHA Pakrka. Sra CItoCOBHOCTH TaKxe
nmpegocraBijideT crioco® TapreTrnpoBaHmMA KJIETOK, KOTOPEIE, Kak

moJjlaranT, CBAB3aAHEL C  pasBuUTHUeM, [IPpOI'PecCHpOoBaHMeEM, pPeumuiInMBOM U
pacrpocrpaHeHueM paka. CooTBeTCTBEHHO, OyleT IIPpM3HAHO, UYTOo 3Ta
AKTVBHOCTBL COEIMHEeHUN 110 M300peTeHMO IIPOTUB PaKOBEX CTBOJIOBEIX
KJIETOK IaeT npeuMmylecTBa B Tex CJydasax, IJid KOTOPEIX HOJITO MCKaJM
HOBBIE 50OeKTMBHBIE METOIOLl JIEUEHUS .

KpaTxoe omnmcaume ouryp

BapmaHTH OCYIHECTBJIEHUS MIOOPETeHMs OMNMCAaHH Jajiee CO CCHJIKOM
Ha [npwujlaraeMele 4epTexy, Ha KOTOPEHIX:

durypa 1. CpaBHeHUE 3HAYEeHUN LDso IS KOpOMLenmnHa,
coemuHenusa A, 2-F-kxopnuilenuHa, coenuHenuu O, P, Q wm R. Bce
AQHAJIMBEL OPOBOIOWMIIMCE C MCIOJNIb30BaHMeM kJeTok KGla, ™ IOaHHBE
IpencTaBJIeHEl B BUIe CpemOHero pesylbTara (xSD) naTu He3aBUCHMMEIX
SKCIEPVIMEHTOB .

Surypa 2. AHaAIMU3 CIOCOBHOCTM TapleTHPOBAHUA JIeMKeMUuUeCKUX

CTBOJIOBEIX KJIETOK (L.SC) KOPIMLIEIIMHOM M COoeIMHeHMeM A. Panee
MMOJIYUEHHBEIE  ITaHHBIE (11) MTOKAas3aHE IJI1gd CpaBHeHUd. Bce nmanxHBE
npencraBgioT coboy cpemHuM pe3yasTar (£SD)  Tpex He3aBUCUMEIX

SKCIIEPVIMEHTOBRB .
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durypa 3. AHaJIM3 CIOCOOHOCTM  TapreTupoBaHusa LSC 2-F-
KopauuenuHa um coemuHeHun O, P, Q m R. Bce DaHHHE NPEeICTaBJIAT
coboy cpenHuil pesynbTaT (XSD) Tpex He3aBMCHUMHIX SKCIEPVMMEHTOB.

durypa 4. CpaBHeHMe CHOCOOHOCTM Taprermposanma LSC 2-F-
KopIauuenuaa ¥ kaxnoro proTide. Bce @maHHEE MIPEICTaBISAOT CcoOoM
cpenHuM pesynabTaT (1SD) Tpex He3aBUCUMBIX SKCIEPUMEHTOB.

Nompo6uoe onmcanme

Kak VICIIOJIBb3YyEeTCHA B HaCTOHAlleM IJOKYMEeHTe, TEepPMUH KLAJIKMII»

OTHOCHUTCHA K IpAaAMOMYy i PasBeTBIJIEHHOMY HACHIIEHHOMY
MOHOBAJICHTHOMY (3a VMICKJIDUEHVEM cJiydaesn, Ko oma nus KOHTEKCTa
cienyerT MHOEe) IMKIJIIMYe CKOMY VI ALVKIINMYEe CKOMY YTIJIIEeBOOOPOIOIHOMY

pamvkKaiy, muMewnleMy yKaz3aHHOe UucJIO aTOMOB yrjepoma (unm, Korza
OHO He YKa3aHO, alMKJIMUecKas aljIkKMJbHasg I'PyIla MOXEeT COIepXaTb 1-
20, 1-18, 1-10, 1-6 wmm 1-4 arToMoB YyIUvlepona, ¥ LUUKIVNUECKas
ajKuIbHasg TIpyrlna  MoxeT comepxarks 3-20, 3-10 wmm 3-7 aToMOB
yrJyepona), Heobsg3zaTesIbHO 3aMelieHHOMY OJIIHVMM, IBYyMS WM TpPpeMsd
3aMeCcTUTEeJIAMM, HEe3aBUCUMO BHEOPaAHHEMM W3 TI'PYIIIE, OMNMCAHHOM BHIIE,
B OTHOWEHMM 3aMecTuTeJler, KOTOPEEe MOI'YyT HaxommTbcsa Ha Ri, Rz, R3
m Rg. B KauecTBe HEOT'PAHMUMBAKIMX IIPUMEPOB, aJIKMJIbLHEE T'PYIIE
MOT'YT BKJIIOYATH MEeTWJI, BTWj, [ponwuil, OyTwui, IeHTWUI, TeKCWi,
OKTMJI, HOHMJI M JOIELMJI.

Kak wMCrosb3yercsa B HACTOMAIEM IOKYMEHTE, TEepMUH «aJIKeHMII»

OTHOCHUTCHA K IIpAMOMY I PaspeTBIIEHHOMY HeHaChIlIeHHOMY
MOHOBAJIEHTHOMY (za MCKJIIYEHVEM cliydyaesn, Koraga nus3 KOHTEeKCTa
cienyerT MHOE) ALUUMKIIMYECKOMY 1ZN)8%] LIUKIIMYEe CKOMY YDJIEBOOOPOOHOMY

pamukaly, MWMeonleMy OIHY MM HEeCKOJIbKO OBOMHEIX cBazen C=C wu
MMenleMy YKasaHHOe UMCJIO AaTOMOB yIJlepozma (MM, Kor'Za OHO He
yKasaHoO, aluKJIndecKas alJIkeHuJIbHas TIpylla MoxeT comepxaTs 2-20,
2-10, 2-6 wmm 2-4 aToMOB YyIJepoma, ¥ LMKIMYEeCKas aJIKkeHUJIbHAada
Tpyrnna MOXeT comepXxaTh 3-20 W 5-7 aTOMOB yTJjepona),
HeoDg3aTeJIbHO 3BaMeleHHOMY OIHMM, IBYMSA WM TPpeMd 3aMeCTUTEJISAMU,
HeRaBUCKYMO BHIOPAHHEIMM U3 TPYINE, ONMCAHHOM BHIE, B OTHOUIEHUU
3aMecTuUTesie¥, KOTOpeEe MOT'yT HaxoIouTbca Ha Ri, Rz, R3 m Rg. B
KaueCTBe HeOoTPaHMUMBAKIIMX NIPUMEPOB, AaJIKeHWUJIbHBIE TPYINE MOTYT

BKRJIOYATL BMHWII, IIPOIIEeHWI, 6YT6HMH, IIEHTEHWJI M T'€KCEHWMJI.
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Kak MCIIOJIB3YyeTCHd B HacCToOdlleM IJOKYMEHTe, TEPMUH KAJIKMHMII»

OTHOCUTCH K IIpAMOMY I Pa3BeTBIICHHOMY HeHaCHIEeHHOMY
MOHOBAJICHTHOMY (z3a VMCKIIRUECHMEM cJiydaes, KoI'oa nus KOHTEeKCTa
ciiegyerT MHOE) ALVKIJIIMYEe CKOMY 1288 7%) INKIIMYEeCKOMY YyIJIeBOOOPOOHOMY

paiukajy, M¥MeonleMy OIHY WM HEeCKOJIbKO TPOMHHX cBsazen C=C wu
MMepnlneMy YKas3aHHOe UYMCJIO aTOMOB yIJylepoza (miamM, Korzma OHO He
yKaszaHo, alUuKJIMUecKas aJIKMHMUJIbHas IpyllIa MoxeT cozmepxaTb 2-20,
2-10, 2-6 wimm 2-4 aToMOB YyIJlepoma, U LMKIMYEeCKas aJIKMHUIIbHAaS
Tpynna  MoxeT cojepxaTrb 8-20 aToMoB yIJiepoza), Heobsa3aTesIbHO
3aMelleHHOMY OIHMM, -OBYMS WM TpeMsa 3aMeCcTUTeJIAMM, He3aBUCUMO
BEHIOPAHHBIMM M3 TPYIINH, ONMCAHHOMW BHIIE, B OTHOIEHWUM 3aMeCTUTEeJIeN,
KOTOPEE MOTYT HaxomouTbCcd Ha Ri, Rz, Rz m Rs.

Kak wuCriosylb3yeTcs B HACTOSAWEM JIOKyMeHTe, TEPMUH <KaJIKOKCWM»

OTHOCHUTCH K rpyriie ankui—-o-, rne AJIKMIT mMeeT 3Ha4YeHMnHd,
oriperneJieHHeIe BEHIIE, n rrme AJIKWITb HEI q_)pal"MeHT MOXeT OBITE
Heobsaz3aTesbHO 3aMelieH OIIHVM, IBYMHA i TPeMA IaMeCcCTUuTeJIAMu,

OIMCAaHHBIMM BHIIE 718 asikuiia. CpBA3pBaHMe ocyumecrTsisigercda uvepes —-0-.
B kauecTpe HEeOI'PAHMUMBAWILMX IIPUMMEPOB,  AJIKOKCKM IPYIIE  MOI'yT
BKJIOUATHL METOKCM, DBTOKCM, H-IIPOIOKCH, MIO-IIPOIIOKCH, H-OyTOKCH,
TPeT-0yTOKCH, BTOP-OYyTOKCH, H-IIeHTOKCH, H-I'@KCOKCU U 1,2-
OIVMEe TUIJIOYTOKCHU .

Kak wncriosp3yeTrcsa B HaACTOAWEM IOKYMEHTE, TEePMMH «apUJIOKCHU»
OTHOCUTCH K rpynamne apuii-0-, roe apui uMeeT 3Ha4YeHusd,
onpesesieHHEE nanee, " roe APUIIBHEM  dparMeHT MOXET OBITB
HeoDdaA3aTesIbHO 3BaMellieH OIOHWM, IOBYyMsS WM TpeMs 3aMeCcTUTesiaMu,
OINIMCaHHBIMU BHIIIE B OTHOUIEHUN K TpyIline Ar. CBAa3EIBaAHMUE
ocylumecTBisgeTcsa uepes —-0-.

Kak VICIIOJIB3YyEeTCH B HacToaueM JOKYMEHTE, TEPMMH
KAJIKOKCHAJIKWMII» OTHOCUTCSHA K AJIKMIILHOM IpyIne, MMeIOLL[eIZ AJIKOKCHU
zaMecTuTeslb. CBA3BBAHME OCYIHECTBISAETCH Yepes aJIKMJIbHYID IPYIHINny.
AJIKMIIb HEI bparMeHT 171 aJIKOKCU dparveHT VIMET 3HA4YEeHUHd,
ornpenesieHHBle B HaCTOoAmeM HOOKYMEeHTe, B OTHOIEHMM K OlIpeleliIeHUsaM
ajkuila M aJIkOKCHM, COOTBETCTBEHHO. AJIKOKCM M aNKUJIbHBEIE QparMeHTH,

KaXIkI, MOTYT OBITb 3aMelne HE OIOHUM, IBYMS IV TpeMs
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3aMeCTUTEeJIIMHA, ONVMCAHHBIMM  BBIIE C TOUKM 3PEHMA  OIpPeneJieHUS
anKmia .

Kak wmucrnojib3yeTcs B HACTOSUWEM INOKYMEHTE, TEPMUH «aAPUIIAJIKUII»
OTHOCUTCS K aJIKMJIbHOM TpPyIle, MMeK el apuiibHBEIN 3aMeCTUTEeJb .
CRaBBEBAHME  OCYIECTBJIAETCS 4Yepe3  aJIKUIbHY TIpyIIly. ApWIIL HEIM
bparMeHT ¥ aJKMIbHAasA TI'pyldla MMEenT 23HaAUYEHMs, OlpenesiIeHHBE B
HaCTOsleM IOOKYMEeHTE B OTHOUWEHMM K OIpeleJyIeHMAM apwuila U ajJKuia,
COOTBETCTBEHHO. APMIBHEM U aJKUJIbHHEM (parMeHTH, KaxXIbl, MOTYT
OBITB 3aMeleHds  OIHUM, OBYMS  WJIM  TpeMsa  3aMecCTUTEeJIAMU, Toe
3aMeCTUTENM UWMET 3HAUEHMs, OIpeIeJIeHHbBEe B HaCTOAIEM IOKYMEeHTE
IpY ONMCAHUM TexX 3aMeCTUTeJIe¥, KOTOPhEe MOTYT OIPUCYTCTBOBATH B
OTHOWEHUM K apwily U aJIKuiay, COOTBETCTBEHHO. B NPEenanouYTUTEJIEHOM
BapuaHTe OCYHECTBJIEHMS apPUJIaJKuWJI OperacTaBjseT cobom 0OeH3wu,
KOTOpEM saBysercs Ph-CHz-.

Kaxk VICIIOJIE 3YeTCs B HaCTOAMEM IIOKYyMEeHTE, TEPMUH
KAJIKOKCHMAPWJII» OTHOCUTCS K apuibHOM TpPyIire, MVMeonlen aJIKOKCU
3aMecTUTesSib. CBA3BIBAHUE OCYIECTBJIAETCHS UYepes apuilbHY TIPYIIINY.
AJIKOKCU bparMmeHT 171 aPITb HEIM bparMeHT VIMET IHAYEHUS,
orperieJyieHHBle B HACTOSIEM JOKYMEHTEe B OTHOIUEHUM K OllpellelIeHUsIM
aJIKOKCHM ¥ apwujla, COOTBETCTBEHHO. AJIKOKCYM ¥ apUJIbHBM OQparMeHTH,
KaxJIbI, MOTYT OBITB 3aMelnle HEL OITHUM, OIBYMS NI TpEMS
3aMeCcTUTEeNIAMM, TIe 3BaMeCTUTEJIM MWMET 3HAUeHMUd, OlpeIeJjIeHHHE B
HaCcTOsAlleM IOKYMEHTE IIPM OINMCAHUM Tex 3BaMecTuTejier, KOTOPHEE MOTYT

npucyTCcTBOBaTh B OTHOWEHMM K aJIKOKCHM M apmnii, COOTBETCTBEHHO.

Kaxk VCIIOJIb3YeTCs B HacTosameM IOKYyMEeHTE, TEePMUH
KUMKJIJIOAJIKMIIaPUII» OTHOCUTCSH K APUITBHOM Tpynmne, VMenien
UUKJIIMUECKUM  AJIKUJIBHBEIM  3aMecTuTesib. CBA3HBaHME  OCYHECTRBJISETCHT
yepes apwibHYyD Tpynny. LUUMKIOANKMUIBHHM  OparMeHT U apUJIbHBN

bparMeHT wMMenT 3HAUeHUd, ONpPeIeJIeHHBIE B HACTOSIMEeM IOOKYMEHTE B
OTHOWEHUM K OIpPenesjieHMAM LUKIJIOAJIKMUIIa U apuila, COOTBETCTBEHHO.
[IMKJIO AJIKMITb HEI bparMeHT 128 apPWIIL HEIN bparmeHT, KaxXIev,
HeoBg3aTesIbHO MOTYT OBTHL  3aMelleHb  OIHMM, IBYMsS WM  TpeMsd
3aMeCTUTENIAMM, KaK MBJIOKEHO B HACTOAUWEM IOKYyMEeHTEe C TOUKM BPEeHUS
OrpenesIeHUM alikujla M apuilia, COOTBETCTBEHHO.

Kaxk wmcnojnb3yeTcsd B HAaCTOdlleM IOKyMeHTe, TEPMUH  «apUJI»

OTHOCUTCHA K MOHOBAJIEHTHOMY (Ba WMCKJIOUEHMEM CJlydaes, Korrga mu3
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KOHTEeKCTa crlenyer MHOE) apoMaTUdeCKOMY KapOOUMKINYE CKOMY
raagmurkaily, uMmewpimneMy OIOHO, IOBa, TPV, UYeThpe, I[IATbh MM HeCTb KOJIeL
M MMeleMy yKasaHHOe UYMCJIO aToOMOB YyoJjepona (uiaM, KoTrga OHO He
ykaszsaHo, ot 6 mo 30, or 6 mo 12 mnm or 6 mo 11 aTomMoB yrJyepozna) .
B OpennouTMTeJIbHOM BapMaHTe uMeeTcs OIOHO, IBa WIM TPpM KOJbLA.

ApMHbHaH IpyIiia HeoOga3aTeJIbHO MOXeT OBThH 3aMelleHa OIHMM, OIBYMHA,

TPEMHA, YEeTBEIPDbEMSA I IIATBIO 3aMeCTUTeJIAMN, OIIMCAaHHBIMU BHIIES B
OTHOUWEHWN K HeoOsa3aTeslbHBM 3aMeCTUTEeJIAM, KOTOPEIE MOTYT
IIprucyTCTBOBATh Ha rpyimie Ar. B NIpedrnodTrmMTeJIb HBIX BapraHTax
OCyleCTBIICHMA MSO@peTeHMH apuJjibHaA rpyIlna BKRJIOUAaeEeT :
apoMaTmdeCKoe MOHOLMKJIMMUE CKOE KOJIBLIO, cogepxanmee 6 aToOMOB

yoJiepona; apoMaTUUYeCKYyHn KOHISHCUPOBAHHYD OMIMKIMYECKYK KOJIBLEBY
cucreMy, comepxamywn 7, 3, 9 wmmm 10 aTomMoB YyIrJjepoma; WK

apoMaTNUECKYKn KOHISHCUPOBAHHYI TPULHVMKIIMUEeCKYK KOJIBLUEBYIO CHUCTeMy,

comepXalyio 10, 11, 12, 13 I 14 aToOMOB yrJiepona.
HeorpannumBaomme I[IPUMEPR apuiia BRJw4YanT ofenms w  HabTmwi. B
IPEeINoOUTUT JIbLHOM BapuaHTe OCyleCTBIIeHNS HeoOsg3aTe b HEM

3aMeCcTUTeJIb TPYIINE Ha apuilbHOM I'PyIrne MoxeT OBTh He3aBUCUMO
BeIOpPaH w3  I'MIPOKCH, Ci-saumia, C1-6allMJIOKCH, HUTPO, aMMyHO,
kapboxkcuia, umaHo, Ci-salikuiaMuHo, IMCi-gaJIKMJIaMMHO, TMHOJIA, XJiopa,
6poma, oropa, woma, SOs3H, SH u SR', rme R' HezaBucuMO BHOpPaH U3
TOM X€& TPYINeE, YTO ¥ Ri OTHOCUTEJIBHO (QOopMyJiH Ia.

Kak wumcnonb3yeTcs B HACTOSIEM IOKyMeHTe, TEPMUH  «aPUJI»
OTHOCUTCS K MOHOBAJIEHTHOMY (3a UCKJIOUEHMEeM CJydaeB, KoIja us3
KOHTEeKCTa crenyer nHOe) apoMaTmuueCcKoMy KapOOoLUMKIINUE CKOMY
raiukaJly, HuMepleMy OIHO, oBa, TPy, 4YeTHpEe, II4ThE WJIM WeCThb KOJIell
¥ MMenleMy YKazaHHOEe UMCJO aTOMOB yIJiepona (mjiM, Xorma OHO He
ykazsaHo, orT 6 mo 30, or 6 mo 12 mnm oT 6 mo 11 aToMOB yIJjlepona) .
B OpeniIouTUTEJIbHOM BapMaHTE UVMeeTCHd OIoDHO, IOBa WJIM TpM KOJIbLia.
ApunbHasg Tpyhnna Heobg3aTelbHO MOXeT OBITH 3aMmelleHa OINHMM, OBYMHA,

TPEMA, UeThIPbEMSA i IATBIO 3aMeCTUuTesIaMn, OIIMCaHHBIMUA BLIIE B

OTHOIWIE HUM K HeoOga3aTeslbHEM 3aMECTUTEIAM, KOTOPEIE MOTYT
MPUCYTCTBOBATE Ha Ipyrnne Ar. B I[IpenlouTUTEJIbLHBEIX  BapMaHTax
OCYylleCTBJIEHUSI nzobpeTeHUs apuibHag Tpynmna BKJIOUAET :

apoMaTUuyeCckKoe MOHOLIUKIIMYECKOE KOJIBILIO, cogepxaliee 6 aToOMOB
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yIJlepona; apoMaTHUUYeCKyl KOHISHCHMPOBAHHYD OWIUKINYIECKYK KOJIBLERBRYIO
cucremy, comepxamyno 7, 8, 9 wmmm 10 aToMOB yIJIepoHa; WM

apoMaTMUECKYID KOHIOCHCHUPOBAHHYID TPUHUIVMKIIMUYECKYI KOJIBLUEBYK CHUCTEeMYy,

comepxaumyio 10, 11, 12, 13 ZAERZ) 14 aToOMOB yrJjepozna.
Heorpanuuupammme OpUMEpH apuila BrJodawT GeHuy um HadTmo. B
NPennouYTUTEIILHOM BapraHTe OCVYIIEeCTBIIEHUS HeobOsa3aTeslbHBIN

3aMEeCTUTEJIb TPYINE Ha AapWJIbLHOM TI'PylnlIe MOXeT OBTbH He3aBUCKMO
BHIOPAH nus3 I'MOPOKCH, Ci-saumia, Ci1-6alIMJIOKCH, HUTPO, aMMHO,
xkapboxkcuia, umaHo, Ci-galikKuiIaMuHO, OuCi-gaJIKMIaMMHO, THOJa, XJopa,
bpoma, oTopa, woma, SOszH, SH u SR’, rme R' HezaBuCUMO BHIOPAH U3
TOM Xe& TPYIIE, YTO M Ri OTHOCUTEJEHO QOopMysH Ia.

Kaxk UCIOJIL3YyEeTCH B HaCTOSaEM OOKYMEHTe, TEepMMH «5-
3preTepoapmyl» OTHOCUTCSA K MOHOBAaJIEHTHOMY (3a MCKILUYEeHMEM CJlydyaesr,
KoTJa M3 KOHTEeKCTa CcJjelyeT MHOe) HeHACHIeHHOMY apoMaTUueCKOMYy

IeTepPOLUKIIMUEeCKOMY paarkasy, wMmeomeMy oT 5 nmo 30 ujleHOB KOJIbIA B

BUIE OIIHOTO, IBYX, TPEX, yeTHpex, IIaTuy Wi e CcTm
KOHIEHCUPOBAHHEX  KOJeL U, o MeHbuem Mepe, OIIHO  KOJIBLO,
comepxamee, 10 MeHblIeM Mepe, OIVH I'eTepoaToM, BHOPAHHENM U3
Tpyrnsl, BkJmovammen N, O wu  S. B IpenrnouyTuTesbHOM —BapuaHTe

OCYWECTBJIEHVA VIMEITCS OIHO, IBa WM TPM KOHIEHCUPOBAHHBIX KOJILLA .
JocTyrnHbe aTOMH yIUlepona u/uiy T'eTepOoaTOMbl B KOJIBLEBOM CUCTEeMe
MOTyT OBITH BaMEUEeHBl B KOJIbLE OIHMM, OBYMS, TPeMs, UYEeTHPbMS WIN
MNSTbI0 BaMECTUTEJIM, OINMCAHHBIMM BHIIE B OTHOUWEHMUM K BaMECTUTEJISM,
KOTOPBEIE MOT'YT IMIPUCYTCTBOBATHL Ha Tpyrnne Ar. I'eTepoapwuiibHEE T'PYIINE
MOTYT BKJIOUATHL aAPOMATUUECKYID MOHOUMKIMUECKYI KOJILIIEBYID CUCTEeMY,
comepxalee HeCTh UJEeHOB KOJblla, M3 KOTOPHX, I[I0 MeHbIel Mmepe,
OIMH uJIeH KOJIblla npencTaBjggeT cobowm atoM N, O uim S, M KoTopasd
HeoBdg3aTeNbLHO COIEPXUT OIuH, oBa WM TPUM  JONOJHUTEJHHBIX
KOJIBIIEBEIX  aTOMOB N apoMaTUuyeckoe  MOHOUUKIIMUEeCKOEe  KOJIbIIO,
comepxamee MEeCThb UWIJIEHOB, W3 KOTOPHX OIMH, MOBa WK TpMU YJeHa
KOJIblla IMpPelCcTaBJsaonT cobolr N aToM; apoMaTHMUeCcKyKn OUMUMKIMYECKYIO
KOHIEHCHUPOBAHHYK KOJIBUEBYK CHUCTEMY, COIEpXallylw IEBSAThH UJIEHOB, U3
KOTOPEIX IIO0 MEHbUIEM Mepe, OIMH uJjieH KOJiblla IpelncTaBjgeT cobon
aTomMm N, O minm S u KoTopas HeoBda3aTeJIbHO COINEPXUT OIOVH, IBa WU

TPM JOIIOJIHMNTEJIb HEIX KOJIBLIEBBIX aToOMOB N; mJjinm apoMaTUHUECKYIO
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OULMKIIMYECKYD KOHISHCUPOBAHHYK  KOJIBLEBYI CUCTEMY, comepxamymno
OeCATb YWJIIEHOB KOJIblla, W3 KOTOPHBX OIOVIH, HOBa WJIM TPpM 4WiieHa KOJibLia
npencTapygioT codoy aroM  N. [lpuMeps  BKJIOUAKT, M 3TMM He

OTPaHMUMBAKTCHA, IMPUIOMII M XVMHOJIMII.

Kak MCIIOJIBE3YyEeTCHA B HacTodleM JOKYMEeHTe, TEPMMH «5-
20'€ TEPOLUVIKIIVIII» OTHOCUTCHA K MOHOBAJIEHTHOMY (za MCKIJIOUEHMEM
ciiydaesn, Koroma ns3 KOHTEKCTa craenyerT MHOE) HaCBIII€eHHOMY nijin

YaCTMUYHO HEHACHIIEHHOMY I'e€TEePOLUKIIMYUEeCKOMY paiMKally, HJMepleMy OT
5 mo 20 wujeHOB KOJblla, T'HOe, IO MEeHbIEeM Mepe, OIOMH UJIeH KOJNbla
BEIOpaH M3 TIpynne, BkaouUaomeyw N, O m S, M IPencTaBJIEHHEM B BUIE
OOHOT'O, XIBYX, Tpex, UYeTHpex, I[IATM WIM WNeCTM KOHIEHCHMPOBAHHEIX
KoJIell. B OPEeOnOUYTUTEIILHOM BapMaHTe OCYIIECTBJICHNA panrKajl
COmepXuUT OIVMH, IOBa WMIM TPpM KOJblLAa. B NpPeOnodTUTEeNbHOM BapUaHTe
OCyWeCcTBJIeHN paXamukall colepxur orT 5 no 10 uJjeHoB KoJbla.
I'eTepoUMKIIVIIL HEIE panmKaJsie MOT'YT BKJIOYATD : MOHOUMKIINYECKYIO
KOJIBLEBY CHUCTEMYy, COIepXalyl I[1ATh UYJIeHOB KOJIblAa, W3 KOTOPBX, 10
MeHblley Mepe, OIMH uJleH KOoJblla IIpejcrabiiger coboir atoMm N, O wunm
S, 171 KOTOPEIN HeoOA3aTesNIbHO COHNEePXNT OnMH IOTIOJIHN T €JIb HEIM
KoJsibLerow aToM O MM OAMH, IIBa WM TPU IOINOJIHUTEJIbHBIX KOJIbIEBHIX
aromMa N; MOHOLMKIIMYECKYI KOJIBLEBYID CHCTEeMy, COIepXalyln WecTb
YJIeHOB KOJbLAa, ¥3 KOTOPHX OIOMH, MOBa WM TPpM WIEHOB KOJbLA
NpencTapIsoT codor atoM N ¥ KOTOPBM HeoOsA3aTesIbHO BKJIIOYAET aToM
O; OMUUMKIIMUYECKY KOHIEHCUPOBAHHYK KOJIBLEBYI CUCTEMY, COIepXallyl
IeBATh UJIEHOB KOJIbLA, W3 KOTOPHX, [I0 MEeHblley Mepe, OIUH UYJIeH
KOJIbLIa npejgcraeigeT cobon arTom N, 0] 1ZN)8%1 S 178 KOTOPHIM
HeoOA3aTeJIbHO COOEPXUT OnOuH, oBa nim TEM IOIIOJIHNTEJIb HBIX
KOJIBLEBBIX aromMa N; mar OUUMKIIMYECKYK KOHIEHCHPOBAHHYK KOJIBLEBYK
CHUCTEeMY, COOepXallyln OeCATb UYJIEHOB KOJbLAa, W3 KOTOPHBIX OIOMH, IOBa
WM TPM  YJEeHOB KOJIblla I[NPencTaBJsanT cobor atoM N. IIpuMepE
BKJIOYUAKT, ¥ OBTMM He OI'PaHUUYMBAKTCS, IMPPOJIMHWII, IUPPOJIMIVHWII,
1, 3-nuoxcomnaHui, MMMIOA3OJIVMHNIL, VMM ASOJINIOVHNIL, OMPas30JIMHNIL,
NMPa30JINIVHUIL, IUIIEPUNVHWIT, MOPQOJNIMHWMII MM IUIIepasMHUII.

JocTyIHEE KOJIbLIEBHE aTOMEL yronepona U/ i KOJIbLEBEIE
TeTEPOATOME «TE€TEPOLUMKIIMIIBHEIX» KOJIBLEBEX CUCTEM, OINMCAHHHX BHIIE,
MOTYyT OBTBH BaMEUeHBEl ONHMUM, IOByMsa, TpeMmsa, UYeTHPbMA WMIM [ISThD

zaMecTuTeam. Korma KOJbLO (a) =BaMemeHOo (k) OIHMM WMIM HECKOJIbKUMU
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reTepoaToMaMy, TIeTepOoaTOMHEE 3aMeCTUTeNM BHOpaHw M3 rajorexHa (F,
Cl, Br m I) m M3 KUCJIOPOHa, as0Ta M Cepv, I'Ie KUCJIOPOI, a30T WU
cepa o00pas3yonT dYacTb QparMeHTa 3aMecTuTenda. Korma KoJbLO (&)
3aMeleHo (bl) OIOHUM WIIN HECKOJIbKUMU reTepoaToMaMy,
NpennouTuTesyibHo, dYro 1, 2, 3 wuin 4 TreTepoaTOMHHX 3aMeCTUTEJIS
BEIOPAHE M3 TPYINNH, BKIOUAOIEN KMCJIOPOI, as30T, Cepy ¥ TaJIoTeH.
[lpyMepEl TPynn 3aMecTuTesiey, KOTOPHE MOTYT INPUCYTCTBOBATH B
TETEePOLUUKINUECKON  KOJILIEBOM  CUCTEeMEe, MOT'YT OBITH HEe3aBUCUMO
BEIOPAHEL nus3 I'MIOPOKCH, Ci-saumia, Ci-salUMJIOKCH, HUTPO, aMMHO,
kapbokcuia, umaHo, Ci-salkujaaMmHo, IUCi-gaJIKMIJIAMMHO, TMHOJIa, XJiopa,
6poma, oTopa, woma, SOszH, SH um SR’, rme R' HezaBuCUMO BHIOPAH U3
TOV Xe& TPYIMIE, YTO M Ri OTHOCUTENbHO QopMysH Ia.

Kak wucrojsib3yeTcs B HaACTOsAlleM JIOKyMeHTe, TEePMMH  «aLlWJI»
OTHOCUTCSH K IPAMOMY I Pa3sBEeTBIIEHHOMY, HaCHIEHHOMY I
HeHAaCHIeHHOMY, 3aMelleHHOMY WJIM He3aMeueHHOMY, MOHORBAaJIeHTHOMY (3a
UCKJIDUEeHMeM CcJjlydaeB, KoIJa M3 KOHTeKCTa ClelyeT MWHOe) paluKaly,
KOTOPEM BkJOuaeT o¢parmedHT -C(=0)-, ©me CBA3HBAHME OCYUHIECTBJISETCS
yepez atoM -C- o¢parmenTa -C(=0)-, UM COIOEpPXMUT YyKaA3aHHOE UMCJIO
aToMoB (mMJv, KoI'la OHO He yKasaHo, auujbkHas Trpynna muMveer 1-6,
mwm 1-4 wnm 1-2 aToMOBR yrJjepona, BpBrkimouas artom C  dparmeHTa -
C(=0)-), HeobOa3aTeJIbHO 3aMeleHHOMY  OIIHIUM, OBYyMS WJIM  TpeMsd
3aMeCTUTesSIAMM, HEe3aBMUCUMO BEOPAHHBIMM M3 TPYIINE, OINMCAHHOM BHIE B
OTHOUEHUM K 3aMeCTUTeJIsIM, KOTOPEEe MOTI'yT IIPMCYTCTBOBATH Ha Ri, Rz,
R3 m Rs. B kauecTBe HEOTI'PAHMUMBAKIMX IIPUMEPOB, aLUMJIbHEE I'PYIINH
BrJouanT HC (=0)-, CH3C(=0)-, C2HsC(=0)-, C3H7C(=0)-, CsHoC(=0)- wm
CsH11C (=0) —.

Kaxk mMCHoJib3yeTCs B HAaCTOodAlleM TOKYMEHTE, TEPMUH «alUJIOKCU»
OTHOCUTCH K IpsaMoMy Wan pa3BeTBJICHHOMY, HACHIIeHHOMY ZN) 8%
HeHAaCHIEHHOMY, 3aMelleHHOMY WJIM Hes3aMelleHHOMY MOHOBAaJIeHTHOMY (3a

UCKJIOUEeHUEM CJIydYaeB, KOTIa M3 KOHTEKCTa CcJelyeT MHOe) paluKaly,

KOTOPHIM BKJIIOUaEeT dparMeHT -C (=0)-0-, rIe CBA3EBAHUE
ocylmecTBJsgeTca uyepes artomM -0-, ¥ COOEePXMUT YyKa3aHHOe  UMCJO
aToMoB, BrJwpuag aromM C ¢parMenra -C(=0)-0- (mam, KoOI'Za OHO HE

yKazsaHo, aluujokcu Ipynna comepxur 1-6, 1-4 wmmm 1-2 aToOMOB

yoJjepona, BKJIOUA S aToMm yoiepona bparmeHTa -C(=0)-0)-),
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HeOoOsa3aTeJIbHO 3BaMEUIeHHBM OIHMM, IORYMS WM TPpeMsa 2BaMeCTUTEeJIsaMU,
KOTOPHE MOI'YT HOpUCYTCTBOBATbL Ha Ri, Rz, Rz m Rg. B kauecTse
HEOTPaHMUMBALIMX [IPUMEPOB, AUMIOKCKM TIpPyHnne BskjaodaioT HC(=0)-0-,
CH3C (=0) -0-, C2HsC (=0) -0—, C3H7C (=0) -0-, C4HoC (=0) -0O- u
CsH11C (=0) =0-.

Kaxk wucnojp3yeTcsa B HaACTOSUleM IOOKyMeHTe, TepMMH «C2-6CIIOXHBIN
50MpP» OTHOCUTCSH K 3BaMEUEHHOMY WM He3aMEUWeHHOMY MOHOBAJIEHTHOMY
(3a MCKJIOUEHMEM CJIydaes, KOoTga M3 KOHTEeKCTa CcJeldyeT UHOe)
pamukany, KOoTopem comepxuT RisC(=0)-0-Ri9, 1Tme Rig BeHOpaH U3
Tpynnel, cozmepxamenn H wn  Cigankwmia, ¥ Ri9 BeOpaH wu3 TPYyIIH,
BrImouanmen Ci-saJIkujl, C YUYeTOM MaKCUMAaJILHOTO OBmero KOJMYEeCTBa
atomoB C, Brpdasa artoMm C dparmMernTa -C(=0)-0- mus R18C(=0)-0-Rig,
paBHOTO mecTr. CBA3EBaAHME OCYUWECTBIAETCA udepes Rig mnam Rig, Opu
5TOoM H Ha CcoOoTBeTCTByNIEY Ipyllla OTCYyTCTBYyeT, Tak UYTO allkKuilbHas
rpyrina, MOCPEJCTBOM KOTOPOM IPOMCXOIMT CBS3LIBAHUE, aBJjIgeTCcs
IBYXBaAJIEHTHOV, WM, Korma Rig npencrasnaseTr cobom H, uyepes arom C
bparmernTa -C(=0)-0-. B [IpearnodTuTesIbHOM BapMaHTe OCyUeCTBJIeHUS
C2-6CJIOXHENM 20Mp, BkJMOuas arom C oparmenra -C(=0)-0, wmeer 2-5
aToMoB  yrJjepona. C2-6CJIOXHEIM 20up HeobOg3aTeJyIbHO  MOXeT  OHTh
3aMelleH OJHUM, IBYyMs I Tpems 3aMeCTUTesIAMA, He3aBUCHUMO
BEIOPAHHBIMM M3 TPYIINE, OMINMCAHHOW BHIIE B OTHOIEHUM K 3aMEeCTUTEeJISM,
KOTOpBEIE MOI'yT IpucyTcTBoBaTh Ha Ri, Rz, R3 m Rs. B r1nopsazngke
HeoTpaHnumBawomero npuMmepa, C2-¢CHOXHBIM 30UP MOXeT MIPeICcTaBJIaATh
coBom -CpH4-C (=0)-0-CyHs, rme odparmenT -CH4— npencrarBnasgeT cobom -
CH,-CHz—-, m cBsa3bIBAHME OCYUECTBIIZeTCsa uepes ¢parmeHT -CoHs-—.

Kak wmcrnose3yeTcsa B HaCTOSAlEeM IOOKYMEHTE, TEePpMMH «aJibIelui»
OTHOCUTCH K IpAMOMY U PasBETBIIEHHOMY, HACHIIEHHOMY U
HEHACHIEHHOMY, 23aMelleHHOMY MWJIM He3aMelleHHOMY MOHOBAaJIeHTHOMY (3a
VCKJIDUEHVEM CJydaeB, KOI'Da M3 KOHTEKCTAa CJenyeT MHOE) palukKaly,
KOoTOpe comepxuT HC (=0)-Roo—, T'Ie CBAS3LIBAHME OCYUECTBJISETCS Uepes
—-Roo—, CcoOmepxuT yKa3aHHOE UYMCJAO aTOMOB, BKJIOYadad atoM C dparMeHTa
e -C(=0)- (mnm, xorzma OHO He YyKaszsaHO, aJbIeruiHad TIpylna ¥JMeEeT
1-6, 1-4 wnun 1-2 aTomMoB yIJlepola, Bkiwdasa atoM C odparMeHTa -
C(=0)-), HeoDa3aTeJIbHO 3aMeleHHOMY  OIIHWM, IOBYyMS WM  TpeMd
3aMeCTUTENIIMM, KOTOPEM MOXET NPUCYTCTBOBATEH Ha Ri, Rz, Rz mmam Rs.

B KrauecrTrse HEeOT'PaHUMUMBAIMX InprMeposnB, aJibeT'MiHbBIS TPOYIIIBEL
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BxyouainT HC(=0)-CHz—-, HC(=0)-CzHs—, HC(=0)-C3He—, HC(=0)-C4Hs- wu
HC (=0) -CsHio-.

Kak wmucnojib3yeTcs B HACTOSUWEM INOKYMEHTe, TepMMH «dToparikmii»
OTHOCUTCSHS K aJIKMJIbLHOM Tpyllle, IIe aJKujbHasa Ipylna IIpelcTaBJiisgeT
coboy HNpsSMOM MM PasBETBJICHHBEIM HACBILEHHEM MOHOBAJIEHTHHM  (3a
UCKJIIOUEeHUEM cJydaes, xorzma us3 KOHTEKCTAa cyenyeTt VHOE)
UVKIJIMUSCKUN WMJAIM  aLUUKJIMUECKUM YITJIEBOOOPONHEM pPaluKalj, MMeKInn
yKasaHHOEe uUMCJIO aTOMOB Yyrjepoma (umnam, KOorma OHO He YyKas3aHo,
auuKIMUYecKas alJlKMJbHasd Tpynna uMmMeer 1-6 miam 1-4 aTomMoB yIJjepona,
M LUMKIKMYeCcKas aJIkuijibHasa TIpynna uMeeT 3-6 aToOMOB yIJlepozna),
3amMeumeHHee oT 1 mo 6 atomamm F.

Kaxk VICIIOJIbE3YETCS B HaCTOsAIEM IOKYMEeHTEe, TEPMUH
«bTopanmkeHMJI» OTHOCUTCHS K AaJKEeHUJIBHOM Tpynne, I'Ie aJIKeHUJIbHASA

Tpyrra rnperncTaBygeT coOoM IMPAMOM MJIM PAa3BETBJIEHHBM HEeHAaCHIIeHHBM

MOHOBAJIEHTHBIN (3a wCKJNUEeHMEM CJIyyaesn, KoT'ja M3 KOHTeKCcTa
cienyeT nHoe) AUUKIIMYECKUM MM UMKJIIMYEeCKUN  yTIJIEBOIIOPOIIHEM
paIMkKas, VMelyy OIHY WJIM HeCKOJIbKO IBOMHBIX cBazem C=C, u

CO,H@p)KB.UJ;I/IfZ[ YKaA3aHHOEe 4YMCJIO 4aTOMOB YyIUulepolla (MJIM, KOorrma OHO He
YKasaHo, AlVKIINM4YeCKaA AJIKEHMIJIbHAA rpyiriiia mmeeT 2-6 1Z0)8%1 2-4
aToMOB yrJjiepoda, LUKIIMYeCKaA AJIKEHMIJIbHAA IrpyIliria uMeeT 4-6

aToOMOB yIJlepoma), 3aMelmeHHHe oT 1 1mo 6 aromamm F.

Crioco® MOJIy4YEeHU S COEeIMHEHUS bopmy B Ia WUIn Ib,
PearnoUTUTENIBHO, OCYWEeCTBIIST B IPUCYTCTBUU MOAXOISAMEe 0
pacTBOpPUTENIA .

[lomxonsamme pacTBOpUTeN M BKJIIOUA0T YTJIEBOOOPOIHEIE
pacTBOpPUTEIM, TakKue Kak OeH30J U TOJYOJI; PAaCTBOPUTENM TUIla

IPOCTHX 30upoB, Takye KakK OUBTUJIOBHMU 20Up, TeTparunpodypaH,
OMOEHWIIOBEI  230UpP, aHUB0J U JIMMETOKCUOEHR30JI; TaJIOTEeHUPOBAHHHE
YIJIEBOOOPOOHEIE PACTBOPUTEIM, TaKME KakK METMIIEHXJIOPUIL, XJIOpodopmMm

¥ XJOPOEeH30JI; PACTBOPUTENM KEeTOHHOTO TUla, Takue Kak alleToH,

METUIIDTUIIKETOH U METUIMIOOYTUIKETOH; PACTBOPUTENM CIMPTOBOIO
THra, Takue Kak MeTaHOJI, BSTaHOoJI, I[IPOIaHOJ, WI3OIPOIaHOoJ, H-
OYTUIIOBEIM CHUPT U TPeT-OYyTUJIOBEM CIMPT; PacTBOPUTENM  THUIA

HUTpMIa, Takye KakK alleTOHUTPWUJIl, [PONMOHUTPMII U OeH3O0HUTPUI;
PacTBOPUTENM  CJOXHOBOUPHOTO  THIA, TakMe Kak = 9TuilaleTaTr U

ByTuiaueTar; PacTBOPUTEIN THna KapOoOHATOR, Takue Kak
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STUMIICHKAPOOHAT M NPONMIIEHKApOOHAT; ¥ TOoMy HnomobHoe. OHM MOTYT
OLITH MCIIOJIB30OBAHE OTIOEJILHO, JMOO IBa WM 0Oo0Jiee M3 HUX MOTYyT OHTH

MCIIOJIb3OBAHBL B CMECHU.

[lpenmnouTmuTesibHO, B crocobe 1o HacTogumeMy M300pPEeTEHUD
VCIIOJIbE3YEeTC S VMHEP THHIM PacTBROPUTEID . TepMuH «KUMHEP THLIM
PacTBOPUTETIE» O3HauvaeT pacTBROPUTEND, VHEP THHIN B YCIJIOBUSAX
peaxkumu, B CBA3M C KOTOPBIMM OH OINMCaH, BkJKOUYasg, HaIpuUMep,

OeH30JI, TOJIYOJ, AalLUeTOHUTPWJI, TeTrparmipodypaH, IuMeTuidopMaMUn,
XJIOPpOoYOpPM, METUJIEHXJIOPUO (MM IOUXJIOPMEeTAaH), IOUDTUIIOBHY 30Up,
STUJjlalleTaT, alleTOH, MeTUJIDTUIIKETOH, MeTaHOJI, 9STaHOoJ, MOPOoIaHoJ,
MB0OPONaHoJ, TpeT-0yTaHoJ, IMOKCaH, IIMPMOMH M TOMYy LIOHNODHOe.
TerparunpodypaH SBIIETCHS OCODEHHO MNPEONOUYTUTEJILHEM.

[lpennouTmUTEeNIEHO, crocob o HAaCTOgueMy N300pEeTEHUD
OCYWEeCTBJIADT B 10 CYLECTBY CYyXUX YCJIOBUIAX.

dochopoxyopunaT MoOXeT ObTh IIOJIyYeH MCXOAsa U3  apuJIOKCHU
bochoponmxyionnaTa u COOTBETCTBYIUMM obpaszom BAWUULEHHOT'O
AMMHOKMCJIOTHOT'O IIPOMB3BOAHOT'O. AJIBTEPHATUBHO MOXeT OBThL IIPUMEHEeH
bochaTHB CHMHTE3 C MUCIOJb3OBAHMEM IIOIXOISANMX  KOHIEHCUPYIOWMX
ATeHTOB.

[lpennodyrmuTesibHO, CIOCOD IIoJiydeHMsa coenmHeHus QopMmyJisl  Ib
MOXEeT BKJIOUATE CTaIMKw 3aumMTel cBodomHom OH rpynmnsl Ha HYKIIEOo3uie,
oTJMYanmencss oT  TOou, K KOTOpoOM rnpucoenmHeH  docbopammmar.
HarnprMep, OCYyIWECTRBJIEHME B3auMMOIEeNCcTBMS 3'-Ie30KCHMHYKJIeo3MuIa C
xejlaeMeIM  dochopoxjopumaToM B OpucyTcTBMM TpeT-BuMgCl no3Bojser

nonyuuthb 2'-bochopamMmmar.

BzauMomemncreme 3'-mesoxcHUMHyKIeosmupma ¢ POCls, BaTeM C COJbD
N'RsRgHz MO3BOJISET HNOJYUUTL COeOMHEeHUs, TIOe xaxient u3 U u V
npencraeyigeT cobom -NRsRg. Ilomxomamme COJM BKJIIOYUALT XJIOPUI,
TO3WMJIAT, cyabpdoHAT " CJIOXHO3 QMPHEE cou, Takue Kak 4-
MeTMIIOeH30JICYJIbEQOoHAaT. [locaenywimee nobaBRJIeHMe OCHOBAaHMS, TakoTro
KaK  IOUMU3ONPONUIIBTUIIaMHUH, MOXeT CrIocoBCTBROBATH OCyllECTRBRJIIEHUI
cnocoba.

Kak VCIIOJIbBYyEeTCH B HacTogueM IOOKYMEeHTe, TEePMUH
«KCTEPEOU3OMEDP» OIpenesigdeT BCEe BO3MOXHEE COEIMHEHMS, COCTOdlMEe M3

TEX XEe€ aToOMOB, CBSIBAHHBIX OIOHOM M TOM Xe I[I0CJeJOBaTeJIbHOCTHIO
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CBSA3eM, HO UVMeKIMe pPaz3JjIMUHBEE TPEeXMEPHHE CTPYKTYPH, KOTOPEMMU
MOTYyT oOJjlamaTb COEOMHEHMS I[I0 HACTOoOAWEMy M300peTeHMD.

Korma coemuHeHMS B COOTBETCTBMM C HAHHEM M300peTeHMEM
¥“MeonT, 10 KpauHeM Mepe, OIMH XMpPaJIbHHM LEeHTP, OHM MOTIyT,
COOTBETCTBEHHO, CYWECTBOBATH B BUIE 3HAHTUOMEPORB . Kornma
coemMHeHMsa objlamanT IOByMS WM 0OoJiee XMPAaJIbHEIMM LEeHTpaMM, OHMU
MOTYT, KpoMe TOro, OHTb B BMIOe IJuacTepeomusoMepoB. Korma cnocob
MOJIyUYeHUS COeIMHEHUM B COOTBETCTBUM C MW3I0OpeTeHMeM IIPUBOIUT K
cMecu CTEPEOU30OMEPOR, DTU VB0OMEPEL MOTYT OBIT b pa3neJieHsl
ODWENPUHATEIMM MeTOoIaMy, TakMMM Kak IpenapaTmuBHasa xpoMaTorpadmda.
CoenuHeHusa MOTYT OBITH [OJIYUYEHEl B CTEPeOXMMMUECKM CMellaHHOM BUuIEe,
WM  OTIEeJIbHEE DHAHTUOMEPH MOTYT OBTbH I[OJIYYEHHE CTaHIapPTHBIMU
MeToImamu, V3BeCTHBEMU cneumaaucTam, HanpuMmep, nyTeM
BSHAHTUOCIeUUONISCKOTO CUHTEe3a Wi paszzesieHus, obpa30oBaHuUA
IVaCTEePeOM30MEPHEIX I[1ap IIyTeM I[OJIyUeHMS COJIM C OITHUYeCKM aKTUBHOMN
KMCJIOTOVM C rocienyomeld OpaKUMOHHOM KpUCTajiM3alver ¥ BHIeJIeHUS
CBOOOOHOT'O OCHOBaHMUA. CoeIMHeHMs TakKxe MOoI'yT OBTb paslesieHB
nyreM ob0paszoBaHUSa IMACTEPEOMBOMEPHBIX CJIOXHBIX 20UPOB WIIM aMMUIIOB C
[10CJIe Iy 0ILM XxpoMaTorpaduueCcKuM paznesieHreM n yoaJieHreM
XUPAJILHOTO BCIOMOTI'ATEJIBHOT'O BelecTBa. AJbLTEPHATUBHO, COeIMHEHMS
MOTyT OBITBH Pa3meJIeHEl C MCIOJb30BAHMEM XMPAJIbHOM KOJIOHOUHOM BIOXX.
CilenyeT HOHMMAaTh, YWTO BCe TakKye M3OMEPH U MX CMeCKM OXBaThBAKTCH
00BEMOM HACTOAWEI'0 M300peTeHMd.

KpomMe TOTO, CJenyeT I[IOHMMATL, UYTO GOChaTHHM LEHTP SBJSETCH
XVPaJIbHEIM B COEOMHEeHMAX I10 HaCTOoSAlleMy M300peTeHMIO, ¥ COeIMHEeHUS
MOTYT CYIECTBOBATE B BuUIEe IMacTepeomszoMepor Rp m Sp. CoenmHeHUME
MOXEeT MNPpelCcTaBJiaTh CcoboM cMecChb Rp M Sp MM ABJIATHCS OIHMM UMCTBEM
OIMacTEpPeOonU30MeEPOM. B NPEenIouTUTESIBHOM BapMaAHTE  OCYUECTBJIEHUSA
CoenuHEeHMVEe MNpencTaBJysgeT cofOoM MO CYWEeCTBY UYUCTHU OUACTEPEOUIOMED
JInbo Rp, hpiziele) Sp. lon «I10 CYyHeCTBY UM CTBEM OTOEeJIbHBIM
IMacTepeor30MePOM» IMOHMMAKT, UYTO COeIMHEeHMEe COCTOMT Ha 98% unu
bojiee wm3 Jmbo 1OuacrepeomsoMepa Rp, Jmbo nguacrepeomsoMepa Sp. B
IPpyT'OM  BapMaHTe  OCyUWeCTBJIEHUS OHO  MOXEeT OBITH cMeckio  1:1
omacrTepeomsoMepoB Rp M Sp.  AnbTepPHaTUBHO, COeIMHEHME  MOXET
comepXaThk CMeChb IOMACTEPEOM30OMEPOBR Rp ¥ Sp IOpM COOTHOUWEHUU

ouacrepeomsoMepoB Rp m Sp or 1:90 mo 90:1, or 1:50 mo 50:1, orT
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1:20 mo 20:1, or 1:15 mo 15:1, or 1:10 mo 10:1, or 1:9 mo 9:1,
or 1:8 mo 8:1, or 1:7 mo 7:1, or 1:6 mo 6:1, or 1:5 mo 5:1, oT
1:4 no 4:1, ot 1:3 mo 3:1 mnm ot 1:2 pmo 2:1. B OpennoudTUTEJIbHBEIX
BapraHTax OCYUWEeCTBJIEHUS M300peTeHMsa COeIMHEHMEe [I0 M300peTeHMD
MOXEeT CcOoIepXaTb CMeChb IMacCTepeOou30MepoR Rp 1 Sp Bhle ueM 1:2,
1:3, 1:4, 1:5, 1:06, 1:7, 1:8, 1:9, 1:10, 1:15, 1:20, 1:50, 1:90,
1:95 mmm 1:99 mnu HaobopoT.

TepMMH «COJILBAT» O3HauaeT coenuHeHue Ia wim odopMmyJel Ib,
ONMCAaHHBEIE BHIIE, TIT'Ie MOJIEKYJIE MNOOXONAWETO PaCTBOPUTEJIS BCTPOEHH B
KPUCTAJIINUECKYIO pPeleTKy . [looxomsammi PacTBOPUTEID IBJISETCS
bM3MOIOTHUUECKM [EePEeHOCHMBIM TIPM BBOIMMOM HOO3UPOBKe. I[IpuMepamMu
MOOXOISAIMX PACTBOPUTEJIEV SABJISKTCS STaHOJ, BOIa M TOMy NOomoBHOe.
Korma pacTBOpMTEJIEM HBJISeTCd BOZa, MOJekyJjla YIOMMHaeTCcsa Kak
Mapar.

CoenmHeHMsa I10 HacTodAmeMy M300peTeHMIo TakKxe MOoT'yT OBThb
perncTaBJjieHsl B BuUIe  GapMalleBTUUECKM  IIPUEeMJIEMEIX  COJIeN. s
[IPUMEHEHUS B MEeIMIVHE COJIM COeIMHEeHUWM I10 HaCTOSIeMy W300peTeHU0
YKa3eHBATCA Kak «dapMaLeBTUUYECKM IIpHUeMJIeMele CoJim». OnoOpeHHHEe
FDA odapmauesTuuyeckyu rnpuemsiemMsle ¢opmer cojiemr (Ref. International
J. Pharm. 1986, 33, 201-217; J. Pharm. Sci., 1977, Jan, 66 (1))
BKJIIOUAIOT bapMalLleBTUYECKU puemieMele KMCJIOTHBIE / @HMOHHEE NI
OCHOBHBIE / KATVMOHHEIE COJIN .

dapMaleBTUUECKHU rpueMJie Meie KMUCJIOTHLEE / aHMOHHEE conu

BKJIOUAKNT, ¥ O3THUM He OoI'paHMuMpBapTcs, auerar, OeH30JICcyJbdoHAT,

benszoar, buxkapdboHaT, OurTapTeaT, SpomMmma, SIeTaT KaJIbLMA,
KaM3ujarT, xkapboHaT, XJI0PUI, umMTpeaT, OUTUIPOXJIOPUI, smeTarT,
SOMBMIAaT, sCcTpal, scunarT, bymapar, TJIULEeNTaT, TJIDKOHAT,
TayTaMarT, TAMKOJMIIaApCcaHuiIaT, TeKCUIIPEROPLUMHAT, runpadaMmuy,

TunpoBpoMmuI, TUAPOKCHMHabTOaT, MOIMI, UWIEeTUMOHAT, JakTaT, MajiearT,
MaHIOeJarT, MeswiarT, MEeTUIIOpOMIT, METUJIHUTPAT, MeTuICcyasdaT,
MyKaT, HaIcwilaT, HUTpaT, [aMoaT, oaHToTreHar, ¢ocbar, nmbocdar,
IOJIUTIaJlakKTypPOHAaT, canmMuuiarT, creapar, cybalerar, CYKIMHAT,
cylsdaT, TaHHAT, TapTpaT, TeorJjaT, TO3UIAaT M TPUBTUOOML.
dapmMalleBTHUUECKHA npreMiieMse OCHOBHBIE / KATUOHHEE conu

BKJIOYAKOT, n S9TVM He€ OI'PaHMUMBaOTCA COJIM aJIOMMHMA, GGHBaTMHa,
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KaJblud, XJIOPNPOKanHa, XOJIMHA, OIMDTaHOJIaMMHAE, 3TUJIeHOMAaMMHA,
JIMUTUA, MaTHUE, Kanusa, [IpoKauHa, HATPMA M LUMHKA.

Hacrosmee wm300peTeHMe BKJINUAET B CBOM O00OBEM IIpOJiIeKapCTBa
COenOMHEHUM I[I0 HacTosAmeMy Hu300peTeHMio. OOBUHO Takue IM[IpoJieKapcTBa
ABJIAITCA QYHKUMOHAJILHEIMY [IPOMU3BOIHBIMM COESOVMHEHUMM, KOTOPHE JEeTKO
npeobpaszywnrcsa Iin vivo B Tpebyemoe coenuHeHue. TaxuMm oOpaszoM, B
crnocobax JiedeHMs IO HacTodAleMy M300pPeTEeHMI0 TEepMMH «BBEIEHUE»
oyneT OXBAaTHIBATEL  JiI€UeHMEe  PAa3NIMUHBEIX  ONMCAHHBIX  HAPYIEeHUM C
MCIIOJIE 30BaHUEM COeIMHEeHU, KOHKPETHO OIIMCAaHHOTO, I c
MCIOJIb30BaHMEM COeIMHEHMHa, KOTOopoe MOXeT ObTh KOHKPETHO He
OMNMCAaHO, HO KOTOpOe mnpeodpal’ynTcda in vivo B yKaz3aHHOE COeIMHEeHUE
nocjie BBeOeHMA CyOBexTy. OOBYHEIE CIHOCOOEl BHOOPaA ¥ [NOJIYYEHUSH
IOOXOOAWMX MNPOJIEKAPCTBEHHEIX [IPOMBBOIHEIX ONMCAaHH, HaIpuUMep, B
«Design of Prodrugs», ed. H. Bundgaard, Elsevier, 1985.

bapMaleBTHUUECKM IIPUEeMJIeMble  CJIOXHOBDOMPHBIE [IPOMS3BOIHBE, B
KOTOPBIX onHa Wi HECKOJIBKO CBOBOIIHEIX TUOPOKCH TPy
3TepndMUMPOBaHEl B  BuIle dapMaleBTUUECKM [IPUEeMIIEMOTO  CJIOXHOIO
sbupa, SABJIAOTCH KOHKPETHEMM IIpUMepaMy IIPOJIEKAPCTBEHHBIX CJIOXHEIX
30MpPOB, KOTOPHE MOI'YT OHTbH IIpeobpasoBaHel IIyTeM COJIbBOJIM3a B
OMBMOJIOTMUYECKMX YCJIOBMAX B COEIVMHEHMH I[10 HacTosuweMy u300peTeHMo,
nMeplnye CBOOOIHBIE I'MIPOKCHU I'DYIIIHL.

dapMaleBTUUECKME KOMIIOBUUUM IJId I[IPMMEHEHMS B COOTBETCTBUM C
HacToAwWMM M300peTeHMrMeM MOTYyT OBITH COCTABJIEHB OOBUHBIM CIIOCOOOM,
MCIIOJIb3Y S OnVH W HECKOJIBKO busmosIoTHMYEeCKHU IpMEeMJIIEMBIX
HOCUTEJIEV, COIepXallMxX BCIOMOT'aTEJIbHEIE BEUEeCTBa ¥ BCIOMOT'aTeJIbHBE
cpencTra, KOTOphle obyieryamnT rnepepaboTKy AaKTUBHEIX COEIMHEHUM B
npernapaTe, KOTOPBE MOTYT OBTH MCIOJNbL30BAHE QapMaleBTUUECKM. ITU
bapmMaueBTHMUEeCKME KOMIO3UUMM MOTYT OBTH M3TOTOBJIEHEL CIOCOOOM,
KOTOPEM caM TI[o cebe WUMBBECTEH, HalpMMep, W3BECTHEMM OOBUHBEIMU
crnocobaMy CMelMBaHMUA, PACTBOPEHUd, TIPaHyJIMPOBaHMA, IpaxXupoBaHULA,
VBMeJIbUEeHMS, OJSMyJbIMPOBAaHMS, MHKANCYJIUPOBaHUA, YJIABIMBAHUS WK
Jquodpunmsaumm. Haznjexamue rpenapaTsl 3aBUCST OT BHOPaHHOTO NyTH
BBeIleHUA .

CoenuHeHre wunu OQapMaleBTHMUEeCKas KOMIIO3MILIMA B COOTBETCTBUM C

Hacrosmee m300peTeHMe MOTYT OHTL BBEeNEHH [NalMeHTy, KOTOPBI MOXET
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npencrapiaseT cobom homo sapiens WIX XMBOTHOE, C IIOMOHIBI KaKMUX-—
OO NOOXOOAIMUX CPEenCTB.

JlekapCTBEHHEBIE cpencrTea, UCIIOJIb 3y EeMble B HaCcTOSmeM
MBO@peTeHMI/I, MOTYT OBITH BBCIOCHEBI II€POPAJIbHBIM WMJIM IIaPEeHTEePaJlbHBIM

nyreM, BHYTPVIBEHHBM, BHYTPMMHEILIEYHEIM, BHYTPMGPIOLUMHHBIM, IIOOKOXHEIM,

TpaHCOepMaJlbHbIM, BO3IOYIIHBM (a3pPO30JIBLHEM) , PEKTAJIbHEIM,
BAr'MHAJIBHEIM M MECTHBEM (BKJOUaAsd OyKKajJbHOEe M CyOJIMHI'BAJIbLHOE)
BBEISHUEM.

Iiig nepopaJlbHOT'O BBEINEHMHI COSIOMHEHMA 10 M300peTeHMd OOBUHO
npenoCTaBJIdAnTCA B BMUIE TabJIeTOK MU KarcyJ, B BHMAEe II0pOUIKa WM
TPaHyJl, WM B BUIE BOOHOI'O PACTBOPA MM CYCIEH3UMU.

TabyeTxkyt  OJid IEPOPAJIBHOTO IIPUMEHEHUSA MOTYT comepxaThb
AKTUBHBIM MHIT'pEedIMEHT, CcMetaHHBN C @apMaueBque CKM nprieMJI€eMbIMM
BCIIOMOT'aTeJIbHEIMM BelleCTBaMM, TakKMMM KakK MWHepTHbee paszbaBuTesnyu,
PaspeIXJIAIVE  aTl'€HTEHL, cBA3ylWMe  al'eHTH, cMaseBaKuye  areHTH,
rmorcrlaMpBanle  areHTh, apoMaTM3aTOopPbl, KpacUTesM WM KOHCEepBAaHTEHL.
[lonxonsmye mHepTHBEEe pasbaBurTelr BKIKNUYALT KapboHAT HaTpMsa U
Kanpumsg, GocdhaT HaTPUA M KaNbUMS M JIAKTO3Y, IIPU 3TOM KYyKYypPY3HEIM
KpaxMaJl M aJlbI'MHOBasg KMUCJIOTa MABJSKTCA IIOAXOOAWUMMN Pa3PHEXJIIAOILMMY
aredramMm. CeaAzywouMe aleHTel MOI'yT BKJIOYATbH KpaxMmall ¥ XeJlaTuH, IIpK
3TOM CMa 3LIB a0 arexr, ecnm OH npucyTcreyeT, OOBIYHO
npencraepisger coboy CcTeapaT MarHud, CTEapMHOBYK  KUCJIOTYy WM
TajbK. [Ipy xejaHum TabjeTKy MOT'YT OBTE [IOKPEITH MaTepualioM, TaKuM
KaK INIMLUepWJIMOHOCTeapaT WiIM IUvixuepuigucTeaparT, OIS BaMenJeHMs
abcopbunm B XeJYIOUHO-KMIIEUHOM TpakxTe.

TabneTxmt 04 [IepopPajIbHOIT'O [IPUMEHEHN A MOTYT comepxaThb
aKTUBHBIM MHI'PEIMEHT, CMela HHBINA C @apMaueBTqu CKMN npreMJIeMbIMVL
BCIIOMOTI'aTeJIb HBIMU BeumecrsamMm, TAKVMM Kak MHEPTHEIE pa36aBMTeJ'H/I,
Pa3pPeIXIJIARINE AI'€HTEHI, CBA3yKIMe AI'€HTHI, CMa3eIBammme aAI'eHTEHI,
noncijlallMBanlye aTeHTH, apoMaTUM3aTOPHE, KPacUTeIM M KOHCEPBAHTEHL.
[Tonxonsamue MHepTHBlEe pasfaBUTeNM BKINDYWAKT KapOoHAT HaTpusa u
Kansumg, oGocdaT HaTpMa M KaIbUMg M JakKTO3y, IIPU STOM KYKYPY3HEM
KpaxMaJl M aJbI'MHOBAafA KMUCIOTa MABJAKTCA NOLXOLANMMKY Pa3pPeXJIISOLUMY
aredramMm. Caasywpuye areHTH MOTYT BKIAKYAThE KpaxMmals M XeJlaTuH, [Ipu
3TOM CMa 3BIBanlnMy areHT, ecnm OH IpUCyTCTBYeEeT, OOBIYHO

npencraepngeT coboM CcTeapaT MarlHMA, CTEeapMHOBYI KUCJOTY WU
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Tanek. [lpm xejaHmm TabJeTKM MOTYT OBTL I[NOKPHTH MaTepMajsioM, TaKuUM
KakK IJIMLUEPMJIMOHOCTEeapaT WiIM IJMKLepuIMcTeapaT, o4 3aMelJIeHud
adcopbumy B XKEJIYODOYHO-KMIIEUHOM TpPakKTe

Kancymsel  Oond IepopajyibHOTO IPpUMEHEHUS BRJIOUAIT TBEepILe
KeJIaTUHOBBIE  KallCyJibl, B KOTOPEIX KOTOPEM AaKTUBHEN MHIPEIUEHT
CMellaH C TBepXeM pasbaruTeseM, U MATKMEe XeJIaTMHOBHE KalCyJBEl, B
KOTOPEIX aKTUBHHEM MHITPEIMEeHT CMemaH C BOIOOM MJIM MACJIOM, TaKMM Kak
apaxmMCcoOBOe MacJiO, XMUIKMM HapabmH MM OJIMBKOBOE MacJio.

[lpenapaTh OJiS PEeKTAJNbHOTO BBEeIeHMA MOTYT OBTH OPenCTaBJIeHH
B BUIE CYINIO3UTOPMER C IIOOXONOAHIEN OCHOBOM, COIepXallel, HalpuMmep,
MaCJIO KaKao MIM CalMLMIIaT.

[lpenapaT, OOOXONANME IJIS BATMHAJBHOTO BBEIEHUS, MOTYT OBITH
NpencTaBJiIeHEl B BUIe I[IeCcapueB, TaMmIIOHOB, KpPeMOoB, TeJjier, [nacT,
IeH WJIM aspPOos30JIbHEX IIperiapaTos, CcolepXxamux B  IIOINOJIHEHME K
AKTUBHOMY WHI'PEIMEHTY TakKue HOCUTEJIM, KOTOphe M3IBEeCTHH B IAaHHOMU
ofJlacTy Kak II0AXOnAlMeE .

Ins BHYTPUMBILIEUYHOT'O, BHYTPUOPOILMHHOTO, ITOJIKOXHOT'O n
BHYTPMBEHHOI'O BBeJIEeHUs COoeIMHeHUs 10 un300peTeHMrio, KaK I[IpaBuiio,
[perocTaBJIgnTCs B BUIE CTEePWUJIIbHBIX BOJIHEIX PacTBOPOB NI
cycrneHnsuy, 3abydeprupoBaHHLIX JO I1oAXONAMMX PH M MBO0TOHUUHOCTH.
[Tonxonmsamme BOZHEIE PaCTBOPUTEIN nsid JIEKAPCTBEHHBIX CpencTs
BKJIOYAKT pPacTBOP PuHIepa M MIO0TOHMUECKUM PacCTBOP XJIOpMIa HaTPWUA.
BonHEIE CYCIIEH3UM B COOTBETCTBUM C M300pPEeTeHMeM MOTYT COIepXaThb
CyCleHIMpyonyMe areHTH, TakKMe KaK [IPOMBBOIHEIE LEJJIJIO3E, alibI'MHaT
HaTPMsA, [OOJIUBUHUIIIIMPPOJIMIOH M TparakaHT KaMelu, U CMadMBaIUNA
ATEeHT, TakKOM KakK JieuMTMH. [lonxonsmme KOHCEPBAHTH IJIS BOJIHHIX
CYCHEH3UM BKJIOUAT BTUII M H-IPONMI NI-TUMAPOKCUOeH30aT.

CoenyHeHMsa IO U300OPETEeHMK TaKXe MOI'yT OBIThE I[IPeOCTAaBJIEHE B
BUIE JIMIIOCOMHEIX [IpPenapaToB.

ObrluHO TMoAaxonsmas Ioz3a OyleT HaxXoIuThbcsa B OuanazonHe oT 0,1
no 300 mMr Ha kujoT'paMM MAacCCH Tejla pelMuMIueHTa B CYyTKM. Bonee
MOOXOondgmas Io3a MoxeT OelTk B mguanaszodHe or 0,5 mo 150 Mr Ha
KuJjiorpaMM MaccCH Tejla pelMIMeHTa B CyTKM, B IManazsoHe oT 0 1o oT
5 po 100 wmMr Ha kuJorpaMM MaccChkl Tejla pelUMIMEeHTa B CYTKM, B
npenmenax 1-50 M Ha KMUJIOTpPaMM MacCCH Tejla peluMlIMeHTa B IOeHb UM B

npenenax orT 1 po 10 M Ha XuUJIOoTpaMM MAacCH TeJla peLMIMeHTa B
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IOeHb . llomxomamas ©OoJjiee HMBKasg »0os3a MoxXeT cocTaragaTte 0,5 Mr Ha
KMJIoTrpaMM MacCChl TeJla PpelMIIMeHTa B 2 IOeHb JWINK 1 M© Ha KMJiorpaMMm
MaCCEL TeJla penmrmMeHTa B HOeHb . AJpb TePHaATMBHO, IIOoOXonoAama s TO03a
MOXeT OBTb B nmanasoHe or 1 po 100 M Ha M? njuomany NOBEPXHOCTU
TeJla peuMnMeHTa B OeHb wuiau oT 5 mo 50 Mr Ha M?  miomanu
[IOBEPXHOCTM TejJla peuunMeHra B OeHb. llogxonmsamme OO3BI MOTYT
cocTaByIaTL 6, 12, 24 wuam 48 M Ha M? IIJIOMAOM [IOBEPXHOCTHU TeJja
peuunmveHTa B CyTku. Xesjaemasa @»mos3a MOXeT OHTbH IIpencTaBjieHa U
BBeIeHa B BUIE Pa30BOM CYTOYHOM MHO3H MIM B BUIe IBYX, Tpex,
JeTHpex, 09T WM WecTu uin ©ojee cydmos, BBOIOVMEIX Uepes
COOTBETCTBYNIIME MHTEPBAaJIbl B TeYeHMEe IOHHA. ,H,OSI:I MOTYT OHITB BBEeII€HEI
B BMIE CTAHIAPTHHEX OO3MPOBAHHEIX (QOpM, HaIpuMmep, cojepxammx oT 10
no 1500 w~mr, npemnnouturenbHo, ot 20 go 1000 wmr, wu, Haubojee
npennouruTresibHo, ot 50 pmo 700 M akTMBHOT'O MHI'peIMeHTa Ha
CTAHIAPTHYID JIeKapCcTBeHHY ¢Qopmy. OBmas cyTouHas 103a cocTasjser,
coorBeTcTBeHHO, 1000-3000 mMr, He3aBMUCKMMO OT TOT'O, IIPUHMMAETCS JIN
OHa B BMIE pPa30BOM IIO03H MM B BUIe CyOI03 C MHTEPBAJIOM B TeueHUe
IHS .

«PaxoOBEIe CTBOJIOBEIE KIETKHU»

PaxoBele CTBOJIOBBEIE KJIETKM, KOTOPBEE MHOIDIa Ha3BBAT «OMIYyXOJib-—
VHULMUPYRIMMY  KJIETKAMMY», XOPOUO MI3BECTHH ClelMaaucTaM B OaHHOM
obnacTtu. Kak wuCHosp3yeTcsa B HACTOAWleM OINMCaHMM, TEPMMH «pakoBas
CTBOJIOBASA KJIeTKa» CcJienyeT IIOHMMaTh B COOTBETCTBUM C e€I'0 WUPOKUM
3HaUeHmMeM, TO €eCThb Kak KJeTKy, KkoTopas obJjajaeT CIOCOOHOCTBI K
CaMOODOHORBJIEHMIO IIYTEM aCHUMMETPUUHOI'O JeJIeHMS, TeM CaMbBM MHULIUUPYS
ofpazoBaHmMe ONyxoJjiel, a Takxe npu aubdepeHurm pnaetT OoJjiee 3peibie
HEeCTBOJIOBEE KIJIIETKM IIOTOMCTBA.

PakoBrie CTBOJIOBEIE KJIETKUN nrpamnT BaXHYK poJib B rassnTny,
nporpeccrnpopaHud, peunaomee n racrnpoCTpaHeHM BIICKAYUECTBEHHBIX
HoBOoOOpaszoBauui. COOTBEeTCTBEHHO, BEBOI O TOM, UYUTO COEIMHEeHMSA IO
HacTosdleMy U300peTeHMIo MOTYyT TapleTUPOBRATh PakKOBHE CTBOJIOBHE
KJIeTKH, u, TakuM  obpasoM, YMeHBIAaTE UX  KOJMUYECTBO, maer
TepaleBTUUECKME BOBMOXHOCTM IJId NOPOOUIAKTUKM MUJIM JIeUeHMS TaKOoM
aKTUBHOCTH.

Kak obcyxmaeTcsa ©OoJjiee HOIOPOOHO B HOpyI'MX pasnejylax HacToAWeI'o

CIVCaHm4a, PaKOBBIE CTBOJIOBBIE KIIETKU O@HapyerbI IIpr HNpernpakoBBIX
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COCTOSHUAX, HaJIMuMe KOTOPHX, KAaK [0JIaranT, CIOCODCTBYEeT Paz3BUTHUIO
DTUX COCTOSHUM B 3JI0KAaYEeCTBEHHHE HOBOODpPAa30BaHUA.
COOTBETCTBEHHO, CIIOCODH JIeueHMA 7! MEOULIMHCKOT'O [IPVMMEHEHM A
n300peTeHnsa, B KOTOPHX IJid TapleTUPOBAHMUA PAKOBEX CTBOJIOBBIX
KJIETOK MCIHOJIb3YIT COeIMHEHME IO HAaCTOodAleMy M300peTeHMI, MOTyYT
OBITH MCIIOJIB30BAHE IOJIS YMEHBUEHMS UMCJa PAaKOBEIX CTBOJIOBEIX KJIETOK
npy INOPenOpakKOBHX COCTOSHUMAX (TakMx Kak MHEeJOIOUCIIJIaCTUUYeCKUM
CUHIPOM WMJIM IpyI'Me COCTOSHMUS, PaccMaTpMBaeMble B IPYyTMX pasnejax
onmMcaHmudg) ¥, TakuM obpaszoM, IJd OPeIOoTBPalleHUs IPOTIPeCCUPOBaHUSI
TAKUX MNPEOPAaKOBHX COCTOSHMM B S3JIOKAUECTBEHHOE HOBOOOpasOBaHME.

Kaxk ykas3aHO BHIIE, aCHUMMETPUUHOE KJIETOUHOE HeJIeHMEe PaKOBHX
CTBOJIOBEIX KJIETOK IPUBOOUT K orubdepeHIMPOBAHHEIM PaxoOBEIM
HEeCTBOJIOBEIM KJIeTkaM. TaxkuMmM o0pasoM, PakKoBHEe CTBOJIOBHE KJIETKU
oTBevyanT 3a GopMMPpOBAHVE U IIOIIEepPXaHMe OCHOBHOM MACCH OITYyXOJIN.

HakoryieHme Takux HECTBOJIOBEIX PaAKOBHEX KJIETOK UI'PaeT BaXHYyo
POJIb B poIrpecCUpoOBRaHmMU 3JI0KaYEeCTBEHHBIX HOBOODOPA30BaAHUNA .
TapreTUpoBaHmMe COeIMHeHMeM 10 HacTosumeMy Hu300peTeHMI0 PaKOBEIX
CTROJIOBBIX KJIETOK MOXET YMeHBIIaTh KOJIMUECTBO PaKOBEX CTBOJIOBEIX
KJIETOK, UYTO B CBOK ouepellb, yMeHbllaeT KOJIMUeCTBO HEeCTBOJIOBEIX
PakKoOBBEIX KJIETOK TIIoToMcTBa. TaxkuMm oO6paszoM, CIOoCOOe JeueHusa U
MEOMUMHCKOT'O IPMMEHEeHMS COeIMHEeHMS 10 HacTodlleMy M300peTeHMIo B
COOTBETCTBMUM C HacToAmMM u3obpeTeHMeM 3QOEeKTUMBHE IIPM JI€YEeHUU
3JIOKAUEeCTBEHHOT'O HOBOOOpasOBaHmA 3a cueT npenoTRpalleHM S
[IpOTPeCcCUPOoOBaHMS 3JI0KAUYEeCTBEHHOTO HOBOOOPA30BaAHUS . Taxkue
BAapPMaHTE OCYUWECTRJIEHMS ONMCaHs 0OoJjiee 1oJpobHO B JPYyI'MX paszlejsax
HACTOSAWETO OIMCAaHUS.

PakoBBEIE CTBOJIOBEE KJIETKM TakxXe CIOCOOHE [OeVCcTBOBATH Kak
pezepByap PakKoOBHIX KJIETOK, yTo MOXeT BEIBBIBATH peuunuB
3JIOKAUEeCTBEHHOTO HOBoOOpasoBaHMS I[IOCJe peMmMuccuu. Jaxe B TOM
cayuae, KoTma OOJIBIIMHCTBO PaKOBEIX KJIETOK naumeHTa OB
VHUUTOXEHE (HaOopuMep, IPpM XUPYPIMUEeCKOM BMellaTesJiIbCTBe, JyUeBOMU
Tepanuy WM xXuMuoTepanuy, JmMbo IO OTHEeJNIbBHOCTM, JIMOO B COYEeTaHUM)
¥ He HabIoDalloChk NPM3HAKOB HaaMuMsa paka, CcoXpaHsawpleecs HaJudue
PAKOBBEIX CTBOJIOBEIX KJIETOK MOXET IIPUBECTM K OOPaz30BAHUIL peLuImuBa
3JI0KAUECTBEHHOTO HOBOOOpPAa30BaHMUSA C TedeHMeEM BpPEMEHN .

TapreTUpoOBaHMe COeIMHEHMEM IO HacTodleMy U300pPEeTEeHMIO0 pPaKOBEIX



42

CTBOJIOBEIX KJIETOK I[peajlaraeT HOBHM CHocof, ©Ojsaromaps KOTOPOMY
UMCJIO PAaKOBEIX CTBOJIOBEIX KJIETOK MOXeT OBTb YMEHBIIEHO, M pPaKOBHE
CTBOJIOBBEIE KJIETKM YHUUTOXEeHBI. COOTBETCTBEHHO, U kKakK IOIPOOHO
ONMCaHO B IPYyI'MX pasiesyiax HaCTOoAWeIO ONMCaHMsa, B COOTBETCTBYKIIMX
BapMaHTax OCYHECTBJIEHUS Hacroduee nzobpeTeHre OTHOCUTCH K
crnocobaM ¥ MeOMUMHCKOMY [PVMIMEHEHMIO, I[IPM KOTOPHEX COeIOMHEeHMEe IO
HacTosdlleMy M300peTeHMI OPemoTBpallaeT WM 3aJepXuBaeT peuuinB
3JIOKAUEeCTBEHHOT'O HOBOOOpPA30BaAHUA.

Kpome TOTO, MepeMeneHMe PakKOBHX CTBOJIOBHIX KJETOK M3 CcamuTa
3JIOKAUECTBEHHOTO HOBOOOPABOBAHMSA B IPyroe MeCTO OopraHu3Ma MOXeT
CrIocofOCTBOBATE PACIPOCTPAHEHUI0 3JIOKAUeCTBEHHOT'O HOBOODpAa30BaHUA,
HanpuMep, HakBas Hauvajlo MeTacraszaMm. CJemoBaTesIbHO, CIOCODHOCTL
CoenMHEeHus 1o n300peTEHUIO TapTreTUPOBaTh PakKoBEIE CTBOJIOBHE
KJIETKM, TakmuM obpasoMm, IpejocTaBJjigeT HOBBE CIOCOOHR JieUueHMS U
MeIMLMHCKOT'O MPUMEHEHW I s MIPOPMIIaKTUKM I JIeueHusd
PacrpoCTpaHeHsa 3JIOKaUYeCTBeHHOI'O HOBOOOpa30BaHMA.

Kpome cBoer OMOJIOTMUYECKOM AaKTHMBHOCTM, PAaKOBEE CTBOJIOBHE
KJIETKM MOT'YT OBTbE MISHTUOULUMPOBAHE I[10 BKCIPEeCCUM HeKOTOPBIX
XapaKTEPHEIX MapPKepOB KJIETOUHOM IIOBEPXHOCTM. PaKOBEHE CTBOJIOBBE
KJI€TKM, UISHTUOMUMPORBRAHHEE IIPU I'eéMaTOJIOTMUECKMX 3JI0KaUueCTBEeHHBIX
OMyXO0JisiX, Kak [IpaBmujo, nperncrasjsoT cobom CD34Y, npm 23ToM B
KaueCTBEe MapKepOB pPakKOBEIX CTBOJIOBEIX KJIETOK B COJIMIOHEIX OIYyXOJIAX
OpT  MueHTubuumpoBaus CD44%, CD133%" m CD90'. B cienyouer mgajee
Tabnmie IPUBEIEeHB IIPUMEPH  M3BECTHEX [IOBEPXHOCTHHX (GOeHOTUIIOB
PakKOBEIX CTBOJIOBHIX KJeTOKk. CjlengyeT OXulIlaTb, UYTO COeIMHEeHMe II0
HacTodlmeMy M300peTeHMI MOXeT TapleTHUMPOBaATH KaXIyn M3 3TUX (GOpM
PaKOBEIX CTBOJIOBHIX KJIETOK B COOTBETCTBUU c HaCTOauMM
nzobpeTeHreM, U [IOBTOMY CIHOCOOH WMJIM IIpUMeHeHMe, B KOTOPHIX
VCHOOJIB3YTCS COEOMHEHMI IO HACTOAleMy U300pPEeTeHM, MOITyT OBThH
VCIIOJIL30BAHBL  JJI4 IpoduIaxKTUKIU WAV JIeYeHud 3JI0KAYEeCTBEHHBIX
HOBOOBOpPas0BaHUM, CBSBaAHHEIX C PAaKOBBIMM CTBOJIOBEIMM  KJIE€TKAaMU,

BKCIPEeCCUPYRIIMMHK JI0O0M Y3 2THUX HADOPOBR MAapKepoOB.

Tun onyxonn NsBecTHHE MapKepsl KJIETOYHOM
IIOBEPXHOCTH PaKoOBEIX CTBOJIOBHX

KJIeTOK
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CoJinIHEIe OITYyXOJIU

T'pynb CD44+/CD24~/m3xan /yyuusa” /ESAY
1JHC CD133*
OBbomouHas KHUIIKA CD133*

ObommouHas KHUIIKA

ESAsscoxan /CD44* /amuma / (CD166%)

Capkoma OuHTa CD133*

Tojiopa u wes CD44+/muHnsa-
MesianomMma ABCBbL*

[leueHb CD90*/CD45-/ (CD44+)

XOJIaHI‘I/IOKapLI,MHOMa

CD44+/GLI1*Y (rymMoMa-acCOLUMUPOBaHHBIM

OHKOT'€H I'OMOJIOT—1)

AMYHUKK CD44+/CD117+
[MomxellynouHas xejesa CD44+/CD24+/ESA*
[lomxeslyjouyHas xejesa CD133*

HeMeJIKOKJIE TOUHBIN pak | CD44*/Ber-EP4+
JIETKUX
Pax MOUEBOTO IIYy3HIPSA CD44*/ALDH1ALl*

I'emMaToOIOrMUYECKHUE OIIYXOJIN

OCTPEII MMEJIOMIHBEIM JIEMKOS

Lin-/CD34+/CD38-/CD123*

B-KJI€ TOUHHEIM OCTPEIN

JIVMMPOBIIACTHEIM JIEMKOS3

CD34*/CD10~ wmnm CD34*/CD19”

B-KJI€ TOUHEIN OCTPEBI

JIMMIOBIIACTHEINM JIEVMKOS

CD34+/CD387/CD19*

MHOXeCTBeHHad MueJioMa

CD347/CD138~

T -KJI€ TOYHBI OCTPEBIL

JTMIODIIACTHEINM JIEUKO3

CD34+/CD4~ mnm CD34+/CD7~

He3HAUUTEJIb HBM

VMMMYyHODEHOTUIIOM

,HaHHbIe, InpencCcTaBJICHHBIE B npuMepax, IIOKa3eBaKwnT, aTo
cCoeIMHeHre IO HacTosameMy MW300peTeHMI CIOCOOHO TapreTvpOBaTh
PakKoBEE CTBOJIOBBEIE KJETKM JIMHUM JIEMKOBHHX KJIETOK, KOHKPETHO,
PakoOBEHE CTBOJIOBEIE KJIETKM, [NIPMUCYTCTByMOIMe B JMHUM KjaeTok KGla

OCTPOTO MHMEJIOMUIIHOT'O JIeMKOo3a.

CoeIMHEeHMEeEM IIO0 HacToAumeMy MBO@peTeHMEO.

KOMIIapTMEHT

(Lin-/CD34%/CD38-/CD123"),

CTBOJIOBBEIX KJIETOK C  OTJIMUMTEJIbHEIM
KOTOPHM TapleTUPYyEeTCH
COOTBETCTBEHHO, CHOCOOH

B D»TOM KJIETOUHOM JMHUM OODHapyXeH
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JIeUCeHMA jZR)8%] MeIVMIIMHCKOTI'O IIPVMMEeHEeHUA COCIOVHECHUA 1o HacCcTOoALeMy
M300pEeTeHNK B COOTBETCTBMM C HACTOALMM M300peTeHMeM MOI'yT OBTH
VCIIOJIb30OBAHE IJIg NIPOOUIAKTUKM WM JIeUEeHUS JIEMKO30B U OPYyTUX
BV IOOB 3JIOKAQAYe CTBECHHBIX HOBOO@paBOBaHVIﬁ, CBSf3AaHHBIX C PaKOBBIMM
CTBOJIOBEIMM KJIETKaMM, 3SKCIPECCHUPYRUVMM 3TH XapaKTEepPHBE MapPKEPH.

Hacrosamee nsobpeTeHue TaKxe OTHOCUTCH K crnocobam
MENUIIMHCKOMY  MNPUMEHEHMUIO, B KOTOPHIX  HALUMEHTH  OTOOpPaHBl  IOJi4
NpodUIIakKTUKM MM JIeUeHUs  3JIOKAaUeCTBEeHHOT'O HOBOODpaszoBaHUSA C
MCIIOJIE30BaHMEM COEeIMHEeHUS 10 U300pEeTEeHMI0 Ha OCHOBE MISHTUOUKALIUM
HaAJIMUMA  PAaKOBHIX CTBOJIOBHIX KJIETOK B OMOJIOTMYEeCKOM obpasue,
XapakTepHOM aoJis naumMeHTa, cTpajamnmero 3JI0KaueCTBEeHHBM
HOBOOOpazOoBaHMEM UM UMEKNMVM OIpelpakKoBOoe COCTOAHMe. Mapkepr,
YKas3aHHEIE BHIIEC, obecrneuuBalT nonxXxonmdaumye IIpPMMEPH, KOTOpPEIE MOTYT
OBITE MCIOJIBZOBAHE IJIA UISeHTUOUKALMM HaJIUUMI PaKOBBEIX CTBOJIOBEX
KJIETOK B COOTBETCTBUU C TaKUMU BapraHTaMm OCylieCTBJIEHUS
nz3obperenua. IllonxonmAawye Crocodsl, C IIOMOWbLI KOTOPBIX MOXeT OBTbH
VICClleloBaHa DJKCIIpeccHusa 3TUX MapkepoB B OuojiornMyeckoM obpasue,
paccMaTpmBanTCa nayee B HacTosAwWeM OIMCaHUM. OMOJIOTMYECKOM
obpasue, xXapakTepHOM IJis IauMeHTa, CcrTpalaplero 3JIoKadveCTBEeHHBIM
HOBOOOpPA3OBaAHMEM WJIM VIMEOILMM IIpelpakKoBOe COCTOSHME.

«TapreTupoBaHune PAaKOBIX CTBOJOBBIX KJIETOK»

[leproy OCOOEHHOCTBI HACTOAWEIo u300peTeHus HABJISETCS TOT
bakT, 4TO COEeIOMHEeHMS I[I0 HacTodueMy M300peTeHMI0 MOI'yT OHThH
VCIIOJIE30BAHEL  [J14 TapreTUPOBaHUSI PaKOBEIX CTBOJIOBEIX KJIETOK.
CrioCcOBHOCTE COeIMHEHMM [0 M300PEeTeHM I TapreTHMpPpOBaTh PAaKOBHE
CTBOJIOBEIE KJIETKM [IPOWMJIJIOCTPMPOBaHa B IIpuMepax, OIMCAaHHEX B
HacTosdlleM OIMCaHUM.

Kaxk MOXHO BMIETLH, €CJM COelMHEeHMEe [0 HacTosdlleMy K300peTeHU
IIoliamaeT B IIOHNYJIALMID 3JIOKaA4YeCTBEHHBIX KJIIETOK, cogepxalmx paKOBRIE
CTBOJIOBEIE KJIETKHN, TO OHO TaprerTmpyeT IIpucyTCTBYyKRIME PakKoBEIE
CTBOJIOBHIE  KJIETKU, uToO  OPUBOIMUT K YMEHBIIEHMIO OflWmero udmcia
3JIOKaUeCTBEHHBX KJIeTOK. Kak yxe o0BCyXnajock B IPYyI'UX pasneinax
HacTosAWero onmcaHms, HEeKOTOpPHE COeIMHEeHUs rno HacToAlleMy
N300pPETEHN TapreTUPYKT pPakKoOBhE CTBOJIOBEE KJIETKM, a He Maccy
ONYXOJIEBBEIX KJIETOK, M aKTMBHOCTb TaKMX COENMHEHMUN MOXET He TOJIBKO

YMEHBIIMTB obuee KOJINMYeCTBO MNPpUCYyTCTBYRIMX 3JIOKa4YeCTBEHHEIX
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KJIETOK, HO M YMEHBUMUTE OOJIIO OOMeIr0o UMCJa 3JIOKAYeCTBEHHHX KJIETOK,
KOTOPEIE IOEeMOHCTPVIPYIOT @eHOTMHquCKMe MapPKepPbe PaKOBHEX CTBOJIOBEIX
KJIETOK.

[lpennmojsiaraeTcs, YTO COEOMHEHMS I[IO HacTodlleMy M300peTeHU
IPOHMKAKT B 3JIOKAYECTBEHHEE KJIETKM M BCTPaAMBAKTCA B HYKJIEMHOBHE
kucyoTel  (PHK m/wmym IOHK) »5Tux kJIeTOK. He NPMBA3HBAACE K KaKOM-—
JInd0o TEeopPUn, cumMTaeTcsd, gTO 20PeKTURBHOCTD, OCOBDOEHHO
IPOTUBOPAKOBAaA 300 KTURHOCTD, npodaBJiigeMasd COEeOVHEHUSAMM o
HacTosdumeMy mM300peTeHMo, YKal3eBaeT Ha TO, UYTO COEeOMHEeHUS II0
HacToaWweMy n300peTeHU dochopunmpUpyTCS o Tpudpochara
KopIOMLeIMHAa ZR8%! IIPOM3BOIHOTO KOpIMLENITHHA (HanpuMep, 2-
bropxopauuenTrH uau  2-Cl-xXOopOMLIENTHH), n opegmnosiarawntT, uTo
bepMeHTaATUBHOE paclenjeHme BHYTPMU KJIETKH npeobpas3o0BEBAET
coenvHeHNne 1o n300peTeH Nl HernoCcpenCTBEHHO B 8-
xJjopaneHosnHMoHobochaT nepen dochopunmpoBaHmeM B Tpudocdar.

Takxe T[oJjlarapT, dYTO COeIMHEeHMUS I[I0 HacTofilleMy M300peTeHUD
oBJlanalnT IIOBBIUEHHOM I[POHUIIAEMOCTBID UYepes KJIIeTOUHYyl MeMOpaHy (I10
CpaBHEHUID C KOPIMULEINMHOM), M 3TO BHOCUT CBOM BKJaI B IIOBHIUEHHYK
[IPOTUBOPAKOBYID aKTHMBHOCTE COEIMHEeHMUN 10 M300peTeHM0 10 CPaBHEeHUD
C MCXOIHBIM COeIMHEeHVEM, M3 KOTOPOI'O OHM IIOJIyUEeHE!.

He xejslags ObBTb CBS3AHHHMM KaKOM—JMOO  IMUIIOTE30M, aBTOPH
n3obpeTeHua IoJjlaranT, dYTO  CHMXEHMEe  dYMcjla CTBOJIOBBEIX PaKOBBIX
KJIETOK BO3HMKAET B Pe3yJbTaTe HAalEeJIeHHOTO YHMUTOXEHUS pPaKOBHX
CTBOJIOBBHIX KJIETOK B IONYJALUMM 3JIOKAUECTBEHHHX KJIETOK. TaKuMm
obpazoM, COeIOMHEeHMd I[I0 HacTofAlleMy M300peTeHMI CIOCOOHBE BH3BATH
CMEPTH  PAaKOBEIX  CTBOJIOBHIX  KJIETOK. Kpome TOTO, pe3yJbTaT:H,
InprBe I€HHBIE B HacTOAmeEM OInMcaHmnm, IIOKAa3EIBAKT, aTo HEKOTOPERIE
coeIMHeHMs IO HacTodAleMy MB00peTeHMD, no BCeV  BUOVMOCTWU,
YHUUTOXAKRT IIPpeVMyHleCTBEHHO PaKOBBIE CTBOJIOBHE KIJIETKM IIO CPaABHEHMIO
C PaxKoOBBIMM HECTBOJIOBBEIMU KJIETKaMM, BEIBBEIBASA T&eM CaMbBIM He TOJIBKO
rbellb  PakoOBBIX CTBOJIOBBEIX KJI€ETOK, HO M CHMXEHMEe IOJIM pPaKOBHX
CTBOJIOBBEIX KJIETOK B OOMEN MNONyJalMM BJIOKAUEeCTBEHHBEX KJIETOK.

XoTa aBTOPEl HACTOAIWEIO M300peTeHMsa MNOoJaramnT, 4YTOo COelVHEHUH
10 HacTosdmeMy HM300peTeHM, KOTOPHE NPEeNNOUTUTEJIBHO TapreTUpyT
PaKoOBBE CTBOJIOBBIE KJIETKM, MNPEANOYTUTEJIBHO YHMUTOXAKT pPaKOBBE

CTBOJIOBEIE KJIETKM IIO CpPpaBHEHMI C HECTBOJIOBBIMM PaKOBBIMM KJIETKaMM,
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B CHMXEHME IIOJIM PAaKOBBIX CTBOJIOBEIX KJIETOK TaKXe MOTYT BHOCUTH
CBOM BKJIAI JIPYyTHE MEXaHWU3MEH, OOYCJIOBJIEHHEE  COEeIMHEeHUMEM  II0
HacTosAlleMy M300PEeTEeHU, TapleTHUPY UMM DTU KJIeTKM.

[IpocTo B KauecTBe npuMepa, JeyeHUe coenMHeHVeM o
M300peTeHnId MOXEeT [OIPMBECTM K IOBHIIEHMIO IubdepeHUManUy pPaKOBBIX
CTBOJIOBEIX KJIETOK, TeM CaMmeM yMeHbllasg UMCJia PaKOBEIX CTBOJIOBEIX
KJIETOK, a TaKkxe uX »OoJK OoT ofmero uucja PakoBHX KJIETOK,
NPenCTaBJIEHHYID  PAaKOBHMM  CTBOJIOBHMU  KJIETKaMM. AJIL TEPHATUBHO,
coenMHeHVe I[I0 HacTodmeMy M300peTeHrK MOXeT IIPMUMBECTM K [oTepe
PAKOBBIMU CTBOJIOBEIMU KJIeTKAMM penoTUNA CTBOJIORBOM KJIETKH,
HAnpyMep, K I[HOTEPEe CIOCODHOCTM K CaMOODOHOBJIEHMIO, TEM CaMBIM
YMeHBIIasl KOJIMUECTBO PAKOBHX CTBOJIOBHX KJIETOK.

YkazaHus Ha TapreTrupOoBaHME PAaKOBHIX CTBOJIOBHX KJIETOK B
HACTOSAMEM  OIMCAaHWM  CJenyeT MHTeprnpeTUMpPOBaThH COOTBETCTBYII MM
obpazoMm. s LeJjiel HaCTOSIEeTIO OIMCaHUSa <«TapleéTHUPOBAHME» PAaKOBEHX
CTBOJIOBBEIX KJIETOK MOXET IIOHMMATLCS KaK BRIOUawnmee JO0M MeXaHWU3M,
IOCPEeJICTBOM  KOTOPOI'O coeMHeHne o HacTosAmeMy  M300peTeHNo
YMEeHbIIaeT KOJIMUECTBO IMPUCY TCTBYRUMX B KJIETOUHOM  TIOIYJISILIMM
PakKOBBIX CTBOJIOBBIX KJIETOK, Kak in vitro, Tak wu 1in vivo. B
YacTHOCTH, TapreTMpoBaHmne PaKOBBIX CTBOJIOBBIX KJIETOK MOXeT
[TOHMMAaTBCS  Kak BKJIOUAKIee I[IPeMMYIIeCTBEeHHO  yMeHbIIeHMe  uYMuciia
PaKOBBIX CTBOJIOBBIX KJIETOK I10 CPAaBHEHMI0 C IPYTMMM THUIIlaMM KJIETOK, B
YaCcTHOCTH, 10 CPAaBHEHMIO C HECTBOJIOBEIMM PaKOBBMM  KJIE€TKaMM.
YKazsauus Ha TapreTHUpPOBAHME B HACTOSIEM OMNMCAHUM MOITYT MIOHMMATHCSH
Kak BKJIIOYAOIME YVHUUTOXEHUE, ", BOBMOXHO, IperuMyteCTBEHHO
VHUUTOXEeHUE, PaKOBBIX CTBOJIOBRIX KJIETOK o CPaBHEHUIO c
HECTBOJIOBEIMM PAKOBHMU KIJIETKAMMU.

«lIpopunaxruka M JNedeHHe BIOKAUECTBEHHOI'O HOBOOOPAaBOBAHUSI»

VzobpeTeHre OTHOCUTCS K MEeIUIMHCKOMY IM[IPMMEHEHMI ¥ crnocodawm
JeueHud, B KOTOPEBIX coeIuHeHue o HacToOAmeMy n300peTEeHU
VCIIOJIb 3YIOT o npodMIaxKTUKU niIm JeyeHus 3JI0KAYECTBEHHOTO
HOBOODOpPasOBaAHUA . B KOHTEKCTE HacCTOoSUWEeTro u300peTeHus  TEepMMH
KIPOdMITAKTUKA» 3JIOKAUECTRBEHHOTO HOBOODpPA30BaAHUSA crenyer
paccMaTpuBaTh Kak  OTHOCSUMMCS K [IPOOMIIaKTUMUECKOMY IPMMEHEHMIO
COenMHEHMS I[10 HaCToslleMy M300pPeTEeHMI0, MCIOJbL3YEMOTO IO PazBUTUSA

3JIOKa4YeCTBEHHOI'O HOBOO@paBOBaHMH, W C lLIeJIb IMNpeKpalleHMAa pas3BUTUA



47

3JIOKAUYECTBEHHOTO HOBOOOPA3OBAHUSA . C IpyTon CTOPOHHI, non
«JIeyeHMeM»  3JI0KAUeCTBEHHOTO HOBOOOpasOBaHMUA CJedyeT IIOHMMAaThb
NpUYMEeHEeHVEe COeIMHEeHUS [0 HacTodmeMy M300peTeHMI I0CJe TOoTOo, Kak
3JIOKAUECTBEHHOE HOBOOOpasOBAaHUE BO3HUKJIIO, oyisa YMEHbIEeHUS
3JIOKAYECTBEHHOTO HOBOOOPa30OBAaHUSA 3a cuer 3aMenJIeHUsA VI
OCTAHOBKM Ipojubepanmy 3JI0KAYECTBEHHHX KJIETOK UM  OOYXOJIeBOTO
pocrTa. [IpeAnouTUTesIbHO, JIeUeHMe S3JI0KAUeCTBEHHOTO HOBOOOPA30BAHMUSA
MOXET BEI3BATH YaCTUUHOE W IOJIHOE YMEHbIIeHNE uycia
3JIOKAUECTBEHHEX KJIETOK ¥ pasMepa OonyxXoiau. I0PeKTrBHOE JleueHUre
BJIOKAUECTBEHHOTO HOBOODOPA30BAHMA MOXET IIPUBECTUM K TOMY, UTO

OoJie3Hb JIMOO «CTabummsmpyeTca», JInbo «pearupyer» B COOTBETCTBUU

C PYKOBOLOCTBOM RECIST (kpuTeprun OLLeHKU oTBETAa COJIMIOHBIX
OmyXOoJien) .
Kaxk OTIMUCAaHO Bosee IIOOPOBHO nanee, npodminaxkTmUKa

3JI0OKa4deCTBeHHOT'O HOBOOOpaz0oBaHMsS B COOTBETCTBMM C  HaCTOSMMUM
nzobpereHmeM MoOxXeT OBTE OCOBeHHO »ddexTUBHaA Yy IIaUMEHTOB C
IpelIpaKOBEM COCTOSIHMEM, rpu KOTOPOM vMeeTcs MOBHIIEHHASA
BEPOSATHOCTb Pa3BUTUS 3JIOKAYECTBEHHOI'O HOBOOOpPAa3OBaHMUA.

«llpopunaxkTuka BIOKAYECTBEHHOI'O HOBOOOPAaB3OBaHMUI»

[IpodmitaxkTmka 3JI0KaY4eCTBEeHHOT'O HOBOOOpPAsOBaAHMSA B
COOTBETCTBMUM C HaCTOALMM M30oOpeTeHMeM MoxeT OBITh OCylleCTBJIEHA
[IyTeM JIedeHMs I[IpeApakoBOIr'0 COCTOSAHMSA, MCIOJIb3YyS COeIMHEHMEe II0
HacToAlWeMy M3I0OPETEHUIO B COOTBETCTBUU C Pa3JIMUHEIMM aCIeKTaMy WU
BapMaHTaMy OCYUWECTRBJIEHMS HACTOAWEeIo wu300peTeHus, KakK OIMCaHO B
HacToAlleM IOKyMEeHTEe.

B uacTHOCTH, opoduaakTUKa paka B KOHTEKCTEe HaCTOoAWeIo
nsobpeTeHrss MOXeT ObTb HOOCTUIHYyTa crnocobamm wmiam  OJjaronap4d
MEOUIIMHCKOMY IIPUMMEHEHUI B COOTBETCTBUM C HACTOAIMM KM300peTeHUeM,
opu KOTOPRIX MalueHT c npenpakKoBBEIM coeIVHEHUEM noJiydaeT
coemMHEHMEe [0 HaCTodleMy M300peTeHMD. Crioco®el  JIeUYEeHMAI WU
MEOVILIMHCKOT'O IPVIMEHEHWS B COOTBETCTBUMK C 3TUM BapMaHTOM
OCYIECTBJIEHUSA MOTYT NIpenoTBPaTUTh pPasBUTHE 0BbpaboTaHHBIX
NpelpakKoBEIX COCTOSHMIM B 3JIOKaUeCTBeHHOe HOBooOpaszsoBaHMe, TeM
CaMBIM obecrneumBaga 20DEeKTURHYID NpOOUIaKTUKY 3JIOKAUYECTBEHHOTO

HOBOODOPAa30OBaAHUIL.
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YKa3aHMAa Ha OPOOMIAKTMKY 3JI0OKaUeCTBEHHOTO HOBOOOPA30BAaHMUA B
KOHTEKCTEe HacCcTodmeIro MBO@peTeHVIH MOTWYT TaKXe BKJIOYATDb opyroe
npo@mnaKqueCKoe IIPVIMEHEHVIC COeIIMHEeHNA 10 HacTodueMy
n3obpeTeHnO. Hamnpumep, Ha CIOCOOHOCTb COEIMHEHUA I[I0 U300PEeTEeHMI
TAPreTUPOBATE PAKOBBE CTBOJIOBBEIE KJIETKM M TeM CaMelM [IpefoTBpallaThb
pasBUTHE 3JIOKAYECTBEHHOT'O HOBOOOpAasz0OBaHMUA, W/MUIM [IPEIOTBPAlAThH
NpoTrpecCcupoBaHmue 3JI0KAQYEeCTBEHHOTO HOBOODpPAs’OBAHUS, /Ui
NpenoTBpallaTh pPeUuIMB 3JI0KAYEeCTBEHHOTO HOBOOOpa30BaHUA, U/WiuU
IPenOoTRpAalilaTh PAaCIPOCTPAaHEHME 3JI0KAUEeCTBEHHOT'O HOBOODpPAaz0OBaHMA.

«llpenpakoBsle COCTOSIHMUS»

3JI0KaYEeCTBEHHOMY HOBOODPas0OBaHUIL 3349acTyo npenmecTByeT
PazBUTHE [OPEeIpakoBOTO COCTOSHMSA, KoTopoe caMo 1no cebe He
ABJIAETCHA 3JIOKaAUeCTBEHHEBEIM, HO CBA34aHO C IIOBHIIEC HHBIM PUCKOM
PaA3BUTHUA 3JI0KaYECTBEHHOTO HOBOOOPA3OBAHNA. Haxkonneuune
TeHeTHYeCKUX WIJIM SIMUIeHeTUUYEeCKMX WBMEeHEeHMM MOXeT IIPUMBEeCTH K
PAasSBUTHIO Yy paHee HOPMAJIbHBIX KJIETOK QeHOTHUIIa CTBOJIOBEIX PaKOBBIX
kjeTok. COOTBETCTBEHHO, PAaKOBBE CTBOJIOBHE KJIETKM TaKXe MOTYT
IPMCYTCTBOBATEL IIPM TakKMxX IPeIpakoBEX COCTOAHUAX, a TaKxe IIpu
3JI0KAUEeCTBEHHOM HOBOOOPA3OBAHUM.

Cumraercda, UYTO IIPUCYTCTBME PAKOBEX CTBOJIOBEX KJIETOK IIpK
MNPeIpPakKoOBEIX COCTOSHMAX CIOCOOCTBYET PpasBUTUIO 3TUX COCTOSHUM B
3JI0KAYECTBEHHOS HOBOOOpAsOBaHMUE . Crioco0fer 12t MeIMUMHCKOE
[IpYMEHEHMEe I[10 HaCToAlleMy M300peTeHMI MOT'yT OBIThH MCIIOJIB30BaHB IJIA
TapreTUpPOBaHMA PAaKOBBIX CTBOJIOBEIX KJIETOK, M[IPMCYTCTBYOIMX [IPU
[IpeIpaKoBEIX COCTOALMX, M, TakuM oOpasoM, IJjd JedeHMsa TaKuUx
cocrosuum. CllenyeT MMeTb B BUIY, YTO HOBHEM M HEOXMIAHHEI BEBOI O
TOM, UTO COeIMHEHMA IIO MBO@peTeHMIO TapreTmupyrnT pakKOBEE CTBOJIOBEIE
KRIIETKHY, Oo3HauvaeT, uTo JieyecHUe IIpeldpaKOBBIX COCTOIHUM TAaKVIMU
COeIIVMHEHVIAMY MOXEeT OBITE MCIIOJIB30OBAHO J14 HNpeoTBpalieHMsa pPpa3BUTUA
0BpaboTaHHEIX COCTOSHMM B 3JIOKAUeCTBEeHHOe HOoBooOpasoBaHMe. J3TO
obecneuuBaeT oyTh, npu KOTODPOM coenmMHeHMe o HacTodumeMy
MBO00PEeTEHMI0 MOXEeT OBTh MCHOJB30BAHO C MEIOMUMHCKOM TOUKM 3BpPEeHUS
o8 OpodMIIakTHMKM  3JIOKQUEeCTBEHHOTO  HOBOOOpasoOBaHUA, Kak BTo
paccMaTpMBaeTCa B HACTOSIEM OINMCAHUM.

[lprMepsl  OpenpaKOBBIX COCTOSHUMN, JedeHMe KOTOPEIX  MOXHO

OCymeCTRBRJIATE B COOTBETCTBMM C HaCTOAUVIM MSO@peTeHVIeM, BKJIOYAKT,
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HO VIMM He OI'PaHMYMBAKTCHA, COCTOAHMA, KOTOPHE BH@paHH 3 TPYIIIH,
BKJIOUaKLIE: CcTapyYeckuy KepaTos, IuileBond Bappera, arTpoduueckum
TacTpuT, BPOXIEHHEM  IUCKEPpaTos, CUIOEPOIEeHNYECKYn  Iucharuo,

KPaCHEIM [JIOCKUM JiMlIay, OPAaJIbHEM CyOMYyKO3HEM QUOPO3, COJIHEUHEHN

3J1aCcTO3, OVCILJIa3uin  MeVKM  MaTKM, JIEMIKOIIJIaKUIO, SPUTPOIIIAKKI,
MOHOKJIOHAJIbHYIO TaMMarnaTuo HEU3BECTHOTO TeHesa (MGUS) ,
MOHOKJIOHAJIb HEIM B-KJIe TOUHBIN IUMPOLIUTO3 (MBL) ,
MMEJIOOUCIIJIACTUUECKME CHMHIPOMEl, a TakKXe INOPpelIpakKOBEE COCTOSHUA
XeJyakKa, Takue Kak aTpodUueCKmUm TacTpuUT, a3Ba XeJyaKa,
IIEePHMUMTO3HAA  aHeMusd, XeJynouHas  KyJIbTs, IOJIMIIEL  XeJayIka U

BoJjie3Hb MeHeTpue. /3 OepeumrCIJIeHHEIX IIPEeIPaKOBEIX COCTOSHUM XeJIyIKa
OCOBEHHO IO BRIIIE HHEIM PUCK praspmuTmA 3JI0OKaYeCTBEHHOT'O
HOBOODOPAas3OBaAHNUA BO3MOXHO MMEKT arpobuueckum TacTpuT,
[IePHMLMOSBHAA aHeMud, XeJjlyJodHas KyJbTHA, a TakKkXe HEeKOTOPHEe BUIE
[IOJINIIOB XeJIyIKa.

[lpenpakoBele COCTOSHMSA YacTO I[IpMHMMaKT QopMy [IOpaxXeHuM,
conepxammx IOMCIIJIaCTUYeCKUE VIV rurepriacrmdeckmue KJIETKN.
CooTBeTCTBEHHO, HaJMuMe IIUCIJIa3uM WM IUreprjiasmy, allbTepPHATUBHO

Wi JOITOJIHUTEIJIBbHO K HaJIM4YUIo KJIIETOK C SKCITPeCCUPOBAHHBIMU

MapKepaMm i @eHOTMHOM, XapaKTePHBIM IJIA PaxroOBEIX CTBOJIOBEIX
KJIETOK, MOXeT MCIIOJIB30BATBECHA IOJ1A Mﬂ@HTM@MKaHMM npenpaxosax
COCTOSHUN.

BEIPAXEHHOCTE  UCIJIA3UM MOXEeT WM3MeHATLCS B 2 pPSAOYy  Pa3HBIX
[IPEeIPaKOBEIX COCTOSHUY WM [IPU  PA3BUTUM  OIHOTO MNIPEeIPaKOoBOTO
COCTOSHUS C TEeueHreM BpEeMeHU. OBBIUHO, uyeM II03OHEe CcTanus
OUCrjasum, CBS3AHHOM C TIIPEeIPakoBHM COCTOSHUEM, TeM Oosblme
BEPOSATHOCTEL TOTO, UTO IIpPelIpakoBOe COCTOsSHME OyIeT pa3BUBATHCS B
3JI0KAUECTBEHHOE HOBOOOpazoBaHMe. [UCHIaz3Mi0 OOBYHO KJIAaCCUOUUIUPYET
Kak JeTKywn, YMEPEHHYI WM TaXeaywn. Taxejgasa IUcjazusg OOBUHO
pPasBuMBaAEeTCd B 3RJIOKAUECTBEHHOE HOBOOOpPA30OBaHME I[PU OTCYTCTBUU
JeueHud . CooTBEeTCTBEHHO, criocoBel  JileueHUusd Uiy — MEeIMLMHCKOTO
IPUMEeHEHMa, MCHIOJb3ylliMe COoeIMHeHMe II0 HacTodlleMy U300peTeHMbo,
TakuM obpasoM, MOTYT OBTE MCIOJB30BAHE IJd JiedeHMsS IalueHTa C
IpenpPakKoBEIM COCTOSHMEM, CBS3aHHEM C TSAXEJIOW IUCILJIa3Mel.

B COOTBETCTBYIUEM BapMaHTe OCYIlECTBJIEHUSA HaCTOSmWero

MSO@peTeHMH COeIIMMHEHNE 10 MSO@peTeHMD MCIIOJIBI3IYKRT IJI4d JIEYEHUA
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nauyeHTa C TSXeJoM OUCIIJIal3uer MerKy MaTKu. Taxejnas IUCIjiasmsa
WeyKy MaTKKM MOXeT OBThH »OMAaTHOCTMPOBAaHa C IIOMOHBI LEPBUKAJIBHOTO
MaskKa. B IOpyroM BapMAaHTE OCYWECTBJIEHMS HACTOALEDO M300peTeHUsd
COeIMHEHMEe IO HaCTOoAlEeMYy M300peTeHUK UCIOJb3YIT IOJA JIEUEeHUd
T SIXKEJION OMCILJIasum numerona («nmmeson BappetTa») . Taxesasa
OMCIJIasusa OuMeBona MOXeT OBTh IMAaTHOCTHMPOBAaHAa [OCJe OMOoIcum
TKaHU.

CoTJlaCHO MOJIYUEHHOM HeIaBHO MHbopMaluMy, Ope-3JI0KaueCTBEeHHEBE
Oy XOJIU TakKkxe MOTYT OBITH MOCHTUOMUMPOBAHEL IIOCPEenCTBOM
ODHaAPYXEHMSI COMATUUYECKUX MYyTallMy B KJISTKAX MHIMBUIOB, Y KOTOPHX
He M3BECTHO Haauuaue 3JIOKAUECTRBEHHOTO HOBOODOPA30OBAHUA. B
YaCTHOCTH, coobmaiocs, uTo BOBPACTHOU KJIOHAJIbL HEIM TeMOnon3
ABJISEeTCS  OOBUHEIM [IPEeOPaKOBEM COCTOSHUEM, KOTOpOEe CBS3aHO C
[TOBHIIEHHOM obmen CMEPTHOCTHIO 11 TOBBIIEHHEIM PUCKOM
KapImoMeTabosImyecKoro 3aboreBaHus. BOoJNpMHCTBO My TAaLNnHI,
OBHAPYXEHHEIX B KJeTKax KPOBM, BO3HMKALT B Tpex IeHax: DNMT3A,
TET2 w ASXL1. CooTBETCTBREHHO, raymMeH T, JisT  KOTOpPBIX OyreT
2bdeKTUBHO IpuMeHeHue COeIMHEeHN s 110 n300peTeHND IJist
TapreTUPOBAHUS PAKOBBIX CTBOJIOBEX KJETOK, WM, TakuMm obpasoMm, IJisd
JIeueHMs IPelIPaKOBBEX COCTOSHMM, MOTYT OBTbL MISHTUOMUMPOBAHBL I[1PU
aHanuze obpasua, cozmepxalero KJI€TKU KpoBU, Ha HaJm4uye
TEeHeTHUEeCKMKX MyTaumuy, YyKa3HBaAKIMX Ha IpelIpakoBOe COCTOSHME, II0
KpanHey Mepe, OIHOM M3 cienyoumx: DNMT3A u/umm TET2 wm/wmnm ASXL1.

[l[penpakoOBEIE COCTOSAHUA, IOIPYM KOTOPHEIX MOXeT OHTbE 3>QOeKTUBHBM
JleyeHre COeIMHEHMEM IO M300peTeHM IIyTeM TapreTUMPOBAHMS PaKOBHX
CTBOJIOBHIX KJIETOK B COOTBETCTBUM C MI0OpPeTeHMEM, TaKXe MOTYT OBITh
UOSHTUOULUMPOBAHE IIyTEeM OIpemeJyieHMs HaJIMu¥dad PaKOBBEIX CTBOJIOBEIX
KJIETOK CO CCBUIKOM Ha JoOyln M3 MEeTOOMK, OCHOBAHHEIX Ha 3KCIPEeCCUU
MAapKEPOB, XAaPaKTEPHBEIX IJIS PAaKOBBX CTBOJOBEX KJIETOK WMIM QeHOTUIIa
PAKOBEIX CTBOJIOBEIX KJIETOK, KaK ONMCAHO B OpyI'MX pas3dejsax B
OMNMCaHUAg .

«JleueHne BIOKaAYECTBEHHOI'O HOBOOOpPAa3OBaHUSI»

CnenmanlucTy B IaHHOM ofbjacTu OyIeT IIOHATHO, UTO CYIEeCTBYET
MHOT'O IIapaMeTpoB, 10 KOTOPEIM MOXeT OBTB OLIEHEHO «JIeUeHMue»
3JIOKAUECTBEHHOTO HOBOOOpaszoBaHMA. I[lpocTO B KaudecTeBe IIpUMEpPA,

Jioboe yMeHbUIeHMe UJMn npenorTppalileHre pasBUTKMA 3JIOKAWEeCTBEHHOTI'O
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HOBOOOPA30BaHUSA, NpPOTPEeCCUPOBaHUS B3JIOKAYECTBEHHOTO
HOBOOOPA30BaHMSA, pPEeLMIMBA 3JIOKAYECTBEHHOTO HOBOOOPA30BAHUA WINU

pPacHOpoCTpaHeHus 3JI0KAaYeCTBEHHOTO HOBOOOpas30BaHMUSA CJiegyeT CUMTaTh

YKa3aHUEM Ha 20beKTMRHOE JledyeHue 3JIOKAQYEeCTBEHHOTO
HOBOOOPA30OBAHUS .
B HEKOTOPBIX BapMaHTax OCYIeCTBJIEHUSA COenOuHeHue 1o

M300pPEeTEeHNI0 MOXEeT MCIOJNb30BATLCHA: IJIS YMEHBUIEHMA IOJIM PaKOBBIX
CTBOJIOBEIX KJIETOK B I[IONYJSALUMM 3JIOKAUECTBEHHEIX KJIETOK; W/WUIM I
MHTUOVMPOBAHUS POCTA ONYXOJM; W/WiM [IJjisS YMEHbIIEHVS OHKOTEHHOCTU;
u/ Uiy OJsa  OpodMITaKTUKU MM JIEUEHUS [IePBUUHOTO S3JI0KAUECTBEHHOTO
HOBOOOPa30OBAHMUS; u/mnnu oJis npenoTepaleH s M JeyeHmns
PELUMIMBUPYOIETO  3JIOKAYECTBEHHOI'O  HOBOOOPA30OBaAHUA; u/mnu  Ond
NpenoTBpaliedHns WM JIeYeHUs MEeTacTaTUYeCKOTO MM  BTOPUYUHOTO
3JIOKaYECTBEHHOI'O HOBOOOPAaROBAHMS; u/nnu IJ1s1 JleuyeHus,
MpesoTBpalleHnss WM UMHIUMOMPOBAHMS MEeTacTa30B U pPeUuIuBOB; W/WUiu
IS JleueHus I IIpenoTBpalleHN He rnoxmamnmerocs JIeYEHMIO
3JIOKAYECTBEHHOT'O HOBOOOPa30BaHMA.

BOBMOXHOCTE YMEHBUIEHMS pas3Mepa OIyXOoJiK, a TaKXxe IoJjepxXaHue
YMEHBLIIEHHOT'O pas3Mepa OIlyXOoJM B I1e€puoll/Iocje I[epuolia IIPpOBeleHMs
JIeUeHys, IIpU JiedeHUM B3JI0KAUEeCTBEHHOI'O HOBOOOpPA30BaHMSA, WUCIIOJbL3YS
coeIMHeHne 1o n300peTEeHUn, ABJISETCH VCKJIIOUNTEJIEHO Ba’XXHBIM
yKaszaHneM Ha 20PEKTUBHOCTE JleueHns 3JIOKAYECTBEHHOTO
HOBOOOpPazoBaHmsa. Kak ykazaHo B IIpuMepax, JiedeHMe WJIM MeOMLMHCKOE
[IPMMEHEHVE COIJIACHO HaCTOosAWEeMy M3I00PEeTeHMI0 HEOXMIAHHO 0KasaJioCh
20PeKTMBHEIM B 2TOM OTHONEHMM, Haxe Ha MOINeJsax C MCIOJIb30BaAHMEM
KJIETOK, [IPEeICTaBJALIMX PEeUUIUBUPYIIMM UM pPedpaKTepHBM  BUIE
paka, KOTOpHEe paHee ObUIM YCTOWUMBE K JIEUEHMID IOPYTUMU BUIAMU
TepaleBTUUYECKUX CPeICTB.

llaHHEHE, I[pPenCTaBJIEHHHE B IIpMMepax, I[IOKa3HBAKT, UYTO JIeUeHUe
coeIMHEHMEM II0 HACTOAlleMy M300peTeHMID YMeHBIlaeT IOJI0 PaKOBEBIX
CTBOJIOBEIX  KJIETOK B  I[ONYJSUMM  PAKOBHX  KJIETOK. XapakTepHasa
fuoJjiorMueckas aKTUMBHOCTL MJIM MapKeph KJIETOYHOM IIOBEPXHOCTM, IIO
KOTOPBEIM MOTYT OBTbH MISHTUOMUMPOBAHE PAaKOBEHE CTBOJIOBBEE KJIETKH,
OnMcaHel B IPpyI'MX paslejyax HacTodllerlo onucaHudg. B IIonxondgmem
BapMaHTe OCYUECTBJIEHUS JIeUeHMe S3JI0KaueCTBEHHOTO HOBOOOpPa30BaHUA

COIVJIaCHO HacTodAlleMy MSO@peTeHMIO MOXeT IHNpMBEeCTM K COKpPpalleHMIO IIOJIM
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PAKOBHEIX CTBOJIOBHIX KJIETOK, IIPUCYTCTBYOIMX Yy I[NalMeHTa, CcTpaZanmero
3JI0KQUECTBEHHEIM HOBOODOpasorRaHuemMm, IO MeHbmew wMepe, Ha 10%, 10
MeHblIeY Mepe, Ha 20%, 1o MeHbumen Mepe, Ha 30% wuiIM, IO MeHbIEM
Mepe, Ha 40%. B nomoxomammMx BapMaHTaxX OCYULECTBJIEHMA JI€eUEHUE
3JIOKAUECTBEHHOTO HOBOOOPAz30BaHUS COIJIACHO HACTOAllEeMY M300peTeHU0
MOXEeT IMNPMBECTM K COKpPalleHMI0 OOJM PaKOBHX CTBOJIOBHX KJIETOK,
IPUCYTCTBYIMX y naumeHTa, cTpamanmero 3JI0KAUECTBEHHBIM
HOBOOOpPasoOBaHmeM, IO MeHbmeyw Mmepe, Ha 50%, 0o MeHblIeY Mepe, Ha
60%, m©no wmexnbmem wmepe, Ha /0% wmu, 0o wMeHbmem wmepe, Ha 80%.
JleueHye  3JIOKAUECTBEHHOTO HOBOOOPA30BaAHMUSA COIJIACHO HACTOAIEMY
M300PEeTEeHUNI MOXET IMPUMBECTM K COKPAUWIEHVI HOOJM PAaKOBHX CTBOJIOBEIX
KJIETOK, TIMPUCYTCTBYKRIMX VY TMallMeHTa, CTPpalanlero 3JI0KaueCTBEHHBIM
HOBOODOpasoBaHWeM, [0 MeHbliewm Mmepe, Ha 85%, 1o MeHbBIIEW Mepe, Ha
90% wnu, 10 MeHblIey Mepe, Ha 95%. JeNncTBUTEJIBHO, JiedyeHue
3JIOKAUECTBEHHOT'O HOBOODOPAB0OBAHMUSA B COOTBETCTBUM C MI0OpEeTEeHMEM
MOXEeT TI[IPUBECTV K COKpPAUIeHMI MHOJIM PAaKOBBEX CTBOJIOBHX KJIETOK,
MIPUCYTCTBYOIMX B 3JIOKAYECTBEHHOM HOBOOOpPA30OBaHMM IlaluMeHTa, 10
MeHblIey Mepe, Ha 96%, 1o MeHbweM wmepe, Ha 97%, 10 MEeHbIIeW Mepe
Ha 98%, 1o wmeHbweym wMepe, Ha 99%, wim naxe Ha 100% (Takum
obpa3z0oM, PAKOBEIX CTBOJIOBEHX KJIETOK IO CYMECTBY He OCTaeTcHd) .
ACMMETPMUHOE IeJIeHMe PaKOBHIX CTBOJIOBEIX KJIETOK CIOCODCTBYET
pocTy Oy xoJien. Jleuenne 3JIOKAUYECTBEHHOT'O HOBOOOPA30OBAHMUSA
COeIVHEHUEM 1o n30BpeTeHMo B COOTBETCTBUM C HaCTOSMUM
nzobpeTeHreM MOXET IIPUBECTM K MHITUOMPOBAHUI pPOCTA OIYyXOJM, IO
MeHblIey Mmepe, Ha 10%, mo Mmenbmem Mmepe, Ha 20%, 100 MeHblIeM Mepe,
Ha 30% wim, 1o weHbmey wmepe, Ha 40%. TaxuMm o6paszoMm, JeueHue
3JI0KAUECTBEHHOTO HOBOOOPAl30OBAHMA B COOTBETCTBUM C UI0OpeTEeHUEM
MOXET TNPUBECTM K MWHIUOUMPOBAHUK POCTAa ONYyXOJiM, I[10 MEeHbIeW Mepe,
Ha 50%, no MmeHbmeM Mmepe, Ha 60%, no MeHbmen Mepe, Ha 70% wim, 1O
MeHblley Mepe, Ha 80%. JledeHMe BIOKAUYECTBEHHOTO HOBOOOpPa30OBaHMUA B
COOTBETCTBUM C M300peTEeHMEM MOXET IIPMBECTM K MHIUOMPOBAHMI pocCTa
OnyxoJay, IO MeHblleM Mepe, Ha 85%, o MeHbleM Mepe, Ha 90% wunu,
1o MeHbIIENM Mepe, Ha 95% y naumeHTa, noayyamnmero JedeHue.
IencTBUTENILHO, JleueHue 3JIOKAUECTBEHHOT O HOBOOOPABOBAHUS B
COOTBETCTBUM C MB0OPEeTEHMEM MOXEeT IIPMBECTM K MHITUOMPOBAHMI pocCTa

OonyxoJamu, IO MeHbleM Mepe, Ha 96%, DO MeHblleM Mepe, Ha 97%, 10
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MeHbIey Mepe, Ha 98%, 1o MeHbmen wMepe, Ha 99% wmam paxe Ha 100%
obpabaTEBaeMOM OITYyXOJIH.

PocT onyxosam MOXeT OBITh OLeHeH JKOBM OOOXOIOAIKMM CIOCOOO0M,
npn KOTOpPpOM VIBMEHCHUE rasMepa OITYy XOJIN oLueHMBaeTCHd B TedecHue
BpeMeHM. llpmMMeHMM BapMaHT, KOI'Ia pasMep ONyxoJaM »O JiedueHUs
3JI0OKAYEeCTBEHHOTO HOBOOOPAa30BaAHUA MOXEeT OBITb CONOCTAaBJIEH C
pasMepoMm TOM  Xe Oy XOJIHU B npouecce 1ZRpa%t rnocjye JleyeHUs
3JIOKAYECTBEHHOT'O HOBOOOpAROBAaHMSA. VIBEeCTEeH LeJBl pan IyTel, IPpHU
KOTOPEIX MOXeT OBTb OLEHEeH pasMep onyxonum. Hanpwmep, pasmMep
ONYyXOJIM MOXeT ObITH OLEeHEeH OYyTeM BUIYalIM3aluuM ONYyxXoam 1Iin situ y
IIanueHTa. HOJIXOJIHLLH/IG MeTOOEI, TaKMe KakK MeTOObL BU3yaJIM3aumy,
MOT'YT IIO3BOJIMTHE OIIpeldeJIMThb obbeM OIIYyXOJIM M OLUeHMTb WM3MCcHCHMA B
obbeMe ONyxXOJiu.

Kak [IOKa3EBanT pe3yibTaTH, [IpUBEeeHHBIE B npuMepax
HaCTOsAWeIO0 OIMCaHusg, CIOCOOB JiedeHMS M MeIMIMHCKOEe I[IPpMMEeHeHUe
coenvHeHnd 10 HacTodWemy n300peTeHU0 CIIOCOOHE He TOJILKO

3alePXBaTbk pPOCT OIIyXoJiM, HO Ha CaMOM [geJie CITOCOOHEI InmpuBeCTr K

YMEHBbIIEHUIO obBwema OITyXOJIn Y InaugmneHTOB, CTpalanimx
3JIOKa4YeCTBEHHBEIM HOBOO@paBOBaHMGM, BKJIIOYaA IIalMeHTOB C
peunirnBrp Yy ILM 1ZB0%¢ pe@paKTeprIM 3JIOKaAYeCTBEHHBEIM
HOBOO@paBOBaHVIeM. CooreTCcTRyHIEE JiedyeHne 3JI0Ka4YeCTBEeHHOI'O

HOBOOOPAR0OBaAHMA B COOTBETCTBMM C MHIOOPETEHMEM MOXET IIPUBECTHU K
CHMXEHMI oO0BbeMa OINyXoJiy, 10 MeHbmey Mepe, Ha 10%, 10 MeHblen
Mepe, Ha 20%, no wMmeHbmey Mmepe, Ha 30% wiaM, 0O MEeHbIIEeN Mepe, Ha
40%. B COOTBEeTCTBYKIMX BapMaHTax OCYUEeCTBJIeHUS Mn300peTeHus
JeueHue 3JIOKAUECTBEHHOT'O HOBOOB®PA30OBAHUS B COOTBETCTBUU C
nzobpeTeHueM MOXET IIPUMBECTM K CHMXEeHUHD ofbeMa ONnyxXoJu, IO
MeHblIe Mepe, Ha 50%, no meHbmen wMmepe, Ha 60%, DO MeHbIEN Mepe,
Ha 70% wim, §no wMeHbmEeM Mepe, Ha 80%. JleueHre SBJIOKAYECTBEHHOTO
HOBOODpazoBaHmsa paka B COOTBETCTBMM C UBOOPETEeHUEM  MOXET

IPUBECTM K yMeHbIleHMI0 oOBmeMa OINyxXoJiK, O MeHblle Mepe, Ha 85%,

o MeHblleM Mepe, Ha 90% wuam, 1o MeHbHENW Mepe, Ha 95%.
IecTBUTENILHO, JleueHue 3JIOKAYECTRBEHHOT O HOBOODOpPABOBAHUSA B

COOTBETCTBMUM C U30OpPEeTEeHMEM MOXET IMIPUBECTM K YMEHBUEHMI oO0BheMa
OnyxoJmu, IO MeHblEeM Mepe, Ha 96%, O MeHpllem Mepe, Ha 97%, 10

MeHbIIeY Mepe, Ha 98%, no MeHbmelM Mepe, Ha 99% wmnm maxe Ha 100%.
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YMEeHbIIEHME OO0BEMA ONYyXOJIM THIda, OINMCAHHOTO BHIIE, MOXEeT OBTH
PacCumMTaHO CO CCHJIKOM Ha NOOXOOAUMM KOHTPOJIE. HanpuMmep, B Xomne
VCCJIeNOBaHMM, IIPOBENeHHHX In Vitro wiu 1In VIivo Ha ODOOXOIAMMX
XMB O THBIX MOIeJsax, YMEeHbIIeH e oObeMa Oy XOJIU MOXEeT OBITH
onpeneJyieHO IYyTEeM HENOCPeOCTBEHHOT'O CpaBHEeHUS o0beMa ONyXoJy,
o0paboTaHHOM COeIMHEHMEM II0 Uu300peTeHMI, ¥ o0beMa KOHTPOJILHOM
onyxoyam (koTopas MoxeT OvHTb HeoOpa®oTaHHOM, WMAM MOXeT OHTb
obpaboTaHa CoenmMHEeHMEeM, OTJIMUHBEIM OT COeIOMHEHMHA I[I0 HaCTOoSAlleMy
nzobpereHun) . CrlenyeT wMMEeTbH B BMIOY, UYTO TaKMe MOOenM, IJid
KOTOPHIX TpedbyeTcsa OTCYTCTBUE JleueHums Oy XOJU, MOTY'T OBITH
STUUECKM HENPUEeMJIEMEIMY B KOHTEKCTE KJIMHMUECKMX MCIOHTAHUY U
TEpAaneBTUUECKOTO KOHTPOJIA IMHallMeHTOB, M B DTOM Cjlydyae yMeHbleHUe
ofbbeMa ONyxXOojamM MOXeT OBTb OLEHEHO IIyTeM CpabBHeHus obbeMa
obpaboTaHHOM  OIIyXOJiu U ocbweMa OIIyXOJI  HOOo obpaboTkHM, W
[IPOTHO3UPYEeMOTI'0 ObbeMa, KOTOPEM Ol OB JOCTUTIHYT OINYXOJBID B
orcyTcTBMe 0BpaboTku.

CriocoBel  JieyeHMd ¥ MeIMLVMHCKODO IIPUMMEeHEeHMS COeIMHEeHMS I10
HacTodweMy M300peTeHMio MOI'YT IIPUBECTM K CHUMXEHMK KOoJIMJyecTBa
OOMapKepoR, yKaspRanIMX Ha  3JIOKAYEeCTBEHHOEe HOBOODOpas3OBaHMUE.
YMeHblleHre  TakKMx OMOMapKepOoB HaeT IOINOJIHUTEJIBHYK  OlLIeHKY, C

[MOMOIBI KOTOPOM MOXHO I[POIEeMOHCTPMPOBaTh sbdexkTrBHOE JleueHue

3JIOKa4¥4eCTBEHHOTI'O HOBOOOpPa3OBaHMUA. Nonxonamme [IPVIMEPEL TAKMX
OrOMapKepPoOB MOI'YT OBITE BHIOPAHE Ha OCHOBaHMU TUIa
3JIOKa4Y4eCTBEHHOTI'O HOBOOOpa30BaHUHA, B OTHOWEHUN KOTOPOI'O

[IPOBOIMTCS JIedeHMe: B CJlydae I'MHEKOJIOIMUYECKMX 3JIOKaueCTBEHHEX
HoBOOOpaszsoraumy CAL1l25 rmpexncraBasgeT co®oOV MNOAXOOAIMM  IPVIMED
puoMapkepa, IIpPM 9DTOM B CcJydae [aHKPeaTHMUeCKOI'0 paka WM paka
XeJIUHHX OpoTokoe CAl19.9 npemncraBiasgeT coBoM NOOXONAWMNI IIPUMEP
buoMapkepa, a B Cllydae KoJIopekTaJlbHoro paka CE wMoxeT OBITH
IOoOXOonAnyM OMOMapPKEPOM.

CooTBeTCTRByIIEE JI€EUEHME 3JIOKAUECTBEHHOTO HOBOOOpPaszOBaHMUSA B
COOTBETCTBUMU c nsoBbpeTeHMEM MOXET IpUBECTHU K CHIMXEHUIO
BMOMaApPKEPOB 3JIOKAUECTBEHHOTO HOBOOOpas3OBaHMA, IO MeHBIEM Mepe,
Ha 10%, no MeHbuwen Mepe, Ha 20%, 0o MeHbuweM Mepe, Ha 30% wuiaM, IO
MeHblIey Mepe, Ha 40%. B COOTBeTCTBYKUMX BapMaHTaxX OCYyUWeCTBJIEHUS

JIeUeHNre 3JIOKaQ4YeCTBEHHOTI'O HOBOO@paSOBaHV{H B COOTBETCTBUU C
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n300peTeHreM MOXET OPUBECTHU K CHIIXEHUIO OroOMapKepoOB
3JI0KAUECTBEHHOT'O HOBOOOpAasOBaHmMsa, IO MeHbmew wMepe, Ha 50%, 1o
MeHblIEeY Mepe, Ha 60%, 10 MeHbHEN Mepe, Ha 70% wuiIM, IO MeHbIEM
Mepe, Ha 80%. JledyeHre  3JIOKAYECTBEHHOTO  HOBOOOpPas30BaHMUA B
COOTBETCTBUU c nzobpeTeHneM MOXeT IpUBECTU K CHVIXEHUIO
OMOMapKepoB 3JIOKaYEeCTBEHHOT'O HOBOOOPaszsOBAaHMA, IO MEHbIEM Mepe,
Ha 85%, mno wMeHbwey Mepe, Ha 90% wunmu, 0o MeHbWey Mepe, Ha 95%.
IeCTBUTEIILHO, JeueHue 3JI0KAUYEeCTRBEHHOTO HOBOODOpPAasOBaAHUSA B
COOTBETCTBUU c nzobpeTeHneM MOXET IpUBECTU K CHMKEHUIO
OMOMapKEepoOB 3JIOKAYECTBEHHOI'O HOBOOOPaszOBAHMS, IO MeHbIeM Mepe,
Ha 96%, no wMeHbmenm wdepe, Ha 97%, 1o wMmeHbwewm wMepe, Ha 98%, no
MeHbIIe Mepe, Ha 99% wmiam maxe Ha 100%.

BlaronpusaTHEE >bdexTH, Takue Kak CHMXEHUEe OOJn
MPUCYTCTBYRIIMX PAaKOBEIX CTBOJIOBEIX KJIETOK, CHMXEHME POocCTa OIIyXOJu
WM  yMeHblleHye ofbeMa OIyXOonM WM OMOMapKepOoB 3JI0OKAUYECTBEHHOTO
HOoBOOOpazOBaHMs, HabOJOIaAeMEe IIPY JedYeHMM pakKa B COOTBETCTBUM C
HacToAmMM u306peTeHreM, MOT'YT COXPaHATHECS B TedyeHMe, 10 KparHeMl
Mepe, OInHOro Mecsua. COOTBETCTBEHHO, TaKMe IIOJIOXKUTeJIbHEEe 20heKTE
MOT'YT COXPaHSATBCHS B TeueHue, I[I0 MeHbuey Mepe, IIBYX MecCcsleB, II0
MEeHbIIeY Mepe, TpM Mecsla, [0 MeHblley Mepe, UYeTHpe Mecslla, II0
MeHbIIeY Mepe, OSTb MeCcsdleB Wiy, 10 MEeHbIeM Mepe, MecTb MeCsIleB.
IeCTBUTEJIBHO, TaKue IIOJIOXKMUTEJIbHEE SO0exTE MOT'yT COXPAaHSATBCS B
TeyeHue, IO MeHbmeyw wepe, 12 wMecsuer, [0 MeHbmenm wmepe, 18
MecsdalueB Wiy, [0 MeHbmer Mepe, 24 wmecsuer. COOTBETCTBEHHO,
BraronpuAaTHeEe 50QEeKTEl MOTYT COXPAHSATLCS B TeueHue, I[10 MeHbIeM
Mepe, Tpex JeT, 10 MEeHbIleM Mepe, UeTHpex JeT, I[I0 MeHbIleM Mepe,
naTu JjieT, [0 MeHbIIeY Mepe, MecTu JIeT, IO MEeHbLIIEeW Mepe, CeMu JeT,
IO MEHbIIeu Mepe, BOCbMM JIeT, 1o MeHbLUeIZ Mepe, ODeBATY JIeT WJIM B
TeueHMe OecCdTu JieT uiau Oojiee.

B moOxXomdmeM BapuaHTe OCYHEeCTRJIEeHMS HACTOANEeTro u300peTeHus

COeIIMHEHME IO UB00PEeTEHMI MCHOJNB3YyIT B croocobe NpoQuMilakKTUKKM WIN

JieueHusa 3JIOKaQ4YeCTBEHHOI'O HOBOO@paBOBaHMH i npeapaxkoBoIo
COCTOAHUA, nyreMm TapreTrmpopaHmAa PaKOBEIX CTBOJIOBEIX KJIETOK. B
MNoaxXondimeM BapviaHTe ocyuecCTBJIeHNA HacTodlee M306peTeHme

OCTHOCUTCHA K IIPVIMEHEHMIO COeIIMHEHNA 10 M306peTeHMD B criocobe

HpO@MHaKTMKM i  JIeYeHUA 3JIOKadYeCTBEHHOTI'O HOBOO@paBOBaHMH 1ZN)8 %8
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NpelIpakoBoI'0 COCTOSHMSA, I'Ze CcIoco® CHMXaeT OHKOI'€HHOCTHL OIHOMU
WM HECKOJIBKMX PAKOBEX CTBOJIOBEHX KJIeTOK. COOTBETCTBEHHO TakKue
CIHOCOOEl MOT'YyT MNPenNoTBpallaTh IPOTIPeCCUPOBAHUE BJIOK3AYECTBEHHOTIO
HOBOOOPA30BaAHMA WM MHIMOMPOBATE POCT ONYyXOJIM.

Ecam coemMHeHMe I[I0 HACToAleMy MW300peTeHUI MCIOJNb3YyeTCA B
criocofax NI OJ1d MeOMLIMHCKOTO IPUMEHEHUA 10 HacToAlEeMYy
M300peTeHnr  OJiAa NpodMIaKTUKM WM JIEYEeHUA IpOTPeCcCCUPOBaAHMUA
3JIOKaYEeCTBEHHOT'O HOBOOOPAas0BAaHMA, TakKasda NPpOoQMIIakTMKa WM JIEUEHUE
MOTYT IPMBECTM K 3aMeIJIeHMIO, 3aIepPXKe WM I[IOJIHOM OCTaHOBKE
NPOTPEeCcCUPOBaHUA 3JIOKAUECTBEHHOT'O HOBOOOpPAas30OBaHMA.

[lporpeccupoBaHMe  3JIOKAUECTBEHHOTO  HOBOOOPA30OBAHMUSA  OOBIUHO
onpeneysaeTcs nyTeM OLI€HKMU cragum 3JI0OKAYEeCTBEHHOT'O
HOBOOOpazoraHusa. OINpenejyieHMe CcTaluM OOBHUHO OCYUWECTBIISETCS IYyTeEM
npuceoeHusa HoMepa oT I po IV 3l0oKavuecTBEHHOMY HOBOOOPAa30BaHMIO,
rane 1 ABjgeTCHA BHOEJIEHHEM 3Jjl0KadeCTBeHHBIM HOBOOOpasoBaHMeM, a 1V
ABJIAETCA 3JI0KaYeCTBEeHHBM HoBOoOOpa3OBaHMEM, KOTOpOe
PaCIpPOCTPaHMUIIOCE IO TOI'O [pelella, KOTOPHM SABJISeTCHS MepOoM OLeHKM.
OcoBeHHOCTM OIpelesieHus CcTanmMy WU3MeHAeTCA B 3aBMCUMMOCTU  OT
3JIOKa4YeCTBEHHOI'O HOBOOOpPAaszsOBaHMA, HO cCcTranmsa OOHYHO YyUMUTHBAET
pasMep OIlyxoJjiyM, Iopaxaja JiM OHa COCelHMe OpIr'aHel, Ha CKOJIBKO
PEeTrMOHAJIbHBIX (BrTrKaMmLmx ) JIMPaTUUIE CKUX Y3JIOB OHa
pacnpocTpaHmuiack (ecyimM paclhnpocTpaHusiach), W IIOABMUIIACk JIM OHa B
BoJjiee oOTIAJIEHHEIX MecTax (MeTacTas3upoBaHuEe) .

Kax npaewusio, craams 1 JjiokajM30BaHa B OIHOM YacTKM OpIaHM3Ma,
¥ ee JleueHye MOXeT OHTb OCyWeCTBJIEHO C IIOMOUBID XUPYPIMUYECKOM
pesexuuy  (IJIS COJMIHEX OIIyXOoJie¥, KOTOphle JOCTaTOYHO  MAaJiH) .
Cranua II saBJISeTCHS MECTHOPACIPOCTPAHEHHOM M I[OILIAeTCs JeUeHU
XUMMOTEpanney, JIydeBOM Tepaluey, XUPYyPIMer WIKM UX KoMOMHALMEN.
Cramus III Takxe ABJIASTCS MECTHOPACHPOCTPaHEeHHOMV, ¥ o0O03HaueHUe
crammm 1T I cranmnm 111 BaBUCUT oT KOHKPETHOTO TUIIa
3JIOKAUECTBEHHOTO HOBOOOpasoBaHus, xXoTd cramua 111, xak OpaBuio,
cumTaeTcs KTIOBIHEW» MECTHOPACTIPOCTPAHEHHE . Cramusa IR
3JIOKAUECTBEHHOTO HOBOOOpPAal30BaHMA HWaCTO MeTacTasupyeT BO BTOPOMU
opraH. JledueHMe 3JIOKAUECTBEHHOT'O HOBOOOpPAa30BaHMA C MCIOJIE30BaHUEM
COeIVHEeHMsa IO  HacTodAleMy M300peTeHMr B 2 cnocobax MuaM  IIpU

MEIUIIVMHCKOM IIPVIMEHEHUU 10 HacCcTodAueEMy MBOGpeTeHMIO MOXeT OBITH
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VICIIOJIE 30BAHO npu JIeUueHU cragum I, 1T, ITT I v
3JIOKAUECTBEHHOTO HOBOODPA30OBAHUA [NYyTEM TapPI'eTUPOBAHMA PAKOBHEIX
CTBOJIOBBEIX KJIETOK. JleueHMe COeIMHEHMEM 10 M300PEeTEeHMK MOXET OHTH
MCIIOJIE30BAHO niAa npenorepalleHmnsa IpOTrpeCcCUpoOBaHmA
3JIOKAUECTBEHHOTO HOBOOOpPAsOBaHMA OT OINHOM CTaIuM k cJenywomen. B
OIOHOM ns3 BapMaHTOB OCylleCTBJIEHMA JleyeHue COeOVMHEeHMEM 1o
HacTodgumeMy n300peTeHUD UCIHOJNIb3yeTCH IoJis nIpenoTBpalleHnA
oporpeccupoBaHusa oT cramuu I kK crazgum 1I. B Opyr'OM BapuaHTe
OCYWECTBJIEHUA JI€UeHME COEIOMHEHMEM IO HACTOoAWeMy U300peTeHUD
VICIIOJIB3YETCA IOJA NPeloTBPAalleHMsa IPOTPeCcCUpOoBaHmsa OT crammm 11 K
cragnm ITI. B elle OIHOM BapraHTe OCYUEeCTBJIEHNSA JIeUeHue
COeIMHEeHVEM 1o HacToAmeMy n300peTeHU MCIIOJIb3YEeTCH IJis
IpenoTepalleHms IpOoTrpeccUupoBaHmsa oT cramum 111 x cramgum IV.
[lpenorepameHue NI MHI'UOUpOBaHUe [porpeCccrupoBaHmsA
3JIOKAQUYECTBEHHOI'O HOBOOOpAa30BaHMA HABJISeTCHS OCODEeHHO BAaXHEM IJId
[penoTepalleHus PAacClpPpOCTPaHEeHMsa 3JIOKAWEeCTBEHHOI'O HOBOOOpPAa30BaHUA,
HarnpmuMep, I[nporpeccupoBaHms  oT cramum Ik cramum  II, korma
3JI0KaYeCcTBEeHHOEe HOBOOOpaszsOBaHME pPACIIPOCTPAHAETCH JIOKAJIbHO, WM
IporpeccupoBaHmue oT cranmm 11T K cranmum v, rorna paxk
MeTacTasupyeT B IOpyI'Me OpIraHbl. PakoBHE CTBOJIOBBEE KIIETKU ABJIAIRTCSH
OHI'OI'@HHBIMM M I[IO3TOMYy, Kak [I0JarapT, MI'papT pelanlyiln pojik B

PacripoCrTpaHeHr 3JIOKa4YeCTBEHHOI'O HOBOO@paSOBaHMH, Kak JIOKAJIbHO,

TAK M 134 CcuUeT MeTacTasos. CIocoBw JedYeHUd WM MEeOULMHCKOTO
NpPUMEeHEeHNI 1o M300pEeTeHND c IpUMEeHEeHMeM coenMHeHMns 1o
M300peTeHnD, cJlenoBaTesILHO, MOT'YT BBITE VICIIOJIb 30 BAHEL I

[IPenoTBPAalleHa PpPacCHpPOCTPaHEeHUA 3JIOKAYeCTBEHHOI'O HOBOOOPa30BAaHUA
IyTeM TapreTUPOBaHMA OHKOI'€HHEIX PAaKOBHEIX CTBOJIOBEIX KJIETOK U,
TakuM o0pasoM, YMEeHbIas UX KOJIMUEeCTBO.

«BroxavecTBEHHIE HOBOOOGPABOBAHUI»

CoenmuvHeHUA 1o HacToAmeMy n300pPEeTEHND OEeMOHCTPUPYIOT
[IOBHIICHHYKD I[IPOTUMBOPAKOBYIHD AKTMBHOCTL I[IO CPABHEHMIO C MCXOIHBEIMU
HYKJI€O3MIaMI, n3 KOTOPOTIC OHU NOJIy4eHH. Takoe YCUJIeHME
NPOTMBOPAKOBOM AaKTMBHOCTM, [NO-BMAOMMOMY, SABJSeTCHa pPe3yJbTaTOM
[IOBBIIEHHOW AKTMBHOCTM KaK I[IPOTUB PAaKOBHEIX CTBOJIOBEHX KJIETOK, TaK U

INIPpOTVB HECTBOJIOBEIX PAKOBBIX KJIETOK.
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PakoOBHE CTBOJIOBHE KJIETKM UTPanT POJb B  OUOJIOTUUECKOU
AKTHMBHOCTHU IMPOKOTO crexTpa 3JI0KAUECTBEHHEIX 3af00oJIeBaHUN .
CoOTBETCTBEHHO, CymecTByeT WP OKUM CIIEKTP 3JI0KAUECTBEHHEIX
HOBOOOPA30BAaHMUM, KOTOPHM MOXeT OHTL NPEeIOTBPAalleH, WM JieUdeHUEe
KOTOPEIX MOXeT OHTbL OCYWEeCTBJEHO B COOTBETCTBMM C HACTOSAUM
n300peTeHueEM.

Kak oOmnmMcaHo B OPYyTUX pas3fnejiaxXx OIMCAHMUS, PAaKOBHEE CTBOJIOBLHE
KJIETKM, KakK WM3BECTHO, IMPUCYTCTBYIOT BO MHOTKMX THUIIAX OINYXOJIEN,
BKJIOUAS OINYXOJIM XUIKOCTEM (B TOM UMCJIe ITeMAaTOJIOTMUECKME OIIYyXOJIu,
TakMe KakK JIeVKO3H U JUMMOOMBI) UM COJIMAHHIE ONYXONIM (Hampumep,
OMNYyXOJIM MOJIOUHOM XeJIe3El, JIeTKMX, TOJCTOV KMUIIKK, OPelCTaTeJIbHOU
XeJess, SUUHUKOB, KOXU, MOUEBOTO IYyS3HpP4d, ONYXOJb OWIVapHOM!
CHUCTEMEl ¥ I[IOIXKEJIYIOUHOM Xejiesu) . CHnocobml JiIeUueHUd M MEOMLIUMHCKOTO
[MpVIMEHEeHWS CoeMHEeHN 1o nzobpereHmun  IIyTeM TAPTeTUPOBAHUS
PAKOBHIX CTBOJIOBHIX KJIETOK, TakuM o0pasoM, Kak oxuraercs, OymayT
500eKTUBHEIMM JIJIS NPOOMIIAKTUKMY MM JIeYeHUS TaKMX BJI0KAUeCTBEeHHBIX
3aboJyieBaHUM .

TakuMm  oBpasowm, coenuHeHre 110 MU300peTeHMio  MOXeT  OHTb
UCIIOJIL30BAHO  IJIS  IPOOMIIAKTUKM MM JI€UeHUS  BJIOKAUeCTBEeHHOTO
HoBOODpPABOBAHUS, BEIOPAHHOTO M3  I'PYIIH, BKJIIOYARIWEN : JIeMKO3,
aumboMy, MHOXECTBEHHYI MMeJIOMy, Ppak Jerkoro, pak I[IeudyeHMu, pak
MOJIOUHOM XeJie3H, pakK TOJIOBH ¥ meu, HerpobrjiacToMy, Pak WUMTOBUIHOM
KeJie3sl, pak KOXM (BrJIIOUA S MeJIaHOMY ) , CKBAMOBHO-KJIETOUHYI
KapumMHOMYy IIOJIOCTM pPTa, Pak MOUeBOI'0 IIYy3HpPsS, OINYX0Jb KJIETOK
Jlenura, pak OuIMAPHOT'O TpakTa, TAaKOoM Kak XOJIaHIMOKAPLMHOMA WJIIM
PaK  KeJIUHBIX I[IPOTOKOB, Pak IOIXeJIYIOUHOM Xejle3w, pak TOJICTOM
KUIIKY, KOJIOPEKTAJILHEM PakK U TUHEKOJOTUUECKME BUIOLH paka, BKJOYad
pak SUMYHUKOB, PakK 3HIOMETPUd, Ppak (aajonuersx TPyDO, PaK MaTKU U
pak merky MaTKM, B TOM UMKCIIEe SOUTEIMANLHBNY pak e’k MaTKMU. B
MONXONAmMX BapMaHTax OCYHECTBISHUS MI0OpeTeHnd 3J0KAaUeCTBEHHOE

HOBOOOpasOBaHME IPelCcTaByigeT CcoOOM JeMKO3 M MOXeT OBThH BEOPaHO

13  TPYIIH, BKJTIOU AN : OCTPEM JIUMGOBIIACTHEIM  JIEMKO3, OC TPBIM
MUEeJIODJIAaCTHRM  JIEMKOS (TakXxe M3BECTEeH Kak OCTPBM MMEJIOMIHBIN
JIEVKO3 WU OCTPBIN HenIMMMOOLMTapPHEM Jenkos) , OCTPEIM
[IPOMMUEJIOLMT aPHBIN JIEMKO3, OC TPBIM JIMMOQOLUTaPHEIM JIEVIKO3,

XPOHUYUECKMY MMEJIOTEHHEIM JIEMKO3 (TakXe M3BEeCTeH KaK XPOHUUECKUU
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MMEeJIOUIHBIM JIeNKOo3, XPOHMYECKUMA MMEeJIOUUTaPHEIN JIeMKO3 1ZNpe7i
XPOHUUECKMM TPaHYJOUUTAPHENY JIEMKO3), XPOHUYECKUM JMMOOLUTAPHLIN
JIeMIKO3, MOHOOJIACTHEIM JIEMKO3 ¥ BOJOCATOKJIETOUHHM JIEMKO3. B IpyIux
NPeOnOUYTUTEIIbHEIX BapmaHTax OCylEeCTBIIEHMA n3obpeTeHnsa
3JIOKAYEeCTBEHHOE HOBOOOpPAa30BaHME npencrarjsaeT coboum OCTPHIM
IMQOOJIACTHE JIEMKO3. B KOHKPETHOM BapMaHTe OCYMEeCTBJIEHUA JIEMKO3
npencrapiasgeT cobom pedpakTepHEM TAdT-HOJOXMTEJILHEIM  JIEMKO3 B
KOHKPETHOM BapMaHTe OCYIleCTBJIeHMS U300peTeHUsa 3JI0OKaYeCTBEHHOE
HOBOODOpPas’OBaHue IMnNpencTapasgeT coboy JuMmbomy, KOTOpas MOXeT OBTH
BEIOpaHa M3 TIPYyNnH, BkioUawmel: JjauMdoMy XODKKMHAE, HEXOIXKMHCKYIO
Jrmmbomy, JavMboMy Bepxurra u MEJIKOKJIETOUHYI JIMMOOLMTAPHYIO
JumMbpomMy .

COOTBETCTBYOIMM TapreTUPOBaHMEM PAaKOBEIX CTBOJIOBHX KJIETOK B
TaKMX 3JIOKaYECTBEHHBIX OIIyXOJIAX MOXEeT OBTh IOCTUIHYTO 30PeKTMBHOE
JledyeHyre 3JIOKaYeCTBEHHOI'O HOBOOOpaz3OBaHMA IIyTeM IIpeOoTBpalleHMsA
WM JIEYeHMS PasBUTUA 3JI0KaUeCTBEHHOT'O HOBOOOPAasOBaHMA, MIyTeEM
IpenoTBpalieHsa WM  JIeUYEeHMS I[IPOTIPECCHUPOBAHMA  3JIOKaYEeCTBEHHOI'O
HOBOODOPA3OBAHUA, nyTeM IIpenoTBpameHMsa WiIM  JIedeHuMd  peluuanBa
3JIOKAUECTBEHHOI'O HOBOOOPAa30BaHMA WMIAM IIyTeM I[IpedoTBpalleHMs WIM
JleyeHNsa PaclpOCTPaHEeHMsa 3JIOKa4YeCTBEHHOI'O HOBOOOPa3OBaHMA.

B rnonxonsameM BapMaHTe OCyWEeCTBJIeHMA HacTodllee u3o0peTeHue
OTHOCHMTCHA K COEIMHEHMO 10 M300peTeHMi IJid I[IPMMEeHEeHUsa  IIpU
TaPTreTUPOBAHUY PAaKOBBIX CTBOJIOBHIX KJIETOK OJiS OPOQUIIAKTUKM MIIU
JIedeHMsa MeTacCTaTUYUEeCKOI'O 3JIOKaUeCTBEHHOI'O HOBOOOpaszsOBaHMA.

B nozgxonmsmeM BapMaHTe OCYWECTBJIEHMS HacTodlee u3o0peTeHue

CTHOCUTCHA K COEeOIVIHEHVID 1O MBO@peTeHMD HJ14 [IprMEHEeHMA Inpmn

TapreTmMpopaHmMM PaKOBEIX CTBOJIOBEBEIX KJIETOK OJI JIeueHNnda
pPeUUIVBUPYIETO W pebpaxkTepHOTO 3JI0KAYECTBEHHOTO
HOBOOBOPAa30BaAHUA.

B nomxonfdmeM BapMaHTe OCYUWEeCTBJIEHMS HacToslee u300peTeHUe
OTHOCUTCH K COEIMHEHMI IO M300peTeHMI IJid I[IPUMMEeHeHMS I[IpU
TAPTETUPOBAHNM PaKOBBX CTBOJIOBBIX KJIETOK IJIS JeUeHUsS IIepPBUUHOTO
3JIOKAUYECTBEHHOT'O HOBoOOGpasoBaHus. COOTBETCTBEHHO, IEePBUYHBIM pak,
rNoIBepramnlnmuc s JIeUeHUIo, MOXe T BEITB IOIOJIHUTEJIb HEIM odarom

IMNEePBUYHOT'O 3JIOKAYWEeCTBEHHOTI'O HOBOO@paBOBaHMﬁ.
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Hacrosmee wmso0peTeHME OTHOCUTCHA K COEOMHEHMIO 10 M300peTeHUO
OJIA  TIPVMMEHEHMA IIPKM TapI'eTUMPOBAHMM PAKOBBIX CTBOJIOBBIX KJIETOK IOJIA
JIeUCHMSA BTOPVMHUHOT'O 3JI0OKaQAUYeCTBEHHOI'O HOBOO@paBOBaHMH. B
IIoOxXoosialmeM BapMaHTe OCyHmeCTBJIICHUSA BTOPHMYHOE 3JIOKAQYeCTBEHHOE
HOBOOOpPAas0OBaHUE npencraBigeT cobom MeTaCcTaTUUECKOES
3JIOKAYECTBEHHOE HOBOOOpAa30BaHME.

B nomxopmdumem BapMaHTe OCYUEeCTBJIEHUA HacCTodlee M306peTeHme
OTHOCUTCS K COEIMHEHMK IO M300peTeHMK IJi8 [IPMMEHEHMA IIPU

TapreTmMpopaHmMmn PaKOBEIX CTBOJIOBBIX KJIETOK, roe TapreTmpoBaHMe

PAKOBBIX CTBOJIOBEIX KJIETOK [IpeloTBpamlaeT MM MHIUOMPYET: (1)
pPeuMInMB  3JIOKAYECTBEHHOI'O HOBOOOPA3OBaHUA; (ii) BO3HUKHOBEHUE
OOMOJIHNUTEJILEHOTO ouara IePBUUYHOTO 3JIOKa4YeCTBEHHOTO
HOBOOOpazoBaHmsa; wix (1iil) MeTacTazMpoOBaHME  3BJIOKAYUECTBEHHOI'O
HOBOOOPA3OBAHNA.

CriocoBel  JledeHMs WM MeIMUVMHCKOEe IIPpMMeHeHMe, B  KOTOPHX
VICIIOJIE3YyEeTCHd COeIMHEeHMEe I10 HacTodAleMy M300PEeTEeHMI Ha OCHOBaHUU
ero CIrOCODHOCTM TapreTHMpOBATh PAaKOBHE CTBOJIOBEE KJIETKM, MOTYyT
OBITE MCIIOJIB30BAHEL IJIA JIeUEeHMsS PeUUIMBUPYIRILETO WM pedpakTepHOI'O
3JIOKaUeCTBeHHOI'O HOBOOOpasoBaHMA. dPakTopaMM, KOTOPHE HeOoOXOIMMO
YUUTHBATE, KaCcaomMMmnC s pPeunInBUPYIILE O 1ZN3871 pedpakKTepHOI'O
3JIOKa4YeCTBEHHOT'O HOBOOOPA30BaHMA B TakKMUX BapMaHTax OCYUWEeCTBJIEHUS
n3obpeTeHnsa, ABJALTCH, MCKJIKYasg Te cjydan, IDIe KOHTEeKCTOM He
rnogpal’yMeBaeTcsa MHOEe, Takue xe (QakKTOpe, UYTO U IJIS JIeUeHUd
PeUUIVBUPYOILETO ZRIN7S pedpakTepHOTO 3JI0Ka4YEeCTBEHHOTO
HOBOODPA30BaHMSA COIJIACHO aCIIeKTaM HAaCTOALEIo M300peTeHUA.

«PeuugunBupymoiee bZ8974 pedpaxrepHOE BJIOKaYeCTBEHHOE
HOBOOG6pPAasl3oOBaHueE»

Kak OpbUIO yKAa3aHO  BhE, HEKOTOPEIE ACIEeKTH ¥  BapMaHTH
OCyWEeCTBJIEHMS HAaCTOoAWeIo u300peTeHus, B YaCTHOCTM, OTHOCHATCH K
INIPVMIMEHEHVMIO COeIIVMHEHMA II0 Mso6peTeHmm J14 JIEUYEeHMA PelUMIVMBHPYKRIETO
UK pedpakKTEepHOTO 3JIO0KAUECTBEHHOTO HOBOOOpasOBaHUS.

s neynen HaCTOAWETO nz30bpeTeHms pedpakTepHEE
3JI0OKaUEeCTBEHHBE HOBOOOPAa3OBaHMA MOTyT OBTB PAaCCMOTPEHBE Kak
3JI0KaYeCTBEHHBIE HOBOOOpPa30BaHMUA, KOTOPEIE IIEMOHCTPUPYIIOT
PEBUCTEHTHOCTh K [NPOTMBOPAKOBOM Tepanuy, OTJIMUHOM OT Tepanunu,

pMY KOTOPOM MCIOJL3yeTCHd COeIMHEHME [0 HacCToAlleMy U300peTeHU.
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Hanpuwmep, CoemyHeHue I[I0 HACTOHAWEMy M300peTeHMI MOXeT  OHTh
VICIIOJIB30BAHO OJIA JIeUeHMA pedpraKTEepHBIX 3JI0KAYECTBEHHBIX
HOBOOOpPas30BaHUM, KOTOPHIE PE3UCTEHTHE K JIy4eBOMu Tepalnu.
AJIE TEPHATUBHO, WY OOIOJIHUTEJIBHO, COeIMHEeHMe IO HacCTodAlleMy

M300peTeHu MOXeT OBITb MCIOJB30BAHO IJIA JiedeHUusa pedpaKTepHBIX

3JI0KauUeCTBEHHBIX HOBOOOpa30BaHUM, KOTOpPEBIE PE3UCTEHTHEI K
BroJyIoTMYE CKMM cpencTeamu, MCIOJIb 3y EMEIM IS JIeUeHUs
3JI0KauYeCTBEHHBIX HOBOOOpPa30BaAHUN. B MOOXOOAEM BapMaHTe

OCYWECTBJIEHUSA COEOMHEHME I[I0 HaCTOodAleMy MI00peTeHMI MOXeT OHTH
VCIIOJIL30BAHO oJis JIedeHus pedpraKTepHBIX 3JI0KAUYEeCTBEHHBIX
HOBOODOPAs30OBaAHUM, KOTOPHE PE3UCTEHTHE K JIEUEHUIO
XyiMMoTepalneBTYe CKVIMY cpeancreamMm, OTJIMYHBIMM oT CoOeIVMHEeEHUHA o
M300pPEeTEHND.

B uwacTHOCTHM, pedpaKTepHbEe 3JI0KaueCTBEeHHBIe HOBOOOpaszoBaHUS,

npu KOTOPBIX MOTI'Y'T OBITb 20PeKTUBHBEIMMU Ccriocobnr JieueHusd I

MeIVIIVMIHCKOe IIprviMeHeHne 10 MSO@peTeHMD C MCIIOJIBb30BaAHMEM
coellMHeHA 1o HacCcToAleMy MBO@peTeHMD, BRJIOYAQKOT Tarme
3JIOKa4YeCTBEeHHEE HOBOO@paBOBaHMH, KOTOPEIE Pe3InCTEHTHEI K

KOPOMLENUHY WK 2-QTOPKOPAULEINNHY .

Peunavsupyoummm 3JI0KaueCTBEeHHBMN HOBOODOPA30BaHUAMU (nnm
[IOBTOPHBIMM  3JIOKAYECTBEHHBMM HOBOOOPA3OBAHMAMM) ABJIANTCS TakKue
HOBOOOPA3OBAHUA, KOTOPEE CHOBa BO3BpalanTCcHd rocJie repmrona
peMmuccuyM, B TedeHMEe KOTOPOI'O 3JI0KaueCTBEeHHOE HOBOOOpas3OBaHME He
MOXeT OHTb OOHaAPYyXeHO. Peummame 3JI0KaueCTBEHHOI'O HOBOOOpPA30BaHUSA
MOXeT TIPOUCXOIOMUTbL B MeCcTe [NepBOHAuajIbHOT'O  3JIOKAUEeCTBEHHOTO
HOBOOOPAal0OBaHUA (MeCcTHBIM peuuamus) , B MecTe, OIIM3KOM K
IepBOHAUAJIBHOY ONYyXOJM (perMOHAJNBLHEM peuMIus), MWIM B MeCTe,
OTIHAJIEeHHOM OT I[IepBOHAUYAJILHOTO R3JIOKAWECTBEHHOTO HOBOOOpPa30BaHMUA
(oTHmaJieHHBM peumMIuB). PakoBEHE CTBOJIOBHE KJIeTKM, Kak [IoJjaramnT,
UTpanT OnpenesIeHHY POk B peuunuse 3JIOKAUECTBEHHOTO
HOBOOOpPAazoOBaHMuda, obecneumBas MCTOUYHMK, M3 KOTOPOIO 00pa3synTcs
KJIETKHU peunnrBa 3JIOKAYECTBEHHOTO HOBOODOpPaBOBAHUA.
CoOTBETCTBEHHO, CHOCOOE JedYeHnsa 178 MeIULIMHCKOE IpMMEHEHNE
COenMHEHMS I[IO HaCTOSAlEMYy M300PETEHMIO B COOTBETCTBMM C HAaCTOSIMM
nzobpeTeHueM, KOTOPEHIE obecneuymBanT TapreTUpOBaHue PaKOBEIX

CTBOJIOBBIX KJIETOK, MOI'YT OBTh BecbMa 50PeKTUMBHEI B KOHTEKCTEe
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PeLUOVBUPYRIIETO  3JIOKAYECTBEHHOT'O HOBOODOpPasOBaHUA. CnocoBHOCTH
COenVHEHUS 110 M300PEeTEHMI TapTeTUPORATH PAKOBHE CTBOJIOBHE KJIETKU
MOXeT OBTHL MCHOJIb30BaHA IJig YyIAaJeHUS [ONYyJSUMM TakuxX KJIIeTOK,
KOTOPEIE CIHOCOOHE NPUBOAMTL K PEeUMIMBY, I[IpeIoTeRpalias TeM CaMbM
cJydyay — peuuIayBa 3JI0OKAUEeCTBEHHOT'O  HOBOOOpasoBaHMsA. AKTUBHOCTHb
COenmMHEeHMsS IO HacCToAleMy M300PEeTEeHMI IIPOTUER CTBOJIOBHIX PaKOBHX
KJIETOK TakXe MOXeT OBTbh MCIOJbL30BaHA B OTHOIWEHUM LEJIEBHIX PaKOBEHIX
CTBOJIOBEIX KJIETOK B 3JIOKAUECTBEHHHX HOBOOOPABOBaHMUAX, KOTOPHE
MMOBTOPSAJNINCE, a TakKxe, BEPOSTHO, OKAa3LIBATH LUVMTOTOKCHUUECKOE
IeViICTBME Ha HepakKOBHE CTBOJIOBHE KJIETKM, obecrneumBas TeM CaMBM
JleUueHre PEeUMIMBUPYRIIMX 3BJIOKAUESCTBEHHHX HOBOODOPasOBaAHUM.

C yuyeToM BHIICUIJIOKSHHOTO, OyIeT IMOHATHO, UYTO COeIVMHEHMHE IIO
HaCcTOodWEMYy W300pEeTEeHMK MOXeT OBThH MCIOJNBE30BAHO B CHOCODAX WK
IJIS  [IPVIMEHEeHWs [10 HacTodAmeMy Hu300peTeHun IS OIPOOMIIaKTUKY  MIIU
JeyeHus PEeLUIMBUPYIOMET O 3JIOKaYEeCTBEHHOT'O HOBOOOPA30BAHUSA.
CoemvHeHme I10 HacTosmeMy Hu300peTeHMn MOoXeT OHTbH MCIIOJIE30BAHO B
criocobax wmIM JJIS IIPUMEeHEeHMUS 10 M300peTeHun IJ18 MPOOMIIaKTUKY WM
JleyeHs MEeCTHHX, PeTIMOHAaJIBHEIX WJIM OTIAaJIEHHBEIX PeUUIVBUPYIOIMX
3JIOKAUECTBEHHEIX HOBOODpPA30BAHUM.

CoenvHeHue o HacTOosAEeMy n300peTeHNI0 MOXeT OBIT b
MCIIOJIBL30OBAHO B criocobax WM OJs I[IPMMEHEeHMA I[10 MU3I00peTeHMio OJid
[IpenoTRPalleHMS peunImMBa 3JIOKaYeCTBEHHOT'O HOBOOOPABOBAHUSA,
obecrieunBas, I[I0 MeHbHIIEM Mepe, 2 Mecslla, [0 MeHblenm wMmepe, 6
MecsdaueB, IO MeHbley wMmepe, 12 wMmecsuer, [0 MeHbmEem wMepe, 18
MecsaueB, IO MeHbley Mmepe, 24 Mecsuer uau, 0O MeHbmen wuepe, 30
MECSLEeB peMuccum. JIeMCTBUTEJIBHO, COeIMHEeHMEe 10 U300PeTEeHMI MOXEeT
OBITH MCIIOJB30BAHO IJid NPEOOTBPAHIEHUS PeLUMIMBa 3JIOKAUECTBEHHOTO
HOBOOOpPAa30BaHUA, obecneuunnBasa, IO MEeHBHEeN Mepe, 4 r1oma, o
MeHBIIe Mepe, 5 JjieT, 1o MeHbIeln Mepe, 6 JeT, O MeHblueu Mepe, 7
JeT, 10O MeHbIIeW Mepe, 8 JeT, [0 MeHbumew wMepe, 9 JjeT wiIM, IO
MeHblley Mepe, 10 JjeT pemmuccuu.

CoenuHeHUE 1o HacToAalWeMy N300pPEeTEHNIO MOXET OBITH
MCIOJIE30BaHO B cHnocobax WM OJd [OIPpMMEHeHMs I[I0 U300peTeHM OJid
JeueHms PEeUMINBUPYIOLETO 3JIOKAYECTBEHHOTO HOBOODOpPAa30OBaAHUSA,
KOTOpOE PpeuMIMBMPYET Uepes, IO MeHbllel Mepe, 2 Mecsdla, o

MeHbBIIEY Mepe, 6 Mecsdleb, IO MeHbleM Mepe, 12 MmecsleB, OO MeHbIeEN
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Mepe, 18 wmecsauer, no MeHbleyw Mepe, 24 MecslUeBR WM, [0 MeHbUeH
Mepe, 30 MEeCSILIER PEMUCCUNA . HelcTBUTEsIbHO, coenmMHeHMue 10
MSO@peTeHI/HO MOXeT OBITH MCIOJIL30BAHO J1A JICHEeHMA PelUVMIVMBHPYKRIEI'O
3JI0OKAUECTBEHHOT'O HOBOOOPAa30BaHUA, KOTOPOEe PEeUuIUBUPYET uYepes, IO
MeHblIIEM Mepe, 4 Tozma, IO MeHblleM Mepe, 5 JjieT, IO MeHbleM Mepe, 6
JleT, IO MeHblley Mepe, 7 JeT, [0 MeHblley Mmepe, 8 JeT, I[I0 MeHbIeM
Mepe, 9 Jjger uim, 0o MeHbmey mepe, 10 jgeT peMuccum.

CrIOCOOHOCTE COEIOMHEHMM IO M300pPeTeHU TapIleTHUPOBATH PAaKOBHE
CTBOJIOBEIE KJIETKU maeT BO3MOXHOCTbB VCIIOJIBE30BATH STU COeIIVMHEHUM A
npn HpO(i)M.}'IaKTI/IKe Wi JIeYEeHMM PaKOBEX 3a60ﬂeBaHI/H7I B COOTBETCTBUU
C MeIMUIMHCKMM IIPVMIMEHEHMEM WJIN crnocobamMm JIeueHUs 10 HacCTodleMy
nzobperenun. Tem He MeHee, CJegyeT OTMETUTH, UYTO COSAWHEeHUS 10
HaCcToOAlleMY M300pPEeTEeHMK TakKXe OKa3HBalT IPSAMOe LUTOTOKCUUECKOE
IeicTBMe Ha PaKOBHEE HEeCTBOJIOBHE KJIETKM, KOTOPBIE COCTaBJISIT
OCHOBHYID YacCTh OIyxojie. B TO BpeMsS KaK akKTMBHOCTB PaKOBHX
CTBOJIOBBIX KJIETOK MOXET JexarThb B OCHOBE BoJipmen yacTu
PE3UCTEHTHOCTHY, UTO JejlaeT PEeUMIUBUPYIOULMM MM pedpaKTepHHM PakoB
TaKMM TPYIHEM IJIS JI€YeHUS, PakoBHE HECTBOJIOBEHE KIIETKM TaKxe
SABJISIIOT CSI OCHOBHBIM KOMITOHEHTOM TAKUX PEeUMIVNBUPYOUIMX VLIV
pebpakTepHEX BUIOB paxa.

CoenvHeHMsda 1o HacTodaweMy  M300peTeHUIo OKa3EBaKnT BoJiee
CUJIBHOE LMTOTOKCUUECKOe IeVCTBME Ha PaKOBHIE HECTBOJIOBHE KJIETKH,
yeM KOPIAMLENMH WM 2-QTOPKOPIMLENVH, M3 XUMUOTEPATeBTUUECKON
MOJIEKYJIEl KOTOPOTO II0JIy4YalnT COeIMHEHMS I[10 HACTOdleMy W300peTeHMrl.
COoOTBETCTBEHHO, MEXaHM3M, I[I0CPeICTBOM KOTOPOTO COeIMHEeHMe 10
n300peTeHNI0 OeCTBYET npu JleueHmun PELUUIVBUPYONETO Wi
pedpakKTepHOTO paka, He MOXeT OBTh OTPaHMUYEeH TOJIbKO AaKTUBHOCTBIO
STOI'O COE€dMHEHMA I[NIPOTUMBE PaKOBEIX CTBOJIOBEIX KJIETOK, HO MOXET TaKXe
MCIIOJIB30BATE INEUCTBUE COEeIMHEeHMS 10 U3I0O0peTEeHMI Ha pPakKOBHEe
HeCTBOJIOBEIE KJIETKU. HpM TaKOM NprMMEeHEHUN JIedYeHVe C
VICIIOJIB30BAHMEM COEIMHEHMHI I[I0 uzobpeTeHM OyIeT yMeHbIiaTh obmee
KOJIMUeCTBO 060OMX BMIOB, Kak PaKOBHEHX CTBOJIOBEX KJIETOK, Tak U
PaKOBBIX HECTBOJIOBBIX KJIETOK. Ipu VCIIOJIb 30BaAHUU HEKOTOPHIX
COeIMHEHMM IO HacTodleMy MU300peTeHUIo TaKKe CIOCODE JiedeHUS
OPEennouTUTEJIEHO OyIyT YMEHBIIaTh JOJIK PAaKOBEX CTBOJIOBEIX KJIETOK,

KOTOPBIE OCTaKTCHAd IIOCJIe JIedeHMA.
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TepaneBTuuyecku HSPdexTHBHIIE H[OBE COEQUHEHWUs IO HaCTOosUeMy
n3o6pereHuo,

TepaneBTUUECKUN sbdexkTURHOE KOJIMUECTRO COenOVHEeHUd o
HacTosmeMy M300PEeTEeHMID MOXEeT NPelCcTarJiaTh Ccobol KOJIMUeCTBO,
IOCTaToOuHOe, YT OOHI BEIBEIBATDH rubesin PaKOBBIX KJIETOK .
TepaneBTuueCky >OPeKTUBHOE KOJMUECTBO COEOMHEHMA 10 HaCTOoSleMy
MI00PETEeHNI0 MOXET IMPencTaBJaTh CcoBOM KOJMUECTBO, JOCTATOUHOE,
uTOOB BHI3BATL TUOEJIb PAKOBHX CTBOJIOBEIX KJIETOK. B HEKOTOPHIX
BapMaHTax OCYIEeCTBJIeHUS UI300peTeHms, B UYACTHOCTU, TaKUX, KOTOPHE
OTHOCATCS K JIEUEHMID PEeUUIUBUPYIOINETO WM pPedpakTepHOTO paka,
TepaneBTUUYECKY 3OheKTUBHOE KOJMUSCTBO COEOMHEHMA [0 HaCTOodleMy
M300pPEeTeHnI0 MOXeT MPencTaBJATL CcoBoM KOJIMUEeCTBO, JOCTATOYHOE,
yTOOK BBI3EIBATEH TUOESb PaKOBHX CTBOJOBHX KJIETOK, a Takxe, UTOOH
BBIBHIBATE IMOEJIb PAKOBEX HECTBOJIOBHX KJETOK.

CymecTBYT pPaz3JIMUHBEIE MEeTOJH, KOTOPEMM MOXeT OBTH pacCUnTaHO
Y OTOOPaxXeHO KOJIMUEeCTRBO TepareRTUuYeckn 3500eKTrBHOTO COoelVHEeHMUs,
TAKOT'O KakK COeJIMHeHMre [0 M300peTeHMrio, BBOIMUMOE IalmMeHTy. OIHUM
M3 TakKuxX MEeTOJIOB, KOTOPHM CcumTaeTcs OCOOEHHO IOINXONSINMM IJiS I03
areHToB B Cyiydae IIpOodMIIaKTUKM WM JIeUeHUsS paka, SABJsgeTcs
KOJIMUECTBO areHTa, BBOIMMOI'O B pacueTe Ha eIVHMLY I1JI0Walm
[IOBEPXHOCTM TeJjla IalMeHTa. Takue o3bl, KaK I[IPaBMJiO, BHPAXaKnT B
BUIIE KOJIMUECTBA arleHTa (KOTOopoe MOXeT OHTL OIPEeIeJIeHO II10 Macce)
B pacueTe Ha KBAJAPaTHHEM MeTp (M?) MJomans MOBEepPXHOCTM.

[lpy I[IPUMEHEHUM COeIMHEHMs [0 HacTosmeMy W300peTeHnio IJis
MPOOUMIIAKTUKY MM JIeUeHMS B3JI0KAUECTBEHHOTO HOBOOOPA30BAHUS MOXHO
WCIIOJNIB30BATEL eXeHelesbHyln no3y oT 10 Mmr/ym2 mo 1000 wmr/m2. Ilpm
TAaKOM JIEUEHUM MOXeT, HanpuMmMep, IPVMMEeHSTLCS eXeHelesbHad I03a OT
375 MT/ M2 oo 900 MT /M2 . HanpuMmep, 3bPexTUBHOES JleyeHue
PEeLUINBUPYETO WU pebpaxTepHOTO 3JI0OKAYECTBEHHOTO
HOBOOOPA30BAHUA MOXET OBTEL OCYMECTBIIEHO, KOTIA NAalMeHTH NOJIy4danT
exeHeeNnbHEEe O3B COeIMHEHUS MO0 MI0OPETEHMI, KOTOPHE M3MEeHSITCH
orT npubnmuaurensHo 500 mr/M2 mo 825 Mmr/M2.

He xemag ObBTb CBA3AHHHMM Kakov-IuMbO TUIOTE30M, aBTOPH
nsobpeTeHMd IoJaraT, YTO CIOCOOHOCTE COeIMHEHMS I[10 M300peTeHM
TAPTEeTUPORBATEH PaKoBEE CTBOJIOBHIE KJIE TKU TTO3BONIAET OOCTHUUL

TepaleBTUUYEeCKYyn 500eKTUMBHOCTE I[PV MCIOJNIB30BaHUM 0OoJjilee HUM3KUX IOO3
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3TOTO COEeIOVHEeHUS, YeM MOXHO ObUIo OH OXMIAaTh. I[IPOCTO B KadecCTBe
npuMepa, eXeHeOeJIbHEe JO3b COEeIMHEeHUA 110 M3I0OPeTEeHMI, KOTOPHE
MMHMMAJILHO CcocTapmaanT 825 wmr/m?2, 750 wmr/m2, 600 Mmr/mM2 wmiam 500
MI'/MZ2, MOTYT OKazaTbCs TepaleBTUUYECKU DOOEeKTUBHLIMM [IPU OPVMEHEHUM
M B crnocobax no m300peTeHMuD.

BelOpaHHasA eXeHeIeJibHAas DO03a COeOMHEHMS 10 M300PEeTEeHMIO MOXET
obecrneumMBaThLCS OJHOPABOBHIM BBEIEHMEM WJIM MHOTOPASBOBHIM BBEIEHMUEM
B TeueHue Hemeyum. Tak, HanIpuMep, HeIeJibHas J03a COeIVMHEHUS 0
n300peTeHnin MOXEeT BBOOMTLCS IOBA pasz3a, Tpu paza win Oojee. TakuMm
obpaszoM, IJIS HeIeJIbHOM mo3el B 750 Mr/mM2 270 MOXeT OBThH HOCTUTHYTO
OoyTeM TpexpasoBoTo BeBemeuus 250 wmr/M2 B TeueHue HeOenu WU
IBYXPaso0OBOTO BBemeHus 375 uMr/M? B TeueHue HeIeM. AHAJOTUUYHO, IJIig
HemesibHOM o3kl B 600 Mr/M?2, 2TO MOXeT OHTH HOCTUIHYTO TPEeXpas3OBHM
BeenenveMm 200 Mr/mM?2 B TeueHME HEIeNM WIM IBYXPa30BHM BBEISHUEM
300 Mr/mM?2 B TeUeHME HEISJIN.

[lonxonsmee KOJIUUECTBO COEIMHEeHMS I10 HacTodAleMy KM300peTeHUo,
BBOIVIMOE OIIMH pPa3 IPU JIeUeHUM MJd TOJIYYeHKs TpebyeMoM IO3H 3TOTO
CoenMHEeHMs Ha IPOTSXeHMM  HeleJIbHOI'O  Kypca, MOXeT  OBTBL B
muarazoHe oT npubiusurensHo 100 mr/m2 mo 300 mMr/M2.

ExeHenneJsibHAsS 1O03a COeIMHEeHMS I10 HacTosumeMy MW300peTeHMUo
MOxeT OHTBb YMEHBIIEHA B TeueHMe Kypca JieueHus. Hanpumep, JedeHue
MOXEeT HAUMHATLCSA C EeXeHeNeJIbHOM HO3H, paBHOM npubiamsmuresnbHO 1000
M /M2, 900 mr/m2, 825 wmr/m?, 750 umr/m?2 wiam 725 Mr/Mm?2, U B TedeHMe
Kypca JleueHus Tpebyemas nosza MOXeT BBITB YMEeHbIIeHa Ino
npudnusurenbHo 750 Mr/Mm? (B Tex Cciydasx, KoTga HauvaJibHas 1o3a
HaxXOoOUTCH BHIIE 3TOIC SBHAUEHMA), OpMMepHo 650 Mr/M?, npmuMepHO 625
MT /M2 iy maxe npumepHo 500 mMr/M?2 mnu npumepHo 375 mr/m2.

LO3EL COeOoMHEeHUS o U300pPEeTEHNID  MOTYT, KOHEUHO, OBITH
NpencTaBJieHs OPYTUMMM Buiamm. Haubojee pacnpoCTPaHEeHHBIM U3 HUX
ABJISETCH KOJIMUECTBO AaKTMBHOTO AaTleHTa, [IPMBEIEHHOE Ha eOUHUIY
MAaCCh Tejla. BBUJIO BBEYUMCIIEHO, UYTO IS CPEeINHEeTO IallMeHTa-dYeJIoBeKa
noza 1 wMr/m?2 skBUBajeHTHa npuMepHo 0,025 wMr/xr wmacce  Tesa.
COOTBETCTBEHHO, HIaHHBE II0KASBBBAKT, UYTO COEIMHEHME II0 HAaCTOoAleMYy
nz00peTeHU ABJIIEeTCHS 2OOEKTUBHBIM IIPKY JIeUEeHUM PEUUMIMBUPYIIETO WU
pebpakTepHOTO 3JIOKAYUECTBEHHOTO HOBOOOPA3OBAHUSA B nosax B

ouarnasoHe OoT IHOpuMMepHo 6,25 wMr/xkr  mo nOpuMepHo 25 MT/KT.
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Honxonqmaﬂ Io3a MOoXeT, HallprMep, OBITDb B IOMalla3OHe OT IIPpVMMEPHO
9,5 MT /KT oo 22,5 MT /KT . B COOTBETCTRYIIOIEM BapraHTe
OCyleCTRJIEHUS M300peTeHUs OJjaromapd COeOMHEHMI 10 HaCTodAleMy
M300pEeTEeHND nocTUraeTrcd SPPeKTUBHOS JI€UEHMEe PeUVIVMBUPYILETO WM
pedpakKTEepHOTO BJIOKAUECTBEHHOT'O HOBOOOpPA30BaHMA, KOTZa MNalLMEeHTEH
NPUHMMAKRT e€XeHeoeJIbHO MOO3H B OuanasoHe OT OpuMepHOo 12,5 Mr/kr mo
20,5 mMr/xro.

CoobpaxeHus OTHOCUTEJILHO COCTaBOB CoeIMHEeHUs o
M3o6peTeﬂmm, IIoOXomAmyx HOJid I[NIPVMMEHEHMA B criocobax HpO@MHaKTMKM
Wy JIeUeHMA M MEeOMUIMHCKOI'O IIPMMEHEHMA 10 HaCTOoAlleMYy MSO@peTeHMD,
OMNMCAaHEL B OIpyToM paszele HacTOoAEeTo ONMMCAaHUS. B crydae
VMHBEKIVIOHHEIX COCTaBOB COeIVMHEeHVdI II0 MSO@peTeHMD, OHM MOT'YT OBIT B
BREIIE€HEL BHYTPMBEHHO. BHyTpMBeHHOG BEBREeII€CHUE MOXeT OBITb
OCYIIECTBJIEHO B TeudueHMe JIoOOI'C IIOOXOISAIlero BpeMeHMr, B Ipeleiax,
HanpviMep, IeCATUMMMHYTHOM MHBEKLUUM MM TOoMy IonodHoe.

Bunsr JedYeHuss

B rmoaxondmeM BapMaHTe OCYIeCTBJIeHMSA u300peTeHMsa CoellMHeHUe
1o HacTodleMy n300peTeHUIO MOXeT OHITE VICIIOJIE 30BAaHO oJisa
TAPTeTUPOBAHUS PAKOBEX CTBOJIOBEIX KJIETOK B KadeCTBE II€PBOV JIMHUMU
Teparnny 3JI0KadeCTBEeHHOI'O HOBOODOPaz0OBaHMUA.

Tem He MeHee, obHapyXeHue TOT'O, uTo COenMHEeHUd 1o
n300peTeHMI0 CIHOCOOHE Tapr'eTUMPOBaATh PaKOBHE CTBOJIOBEHE KJIETKM MU,
TaKMM obpasowM, JIeUUTh peumarBupyilee 1ZN)87! pebpakTepHOe
3JI0KaUeCTBEHHOE HOBOOOpaszOBaHMe II0KaRBBaAET, UYTO COeJIMHEeHMEe II0
HacTodmeMy M300peTeHud CIOCOOHO obecrneumMeaThk 30PeKTHMBHOE JIeUueHue
3JI0KAUEeCTBEHHOT'O HOBOODOpPaszsOBaHMSA B KOHTEKCTEe, IIPM KOTOPOM IpyIue
CIOCODOBl JIeUeHMS oOKaszsaJuch HesdPeKTUBHBIMU. TakuMm obpaszouM, B
COOTBETCTBYKIIEM BapMaHTe OCYWEeCTBJIeHUA HacTodllee uU3obpeTeHUe
OTHOCUTCH K COenMHEHUID 1o HaCTOAUEMY n300peTeHUD onsa

TapreTmMpoBaHMA PaKOBBIX CTBOJIOBEIX KJIETOK B KadecCTBe BTOpOﬁ JIMTHVI

JiedueHnda 3JIOKaAUEeCTBEHHOTO HOBOO@paBOBaHMH. ﬂeﬁCTBMTeHbHO, B
MNoIXoodlmeM BapraHTe oCcyHecCTRJIEHUA HacTodlee MBO@peTeHMe
OTHOCUTCHA K COECIMHEHUNIO 1O HacCcTodlleMy M306peTeHMD IJIA

TapreTrMpoBaHMA PaKOBBIX CTBOJIOBEIX KJIETOK B KauecTBbBe TpeTbeﬁ 128187 )

nocnenymmeﬁ, JIVIHUM JIEYEHMA 3JIOKa4dYeCTBEHHOI'O HOBOOGpaBOBaHMH.
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B IOOXOAEM BapraHTe OCyleCTBJIEHNSA n300peTeHmns
npenjaraeTcs [IPMMEHEHME COeIOMHEHMS II0 HacTodAlleMy MWM300pPeTeHUD B
KadyeCcTBe HeoanbioBaHTAa 14 JleueHusa 3JIOKAQYECTBEHHOTO
HOBOODOpPasoBaHusa. HeoalbiBaHT IIpelncTaBjsgeT CcoOOM areHT, BROIMMEI
nauMeHTy  IOJIS  yMEeHbIIeHMS  pasMepa ONyxoJiu Iepell  «KOCHOBHOMW»
NPOTUBOPAKOBOM  Tepanueu, TAakKOM  KakK XUMPYPI'MUYeCcKoe  yIaJleHue
3JIOKAYECTBEHHOT'O HOBOOOpPasOBaHNA. CoenuHeHue 1o HacTOoAmeMY
N300pEeTEeHUID MOXeT OBTb MCIOJB30BaHO B KadeCcTBe I8 [IaluMeHTa,
KOTOPHEM BIIOCJEICTBUM OyIeT MIOIBEPTHYT XUPYPTMUECKOMY JI€UEeHUD
3JIOKAYECTBEHHOT'O HOBOOOPasOBAHUA u/unm JIy4eBOMn Tepanmumu
3JIOKAYECTBEHHOT'O HOBOOOPA30BaAHUA.

ABETEPHATUBHO MJIYM HOONOJIHUTEJBLHO, M300peTeHMe OTHOCUTCS K
COoeIMHEHUD 110 n300peTEeHUD oyis IPVMEHEHW A B KayecTBe
BCIIOMOTI'aTeJIbHOI'O aresTa s JIeUueHUs 3JI0KaYEeCTBEHHOT'O
HOBOODOPAROBaAHMUA. BCrOMOT'aTeJILEHEI al'eHT IpercTarjseTr coboyw areHT,
BBOIMMBIM I[MalIMEHTY T[10CJI€ «OCHOBHOM» IIPOTUMBOPAKOBOM Tepanuy, TaKou
Kak XUpypI'Mueckoe yIiajleHMe 3JIOKaueCTBEeHHOI'O HOBOOOpPa30BaHUSA C
HeJsibio IperoTBpalleHMs BO3BPpaTa 3JI0KaUYeCTBEeHHOI'O HOBOOOpaszOBaHMS
rocJie OCHOBHOM Tepanmuu. CoenuHeHMe I10 HacTosueMy W300peTeHMD

MoOXeT OBTBh MCIIOJIB30BaAHO B KauvuecTBe BCIIOMOI'aTelJsIbHOI'O areHTa MmJid

raumMeHTa rocJie XUPYPIUUIECKOTO JleueHud 3JI0KAQUEeCTBEHHOTO
HOBOOOPA30BaAHUA n/unm JIy4YeBoOn Tepanmum 3JI0KAQUeCTBEHHOTO
HOBOOOpPA3OBaHNSA .

CoenuHeHue 1o HacToOSleMy n300pEeTEHUIO MOXeT OBIT b

MCIIOJNIBBOBAHO B Ccriocofax MM MOXeT IIPUMMEHSTBLCS I[I0 HaCTOosuWeMy
n300peTeHn0 B KaueCTBEe MOHOTepaluy, TO eCThb MJisd NPOOMUIIaKTUKM WK
JledeHus:, IIpM KOTOPEIX COeIMHEHME I[10 U300peTeHun obeclneumBaeT II0
CyWEeCTBY I[OJIHYD TepaleBTUYeCKYlD AaKTMBHOCTL, MUCIOJbB3YyEeMyln IJIid
HpO@MﬂaKTMKM VIl JIedeHVd.

AﬂbTepHaTMBHO, B crnocobax wmiam npy IpUMMEHEHMM II1O0 HacCToAlleMy
MB00PEeTEHUI0 COEeIMHEHME IO MB00PpEeTeHMI0 MOXET MCHOJNL30BaTHCS B
KOMOVHVPOBaHHOU Tepanmm. B TaKUx BapmMaHTax OCYUEeCTBIIEHMS
COoenMHEHME IO MB00pPeTEeHMIO MCIOJNbB3YyeTCHa B COUYeTaHMM, IO MEeHbIEN
Mepe, c OHOM IOOIIOJIHUTEJIbE HOM Tepanuen 3JIOKaUeCTBEHHOTO
HOBOODpPAasOBaHMA. JONONHUTENbHAA Tepanmus 3JI0OKAYECTBEHHOTO

HOBOO@paBOBaHMH MOXET BKJIOHATL XMPYPIMUYEeCKOEe BMeEUaTEeJIBECTBO n/unu
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JIydeByl Tepamnuo. KpomMe ToOro, MAM ajbTepHATMBHO, IajlbHeumas
Tepanms 3JI0KQUECTBEHHOTO HOBOODPa30BaAHMA MOXET BKJIOYATH
MCIIOJIb30BaHMeE, 10 MEHbIIeN Mepe, OIOHOI'O TepaleBTU4YeCKOI'o
cpencrea, KOTOpOe CIIOCODCTBYET npodmiaKkTuke VI JIeUEeHU
3JIOKAYECTBEHHOTO HOBOOOpasoBaHUA. COOTBETCTBEHHO TakKoe CPEenOCTBO
MOXeT OBTb XMMMOTEPAIeBTUUECKMM CPenCcTBOM MM OMOJOTMYECKUM
areHToM, VICIIOJIb 3y &MBIM TJIA HpO(l)MJ’IaKTMKM i JICUCHNSA
3JIOKAUECTBEHHOTO HOBOODpasOBaAHUA.

B momxonAmeM BapMaHTe OCYUWEeCTBJIEHUMS KOMOMHMPOBAHHOM Tepanuu
coemMHeHME IO M300pPeTEeHMI M IONOJIHMTEJILHBEI TepPaleBTUUYECKUN aleHT
MOT'YT ObBIThH BBEIOCHEI IIallMEHTY OIOHOBPEMEHHO. B nogxogpgsamem npmuMepe,
coenMHeHUe 1o HacTodAmeMy n300peTEHMIO n OOIIOJIHNTEJIbHEM
TepaHeBTMHeCKMﬁ areHT MOIT'YT OBITH npencraBJICHBI KaK YacCTb OI[HOIZ 2
TOM Xe (QapMaleBTHMUEeCKOM KOMIIO3MLMMK. AJBTEePHATMBHO, COeIMHEHMEe IIO
HacToAllEMy M300peTeHMI0 M IOOMNOJHUTEJIEHOE TepaleBTUYeCcKOoe CPEeICTBO
MOT'YT OBTE BKJIOYEHB B HE3aBUCUMEE COCTaBbl HOJIA BBEOEHMA IalUEeHTY
10 CYWEeCTBY B OIHO ¥M TOXe BpeMHd.

B eme OIHOM BapMaHTe OCYUECTBJIeHUS KOMOMHUPOBAHHOM Tepalun
coeIMHEeHMe I10 M300peTeHMUI0 M IOIOJIHMTEJILHBEM TepaleBTUYEeCKMUI aT'eHT
MOT'yT OBTbL BBeIeHBl [alMeHTy B pasHoe BpeMAa. CoeluHeHUe 110
HacToOdAlWEeMy M300PETEeHMI0 M IOINOJIHUTEJIbHE TepaleBTUYeCKMM aT'eHT
MOTYT OEITb BBEIeHEl NaumeHTy [1ocJjienoBaTesIbHO. Hanpuwmep,
COeIMHEeHMEe 10 HaCTOofAlleMy M300peTeHMI MOXeT OBThL BBEIEHO IIalMeHTYy
rnepen BBEeIeHMEeM IOTIOJIHUTEJILHOT'O TepaleBTUUEeCKOTO areHTa.
ATETEPHATMBHO, COeIMHEHMEe IO HacToAlleMy M300peTeHMI0 MOXeT OBITh
BBEIEHO IMalMeHTy I[O0CJie BBEIEeHMA OOIOJIHMUTEJILHOTO TepaleBTUUIeCKOTO
areHTa.

«[lorronuuTenbHEe TepAarieBTUYECKHUEe AareHTs»

CoenmuHeHUE 1o HacToAlleMY M300peTEeHN MOXeT OBITH
MCIIOJIB30BAHO B coueTaHnm C HMPOKUM CIIEKTPOM JOIIOJIHMTEJIbHBIX
TepaneBTUdEeCKUX ATEHTOB 0Jis NnpodmiIaKTUKY 1ZR)IZ1 JIedueHMs
3JIOKAYECTBEHHOTO HOBOOOpasoBaHuA. OHM BKJIOYART OMOJIOTMUECKME
aTeHTE, UMMyHOTepaleBTUYECKMEe CpencTBa U XUMUOTepalleBTHUUeCKHUe
cpelcTBa, KOTOPHE MOTYT OBTb MCHOJBE30BAHE OJ1s8 NPOOUIAKTUKM MJIIM

JIeUeHNMAa 3JIOKa4YeCTBEHHOI'O HOBOO@paSOBaHMFi.
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HecmoTpsa Ha TO, UYTO B ClemnyoumMx najee abzaillax pacCMOTPEHE
KOHKPETHHEE I[IPUMEPH NOOXOOAWMX HOONOJIHMTEJIbHEIX AaIleHTOB, WUX He
cylenyeT paccMaTpMBaTh KaK OUPAHMUMBALIME IOMANASZ0H IJOMNOJIHUTEJIbHEIX
TEepaleBTUYECKMX AaTEeHTOB, IIOOXOOALMX IJiS IIPMMEHEeHMs BMecTe C
coenMHeHueM 1o N300pPEeTEHU. IlerCcTBUTEJILHO, CIIOCODHOCTH
COeIVMHEHMSA IO MB0DOPETEHUID TapreTUMPOBATH PAKOBEE CTBOJIOBHE KIIETKU
yKalelBaeT Ha TO, UYTO OHO MOXeT OHTbL 2PPEeKTMBHO MCIOJIL30BAHO B
coueTaHMM C KaKuM—JMuOO IOIOJIHMUTEJILHEIM TepaleBTUUeCKUM al'eHTOM,
MCIHOJIE3YEMBEIM  IJI  NIPOQUIIAKTUKM  UAU  JIeUeHUS 3JI0OKAUEeCTBEHHOTO
HOBOOOpPA30BaHUA, HE3aBUCUMO  OT TOTO, TapreTupyeT JM = TakKoe
IOONOJIHUTEJILHOE CpPencTroO PaKOBEIE CTBOJIOBHE KJISTKMU, PakoBEIe
HECTBOJIOBHE KJIETKM WMJAM  Ha opyrmue KJIeTKM MM  KOMIIOHEHTEI,
YU4acTBYIIME B PazBUTUHA, IonnepxaHuu, penuimMBe W
PACIPOCTPAHEHUYM BJIOKAUECTBEHHOI'O HOBOOOPasOBaHUS.

[lpyiMepsl  IOMOJIHUTEJIbHEIX  TepalleBTUUYeCKUX aTr'eHTOB, KOTOPHE
MOI'YT OBITH VICIIOJIb 30BaHH B KOMOUHALIUN c cCoenVHeHMueM o

N300peTeHNI0 BKJIIOUYAIT :

(a) AHTUAHT'UO '€ HHEIN arenT, e, Heobsa3aTesibHO,
AHTUMAHTMOT'€HHEIM al'eHT IIpencTaByiseT cobon: (1) wmHIMOUTOP IIYyTHU
VEGF, Heo6sazarTenbHo, Oepaumaymad; (ii) wuHrMOMTOP TUPO3MHKMHASH,

HeobazarTesibHO, copabdenmd, CyHuTHMHMO wuiaM naszonaHmu®; wiam (iii)
narbuTop MTOR, HeoOg3aTeJIbHO, 3BEPOJIMMYC;

(b) ankuIMpyoImMi areHT;

(c) aHTMMeTadosIuT;

(d) OPOTHUBOONYXOJIEBHM AHTUBMOTUK;

(e) TomomsoMepasy;

(f) MHTUMOMTOP MUTO3Aa;

(J) MOHOKJIOHAJIBHOE aHTUTEJIO;

(h) MeTaIMUeckmMM areHT; WIu

(1) axKTMBHYKO WMJIM NaCCUBHYK MMMYyHOTEpPAaIMo.

ona cry4Jaes, KoTma us KOHTEKCTA He crenyer VHOE,
IOIOJIHUTEJIbLHEIE TepaleBTUUeCKMEe Aal'eHTH, YKa3aHHEe B I[IpelbloylieM
CIoMCKe, BCe IOJIXKHEL OBTbH PaCCMOTPEHB IJid [IPMMEeHeHMs B JIOOM U3
BapMaHTORBR OCYIECTRBJIEHVS KOMOMHMPOBAHHOM TepanuMy C COeIOMHEHMEM II0
M300peTeHN0, Kak PacCCMOTPEHO BHIIE.

Bribop naumMeHTOB
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BeiBO@ wmszOo0peTaTesie © TOM, UYUTO COeOMHEHMEe II0 UW30D0peTEeHUD
CrnocoBHO TapreTUpoBaTh PaKOBEE CTROJIORHE KJIETKU, meJjiaer
BO3MOXHEIM rAaAn CHOCO@OB, C IIOMOIIBIO KOTOPEIX MOXHO onpenesinThb,
BepodATeH Ju 350bexkT OT BBEIOEHMHA COEOMHEHMHA [0 WU300peTeHMIO OJisd
JIeUeHus I IpodUIIaK TUKHU 3JIOKAUYECTBEHHOT O HOBOOOpPAa30BaHMUA,
TAKOT'O KaK pPeUuMONBUPYRUMM WIM pedpakTepHEM pPakK, Y KOHKPETHOTO
rnalmeHTa .

COOTBETCTBEHHO, HacTodlee M300peTeHMe OTHOCHUTCH Yy CHOocody
onpenejyieHusd, bynmer T nanumeHT, CcTpananmi 3JI0KAYEeCTBEHHBIM

HOBOODOpPA30BaAHMEM WM I[IPEeOPaKOBBM COCTOAHMEM, uMeTh 30dexT OT

NpobnIaKTUKHK NIIU JedyeHMd 3JI0KAUYeCTBEHHOTO HOBOODOpPa30BaHUA
coenMHeHUEM 10 n300peTeHnn, roe criocod BKJIOUAET : OLIEHKY
OMOJIOTUUECKOTO obpazua, XapakKTepPHOT'O Oysa 3JIOKAUYECTBEHHOTO

HOBOOOPA30BaAHMA WJIM MPeIpPaKOoBOI'O COCTOAHMS Yy IallMeHTa Ha Haluuue
PakKOBBIX CTBOJIOBEIX KJI€ETOK; TJ€ T[IPUCYTCTBME PAKOBEX CTBOJIOBEIX
KJIeTOK B OmoJjiorMueckoM ofOpazue ykKaseBaeT Ha TO, UYTO IaluMeHT
Oyner mMeTh 300exT OT JIeUeHMSs COeIMHeHMeM 10 M300peTeHMo.

Hacrodgwee wmzobpeTeHue TakXe OTHOCUTCS K CIoCcoOy onpelelieHud
IOIXOnAIEe0 pexuMa JiedeHMs llalyeHTa, CcTpalalilelo 3JI0KadyeCTBeHHBIM
HOBOOOPA30BaAHMEM WUIIN IpeapaKkoBEM COCTOSHVEM, rae crioco®
BKJIIOYUAET: OLeHKY  OMOJIOTMYUECKOTI'O obpasua, XapaxkTepHOTO  IJid
3JI0KaQUEeCTBEHHOT'O HOBOOOPA30BaHUA WM [IPEempakKOoBOI'O COCTOSHUSA Y
rnauyeHTa Ha HaJinuMe PaKOBHEX CTBOJIOBHIX KJIETKM; TIIe I[IPUCYTCTBUE
PaKOBEIX CTBOJIOBBIX KJIETOK B OMOJIOT'MUEeCKOM of0palle yKasbBaeT Ha
TO, UTO MNOIXOIOSIMM PexXuM JeueHus OyaeT BKJIOUATL JedeHMe IaluMeHTa
COeIIMHEeHMEM 10 HacToslleMy M300peTeHMo.

Mso@peTeHme TaKXe OTHOCUTCHA K IIPMMEHEHUIO CoOeIIMHEEHMA I10
MBO@peTeHMIO IOJI4 HpO@MJ’IaKTMKM jZnang JiedueHd BJIOKAYUEeCTBEHHOTO
HoBOOOpasoBaHMsa |y IallMeHTa, BEIOPAHHOTO OJA TakoI'o JiedeHUusd
crnocobom, BKJIIOUAKUMM : OLIEHKY OMOJIOTHUUECKOTO obpazsua,
XapakTepHOoTO osa 3JIOKAUECTBEHHOTO HOBOODpPAa30BaAHUA WU
NpelIpakoBOT'O COCTOSHMIO Y I[allMeHTa Ha HajiMuMe PaKOBEX CTBOJIOBHX
KJIETOK; TIe HPUCYTCTBME PAaKOBEX CTBOJIOBEIX KJIETOK B OMOJOTHMUECKOM
obpasle yKasplBaeT Ha TO, UYTO IallMeHT I[IOOXOIOUT IJig JiedeHUsd

CoellMMHeHEM IIO MBO@peTeHMIO .
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B IIOOXOOAMNMX BaplMaHTax oCylmeCTBIICHMA PaKoOBEE CTBOJIOBEIC
KJIeTKM B OMOJIOTMUECKOM obpasua MOT'yT OBTb WMISHTUQULUMPOBAHEL I10
DKCIPECCUM XAPAKTEPHHX HaOOPOB MapKepoBR, KakK OOCyXIDaJIoCh paHee B
3asaBKe.

CreumajmMcTy B IaHHOM ofOjgacTu OyIeT IMNOHATHO, UYUTO CYIEeCTBYEeT
MHOT'O HOOXOIOAIMX IIPUMEPOB OMOJOTMYUECKMX OOpasLoB, KOTOPBE MOTYT
OBITB VCIIOJIb 30BaHEI B BapmaHTax OCYIUECTRIIEHUSA HACTOAWETO
MSO@peTeHVIH, TakKMe KaK MapKeprel, YKa3aHHBE BHIIE. COOTBeTCTBeHHO,
TaKOM obpazern MOXET BKJIIOUATDH KJIETKMU 3JIOKAUECTBEHHOTO
HOBOOOPA30BaAHUSA 2RI OpenpakoBoTo COCTOSHUSA. [Mogxomaumm
fuosoTHMUEeCKM ofpasell MOXeT IMNPenCcTarJsaTe Ccobom obpasel TKaHWU,
TAaKoOM Kak ofpasell OJsg MUCIOJNL30BAHUS B TUCTOJIOTUM. KieTku B TaKUX
obpazuax MOTyT OBTH HENOCPEHOCTBEHHO  OLEHeHH [IO0 3BKCIPEeCCUU
MapKepoB CTBOJIOBBIX KJIETOK paka, TaKUX, Kak MapKepH,
[IepedncCIieHHEe BhILE .

AJIETEPHATUBHO WJIM  IOOIOJIHUTEJIEHO, [OAXOIAWNY OnoJIOTNYEeCKUMA
oBpaszeln MOXeT COIepXaTh MOJIEKYJIH-MUIIeHM, TUIIMYHEE IIJIS I'eHHON
BKCIIpeCcCcum KJIETOK 3JI0KaYeCTBEeHHOI'O HOBOOOPA30BaHUA WIm
[IpenpakoBOT'O COCTOAHMSA. lIpuMepsl TakMx MOJIeKyJI-MUIIeHeV BKJI0UaloT
OeJiky, KOIMPYyEeMBle B3KCIPEeCCUPOBaAHHEIMM I'eHaMM, WM HYyKJIeMHOBBE
KMUCJIOTE, Takue kKak MPHK, TunmuuHele 1ajs8 I'€HHOM DBKCIPEeCCUM.

[lonxonsamme IPMMEPE. MEeTOINOB, C IIOMOUWBI KOTOPHBIX MOXeT OBITh
OllEHEHa DBKCIPEeCcCHs MapKeEPOB CTBOJIOBHX PaKOBHX KJIETOK, MOI'YyT OBTH
BHIOPAHEI CO CCHJIKOM Ha Tun obpazua. MeTonuku JisS MCCJIeIOBAaHUS
DKCIPECCUPOBAHHEIX MAapKepOoB 2adacTyild MCIHOJIB3YTCHS B KOHTEKCTe
KJIMHUYE CKUX OLIEHOK (HanpuMep, s OIMaTHOCTUYUECKUX W
INIPOTHOCTUHYECKUX ueneﬁ) ’ U nx IIpMMEHEHKE Xopoumo M3BECTHO
CcrienmajiicraM, KOTOPBIM HGO@XOJIMMO nux UCIIOJIE30BATH B KOHTEeKCTEe
HacTosmero uzobpeTeHuda. I[IpocTo B KaueCcTBe IIpuMepa, B obpasluax,
comepxalMx OeJyKy, Hajluuye MapKepOB CTBOJIOBHIX PAaKOBHX KJIETOK
MOXeT OBITE OLEHEeHO C I[OMOUWRK MNOAXONAUMX METOINOB, MCIOJB3YyH
aHTUTEeJa, KOTOPBE B3aMMOIEMCTBYIT C MHTEPECYRUMMM MapKepaMmu
PaKOBBEIX CTBOJIOBEIX KJIETOK. I[lpmMMeps Takmx o0pasloB, CcoIepXaliux
OeJIKOBEIE MapKepsl PaKOBEIX CTBOJIOBEIX KJIETOK, BKJIIOYAOT
TUCTOJIOTUUECKUE oOpa3LEbl (roe Hajuuye  MapKepoOB  MOXeET OBITH

BU3YyaJIM3VIPOBAHO C TIOMOIIB IO COOTBETCTBYRIMX METOIIOB



72

VIMMYHOLIMTOXVIMUM) WM O0paslbl, [IOJIyYeHHEE M3 LUUPKYJIMPYRIEeN KPOBMU.
[Tpwn 2TOM HaJIname LUVPKYJIUPYIIOMMX PaKOBEIX CTBOJIOBEIX KJIETOK
(koTODPEIE, Kak nojiaramnT, CIOCODOCTRBYOT PacnpoCTPaHeHU
3JIOKAUEeCTBEHHOTO HOBOOOPAs’0OBAHMSA INOCPEOCTBOM MEeTaCTasz30B) MOXET
OBITE OLIEHEHO C IIOMOUBI TakKMX METOHNOB, KakK IPOTOUYHAas LMTOMETPHUSI.

B ofpasuax, comepXalMx HYKJEMHOBHE KUCJIOTH, TUIWUHBIE IJId
BKCIPECCUM MapKEepOB CTBOJIOBHIX PAaKOBHIX KJIETOK, TaKas D>KCIPpecCus
MOXeT OBITH OlLleHeHa C IIOMOULI COOTBETCTBYIONMX TAaKUX MOJIEKYJIAPHBIX
OMOJIOTHMUECKUX MeTONOB, Kak IIoJuMepasHasa lLenHas peakuusa (I[IOP) Ha
OCHOBE aMIMbuKaumMy, MCIOJB3YS MNONXOIAlMEe IpPpaVMEpH.

NpuMep 1 - CriocoBl cuHTESsa

CoenuHeHUs o N300PETEHUD MODYT OBITH [IOJIYYEHEL B
COOTBETCTBUM C WM AaHaAJOTMYHO CcJenywommMm obmuMm  crnocobam U
npuMepam criocobam CuUHTE3a.

Obuwmy crioco® 1 (mis coenmHenumt A-F u L-U)

N-MeTunmMmIa30J1 (1,0 wmmMmoJIB) ¥ PacTBOP COOTBETCTRYKIETO

bocdopoxsiopunara (0,6 MMoyb) B ©OeszsonHoMm TI'® (2 M) 1mo0aBJIAIM I10
KarjisaM K CYCIIeH3UU 3'-nesokcHaneHOBMHA (0,20 MMOJIE ) MITU

3aMemeHHoro 3'-mesoxcmalieHosmHa B 0 OessoxHoM  TI'O (10 M), W™
PEeakKLUMOHHYID CMEeCh IlepeMelMBaliv IIPpM KOMHATHOW TeMIepaType B
TeyeHme 16 uyac. OumMcTKa C [DOMOWBI KOJIOHOYWHOM XpoMmaTorpabum u
npenaparTuBHon TCX gmaBajia xejlaeMoe COeIMHEeHMue B BUIe TBEepIoIro
BemecTra 0eJioro uBeTa. KoamMuecTRO MCIIOJIb3YyEeMHX KOMIOHEHTOB MOXET
BapbMpPOBaATHCH, a O(QakTuuecKkMe KOJIMUeCTRBAa IIPUBEIIEeHE B IIPUBEIEeHHBIX
opuMepax nalee.
Obmmy crnoco® 2 (mng coenmHeHuda J)

3'-Iezsokcranenoszmuu (0,80 mMmonp) cycneunuposanm B (CH30)3PO (5

MJI) U nOpu Temneparype -5°C moBaBisanu no kamaam  POCls (0, 80
MMOJIb ) . PeaKIlMOHHOM cMecu oaBpajm HaIrpeTbsCcd o KOMHAaTHOM
TeMIepaTypsl M OCTaBJIAJM IIepeMemrBaThCa B 2 TeueHue 4 uac.
LobBasnanu PacTRBROP COOTBETCTRYyKIEN conu CJIOXHOTO sdupa
aMuHokucJoTH (4,0 MMOJB), pacTBOpeHHOM B OeszpomHoM CHxCl, (5 wmi),
3aTeM OuuzonponmiasTuiamMmu (8,0 MMosb) npu  Tewmnepatype -78°C.
[Tocsie nepememmMBaHMSA [IPYM KOMHATHOM TeMmIneparype B TeueHue 20 uyacos

noBaBiyasay BOOY M CJIOM pasnesanm. BomHyo (azy »KCTparMpoBau
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OVIXJIOPMETAHOM, ¥ OPI'aHNYEeCKYIO (_basy IIPOMBIBAJIV HACEILEHHBIM COJI€BBIM
pacrBopoM. OOBenMHEHHBE OpraHudYeckKye cJjion cymmu Hazn NazSOsz w
KOHLIEHTPUPOBAJIM . OcraTox OuMIaJIN C IIOMOIBI0 KOJIOHOYHOM
xpoMaTorpapmm (rpamueHTHOE  BJOMPOBaHMe  cMecbl  CHpCl,/MeOH=oT
100/0 mo 93/7) cC mnoJy4YeHMEM XeJlaeMOT'O I[POIyKTa B BMIOE IIEHH
OeJyioro nBeTa. KonmuecTBO VICIIOJIb 3y EMHEIX KOMIIOHEHTOB MOXET
BaApbMPOBATHCHA, a QakTUMUeCKMe KOJIMUEeCTBa I[IPMBEINEHB B [IPMBEINEHHBIX
npuMepax naJee.

OBumyt crnoco® 3 (mnsa coemmHeHmsa G-I)

3'-Jlesokcranenosus (0,20 MMOJIb) CyYCHEHIMPOBAJM B OE3BOIHOM
TI® (5 M) ¥ 0o kanjaM IPM KOMHAaTHOM TeMIepaType Io0aBJisajiv TpeT-—
BuMgCl (1,0M pacTteop B TI'®, 0,22 wmMOoJb). HoDaBjajaM IO KallJiaMm
PacTBOP COOTBETCTRYKIET'O dbochopoxyiopunara (0,6 MMOJIB ) B
BezsonmHoM TI® (2 wMi1), ¥ PEeakUMOHHYI CMeCh IIepeMellMBalii I1pU
KOMHATHOM TeMleparype B TedeHue 16 uwac. OumcTKa C  IIOMOHILIO
KOJIOHOYHOM xXpoMmaTorpadbuu m rnpernaparusHomn TCX 1napaljia xejlaemoe
coenvHeHue B BUIe TBepOoro BeuwecTsBa 0O0eJoro useta. KoamuecTBO
VCIIOJIb3YyEeMBIX  KOMIIOHEHTOB MOXeT BapbMpoBaThbCH, a (akTHUdecKkue
KOJNIMYeCTRBa IIPUBEIEeHH B IIPUBEIEeHHBIX [IpuMepax galiee.

Obmmm crioco® 4 (mys coenmHeHus V)

B pacTBOpP COOTBETCTBYWIUEINO MIPOU3BOIHOTO 3'-me30KCHualieHO3MHAa
(1 w™moJsb/3kB) B 0OezBomuoM MO noBaBianu Tper-0yTUIIAMUME TUIICUITNIT
xjopun (3,3 MOJL/3KB) UM MMMIOA30J 6,6 (MOJL/3KB), U PEAKLUMOHHYIO
CMEeCh IepeMemmMBayy IPYM KOMHATHOM TeMIepaType B TeueHue Houum (16-
20 dyac). 3BaremMm B cMecb gpobarnasaiu NH4sCl ©m npomelBajaM »OBa pas3a
sTmJlaueTaToM. OpTraHMUeCcKMe CJouM ofwemmHany, cyuwran Han NaxSOsz wm
PACTBOPUTENL  YHOAJSAJIM B BaKyyMe. QuucTKa CMecHM ¢ I[IOMOMIB
KOJIOHOYHOM XpoMaTorpabum mapajia [OIPOMexyToudHOoe coenmHeHue Cl.

[lpoMexyTouHoe coenmmHeHme Cl 2BaTeM PaACTBOPSAJM B BOIOHOM PacCTBOpPE

TT®/H0/TOY 4/1/1 (6 MII/5KB) U nepeMeumBany npu Temneparype 0°C B
TeueHye 4 uyac. 3aTeM pacTBOP OCTOPOXHO HeMTpaM30BaJM HAaCHUEHHBEM
BOIHBEIM pacTeopoM NaHCO3, M cMech NPOMHBAaJIM IBa paszsa >TulaleTaToM.
OpraHuueckMe CcJou OOBeIMHAIIM, Cywumar Hal NazS50s M pacTBOPUTEID
Y IOaJsanm B BaKyyMme. Ouucrka cMecHu c IIOMOIBIO KOJIOHOYHOM

XpomaTorpadumn mapaja IPOMEeXyTOUHOE CoenMHEHME C2. 3aTeM
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OCYWECTBIANM obmmi crnocod B, ¥ HONydYajM [IPOMEeXyTOUYHOE COeIOMHeHMe
C3. IlpoMexyTouHOEe coemmHeHre C3 pacTBOPSAJIM B BOIHOM PacTBOPE
cmecu TT®/HO0/Toy 1/1/1 (6 wMi/skB) npm Temuneparype 0°C wu
rnepeMelpay IPpYM KOMHATHOM TeMIepaType B TeudeHue 24 uyac. OumMcTKa
C OOMOWBI XpoMaTorpadmm nmaeaja XKejaemele COenMHEeHMA B BUIE

TBEPOEIX BEWEeCTB OeJyior0o LBeTa.

OBmmit crnoco® 5 (mja [nonydeHmsa 3'-mesokcuaneHo3uHa uo 3'-

IEe30KCU-2-XJIOPAIeHO3MHA, MCIOJb3YyEeMEX B NPMMepax) :

PacTBop H2O/CH3CN 1:9 wu zarem o-AIBBr (4,0 wmoJsb/2KB)
TocJIeIoBaTEJILHO HOBaBNSNM K CYCIeH3UMM CYyXOoT'0 aleHO3MHa WM 2-
xJjopaleHo3uHa B 0OesponHoM CHi3CN, u repemMenmMBaHMe OIPOIOOJIXAJM IIPU
KOMHATHOM TeMmreparype (20°C). CnycrTs 1 dYac OCTOPOXHO HODaBJIISIN
HaCHIIEeHHB pacTBop NaHCOs3, M pacreop 3kcrparuposalit  EtOAc.
ObBenIMHEeHHYK OplraHudYeckyl (azy IIPpOMBIBaJIM  HACHIIEHHEIM COJIEBBIM
pacTeopoM. BoaHyw $azy oskcrparuposasmm  EtOAc, u  OOBeIMHEeHHY
opraHmyeckyinn ®azy cyuwnu HaHn NaxSOz, (uiabTpoBaliM M yllapmuBajn C
IoJlydeHyeM  CMOJIE Desyioro uBeTa. Celpyld CMeChb pPacTBOPSIM B
BezsonHoM MeOH u 1epememmBany B TedeHMe 1 Yac CO CMOJIOM
Amberlite (2xOH"), mnpenBapMTesIbHO XOPOWO IIPOMBITOM Oe3BonHEM MeOH.
Pacreop =BaTeM OQuIIbTPOBAaJM, M CMOJIY OCTOPOXHO IIPOMEIBaJIM Oe3BOIIHEM

METAaHOJIOM. YHnapupaHue obbenmMHeHHOTO  duibTpaTa masajso 2',3'-

nermumpoaneHosud win 2', 3'-meruapo-2-xJIOpaleHO3UMH B BUIE TBEPHOTO
BellecTea 0OeJyioro LBeTa.

K xosiomHomy (4°C) pacteopy 2',3'-merunpoamenosuHa win 2, 3'-
oerunpo-2-xjiopaneHo3uua (1 MoJb/2kB) B OGespomHom IMCO/TT® (1/10)
B aTMmochepe aproHa mnobamBialM O KaljaMmM pacTteop LiEt:BH (1M B TI'O
4-4,3 wMoJib/3kB) . llepeMemmBaHue OPOOOJIKAIM HOpu Temmnepatype 4°C B
TeueHye 1 Yac ¥ IIPM KOMHATHOM TeMrepaTrype B TeueHme Houm (16
yac). PeaKLUMOHHYK CMEChH OCTOPOXHO mnomkmcaanau (5% AcOH/H20),
npoagyBalin N2 B TeueHUe 1 uwac (HO,H BEIT SAXHBIM KOJ'[HaKOM) IJId YIOaAJICHUSA
CaMOBOCIIJIAMEHARIETOCSH TpURTUIOOPaHAa n yriapuBaJu. OcTaTok
nomBepraiM xpomaTorpabwm c nosyuenmem 3'-mesokcuameHo3mHa uiay  3'-

Ie30KCU-2-XJIOPaleHO3WHa B BMUIEe [IOopomka OeJjoro ILBeTa.

Vcnompsysa obumr crnocod 5: 2', 3 -mermopoaleHOB3MH I[IOJIydaliu
&
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ncxonma w3 10,0 © (37,4 MmMMmonb) ameHosuHa, 7,5 My cMecum H,O/CHiCN
(1/9), 22 wmm (149,7 wmvonn) o-AIBBr B 500 mMmn 6essomHoro CH3CN u

300 mu cMmosiel Amberlite (2xOH-) B 400 Mn cyxoro wMmeraHona. 2',3'-

)_’Lerr/mpoaneHo:BMH IIoJiydaJiyvi B BUMIOEe TBepOoI'O BeleCTBa HeJyioTo npeTa
(9,12 r, 98%). 3'-IesokcHameHO3MH NoJaydaau mucxoms m3 9,12 r (36,6

MMosib) 2', 3'-merunpoanenosmuHa ¥ 159 mu (159 mmoss) LiEt3BH/TI'® 1M,
B OesBomHoM JIMCO/TI'® (1/10, 50 mMia). OumcTka C HOOMOIBI KOJIOHOUHOM

xpoMaTorpadum Ha cuiamrKareyie (»JoeHTHasa cucrema 3-18% MeOH B DCM)
naBasia 3'-Ies0OKCHalIeHO3MH B BUIe Iopoumka Oejoro usera (7,12 1,
77%) .

H gMP (500 MI'u, IMCO-dé): o 8,37 (c, 1H, H8), 8,17 (c, 1H,
Hz2), 7,29 (ump. ¢, 2H, NHz), 5,89 (m, J=2,5 Tu, 1H, H1"), 5,68
(n, J=4,5 T'u, 1H, OH-2"), 5,19 (v, J=6,0 Tu, 1H, OH-5"), 4,63-4,58
(m, 1H, H2"), 4,40-4,34 (m, 1H, H4"), 3,71 (annmn, J=12,0, 6,0, 3,0
I'u, 1H, H5"), 3,53-3,4% (nnm, J=12,0, 6,0, 4,0 T'u, 1H, HS"), 2,30-
2,23 (m, 1H, H3"), 1,98-1,90 (M, 1H, H3'). 13C AMP (125 MI'u, IMCO-
deé) 6 156,00 (Ce6), 152,41 (Cc2), 148,82 (C4), 139,09 (C8), 119,06
(C5), 90,79 «(Cc1"), 80,66 (C4"), 74,56 (C2"), 62,61 (C%), 34,02
(C3") .

Mcnone3ys oBWMI croco® 5: 2", 3'-gerunpo-2-xjopaneHo3uH
rmonydanan wmucxons wus 5,0 v (16,6 MMONb) 2-xjopaneHosmHa, 3,0 M
cMecu H,O/CHsCN (1/9), 9,7 wMn (66,2 wMMonb), O-AIBBr B 38 M
Bezponuoro CH3CN wm 150 Myt cmosiel Amberlite (2xOH") B 200 wmn
fespongHoro MeraHosa. 2,3 -Heruopo-2-xJIOPameHO3MH [IOJIyuYasu B BUIE

TBEPIOTO BemecTea ©Oejgoro usera (3,03 1, 60%). 3'-Iezokcu-2-

o\

XJIOPANEHO3WH MNoJAydYanau mucxons m3 2,18 o (7,68 mMvons) 2, 3'-merumpo-
2-xjopanenozuua u 30,7 mia (30,7 uvvorns) LiEt3:BH/TI® 1M B 6e3BOIHOM
IMCO/TT'® (1/10 wai, 30 M) . OumcTka ¢ I[IOMOHIBIK KOJOHOUHOM
xpoMaTorpadmum Ha cunurkaresie (owoeHTHad cucrema 2-20% MeOH B DCM)
naBajla 3'-Ime30KCU-2-XJIOPAaIeHO3MH B BUIE I[Opolika ©OeJloTo LBeTa
(1,20 o, 55%).

1H gMP (500 MI'u, CDsOD): 8H 8,41 (c, 1H, H8), 5,93 (m, J=2,5

T'u, 1H, H1"), 4,68-4,66 (M, 1H, H2'), 4,56-4,52 (M, 1H, H4'), 3,95
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(pm, J=3, 12,5 Tu, 1H, H5"), 3,70 (mm, J=3, 12,5 TIu, 1H, HY'),
2,39-2,33 (m, 1H, H3"), 2,08-2,03 (M, 1H, H3') 13C AMP (125 MIu,
CDh30OD): oC 158,14 (Ce6), 155,19 (c2), 151,15 (C4), 141,30 (C8),
119,56 (C5), 93,58 (c1'), 82,80 (Cc4"), 76,81 (C2'), 64,01 (C5),
34,33 (C3").

[lonyueHue 3'-mes30oxcu-2-QpTopameHoO3MHA :

Pacrsop H2O/CH3CN (1:9; 1,4 wmn) u zarem o-AIBBr (4,10 wi,

28,05 wMMoJib) IHoOaBRJANM IIOCHEeNOBaTEsJBHO K CYCHeH3UMM CyXoro 2-
bropanenozuxsa (2,0 r, 7,01 MMmones) B OezpomHom CHiCN (50 wi), wm
repeMemBaime MpoIosDKanu IpyY KOMHATHOM Temrepatype (20°C). Cnycrd
1 wac ocTopoxHO noBarJIgM HACHIUWEeHHBM pacTeop NaHCO3, w pacTsBop
skcTparmpoBaliv EtOAc (2x100 wmy) . OOBeIMHEeHHYKD OPpTaHMUeckKyn o¢asy
IPOMBIBAJIM HACHIEHHEM COJIeBHM pacTeopoM (1x50 M) . Bonouywon 0¢asy
skcTparupoBanu EtOAc (2x50 wmn), u oObeIMHEHHYH opTraHudeckywn O¢aszy
cyumnym Hazn NazS0s, obuuesTpoBanmmM M ylIoapuUBajlM C I[DOJYUEHMEM CMOJIBEL
Besoro uBera. CeHPYI CMEeCh pacTBopsaiau B cmecu TI'O/H.O (4/1, 50 wu)
1 HepeMeumMpajgyM B TedeHue 1 uwac ¢ 60 Mmun cMmosel Amberlite (2x0H™)
(IpenBapUTeJIbHO XOopowo npoMmelToym TI'®). PacTBOp 3aTeM OQUIILTPOBAIM,
M CMOJIy OCTOPOXHO mnpowmeieasmu  TI'O. YnapmpaHue OOBEOMHEHHOTO
bunbTpaTa M KpucTasMzalumMg ocTaTka u3 EtOH masagsa 2', 3'-merunpo-2-
bropameHo3MH B BUIEe TBePIOI'O BemecTBa Oejoro usera (1,13 1,
60%) .

B  xojomueimr  (4°C, rnensHas ©GaHa) pacreop 2, 3'-merumpo-2-
bropamenosmHa (1,13 r, 4,18 wMMonb) B 6e3BOomHON cMecu JIMCO/TI'®
(1/10, 15 M) B arMmochepe aproHa nmodasBjaiar II0 KAalJaM pPacTBOP
LiEtsBH/TT'® (1M; 18,01 mn, 18,01 mMosip) . IllepeMellMBaHMA OIPOIOJDKATIN

npu Temreparype 4°C B Teuenme 1 uyac ¥ NpPpM KOMHATHOM TeMmreparType B

TeueHre Houm (16 wuyac). PeakUMOHHYI CMECh OCTOPOXHO MNOIKUCIIAIIN
(5% AcOH/H20), npomymasaum Nz B TeueHue 1 uyac (mom  BHTSXHBIM

KOJIaKOM) IJid YyHaJIeHMs CaMOBOCIIJIAMEeHSNIEeIroCs TPpusTuUIOOopaHa, U
ynapueaau. OCTaTOK HoIBepralM xpoMarorpadum Ha cuwimkaresjge (3-18%
MeOH B DCM) ¢ noaydueHmeMm 3'-meszoxkcu-2-@ropameHosmHa B BUIe

nopoumka 6Hejyoro usera (7,12 o, 77%).
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19 AMP (470 MI'u, IMCO-dé): OF -52,19. 1H sAMP (500 MI'u, IMCO-
de6) OoH 8,34 (c, 1H, H8), 7,80 (ump. ¢, 2H, NHz), 5,78 (m, J=2,25
I'u, 1H, H#H1"), 5,68 (wmp. c, 1H, OH-2'), 5,01 (ump. c, 1H, OH-5"),
4,55-4,51 (m, 1H, H2"), 4,39-4,32 (m, 1H, H4"), 3,73-3,76 (M, 1H,
H5'), 3,56-3,50 (m, 1H, HS5"), 2,26-2,18 (m, 1H, H3"), 1,94-1,85
(M, 1H, H3'). 13C AMP (125 MI'u, IMCO-dé6) oC 158,51 (m, 1Jc-r=202,7
T'u, C2), 157,55 (m, 3Jec-,=21,2 Tu, C6), 150,11 (m, 3Jc-r=20,3 Tu,
c4), 139,22 (m, ¢Jc-,=2,2 Tu, C8), 117,37 (m, 4Jc-=4,1 Tu, C5),
90,67 (C1'), 80,90 (c4"), 74,73 (Cc2"y, 62,35 (C5'), 33,89 (C3).

MNonyueHue 3'-1me30KCU-2-MEeTOKCHANEHO3MHA :

Pacrsop H2O/CH3CN (1:9; 1,4 wmi) wm 3arem o-AIBBr (4,10 wm,
28,05 wMMoJb) moGaBRJIANIM IIOCHEeNOoBaATEJIBHO K CYCIeH3UMM CyxXoro 2-

bropanenozuua (2,0 r, 7,01 wmMoye) B OezpomuHom CH3CN (50 M) wm
rnepeMemrBaHme IPOoNoJiKaau IIPY KOMHATHOM TeMrepartype (20°C). Cnycrs
1 uac ocTopoxHO noBaBJIANM HACHIUEHHHM pacTeop NaHCO3, u pacTBOp
skcrparuposanu EtOAc (2x100 wyu). ODOBeOMHEHHYI OpTraHMdeckyn o(asy
[IPOMEIBAJIM HACHUEHHEM COJIEBEIM pacTeopoM (1x50 ™). Bomuynw ¢asy

skcrparuposanu EtOAc (2x50 M), m OOBeOMHEHHYK OpTraHMYeckyl ¢asy
cyumny Han NaxSOs4, ouiabTpoBanM M yloapuBaJIM C I[IOJyUYEeHMVEM CMOJIB
Besoro uBeTa. CHPYIOD CMeCh PacTBOPAIM B 0OesBomHoM MeOH (50 M) wu
nepeMemBaamM B TeueHMe 1 yac ¢ 60 M cMmoJsiel Amberlite (2xOH-)
(MpelIBapuUTEJIbHO XOPOWO MIPOMETOM 6eszBonHeiM MeOH) . PacTBOp 3aTeM
oueTPORANN, u CMOJIY OCTOPOXHO [IPOMEIBAJIM TT'd. YrnapuBaHMe
OOBEenNMHEHHOTO OQuiIpTpaTa " KpHcTalams3aumda ocTtaTtka m3 EtOH marmasna
2", 3'-nerunpo-2-MeTOKCHANEHO3MH B BUIE TBEpPIOIO BemecTBa O0eJioro
usera (1,57 r, 84%).

B  xomomuemt  (4°C) pacteop 2/, 3'-nermapo-2-MeTOoKCHAaleHO3MHA
(762 wMr, 2,84 wvone) B OessopdHom JIMCO/TI® (1/10, 15 wMia) B
aTMochepe aproHa mofaBJaANM OO KamnjasaMm pacTteop LiEts:;BH (1M pacTBOp
B TIre; 8,53 wia, 8,53 wmmonn). IlepeMemmBaHMA OPOIOIDKAJM IIPU
Temrneparype 4°C B TeueHme 1 uac M IIpM KOMHATHOM TeMIepaType B
TedeHre Houm (16 uyac). PeakUMOHHYK CMEChH OCTOPOXHO NIOIOKMUCIIAINU

(5% ACOH/H20), nmnpomyBamu Nz B TeudeHMe 1 uyac (mom BHITSXHBM



78

KOJIIIaKOoM) J14 yHnaJIeHVM4d CaMOBOCIIJIaMEeHAIeI'oCHd TpI/ISTMJ’[@OpaHa, u

yhnapmeaan. OCTaTOK IOABepIralu xpoMaTorpadum Ha cuiamkarese (3-17%

MeOH B DCM) ¢ mnojaydeHmeMm 3'-me30KCUM-2-METOKCHMAIEHO3MHA B BUIE

nopomka 6Oejoro ueetra (650 mr, 81%).

1H aMP (500 MI'y, CDsOD): OH 8,20 (c, 1H, H8), 5,90 (m, J=2,4
T'u, 1H, H1"), 4,75-4,71 (M, 1H, H2'), 4,54-4,48 (M, 1H, H4'), 3,91
(nm, J=12,3, 2,5 Ty, 1H, HS), 3,69 (an, J=12,30, 4,0 TIu, 1H,
H5"), 3,37 (c, 3H, OCHs3), 2,43-2,35 (m, 1H, H3'), 2,08-2,02 (v,
1H, H3"). 13C AMP (125 MI'u, CD3:OD) oC 163,68 (C2), 158,12 (Ce),
151,94 (c4), 139,71 (c8), 116,64 (C5), 93,36 (C1"), 82,53 (c4",
76,59 (Cc2"), 64,24 (C5), 55,29 (OCHsz), 34,81 (C3").

dochopoxyIopUIaATE I[10JIydasiM OIMCaHHEIMM CcrocofamMy MCXOIS U3

APUI bochopommxIIOPUIIATOR n ITUAPOXJIOPUIIOB CJIOXHBIX 50upoB

AMVIHOKVCIIOT .

3'-lesoxkcuageHosmuu-5-0- [ bennn (beusunoxkcu-L-anaununni) ] bocdar

A
NH,
N XN
4
0 <)
1 N N
0-P-0
NH 0
© OH
0

CoenuHeHme A IMOJy4YaJiM B COOTBETCTBUM C oOmmM crnocodom 1,

ncrosesysa 3'-mesoxkcuaneHosmH (50 mr, 0,20 MMmonb), N-MeTHMIIMMMIIASOJI
(80 MKJI, 1,0 MMOJIE ) 2 benua (DeH3UNIOKCU - L—aJlaHMHNII)
bocdopoxsopunaT (212 MI, 0,06 MMOJIb ) . OumcTka c IIOMOIIL IO
KOJIOHOUHOM xpomaTorpabum (omweHTHas cucTema CH30H/CH:Cl, ot 0/100
no 7/93) ¢ rpamvenToMm cmecu CH,Cly/MeOH (or 100% mo 95:5%) wu
npenapaTuBHor TCX (1000 MM, saweHTHas cucrtema CHiOH/CH:Clz 5/95)
Imaeajla ykKaszsaHHOe B 3aT0JIOBKEe COeIlMHEeHMe B BUIe TBepIOoT'0 BelleCTBa
fenoro uBeTa (31 M, 28%).

H saAMP (500 MI'm, CDsOD): OH 8,26 (c, O,5H, H8), 8,24 (c,
0,5H#, H8), 8,22 (c, 0,5H, H2), 8,21 (c, 0,5H, H2), 7,34-7,25 (M,

7H, Ar), 7,21-7,13 (M, 3H, Ar), 6,01 (m, J=2,9 ITu, 1H, H1"), 6,00
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(o, J=2,9 I'u, 1H, H1"), 5,15-5,04 (m, 2H, OCH2Ph), 4,73-4,63 (M,
2H, H2', H4'), 4,43-4,35 (m, 1H, HS), 4,27-4,20 (m, 1H, HS"),
4,03-3,91 (m, 1H, CHCH3), 2,35-2,28 (M, 1H, H3'), 2,09-2,02 (M,
14, H®3"», 1,32 (@, J=7,4 Tu, 1,5 H, CHCH3), 1,28 (m, J=7,4 Tu,
1,5 H, CHCH3s).

13C AMP (125 MI'm, CDsOD): &8C 174,84 (m, 3Jc-p=4,5 Tu, C=0),
174,63 (m, 3Je-»=4,5 Tu, C=0), 157,32 (Ce6), 157,31 (C6), 153,86
(C2), 153,84 (Cc2), 152,13 (Cc4), 152,07 (Cc4), 150,20 (C-Ar),
150,18 (C-Ar), 140,47 (C8), 137,26 (C-Axr), 137,19 (C-Ar), 130,76
(CH-Ar), 130,74 (CH-Ar), 129,57 (CH-Ar), 129,32 (CH-Ar), 129,31
(CH-Ar), 129,29 (CH-Ar), 129,26 (CH-Ar), 126,16 (CH-Ar), 126,14
(CH-Ar), 121,46 (mn, 3Jc-p=4,7 T'u, CH-Ar), 121,38 (m, 3Jc-p=4,7 Tu,
CH-Ar) 120,54 (C5), 120,53 (C5), 93,24 (Cc1'y, 93,18 (c1i'), 80,43
(n, 3Jc-p=3,6 Tu, C4'), 80,36 (n, 3Jc»=3,6 ITwu, C4"), 76,62 (C2"),
68,62 (n, 2Jc-p=5,3 Tu, C5), 68,30 (n, 2Jc-p=5,3 Iy, C5), 67,95
(OCH2Ph), 67,92 (OCHPh), 51,74 (CHCHsz), 51,60 (CHCH3), 34,91
(c3'), 34,70 «(c3"), 20,45 (m, 3Je-»=7,0 Tu, CHCH3), 20,28 (m, 3Jc-
p=7,0 T, CHCH3).

31p AMP (202 MI'my, CDsOD): 6P 3,9, 3,7.

MC (ES+) m/z: Hanineso: 569,2 (M+H*), 591,2 (M+Na*), 1159,4
(2M+Na+) . CosH29NgO7P, Tpebyemoe: (M) 568,2.

B3XX O6pameHHo-dazopasa BIXX ¢ smompoBaHueM cMechbio H»0/CH3CN
or 100/10 mo 0/100 B meuenme 30 wmHyT, 1 Mia/MuH, 1=254 HM,

rokaswBajla IOBa Ouka auacrepeomzomMepoB ¢ tR 14,02 mmu. m tR 14,26

MUWVH.

(2S) -Bensun 2-(((((28,4R,5R) -5- (6-aMnuo-9H-nypmua-9-m) -4-

THgpoKcHUTeTparngpodypan-2-mun) Merokcu) (Hadprammu-1-

niaokcu) pochopmun) ammuo) nponanoar B

NH,
O ey

]
4
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Vcnonpsysa obmuy crnoco® 1, ONMCAHHBEM BhHIIe, N-MeTUIVMMUIASOJ]
(240 wmkJy, 3,0 MMONbB) M pacTBOp (25)-0OeHsun 2- ( (xjop (Habrammua-1-
ninokcu) pochopmir) amMmHo) nponaHoara (727 mr, 1,8 MMOJIb) B Oe3BOIOHOM
TI'® (10 wmi) poBaBagsnyM IO KalJaaM K CycHeHsuu 3'-IesokcualeHO3MHA
(150 w™mr, 0,6 wMMOJNIB) B ©OesBomHoMm TI'd, ¥ pPeakUMOHHYK CMeCh
repeMemMpany IIpM KOMHATHOM TeMIepartype B TeueHue 16 uyac. OumMcTka
c IIOMOUBIO KOJIOHOYHOM xpomaTorpadum (pyeHTHAadA cucTeMa
CH30H/CH2Cl, oT 0/100 mo 6/94) wu npemnapaTtmBhHOM TCX (2000 wmkwMm,
saweHTHas cucTema CH30H/CH:Cl, 5/95) namBaja xejlaeMoe COEIMHEHME B
BUIEe TBEPIOI'O BeumecTsa Oejyoro usera (45 mr, 12%).

MC (ES+) m/z: Hamnmeno: 619,2 (M+HY), 641,2 (M+Na*), 1259,4
(2M+Na+) . C30H31NgO7P, Tpebyemoe: (M) 618, 58.

3lp gMP (202 MI'u, CH3OD): &P 4,3 (c), 4,1 (c).

'H saAMP (500 MI'nm, CH3OD): OH 8,24 (c, O0,5H, H8), 8,22 (c,
0,5#, H8), 8,20 (¢, O0,5H, H2), 8,19 (c, 0,5H, H2), 8,14-8,09 (v,
14, Ar), 7,89-7,85 (m, 1H, Ar), 7,70-7,67 (M, 1H, Ar), 7,53-7,42
(m, 3H, Ar), 7,39-7,34 (m, 1H, Ar), 7,31-7,25 (m, 5H, Ar), 5,99
(g, J=2,0 'y, O,5H, H1"), 5,98 (n, J=2,0 Ty, O,5H, H1"), 5,10-5,01
(m, 2H, CHPh), 4,72-4,61 (M, 2H, H2', H4"), 4,47-4,40 (M, 1H,
H5'), 4,33-4,24 (M, 1H, H5'), 4,09-3,98 (M, 1H, CH ala) 2,35-2,26
(m, 1H€, H3"), 2,07-1,98 (m, 1H, H3"), 1,30-1,24 (m, 3H, CHsz).

3¢ AMP (125 Mr'm, CH3OD): &C 174,85 (m, 3Jc-p=3,7 Tu, C=0),
174,56 (m, 3Jc-»=3,7 TITwu, C=0), 157,33 (C6), 157,31 (Ce6), 153,87
(C2), 153,85 (C2), 150,24 (Cc4), 150,23 (c4), 147,91 (m, 3Jc-»=7,5
Tu, 'ipso’ Nap), 147,95, (m, °Jce=7,5 Tu, 'ipso’ Nap), 140,56 (C8),
140,50 «(c8), 137,22 (C-Ar), 137,17 (C-Ar), 136,28 (C-Ar), 129,55
(CH-Ar), 129,53 (CH-Ar), 129,30 (CH-Ar), 129,25 (CH-Ar), 128,88
(CH-Ar), 128,82 (CH-Ar), 127,91 (m, ?2J¢c-p=6,25 Tu, C-Ar), 127,83
(n, ?Jc-»=6,25 Tu, C-Ar), 127,77 (CH-Ar), 127,75 (CH-Ar), 127,49
(CH-Ar), 127,45 (CH-Ar), 126,48 (CH-Ar), 126,47 (CH-Ar), 126,02
(CH-Ar), 125,97 (CH-Ar), 122,77 (CH-Ar), 122,63 (CH-Ar), 120,58
(C5), 120,53 «(Cc5), 116,35 (m, 3Jc-»=3,75 Tu, CH-Ar), 116,15 (m,
3J¢-p=3,75 Tu, CH-Ar), 93,22 (Cl'), 93,20 «(c1'), 80,30 (m, 3Jc-

p=2,75 Tu, C4'), 80,24 (m, 3Jc-»=2,75 Twu, C4"), 76,51 (C2'), 76,44
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(cz2'y, 68,87 (m, ?Jc-»=5,2 Tu, C5"), 68,64 (m, 2Jc-»=5,2 Iu, C5H'),
67,93 (OCH:Ph), 51,82 (CH ala), 51,73 (CH ala), 35,01 (C-3"),
34,76 (C3'), 20,41 (m, 3Jc-p=6,7 Tu, CH3 ala), 20,22 (m, 3Jc-»=6,7,
CHs ala).

B3XX Of6pameHHO-pazoBas BOXX c sioMpoBaHueM cMecbi HyO/CH3CN
or 100/10 mo 0/100 B Teuenme 30 wmyHyT, 1 Mia/MmH, 1=200 HM,
rnokaselBajla JIBa Nuka Iuacrepeom3oMepor ¢ tR 16,36 mmH. m tR 16,60
MUH .

Bensun 2-(((((25,4R,5R) -5- (6-aMnuo-9H-nypmuu-9-ni) -4-
rMaopoxcuTeTparmigpodypan-2-

nn) MeToxcu) (benoxcu) pochopnn) ammuuo) anerar C

Mcnonb3ys obmmi crnoco® 1, ONMCAHHBY BhHHle, N-MeTUIVMMUIASBOJ

(80 MKJI, 1,0 MMOJIb ) " pacTeop OeH3UI 2-
( (xJ10p (beHOKCH) bochopnIl) aMMUHO) aleTaTa (204 wMr, 0,6 MMOJB) B
desponmHoMm TI'® (2 ™) no®aByanM 0O KaljlaM K CcychneHsum  3'-
IOes0oKCcHaIeHO3MHa (50 w1, 0,20 wMMOJB) B ©OespomHoM TI'® wu

PEaKUMOHHYK CMECh I[IepeMeliMBaiM I[IpM KOMHATHOM TeMIepaType B
TeueHue 16 uwac. OumcTKka C [OOMOIBI KOJIOHOWHOM XpoMaTorpadmum
(sywenTHas cucrtema CH30H/CH2Clz or 0/100 mo 6/94) u mpenapaTUBHON
TCX (500 MM, osaoeHTHasa cucrtema CHsOH/CH:Cl:, 5/95) nmasana
XejlaeMoe COeIMHeHMe B BuIe TBepaoro BeumecTBa ©Oejoro usera (21
Mr, 19%).

(ES+) m/z, Hammeno: 555,2 (M+HY), 577,2 (M+Na*), 1131,4
(2M+Na*) . Czs5H27NsO7P, Tpedbyemoe: (M) 554,2.

31p gMP (202 MI'm, CH3OD) & 5,1, 4,9.

lH AMP (500 Mr1, CHsOD) o6 8,27 (¢, 0,5H, H8), 8,24 (c, 0,5H,
H8), 8,22 (¢, O,5H, HZ2), 8,21 (¢, 0O,5H, H2), 7,37-7,26 (M, 7TH,
Ph), 7,22-7,13 (M, 3H, Ph), 6,02 (m, J=1,8 ITu, 0,5H, H1"), 6,00

(n, J=1,8 Tu, O,5H, H1"), 5,14-5,11 (M, 2H, OCH2Ph), 4,73-4,64
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(m, 2H, H2', H4"), 4,50-4,39 (m, 1H, H5"), 4,36-4,24 (M, 1H, HY'),
3,53-3,71 (M, 2H, CH: gly), 2,39-2,25 (m, 1H, H3"), 2,13-2,02 (M,
1H, H3').

13¢ saMP (125 MIu, CHsOD) & 172,30 (m, 3Jecp=5,0 Tu, C=0),
172,27 (m, 3Jc-»=5,0 Iu, C=0), 157,34 (C6), 157,32 (Cé6), 153,88
(C2), 153,87 (c2), 152,08 (m, “3Jc-p=7,5 Tu, C-Ar), 152,05 (m, 3Jc
p=7,5 Tu, C-Ar), 150,20 (C4), 150,19 (C4), 140,52 (C8), 140,42
(cg), 137,15 (C-Ar), 130,79 (CH-Ar), 129,57 (CH-Ar), 129,55 (CH-
Ar), 129,35 (CH-Ar), 129,34 (CH-Ar), 129,33 (CH-Ar), 126,22 (CH-
Ar), 121,44 (m, Jc-p=3,7 Tu, CH-Ar), 121,40 (m, Jc-p=3,7 Tu, CH-
Ar), 120,51 (C5), 120,49 (C5), 93,19, 93,14 (Cc1"), 80,46 (m, 3Jc-
»=4,60 T'u, C4'), 80,39 (m, 3Jc-p=4,60, C4"), 76,66 (C2'), 68,68 (m,
Jc-p=5,42 Tu, C5"), 68,24 (m, ?Jc-p=b5,42 Tu, C5'), 67,95 (OCHPh),
67,93 (OCH,Ph), 43,90 (CH:; gly), 43,83 (CH, gly), 34,83 (C3",
34,54 (C3").

B3XX O6pamenHo-dpazosas BIOXKX ¢ ziompoBanmeM cMecbio HpO/CH3CN
or 100/10 mo 0/100 B Teueume 30 wmmuyT, 1 wua/mMuH, 1=200 HM,
rrokasepajia nBa Mka IuacTepeomsomMepor ¢ tR 13,63 mmu. m tR 13,41
MUH .

(28) -MlenTnn 2-(((((28,4R,5R) -5- (6-aMmuuO-9H-nnypmH—-9-ui) -4 -
ragpokcuTeTparngpobypan-2-mn)Mmerokcu) (Hadpranmur-1-

unokcu) pochopun) ammuo) -~4-merunnenranoar D

NH,
o2 IES.

o-ﬁ—o

0]
NH
o

Vcnonpsysa ofbmmy crnoco® 1, ONMCAHHBEM BHIIe, N-MeTUIVMMUIASROJ
(76 wxy, 0,95 mMonb) m pacTtBOp (2S)-nentun 2- ( (xjop (HabTranmua-1-
niIokcu) pochopuir) amMmHo) —4-mMeTunneHraioara (250 wmr, 0,6 MMOJBL) B
bespomHoM TI'® (1 w) noBaBiydaaM IO KalljEaM Ko cychneHsum  3'-
ImesokcuameHo3mH (48 wmr, 19 wMMmoJis) B OezogHoM TI® (5 wMia), u

PeaklLMOHHY CMeCch IepeMelMBaliy IIPM KOMHATHOM TeMmIepaType B
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TeueHue 16 wac. OumMcTKa C I[IOMOUIBLI KOJIOHOYHOM XpoMaTorpaduu
(pmmoeHTHas cucTema CH3O0H/CH,Cl, ot 0/100 mo 5/95) m npenapaTuBHOM
TCX (1000 wmxM, osaoeHTHas cucTemMa CH30H/CH2Cl, 4/96) namana
xejlaeMoe COoenMHEeHMEe B BUIe TBEepdoTro BemecTrea 0Oenoro ueera (27
M, 22%).

MC (ES+) m/z: Haugeso: 641,3 (M+H*Y), 663,3 (M+Na‘), 1303,6
(2M+Na+) . C31H41NgO7P, Tpebyemoe: (M) 640, 3.

31p AMP (202 MI'nm, CH3OD) & 4,64, 4,37.

'H AMP (500 Mru, CHsOD) & 8,28 (c, O,5H, H-8), 8,25 (c,
0,5H, H-8), 8,21 (¢, O0,5H, H-2), 8,20 (¢, 0,5H, H-2), 8,17-8,12
(m, 1H, Nap), 7,88-7,83 (m, 1H, Nap), 7,69-7,66 (M, 1H, Nap),
7,54-7,42 (v, 3H, Nap), 7,40-7,35 (m, 1H, Nap), 7,31-7,26 (m,
5H, Ar), 6,01 (m, J=2,1 T'ua, O0,5H, H1"), 6,00 (&, J=2,1 Tu, 0,5H,
H1"), 4,47-4,67 (m, 2H, H2', H4"), 4,55-4,44 (m, 1H, H5"), 4,43-
4,31 (m, 1H, HS'), 4,00-3,87 (M, 3H, CH leu, CHz Pen), 2,44-2,30
(m, 1H, H3"), 2,14-2,04 (m, 1H, H3"), 1,66-1,39 (M, 5H, CHCH leu,
CH, Pen), 1,1,28-1,21 (m, 4H, CHyCH; Pen), 0,86-0,81 (M, 3H, CHs
Pen), 0,81-0,68 (M, 6H, (CH3): leu).

3¢ AMP (125 Mry, CHsOD) & 175,42 (m, 3Jc-»=2,5 Tu, C=0),
175,04 (m, 3Jc-»=2,5 TIu, C=0), 157,32 (Ce6), 153,87 (C2), 153,86
(C2), 150,23 (C4), 147,97 (m, 3Jc»=6,2 Tu, 'ipso' Nap), 140,55
(c8), 136,30 (C-Ar), 136,29 (C-Ar), 128,89 (CH-Ar), 128,84 (CH-
Ar), 127,95 (C-Ar), 127,91 (C-Ar), 127,84 (C-Ar), 127,78 (CH-
Ar), 127,76 (CH-Ar), 127,46 (CH-Ar), 126,50 (C-Ar), 126,48 (C-
Ar), 126,46 (C-Ar), 126,01 (CH-Ar), 125,91 (CH-Ar), 122,80 (CH-
Ar), 122,70 (CH-Ar), 120,58 (C5), 120,56 (C5), 116,40 (m, 3Jc-
p=3,7 TIu, CH-Ar), 116,01 (m, 3Jc-p=3,7 Iun, CH-Ar), 93,31 (C1l",
93,27 (c1', 80,35 (m, 3Jc-»=3,5 Tu, C4"), 80,29 (m, 3Jc-»=3,5 Tu,
c4'y, 76,54 (c2', 76,50 (c2', 69,07 (m, ?Jc-»=5,5 Tu, C5"), 68,85
(o, 2Jc-p=5,5 Tu, C5'), 66,33 (CHz; pent), 66,32 (CH; pent), 54,81
(CH leu), 54,71 (CH leu), 44,22 (m, 3Jc-p=7,6 Tu, CH, leu), 43,93
(m, 3Jc-p=7,6 Tu, CHz leu), 35,15 (C3'), 34,86 (C3"), 29,32 (CH:
pent), 29,30 (CHz pent), 29,11 (CHz pent), 25,67 (CH leu), 25,45
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(CH leu), 23,30 (CH, pent), 23,12 (CHz leu), 23,02 (CHz leu),
22,04 (CHsz leu), 21,78 (CHz leu), 14,28 (CHsz pent).

B3XX Of6pamenHo-dasoBas BIXKX c snoupoBaHmeM cMecbio HpO/CH3CN
or 100/10 mo 0/100 B Teueume 30 wmuyyT, 1 wia/vMue, 1=200 HM,
noxkaspleajla OOMH NMK U3 IBYX II€PEeKPHBAKMIUXCH OMacTepeous0MepPOB C
tR 20,84 MuH.

MemTnn 2-(((((25,4R,5R) -5~ (6-aMmuo-9H-nypuH-9-nmi) -4-
rMapoxcuTeTparmnnpodypan-2-mun) -Merokcu) (Hapranmu-1-

ninoxcu) pocoopmn) ammuo) -2-Meruinpornasoar E

NH,
N N
N
STAEs S
Q NN
0-P-0— ¢
NH
/OTK OH
0

Ucriosib3yss obmmy crioco® 1, ONMCAaHHBEY BHIIe, N-MeTUJIVMMMIIAS0JI
(24  wMKJI, 3,0 wMMOJIB) n pacTBop MeTwusl 2- ((xJop (HabrasgmH-1-
wiokcu) pochopmir) aMmMHO) —2-MeTunnponasoara (612 wmr, 1,8 wMMosb) B
OezpomgHoMm TI'® (1 ) noBaBianM 0O KamjaaM K o cychneHsum  3'-
mesokcmumaneHosmHa (150 mr, 0,6 MMone) B 6GeszpomHoM TI'G (15 Miua), u
PEeakKklMOHHYID CMeChb I[epeMeliMBajM IOIPpM KOMHATHOM TeMIeparype B
TeueHmue 16 uwac. OumcTKa C [OOMOWmBLI KOJIOHOWHOM XpoMaTorpadumu
(sawenTHas cucrtema CH30H/CH2Clz or 0/100 mo 7/93) u mnpenapaTUBHON
TCX (1000 wMxM, osaoeHTHasa cucrema CHsOH/CH.Cl, 4/96) nasana
xejlaeMoe COoeIOMHeHMe B BUIEe TBepOOoTOo BemecTBa ©Oenoro ueera (20
M, ©6%).

MC (ES+) m/z: Haunmesno: 557,2 (M+H*), 579,2 (M+Na‘), 1135,4
(2M+Na+) . Cos5HooNgO7P, Tpebyemoe: (M) 556,51.

31p gMP (202 MI'm, CH30D) & 2,73.

lH AMP (500 MI'y, CH3OD) 6 8,28 (c, O,5H, H8), 8,25 (c, 0,5H,
H8), 8,21 (¢, 0O,b5H, HZ2), 8,19 (¢, O,b5H, H2), 8,18-8,14 (m, 1H,
Nap), 7,90-7,84 (m, 1H, Nap), 7,71-7,66 (M, 1lH, Nap), 7,53-7,47
(M, 3H, Nap), 7,41-7,35 (m, 1H, Nap), 6,03 (a, J=2,1 Tu, O,5H,

H1'"), 5,99 (@, J=2,1 Tu, O0,5H, H1"), 4,76-4,67 (m, 2H, H2', H4L"),
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4,52-4,44 (m, 1H, H5"), 4,42-4,33 (m, 1H, H5), 3,65 (c, 1,5H,
OCHz), 3,64 (c, 1,5H, OCHz), 2,48-2,41 (m, O,5H, H3"), 2,37-2,30
(m, O0,5H, H3), 2,15-2,09 (m, O0,5H, H3"), 2,08-2,02 (M, O0,5H,
H3"), 1,47-1,44 (m, ©6H, CHj3).

3¢ aMP (125 Mrmg, CHsOD) & 177,25 (m, 3Jc-»=3,7 Tu, C=0),
157,53 (ce6), 157,51 (Ce6), 153,86 (C2), 150,28 (C4), 150,25 (C4),
148,06 (m, 3Jcpe=7,5 Tu, 'ipso’ Nap), 148,04 (m, 3Jcp=7,5, 'ipso’
Nap), 140,67 (C8), 140,60 (C8), 136,28 (C-Ar), 136,27 (C-Ar),
128,82 (CH-Ar), 128,80 (CH-Ar), 127,93 (m, 4Jc-»=6,25 Tu, C-Ar),
127,92 (m, ? Jcp=6,25 Tu, C-Ar), 127,71 (CH-Ar), 127,69 (CH-Ar),
127,32 (CH-Ar), 126,44 (CH-Ar), 125,84 (CH-Ar), 122,93 (CH-Ar),
120,56 (C5), 120,50 (Cc5), 116,38 (m, 3Jc-»=3,75 Ty, CH-Ar), 116,36
(n, 3Jc-p=3,75 Tu, CH-Ar), 93,25 (1", 80,40 (m, 3Jc-p=8,0 Tu,
c4'y, 80,33 (m, 3Jc-»=8,0 I'u, C4"), 76,57 (C2"), 76,43 (C2"), 68,99
(n, 2Jc-»=5,5 Tw, C5"), 68,84 (m, ?Jc-»=5,5 Ty, C5), 53,01 (OCH3),
35,22 (Cc-3'), 34,90 «(c3"), 27,85 (m, 3Jc-»=6,0 Tu, CH3), 27,80 (m,
3Jc-p=6,0, CHs3), 27,60 (m, 3Jc-»=6,0, CH3), 27,56 (m, 3Jc-»=6,0,
CHs) .

B3XX O6pamenno-dpazoras BIXX ¢ osuompoBaumeM cMmecbio Hz0/CH3CN
or 100/10 mo 0/100 B weuenme 30 wmumuyr, 1 wMia/vMuH, 1=254 HM,
rnokasepajia nea nmxka ¢ tR 16,51 mmu, tR 16,75 MmuH.

(2S) -Beusun 2-(((((28,4R,5R) -5- (6-aMmuo-9H-nnypmH-9-nmi) -4-
ruppoxcureTrparuapobypan-2-mi) Merokcu) (2- (3-arokcn-3-

oxconponmnn) benoxcu) bochopmn) ammuo) nponanocar F

</N [ N
o)
0 N N/)

Ucnone3ysa obmwmy crnoco® 1, ONMCAHHEM BhIIe, N-MeTUJIVMMHUIASOJ
(32 wmxi, 4,2 MMOJb) MM pacTBOp (285)-6eHzun 2- ((xJop (2-(3-3TOKCU-

3-okconponui) beHokcH) pochopmil) aMMHO ) IpornaHoaTa (1,14 T, 2,5
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MMOJIE) B ©espomHoM TI'® (2 Mi) »DoBarJaAsM IO KallJIAM K CyCHeHs3um 3'-
mesokcmageHosmHa (210 mr, 0,84 mMonab) B BespomHoM TI'® (10 wMmi), u
PEaKUMOHHYI CMEeChb I[epeMelMBajiM OIPpYM KOMHATHOM TeMmIepartype B
TedyeHue 16 wac. OumcTKa C I[IOMOWIBID KOJIOHOWHOM XpoMaTorpadum
(pyenTHas cucrtema CH30H/CHCls or 0/100 mo 8/92) m mnpenapaTMBHOM
TCX (1000 MM, osaoeHTHasa cucrtema CH3OH/CH.,Cl, 5/95) namana
xejlaeMoe COoeIOMHEeHMEe B BuIe TBepOoro BemecTBa 0Oejoro uBeta (123
MI', BEIXOO=22%) .

MC (ES+) m/z: HamngeHo: 669, 3 (M+H*) , 691, 3 (M+Na'),
C31H37NeO9P, TpebOyemoe: (M) 668, 63.

31p AMP (202 MI'm, CHsOD): 8P 3,95, 3,65.

'H AMP (500 MI'm, CH3OD): OH 8,25 (c, O,5H, H8), 8,21 (c, L1H,
H8, H#2), 8,20 (¢, O,5H, H2), 7,35-7,29 (m, 6H, Ph), 7,25-7,21
(m, 1H, Ph), 7,16-7,07 (m, 2H, Ar), 6,00 (m, J=1,9 Tu, O,5H,
H1'), 5,98 (g, J=1,9 Tu, O,5H, H1"), 5,17-5,05 (M, 2H, OCH,Ph),
4,7¢-4,73 (m, O0,5H, H2"), 4,70-4,59 (M, 1,5H, H2', H4"), 4,45-4,34
(m, 1H, H5"), 4,30-4,22 (m, 1H, H5"), 4,08-3,96 (M, 3H, CH:CH3, CH
ala), 2,98-2,92 (M, 2H, CH.CHz), 2,62-2,56 (M, 2H, CH:CHz), 2,40-
2,29 (m, 1H, H3"), 2,11-2,03 (m, 1H, H3"), 1,36 (m, J=6,9 Tu, 1,5
H, CH3z ala), 1,33 (m, J=6,9 T'u, 1,5 H, CHz ala), 1,17 (t, J=7,0
Tu, 1,5 H, CH:CH3), 1,16 (t, J=7,0 T'uy, 1,5 H, CHzCHs).

13c AMP (125 Mr'm, CH3OD): &C 174,82 (n, 3Je-p=3,7 Twu, C=0),
174,62 (C=0), 174,58 (C=0), 174,55 (m, °Jc-p=3,7 Twu, C=0), 157,34
(Ce), 157,32 (Cé6), 153,86 (C2), 153,84 (C2), 150,48 (m, Jc-p=2,5
T'u, C-Ar), 150,44 (Cc4), 150,22 (m, Jcp=2,5 Tu, C-Ar), 140,49
(cg), 137,29 (C-Ar), 137,21 (C-Ar), 133,09 (m, J=7,5 Tu, C-Ar),
132,94 (», J=7,5 Tu, C-Ar), 131,62 (CH-Ar), 131,59 (CH-Ar),
129,58 (CH-Ar), 129,34 (CH-Ar), 129,31 (CH-Ar), 129,28 (CH-Ar),
128,70 (m, J=5,0 T'u, CH-Ar), 128,69 (m, J=5,0 Tu, CH-Ar), 126,18
(CH-Ar), 121,02 (m, J=2,5 Tu, CH-Ar), 120,49 (m, J=2,5 Tu, CH-
Ar), 120,58 (C5), 93,28 (Cc1l"), 93,24 (c1"), 80,32 (m, 3Jc-»=8,7 Tu,
c4'y, 76,57 (c2"), 68,86 (m, ¢Jc-»=5,0 Tu, C5"), 68,53 (m, ?Jc-»=5,0
T'uy, C5), 67,98 (OCHzPh), 67,95 (OCH:2Ph), 61,57 (CH:CHz), 51,76
(CH ala), 51,65 (CH ala), 35,37 (CH:CHz), 35,30 (CH:CH2), 35,08
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(c3'), 34,85 (C3"), 26,77 (CHCH2), 26,72 (CHzCH2), 20,55 (m, 3Jc-
»=6,2 TIu, CHs ala), 20,33 (m, 3Jc-»=6,2 Tu, CHs3 ala), 14,53
(CH2CH3) .

B3XX Of6pamenHo-pasoBas BIXKX c snoupoBanHmeM cMecbio HpO/CH3CN
or 100/10 mo 0/100 B Teueume 30 wMuuHyT, 1 wMia/MuH, 1=245 WM,
rnokasepasa ommH nuxk ¢ tR 15,99 MuH.

(2S) -Bensun 2-(((((2R,3R,58) -2~ (6-aMmuOo-9H-nypmuH-9-niu) -5-
(ruppoxcumeTn) TeTparngpobypan-3-

nn) oxkcu) (benoxcu) bochopnust) ammuo) nponanoar G

NHp
N"J%N

¢l
N™™y

HO— oo

WWD
Q

Vcnonb3ysa ofumy crnoco® 3, ONMCaHHBI BHIle, 3 -Ie30KCUMAaOeHOS3MH
(50 w™mr, 0,20 wMMOJNB) CychHeHOMpoBaamM B ©OespomgHoM TI'¢ (5 M) u

nof0aByiaiM IO KalJaM IPpM KOMHATHOM TeMIepaType Tper-BuMgCl (1,0 M

pacrteop B TI'®, 0,22 Mu, 0,22 mMmMomae). JoOaBjudanu IO KalJlaM pPacTBOP
(2S) -bensun 2-( (xjop (benoxcu) pocdopns) aMmHo) nponasoara (212 wr,
0,6 w™mosb) B OessomHoM TI'G (2 M), ¥ PEeaKUMOHHYI CMecCh

nepeMemvBalM [Py KOMHATHOW TeMmieparype B TeueHue 16 uyac. OumcTKa
c IIOMOIIB O KOJIOHOYHOM xpoMaTorpadum (pn0eHTHaS cucTeMma
CH30H/CH2Clz, or 0/100 mo 8/92) wu mnpenapatueHon TCX (500 wmxM,
simoeHTHas cucTema CH3OH/CH2C1l,=5/95) namasna xejiaeMoe COeIMHEeHMVE B
BUJIE TBEPJOTO BemecTra 0OeJjioro urera (6 Mmr, 5%).

MC (ES+) m/z: Harmeso: 569,2 (M+Ht), 591,2 (M+Nat), 1159,4
(2M+Na+) . Co6H29NsO7P, Tpebyemoe: (M) 568,2.

31p AMP (202 MI'n, CHs3OD): 8P 2,44 (c), 2,92 (c).

'H AsMP (500 Mruy, CH3OD): O6H 8,41 (¢, 0,5 H, H8), 8,28 (c,
6,5 H, H8), 8,19 (¢, 0,5H, H2), 8,18 (¢, O,5H, H2), 7,39-7,30
(m, 4H, Ar), 7,28-7,18 (m, 4H, Ar), 7,17-7,11 (m, 1H, Ar), 7,08-
7,03 (m, 1H, Ar), 6,23 (m, J=2,0 Twu, 0,5H, H1"), 6,08 (m, J=3,4

T'u, O0,5H, H1"), 5,52-5,43 (m, 1H, C2'), 5,19-5,12 (M, 1H, CHzPh),
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5,07-4,95 (M, 1H, CHyPh), 4,48-4,42 (m, 1H, H4"), 4,05-3,97 (v,
1H, CH ala), 3,95-3,87 (m, 1H, H5), 3,69-3,61 (M, 1H, H5), 2,59-
2,45 (m, 1H, H3"), 2,31-2,23 (M, 1H, H3"), 1,36-1,27 (M, 3H, CH3
ala).

3¢ AMP (125 MIm, CH3OH): 8C 174,76 (m, 3Jc-»=5,0 Tu, C=0),
174,52 (m, 3Jc-»=5,0 Tw, C=0), 157,44 (Ce6), 153,76 (C2), 151,93
(C4), 150,06 (C-Ar), 149,93 (C-Ar), 141,38 (C8), 141,18 (C8),
137,33 (C-Ar), 137,10 (C-Ar), 130,69 (CH-Ar), 130,79 (CH-Ar),
129,61 (CH-Ar), 129,51 (CH-Ar), 129,40 (CH-Ar), 129,30 (CH-Ar),
129,23 (CH-Ar), 126,33 (CH-Ar), 126,16 (CH-Ar), 121,53 (m, 3Jc-
»=4,5 Ty, CH-Ar), 121,20 (m, 3Jc-»=4,5 H, CH-Ar), 120,76 (C5),
91,56 (n, 3Jc-»=7,7 Tu, C1", 91,45 (m, 3J¢c-p=7,7 Tu, Cl'), 82,78
(c4"y, 82,28 (c4', 81,83 (m, *Jc-p=4,7 Tu, C2"), 80,96 (2 x d, 2Jc-
p=4,7 Twu, C2'), 67,95 (OCH2Ph), 67,92 (OCH;Ph), 64,13 (C5'), 63,59
(c5"), 51,88 (CH ala), 51,75 (CH ala), 33,75 (n, 3Jc-»=3,0 Tu,
c3'), 33,59 (m, °3Jc-»=3,0 Twu, C3"), 20,33 (m, °3Jc-p=7,1 CHz ala),
20,18 (m, 3Jc-p=7,1 CHsz ala).

B3XX O6pamenxno-dpazoras BIXX ¢ osuompoBaHmeM cMmechbio Hx0/CH3OH
or 90/10 mo 0/100 B mTeuenme 30 wuuyT, 1 wia/mue, 1=254 Hw,
rIoxkazelBajia IBa IIMKa OuacrepeomsoMmepor ¢ tR 22,16 mma. m tR 22,43

MMH .

Bensun 2-(((((28,4R,5R) -5- (6-aMmmuuo-9H-nypmuu-9-mn) -4- ( ( ((1-

(6ensmiokcu) —1l-oxconponau-2-

nn) ammuo) (benoxcu) bochopmir) okcu) rerparngpodypan—-2-

un) Mmerokcu) (beHoxcu) pocbopuin) —amMmuo) nponauoar H

NH,

- ""‘-L:-"N

’-’5‘25 ,f o M,LM,«J

W NH O / =
_o}f,k 0.0 [ H
c’:{ﬁ& o O

I ,
g D\@,\

Vcrnonpsysa obumi crnoco® 3, ONMCAHHBIM BhHIIe, 3 -Ie30KCHMaIeHOS3UH

(50 wmr, 0,20 wMMOJB) cCcycHeHOMpoBRanuM B ©OespomgHoM TI'®G (5 M) u
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Do0aBpyaM IO KalJiaM IPpM KOMHATHOM TeMIepaType Tper-BuMgCl (1,0 M
pacteBOop B TI'®, 0,22 wMnu, 0,22 Mvonb). HdoBaBiajlM HO KalJigM PacTBOP
(25) -0eHzmn  2- ((xJjop (bernokcu) pochopmi) aMmHoO) nponaHoara (212 wr,
0,6 MMOJBL) B OespomHoM TI'® (2 wm), ¥  PEaKLUMOHHYI CMeChb
nepeMelMpaiy IIPpYM KOMHATHOM TeMmIepaType B TeueHMe 16 uac. OumMCTKa
c IIOMOMIBIO KOJIOHOYHOM XxpoMaTorpapnu (DJIEeHTHadA cucTeMma
CH30H/CH2Cl, or 0/100 mo 8/92) wu mnpenapatupHom TCX (500 wkM,
saweHTHas cucTema CH30H/CH:Cl, 5/95) napasa xejlaeMoe COEIMHEHME B
BUIE TREepHoTo BemecTra Oemnoro usera (19 mr, Buxom=11%).

MC (ES+) m/z, HamnnmenHo: 886,3 (M+HY), 1771,6 (2M+H*), 751,2
(MoJtekyJia 6e3 HYKJEMHOBOM OCHOBE M) . Cs2H4sN7011P2, Tpebyemoe: (M+)
885, 3.

3lp aAMP (202 MrI'w, CHsOD): 8P 3,98, 3,88, 3,59, 3,12, 3,05,
2,45, 2,32.

lH AMP (500 MI'n, CH3OD): 8H 8,24-8,13 (M, 2H, H8, H2), 7,39-
7,08 (m, 20H, Ph), 6,27-6,23 (m, 0,5H, H1"), 6,16-6,13 (M, 0,5H,
H1"), 5,61-5,48 (m, 1H, H2"), 5,17-4,91 (M, 4H, CHxPh), 4,57-4,49
(m, 1H, H4"), 4,41-4,29 (m, 1H, HS5), 4,25-4,15 (M, 1H, H5"),
4,10-4,01 (m, 1H, CH ala), 3,99-3,89 (M, 1H, CH ala), 2,57-2,41
(m, 1H, H3"), 2,28-2,17 (m, 1H, H3'), 1,38-1,23 (M, 6H, CHz ala).

3¢ aAMP (125 MI'y, CHsOD): 6C 174,88 (C=0), 174,83 (C=0),
174,79 (C=0), 174,73 (C=0), 174,61 (C=0), 174,57 (C=0), 174,53
(C=0), 157,36 (Ce6), 157,34 (C6), 157,32(Ce6), 157,29 (Ce6), 154,04
(C2), 154,01 (C2), 153,97 (C2), 153,94 (C2), 152,09 (Cc4), 152,04
(C4), 152,02 (c4), 151,97 (Cc4), 150,31 (C-Ar), 150,29 (C-Ar),
150,16 (C-Ar), 140,98 (Cc8), 140,91 (C8), 140,81 (C8), 137,31 (C-
Ar), 137,28 (C-Ar), 137,22 (C-Ar), 137,09 (C-Ar), 130,86 (CH-
Ar), 130,78 (CH-Ar), 130,77 (CH-Ar), 129,65 (CH-Ar), 129,61 (CH-
Ar), 129,58 (CH-Ar), 129,55 (CH-Ar), 129,44 (CH-Ar), 129,42 (CH-
Ar), 129,38 (CH-Ar), 129,34 (CH-Ar), 129,32 (CH-Ar), 129,30 (CH-
Ar), 129,28 (CH-Ar), 129,23 (CH-Ar), 129,21 (CH-Ar), 12,42 (CH-
Ar), 126,23 (CH-Ar), 126,20 (CH-Ar), 126,17 (CH-Ar), 121,65 (CH-
Ar), 121,63 (CH-Ar), 121,61 (CH-Ar), 121,59 (CH-Ar), 121,52 (CH-
Ar), 121,50 (CH-Ar), 121,47 (CH-Ar), 121,46 (CH-Ar), 121,40 (CH-
Ar), 121,39 (CH-Ar), 121,36 (CH-Ar), 121,35 (CH-Ar), 121,30 (CH-
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Ar), 121,28 (CH-Ar), 121,26 (CH-Ar), 121,24 (CH-Ar), 120,61
(C5), 120,57 (C5), 120,56 (C5), 120,54 (C5), 91,56 (c1), 91,51
(c1'), 91,45 (c1"), 91,25 (c1'y, 91,20 (c1), 81,84 (C2'), 81,82
(c2"y, 81,79 (c2", 81,27 «(c2', 81,22 (c2'), 81,18 (Cc2"), 80,49
(c4'y, 80,43 (c4'), 80,06 (C4"), 79,99 (Cc4'), 68,29 (C5', OCHzPh),
68,25 (C5', OCHzPh), 68,00 (C5', OCHPh), 67,96 (C5', OCHzPh),
67,94 (C5', OCHzPh), 67,90 (C5', OCHzPh), 67,71 (C5', OCHzPh),
67,67 (C5", OCH;Ph), 51,91 (CH ala), 51,74 (CH ala), 51,70 (CH
ala), 51,59 (CH ala), 34,22 (Cc3"), 34,20 (c3"), 34,16 (C3"), 33,97
(c3"), 33,94 (c3"), 33,91 (Cc3"), 20,44 (CHsz ala), 20,43 (CHz ala),
20,39 (CHz ala), 20,29 (CH3 ala), 20,27 (CHs3 ala), 20,24 (CHs
ala), 20,21 (CHz ala), 20,19 (CHs ala).

BOXX OOpameHHO-hazoBas BOXX ¢ saoupoBaHueMm cMmecbi Hx0/CH3CN
or 100/10 mo 0/100 B weueume 30 wmuuyT, 1 wix/MmH, 1=254 HM,
rnokaselBajla OOMH WMpokui nmuk ¢ tR 15,97 MuH.

(2S) -Bensun 2-(((((2R,3R,58) -2- (6-aMmnuo-9H-nnypmH—-9-nmi) -5-
(rmppoxcumeTun ) rerparngpobypan-3-mun) oxcn) (HapTanmu-1-

uinokxcu) pocbopun) ammuo) nponanoar I

Vcrosesyd obumi crnocod 3, OonMcaHHbM BhIne, 3'-mesokcuaneHoO3UH
(50 mr, 0,20 mMmomb) cychneHmmpoBanu B 0OeszsoxnuoMm TI'® (5 wmia) wm mnpu
KOMHATHOM TeMmrepaType nofasianm 0o kKamiasam  Tper-BuMgCl (1, 0M
pacreop B TI'®, 0,3 wmu, 0,3 wmMvMoab). IDoBaBiajM OO KallJisM PacTBOP
(25) -6enzun 2- ( (xjop (HabTanmmua-1-mnokcu) @ochopmii) aMMHO) IpornaHoaTa
(323 mr, 0,8 mMmomnb) B ©OezpomHoM TI'®G (2 MJI), M PEaKLMOHHYK CMECh
IepeMemBalIy IPpY KOMHATHOM TeMIepaTrtype B TeueHue 16 uyac. OumcTKa
c TIOMOIIB O KOJIOHOUYHOM xpoMaTorpadnnu (oJI0eHTHAaSA cucTema

CH30H/CH2Cl, or 0/100 mo 6/94) wm mnpenapatmuBHOM TCX (500 wkM,
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amweHTHass cucTteMma CH30H/CH:Cl, 5/95) naBajia xejlaeMoe COEIMHEHME B
BMIE TRBEepINOT'O BemecTra Oenoro usera (14 mr, 11%).

(ES+) m/z, HaMmeno: 619,2 (M+H*), 641,2 (M+Na*), 1259,4
(2M+Nat) . C3pH31N¢O7P, TpebOyemoe: (M) 618, 20.

31p AMP (202 MI'm, CH3OD): 8P 3,27 (c), 2,75 (c).

'H AMP (500 MI'u, CHsOD): OH 8,37 (c, 1H, H8), 8,18 (c, 1H,
Hg), 8,14 (¢, 1H, H2), 8,13-8,11 (m, 0,5 H, Nap) 8,11 (c, 1H,
H2), 7,94-7,90 (M, 0,5 H, Ar), 7,90-7,87 (M, 0,5 H, Ar), 7,86-
7,82 (m, 0,5 H, Ar), 7,74-7,70 (m, 0,5 H, Ar), 7,66-7,61 (M, 0,5
H, Ar), 7,57-7,47 (m, 1,5 H, Ar), 7,46-7,37 (m, 2,5 H, Ar),
7,34-7,27 (m, 4 H, Ar), 7,25-7,17 (M, 1 H, Ar), 6,19 (m, J=2,4
T'u, O0,5H, H1), 6,04 (m, J=2,4 T'u, 0,5H, H1"), 5,60-5,54 (M, O,5H,
H2"y, 5,50-5,42 (m, O0,5H, H2'), 5,16-4,99 (M, 2H, OCH2Ph), 4,46-
4,40 (m, O0,5H, H4'), 4,36-4,30 (v, O,5H, H4"), 4,13-4,04 (M, 1H,
CH ala), 3,90-3,83 (m, 1H, H5'), 3,64-3,56 (M, 1H, H5"), 2,61-2,54
(m, O,5H, H3"), 2,49-2,41 (m, O0,5H, H3"), 2,35-2,27 (M, O0,5H,
u3", 2,22-2,16 (m, 0,5H, H3'), 1,35-1,24 (M, 3H, CHz ala).

3¢ sAMP (125 MIm, CH3OH): 8C 174,52 (C=0), 174,49 (C=0),
157,27 (Ceé), 153,58 (C2), 149,97 (Cc4), 149,93 (C-4), 147,70 (m,
3Jc.p=7,5, 'ipso' Nap), 147,48 (m, 3Jc-»=7,5, 'ipso’ Nap), 141,36
(cg), 141,19 «(Cc8), 137,25 (C-Ar), 137,05 (C-Ar), 136,31 (C-Ar),
136,20 (C-Ar), 129,58 (CH-Ar), 129,48 (CH-Ar), 129,37 (CH-Ar),
129,26 (CH-Ar), 129,22 (CH-Ar), 128,88 (CH-Ar), 127,84 (CH-Ar),
127,75 (CH-Ar), 127,49 (CH-Ar), 127,44 (CH-Ar), 126,48 (CH-Ar),
126,39 (CH-Ar), 126,26 (CH-Ar), 126,05 (CH-Ar), 122,76 (CH-Ar),
122,38 (CH-Ar), 120,68 (C5), 120,61 (C5), 116,64 (m, 3Jc-p=3,75
T'u, CH-Ar), 116,13 (m, °3Jc-»=3,75, CH-Ar), 91,60 (m, 3Jc-»=7,5 Tu,
c1ty, 91,43 (m, °3Jc-p»=7,5 Tu, C1l), 82,74 (C4'), 82,27 (Cc4"), 81,99
(n, ?Jc-p=5,5 Twu, C2'y, 81,12 (m, ?Jc-p=5,5 Tu, C2"), 67,97 (OCH2Ph),
67,94 (OCH:Ph), 64,16 (C5), 63,51 (Cb), 51,96 (CH ala), 51,89
(CH ala), 33,89 (m, 3Jc-»=7,5 Tu, CHs ala), 33,63 (m, 3Jc-»=7,5 Tu,
CHs ala).

B3XX O6GpamenHo-dazorasg B3XX ¢ o»aompoBaHmMeM cMechbio H20/CH3OH

or 100/10 mo 0/100 B Teueume 30 wumyyT, 1 wMia/mMuH, 1=200 HM,
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rnokasepajla IOBa IMka IuacrepeomszomMepor ¢ tR 24,84 muH. u tR 25,43
MVH .

Beusun 2-[({[5-(6-aMmmrO-9H-nypmu-9-un)-4-rmgpoKCUoOKCONaH—2-
nn]meroxcn} ({ [1- (6bernsunoxcu) -1-okconponan-2-

nn] ammuuo } ) pocdopmn) aMmmuo ] nponanoar J

MH2
i Y
) 3 J K ;N -.,:¢‘«"" B
oy N ¢ 1)
"\-» e T’:IH N N

ey
0=F-07 _o._
Y HH
< o TI’J\ OH
O
Vcrionesyd obmmi crocod 2, OINMCaHHBI Bhlle, 3 -IesoKkcuaIeHO3UH

(200 M, 0,80 wmMmosw) cycnenauposasmm B {(CH3)3PO3z (5 ™MJI), w® T1pu
TeMmrieparype -5°C pmobarisaiu no karwisMm POCls (75 wmxi, 0,80 MmMmosb) .
PeaKlMOHHOVW CMeCH IaBaJiM HaIr'peThbCs 10 KOMHATHOM TeMrepaTypsl wu
OCTaBJISAJIM IllepeMeuMBaTbLCsa B TedeHue 4 dyac. JoBasngnu pacTtsop (S)-
1- (Ben3uiiokcu) —1 -0OKCONpPOraH=-2—-aM/UHUS 4-MmeTmibeH30JICYIbOOHaTa
(1,4 r, 4,0 MMOJIB), pacTBOPeHHHEM B OezaponxHom CHxCl, (5 Mi), 3Barem
numzonponuiasTuiamur (1,4 wmot, 8,0 Mmonw) rnpm Temneparype -78 °C.
[locsie rnepememMBaHMS I[IPM KOMHATHOM TeMmreparype B TeueHue 20 uyacos
nobapJyanaM BOOY, M CJOM paszjenanu. BogHyow ¢al3y >SKCTparmpoBalu
OUXJIOPMETaHOM, M OpTaHMuecKyn Gasy IIPOMBIBAJIM HACHIEHHBEIM COJIEBBEIM
pacTBopoM. OOBenMHEHHBEe OpITaHuueckue cJom cyunnau Hazn NaxSOsz wu
KOHLEHTPUPOBAJIK. OcraTok ouMmaJIn c IIOMOIUBIO KOJIOHOUYHOM
xpoMaTorpabmum (rpamveHTHOE  BJOMPOBaHMe  cMmecbio  CHCl,/MeOH=oT
100/0 mo 93/7) c momydeHueM OeJyioM neHs (256 mMr, 49%).

MC (ES+) m/z: Hanneso: 654,2 (M+HY), 676,2 (M+Na*), 1329,5
(2M+Na+) . C30H3sN708P, Tpebyemoe: (M) 653,62.

31p AMP (202 MI'm, CHsOD) & 13,09.

H saMP (500 Mrmg, CHsOD) 6 8,28 (c, 1H, HS8), 8,22 (c, 1H,
"2y, 7,37-7,26 (M, 10H, Ph), 6,00 (m, J=1,9 Tu, 1H, H1"), 5,15-
5,05 (m, 4H, OCHPh), 4,74-4,70 (M, 1H, H2"), 4,63-4,56 (M, 1H,
H4'y, 4,24-4,18 (m, 1H, H5"), 4,11-4,05 (M, 1H, HS"), 3,97-3,87
(M, 1H, CH ala), 2,35-2,27 (m, 1H, H3"), 2,07-2,01 (m, 1H, H3"),
1,34-1,27 (M, 3H, CHsz ala).
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3¢ sAMP (125 Mru, CHsOD) & 175,40 (m, °“Jee=5,0 Tu, C=0),
175,36 (m, JJc-»=5,0 TIu, C=0), 157,36 (C6), 153,91 (C2), 150,25
(C4), 140,64 (C8), 137,33 (C-Ar), 137,29 (C-Ar), 129,58 (CH-Ar),
129,57 (CH-Ar), 129,33 (CH-Ar), 129,31 (CH-Ar), 129,29 (CH-Ar),
120,55 (c5), 93,18 (c1"), 80,67 (m, 3Jc-»=8,4 I'u, C4'), 76,59 (C2"),
67,90 (OCH:Ph), 67,47 (m, 2Jc-»=5,2 I'u, C5"), 51,14 (m, 2Jc-p=1,7
T'u, CH ala), 51,11 (m, 4Jc-p=1,7 Tu, CH ala), 35,08 (C3'), 20,77
(n, 3Jc-p=6,5 T'm, CHz ala), 20,59 (m, 3Jc-»=6,5 I'yy, CH3z ala).

B3XX OCOpamenno-dpazosas BIKX ¢ saoupoBaHmeM cMecbio HxO/CH3CN
or 90/10 mo 0/100 B weuenume 30 wMuHyT, 1 Mi/MuH, 1=254 HM,
nmokasuBajla oomuH nuxk ¢ tR 13,87 mMmmH.

(28) -Bensun 2-((((28,4R,5R) -5- (6—aMmuo-2-MeTOKCHU-IH-IypUH—

9-un) -4-ruapoxcurerparunpopypan-2-un) Merokcu) (Hapranmua-1-

niaokcu) pochopunammuo) nponanoar K

NH,
< e
0-P-0 N
SN g=
OWH\ OH

Vcnonbsysa obumi crnoco® 1, ONMCaHHBM BbIle, N-MeTUJIMMMIASO0JI

(99 wmky, 1,24 MMONb) U pacTBop (28)-6euzun 2- ( (xJjop (HabTammua-1-
nJIokCcH) Qochopmil) aMmHO ) IponaxHoaTa (303 MIT, 0,75 MMOJIb ) B
fesponHoM TI'® (5 wMj) nodarBijagiM 10 KalJIAM K CYCIeH3un 2-0-MeTuji-
3'-nesoxkcuanenosmua (70 Mr, 0,25 MmMmone) B Oespondom TI'e¢ (10 wi),
¥ PeaklMOHHYI CMeChb I[epeMenyBalM I[IPM KOMHATHOM TeMmrIepaTtype B
TeyeHmue 16 yac. OumMcTKka C T[IOMOmMBID KOJIOHOUHOM XpoMaToTrpadum
(pymoeHTHas cucTema CH30H/CH.Cly ot 0/100 nmo 6/94) u npernapaTuMBHOM
TCX (pymoeHTHas  cucrema  CH30H/CH2Cl: 5/95) IaBajla XeJaeMoe
coeIMHEeHVEe B BUIES TBEPIOOTOC BemecTBa Oejoro usera (96 mr, 60%).

MC (ES+) m/z: Haumeno: 649,2 (M+H") C31H33Ns0sP, Tpebyemoe:
648,21 (M) .

31p gMP (202 MI', CDsOD): 8P 4,38 (c), 4,08 (c).

H aMP (500 MI'm, CDsOD): OH 8,14-8,11 (m, J=8,0I'u, O,5H,
Ary, 8,07 (m, J=8,0I'y, O0,5H, Ar), 8,05 (c, O0,5H, H8), 8,02 (c,
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0,54, H8), 7,82-7,80 (m, 1H, Ar), 7,061 (m, J=7,0T'u, Ar), 7,47-
7,44 (m, 4H, Ar), 7,35-7,29 (m, 2H, Ar), 7,24-7,22 (M, 3H, Ar),
5,88 (¢, 1H, H1"), 4,71-4,68 (M, 1H, H4"), 4,65-6,60 (M, 1H, H2'),
4,42-4,40 (m, 1H, HS5"), 4,30-4,27 (m, 1H, H5"), 4,08-3,98 (M, 1H,
CH ala) 3,88 (¢, 1,5H, OCH3), 3,86 (c, 1,5H, OCHs3), 2,37-2,33 (M,
1H, H3"), 2,04-2,01 (m, 1H, H3), 1,27 (m, J=7,0 Tu, 1,5H, CHz),
1,24 (»m, J=7,0 T'u, 1,5H, CH3z).

3¢ aAMP (125 MI'm, CHsOD): 8C 174,83 (m, 3Jc-»=3,7 Tu, C=0),
174,60 (m, 3Jc-»=3,7 Tu, C=0), 163,70 (C-2), 158,10 (Ce6), 151,95
(C4), 147,95 (m, 3Jc-»=7,5 Tu, 'ipso' Nap), 147,91, (m, 3Jc-»=7,5
T'u, ’'ipso’ Nap), 139,39 (C8), 139,37 (C8), 137,12, 137,17 (C-ipso
CH;Ph), 136,22 (C-Ar), 129,57, 129,54, 129,48, 129,32, 129,27,
129,12, 129,24 128,89, 128,83, (CH-Ar), 127,85 (m, ?Jc-»=6,25 Tu,
C-Ar), 127,8¢, 127,76, 127,51, 127,48, 126,49, 126,00, 125,97,
122,73, 122,63 (CH-Ar), 116,86 (C5), 116,72 (C5), 116,29 (m, 3Jc-
r=3,75 Iy, CH-Ar), 116,22 (n, 3Jc-=3,75 Tu, CH-Ar), 93,33 (Cl1",
93,31(c1"), 80,24 (m, 3Jc-p=2,75 Tu, C4'y, 76,29 (C2"), 76,26 (C2"),
69,09 (m, ?Jc-p=5,0 Iy, C5"), 68,16 (m, 2Jc-»=8,2 Iy, C5), 67,95
(OCH2Ph), 55,28, 55,32 (OCHs), 51,79 (CH ala), 51,71 (CH ala),
35,40 (c-3"), 35,12 (c3), 20,49 (m, 3Jc-»=6,7 Tu, CH3z ala), 20,35
(m, 3Jc-»=6,7, CHz ala).

B9XX Of6pamenno-dpasoas BIKX c osioupoBaHmem cMmecbio HxO/CH3CN
or 100/10 mo 0/100 B Teuenume 30 wmuuyT, F=1 wMu/mMuH, A=280 HM,
rnokaswBajla IOBa Ouka guacrtepeomsomMepoB ¢ R 16,22 muu. m tR 16,48
MUH .

(2S) -Bensun 2-((((28,4R,5R) -5- (6—aMmmu0o-2-MeTOKCHU-IH-IypUH—

9-un) -4-rmgpoxcurerparngpodypan-2-un) Merokcu) (Hadranuu-1-

niaokcu) pochopunammuo) nponanoar L
NH,

e
Qg Wl
S A=>
OY\ OH

O

Ucnonpsysa obmmy crnoco® 1, ONMCAHHBM BHIIe, N-MeTUIVMMUIASOJ]
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(99 MKJI, 1,24 MMOJIb ) u PacTrROp (25) —-Beusun 2-
( (x510p (benHoOKCH) bochopmi) ammHo) nponnasoatr (264 wmr, 0,75 wMmMMmMOoNb) B
esponmHoM TI'®¢ (2 MJj) @pmofaBRjagasiM IO KaljiaM K CycrhneHzsum 2-0-MeTUJi-—
3'-mesokcuaneHosmHa (70 wMT, 0,25 w™MOJNIB) B ©OezpomHoM TI'®, wu
PEaKUMOHHYI CMEeChb I[IepeMemMBaljiy NPy KOMHATHOM TeMmIepartype B
TeueHme 16 uwac. OumMcTka C [IOMOWBI KOJIOHOWHOM XpomaTorpadmm
(symoeHTHasa cucTema CH30H/CH.Cly ot 0/100 mo 6/94) u mpenapaTMBHON
TCX (smoenTHas  cucrema  CH30H/CH.Cl,  5/95) mapajia  Xejlaemoe
coeIVHEeHME B BUIE TBepHOI'O BemecTea Oejoro usera (13 mr, 10%).

(ES+) m/z, Hammeno: 599,2 (M+H'), C27H31N¢OgP, Tpebyemoe:
598,19 (M).

31p gMP (202 MI'm, CDsOD) & 3,97, 3,64.

'H AMP (500 MImn, CDsOD) o 8,06 (c, 0,5H, H8), 8,04 (c, 0,5H,
u8), 7,33-7,28 (m, 7H, Ph), 7,20-7,14 (M, 3H, Ph), 5,92 (m,
J=1,5 ru, 0,5H, H1"), 5,90 (&n, J=1,5 Tu, 0,5H, H1"), 5,14-5,04 (v,
2H, OCH;Ph), 4,78-4,76 (m, O,5H, H4"), 4,74-4,72 (v, O0,5H, H4"),
4,63-4,59 (m, 1H, H2"), 4,10-4,34 (m, 1H, H5a), 4,25-4,20 (M, 1H,
H5'b), 3,94, 3,95 (OCHz), 3,99-3,90 (M, 1H, CH ala), 2,40-2,37
(m, 1H, H3"), 2,07-2,04 (m, 1H, H3"), 1,31 (m, J=7,0 Tu, CHz),
1,26 (mn, J=7,0 Tu, CHs).

3¢ aMP (125 Mrmg, CDsOD) & 174,82 (m, 3Jc-p=3,7 Tu, C=0),
174,62 (m, 3Jc-»=3,7 Ty, C=0), 163,80 (C-2), 158,16, 158,13 (C6),
152,15 (c4), 152,05 (m, “Jc-»=4,8 Tu, C-ipso Ph), 152,00 (m, “3Jc-
»=4,8 TI'y, C-ipso Ph), 139,39 (C8), 137,30, 137,21 (C-ipso CH:Ph),
130,72, 129,57, 129,31,129,27, 126,122 (CH-Ar), 121,42 (m, Jc-
p=4,5 Iy, CH-Ar), 121,37 (m, Jc-»=4,5 Tu, CH-Ar), 116,72 (CbH),
116,69 (C5), 93,33, 93,24 (c1)y, 80,26 (m, 3Jc-»=8,87, C4'), 80,19
(n, 3Jc-»=8,87, c4'y, 76,35 (C2"), 68,78 (m, <Jc-»=5,0 Tu, C5"),
68,35 (m, ?Jec-»=5,0 TIu, C5), 67,94 (OCH2Ph), 67,92 (OCH2Ph),
55,25, 55,28 (OCH3), 51,69, 51,57 (CH ala), 35,23 (C3"), 34,96
(c3, 20,38 (m, 3Jec-»=6,7, CH3 ala), 20,26 (m, 3Jc-p=6,7, CHz ala).

B3XX OGpamenHo-dazorag BIXX c osioupoBaHmeM cMechio H20/CH3CN
or 100/10 mo 0/100 B mTeuenme 30 wmuuyr, F=1 wmn/mmH, A=280 HM,

nokasepaja IOBa IMka gmacrtepeomszomMepor ¢ €R 14,22 mmu. m tR 14,51
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MMH .

2-0-MeTun-3'-gesoxkcuaneHosmH-5-0-[1l-uadrun (1-nenrTunoxkcmu—-L-

nenuunun) ] bocbar M

NH,
\N
N/J\o/
o- P o
\’(?5\

CoemmHeHue M @moJiyyaJim B COOTBETCTRMM C ofmmM crnocodbom 1,
UCnoJsb3ysa 2-0-Merun-3'-mesoxkcuaneHosura (70 wmr, 0,25 wmvonan), N-
Me TUJIMMMIAa30JI (99 MKJI, 1,24 MMOJIE ) n  HadTMI (MeHTUJIoOKCU—-L—
neuuvHmwi) bochopoxsopumar (330 mr, 0,75 mMMomnp). OUMCTKA C [IOMOUIBI
KOJIOHOUHOM xXpoMaTorpadmm (3JI0eHTHas CUcTeMa C TPpaiuveHTOM CMecHu
CH30H/CH2Cl, or 0/100 mo 6/94) wu npemnapatuBhHom TCX (2000 wkM,
sapeHTHas cucrtema CH30H/CH»Cl,; 7/93) mamasa ykasaHHOS B 3aTlOJIOBKE
coeIMHeHME B BMIE TBEPHOI'O BemecTea bejoro urera (50 mr, 30%).

31p gqMP (202 MI'n, CDsOD) 8P 4,53, 4,28.

H AMP (500 MrIny, CD3OD) OH 8,04-7,96 (v, 1H, H8), 7,77-7,71
(M, 1H, Nap), 7,58-7,53 (M, 1H, Nap), 7,45-7,17 (M, 5H, Nap),
5,83-5,75 (m, 1H, H1'), 4,64-4,51 (M, 2H, H2', H4'), 4,40-4,16 (v,
2H, HS5"), 3,88-3,75 (M, 6H, OCHs, O(CH2)4CH3, CHCHzCH(CH3)2), 2,38-
2,24 (m, 1H, H3"), 2,00-1,91 (m, 1H, H3"), 1,53-1,05 (M, 11H,
O (CHz2) 4CH3s, CHCH2CH(CH3s)2), 0,77-0,55 (M, 9H, O (CH2) 4CHs,
CHCH2CH (CH3) 2) .

3¢ AMP (125 Mrug, CDsOD) o6C 175,02 (m, 3Jc-»=2,5 Twu, C=0),
174,78 (m, 3Jc-»=2,5 Tu, C=0), 163,76 (C2), 158,14 (Co6), 151,03
(C4y, 147,96 (m, 3Jc-»=7,2, 'ipso’ Nap), 138,96 (C8), 136,30 (C-
Ar), 136,28 (C-Ar), 136,22 (C-Ar), 128,93 (CH-Ar), 128,88 (CH-
Ar), 128,81 (CH-Ar), 128,48 (CH-Ar), 127,77 (CH-Ar), 127,73 (CH-
Ar), 127,44 (CH-Ar), 127,42 (CH-Ar), 127,06 (CH-Ar), 126,86 (CH-
Ar), 126,45 (CH-Ar), 126,44 (CH-Ar), 126,31 (CH-Ar), 125,98 (CH-
Ar), 125,88 (CH-Ar), 123,83 (CH-Ar), 123,43 (CH-Ar), 123,24 (CH-
Ar), 122,81 (CH-Ar), 122,77 (CH-Ar), 122,69 (CH-Ar), 116,34 (&,
3Je-p=3,7 Tu, CH-Ar), 116,02 (m, 3Jc-»=3,7 Iy, CH-Ar), 115,71 (C5),
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93,42 (c1', 93,32 (c1")y, 80,22 (m, 3Jec-»=5,3 Tu, C4"), 80,15 (m,
3Je-p=5,3 Ty, C4'), 76,29 (C2'), 76,27 (C2"), 69,22 (m, 2?Jc-»=5,2 I'u,
c5), 69,028 (m, 2Jc-»=5,2 Twu, C5), 66,31 (O(CHz2)4CH3), 66,30
(O(CH2)4CH3), 55,29 (OCHs3), 55,24 (OCHs), 54,79 (CHCH:CH(CHs)2),
54,68 (CHCH:CH(CH3)2), 44,20 (m, 3Jc-»=7,25 Tu, CHCHzCH(CH3):2),
43,93 (m, 3Jc-p=7,25 Tu, CHCH:CH(CHs):2), 35,49 (C3"), 35,17 (C3"),
29,31  (O(CH2)4CHz), 29,11 (O(CHz)4CH3), 25,67 (CHCH2CH(CH3)2),
25,44 (CHCH2CH(CHs)2), 23,30 (O(CH2)4CH3), 23,10 (CHCH2CH(CH3)2),
23,00 (CHCH2CH (CH3) 2) , 22,94 (CHCH,CH (CH3) 2) , 22,81
(CHCH2CH (CH3)2), 14,27 (O(CH2)4CH3z) .

(ES+) m/z, Hammeno: 671,3 (M+H'), C32Ha3NgOgP, Tpebyemoe:
670,69 (M).

BOXX OOpameHHOo-pazoBas BOXX ¢ saoupoBaHueMm cMecbio H20/CH3CN
or 100/10 mo 0/100 B weueume 30 wmmuyT, 1 wMix/MuH, 1=254 HM,
IokasepRajla OBa OMka IOuactepeousomepoB ¢ tR 20,83 mmuH. m tR 20,93
MUH .

2-0-MeTun-3'-gesokcuaneHosmu-5-0- [ beunn (l-rexcunoxcu-L-
ananmumn) ] bocpar N

NH,
N N N
/4
Q 9 <N]|\)r\1\’)\o/
0-P-0
NH o
O%

OH
(0

Coenuuenye N r1roJjiydajiy B COOTBEeTCTBMM C obmmM crocodom 1,
ncrosie3ysa 2-O-Mmermii—-3'-nesoxkcuanenosmuy (70 wmr, 0,25 wMmMosns), N-
Me TUIIMMUIOA 30JI (99 MKJI, 1,24 MMOJIEb ) u deHus (rekcuiaokcu—L-
ajaHnuHuil) dochbopoxyopunar (261 mMr, 0,75 MMomab). OUumMCTKa C [IOMOIULBIO
KOJIOHOYHOM xXpoMaTorpadmum (oIiweHTHas CUcTeMa C IpPaIlMeHTOM CMeCcHu
CH30H/CH2Clz om 0/100 mo 6/94) u npenapatuBHOM TCX (1000 wmxM,
sipeHTHas cucTeMma CH3O0OH/CHyCl; 7/93) pmapaja ykKasaHHOE B 3aroJIOBKE
coeIMHeHME B BMIE TBepPIOI'O BemecTBa Dejoro urpeTa (26 Mmrm, 18%).

3lp AMP (202 MI'y, CDsOD) &P 3,87, 3,65.

'H sAMP (500 MIny, CD3OD) oOH 8,08 (c, O0,5H, H8), 8,07 (c,
0,5, H8), 7,36-7,29 (M, 2H, Ph), 7,24-7,14 (M, 3H, Ph), 5,94
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(g, J=2,0 I'u, O0,5H, H1"), 5,92 (m, J=2,0 T'u, O,5H, H1"), 4,81-4,76
(m, 1H, H2'), 4,71-4,62 (M, 1H, H4'), 4,48-4,43 (M, O,5H, HS),
4,42-4,36 (M, O0,5H, H5), 4,33-4,25 (M, 1H, H5"), 4,10-3,83 (M,
6H, OCHs, O(CH2)sCH3, CHCH3), 2,48-2,40 (M, 1H, H3"), 2,13-2,07 (M,
1H, H3'), 1,61-1,51 (M, 2H, O(CH2)sCH3), 1,33-1,24 (M, O9H,
O (CH2)sCH3, CHCHsz), 0,89 (M, 3H, O(CH2)sCH3).

3¢ aAMP (125 MIr'm, CDsOD) o6C 175,13 (m, 3Jc-»=4,3 Tu, C=0),
174,94 (m, 3Jc-»=4,3 Tu, C=0), 163,80 (C2), 163,78 (C2), 158,17
(C6), 158,15 (ce), 152,17 (m, 4Jc-r=6,3 Tu, C-Ar), 152,15 (&m, “4Jec-
=6,3 Tu, C-Ar), 152,03 (C4), 151,99 (Cc4), 139,42 (C8), 139,39
(c8), 130,75 (CH-Ar), 130,74 (CH-Ar), 126,13 (CH-Ar), 121,43
(CH-Ar), 121,41 (CH-Ar), 121,39 (CH-Ar), 121,37 (CH-Ar), 116,74
(C5), 116,69 (C5), 93,40 (Cc1), 93,27 (ci"), 80,30 (c4"y, 80,23
(c4"y, 76,40 (c2'y, 68,85 (m, “Jc-»=5,2 Twu, C5'), 68,42 (m, “Jc-»=5,2
I'm, C5"), 66,43 (O(CHz)sCH3), 55,30 (OCH3), 55,26 (OCH3), 51,64
(CHCHz) , 51,54 (CHCH3) , 35,30 (C3"), 35,04 (C3"), 32,58
(O (CH2)sCH3) , 29,67 (O (CHz) sCH3) , 29,64 (O (CH2) sCH3) , 26,61
(O(CHz2)sCH3), 23,59 (O(CH2)sCH3), 20,56 (m, 3Jc-p=6,4 TIu, CHCHz),
20,41 (m, 3Jc-»=6,4 Tu, CHCHs3), 14,36 (O(CH2)sCH3).

(ES+) m/z, Hammeno: 593,3 (M+H*), C32Ha3sNgOgP, Tpebyemoe:
592,58 (M) .

B3XX O6pameHHo-dazopasa BIXX ¢ smompoBaHueM cMechbio H»0/CH3CN
or 100/10 mo 0/100 B meuenme 30 wmHyT, 1 Mia/MuH, 1=254 HM,
rokasbBajia IOBa OIuka guacrepeomsomMepoB ¢ €R 17,02 mmu. m tR 17,23
MWVH.

2-%7Top-3'-nesoxcuaneHosuH-5-0- [1-HadpTun (6ensunokcu—L-

ananmuaun) ] bocpar O

@
N <N N//kF
0-P-0
NH CO)
o

CoenguiHeHme O nojiydaJlM B COOTBETCTBMM C 06umM crnocobom 1,

vcrnonesysa 2-brop-3'-mes30oKCcUaneHOB3UH (50 w1, 0,18 w™moss), N-
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Me TUIIVIMM A 30JI (74 MKJI, 0,93 MMOJIb ) 128 dpenun (beH3mIokCcu—L-
aJIaHVIHWII) dochopoxyopmunatT (196 wmr, 0,56 wMmMmOJB). OumMcTkKa C
[TOMOIIBID KOJIOHOYWHOM XpoMaToTrpaduyu (2JI0eHTHas CHUCTeMa C I'PalleHTOM
cmecu CH30H/CH.Cl, ot 0/100 mo 6/94) wu npenapaTtuBHOM TCX (500
MKM, BJ0eHTHas cucrema CH30H/CHzCl, 5/95) omamasa ykasaHHOE B
3aT'OJIOBKE COEeIMHEeHMe B BUIe TBEepPIOT'O BemecTBa Oejoro ueera (5
Mo, 4%).

31p AMP (202 MI'nm, CDsOD) &P 4,33, 4,08.

'H aAMP (500 Mru, CD3OD) O8H 8,17 (c, O0,5H, H8), 8,14 (c,
0,5H, H8), 8,14-8,09 (M, 1H, Ar), 7,89-7,85 (M, 1H, Ar), 7,70-
7,66 (m, 1H, Ar), 7,54-7,42 (m, 4H, Ar), 7,40-7,24 (M, 5H, Ar),
589 (m, J=2,3 Tu, O,5H, H1), 5,88 (m, J=2,3 Tu, 0,5H, H1"),
5,08-5,01 (M, 2H, OCH:Ph), 4,70-4,60 (M, 2H, H2', C4'), 4,46-4,39
(m, 1H, C5"), 4,32-4,24 (m, 1H, C5'), 4,09-3,97 (M, 1H, CHCHz),
2,36-2,25 (m, 1H, H3"), 2,06-1,98 (m, 1H, H3"), 1,32-1,25 (M, 3H,
CHCH3) .

13Cc AMP (125 Mrm, CD3OD) oC 175,54 (CO), 175,22 (CO), 161,02
(n, ‘Jc-,=207,3 I'nm, C2), 160,89 (m, !Jc-r=207,3 Twu, C2), 158,45 (m,
*Jc-r=18,2 Tu, C6), 158,23 (m, 3Jc-s~=18,2 TIu, C6), 150,63 (m, 7Jc-
~18,4 Iy, C4), 140,67 (C8), 136,26 (C-Ar), 131,62, 131,54,
129,56 (CH-Ar), 129,52 (CH-Ar), 129,37 (CH-Ar), 129,31 (CH-Ar),
129,26 (CH-Ar), 128,87 (CH-Ar), 128,81 (CH-Ar), 128,29 (CH-Ar),
128,02 (CH-Ar), 127,79 (CH-Ar), 127,76 (CH-Ar), 127,51 (CH-Ar),
127,49 (CH-Ar), 127,47 (CH-Ar), 126,47 (CH-Ar), 126,33 (C-Ar),
126,27 (C-Ar), 125,97 (CH-Ar), 122,78 (CH-Ar), 122,74 (CH-Ar),
122,64 (CH-Ar), 122,62 (CH-Ar), 116,35 (m, *%Jc-~=3,0 Tu, C5),
116,15 (m, “Jc-~=3,0 Twu, C5), 93,25 (Cl'), 93,20 (ci'), 80,41 (m,
3Je-p=7,5 Tu, C4'), 80,33 (m, 3Je-»=7,5 Tu, C4'), 76,43 (C2'), 76,35
(cz2'y, 68,84 (m, ?Jc-»=5,5 Tu, C5"), 68,45 (m, ?Jc-»=5,5 Tu, C5'),
67,92 (OCH,Ph), 67,92 (OCH2Ph), 51,75 (CHCH3), 51,52 (CHCH3z),
34,97 (c3'), 34,74 (c3"), 20,42 (m, 3Jc-»=6,7 Tu, CHCH3), 20,20 (zm,
3Jec-p=6,7 Tu, CHCH3).

19 AMP (470 Mr'my, CD3OD) O8F -53,14, -53,22.

(ES+) m/z, Hanmpmeno: 637,2 (M+H"), C30H30FNsO7P, Tpebyemoe:
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636,57 (M).

B3XX O6pamexnHo-dazorag B3XX c szioupoBanmeM cMechio Hp;0/CH3CN
or 100/10 mo 0/100 B Teueume 30 wmuyyT, 1 wMia/MuH, 1=254 MM,
rnokaselBajla JBa Nuka amacrepeomszoMepor ¢ tR 17,09 mmu. m tR 17,34
MMH .

(28) -Bensun 2-(((((2S,4R,5R) -5- (6-amuro-2-drop-9H-nypun-9-

un) —4-ruppoxcurerparunpodypan-2-

un) MeToxkcnu) (benoxcu) pochopmn) ammuo) nponanoar P
NH,

.y
0 By
0-P-0 NTF
QPP 3
O\n/‘\ OH

Mcnonbsysa obmui crnocod® 1, ONMCAHHBEY BhHIle, N-MeTUIVMMUIASOJ

(74 MKJI, 0,93 MMOJIb ) 17 pacTBop (25) -Bensun 2-
( (xJ10p (benHOKCH) bochopmi) ammuHO) nponacara (196 mr, 0,56 MMOsB) B
BezpomHoM TI'® (2 wMi1) noBaBidsyM IO KaMJIaM K CycneHsuu 2-brop-3'-
mesokcuaneHosuHda (50 mMmr, 0,18 mMmMonwr) B OezpomHoM TI'® (5 M), u
PEeakKklLMOHHY CMeCh IepeMeliMBaliid IOIPM KOMHATHOM TeMmIepaType B
TeueHue 16 wac. OumMcTKa C [OOMOUIBI KOJIOHOWHOM XpoMaTorpaduu
(osmoenTHas cucrema CH30H/CH,Cl, ot 0/100 mo 6/94) m npenapaTMBHON
TCX (osmoenTHas  cucrema  CH3OH/CHxCl, 5/95) maBajia xejaeMoe
CoenMHeHMe B BMUIE TBepJOoI'0 BemecTra Oejioro usera (5 Mmr, 7%).

(ES+) m/z, Hammeno: 587,1 (M+H"), C26H28FNsO7P, Tpebyemoe:
586,17 (M).

197 gMP (470 MI'm, CD3OD): 8F -53,17, -53,23.

31p AMP (202 MI'm, CDs3OD): 8P 3,95 (c), 3,67 (c).

'H aMP (500 MInm, CDCls): O6H 8,19 (c, O0,5H, H8), 8,16 (c,
0,5#, H8), 7,36-7,27 (m, 7H, Ar), 7,22-7,13 (Mm, 3H, Ar), 5,91
(g, J=1,5 T'u, O,5H, H1"), 5,89 (m, J=1,7 Tu, O,5H, H1"), 5,15-5,06
(M, 2H, OCH2Ph), 4,73-4,58 (M, 2H, H2', H4'), 4,42-4,34 (M, 1H,
H%), 4,02-3,90 (m, 1H, H5"), 3,27-3,24 (m, 1H, H3"), 2,08-2,00
(m, 1H, H3"), 1,33 (m, J=7,1 Tu, 1,5H, CHs3 ala), 1,29 (m, J=7,1
T'n, 1,5H, CHsz ala).
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13¢ aAMP (125 MI'm, CDsOD): &C 175,85 (m, 3Jc-p=3,7 Tu, C=0),
174,63 (m, “3Je-p=5,0 I'u, C=0), 160,58 (m, ?*Jc-==207,5 TIu, C2),
160,53 (m, 1!Jc-~=207,5 TIu, cC2), 159,06 (m, 3Jc-~=18,7 TIu, C6),
159,05 (m, 3Jc-r~=17,5 Tw, C6), 152,11 (m, <Jc-=8,75 Tu, C-Ar),
152,08 (m, Z4Jc-p=8,7 TITu, C-Ar), 151,58 (m, 3Jc-,=19,7 Twu, C4),
151,56 (m, °%Jc-»~=19,5 T'n, C4), 140,63 (C8), 137,28 (C-Ar), 137,21
(C-Ar), 130,78 (CH-Ar), 130,75 (CH-Ar), 129,58 (CH-Ar), 129,38
(CH-Ar), 129,34 (CH-Ar), 129,32 (CH-Ar), 129,28 (CH-Ar), 128,3
(CH-Ar), 128,02 (CH-Ar), 121,16 (CH-Ar), 121,18 (CH-Ar), 121,47
(CH-Ar), 121,51 (CH-Ar), 121,42 (CH-Ar), 121,39 (CEH-Ar), 121,36
(CH-Ar), 118,75 (m, 4Jc-=3,7 Twu, C5), 118,72 (m, 4Jc-r=3,7 T,
c5), 93,25 (c1, 93,18 (c1'), 80,48 (m, 3Jc-»=8,3 Tu, C4'), 80,46
(n, 3Jc-p=8,1 T'u, C4'), 76,51 (C2"), 76,49 (C2'), 68,54 (m, 2Jc-p=5,2
T'u, C5"), 68,18 (m, 2Jc-»=5,6 Tu, C5), 67,94 (CHz Bn), 67,91 (CH:
Bn), 51,71 (CH ala), 51,56 (CH ala), 34,85 (C3"), 34,64 (C3",
20,42 (n, 3Jc-p=7,1 Tu, CHs ala), 20,25 (m, 3Jc-p=7,5 Tu, CHs ala).

BOXX OOpameHHO-pazoBas BOXX ¢ siaoupoBaHueMm cMmecbi HpO/CH3CN
or 100/10 mo 0/100 B weueume 30 wmuuyrT, 1 wMix/MueH, 1=280 HM,
Iokasepkaja IOBa OMka guacrtepeomzoMepor ¢ tR 14,98 mmuH. m tR 15,12
MMH .

2-%rop-3'-nesokcuanenosmuu-5-0-[1-nadprun (1-nenrmnoxcu-L-

nenununi) Jbocoar Q

CoenyHeHMe Q T1oJiydyaJiy B COOTBETCTBUM C obmmMm crocobom 1,

ucnonbsysa 2-drop-3'-mesokcuameHosmH (50  wMr, 0,18 w™moJs), N-
Me TUJIVIMUITAa 30JI (74 MKJI, 0,93 wMMOJDB) M  HaQTUI (MeHTMIJIOKCU—L—
JISVILIVIHWIT) bochopoxyopumarT (24060 wMT, 0,56 wMmMmoOJb). OumcTka C

IOMOIIBLID KOJIOHOYHOM xpoMaTorpaduu (sjweHTHas cucrtema CH30H/CHCI3

or 0/100 mo 6/94) wu npenapaTuBHOM TCX (1000 wMkM, OSJ0EeHTHAaS
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cucTeMa CH30H/CH2C12 5/95) napaJa YKasaHHOe B 3aT0OJIOBKE
coenVHEeHVEe B BUIE TBEPIOI'O BemecTra 0Oeynoro usera (65 mr, 53%).

31p gMP (202 MI'm, CDs3OD): 4,60, 4,35.

'H AMP (500 MI'n, CD3OD): OH 8,23 (c, O,5H, H8), 8,20 (c,
0,5H, H8), 8,18-8,12 (M, 1H, Ar), 7,92-7,86 (M, 1H, Ar), 7,73-
7,68 (m, 1H, Ar), 7,57-7,46 (m, 3H, Ar), 7,42-7,36 (M, 1H, Ar),
5,93-5,91 (m, 1H, H1"), 4,74-4,62 (M, 2H, H2', H4"), 4,55-4,50 (M,
0,5H, H5"), 4,49-4,44 (m, O0,5H, H5'), 4,43-4,37 (M, 0,5H, HS),
4,36-4,31 (M, 0,5H, H5"), 4,02-3,86 (M, 3H, CHCHCH (CH3) 2,
O(CHz)4CH3), 2,43-2,29 (m, 1H, H3"), 2,12-2,04 (M, 1H, H3"), 1,67-
1,20 (M, 114, O(CHz)4CHz, CHCH:CH(CH3)2), 0,89-0,67 (M, SH,
O (CHz) 4CH3, CHCH,CH (CH3) 2)

13 AMP (125 MIm, CDsOD): &8C 175,03 (m, 3Jc-p=2,5 Tu, C=0),
174,93 (n, 3Jc-p=2,5 Tu, C=0), 161,45 (m, 1Jc-r=205,5 Tu, C2),
160,39 (m, !Jc-r=205,5 Tu, C2), 158,33 (C6), 151,60 (C4), 147,92
(C-Ar), 140,69 (c8), 136,30 (C-Ar), 128,88 (CH-Ar), 128,83 (CH-
Ar), 127,80 (CH-Ar), 127,76 (CH-Ar), 127,49 (CH-Ar), 127,46 (CH-
Ar), 126,48 (CH-Ar), 126,45 (CH-Ar), 126,02 (CH-Ar), 125,91 (CH-
Ar), 123,03 (C-Ar), 122,81 (CH-Ar), 122,69 (CH-Ar), 116,39 (&m,
3Je-p=2,9 TIu, CH-Ar), 116,28 (C5), 116,26 (C5), 115,97 (m, 3Jc-
»=2,9 TIu, CH-Ar), 93,29 (Ccl"), 93,23 (Cl"), 80,45 (m, 3Jc-»=6,0 Tu,
c4"y, 80,38 (m, 3Jc-p=6,0 Tu, C4"y, 76,45 (C2'), 76,41 (C2"), 68,99
(m, 2Jc-p=5,4 TITwu, C5'), 68,78 (m, 2Jc-p=5,4 Iy, C5), 66,31
(O (CHz) 4CH3) , 66,29 (O (CHz) 4CH3) , 54,78 (CHCH2CH (CH3) 2) , 54,66
(CHCH2CH (CH3)2), 44,16 (m, 3Jc-p=7,25 Tu, CHCHzCH (CH3)2), 43,84 (m,
3Jc-»=7,3 Tu, CHCH.CH(CHz3)2), 35,09 (C3"), 34,79 (Cc3), 29,31
(O(CHz)4CH3), 29,12 (O (CH2)4CH3), 25,65 (CHCH2CH (CH3)2), 25,41
(CHCH,CH (CH3)2), 23,33 (O(CHz)4CH3), 23,11 (CHCH2CH(CHz)2), 23,00
(CHCH2CH (CH3) 2) , 21,95 (CHCH2CH (CH3z) 2) , 21,68 (CHCH2CH (CH3) 2) ,
14,29 (O(CHz2)4CH3) .

19 gMP (470 MI'm, CDs3OD): OF -53,15, -53,20.

(ES+) m/z, HanpmenHo: 659,3 (M+H'), C31H40FN¢O7P, Tpebyemoe:
658,66 (M).

B3XX O6pamenHo-dazorasa BIXX c osmoupoBaHmeM cMecbio Hz0O/CH3CN
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or 100/10 mo 0/100 B Teueume 30 wmuuyT, 1 wua/vmy, 1=254 HuM,
rnokaseBajia OIMH [IMK [MePeKpHBaKnIMXCS OrMacrepeomsoMepos ¢ tR 21,95
MMVH .

(2S) -Texcun 2-(((((2S,4R,5R) -5- (6-amnuo-2-pTop-9H-nypun-9-

un) —4-ruapokcurerparunpopypan-2-

un) MeToxcu) (penoxcu) pocpopun) ammuo) nponaroar R
NH,

N
s

N °F

Vcnonbsysa obumm crnoco® 1, OnMcaHHBMY Bohoue, N-MeTUIMMKMIASOJ
(74 MKM, 0,93 MMOJIb ) 17 pacTBoOp (28) —Texcun 2-
( (x310p (benokcH) bochopmn) ammuo) nponascara (196 mr, 0,56 MMosb) B
BezpomHoM TI'® (2 Mi) nofaBidaiyM IO KAMJaM K CychneHsum 2-bTop-3'-
mesokcuageHozmuaa (50 mr, 0,18 wMvmose) B OezsomHoMm TI'G (5 M), u
PEaKUMOHHYID CMeChb IepeMelMBaaM IIPpM KOMHATHOM TeMmIeparType B
TeyeHye 16 uyac. OumcTka C TIIOMOWIbLK KOJIOHOUHOM xXpoMaTorpadmumu
(oymoeHTHas cucrTema CH3O0H/CH,Cl, or 0/100 nmo 6/94) um npernapaTuBHON
TCX (osmoenTHass cucrema  CH30H/CHxCl, 5/95) napajia XejaeMoe
coeIMHEeHME B BUIE TBEePIOIO BemecTea Oejioro urera (5 mr, 7%).

(ES+) m/z, Hanmmeno: 587,1 (M+H"), Ca6H2sFNsO7P, Tpebyemoe:
586,17 (M).

197 gMP (470 MI'm, CDsOD): 8F -53,15, -53,20.

31p AMP (202 MI'm, CDs3OD): 3,91 (c), 3,73 (c).

lH sAMP (500 MI'm, CDCls): OH 8,21 (¢, O,5H, H8), 8,20 (c,
0,5H, H8), 7,37-7,29 (m, 7H, Ar), 7,26-7,13 (M, 3H, Ar), 5,94-
5,91 (m, 1H, H1'), 4,76-4,64 (m, 2H, H2', H4"), 4,49-4,44 (wm,
0,5H, H5"), 4,43-4,37 (m, O0,5H, H5), 4,33-4,26 (M, 1H, H5"),
4,11-3,99 (M, 2H, CHz Hex), 3,97-3,83 (M, 1H, CH ala), 2,41-2,32
(m, 1H, H3"), 2,13-2,06 (M, 1H, H3"), 1,62-1,52 (M, 2H, CH, Hex),
1,37-1,23 (M, 9H, CH3z ala, CHy Hex), 0,92-0,85 (M, 3H, CHz Hex).

3¢ aAMP (125 MI'm, CDsOD): 6C 175,15 (m, 3Jc-»=3,7 Tu, C=0),
174,96 (m, 3Jc-p=5,0 Twu, C=0), 160,59 (m, 1Jc-»=207,5 Tu, C2),
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160,56 (m, 1‘Jc-»==207,5 Tu, C2), 159,09 (m, 3Jc-~=21,2 Ty, C6),
159,08 (m, °JJc-»=20,0 TIwu, C6), 152,16 (m, <Jc-»=7,5 Tu, C-Ar),
152,14 (m, 4Jc-p=6,3 TI'u, C-Ar), 151,71 (m, 3Jc-==20,0 Twu, C4),
151,67 (m, 3Jc-,=20,0 I'u, C4), 140,70 (m, °Jc-r=2,5 T'u, C8), 140,68
(, °Jc-r=2,5 Ty, C8), 130,77 (CH-Ar), 130,74 (CH-Ar), 126,16 (CH-
Ar), 126,24 (CH-Ar), 121,48 (CH-Ar), 121,44 (CH-Ar), 121,41 (CH-
Ar), 121,37 (CH-Ar), 118,80 (m, 4Jc-~=3,7 I'u, C5), 118,77 (m, 4Jc-
~3,7 ITu, C5), 93,37 (cl"y, 93,25 (Ccl1), 80,52 (m, 3Jc-»=3,7 Tu,
c4'y, 80,45 (m, 3Jc-p=4,1 Tu, C4"), 76,52 (C2"), 76,49 (C2"), 68,69
(m, 2Jc-p=5,4 Twu, C5), 68,30 (o, 2?Jec»=4,9 TIu, C5), 66,46 (CH:
Hex), 51,68 (CH ala), 51,57 (CH ala), 35,02 (C3"), 34,80 (C3%,
32,58 (CH; Hex), 29,065 (CH; Hex), 26,61 (CH; Hex), 23,59 (CH:
Hex), 20,60 (n, 3Jc-p=7,1 Tu, CHs ala), 20,43 (m, 3Jc-=7,5 Tu, CH;
ala), 14,35 (CHz Hex).

BOXX OOpameHHO-hazoBas BOXX ¢ siaoupoBaHueMm cMmecbio HpO/CH3CN
or 100/10 mo 0/100 B weueume 30 wmuuyr, 1 wix/Mue, 1=280 HM,
noxkaszepBaja OBa OMKa IuacTtepeomszomepos ¢ tR 17,83 mmH. m tR 18,02
MUH .

(2R) -BeHBun 2-((((25,4R,5R) -5~ (6-aMnuO-2-xn0p—-9H-nypuH-9-
un) —4-rugpoxcurerparnnpobypan-2-un) Meroxkcn) (Hadprammu-1-

unoxcu) pochopmnammuo) nponanoar S

B IepeMemmBaeMell pacTBop 2-xjop-3'-mezokcuaneHosmHa (100 wmr,
1,0 monp/sxB.) B 10 Mn Gespomuoro TI'®G nofasianm 1o kamjasam 424 Mr
(25) -Benzmi 2—- (xnop (HadTanmu-1-mjoxkcu) docdopmuiiaMmMHO) IIporiaHoaTa
(3,0 »xB/MOJIL), PpPacTBOpeHHElM B 10 wMa 6Gespomguoro TI'd., B 3Ty
PEeakKUMOHHYK CMeChb IMIPM KOMHATHOM TeMiaepartype B aTtMmocdepe aproHa
notasiyany no kammam 0,14 mia NMI (5 MOnb/3KB.) . PeaklMOHHYK CMEecCh
nepeMemyBaamM B 2~ TEUEeHUE 88 uac. PacTrROpUTENbs YIAJNAIU  IIPU
[IOHVMXEHHOM IaBJIEHMM ¥ OCTATOK OUMHaJIM C IIOMOMBID KOJIOHOUHOM

xpoMaTorpabmum ¢ rpammeHToM sioeHTa  (CH30H/CH2Cl, or 0/100 mo
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5/95) ¢ noJydeHueM XeJjaeMoTO MPOINyKTa B BMIE TBEPOOTO BelecTRa
XeJiToro upeTa. (7 MI', BHXOI=3%) .

MC (ES+) m/z: Hampesno: 653 (M+H*), 675 (M+Na‘*) CsgH30ClNgO7P,
Tpebyemoe: 652,16 (M);

31p AMP (202 MI'm, CD3OD): 8P 4,39 (c), 4,12 (c);

'H sAMP (500 Mru, CD3OD): 6H 8,10 (¢, 0,5 H, H8), 8,07 (c,
0,5 H, H8), 8,02-7,97 (m, 3H, CH;Ph wm Naph), 7,43-7,14 (M, O9H,
CHPh wm Naph), 5,80-5,81 (M, 1H, H1'), 4,89-4,97 (M, 2H, CHzPh)
4,49-4,53 (M, 2H, H4" wm H2"), 4,30-4,35 (M, 1H, HS5"), 4,15-4,21
(m, 1H, H#5"), 3,87-3,95 (m, 1H, CHCH3), 2,12-2,23 (M, 1H, H3"),
1,86-1,93 (m, 1H H3'), 1,14-1,17 (M, 3H, CHCH3z);

13 saAMP (125 MrIu, CDsOD): oC 174,85 (m, Jer=4,0 Twu, C=0),
174,55 (m, Jcr=4,3 Iu, C=0), 158,07, 158,04 (Co6), 155,31, 155,28
(c2), 151,34, 151,31 (Cc4), 149,69 (C-Ar), 147,96 (m, 3Jc=7,25
T'u, C-ipso Naph), 147,90 (m, 3Jcp=7,0 Tu, C-ipso Naph), 140,70
(c8), 137,21, 137,16 (C-ipso CH:Ph), 136,26 (C-Ar), 130,92,
130,80, 129,56, 129,53, 129,31, 129,27, 129,25, 128,88, 128,81
(CH-Ar), 127,78 (m, Jecp=4,7 T'u, CH-Ar), 127,50 (m, Jcr=6,2 Tu, CH-
Ar), 126,48, 126,02, 125,97 (CH-Ar), 119,46, 119,42 (C5), 116,33
(g, Jcp=3,0, CH-Ar), 116,16 (m, Jer=3,4, CH-Ar), 93,30, 93,27
(c1y, 80,56 (m, J=8,3 TIu, Cc4'), 80,51 (m, J=8,4 Tu, C4"), 76,61,
76,54 (Cc2")y, 68,74 (m, Jcp=5,3 T'u, C5"), 68,54 (m, Jcr=5,1 Twu, C5'),
67,93, 67,90 (CH2Ph), 51,81, 51,70 (CHCHs), 34,79, 34,53 (C3"),
20,42 (m, Jcr=6,5 Tu, CHCHs), 20,23 (m, Jcr=7,7 Twu, CHCH3);

B3XX O6pamenHo-dazosas BIOXX ¢ smaoupoBaHueM cMeckion HO/CHiCN
or 90/10 mo 0/100 B Teueume 30 MmuyT, F=1 wmin/mmu, 1=254 uM, tR
18,03 MumH.

2-Xnop-3'nesokcuagenosmuu 5'-0-[1l-dennn (2,2-guMeTunnponokcmu—L-

ananmun) ]bocoar T
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CoemuHenme T mosyuaJim B COOTBETCTBUM C oOmmM craocodom 1,
ncrnosp3ysa 2-xjop-3'-mesokcumanenosuH (350 wmr, 1,25 wmmoss), N-
MeTunuMvynasos (490 wmxi, 6,15 Mmmonb) M QeHMI (2, 2-OVMMEeTUIINPONOKCU—
L-amauuuuin) o¢ocoopoxsopmmar (1231 w~mr, 3,69 w™Mmosb). Oumcrka C
NMOMOIUBI KOJIOHOYHOM xXpoMaTorpadmm (siweHTHas cucrteMa CH30H/CH2Cl:
or 0/100 mo 5/95) wm npenapartuBHOoM TCX (1000 wMkM, BJ0EeHTHAaS
cucrTeMa CH30H/CH2C12 4/96) maBaJa yKaszsaHHoOe B 3aT0JIOBKE
cCoeIMHEHME B BUIE TBepHOI'O BemecTra 0Oejioro useta (181 mr, 25%).

31p AMP (202 MI'nm, CDsOD): 8P 3,93, 3,72.

'H ssMP (500 MI'n, CDsOD): OH 8,12 (¢, 0,5 H, H8), 8,10 (c,
0,5 H, H8), 7,19-7,23 (m, 2 H, Ph), 7,03-7,12 (M, 3 H, Ph), 5,84
(g, J=2, 0,5 H, H1"), 5,83 (n, J=2, 0,5 H, H1"), 4,54-4,60 (m, 2
H, H4'and H2'), 4,34-4,38 (M, 0,5 H, H5), 4,27-4,31 (M, 0,5 H,
H5"), 4,16-4,23 (M, 1 H, H5), 3,80-3,90 (M, 1 H, CHCH3), 3,57-
3,73 (M, 2 H OCH:C(CH3)3), 2,18-2,28 (M, 1 H, H3"), 1,94-1,99 (v,
1 H, #H3), 1,20-1,24 (m, 3 H, CHCH3), 0,81 (c, 4,5 H OCHz(CHz)3z),
0,79 (c, 4,5 H OCH2C(CH3)3) .

3¢ aAMP (125 MIy, CDsOD): 8C 175,09 (m, 3Jep=4,75 Tu, C=0),
174,90 (m, 3Jep=5,37 Iu, C=0), 158,10, (Ce6), 155,31, 155,28 (C2),
152,14 (m, 2Jcp=6,37 Tu, C-ipso Ph), 152,13 (m, 2Jcp=6,25 Tu, C-
ipso Ph), 151,33, 151,30 (c4), 140,87, 140,76 (C8), 130,78,
130,77 (CH-Ar), 126,17, 126,42 (CH-Ar), 121,45 (m, 3Jecp=11,75 Tu,
CH-Ar), 121,41 (m, 3Jcp=11,75 Tu, CH-Ar), 119,52, 119,48 (CH),
93,49, 93,35 (c1'), 80,67 (m, 3J=8,62 TIwu, C4'), 80,65 (m, 3J=8,25
T'u, c4, 76,70, 76,67 (C2'), 75,43, (OCH2C(CH3)3), 68,68 (&,
Jep=5,12 Twu, C5), 68,42 (m, <¢Je=5,12 Tu, C5), 51,77, 51,60
(CHCH3), 34,94, 34,67 (Cc3), 32,36, 32,32 (OCH2C(CH3)3), 26,78,
26,76 (OCH2C(CH3)3), 20,83 (m, Jecp=6,25 Twu, CHCH3), 20,61 (m,
Jep=7,12 Tu, CHCHz).

MC (ES+) m/z: Hampgesno: 583 (M+H'), 605 (M+Na') Cz4H32C1lNeO7P,
Tpebyemoe: 582,18 (M).

B3XX O6pamenHo-dazorasa B3XX c osmaoupoBaHmeM cMechbio Hz0O/CH3CN
or 90/10 mo 0/100 B Teuenme 30 MuHyT, F=1 Mia/mmH, 1=254 uMm, tR
16,37, 16,55 muH.
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2-Xnop-3'mnesoxcnagerHosun  5'-O-[l-madpTmn (2, 2-gMMeTMINPONOKCH -

L-anauun) ] pocpar U

A<‘O & N
S o =N N
O HN-P-Q 0. N~ Y
O © \—g

CoemuHenue U moJiyuaJjim B COOTBETCTBRMM C obmmM crnocodbom 1,

“OH ¢l

UCrosb3ysa 2-xjop-3'-mesoxkcuamenosmH (350 wmr, 1,25 wmmoss), N-
Me THMIIMMMIAa30J1 (490 MKM, 0,15 MMOJIb ) u HabTmi (2, 2-
ouMe Tunponokcu—L-anadmuuani) pochopoxiopunat (1416 MT, 3,69
MMOJIb) . OumMCTKa C T[OMOWIBD KOJIOHOUWHOM XpoMaTorpadmu (3JneHTHAas

cucrema CH30H/CH2Clz; or 0/100 mo 5/95) u npenapartusnHom TCX (1000
MKM, 3JuoeHTHas cucremMa CH3OH/CH2Cl, 4/96) nmasajsla ykKasaHHOEe B
3aI'0JIOBKE COeIMHEeHMe B BuIe TBEePIOI'o BelecTBa Oejoro usera (264
M1, 34%).

31p AMP (202 MI', CD3OD): o8P 4,35, 4,20.

H siMP (500 MI'm, CD3OD): OH 8,23 (¢, 0,5 H, H8), 8,21 (c,
0,5 H, H8), 8,11-8,16 (M, 1 H, Naph), 7,86-7,89 (M, 1 H, Naph),
7,69-7,70 (m, 1 H, Naph), 7,54-7,46 (m, 3 H, Naph), 7,37-7,41
(v, 1 H, Naph), 5,95 (n, J=2, 0,5 H, H1"), 5,94 (m, J=1,5, 0,5 H,
H1"), 4,67-4,73 (m, 2 H, H4'and H2"), 4,34-4,55 (M, 2 H, H5),
4,00-4,08 (M, 1 H, CHCH3), 3,66-3,81 (M, 2 H OCH:C(CH3)3), 2,28-
2,41 (m, 1 H, H3), 2,03-2,10 (m, 1 H, H3), 1,31-1,34 (M, 3 H,
CHCHs3), 0,90 (c, 4,5 H OCH2C(CH3)3), 0,89 (c, 4,5 H CH2(CH3)3).

13 AMP (125 MI'm, CDsOD): &C 175,11 (m, Jer=4,1 Tu, C=0),
174,85 (m, Je=5,0 I, C=0), 158,10, 158,04 (Ce6), 155,32, 155,30
(C2), 151,33 (Cc4), 147,96 (m, 2Jecp=7,25 Tu, C-ipso Naph), 147,93
(n, ?Jcp=7,25 Tu, C-ipso Naph), 140,84, 140,76 (C8), 136,29 (C-
Ar), 128,87, 128,82 (CH-Ar), 127,85 (C-Ar), 127,77, 127,74,
127,48, 127,45, 126,47, 125,99, 125,96, 122,74, 122,66 (CH-Ar),
119,47 (¢5), 116,29 (m, 3Jcp=3,4 Tu, CH-Ar), 116,17 (m, 3Jcp=2,9

T'u, CH-Ar), 93,42, 93,34 (c1'), 80,57 (m, 3Jcp=8,1 Twu, C4'), 80,53
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(m, 3Jcp=5,1 T, c4'), 76,61, 76,53 (cz, 75,41, 75,38
(OCH2C (CH3)3), 68,95 (m, 4Jcp=5,3 Tu, C5), 68,82 (m, 2Jcp=5,2 TIu,
c5"), 51,84, 51,73 (CHCH3) , 35,04, 34,75 (C3"), 32,29
(OCH2C (CH3)3), 26,70 (OCH2C(CH3)s3), 20,76 (m, 3Jcp=6,4 TIu, CHCHs),
20,55 (m, 3Jcp=7,2 Tu, CHCHjz).

MC (ES+) m/z: Hamneno: 633 (M+H*), 655 (M+Na') C,gH34C1lNeO7P,
Tpebyemoe: 652,16 (M).

B3XX O6pamenHo-pazoBasg BIKX c sroupoBaHmeMm cMeckio HpO/CH3CN
or 90/10 mo 0/100 B Teuenme 30 MmHyT, F=1 Mn/mmH, 1=254 HM, tR
19,16 MmH.

2-Xnop-3'ne30oKCcrageHoOBUH 5'-0-[1-dennn (3Toxcm-L-

ananmuH) ] bocoaT V

NH2

CoenuHexnme V r1ioJiyyaljiM B COOTBeTCTBUM C obumMm criocodom 4,

ncrionbaysa 2-xJjop-3'-mezoxkcuaneHosud (343 wMmr, 0,66 MMOJIB), TpeT-
Oy TMIIOVIME TUJICWUIIMIT XJjiopun (328 mr, 2,18 mMmons), mMmMmpmaszon (297 wr,
4,36  MMOJB) . OumcrTka C  IIOMOmBI  KOJIOHOWHOM  xXpoMaTorpadum
(smoenTHas cucrema CH30H/CH2Cl, or 0/100 mo 12/88) masana
IPOMEeXyTOUHOe coenuHeHue 1 ¢ KOJMUEeCTBEHHBM BHEXOIOM. Jalee,
IPOMEXYyTOUHOE coenuHeHue 1 (970 w1, 1,89 wmMoOJIB) noaBepranmu
B3auMMOOencTBMO C 12 M pacTBopa TI®O/HO0/Toy 4/1/1. OuucTka C
MOMOIIBID KOJIOHOUHOM xpoMaTorpadun (siaoweHTHas cucTema CH3OH/CH2Clo

or 0/100 mo 12/88) maBaja I[IpOMEeXyTOUuHOe coemuHenue 2 (544 wmr,

72%) . 3BaTeM [OpoMexyTouHOoe coeluHeHue 2 (204 w~mr, 0,51 wmMoOJIB)
nomBepraamu B3aMMOLOEVCTBUIL c Tpe -0y THUIIMa T HANI XIIOPUIOM u

pacTeropoM OGeHUN (aTUNIOKCH-L-anaduHmi) docbopoxyopunara (348,56 wmT,
1,02 MmMmonp) B ©HezpomHom TI'd (5 M) . OumMcTKa C IIOMOIBK KOJIOHOWHOM
xpoMaTorpabum (siaoeHTHas cucrTema CH30H/CH.Cl, ot 0/100 mo 8/92)
mapajia I[IPOMeXyTOuHOe coernmHeHme 3 (93 T, 28%) . B KOHIe
IPOMEXYyTOUHOE COoeIMHeHue 3 (93 wm1T, 0,14 w~MOJIB) noaBepranam

B3aVMOINENCTBUI C pacTBopoM TI'®/TOY/H,O 1/1/1 (3 wmiu). OumcTka C
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IIOMOIIEI0 npernapaTuBHOMT TCX (2000 MKM, BIII0EHTHA A cucTeMa
CH3OH/CH2Cl, 4/96) pmamasa yKa3aHHOE B S3arOJIOBKE COEIOMHEHME B BUIC
TBEPIOTO BemecTBa Oejoro usera (50 mr, 66%). (O0mmM BEHIXOD 13%)

31p AMP (202 MI'n, CDsOD): OP 3,93, 3,72.

'H aAMP (500 Mruy, CDsOD): OH 8,12 (¢, 0,5 H, H8), 8,11 (c,
6,5 H, H8), 7,18-7,23 (m, 2 H, Ph), 7,03-7,12 (M, 3 H, Ph), 5,85
(g, J=1,5, 0,5 H, H1"), 5,84 (m, J=2, 0,5 H, H1'), 4,55-4,62 (M, 2
H, H4'and H2'), 4,34-4,38 (M, 0,5 H, H5"), 4,28-4,32 (M, 0,5 H,
H5"), 4,16-4,22 (M, 1 H, H5"), 3,93-4,03 (M, 2 H, OCH:CH3), 3,70-
3,84 (M, 1 H, CHCH3), 2,20-2,28 (m, 1 H, H3"), 1,95-1,99 (M, 1 H,
H3"), 1,15-1,21 (M, 3 H, CHCHs3), 1,06-1,11 (M, 3 H, OCH2CHz).

3¢ sAMP (125 MImg, CDsOD): o8C 173,66 (m, 3Jcp=4,5 Tu, C=0),
173,65 (m, 3Jcp=5,3 Tu, C=0), 156,68, 156,70 (C6), 153,93, 153,88
(c2), 150,72 (m, 2Jcp=6,7 Tu, C-ipso Ph), 150,71 (m, 2Jcp=6,5 Tu,
C-ipso Ph), 149,89, 149,94 (c4), 139,41, 139,35 (C8), 129,33
(CH-Ar), 124,74, 124,73 (CH-Ar), 120,03 (m, 3Jcp=4,75 Tu, CH-Ar),
119,97 (m, 3Jcp=4,87 TIu, CH-Ar), 118,07, 118,03 (C5), 92,02,
91,88 (Cc1), 79,26, 79,19 (c4", 75,26, 75,24 (Cc2"), 67,18 (m,
2Jep=5,25 Iy, C5'), 66,81 (m, 2Jce=5,12 TIu, C5"), 60,96 (OCH2CH3),
50,23, 50,12 (CHCHs), 33,46, 33,21 (Cc3"), 19,16 (m, 3Jcp=6,3 TIwu,
CHCH3), 18,97 (m, 3Jcp=7,2 Tu, CHCH3), 13,10, 13,07 (OCH2CH3).

MC (ES+) m/z: Hanmeno: 541 (M+H*), 563 (M+Na'), Cz21H26C1N¢O+P,
Tpebyemoe: 540 (M).

B3XX O6pameHHo-dazosaa BIXX ¢ smompoBaHueM cMechbion Hz0/CH3CN
or 90/10 mo 0/100 B 7Teuenme 30 MmuyT, F=1 wMiu/mmu, 1=254 uMm, tR
12,41, 12,83 muH.

(2S) -Mzonponmn-2-(((((2S,4R,5R) -5- (6-aMmmuo-9H-nypmuua-9-min) -
4-ruppoxcurerparngpodypan-2-mun) Meroxcu) (benoxcm) bochopun) ammao)

nponaxHoatT W
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N-MetrtunuMmmpazos (240 mMxMm, 5 MMOJB) M pacTBOp (2S)-MBOMNPONUII
2= ((xnop (beHokcu) pochopuir) ammHo) nponasHoara (546 wmr, 3 MMOJIL) B
OeszponuoM TI'® (5 wmiy) pofaBignaM IO KamjgsaMm k cycnensmm (2R, 3R, 5S) -
2= (6—amMuHO-9H-nypuH—-9-1J1) —5— (IMMOPOKCUMETHUI) TeTparunpodypatH—3-oJa
(150 mr, 0,6 MMONBb) B OezpomHoM TI'®¢ (3 M), M PEaKLUMOHHYID CMEChH
rIepeMelMBay IPpYM KOMHATHOM TeMlIepaTrType B TeueHue 16 dac. OUmMCTKa
C IIOMOUWBIO KOJIOHOYHOM xpomaTorpadum (2IIEeHTHAaA cucTeMa
CH30OH/CH2Cl, oT 0/100 mo 6/94) u npemnapaTtmsHOoM TCX (2000 wmxwM,
sJweHTHass cucTema CH30H/CH:Cl:; 5/95) namBajsa xejlaeMoe COeIMHEHME B
BMIEe TBepIoT'o BeumecTra Oenoro usera (40 mr, 13%).

MC (ES+) m/z: Hamnneno: 521,2 (M+H*), 543,3 (M+Nat), 1063,4
(2M+Na+) . C31H33NgOgP, Tpebyemoe: 520,18 (M) .

31p AMP (202 MI'm, CDsOD): 8P 3,99 (c), 3,82 (c).

H ssMP (500 MI'nm, CD3OD): OH 8,16 (c, O0,5H, H8), 8,15 (c,
0,54, H8), 8,11 (¢, 1H, H-2) 7,23-7,20 (M, 2H, Ph), 7,11-7,03
(m, 3H, Ph), 5,91 (mn, J=2,0T'u, O,5H, H1"), 5,90 (m, J=2,0Tu,
0,5H, H1"), 4,85-4,79 (M, 1H, CH(CH3)2, 4,64-4,63 (m, 1H, H4"),
4,60-6,57 (m, 1H, H2'), 4,37-4,33 (M, 1H, H5"), 4,31-4,28 (m, 1H,
Hs"), 3,74-4,22-4,17 (m, 1H, HS"), 3,70 (M, 1H, CH ala), 2,02-1,97
(m, 1H, H3'), 2,04-2,01 (m, 1H, H3'), 1,18-1,14 (m, 3H, CHsz), 1,24
(M, 6H, CH(CH3z)2)

B3XX O6pamenxHo-dazosas BIOXX ¢ smompoBanmeM cMecbion Hz0/CH3CN
or 100/10 mo 0/100 B Teuenue 30 wmuuyT, F=1 wMu/mMmuH, A=200 HM,
nokaswpBajla OBa Ouka guacrtepeomsomeporB ¢ tR 11,58 mmu. m tR 11,92
MMH .

PacTBopuTenu M peareHTH. Clenyoume Oe3BOINHOM PaCTBOPUTENU
OplIM OpuobpeTeHsl y koMnaHmm Sigma-Aldrich: nuxjgopmeTran (CH:Cly),

TpuMeTmipochpaTr ( (CH30)3PO) . KoMmMepueCKM HOOCTYIHBEIE CJIOXHEIE BQUPEH
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AMMHOKMCIIOT OBLIM HpMoOpeTeHs Yy kKoMHoaHuMM Sigma-Aldrich. Bce
KOMMepUeCKHU OOCTYIIHEE PeareHTH OBLIIN VICIIOJIb 30BAaHE tes
IOOMNOJIHUTEJILHOM OUMCTKMU.

ToHKOCJIOMHAasa xpomarorpadma (TCX). IllpenBapuTeJIbHO IIOKPHITHE
JIACTUHEL C AaJIOMMHMEeBOM nomjoxkom (60 F254, wommmHa 0,2 MM,
Merck) BuzsyanmmsmpoBaJM Kak B KOPOTKOM, Tak M B IJIMHHOBOJIHOBOM
yabTpad¢uoseTroBoM cBeTe (254 m 366 HM) WM IOYTeM CXuUT'aHusd,
MCIOJIb3YS CcJenyomyme MHAMKAToOpel TCX: 1) MoaubmaT aMMOHMUS Lepuin

cynebaT; (Ii) pacTBOpP NnepMaHTaHaTa Kaauda. llpenapaTWBHBIE I1J1aCTWHE

TCX (20 c<cmx20 cM, 500-2000 wmxM) ObIM OpHODPEeTEHB Yy KOMIAHUMU
Merck.

KomnonouHnas brsm-xpoMarTorpadms. KojioHOUHYD baom-
xpoMaTorpadun OoCymecTBIISIM, MCIONLIYS CUIIMKaresb, [I0CTaBJISEeMb
koMmrianmer Fisher (60A, 35-70 wmxM). CTekJISSHHEBE KOJIOHKM HabuBau
B3BECBLI0, MCIIOJBL3YysS COOTBETCTBYWOIMY D3JIH0EHT C 3arpys3kom obpasua B
BUIIE KOHIIEHTPYPOBAHHOTO pacrBopa B TOM xe BII0EeHTE WITU
rnpelrapuTesibHO ancopbmpoBaHHEMN Ha cuImMKarese. dpaxkumm,
comepxamme IMpOoOyKT, MHISHTUOMUMPORAJM C 1rnoMombio TCX u oObenmHsaNM,
Y PacTBOPUTE L YyHOaJISJiM B BaKyyMe.

BeicokonddekTMBHAS XUIKOCTHAaa xpomarTorpadbmsa (BOXX). UwmcToTa
LIeJIEBBIX COEeIMHEHMM I[10 pes3yjbTaram aHajgm3a BOXX ©Ovuia ycTaHOBJIEHA
Kak cocraBiagomas >95%, ucrnosne3ys Jmubo I) ThermoSCIENTIFIC,

SPECTRA SYSTEM P4000, merexTop SPECTRA SYSTEM UV2000, Varian
Pursuit XRs 5 C18, 150x4,6 MM (B KaueCcTBE AHAJUTHUUECKOM KOJIOHKM),
aubo II) Varian Prostar (merexkTop LC Workstation-Varian Prostar
335 LC), Thermo SCIENTIFIC Hypersil Gold C18, 5 mx, 150x4,6 MM (B
KadeCTBe aHaJIMTHMUeCKOM KOJIOHKM) . Crnocof »IoMpoBaHME CMOTPM B
DKCIEPVMMEHTAJIBHOY UYaCTU.

AnepHB MATHUTHHEM pesoHaxHc (AMP). 1H gMP (500 Mrua), 13C SAMP
(125 MIr'u), 3P AMP (202 MI'u) m 1°F gMP (470 MTil) peTHCTPUpPOBaNY Ha
cnekTpoMeTpe Bruker Avance 500 MI'y npu 25°C. XuMuuecKue COBUIU
(0) mnpuvBemEeHH B MWUJJIMOHHBIX HONAX (M.I.) OTHOCUTEJIBHO BHYTPEHHETO
craHmapra MeOH-ds (0 3,34 H-9MP, O 49,86 13C-AMP) m CHCls-ds (O
7,26 H AMP, o 77,36 13C AMP) wuau BHemHero craHzmapTa 85% H3POs (O

0,00 3'P sMP). KoHCTaHTH CBA3pBaume (J) MU3MEpSOTCsS B Iepluax. llpu
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OTHECEHMM CHUIHaJoB SAMP mMCOONBE3YyHTCA CJefyplMe COKPAalleHMA: C
(cuHTIIeT) , I (oybmneT), T (Tpunmuer), KB (kpapreT), M
(MyJibTUIIIET) , WMP. C (UMPOKWMM CHMHIJIET), OO (Oybjer znydjeTa) OIOT
(nyGmeT TpunjeTa), kKax. (xKaxyumicsa). OTHeceHue CHUTHAJoOB B H SMP

m 13C SMP OBUIO BHIIOJIHEHO Ha OCHOBE aHajM3a KOHCTAHT CBAS3EBAHUN U

OOTIIOJIHUTEJIb HBIX IOIBYMEPHBIX BSKCIEPUMEHTOB (Cosy, HSQC, HMBC,
PENDANT) .
Macc-cnekrpomeTrpus (MC). MacC—-CHeKTpPEl C HUBKUM paspelleHueM

perucTtpupoBasM Ha Bruker Daltonics microTof-1LC (mMoHMBauMsa OpHU
aTMochepHOM OaBJIeH N, Macc-CIeKTpoMeTpus c BJIEKTPOHHBIM
pachneJieHVeM) B IIOJIOXMUTEJIBHOM MJIM OTPULATEJIBHOM PeXuMax.

UycTOoTa KOHEUHBIX COeIuMHeHuM. 4YwmcToTra>95% BCex  KOHEUHHX
coenuHeHmy OBUIa IIOITBEPXIeHa C InoMoumbio BOXX-anasmza.

llpuMep 2 - LMTOTOKCHMYHOCTDL

CoenmviHeHmusi, BECTyIanIMe B KadecTBe IIPMMEPOB I[10 HaCTOdleMy
nz300peTeHno, OLIEHVBAJIU Ha "X IPOTUBOPAKOBYIO aKTUMBHOCTE
clrlenyoliyMy criocobamu.

AHANIM3E XUIHECIIOCOOHOCTHM In Vitro T[POBOIMIIM IIJIS OLIe@HKM
20PeKTOB COEeIMHEeHMM Ha XMUIHEeCIIOCODOHOCTE KJIeTOK B 7 BuOPAHHBIX
KJIETOUHHEIX JIMHMSX B TeueHue 72 4, uUCrnonb3lyss aHanmms CellTiterGlo
(CTG, Promega-G7573). MHcmoelTaHusa OPOBOIMIIM B IOBTOpe, oOpabaTeBas
coenuHeHusaMM B 9 Toukax, 3,16 KpaTHOE TUTPOBAaHME B 96-JIYHOUHBIX
JlaHmeTax B 2 TeueHMe ~72 u. HauanbHbBE KOHLEHTPAUMM COeIMHEeHUM
cocraBysaam 198 MM. OcCymecTBASAM aHaliM3 XM3HeCIOCOOHOCTU KJIETOK,
VCIIOJIBL3Y A CellTiterGlo B 96-JIYHOUHOM [IjlaHmeTe. ObpaboTky
COenMHEHMEM MNPOBOIMIIM 72 uYaca B CTAHOAPTHHX YCHIOBUSAX pPOCTa U IIpU
nybnupoBaHum. CoenuHeHMda pacTeopsaiau no 40 MM ¢ orrauBanHueMm 100%.
CoenuHeHus CcepuMHO pasponuwiu B 3,16 pas orradgeumuM IMCO, wu
HarpeBasu no 37°C npexmae ueM PacTBOPAThL B cpene (2 Mxia+200 M) .
3aTeM CoOeIMHEeHMsS PacTBOPSJIM B cpelle (cpelly TakXe HarpeBaaM 0o
37°C) . Cpeny, comepxauyrn COoeIMHEeHUd, HarpeBRanu OO 37°C =B
MHKyBaTope U 3aTeM »OoDaBJIAJIM COeIMHeHUA B Cpelle B KJIEeTOUHEE
[JIaHIIE TBI (50 w™xa+50 wMkI), oyonmpys. KoHeuHEEe KOHIIEHTPALIUA
coemvHeHur Oeuir  oT 198M nmo 19,9 HM. PacTBOPMMOCTE  BCeX

COoenVHeHUM InpopepsAayi M CHOBa 3allMCeliBaJlM, 3aTeM IUJIaHUIIeTHE Ccpa3ly
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nepenocuiu Ha COz MHKYyOATOP IJiS TKAHEBOM KYJBTYPH M MHKYDOMPOBAJU
B TeueHue 3 nmHem. KoHeuHas koHUeHTpaums [IMCO cocraBysana 0,5%.
PesysbTaTe NEPBUUHOI'O CKPMHMHIA OpencraejieHsl B Tabmumue IT.
A mpexncraBjysgeT cobom oTHocuTesbHy ICsp or 0,1 mo 5 wmxM, B
npencraeigeT cobom oTHocuTesNbHyK ICsp cereme 5 MKM 1 BIJIOTH OO 15
MkM, C mnpexncrasisgeT coOoM OTHOCHUTEeNbHYD ICsg cBeuie 15 MxM wu
BIioTer no 100 wMxM; w D mnpencraBiasgeT coBoM OTHOCUTEJBHYK I1Csg

ceeaie 100 MKM.
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MOLT-4= KG-1b HL-60¢ CCRF-CEM¢ K562¢
Coen.
ICso* M.I.% ICso M.I.% ICso M.I.% ICso M.I.% ICso M.I.%

KOPIOMLIEeNMH C 52 78 88 C 12 C 88
A A 98 92 97 A 100 A 92
B A 100 100 100 A 100 A 97
C A 93 65 82 B 94 B 92
D A 100 100 100 B 100 B 99
G C 75 63 57 C 65 C 78
H C 100 69 80 C 100 C 89
I C 100 93 99 C 99 C 87
E B 97 69 74 C 90 D 81
J A 100 29 98 C 100 C 97
i) A 100 98 100 S 99 C 91
EMOLT-4: ocrTpsill JrMboOIacTHEM Jelkos3; PKG-1: ocTpsll MMeJIOT'eHHE Jelikos3; ‘HL-60: ocTpell NpOMMEeJIOLUMUTPAaHBI

erko3; 9CCRF-CEM:
orHOCHUTeJbHasa ICsq;

OCTPEM JMMQOOJIACTHEI JIEMKO3;

M.I.%:

eK562:

[xpoHMUeckas MuesiofJjlacTHAasS JIeMKeMMUs .
MakKCHUMaJIbHOE IPOLEHTHOe MHIMOMPpOBAHME XUBHECIIOCODHOCTHM KJIETOK.

fICs9p MKM:




Tabauua II (nponoikeHMe)
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MCF-7" HepG2!
CoennHeHMe

ICs0 M.I.% ICso M.I.%
KOPOULIENMH 78 66
A 94 76
B 99 95
C 87 59
D 100 99
G 97 67
H 94 55
I 99 90
E 78 59
J 97 55
E 99 84

hMCF-7: aIeHOKapLUMHOMa MOJIOUHOM XeJiesbl;

rellaToleJJInIIAPHAA KaPLMHOMA

‘HepG2:

YacTb COeOMHEHUMM I10 M300peTeHM Obljla 3aTeM IpoaHaJU3MpOoBaHa

Ha 2926

OIMTOTOKCHUUECKYID

AKTUBHOCTbBb

HoJee

P OKOM

MHOXeCTBEe

Pas3JIMYHBIX COJIMIOHBIX onyxoneﬁ M IeMaTOoOJIOTUMYEeCKMX 3JIOKaA4YeCTBEHHEBIX

HOBOOOPA30BaAHUM,

UCIIOJIBE3Y A cnenymmmﬁ aHnamnms.

AHaANMNM3 COJIMOHEIX OIIYXOJNEeN M I'€eMATOJIOMMYECKMX SJIOKAYeCTBEeHHEHIX

HOBOOGpasoBaHMM
Ananus

>dbdeKTOB

KJI€ETOUHBIX JIMHMAX B TeueHue 72 4,

(CTG,

coenVHeHUN

Promega-G7573) .

Ha

KUBHECIOCODHOCTHU

KUBHECIOCODHOCTD

in

vitro

IPOBOIONIIN

KJIETOK

VcnelTadms npoBOoIOIMIIMM B IIOBTOpPE,

coenmMHeHuaMu B 9 TOYKax,

IJIaHIIeTax B

cocrapJyanam 198 wMM.

UCIIOJIbL3Y S

COeIMHEHMEM

TEeUecHNMe

IPOBOIOMIIM

~72

CellTiterGlo
72

B

014

OLIEHKM

BBIOPAaHHBIX
ucnone3ysa aHanus CellTiterGlo

obpabaTelBas

3,16 xpaTHOEe TUTPOBaHME B 96-JIYHOUHHX

u. HaduajsbHHE

B 96-JIYHOUHOM

Jaca

B

[JIaHIeTre.

CTaHIOAPTHEIX

YCJIOBUSAX

KOHLIEHTPpaumm COeOMHEeHUN
OCymeCcTRAAAM aHaJiM3 XUIHEeCHOCODHOCTM KJIIETOK,

OBbpaboTky

pocta,
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nyonvpys. CoemmHenus pacteopanu no 40 M orrasBumM  100%.

CoenmmHeHUs CepuMHO passomwim B 3,16 pas orraseummuMm JMCO, wu

HarpeBasu no 37°C mpexne ueM PacTBOPSATH B cpeme (2 Mmxa+200 M) .

[lociye pacTBOpeHUs COeIMHEHUM B cpene cpeny, comepXalryo

coemmHenmus, Harpemaimu no 37°C B wuHkybaTope M 3aTeM O00aBIILNMU
coemuHeHMsS B Ccpene B KjeTousble nnaHmeTs (50 wMxa+50  wMkI),
oyoaupys. KoHeuHBEe KOHLEeHTpaluuy coeauHeHuy Owvuim oT 198 M mo 19,9
HM. PacCTBOPMMOCTBL BCEX COSIMHEHUM IMPOBEPSAIM M CHOBAa 3alMUCHBAJMU,
3aTeM IIJIaHIMEeTH Ccpa3y nepeHocusam Ha COz wmHKYDATOp [Jjigd TKAHEeBOU
KYyJbTYPE ¥ MHKYyOMPOBaJM B TeueHue 3 pnHel. KoHeuHas KOHLEHTPAalUUs
IMCO cocraryasaya 0,5%.

Criemynumye  KJIETOUHBEE  JIMHMY  OBUJIM  MCCJIENOBAHEL M JaHHBE

npuBeneHel B Tabnmue IV pasnee:

Tabnuua III

KymneTypa 3jo0kadvecTBeHHaa | KymnsTypa
3510KavYecTBEeHHAass OIyXOJlb
KJIETOK Oy X0OJIb KJIETOK
OcTpet
MOLT-4 nrmMbo6iac THEM HELS92.1.7 | Opurpojsenkos
JIeVKO3
OcTpeM
CCRFCEM arMdoBIiac THEI HL-60 [IpoMMEeNIOLMTAPHEIM JIEMKO3
JIeNKO3
BudpeHoTHUNIMUIECKUN B-
HeXOmXKMHCKAS KJI€ TOUHKIN
RL MV4-11
JmuMdpoMa MMEJIOMOHOLMTaPHEIM
JIeNKO3
JInmvbpoma T'enarTouesosapHas
HS445 HepG2
XOOXKMHA KapLuMHOMA
MHOXECTBEHHASA
AfleHOKAaPLMHOMA  TOJICTOM
RPMI8226 MMeJioMa HTZ29
KUK/
yeJioBeKa
XpOoHUYECKUMN
Paxk IOIXEeJIY JOUHOM
K562 MMEJIOT e HHEIM BxPC-3
XeJle3H
JIEMKO3
KG-1 OcTpeM MCF-"7 AneHOKapLUMHOMA MOJIOUHOU
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MMEJIOT € HHBIN XeJiessl
JIeMKO3
OcTpeM
. AneHOKapLMHOMa MOJIOUHOM
THP-1 MOHOLIMTAaPHENM MiaPaCaZ2
XKeJiesH
JIeMKO3
aumMboma us
AfeHOKapLUMHOMA  TOJICTOU
Z2-138 KJIETOK SW620
KMIIKM
MaHTUMHOWM SBOHE
OCTPHIM T-KJI€ TOUHEIMN
NCI-HS29 [MnasMaumuToMa IOpxara
JIEUKO3
PezynbTaTH IOOMNOJIHUTEJILHOT'O CKPMHMHTA rnpelncTaBJleHH B

Tabmamuax IV-VII. HOia Tabmguu ot IV mgo VI: A mnpencraBiseT cobowu
abcomorHy ICsp or 0,1 wMxM mo 5 wmxM, B npencrasjaser cobom
abcomoTHy® I1Cso ceemie 5 MxM m pmo 15 mMxM, C npencraBiseT coBou
abcoymorHy® ICso cBeuie 15 mMxM m mo 100 MxM; m D npencraBisgeT coboM
abcomoTHy ICsp cBeuue 100 w~xM. [ma Tabjauuel VII: A OpencTaBisgerT
cobom abcomoTHyD ECsg or 0,1 mMxM nmo 5 mkM, B npezncrariseT cobom
abcomorHy ECsy ceBeuie 5 MxM m pmo 15 mxM, C npencraBjasgeT cobon
abcomoTHy ECso cBeuie 15 MxM m pmo 100 MxM; m D npencraBisgeT coboM

abcompoTHyio ECsp cBeme 100 MxM.
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CCRFCEM MOLT-4 KG-1 Jurkat
COG,JI. ICso MI% IC50 MI% IC50 MI% IC50 MI%
Kopnnuermy D 41 D 46 D 69 D 20
A A 100 A 98 C 100 A 100
B A 100 A 98 B 97 A 100
C B 100 A 92 C 102 B 100
F A 101 A 98 C 95 A 100
E A 100 A 98 C 100 B 95
Tabaupa IV (mpomosx.)
THP-1 RL HS445 NCI-H929
COG,JI. IC50 MI% IC50 MI% IC50 MI% IC50 MI%
Kopnnuernmu D -3 D 17 D 2 D 24
A C 74 A 93 C 98 B 100
B C 99 A 96 B 96 A 99
C C 99 B 100 C 102 B 104
¥ C 100 B 90 C 92 B 100
E D 43 B 88 C 85 C 98
Ta6auna IV (mpoposx.)
RPMI-8226 MV4-11 HEL92,1,7 K562
Coen. ICso MI% ICso MI% ICso MI% ICso MI%
KopauuenuH D 1 D 1 C 88 C 78
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A B 96 A 99 B 100 A 96

B B 102 A 99 A 98 A 99

C c 103 B 106 A 99 B 100

F C 106 A 100 B 99 A 93

E c 89 B 101 c 101 B 90

Tabmuua IV (npomoix. )
HL-60 7138 BxPC-3 HepG2

Coen. ICso MI% ICso MI% ICso MI% ICso MI%
KopanuermH D 61 B 95 D 22 D 13
A B 99 C 95 C 81l C 75

B A 99 B 100 B 90 B 98

C B 100 B 100 C 99 C 99

F B 96 C 76 C 78 c 79
E B 95 C 93 C 71 c 67

Tabnnua IV (mpoposx. )
HT29 MCE7 MiaPaCa-2 SW620

Coen. ICso MI% ICso MI% ICso MI% ICso MI%
KopaonuermH D 44 D 77 D 35 D 10
A B 93 A 99 B 96 C 85

B B 98 A 96 A 98 B 93

C C 99 A 102 B 106 c 100
F C 89 B 103 B 101 C 90
E C 76 B 89 C 91 c 74

Tabnuna V
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CCRFCEM KG-1 K562 MOLT-4
Coen. ICso M.I.% ICso M.I.% ICso M.I.% ICso M.I.%
2-0OMe-
D -4 D 1 D 40 D 1
KopnounuenmnH
L c 100 D 92 c 104 c 101
K B 102 C 99 C 100 C 104
M B 100 C 102 B 100 B 101
N C 93 C 96 C 78 C 97
Tabnuua V (opomoiix. )
HT29 MCE7 NCI-H929 RL
Coen. ICso M.I.% ICso IL% ICso M.I.% ICso M.I.%
2-OMe-KopanuenrH D 19 D 8 D 51 D 0
L C 81 C 90 C 104 c 97
K C 98 B 99 B 102 c 104
M C 100 C 100 B 99 B 100
N C 69 C 73 C 99 C 88
Tabnuua VI
HepG2 HL-60 HT29
Coen. ICso M.I.% ICso M.I.% ICso M.I.%
2-F-KoporuenmH 82 B 96 c 73
0 B 83 A 101 c 84
P B 74 A 100 B 87
0 A 94 A 99 c 88
R B 82 A 100 c 92

Tabauua VI (mpomosk. )
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CCRFCEM HEL92,1,7 KG-1
Coen. ICsp M.I.% ICso M.I.% ICso M.I.%
2-F~
C 101 B 99 B 99
KopaonuernmH
0 A 99 A 100 B 99
P A 99 A 99 A 97
Q A 101 A 99 B 103
R A 100 A 99 A 96
Tabauupa VI (mpomosx. )
MiaPaCa-2 MCFE7 K562
Coen. ICso M.I.% ICs0 M.I.% ICso M.I.%
2-F-KoporuenmH c 100 C 97 c 97
0 A 100 A 95 A 99
P A 98 A 95 A 97
Q A 100 A 99 A 100
R B 98 A 87 B 96
Tabauna VII
BxPC-3- CCRF- HEL, 92,
HepG2 HL-60 HS445 HT29 K562 KG-1
Luc CEM 1,7
2-Cl- ECso D C B D C D D D D
KopIouue
MI% -1,3 98,1 94,3 31,1 84,4 -1,9 4,4 37,6 4,3
VH
ECso C B B C B C C C C
Coen. S
MI% 82,6 100 100, 4 84,6 101,9 105,9 88,1 101,4 99

Tabauua VII (mpomosx. )
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Mia-Pa- NCI- RPMI-
MCFE-7 MOLT-4 MV4-11 RL SW620 THP-1 7Z-138
Ca-2 H929 8226
2-Cl- ECso D D D C B C D D D C
KOpOMLEeMH MI% -0,9 17,7 80,4 100,2 93,6 84,1 29 36,3 24,1 99,5
ECso C C B B B B C C C C
Coen. S
MI% 100,9 98,2 100,1 100,9 102,3 | 100,2 99,6 92,1 97 90,2
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Bce UCCIlenyeMble coeIMHeHUs PO ABRJIAIIN HUTOTOKCUUECKY
AKTUBHOCTL MPOTUB TeCTUPYEMBIX KJIETOWHBEIX JIMHMM. B OOJBIIMHCTERE
CllydaeB CoOeIMHeHuA IO usobpereHuo Ovui 0OoJjiee CUJIBHBIMM, UWeEM
MCXOIHBIM HYKJIEO3UI, NPOTUE BCEeX KJIETOYUHHIX JIMHUM.

IpuMep 3 - OuneHKa LIMTOTOKCHUMYHOCTM ¥ AaKTHMBHOCTM PaKOBBIX
CTBOJIOBBIX KJIETOK

[lpoBOOMIM HOOINOJIHUTEJILHEIM CPABHUTEJIBHBEL aHaJu3 TOKCUUHOCTM
coenuHeHuy B JiMHMM KGla KJIETOK OCTPOTO MMEJIOMIHOTO Jenkosa (AML)
B PpaCulMPeHHOM IMalla30He 03 U OlLEeHMBAJIM OTHOCUTEJILHEM 3dbexT
CoenMHEeHMM Ha KOMIIAPTMEHT CTBOJIOBHIX KJIETOK JIEMKO3a (LSC) B
KJeTouHOoM JimHMM KGla BO BCeM IManasoHe Oo3.

MaTepnans M MeTOZHSH!

YcnoBus gns kyneTyps! kaerokx KGla

Knerounyo suHMo KGla nommepxmupanu B cpene RPMI (Invitrogen,
Paisley, UK), mnonojsHeHHor 100 enmHwui/mMa neHuumiuivHa, 100 MxD/mi
crpenToMuiivHa u 20% »MOPMOHAJIBEHONM ObUbEeM CHEBOPOTKM. 3aTeM Opall

anmuKBOTEL kJeTok (10° wjnerox/100 wMxia) B 96-JIyHOUHHIX I[JIAHIIETAX U

MHKYyOUpoBany npu 37°C B yBJAXHEHHOM aTMmochepe c 5% yIJIeKMCIIOTO
rasa B TeueHue 72 U B INIpnucyTCTBMM HYKIJI€CO3MIHBIX 4dHAJIOTOB ¥ MX
COOTBETCTBYIMX proTides B KOHLUEeHTpaumuax, KOTOPEHIE OBLIIN
OonpenesieHbl DBKCIEPMMEHTAJIbHO OJiS KaxXOOoM cepum coenuHeHuMMu. Kpowme
TOTO, MNPOBOOWJIM KOHTPOJIbHEIE KYJBTYPE, K KOTOPBIM He »IOoDaBJIAJIMU
HUKAKOTO JIEKAPCTBEHHOTO cpencTea. BaTeMm KJIE TKU cobupaiu
LHeHTpUudyrMpoOBaHMEM u aHaIM3UPOBAaJIK C [IOMOIIBIO [IPOTOYHOM
nmrToMeTprr, MKCIIOJb3YyA aHaJiM3 C AaHHEKCHMHOM V.

HUsMepenne anmonrosa in vitro

Kyl TUBMPOBAHHBIE KJIETKM COOUpAM LeHTPUPYTMPOBaHMEM M 3aTeM
[IOBTOPHO CyCHeHauporRaau B 195 wmMka Oydepa, ©OoraTtoro KaJlblLMeM.
3aTeM B CYCIEH3MD KJeTOK nobarjdanu 5 MxJa AHHekcumHa V (Caltag
Medsystems, Botolph Claydon, UK), u KJIeTKM MHKyOUPOBAJIM B
TeMHOTEe B TeueHue 10 MuHYT I[epel I[NIPOMEIBKON. KileTKu, HakKoOHell,
BHOBBL cychneHnuposanu B 190 M Oydepa, 00oraToro KajblMeM, BMeCTe
C 10 MKJI [Nponman- ronuma. . ArionTos OlLleHMBAJIM IBYXIIBETHOM
UMMYHOQJIyOPEeCLeHTHOM [NPOTOYHOM LUTOMeTpMueM, KakK OINMCAHO Bhlle.

3aTeM o8 KaxIooro HYKJISCO3MIHOTO aHajJora u ProTide BuumMcaanu
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3HaueHmusa LDsg (mo3a, HeobOxomuMmada, OJa yHuUTOXeHus 50% kJjieTok B
KyJbType) .

Unenrudnxanyus KOMIIapTMEHTa CTBOJIOBBIX JI€MKOBHBIX KJIeTOK
MMMYHOQEHOTHUIINPOBaHUEM

Knerxr KGla KyJbTUBMPOBAJM B TedeHue 72 YW B I[IPUCYTCTBUK
LMPOKOTO omarnasoHa KOHIIEHTpPaLlun KaxIooTo AHANIU3UPYEMOT O
coenvHeHKs. 3aTeM KJIeTKM Ccobupanay U MeTUJIM KOKTEeWJeM M3 JIMHUK
auTu-aHTuren (PE-cy7), auTu~-CD34 (FITC), auTu-CD38 (PE) u aHTU-
CD123 (PerCP Cyb5). CyOnonynauuio, »dKCOpeccupyouyio oeHorun LSC,
3aTeM MISHTUQUIMPOBAHEL U BHPaxXajiX KakK IIPOLEeHT OoT ofWeTro Yucia
XKMBHECIIOCOOHBIX KJIETOK, OCTAaBIMXCSH B KyJIbType. [IpoileHTHOE
comepXaHre OCTAaBUMXCHI CTBOJIOBEIX KJIETOK 3aTeM HAHOCWIM Ha Ipadukx
nosa-oreeT, U 230bexkTHl COemMHEHMYV CPaBHMBaJIM IOPyT C IOPYTOM, a
TakxXe C POOUTENIECKUM HYKJICO3UIOM.

CraTuCcTHYeCKHUIE AaHAaJIUB

IaHHbIE, [IOJIYYEHHEIE B 2THUX BKCIEepUMeHTax, OlleHUBaJIM C
MCIIOJIb30BAHKEM OIDHOQAKTOPHOTO IOUCIEPCHMOHHOTO aHalrusza. Bce naHHBEE
nonreepxnany kKak ['ayccoBrele winm HOpubImxeHme 1o I'ayccy, MCHIOJNB3YS
OMHUOY CHBIV TeCcT K2. 3HaueHud LDso paccumMTeBaINA, ncxonsda "us3
HEeJIMHEMHOM pPeTrpeccCuM M aHajJusa C OINTUMMM3alMeM CUIMOMIAJIbHBIX
KPUBEIX I0O3a-OTBET. Bce cTaTHMCTHUECKME  AHaJM3BEL [OPOBOOMIIM  C
MCIIOJIB30BAHMEM [IPOTPaMMHOTO obecnedeHus GraphPad Prism 6.0
(GraphPad Software Inc., San Diego, CA).

PesynsTaTs!

UyBCTBUTEJIBHOCTE JIEKAPCTBEHHOTO CPpelncTBa in Vitro muaMepsanu,
MUCIIOJNIBE3YSA aHaJdm3 ¢ AHHEKCHHOM V/nponmnmﬁ nomoun. CoenuHeHue A
IoxKasaJjio [IOBHBIIEHHYI AKTVBHOCTD in vitro 10 CPaBHEHUIO C
xopauuenuHoM (P<0,0001). 2-F-xopauuenmH OBJI 3HAUUTEJIBHO OoJee
MOIIHEIM, uyeM kopauuenuH (P<0,0001), wm Bce TecTupoBaHHEHEe ProTides
IoKaszaJiM I[IOBHIUIEHHYK AaAKTUBHOCTL IO CPABHEHUMI C POIUTEJLECKUM
HyKJIeo3umoM (¢urypa 1).

3Ty DKCIOEPMMEHTHE NOOTBEPOWUIIM, UYTO CcoenuHeHue A obJjanaer
[IOBBIIEHHOM aKTMBHOCTBI B OTHOUEHMUM KOMIIAPTMEHTA CTBOJIOBHIX KJIETOK
Ip¥ KOHILeHTpauuax Bebme 1 MM, Kax MOXHO BMIETH Ha oourype 2,
CoeIMHeHre A NPOOEeMOHCTPUPOBAJIO CIOCOOHOCTBH HE TOJIBKO YMEHBUATH

UMCJIO CTBOJIOBBIX PAKOBEIX KJIETOK B o6mef/’x CJIOXHOCTM, HO MM COKpalaTb
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YMCJIO TaKMxX KJIETOK IO OTHOWEHMI K OflleMy UYKCIy 3JIOKaueCTBEHHEBIX
KJIETOK, TMNPUCYTCTBYKIMUX B KYJIbType. ITO yKa3bBAaeT Ha CIHOCODHOCTH
coenmMHeHMsa A TJUIaBHEIM ODpasoOM TapreTupOBaThk PAaKOBEIE CTBOJIOBEIE
kjleTku. [lpr ©OoJiee BBICOKMX MCCIEeOyeMBIXx KOHLeHTpauuax (1 MM mu
BEIIIE) CIHOCOOHOCTB COeIOMHEHMA A T[PendnodYTUTEJIBHO TapreTHMpOoBaTh
LSCS Orula 3HAUMUTEJIBHO BHIUIE, YWeM Yy POOUTEJIECKOTO COeOMHEHUA.

2-F-xopIuienrHoBele coenuHeHusa proTidesP, Q m R Takxe
oKasasnu npeuMylie CTBEeHHOE TapreTUpoOBaHKe LSCS, uTo OBLIIO
3HAUMTEJIbLHO BBHIIE [0 CPaBHEHMI C MCXOIOHBEIM HYKJeo3umoMm. HanpoTus,
B TO BpeMd KaK coenuHeHre O ObUIO CHOCOOHO yMeHbUMTH nHnoJio LSCS,
NPUCYTCTBYOUMX B 0bpaboTaHHBIX KJI€ TOUHBIX NONyJIALMAX (uTo
yKaseeBaeT Ha CIOCOOHOCTE TapretuporaTk LSCS), ero axTUBHOCTDL
CYLIECTBEHHO He OTIMYAaJIaCh oT 2-F-ropOoulenuHa B JII0OOM
MCCJIeNOBAaHMM KOHUeHTpauuyi. Ha odurype 3 nDokazsaHO CcpaBHeHue 2-F-
KOopIMleNrHa ¥ BCex TeCTupoBaHHHX proTides, B ToO BpeMsa Kak
OTHeJIbHBIE CPaBHEHMA [NOKAa3aHEl Ha M300paxeHMAX OUTYypPH 4.

IlpuMep 4 - JononuurensHasi OLIeHKa LIMTOTOKCHUYHOCTH "

MCCIeNOBaHNe MHIMOMPOBAaHMS

HexoToprle coenMHEHMA 10 M300peTeHMu [oIBeprajiM HOaJjibHeMIMMHU
UCCIJIeNOBaHUAM, YTOOEL [IPOBEPUTH LUUTOTOKCUYUECKYIO AKTMBHOCTD
HEeKOTOPBEIX COeIMHeHuM 10 u300peTeHun, a Takxe IJId OLEeHKM UX
AKTMBHOCTM B OTHOWEHUM 4 JMHMUM T'eMaTOJIOTUYECKMX 3JI0KaueCTBEHHBIX
KJIETOK.

* TdT nomoxuTesnbHbele CEM (ALL yesyioBeka)

* TdT orpuuatenbHasa K562 (CML uesnoreka)

* TdT orpruatensHas HL-60 (ANLL uenoseka)

* RL (CRL-2261) uHe-HD maumMmdoma

Takxe B 3TUX KJIETOYHEIX JIMHMAX  M3MEPAJIM  KOHLEHTpAaluu
AKTUMBHOTO MeTaboymra dATP (xopamuuenmH tpupocoharT) .

Taxxe um3ydaaM LIUTOTOKCHUYUECKYH AaKTMBHOCTE M BHYTPUKIICTOUHEE

xkoHUueHTpauuu 3'-dATP B npucyrcrteum hENT1, anenHoszmHkmHa3zbel (AK) wu

aneHO3UHIOe3aM/HA 3H, KOTOPHE ABJIANTCA bapmMakoJIOTMYe CKUMU
MHTUOUTOpaMmu JIVMHMAX PaKOBEIX KJIETOK CEM %8 RL. YKa3aHHEE
MHTUOWUTOPEL VMUTUPYIOT M3BE&CTHEIE MeXaHV3MbL PEe3UCTEHTHOCTHU

3JIOKaYEeCTBEHHEX HOBOOOPAaBOBaHMMA.

Cnnocobs
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KyneTypa kneTokx
JIuuy KJeTOok Jemkosa HL-60 (ATCC® CCL-240™), K562 (ATCC®
CCL-243™), CCRF-CEM (ATCC® CRM-CCL-119™) nm RL (ATCC® CRL-

2261™) , noJsiyyeHHBHE U3 AMEPMKAHCKOM KOJUIeKUMM TUIOBHX KYJIbTYP
(ATCC), Middlesex. KineTounrle JgmHMM HL-60 wm K562 ABJISIOTCSH
Ie30KCUHYKJIeOTHUnTpaHchepasza-orpuarenabHemMy  (TdT-ve), B TO BpeMsa
Kak KJjieTouHas JimHusa KBOP-CEM gBngercs TdT+ve.

Knerounas JmHusa HL-60 gBjasgeTcsda KJETOUYHOM JIMHUEM OCTPOTO
NPOMMEJIOLUUTAPHOTO Jerko3a,; K562 sarjisgercda KJIeTOUYHOM JmHMen CML,
xjeTouHasa JmHUA CCRF~CEM  gBjigeTcd KJIETOYHOM JIMHMM  OCTPOTO
JuMmbpobrsiacTHOTO Jierikos3a (ALL); a RL gpjageTcd KIETOUHOM JIMHUEN
HEeXOIXKUHCKOM JIMMOOMEI.

Honnepxanne KJIETOYHEIX JIMHUN

Knerounrle sinHuu HL-60, K562, CCRF-CEM m RL KyJbTUBMPOBAJIK B
cpene RPMI-1640 (Sigma Aldrich, UK), xoropas Owpuia nonojHeHa 10%
beTanpHOM OBIUben CEIBOPOTKOM (FBS) (PAA Laboratories), 1%

ambporepuumaom B (5,5 wmi) m 1% neHuipwimve/cTpenToMuiivH (5,5 wit)

(PAA Laboratories), u BopammpBaiu B koyi®ax npu 37°C B mHkydaTope C

Apanns ageHosuH 5'-rpupocpara (ATP)

Kommnuecrro AT® MCOONB30BAJIM B KAadeCTBE MEPEl YMCJla KJIETOK U
KJIETOYHOM XMBHECNOCOOHOCTM. AHanuTHuueckuy HabGop ATP ViaLightTM
plus (Lonza, USA: cepumuem HoMmep LT07-121) nna ofHapyxeHus ATP B

KJIeTKax, oO0OpaboTaHHEIX B COBMECTMMEBIX C JIOMMHECLIeHIMeM 96-JIyHOUHBIX

[JIaHIeTax (HauaJybHa4 KOHLEeHTpaumnAa KJIETOK cocTaBJidya 1x104
KJIETOK /JIyHKa ) BMeCTe C KOPIOULIENIMHOM 123 ProTides npu

KOHUeHTpauuax: 0, 0,1, 0,5, 1,5 m 10 MmMxM, a 3aTreM MHKYyOMPOBAHUE

B TeueHue 72 uyacoB npu 37°C B wuHKyBaTope <c 5% COz. s
MCCIIeNOBaHMM UHTMOMTOPOB znobarisgny 10 mMxM NbTi wmiomw 1 mxM EHNA
WU A-134974 u OCTaBJIAINA Ha 5 MUHY'T nepen nobaBJieHrEeM
JIEKapCTBEHHOTO CpencTtBa (cMmoTpm paszzen 5 mia ©Oojiee OOOPOOHOMU
nHpopMauum o6 MHIMOUTOPAX) .

[locyie wmHKYOauuM B 96-JIyHOUHHE ILJIaHWEeTH pobarjaayau 50 MK
peareHTa OJ4 JM3KCa KIJIETOK IJiA BECBOOOXIEHMS BHYTPUKIIETOUYHOTO

ATP, a Barem 100 w~xn peareHTa KoHTpossa ATP (AMR). 3HadeHUud
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JIIOMMHEeCILIeHIIIM B KaDK,JZ[OTZ JIYHKEe OollpeneJidjir, MCIIOJIB3yA MUKPOIIJIaHIeT-
pumep FLUOstar OPTIMA (BMG Labtech), xoroper npeobpasyer ATP B
cBeT C nomouwpn depMmeHTa Jouudpepasel. Taxkum 00pas0OM, KOJIUYEECTBO
NponyLumupyeMon JIIOMVHE CLIe HIIN OBLIIO [IpPAMO [IPOIIOPLMOHAJIEHO
koJuuecTBYy ATP.

O6pa6borxa KJIETOK ¥  HBBJIeYeHHe o6palLoB LOJAsS  aHaamu3a

BHYTPHKJIETOYHOr'O Tpupocpara

Vcnosb30Banm KJIE TOUHEIE JIVIHUU 5x10¢6 KJIeTKa/MJl. KrneTkwu
obpabaTeiBanm 1 Mg 50 MKM KaxIoro M3 KOPAMIENMHA U COeIMHEeHuM A,
B, D, E u F, u wuHkybupoBaim B TeueHue 2 u rpu 37°C c 5% CO:.
[Tocse wuHkyDalMy KJIETKM LUEeHTPUubyTrmMpoBaiu (TeMrnepaTypa OKpyXawlllen
cpensl, 1200 0DOPOTOB B MUHYTY, 5 MUHYT) , CyIepHAaTaHTE
KyJIbTYPaJbHOM Cpelbl yHOaJjisaJiv, W KJIEeTOUYHBEE OCAIKM [IPOMBIBAJM 1 MII
PBS wu ueHTpudyTrupoBa M (TeMIepaTypa OKPYyXawollel CpenH, 1200
OBOPOTOR B MMHYTY, 5 MuHYT). CynepHaTaHTH YHOaJAaJIM; TPaHYJE
BoccTaHaeuBaau B 100 mxa PBS m 100 mxn 0, 8M [HepXJIOPHOM KUCJIOTE
1M CMeuMBaJiM Ha Vortex U XpaHWIM Ha Jboy B TeueHre 30 MHMHYT.
BaTeM UeHTPpUdOYyTHUPOBAJIM (TeMmMnepaTypa OKpyXawlley CpemnH, 1200
OoOOPOTOR B MMHYTY, 5 MUHYT) ¥ 180 MKJI CylHepHaTaHTa NEPEHOCUIIM B
HOBBIE HOPOOUPKM ¥ xpaHunu npu -80°C mepenm aHaM30M.

Bo Bpems aHanuza 90 MK 3KCTPpakTa [IePeHOCUJIM B CBeXue
npobupku. K sxcrpakty nobarjaanau 25 wMxa 1M aueraTa  aMMOHMSA, a
3aTeM HenTpaam3oBaJsm, znobaryass 10 wumxa 10% amMMoHMA U5 MKJI
IeVIOHM3VPOBAHHOM BOIH, 3aTeM IepeHocusin BO OGaakoHel XX-MC wm 10
MKJI BBOIOWJIM B cucTeMy COXX-MC/MC.

HccnepgoBaHuss mMHruGuTOPAa

Knerounsle JimHMM oO0pabaTeBaIM TakKMuM Xe o00pasoM, KAaK OINMCAHO
BHIIE, HO Iepen HadaJioM obpaboTky JIeKapCTBEHHBIMM CPeICTBaMHK,
DODaBJIAIM HECKOJIBKO UHTUOUTOPOB:

1) HwurpobeHzUNTHOMHO3MH (NbTi) (Sigma-Aldrich, St. Louis,
MO, cepwurHbEM HOMep N2255) OJIOKMPYET NEePeHOCUMKM HYKJIEOTHIOB

2) EHNA runpoxisiopma (Sigma-Aldrich, St. Louils, MO, cepuiHbM

HoMep El114) OsiokupyeT ameHO3MHIE3aMMHAa3y
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3) UVHTHUOMTOP aneHO3MHKMHA3BEl A-134974 IIurnipoxjopun TUOPAT
(Sigma-Aldrich, St. Louis, MO, cepumnuens HOMep A2846): OJOKMPYET
aleHO3MHKMHABY

Knerku obpabateBanm 10 MxM NbTi wmam 1 mMxM EHNA wmam A-134974
M OoCTaBJAIM Ha 5 MUHYT Hepen no0aBJIeHMEM JIEKAPCTBEHHOTO
cpencTea. 3aTeM KJETKM MUHKYyOMpOBaJM B TedeHMe 2 dYacoB IIpHU
TeMrneparype 37°C ¢ 5% CO:.

Anxannsz XX-MC/MC

AHaJIMTE  PaCTBOPAJM, UCIONIBEBYS  CUCTeMy  CBepx2ddeKTUBHON

XMIKOCTHOM XpoMmaTorpabumr (Accela CHXX, Thermo Scientific, UK),

ocHaumeHHoM Biobasic Ax5 MM, xoJsioHkor 50x2,1 MM (Thermo Electron
Corporation, Murrieta, CA, USA) u wmMoOuiabHy® ©Ga3y, COCTOAUYD U3
cvecr 10 MM NHzAc B ACN/H,O (30:70 06./06.), pH 6,0 (A) m 1 wmM
NHsAc B ACN/H,O (30:70 o06./06.), pH 10,5 (B). MNcroosb30Baau
MOOMIIBHYH (aszy C TpaIMeHTOoM, coIepxauyn: 0Oybep A=95% npm 0-0,5
MuH, oT 95 mo 0% B TeuenHume 1,25 wMuHyT, nDommepxmueasu opu 0% B
TeueHue 1,75 MmH, or 0 mo 95% B Teuenme 0,1 MmMH, 3akaHuuBasg 95%
B TeueHue 2,9 MMHYT, U BCe BTO HPMU CKOpoCTM norToka 500 MKII/MUH.

SMpPOBaHHEIE coeIMHEeHUsd, npencTapjsanlie nHTEepec,
IeTeKTUPORAJIM, MCIOJIbE3YS CUCTEMYy TPOMHOT'O KBaIPyINOJIBHOTO Macc-
criexkTpoMeTpa Vantage (Thermo  Scientific, UK) , OCHAIIEHHOTO
MCTOUHMKOM MOHOB C DJeKTpopaclbeuieHueM. O00paslbl aHaJIu3upoBaJiy,
NPOBOIOS MOHMTOPMHI MHOXECTBEHHBEIX pPeaklLul, OTPHIATEJIbHBEE PEeXVME
MOHOB IIpM HanpaxeHuwru pacnsieHus 3000B. A30T mMCOOJIB30BaJIM B
KauecTBe OODOOJIOUKM I BCIOMOTATEJILHOTO Taz3a IIPM CKOpocTu noroka 50
m 20 YCJIOBHBIX €IOVHMUI, COOTBETCTBEHHO. ApPTOH KCIHIOJIB30BaJIM B
KavyecTBe rasa IJigd coymapeHwuM npu nmaejeHum 1,5 mTopp. OnTuMalibHEE
MACCH TePEeXOIHBIX IOOUEPHMX MOHOB UM DHEPTMS IJid COYNAPEHUM KaXIoT'O
aHaauTa ObLIIV CcJe Oy UMMM 3'ATP 490, 1-392,1 (pHEPTHUSA OJIs
coymapeHusa 19B) wu BHyTpeHHur crasmapT ChloroATP 539,9-442,2
(pHepTrHMSa IJigd coymapeHusa 24B).

CrarTucTHuYeCKHui aHaau3

Onpenenanu KPUMBHE I03a-0OTBET LUUMTOTOKCUUHOCTU JIeKaPCTBEHHEIX
CcpencrTs, VCIIOJIb 3Y A HeJIMHEVHBIN aHaIus3 perpeccuu IpoleHTa

XKM3BHECIIOCODOHOCTHU KJIETOK B 3aBUCKHMOCTHN oT KOHUeHTpauumM, "



noJjsiyuasiv 3HaueHmsa ECsg.
[IOBTOPAaX IOJiId KaXIOTO YCJOBMA.

UCIIOJNb3Y A

IBOMHOM
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t-TecT

(IBYCTOPOHHMUI)

3'ATP/xoHueHTpauusa ATP u nojgydanau p-3HaAUYeHUS.

IJIA

[IOCTPOEHUSA

obecrieueHme Prism

pPesyJLTaTOB

(GraphPad Software)

VCIIOJIE30BAJIOCH

BHYTPUKJIE TOUHEM aHAaJIM3 OPOBOINMIIM B [IATH
OueHMBaJIM BHYTPMUKJIETOUHEM aHaJuz,

aHaJimsa

Bo Bcex aHammzax

NpOoTPaMMHOE

n Microsoft Powerpoint®

2013.
PesynepTaTs

Ceopuast Tabnmuma ICso (MxM)
Kopannenmnx A B D E F
(FD) (FD) (FD) (FD) (FD)
19,5 0,87 0,13 6,1 10,0 4,3
CEM (TdT*ve) (22) (150) (3) (2) (5)
10,9 2,4 0,21 4,2 13,9 6,3
K562 (5) (52) (3) (1) (2)
11,4 4,6 2,6 5,4 10,2 8,3
HL-60 (3) (4) (2) (1) (1)
24,5 2,1 0,4 4,8 11,0 3,4
CRL (12) (61) (5) (2) (7)

(FD) =xkpaTHOE OTJIMYME [I0 CPABHEHMUIN C KOPAULIEIMHOM=KOPIAIIEIINH

ICso/ProTide 1cso

CeopHie CpefHMe YyPOBHM BHYTPUKJIeTOWHOTro 3'-dATP (Mkr/mi)

A B D E F
Kopaguue (FD) (FD) (FD) (FD) (FD)
nuH

0,2 3,7 11,5 2,9 0,2 1,1

CEM (19) (58) (15) (1) (6)
1,7 2,6 6,2 0,9 0,2 1,3
K562 (13) (4) (0,5) (0,1) (0,8)
1,7 3,2 5,1 0,7 0,2 1,2
HL-60 (16) (3) (0,4) (0,1) (0,7)
0,8 6,6 10,8 1,7 1 3,4

CRL (33) (14) (2) (1) (4)

(FD) =kpaTHOE OTJaMYMe [IO CPpaBHEHMI C KopauienmHoM=Protide

BHYTPUKJIETOYHEN TP/KOpONIIENNH BHYTPUKICTOYHEN TP




pas

BHYTPUKJIETOUHEE KOHUeHTpauuu 3I'-dATP or 3 mo 56 pas Jjyuue,

CoemuHeHusa A m B Ovpumv nyuumMm BapmaHTamy ¢ ICsg

Jyudiie, ueM

KopIMiielirH .
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KOpIOMilIeIlViH .

CoegmnHeHUd

CeBogHass Tabmmua ICso (Bce B MKM)

A

u B

or 3 mo 150

IaBaJi

UeM

CEM CRL

(FD) (FD)
KouTposnsb 11,5 7,3
Kopaonuenmnn NBTI 57,7 (5) 17,9 (2)
EHNA 0,7 (-16) 13,2 (2)
AK 29,2 (3) 28,6 (4)
KouTpossb 1,4 3,6
A NBTI 2,0 (1) 2,6 (1)
EHNA 3,1 (2,2) 2,9 (1)
AK 3,6 (3) 10,2 (3)
Kourposs 0,9 3,1
B NBTI 1,4 (1) 2,6 (1)
EHNA 1,3 (1) 5,2 (2)
AK 1,3 (1) 2,8 (1)
Kourpossb 9,9 8,2
E NBTI 17,1 (2) 8,2 (1)
EHNA 13,4 (1) 5,9 (1)
AK 10,3 (1) 7,1 (1)

(FD) =kpaTHOE OTJIMYME II0 CPaBHEHMUI C KOHTPOJIEM

CeopHie cpefHMEe YyPOBHM BHYTPUKIETOUHOTro 3'-dATP (Mxr/miu)

CEM CRL
(FD) (FD)
Kourpossb 0,24 0,10
Kopaonuenmns NBTI 0,14 (1) 0,06 (1)
EHNA 9,01 (38) 1,85 (19)
AK 0,31 (1) 0,16 (1)
Kourposs 1,30 0,31
A NBTTI 0,99 (1) 0,32 (1)
EHNA 1,35 (1) 0,27 (1)
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AK 1,20 (1) 0,30 (1)
Kourpossb 4,07 0,59
B NBTI 3,14 (1) 0,68 (1)
EHNA 3,62 (1) 0,67 (1)
AK 2,99 (1) 0,77 (1)
KoHTpOosb 0,32 0,08
E NBTTI 0,17 (1) 0,12 (1)
EHNA 0,21 (1) 0,07 (1)
AK 0,19 (1) 0,06 (1)

(FD) =KpaTHOE OTJIMYME O CPaBHEHMKN C KOHTPOJIEM

NbTi, AK w» EHNA He BIMSOT Ha BHYTpuKJIeTouHens 3'-dATP,
TEHEePUPOBAHHEI TPEMsS MCCJIEIOBAHHBEIMUY COEIMHEHMSAMU [10 U300peTeHUrn,
YTO YKAa3BBAJO Ha TO, YTO DTU MUHIUOUTOPH HE BJIMAOT Ha MeTaboJm3M,

C TIOMOWIBEI KOTOPBEIX COEIMHEHME I[10 M300peTEeHMUD TeHEepUPYET AaKTMUBHEIL

arenr 3'-dATP B Openesiax KJIETOYHHX JIMHUM TeMaTOJIOTUYECKOTO
3JIOKA4YEeCTBEHHOTO HOBOOOpPAa30OBaHKA, VCIIOJIb 3y ©MBIX B IOAaHHOM
MCCJIeOOBAHUN . [IoCKOJIBKY 3TK  MHIMOMTOPEL MMUTUPYIOT  M3BECTHEE
MEXaHMUSBMBEl PE3SUCTEHTHOCTM SJIOKAYeCTBEHHOI'0 HOBOOOpasoOBaHUA, TO
3T PpPes3yJIbTAaTH YKAa3bBBAWT Ha TO, UYTO COeIMHEHMI I[I0 HAaCTOodAlleMy
1M300peTEeHMD OynoyT MeHee YYBCTBUTEJIbHBL K MexaHM3MaM

PESUCTEHTHOCTHM 3JIOKAYECTBEHHOI'O HOBOO@paBOBaHMH, yeM KOpIOMLeIIVH.
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VMSMEHEHHAA $OPMVJIA M3O0EPETEHUA

1. CoenuHeHMe o¢popmyJiel (Ib) :

X
N s N
Z%Njiw\)\wr

0O

O. )
W (Ib),

Toe:

W, u W,, KaxOwel, He3aBUCUMO, BHOpaH U3 IPYIIIL, -COCTOAmeN U3
P(=0) (U) (V) m H, nOpu YyCJOBUM, UTO, IO MeHbIel Mepe, OOVMH U3 W; U
W, npencraBjgeT cobou —-P(=0) (U) (V),

roe U m V, He3aBUCHMMO IJII Kaxmoro m3 W; m Wy, BHOpaHeH U3
TPYIIIIH, BKJIOUAaKIEN :

(a) U mpencraBjageT cobom -0OAr, m V IpencTaBageT cobomm —-NRy-—
CR1R,-C (=0) OR3,

Tne Ar BHOpaH M3 TPYINH, BRJILUawmeh Cg 3paPWI U s 3oTleTepoapwii,
KaXIHM M3 KOTOPHX ABJIAeTCS HeoBOsa3aTeJIbHO 3aMelleHHEBIM;

KaxOoe M3 R; M R, He3aBMCUMO BHOpaH M3 H M TPYINHE, COCTOSAMeN
nzs Cigoaykuiia, CeapuiiCi_gasnkuia, CopoalikeHMJa, Cipoalikokcu, Ci-
20aJIKOKCUC _spaJIKWUIIA, Ci_poatikOKCUCgapuiia, Cor_sp@JIKMHWUIIA, Cs_
sollMkJIoaNIkKmIIa, Ce-zpapuiia, Ce-30@PUIIOKCU U 5 -0T'€TePOLUKIMIIA, Jiodon mu3
KOTOPHX S(BJISETCHA HeoOA3aTeJILHO 3aMelleHHEBIM;

R; Bu®paH M3 H U TIpYINH, cocTodmel U3 Cipalikmia, Ce-zpapmniCi-
soaJikmIia, Cr_gpalikeHMIIa, Cio0alIKOKCUC zpaJikMIla, CiopalIKOKCUCg 3papuiia,
Cor_ppalikmumIIa, CigolMKJIIOAJKUIIa, Cgz0aPWjla U s spleTepOolMKIMIIa, Jodon
M3 KOTOPHX ABJAeTCI HeoOd3aTeJIbHO 3aMelleHHEBIM;

R, BubOpaH M3 H U TpPYINHE, cocTodmer U3 Cipalikmiia, CezpapuiCi-
spaJIKMJIIa, Co_spalJikeHUJIa, C1i_2paJIKOKCH, C1i_2paJIKOKCUC spaJIKMUIIA, Ci
20QJIKOKCUCs_3papmiia, CopoaJikMHMIIa, Cs_polMKIIOaJNIKUIIa, Cgozoapmiia, Ce-
30aPUIIOKCHU u 5_20'€TEPOLUMKIINIIA, Jodon nus KOTOPHIX ABJISETCH
HeoOA3aTeJIbHO 3aMelleHHBIM;

u

(b) xaxmgem m3 U M V HezaBMCHUMO BHOpaH U3 —-NRgRg,
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rne Rs BeOpaH M3 TPYOOH, cocToAmer m3 H u CigalIkmia, U Rg
npencraByageT cobom —-CR;RgCOsRg, Tme R; M Rg He3aBMCHUMMO BHOpPAaHH U3
TPYIIH, CcocToAmer M3 ©OOKOBHX IllelNel BiKJoYasa H, OpupoIHHe aJjikda
AMMHOKMCJIOTH, M Rg BHOpaH M3 H M TpyHmoe, cocTodmen m3 Ci_jpalIKuia,
Ce-3papmiiCi_oaJikujia—, Cor_ppaJiKeHMJIa, Ci-2paJIKOKCUC_rpaJIKMIIA, Cq-
20JIKOKCUCq_3papmiia, CrpoalikMHMIIa, Ci_polMKJIOaKkuia, Ce_zpapuila "M s-
20T'eTepOoLUMKINIIA, JroBon ns3 KOTOPHIX ABJIAETCSH HeoBg3aTeJIbHO
3aMelleHHEM,; WU

Ry m Rg BMecTe ¢ aToMoM N, K KOTOPOMYy OHU I[IPUCOEIVHEHH,
0Bpal3ynT KOJBLEBYID IPYIINY, CcOoOepXamyl OT 5 OO0 8 KOJIBIEBHX aTOMOB;

X BEOpaH U3 NR¥@R!3], rpme kxaxmelt M3 Ry, M Rj; He3aBMCUMO BHOpPaH
3 H u Ci gankuia; U —SRyy, T'Ie Riy BHOpPaH M3 TIPYINHE, cocTogmel m3 H
n Cqi gaJIKWUJI;

Z He3aBUCHMMO BHOpaH M3 TPYyIH, cocTodmen m3 H, OH, F, Cl, Br,
I, Ci ganxkmia, —-NRi3Ri3, M —SRyy, T'Ie Ry BHOpaH M3 TPYIIH, COCTOAIEN
3 H u Ci gzaluxkuia,; u

Y BHOpaH M3 TpPYINE, cocrTodmew m3 H, OH, F, Cl, Br, I, -0Ci_
saJIKMIIa, Ci_galkmia, C, galIkuHMIa, -NRisRig, TIoe Kaxoel M3 Ris U Rig
Hes3aBUCHUMO BHOpaH u3 H wu C, gankwuia, ¥ -SRi;, Toe R;7; BHOpaH U3
TpyNnH, BKIodakmenn H mu Ci_galIkui,

Wi bapMalleBTHUUECKM IpueMIeMas COJib, CJIOXHHM 50Mp, COJIb
CJIOXHOTO 5»0Mpa, COJbBAT MM IPOJIEKAPCTBO CoeIMHeHMsa GopmyJiH (Ib) .

2. CoeIMHeHMe 10 .1, Toe coenMHeHMre bopMyJIEL (Ib)

npencTaBJsgeT cobo¥ coenuHeHMe dopmyJiel (IT) @

X

</N o

‘ | //L\

/

N N~ Y
RSO " O
R2
OH
(IT),

rme X mnpencraBjgeT coboi -NRIZRI3,
3. CoemMHeHMe IO .1 wiaM .2, Tnoe Ar BeHOpaH U3 beHUIa U

HadTmia.

4., CoemOuHeHUEe IIO0 H.3, rne Ar ABJIAeTCHd He3aMelleHHEBM.
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5. CoemmHeHMe 10 .3, TIOe Ar 3aMeleH OIHMM, IOBYMS, TpeMHd,
UeTHPLMSA WM [IATBI0 3aMeCTUTEeJIAMM, BHOPAHHBEMM M3: TajioreHa, C;—-Cy—
ajkmia, C;—-Cy4—aJIKOKCHM, HUTPO M LMaHO.

6. CoemmMHeHMre IO JoboMy M3 Ir.l-4, rme R? mpencraBigeT coBoit
C1—-Cy—aJykumi.

7. CoemuHeHMe IO .6, Iae R? mpencrapideT coBoll MeTHI.

8. CoemmHeHMe 1o II.7, Tme aroMm C, Hecymmm R; m Ry, muMeeT Ty
Ke abCoJIDTHYID KOHOUI'YpaLMK, UTO M L-aJlaHUH.

9. CoemmHeHMe 1o Jwbomy M3 Mn.1-8, Tame R; BeOpaH M3 IPYIIIIH,
BRJIOUAKMEN OeH3UJI U HesaMelleHHBN Cq_,oalIKMJI.

10. CoemuHeHnue 1o .9, rme R; BHOpaH M3 TPYIIIH, COCTOAmMEeN U3
feH3MJIa, HEe3aMeNeHHOT'O MeTHJla M He3aMelleHHOT'O H-TIeHTWUJIAa.

11. CoemuHenue 1o .10, Tme R; OpencrTaBisgeT cobor OeH3MII.

12. CoemuHeHMe 1o JoboMy M3 nmn.l-11, rme X OpencraBygeT cobon

NH,.

13. CoemmHeHMe 110 JiodomMy M3 NOn.l-12 rme Y nOpencTaBiasgeT cobon
H.

14. CoemmHeHMe 110 JiwdoMy M3 Nn.l1-13 T'Ie Z OpenacTaBasgeT cobon
H.

15. CoemmHeHMe 1o Jiwbomy M3 NOn.l-13 I'me Z OpencTaBjsgeT coboun
F.

16. CoemmHeHMe 1o Jwodomy U3 Nn.l-13 rme Z mnpencTaBygeT cobou
Cl.

17. CoemmHeHMe 110 Jiodomy M3 Mnn.l-13 I'me Z nOpencTaBjiseT cobom
OMe.

18. CoemmHeHMe 10 ImI.l1, T©Oe coenumHeHue OQopmyJiH (Ib) BeOpaHO
u3:

(28) —BeHsUI 2=(((((28,4R, 5R) -5- (6—amMmMHO-9H-nnypuH-9-1J) -4 -
TUIPOKCUTETPaAIUIPOQYpPaH—2-1il) METOKCHU) (HadTaJInH—1—
WJIOKCHU) QoCcOOopWJI) aMMHO ) TpoIiaHoaTa;

OeH3MII 2=(((((28,4R, 5R) -5- (6—aMmMHO-9H-nnypUH-9-1JI) -4 -
TUOPOKCUTETPAIUIPObYpPaH—2-
W) MeTOKCHU) (peHOKCH) POCOOPWMII) aMMHO ) alleTarTa;

(28) —mmeHTUII 2=(((((28,4R, 5R) -5- (6—aMMHO-9H-nIypUH-9-1mJj) —4-
TUOPOKCUTEeTParugpodypatH—2-uil) METOKCHU) (HadTaJmH—1—

WJIOKCU) bochopuii) aMMHO ) —4-MeTUJIlleHTaHoaTa;
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Me TII 2=(((((28,4R, 5R) -5- (6—aMnHO-9H-nIypuH-9-1mJj) —4-
TUOPOKCUTETParugpodypat—2-uil) METOKCHK) (HadTaJInH—1—
WJIOKCU) GoCcHOpUII) aMMHO ) —2—-MeTUJIporiadHoara;

(28) —BeH3UI 2=(((((28,4R, 5R) -5- (6—aMMHO-9H-IypUH-9-1mJj) -4-
TUOPOKCUTETPATUIPODYPAH—2~WJI) METOKCH) (2—- (3—-3TOKCU-3~—
okcomnponui) deHorcu) bochopnil) aMMHO ) IIpoIlaHoaTa ;

(25) —BeHsUII 2=(((((2R,3R,58)-2- (6—aMMHO-9H-nIypUH-9-1JI) - 5-
(IMOPOKCUMETMII) TeTparMopodypaH—3-—
ni) okcu) (beHokcHU) pochopmii) aMMHO ) IpollaHoaTa;

DeH3MII 2=(((((28,4R, 5R) -5- (6—amMmHO-9H-nnypuH-9-1Jj1) —4-( ( ( (1-
(OeH3MIIOKCH) —1-OKCOIIpOoIlaH—2 -
W) aMrHO) (peHokCH) POCOOPUII) OKCU) TeTparniapodypaH—2-—
W) MeToKCcHU) (peHOokCH) poCchOpPMII) aMMHO ) ITPpOollaHoaTa ;

(28) —BeHsun 2=(((((2R,3R,58)-2- (6—amMmHO-9H-nIypUH-9-1JI) - 5-
(TMOPOKCUMETUII) TeTparniapodypaH—3-—1i) okcK) (HadTanamHa-1-
WJIOKCHU) QoCcHOpWJI) aMMHO ) TpoIiaHoaTa;

OeHzsuyr  2-[ ({[5- (6—aMmHO-9H-IIypUH-9-1JI) —4-TUOPOKCUOKCOJIaH—2—
min]lMeTokcu} ({ [1- (BeH3MIIOKCK) —1-OKCOIIPOIIaH—2-—
WJI] aMUHO } ) ochopnl) aMMHO | ITpoliaHoaTa ;

(28)—-6en3mi 2-((((2S5,4R,5R)-5- (6—aMMHO—-2-MeTOKCU-9H-TIypUH—9—
W) —4-TUOPOKCUTEeTPpaTrMOApodypaH—2-1JI) METOKCK) (HadTanmH—-1-
MIIOKCK) pochopuilaMMHO ) IIporiaHoaTa ;

(28)-6en3ma 2-((((2S5,4R,5R)-5- (6-aMMHO-2-MeTOKCU-9H-TTyprH—9-
Wil) —4-TUOpOKCUTeTparmgpodypaH—2-
W) MeTokcHu) (peHokCcH) pochopmiiaMMHO ) IpollaHoaTa;

(25) —BeH3UII 2=(((((28,4R,5R) -5- (6—amMmHO-2-dTOop-9H-TypMrH—9-
Wil) —4-TUOpoKCcUTeTparngpodypan—2-
W) MeToKcHu) (peHOokCH) poCchOpPMII) aMMHO ) ITPOollaHoaTa ;

(28) —Texkcumun 2=(((((28,4R,5R) -5- (6—amMmHO-2-0TOop—-9H-TypMrH—9-
Wil) —4-TUOpoKCcUTeTparmgpodypan—2-
W) MeTOKCHU) (peHOoKCH) poCchOpPMII) aMMHO ) ITPpOollaHoaTa ;

(2R) —BeH3UII 2=((((25,4R,5R) -5- (6—aMmHO-2-xJIOp— 9H-nIypUH—-9—
W) —4-TUOPOKCUTETPATUIPODYPaH—2-WJI) METOKCHK) (HadpTaamH—1-

nJIoKCcK) ochopmuiiaMMHO ) IporaHoaTa;
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2-0O-MeTmiI-3'-mesokcuaneHos3nH-5"-0- [1-"ad Tl (1 -DeHTUIoKCU—L—
JenuuHwmi) ] pocdara;

2-0O-MeTmiI-3'-mesokcuaneHos3nuH-5"-0- [beuns (1-TekcuIokcu—L—
aJlaHMHWII) ] pocdaTa;

2-pTop-3'-mesokcuaneHos3uH-5-0- [ 1-HadTumi (GeH3UJIOKCU—L—
aJlaHuHuI) ] pocdaTa;

2-pTop-3'-mesokcuaneHos3nMH-5"-0- [1-"HadpTmi (1 -NIeHTUJIoOKCU—L—
JernuuHui) 1 bocbaTa;

2-xJi0p-3'—-mesokcuameHosud 5'-0-[1-dpeHns (2, 2-OUMe TUJIIPOIOKCH—
L-ajsaHuH) ] pochdaTa;

2-xJI0p-3'-mesokcuaneHosrH 5'-0-[1-"HadTmi (2, 2-IOUMe TUJIIIPOIOKCHY—
L-ajsaHuH) ] pochdaTa;

2-xJI0p-3'-Ie30KCHMageHO3UH 5'-0-[1-penus (sTokCcU—-L-
aJlaHuH) | pocdaTa; u

(28) —mzonpormmi-2-(((((25,4R, 5R) -5- (6—aMmHO-9H-TyprH—-9-1JI) —
4-TUIPOKCUTeTpaIrunpodypan—-2-

WJI) MeTOKCHU) (peHOokCH) pochopml) aMMHO ) ITIpollaHoaTa .

19. CoemmHeHMe 110 JiKOOMY MNpelmecCTBYIOMUX M. OJS [IPMMEHEeHUS B
criocobe JeueHUd.

20. CoeIMHeHMe IO II.19 @mjsa NpUMeHeHUS IIpM HOPpOodUIIaKTUKe WU
JleueHMsa paka.

21. CoemubHenue 110 .20, T'OHe pakK BHOpaH M3 I'PYIIHE, COCTOSMEN
n3: JenkeMuu, JIVMMOOMBI, MHOXECTBEHHOM MMEJIOMBI, paka JIeTKMX (BKJoUad
HeMeJIKOKJIETOUHEIM pak JelkKMX UM MeJIKOKJIETOUHHM pak JeIlkux), paka
IeyueHu, paka MOJIOUHOM  XKeJIe3H, paka MOUYeBOTO IIYy3HpPSH, paka
opencTaTelIbHOM XeJle3H, pakKa TOJIOBH U Mer, HeMpoOJaCcTOMBl, CapPKOME
(BkJIOUas capkoMy IOmHTa), paka OUTOBMIHOM XeJle3H, paka KOXu
(BKJIOUAS MeJlaHOMY), ILJIOCKOKJIETOUHOM KapLUMHOMH IIOJIOCTM pPTa, paka
MOUEeBOTO IIY3HPSA, ONYXOJM M3 KJeTOoK JleMIMTa, paka XeJJUHOTO IIY3Hp4g,
TakKoTro KaK XoJlaHTMOKaplLUMHOMAa MJIM Pak XeJIJUHHX I[IPOTOKOB, paka
IIOIKeJIYOOUHOM KeJie3H, paka KUIeUHMKa, KOJIOPeKTaJIbHOTO paka u
TMHEKOJIOTUUECKMX PaKOBHX 3abojieBaHUM, BKJIIOUAA pakK AUUYHUKOB,
SHIOOMETPHUAJLHHM pak.

22. CoemmuHeHMe 1o 1.21, THOe pakKoOM ABJAETCH JIeMKeMUs WK

JMpomMa .
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23. CoemuHeHMe IO II.22, THOe JeVKeMMsa BeHOpaHa W3 TPYIIIIH,
BRJIOUAKIEN OCTPHM JIMMOOOBJIACTHEIM JIEMKO3, OCTPHEM MMUEJIOMIHEM JIEMKO3,
OCTPEM [IPOMMEeJIOUMTAaPHBEM JIeMKO3, OCTPHM JUMOOLUMTAPHEM JIeNKO3,
XPOHUUYECKUM MUEeJIOUIOHHM JIEMKO3, XPOHUUECKUN JMMOOLUMTAPHEM JEMUKOS,
MOHOBJIaCTHHM JIEMKO3, BOJIOCATOKJIETOUHYD JieVkeMuio, JguMboMy XOIKKMHA
M HeXOOXKMHCKY JIMMbOMY .

24. CoemmHeHMe TII0 II.23, TOe JIeMKeMMUs TIpPenOcTaBJigseT codon
OCTPEM JIUMOOOJIACTHHIM JIEMKOS.

25. Cnoco® mpoduilakKTUKM MM JIeueHUSd paka, BKIOUAKIMY BBeIeHUE
naurMeHTy, HyxnawomemMycd B 2ToM0, 5»bdekTMBHOM HOO3H COeIMHEeHUS B
COOTBETCTBUNX C OOHMM M3 Mi.1-18.

26. OdapMalleBTHMUEeCKas KOMIO3MUIMA, CoIOepXalmasa CoelIVMHeHUe IO
JoboMy u3 1mn.l-18 B KoOMOMHaAMM C QapMalleBTUUECKUM [OIpHeMIIEMBM
HOCHTeJleM, pasbaBUTeJIeM MM BCIOMOTATeJILHEM BEMEeCTBOM.

I[Io DOBepeHHOCTH
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