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OINNUCAHUE U30BPETEHUSA
2420-566754EA/050
NUMUJIA30][1,2-BIIUPUJA3ZNHOBBIE TIPOU3BOJAHBIE B KAYUECTBE
HHI'UBUTOPOB TRK

Hacrosimiee m3o0peTeHrne OTHOCUTCST K ompeaesieHHbIM uMuaso[ 1,2-b |mupuna3nHOBBIM
COEIMHEHUSIM U K (papMaLeBTUYECKH MPHUEMJIEMbIM COJIIM Takux coenuHeHWd. Hacrosimee
n300peTeHne TakKe OTHOCHTCS K CrIoco0am TMONyYeHHs] COEJUHEHUH, COIepIKalluX TaKue
COEMHEHUs] KOMMNO3ULMH M K NPUMEHEHUI) TAaKUX COCJWHEHUN U COJied MpU JICUYEHUU
3a00€BaHN MM COCTOSIHUH, aCCOLMMPOBAHHBIX C aKTHBHOCTBIO TPONOMHO3HH-PELENTOPHOM
kuHa3bl (Trk). bonee kKOHKpeTHO, HacToslIee M300pETEHHE OTHOCHTCS K COEAMHEHHSIM M HX
COJISIM, IPUMEHUMBIM B kKauecTBe HHruouropos Trk.

Tponomunosun-penenropuele  kuHaszbl  (Trk) mpencraBnsror  coboif  ceMeNCTBO
pPeLEeNnTOpHBbIX THPO3UHKHHA3, AKTUBHPYEMBIX HEWPOTPOPUHAMH, TPYIIONH pPacTBOPHUMBIX
¢axTopoB pocta, BKIoUaroei B ceds pakrop pocra HepBoB (NGF), Heliporpodudeckuii pakTop
u3 TKaHe# rojoBHoro mo3ra (BDNF) u uefiporpodun-3 (NT-3) u netiporpodun-4/5 (NT-4/5).
Trk-peuenrtops! BkmouaroT B cedst Tpu npeacrasurens cemeiicrsa TrkA, TrkB u TrkC, xotopsle
CBSI3BIBAIOTCS C HEHPOTpOoHHAMM U OMOCPENYIOT Nepenady CUrHajoB oT HelpoTpoduHoB. NGF
axtusupyet TrkA, BDNF u NT-4/5 akrusupytor TrkB, u NT3 akrusupyer TrkC.

TpornoMno3uH-penenToOpHble  KHHA3bl  BOBJEYEHbI B  CIEAyOIMe 3a00JeBaHUS:
aTOMMYECKUN AEPMATUT, NICOPUA3, K3€Ma U y3JIOBaTas Movecyxa, OCTPbIM U XPOHUYECKUH 3y,
NPYPUT, BOCHAJICHHE, 3JI0KAYeCTBEHHAsI OMyXOJb, PECTEHO3, aTepPOCKJIepPO3, TpoMOO03, MPYpPHT,
HapylLIeHHe HIKHUX MOYEBBIBOMSIINX MyTel, BOCTAIUTENbHbIE 3a00EBaAHUS JIETKUX, TAKHe KaK
acTMa, aJUIePTUYECKUN PUHUT, 3JI0KAYECTBEHHAsl OMyXOJb JIETKUX, MCOPUATHYECKUH apTpHT,
PEBMATOUIHBIN apTPUT, BOCTAJIUTENIbHbIE 3a00/I€BaH sl KUIIEYHUKA, TAKME KaK sI3BEHHBIN KOJIHT,
oone3subr Kpona, ¢ubpo3, HelipomereHepaTuBHOe 3a0ojieBaHHe, 3a0O0JIEBAHUS, HAPYLICHHS U
COCTOSIHUSI, CBSI3aHHBIE C HAPYLIEHHEM MHUEMHU3ALMH WIH JEMHUENHU3AIHEH, ONpeneIeHHbIe
uH(EKIMOHHbIE 3a00JeBaHus, Takue Kak wHbekuus Irypanosoma cruzi (6one3np Yaraca),
CBs3aHHAsI CO 3JIOKAYECTBEHHOH OMNyXoJibl0 00Jb, XpoHHYecKas Oo0jb, HeipobiacToma,
3JIOKAQUYECTBEHHAsl OMYXOJb SIMYHUKOB, KOJOPEKTAJIbHBIA pakK, MeJaHOMa, 3JI0Ka4eCTBEHHAs
OIyXOJIb TOJIOBBI U LIEH, KAPLIUHOMA JKEJyIKa, KapLIIHOMA JIETKOTO, 3JI0KAYeCTBEHHAsI OIyXOJIb
MOJIOYHOH JKeJie3bl, MIH00IacTOMa, MEAYJUIO0IACTOMA, CEKPETOPHAs 3JI0KAYECTBEHHAs! OIYXOJIb
MOJIOYHOH JKeJe3bl, 3JIOKAYeCTBEHHAs! ONyXOJb CIFOHHOHM »KeNe3bl, MaNuUIIpHAs KapLHUHOMA
IIUTOBUHON JKEJIe3bl, MUEJIOJIEHKO3 y B3POCIHBIX, OMYXOJIEBBIH POCT M METACTa3UpOBaHHE, U
uHTepcrumanbHbiii ctuT. (C. Potenzieri and B. J. Undem, Clinical u Experimental Allergy,
2012 (42) 8-19; Yamaguchi J, Aihara M, Kobayashi Y, Kambara T, Ikezawa Z, J Dermatol Sci.
2009; 53:48-54; Dou YC, Hagstromer L, Emtestam L, Johansson O., Arch Dermatol Res. 20006;
298:31-37, Johansson O, Liang Y, Emtestam L., Arch Dermatol Res. 2002; 293:614-619; Grewe
M, Vogelsang K, Ruzicka T, Stege H, Krutmann J., J Invest Dermatol. 2000; 114:1108-1112;
Urashima R, Mihara M. Virchows Arch. 1998; 432:363-370; Kinkelin I, Motzing S,
Koltenzenburg M, Brocker EB., Cell Tissue Res. 2000; 302:31-37; Tong Liu u Ru-Rong Ji,
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Pflugers Arch - Eur J Physiol, DOI 10.1007/s00424-013-1284-2, onybiukoBaHO OHakH | Mast
2013 1), nybnukammu MEXIYHApOAHBIX 3asBOK Ha mareHT NeNe WO2012/158413,
WO02013/088256, W0O2013/088257 u W0O2013/161919, (Brodeur, G. M., Nat. Rev. Cancer 2003,
3, 203-216), (Davidson. B., et al., Clin. Cancer Res. 2003, 9, 2248-2259), (Bardelli, A, Science
2003, 300, 949), (Truzzi, F., et al., Dermato-Endocrinology 2008, 3(I), pp. 32-36), Yilmaz, T, et
al., Cancer Biology and Therapy 2010, 10(6), pp. 644-653), (Du, J. et al., World Journal of
Gastroenterology 2003, 9(7), pp. 1431-1434), (Ricci A, et al., American Journal of Respiratory
Cell and Molecular Biology 25(4), pp. 439-446), (Jin, W, et al., Carcinogenesis 2010, 31(11), pp.
1939-1947), (Wadhwa, S., et al., Journal of Biosciences 2003, 28(2), pp. 181-188), (Gruber-
Olipitz, M., et al., Journal of Proteome Research 2008, 7(5), pp. 1932-1944), (Euthus, D. M. et al,
Cancer Cell 2002, 2(5), pp. 347-348), (L1, Y .-G, et al., Chinese Journal of Cancer Prevention and
Treatment 2009, 16(6), pp. 428-430), (Greco, A, et al., Molecular and Cellular Endocrinology
2010, 321(1), pp. 44-49), (Eguchi, M., et al., Blood 1999, 93(4), pp. 1355-1363), (Nakagawara, A
(2001) Cancer Letters 169: 107-114; Meyer, J. et al. (2007) Leukemia, 1-10; Pierottia, M. A. and
Greco A, (2006) Cancer Letters 232:90-98; Eric Adriaenssens, E., et al. Cancer Res (2008) 68:(2)
346-351), (Freund-Michel, V; Frossard, N., Pharmacology & Therapeutics (2008) 117(1), 52-76),
(Hu Vivian Y; et. al. The Journal of Urology (2005), 173(3), 1016-21), (Di Mola, F. F, et. al. Gut
(2000) 46(5), 670-678) (Dou, Y .-C., et. al. Archives of Dermatological Research (2006) 298(1),
31-37), (Raychaudhuri, S. P, et al., J. Investigative Dermatology (2004) 122(3), 812-819) u (de
Melo-Jorge, M. et al., Cell Host & Microbe (2007) 1(4), 251-261).

CornacHO OZJTHOMY acIIeKTy, HaCTosAIIee H300peTeHNEe OTHOCUTCS K COGANHEHUIO (POPMY JIbI
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@
WK ero (PapMaleBTUUECKH PUEMIIEMON COJIH UJIH COJIbBATY,
rue:
R! Beibpan w3 H, -XR7, (C-Ce)ankuna, (C;-Cg)uukmoankmna u C-cBs3aHHOTO 4-6-
YJICHHOTO Te€TEPOLMKJIIOANIKUIIA, conepkamero 1-2 rerepoaroma, BeiOpanHbix 3 N, O u S;
X BeIOpaH u3 -CH,-;
R? BoiOpan u3 H u -SR;
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R3 BbiOpan u3 H u ranoreHa,

R* Bei6pan u3 H u (C1-C;)ankuna,

R BbiOpan u3 H u ranoreHa,

RS mpexncrasisier coboit MeTu,

R7 mpexncraBisier co0oii  (eHMI, 3aMEIEeHHBI THAPOKCH, THE THIPOKCHU(PEHHUIT
Heo0s3aTeJIbHO TOTIOJHUTENIBHO 3aMEIIeH raJIOTeHOM;

npu ycioBuy, 4to eciu R? mpencrasisier coboit H, To R! mpencrasnsier codoit XR.

CornacHO OTHOMY BapHaHTY OCYILECTBJICHUS] HACTOSILErO H300PETEeHHsI, ONpeIeIeHHOMY
BhIlle B HacTosimieM nokymenre, R! BeiOpan u3z XR7, (C-Cg)ankuna, (C;-Cg)umknoankuna u C-
CBSI3aHHOTO 4-6-4JIEHHOTO reTepOLMKIIOAKHIIA, CoAeprKalnero 1-2 rerepoatoMa, BIOPAHHBIX H3
N,OuS.

CornacHO JIOTOJHUTENPHOMY BapHAHTY OCYINECTBJICHUS HACTOSINEr0 H300peTeHus,
ornpereNeHHOMY Bbille B HactosimieMm nokymenre, R! BoiOpan u3 (Ci-Cq)amkuna u (Cs-
Cg) LMK IIOATK .

CornacHO aJbTepPHATHBHOMY AOMOJHUTEIBHOMY BAapUAHTY OCYINECTBJICHUS] HACTOSILIETO
M300peTeHus], OMpeNesIeHHOMY Bbille B HacTosimeM nokymente, R! BoiOpan u3z XR7 u C-
CBSI3aHHOTO 4-6-4JIEHHOTO reTepOLMKIIOAKHIIA, CoAeprkaiero 1-2 rerepoatoMa, BBIOPaHHBIX M3
N,OuS.

CornacHO eme OAHOMY IONOJHUTEIBHOMY BapHAHTy OCYINECTBICHUS HACTOSIIIETO
M300peTeHus], ONpeneIeHHOMY BbILIE B HACTOsIEM aOkymeHte, R! mpencrasisier coboii (C;-
Ce)ankmu.

CornacHO ele OXHOMY IOMOJHUTEIHHOMY BapHAHTy OCYINECTBJEHUS HACTOSILIETO
M300peTeHus], OMpeNeeHHOMY BbIE B HacTosiiieM nokymeHre, R! BeiOpan u3z XR’7 u C-
CBSI3aHHOTO 4-6-4JIEHHOTO reTEepOLMKIIOAIKIIA, CoIeprkaiero 1-2 rerepoatoma, BIOPaHHBIX W3
NuO.

CornacHO  ApYyroMy  BapHaHTy  OCYLIECTBJIEHHs]  HACTOSIIIEr0  H300peTeHus,
OIpEeNEeIEHHOMY BBILIIE€ B HACTOSIIEM NOKyMeHTe, R? mpencrasnsier coboii -SR.

CornacHO  ApYyroMy  BapHaHTy  OCYLIECTBJIEHHs]  HACTOSIIIEr0  H300peTeHus,
OTpeNIENIEHHOMY BBIIIE B HACTOsIIIIEM OKyMeHTe, R? mpencrassier coboit H wmu ¢rop.

CornacHO  ApyroMy  BapHaHTy  OCYLIECTBJIEHHsS  HACTOSIIIEr0  H300peTeHus,
OTIpEeeIEHHOMY BBILIIE€ B HACTOSIIEM NOKyMeHTe, R* mpencrasnsier coboii H.

CornacHO  ApYyroMy  BapHaHTy  OCYLIECTBJIEHHsS  HACTOSIIIEro  H300peTeHus,
OTpeNIEeNIEHHOMY BBIIIE B HACTOsIIIIEM OKyMeHTe, R mpencrasisier coboit H wmu ¢rop.

CornacHO  ApyroMy  BapHaHTy  OCYLIECTBJIEHHsS]  HACTOSIIIEro  H300peTeHus,
OTpENIEeIEHHOMY BBIIIIE€ B HACTOSIIEM JOKyMeHTe, R’ mpexncrasisier coboii (heHmII, 3aMeleHHbII
TMAPOKCH, IJie TUAPOKCU(EHMT HeoO3aTeIbHO JOMOJHUTEPHO 3aMelieH Gropom.

CornacHO elie OXHOMY [OINOJHUTEIPHOMY BAapUAHTY OCYIUECTBJCHHUS, HACTOsSILIEe

n300peTeHne OTHOCHUTCS K COeAMHEHUI0 (popmysl la
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WK ero (hapMarieBTHYECKH MPUEMIIEMOM COJIM MJTH COJIbBATY, riue 3Hadenust R, R?, R3, R*

Ia

1 R onpeziesieHs! BbIllle B HACTOALIEM IOKYMEHTE MPUMEHHUTENBHO K COequHeHUI0 (HhopmyJibl 1.

CornacHo OAHOMY BapHaHTY OCYLIECTBJIEHMs, OTHENbHbIE COEIUHEHUS COIJIACHO
HACTOSAIIEMY N300PETEHUIO MPEACTABISIOT COOOH COEMHEHNS, IEPEUHNCIICHHbBIE HIKE B paszene
«IIpumepsni».

CornacHO APyromMy BapHaHTy OCYINECTBJICHHUsS] HACTOSAIIErO M300pETeHMs, MPEIIIOKEHO
COEIMHEHHUE COTJIACHO HACTOSIIEMY U300pETeHHI0, KOTopoe BriOpaHo u3 [Ipumepos 1, 2, 3, 4, 5,
6 u 7, nunu ero papmManeBTHYECKH IPUEMIIEMasi COJIb UJTH COJIbBAT.

CornacHO APyromMy BapHaHTy OCYINECTBJICHHS] HACTOSIIErO M300PETeHMs, MPEIIIOKEHO
COEIMHEHHUE COTJIACHO HACTOSIIIEMY U300PETeHUI0 KOTOPOE BHIOPAHO H3:

N'-imano-6-[2-[ S-prop-2-(metuncyabdannn)penwn |nupponuaus- 1 -mi]-N-[(3R)-okcan-
3-unumunaszol 1,2-bnupunasun-3-kapOOKCUMUIAMHUIA,

N'-mano-6-[2-[ S-prop-2-(meruncyabdannn)henwn |nupponuaus- 1 -mn]-N-[(okcan-3-
wiumuaasol 1,2-b]nupunasun-3-kapOoKkcUMHUIAMUNA,

N'-nmano-N-31uin-6-[4-¢prop-2-[ 5S-dprop-3-(MeTuncynbbanmn)Gerun | muppoauaus- 1 -
wi|umuaasol 1,2-b]nupunazun-3-kapOokcuMHUIaMUA,

N'-nmano-N-31uin-6-[4-¢prop-2-[ S-dprop-2-(MeTuncynbbanmn)GeHus muppoarngus- 1 -
wi|umuaasol 1,2-b]mupunazun-3-kapOoKkCUMHUIAMUNA,

N-6yTun-N'-unano-6-[4-dprop-2-[5-prop-2-(Mmeruncynbhanwn)berw |mupponuaus- 1 -
wi|umuaasol 1,2-b]mupunasun-3-kapObokcuMuIaMuna,

N'-imano-N-1ukiorekcui-6-[4-¢grop-2-[ S-¢prop-2-

(Metuncynbganun) e | mupponuanH- 1 -mn Jumunaso[ 1,2-b nupunasun-3-kapbokcumMunaMuna,;
u

N'-mano-6-[2-[ S-¢prop-2-(meTuncynbdannn)ennn |muppoauaus- 1 -mi|-N-[(3-
runpokcudenn)mern Jumunaso[ 1,2-b Jnupunasun-3-kapbokcuMUIaMuaa;

WM ero (papMaleBTHIECKH PUEMIIEMasi COJIb I COJTbBAT.

CornacHo ApyromMy BapHaHTy OCYILIECTBIIEHHsS HACTOSIIErO M300pETEeHHs, MPEasIOKEeHO
COEIMHEHHNE COTJIACHO HACTOSIIIEMY M300PETEHHI0, KOTOPOE BHIOPAHO H3:

(Z2)-N'-ttnano-6-[(2R)-2-[5-¢rop-2-(meruncynbhanmn)perrn | -muppoauaus- 1 -ui|-N-
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[(3R)-okcaH-3-mi|umunasol 1,2-b|nmupunasun-3-kapOoKCUMHUIAMHUTA,

(Z2)-N'-inano-6-[(2R)-2-[5-¢rop-2-(meruncynbhanmn)perrn | -muppoauaus- 1 -ui|-N-
[(3S)-okcan-3-mi|umunaso[ 1,2-b |mupunazun-3-kapOOKCUMHUIAMUAA;

(Z2)-N'-mano-N-atun-6-[(2R,4S)-4-¢pTop-2-[ S-dpTop-3-
(Metuncynbghanun)peHn | muppoauanH- 1 -mn jumunasol 1,2-b nupunasun-3-kapbokcumunamuna,;

(Z2)-N'-mano-N-atun-6-[(2R,4S)-4-¢pTop-2-[ S-dpTop-2-
(Metuncynbhanun)pern | muppoauanH-1-mn jumunaso| 1,2-b nupunasun-3-kapbokcumunaMmusna,;

(Z2)-N-6yTun-N'-unano-6-[(2R,45)-4-¢prop-2-[ 5-prop-2-
(Metuncynbganun)peru | muppoauanH-1-mnlumunaso[ 1,2-b nupunasun-3-kapbokcumunamusna,;

(Z2)-N'-imano-N-uknorekcni-6-[(2R,4S)-4-pTop-2-[ S-pTop-2-
(Metuncynbanun)peHu | muppoauanH-1-unjumunaso[ 1,2-bnupunasun-3-kapbokcumunamuna,;
u

(Z2)-N'-imano-6-[(2R)-2-[5-¢prop-2-(meruncynbhanmn)perwn | -nuppoauaus- 1 -ui]-N-
[(3-runpoxcudenmn)merin Jumunaso| 1,2-bnupunasus-3-kapOokCuMUIaMuaa,;

WM ero (papManeBTUYeCKU preMiieMast COJIb WIIN COJIbBAT.

CornacHo ymOMSIHYTBIM B HACTOSIIIEM JOKYMEHTE€ BapHaHTaM OCYILECTBIIEHHs, €CIIU
OTIpeJIeNIeHbl JIUIIb KOHKPETHbIE NEePEMEHHbBIE, TO MPENIoaraeTcs, YTo 3Ha4eHUsl OCTABLIMXCS
HepEeMEHHBIX ONpPEeeeHbl B HACTOSIIIIEM AOKYMEHTE B JTIOOOM BapHaHTE OCYIIECTBICHUs. Takum
oOpa3oM, HacTtosiiee M300peTeHHe OTHOCUTCA K KOMOMHALMHM OTPaHUYEHHBbIX  WIIH
HeoOs3aTeNIbHBIX ONPEAEIeHUI IePEeMEHHBIX.

IIpenmnonaraercsi, 4TO HCIOIb3yEeMbIe B HACTOSIIEM JTOKYMEHTE MOCIEAYIOLINE TEPMHHbI
XapaKTEPU3YIOTCS CIENYIOIUMHI 3HAYSHUSIMH:

Hcnonb3yemblii B HACTOSIIEM MOKYMEHTE TEPMHH «HEOOS3aTebHO 3aMeIleHHbIN
O3Ha4aeT rpymiy, KOTopasi MOXKeT OBbITh HE3aMEIEHHOH TN 3aMEIEHHON 1O OTHOMY HJIH IByM
WK TPEM TMOJIOKEHHUSIM JTIOOBIM 3aMeCTUTENIeM WK JIF00OW KOMOWHAIMEH 3aMeCTUTENeH,
NEPEYHCIICHHBIX JJajiee B TEKCTE.

Hcnonp3yeMblil B HACTOSILIEM JOKYMEHTE TEPMUH «TaJIOTE€H» WJIH KTAJOUI» OTHOCUTCS K
¢Topy, xopy, 6pomy u Hony.

Hcnonp3yeMblii B HACTOSAILIEM IOKYMEHTE TEPMHH «JKHID) OTHOCHUTCS K TOJHOCTBEO
HACBIIIEHHOMY pAa3BETBJICHHOMY MWJIM HEPa3BETBICHHOMY YIJIEBOJOPOIHOMY (PparMeHTy,
coaepxkamemy a0 20 aromoB yriepona. Eciu He yka3aHO HMHOE, TO QKW OTHOCHUTCS K
YTJIEBONOPOIAHBIM (hparMeHTam, coaepskamum 1-16 atomoB yriepona, 1-10 atomoB yriepona, 1-
7 aToMoB yriepona win 1-4 aToMoB yriepona. TUNMHYHBIE MPUMEPHI AJIKUAJIA BKIIFOYAOT B ceOs
0e3 orpaHHUEHHUs] METUJI, STUJI, H-TIPOITIJI, U30TPOIIIIL, H-OyTHII, 6mop-0y T, U300y TUIL, mpent-
OyTWI, H-TIEHTHJI, H30TEHTHJI, HEOTIEHTUJI, H-TeKCHJI, 3-MEeTHIITeKCHII, 2,2-TUMEeTUINEeHTWI, 2,3-
OUMETHIIIICHTHI, H-TeTITHII, H-OKTHJI, H-HOHWJI, H-IeUWJI, U T. 0.

Hcnone3yemsiii B HactositeM aokymeHTe TepMuH «Ci-Csankmmy, «Ci-Cgankum, «Ci-
Csankuim», U T. 11, O3HAYAET AJKWJIBHYIO TPYIIY, KOTOpPasi CONEPKUT OT OAHOTO A0 TPeX, LIeCTH
WJIA BOCbMH (WJIM COOTBETCTBYIOIIE YHCIIO) ATOMOB yTJIEpOTIa.

HCHOHBSyeMbeI B HACTOALIEM OOKYMECHTC TCPMUH «LOUKIOAJKUID> OTHOCUTCA K
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HACBILICHHBIM HJTH HEHACBIIIEHHBIM HEAPOMATUIECKUM MOHOLIUKJINISCKUM, OUIHMKITHYECKUM T
TPULIUKJIMYECKUM YTJIEBOAOPOAHBIM Irpynnam u3 3-12 atomos yraepoaa. Ecnu He yka3aHo HHOE,
TO LMKJIOAJIKIJI OTHOCUTCS K LUKJIMYECKUM YTJIEBOJOPOAHBIM TPYyMIaM, COAep KaluM OT 3 10 9
KOJIbLIEBBIX aTOMOB YTJIepoJa UK OT 3 10 7 KOJBLEBBIX aTOMOB yriepoaa. MmmocrpaTuBHbie
MOHOLIMKJIMYECKHE YTJIEBOIOPOIHBIE TPYIIITbI BKIIIOUAIOT B ceOst Oe3 OrpaHUYeHMs] MUKJIOTPOITIIL,
LIUKJIOOYTHJI, IUKJIOTIEHTWI, LUKJIOTCHTCHWI, IHUKJIOTeKCHJI M IUKJIOTeKCEeHWI, WU T. IL
HNnnrocTpaTuBHbIe OUIIUKITNYECKIE YTIIEBOAOPOAHBIC TPY Il BKJIIOYAOT B Ce€0st OOPHIII, MHIWI,
reKCaruJpOuHANI, TeTparuapoHadTh, nexaruapoHadTh, Oounumkio[2.1.1]rexcun,
ounukio[2.2. 1 rentun, Ounukino[2.2.1]rentenmn, 6,6-qumerunounmkio[3.1. 1] renrun, 2,6,6-
tpumeTHnONIUKIO[3.1. 1 rentun, Oumkino[2.2.2|oKTrI, u T. 1.

«C5-Cg-UMKIIOANKUDY O3HAYAET LUKJIOANKIIBHYIO TPYIIY, COAEPKAIYIO 3-8 KONbIEBbIX
aTOMOB yIJIepOJa, HAampUMep, MOHOLMKJIMYECKYIO TpPYMIy, TaKyk KakK LUKJIOMPOIHI,
LUKJIOOYTHJI, LUKJIOMEHTIJI WIM LHUKJIOTeKCHI, LUKJIOTENTWI, LHUKJIOOKTHJI, LUKJIOHOHII WU
LUKJIOACLMI, WM OUIMKJINYECKY TPYIIY, TAKyK KaK OWIMKJIOTENTHJI WA OHIIMKIOOKTHIL.
MokeT yka3bpIBaTbCA PA3JIUUHOE YUCIO aTOMOB YIJIEpOJla C COOTBETCTBYHOLIUM H3MEHEHHEM
OTIpEeAENIECHUs!.

Hcnonb3yemsblil B HACTOSIIIEM JOKYMEHTE TEPMUH KAJKOKCH» OTHOCHUTCA K ankui-O-, rae
3HAYEHUE AJIKWJIA OTNPEAEJICHO BBILIE B HACTOALIEM AOKyMeHTe. TunuuHble NpUMepbl aJKOKCH
BKJIIOUAIOT B ce0s1 6€3 OrpaHnueHusi METOKCH, STOKCH, TIPOIIOKCH, 2-TIPOTIOKCH, Oy TOKCH, mpem-
OyTOKCH, MEHTHJIOKCH, T€KCUJIOKCH, LHKJIOMPONUIOKCH-, [IMKJIOTeKCUIOKCH-, B T. 1. OObIUHO,
AJIKOKCUTPYIIIBI ~ cofep»kar mnpubnusureapbHO 1-7, kak Oojiee MOAXONSIIUN  BapHaHT
npuOIM3UTENBHO 1-4 aTOMOB yriepona.

Hcnonb3yempiii B HACTOAIIEM AOKYMEHTE TEPMHUH «TETEPOLMKIIOATKUID OTHOCHTCS K
HACBIIIIEHHOMY WJIM HEHACBIIIEHHOMY HEapOMaTUYeCKOMY KOJbIy WM KOJBIEBOH CHUCTEME,
HanpUMep, KOTopasi MPEACTaBIsET COO0M 4-, S-, 6- WK 7-4JIEHHYE MOHOLIMKJIMYECKYIO, 7-, 8-, 9-,
10-, 11- wim 12-unennyro Ounmkiudeckyro wiu 10-, 11-, 12-, 13- 14- wim 15-uneHHyrO
TPULIMKJIMYECKYIO KOJIBLIEBYIO CHCTEMY U COAEPKUT 1O MEHbIIEH Mepe OAWH TeTepoaToM,
BbiOpanHbi U3 O, S u N, rne N u S Takke MOTyT ObITh HEOOS3aTENIbHO OKUCIIEHBI 0 PA3TMYHBIX
CTeTIeHel OKHUCIIeHHs. [ eTepouKInuecKasl TpyIna MOKeT ObITh PUCOEIUHEHA TIO TETEPOATOMY
win atomy yriepona. C-CBs3aHHAsI TeTePOLMKINYECKasl TPYINa MOXKET ObITh IPUCOETUHEHA 110
aromy aszorta. [Ipumepsl rerepouUKIOB BKIOYAIOT B cebs Terparugpodypan (THF),
muruapodypan, 1,4-nuokcan, mopdonus, 1,4-1uTHaH, TUNIEPA3HH, TUNIEPUANH, 1,3-AHOKCONaH,
UMUIA30JIUANH, UMUAA30JIMH, NHPPOJIUH, MUPPOJUANH, TETPArUAPONUpPAH, IUTUIPOIHPAH,
OKCaTHOJIaH, TUTHONAH, 1,3-auokcaH, 1,3-quTHaH, okcaTnaH, THOMOP(OJIUH, TOMOMOP(OJIHH U T.
.

Ecnu xOHTEKCTOM HE MPEeayCMOTPEHO WHOE, TO MO BCEMY HACTOSIIEMY OMHUCAHHUIO H
nocienyomeii Gopmyie H300pETeHHUs, CIOBO «COAEPIKATHY MM €ro BapHalld, TaKue Kak
«COIEPKUTY WIIH «COAEPKAIHUy, NOJDKHBI MOHUMATHCS KaK BKJIFOYANOIINE B ceOsl yKa3aHHOE
YUCJICHHOE 3HAYEHUE WM CTaAHMI0, WIM TPYMIY YUCIEHHBIX 3HAYEHUN WM CTaIHii, HO HE

HUCKJIFOYAaoIHe J000ro ApPYyroro 4uCJCHHOIO 3HAYCHUA WK CTaAWUU, WKW T'PpynIibl YUCJICHHBIX
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3HAYEHUI WU CTaau.

CoenuHeHHs1 COTJIACHO HACTOSIIIEMY H300PETEHHIO BKJIIOYAOT B Ce0sl COENUHEHHUS
dopmynel (I) m ux comu, onpenesieHHbIC Aajiee B HACTOSIIEM JOKYMEHTE, UX TMOIHMOPQBHIL,
W30MepPhl W COJIbBAThI (BKJIFOYAsl OMNTHYECKHE, T€OMETPHUECKHUE HM30MEPBI U TayTOMEPHI),
OTIpeIIeICHHbIE J1ajie€ B HACTOSIIEM JTOKYMEHTE, U MEUEHble N30TONaMH COeTUHEHHs (hOPMYJIbI
(D).

Hacrosimee n3obperenne takxke BKIIOYaeT B cedst papMalieBTUIECKH MPUEMIIEMbBIE COJIH
coenunenust ¢popmyisbl (I). Ilompasymesaercs, 4To «(papMaleBTUYECKU MpUEMIIEMasi COJIbY
O3Ha4yaeT COJib CBOOOIHOW KHCIIOTHI UJIM OCHOBAHUSI COEIMHEHHs, PEACTaBICHHOrO (GopMy IO
(I), xotopast sBIsieTCST HETOKCUYHOW, OWMOJOTMUeCKH TMPUEMIIEMON WM HWHBIM 00pazoM
Ononornyecku NoAXo el Ui BBeeHUs CyOpeKTy (B obmem ciydae cM. G.S. Paulekuhn, ef al.,
"Trends in Active Pharmaceutical Ingredient Salt Selection based on Analysis of the Orange Book
Database", J. Med. Chem., 2007, 50:6665-72, S.M. Berge, ef al., "Pharmaceutical Salts", J Pharm
Sci., 1977, 66:1 -19 u Handbook of Pharmaceutical Salts, Properties, Selection, and Use, Stahl
and Wermuth, Eds., Wiley-VCH and VHCA, Zurich, 2002).

IMpumepamu papmanieBTUHYECKU MPUEMJIEMbIX COJIEH SIBJISIFOTCS COJIU, KOTOPBIE SIBJISTFOTCSI
bapmakonorndecku 3GPeKTUBHBIME U MOIXOASALIMMHU JJIsi KOHTAKTa C TKaHSIMH CyObekTa Oe3
NPOSIBJIGHUS] HEKENATENbHOM TOKCUYHOCTH, pa3fApa)€HUs WIM aJUIEPrHYecKOd peakiuu.
Coenunenne ¢opmyiasl (I) MoxkeT comepikaTh OOCTATOYHO KHUCIYHO TPYyIIy, XOCTATOYHO
OCHOBHYIO rpymnmy wid o0a Tuma (YHKUMOHAJIBHBIX TPYMON, © COOTBETCTBEHHO
B3aMMOJIENICTBOBATh C ILEJIbIM PSIIOM HEOPTaHHYECKUX M OPraHHYeCKMX OCHOBAaHUH U
HEOPraHHYECKUX M OPTaHHYECKHUX KUCIIOT ¢ (OpMHUpOBaHHEM (DapMaleBTUYECKHU MPHEMIIEMOI
COJIH.

dapmarieBTUYECKH  NPUEMIIEMbIE  KUCIIOTHO-aJJUTHBHBIE  COJNH  MOTYT  OBITb
cOpMHPOBAHBI ¢ HEOPTAHHYECKUMH KHUCIIOTAMH M OPraHWYECKHUMM KHUCJIOTaMH, KaK Harpumep
areTaThbl, acrapTaThl, O€H30aThl, 0€3UIIaTh, OPOMHIBI/ THAPOOPOMHUIEL, OHKapOOHATHY/KapOOHATHI,
oucynbdarer/cynbdarel, kampopcyibhOHATHI, XJIOPUIBY/THIPOXJIOPUIBI, XJIOPOTEOPUIUHATHI,
LUTPAThI, 3TAHAUCYILPOHATHI, ()yMapaThl, TIFOLENTAThI, TJIFOKOHATHI, [IFOKYPOHATHI, THUIITY PATHI,
THAPOHOIMIBI/ HOMUIBI, W3ETHOHATHI, JIAKTATBI, JAKTOOMOHATBI, JaypHJICYJIb(aThl, MajaThl,
MajieaTbl, MaJiOHATbl, MAaHAENaThl, ME3WIaThl, METWICYJb(aThl, HAPTOATHI, HAMCUIATHI,
HUKOTHUHATBI, HUTPATBI, OKTAJEKaHOAThl, OJI€aThl, OKCAJaThl, MaJbMUTATHI, [AMOATHI,
docdarei/runpodocharel/ murunpodocdarsl, MOTUrasaKTypOHATHI, MPOMHOHATHI, CTEapaThl,
CYKIIMHATBHI, CyIb()OCATUIINIIATHI, TapTPaThI, TO3MUJIATHI, TpudTOpALIETATHI u
TpuTOpMETHICY IBPOHATBL.

Heopranudeckrie KMCIOThI, W3 KOTOPBIX MOTYT OBITh MOJyYE€HbI COJIH, BKIIFOYAIOT B CeOsl,
HarpuMep, COJSIHYI) KHUCJIOTY, OpOMHCTOBOAOPOIHYIO KHCIJIOTY, CEPHYIO KHCIOTY, a30THYIO
KHUCIOTY, POChHOPHYIO KUCIIOTY, U T. II.

OpraHudecKkie KHUCIOTBI, U3 KOTOPBIX MOTYT OBbITh TOJyY€HbI COJIM, BKIKOYAKOT B ce0sl,
HarpuMep, YKCYCHYIO KHCJIOTY, NPOMHUOHOBYIO KHCJIOTY, TJIHKOJEBYIO KHCJIOTY, IIABEJIEBYIO

KHUCJIOTY, MAaJIEMHOBYIO KHCJIOTY, MAaJIOHOBYIO KHCJIOTY, SIHTApHYIO KHCIOTY, (ymMapoByiO
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KHCJIOTY, BUHHYIO KHCJIOTY, TUMOHHYIO KHCJIOTY, O€H30HHYIO KHUCJIOTY, MUHAAJIBHYIO KHCIIOTY,
METaHCYJIb(OHOBYIO KHCJIOTY, 3TAHCYJIb()OHOBYIO KHCJIOTY, TOJYOJCYIb()OHOBYIO KHCIOTY,
TpUPTOPMETHIICYTIHPOHOBYIO KUCIIOTY, CYJIb(OCATHIMIOBYIO KUCIIOTY, U T. 1. PapMarieBTHIECKH
IpUeMIIEMble OCHOBHO-aJIUTUBHBIE COJIM MOTYT OBITH CHOPMHUPOBAHBI C HEOPraHMYECKUMH U
OpPTaHUYE€CKUMHU OCHOBAHHUSIMHU.

Heopranndeckre 0OCHOBaHUs, U3 KOTOPBIX MOTYT OBITh Oy YE€HBI COJIH, BKIIFOYAOT B Ce0s,
Harnpumep, conu aMMoHus U MetayuioB u3 I-XII rpynn mepuoxmndeckoii Tadmuubl. CornacHo
OTIpeNIeIeHHbIM BapUaHTaM OCYLIECTBJIEHUS, COJIM TOJIYYAIOT C HATPHEM, KaJUEM, aMMOHHEM,
KaJbLIUEM, MarHueM, >KeJle30oM, cepeOpoM, IIMHKOM H MeAbI0, OCOOEHHO IMOIXOASIIUE COJIU
BKJIFOYAIOT B ce0sl COJIM aMMOHUSI, KaJlusl, HATPHUs, KaJIbLUsl U MarHusl.

Opranngeckre OCHOBaHUS, U3 KOTOPBIX MOTYT OBITH IOJIy4€HBI COJIM, BKJIIOYAIOT B ce0s,
HarpuMep, MepBUYHbIC, BTOPUYHBIE M TPETUYHbIE AMUHBI, 3aMELICHHbIE AMUHBI, BKJIOUas
BCTpEYAIOIIMecs B TMPHUPOJE 3aMEIICHHblE AaMUHBL, LUKINYECKUE aMHUHBl, OCHOBHbIE
MOHOOOMEHHbIE CMOJIBL, U T. I. OnpeneneHHble OpPraHMYECKHe aMHUHBI BKIIOUAIOT B ceOst
U30MPONUIAMUH, OEH3aTHH, XJIOPUHAT, IUSTAHOJNAMMH, IUSTWIAMHH, JIM3UH, METJIyMHUH,
NUMEepasuH U TPOMETaMHH.

ITpumepsl (papmMaLeBTHYECKH NPUEMIIEMBIX COJIEH, B HYAaCTHOCTH, BKJIIOYAIOT B ceOs
cynbpatel,  nupocynbdarbl,  Oucynbdarel,  cynbpurs, — Oucynbdutel,  ¢ocdarsl,
moHoruapodocdatel, aurunpodocdarer, meradocdarel, nupodocdarel, XnOpUAEL, OpPOMUABIL,
Hoauzbl, anerarsl, MPOIMOHATHI, EKAHOATHI, KalIPUJIAThl, aKPHIAThl, POPMHUATHI, N300y THUPATBHI,
KampoaThl, TeNTAHOATBHI, MPOMHOJATHI, OKCAJNaThl, MaJIOHAThl, CYKLHUHATBbI, CyOepaTsl,
cebaumHathl, (ymaparbl, Majearbl, OyTHuH-1,4-muoaThl, TreKCcHUH-1,6-nuoaThl, OEH30aThl,
XJIOpOEH30aThl, METUJIOEH30aThl, AUHUTPOOEH30aThl, THAPOKCHOEH30aThl, METOKCHOEH30aThl,
¢ranats, Cyb(OHATHI, KCUJIONICYJIb(OHATBL,  (pEeHIIAeTaThl, (eHIIPONHOHATSI,
(eHunOyTHpaThl, LUTPATBI, JIAKTAThl, Y-TUAPOKCHOYTHUPATHI,  TJIMKOJSITHI,  TapTpPAaTHI,
METaHCYJIb(OHATHI, TPOMAHCYIb(GOHATHL, HadTamuH-1-CyabdpoHaTsl, HaQTaTHH-2-CyIB(POHATH U
MAaHJIeNaThL.

Kpome Toro mpenmonaraercs, 4to Jjro0as NMPEACTaBICHHAs B HACTOSIIEM JIOKYMEHTE
¢bopMyna Takke OTHOCHUTCS K THApATaM, COJbBAaTaM H MOJUMOpP(daM TaKUX COCOUHEHUH U HX
cMecsIM, Jake ecyu Takue (opMbl HE yka3aHbl B siBHOM Bupe. CoenmHenue Qopmyssl (1) wium
(bapMaLIeBTHUECKH MpHEMJIEMast COJib coenuHeHust popmyJbl (I) MOryT OBITE MONyUeHB! B BHIE
compBara. ConpBaThl BKJIIOYAOT B ce0s combBata, CGHOPMUPOBAHHBIE B pe3yJbTare
B3aUMOJEHCTBUA WM 00pa3oBaHMsA KOMIUIEKCOB COEAMHEHUI COIMJIACHO HACTOSILIEMY
U300pETEHNI0 C OOHMM WJIM HECKOJIbKMMH DPAaCTBOPHUTEISIMH, JHOO B BHIE PacTBOpa, JUOO B
TBEPIOH WM Kpuctaymmyeckoi ¢opme. CoOriacHO HEKOTOPHIM BapHAHTAM OCYINECTBJICHUS,
pacTBOpPUTENb NPEACTABIsIET COOON BOMY, a CONBBATHI SBISIOTCS TUApatamMu. B nomonneHue,
oTpeneNeHHble KpucTammnueckue ¢Gopmsel coenuneHust popmynbl (I) wmm dapmaneBTHUECKH
npuemieMoil conu coenuHeHus: ¢opmyibl (I) MOryT ObIT MOJYyYEHBI B BUAE COKPHUCTAIJIOB.
CornacHo ompeneneHHbIM BapHaHTaM OCYIIECTBIICHHS HACTOSIIErO M300pETeHMs, COCIUHEHNE

dbopmynsl (1) wm papmaneBTHUECKH pUeMIIeMasi CoJib coenuHeHust popmyibl (I) MoryT ObITh
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nojiydeHbl B Kpucramimueckoi ¢opme. CorimacHo apyruM BapHaHTaM OCYILIECTBIICHHS,
coennaenne Gopmybl (I) MoskeT ObITh MOTYYEHO B OAHOMN M3 HECKOJIBKHUX TMOJUMOPGHBIX (PopM,
B BHJE CMECH KPUCTAJUIMYECKUX (OpM, B BHUAE MOIMMOpPHOH Gopmbl min B BHAE aMOpQHOH
¢opmbl. CornacHo APYyrdM BapHWiaHTaM oOCyInecTBieHusi, coenuHenune (opmynsr (I) moker
npeTeprieBaTh NPEBPALIEHNE B PACTBOPE MEXIY OJHOW MIIM HECKOJBKMMH KPUCTAJUTMYECKUMHU
dbopmamu w/mnu noauMopHEIMU GOPMaMH.

CoenuHeHMsT COTJIACHO HACTOSIIIEMY H300PETEHHI0, KOTOpPbIE COAEpIKaT TPYIIIbI,
CHIOCOOHBIE K B3aMMOJEHCTBHIO B KAa4eCTBE JOHOPOB W/WIIM aKLENTOPOB BOIOPOIHBIX CBS3EH,
MOTyT OBbITb CHOCOOHBI (OPMHUPOBATh COKPUCTAIUIBI C MOAXOAALIMMH  (HOPMHUPYIOIINUM
COKPUCTAJUIBI areHTaMu. YKa3aHHbIE COKPUCTAJUIBI MOTYT OBITb MNMOJYYEHbI M3 COETUHEHUI
dopmynbl (I) m3BeCTHBIMU MeTOmUKaMu (HPOPMHUPOBAHHSI COKPUCTAIUIOB. Takue MeETOANKU
BKJIFOYAIOT B ce0sl M3MeNbueHue, HarpeBaHHe, COBMECTHYIO BO3TOHKY, COBMECTHOE IUIABJIEHUE
WY TIPUBEICHNE B KOHTAKT B pacTBOpe coeanHeHui Gpopmysl (I) ¢ popMupyroLmm cCoKkprcTamIbl
areHTOM B YCJOBHUSIX KPUCTAJUIM3ALMU M BbIAeNeHHe C(OPMHUPOBABIIMXCS TEM CaMbIM
cokpuctaiuioB. [loxxopsmue (HOpMHUPYIOLIME COKPUCTAIBI COCOMHEHMs BKIJIIOYAOT B ceOst
areHtbl, onucanbel B nokyMenre WO 2004/078163. CnenoBaTenpHO, HacTosiiee U300peTeHue
AOMOJHUTEIBHO OTHOCUTCS K COKPUCTAILIAM, COAepsKaIuM coenunerne Gopmydsi (I).

ITogpasymeBaetcsi, 4to 00asi NpPUBENEHHAs B HACTOSAINEM JOKyMEHTe (opmylia
n300pakaeT COEAMHEHHs CO CTPYKTYPOH, OTPaK€HHOH CTPYKTypHOH (opmymol, a Takke
omnpezneneHHble Bapuanuu 1 Gopmel. B yacTHOCTH, coenuHenus m000i (HopMyIIbl, TPUBEIEHHOM
B HACTOSALIEM JTIOKYMEHTE, MOTYT COZIEPKaTh aCHMMETPUYECKHE LICHTPBI, a TOTOMY CYyIIECTBOBAThH
B pa3IUYHBbIX SHAHTHOMEpPHBIX (opmax. CuuTaeTCs, YTO BCE ONTHYECKHE H3OMEpPbl U
CTepeonu3OMephbl COeTUHEHUH o0Imell GopMyJIbl M UX CMECH MOAMANAIOT MoK 00bEeM yKa3aHHOH
dopmy bl Takum 00pa3zom, moapa3yMeBaeTcs, 4To Jr00ast MPUBEIEHHAsI B HACTOSILEM JOKYMEHTE
dopmyna u3oOpaxaer pamemar, OAHY WJIM HECKOJbKO SHAHTHOMEPHBIX (OpPM, OAHY WIH
HECKOJIBKO JTHACTEPEOU3OMEPHBIX (HOPM, ONIHY WIJIM HECKOJIbKO aTPONMOU30MEPHBIX (HOpM U HX
cMmecu. Kpome Toro, ornpeneneHHble CTPYKTYpPbl MOTYT CYIIECTBOBATh B BHIE I€OMETPHYECKHX
U30MepOB (T.€., yuc U MpaHc N30MepPOB), B BUIE TAYyTOMEPOB UJIH B BUIE aTPOTIOM30MEPOB.

B 00BeM 3asBICHHBIX COETUHEHHUH COTJIACHO HACTOSIIIEMY H300PETEHHIO BKIIFOUYEHBI BCE
CTePEOU30MephI, FTEOMETPUIECKHE H30MEPhl B TayTOMepHbIe Gopmbl coenuHeruin Gopmysl (1),
BKJIFOYAsi COEAMHEHUs], MPOSBILIOINE Oojiee OJHOrO THUMA HM30MEPUHU, U CMECH OJIHOTO WU
HECKOJIbKUX M3 HHUX. TakyKe BKJIFOUEHBI KHCIOTHO-aIIUTUBHbIC I OCHOBHO-aITUTHBHBIE COJIH,
B KOTOPBIX MPOTHUBOUOH SIBJISIETCS] ONTHYECKH aKTUBHBIM, Hanpumep, D-nakrat win L-nmusuH, wim
pauemuueckum, Hanpumep, DL-taptpaTt nnu DL-aprunus.

Ecnu coennnenue ¢popmyinsl (I) copep:kut, Hampumep, KETOTPYIITY WIA T'yaHUJUHOBYIO
IPYIIly, WJIM apOMaTUYeCKHid (ParMeHT, TO MOXKET MPOUCXOOUTh TAayTOMEpPHas H30MepHs
(«TayTomepusi»). M3 3TOrO crenyer, 4To OTAEIBHOE COCOUHEHHE MOXKET obOianmaTh Oosee uem
ONHUM THIIOM H30MepHH. IIpuMepsl MOTEHIHANBHBIX THIIOB TAayTOMEPHH, MPOSBISIEMbIX
COEIMHEHUSIMHU COTJIACHO HACTOALIEMY M300PETEHHIO, BKIIIOYAIOT B C€0sl TAYyTOMEPHUIO MO THUITY

«aM#J <~ THAPOKCHJIMMUHY» U «KETO < €HOJ»:
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Luc/mpanc n3omepsl MOTYT OBITH pa3feieHbl OOLIETPUHITHIME METOAMKAMHU, XOPOLIO
U3BECTHBIMHU CIIEIMAJIIICTaM B JaHHOH oOjacTu, HampuMep, METOAOM xpomarorpapuu u
(b pakIMOHHON KPHUCTAJUTH3ALIHH.

OOwienpuHsITbIE METOOMKH JJISi TOJYYeHUs/BbIICICHUST OTACJIbHBIX SHAHTHOMEPOB
BKJIIOYAIOT B ce0sl XUPaJIbHbIA CHHTE3 U3 MOAXOASALIEr0 ONTUYECKH YUCTOrO MPEIIIeCTBeHHIKA
WIM paclleluieHne pauemara (WiIM panemara Ccold WO  APYroro MPOM3BOJHOIO) C
UCIIOJIb30BAHUEM, HAMPUMEp, XUPAIbHON JKUIKOCTHOW XpOMAaTorpapuu BBICOKOTO JaBJICHUSI
(HPLC).

XupanpHble COETUHEHUs] COIJIACHO HACTOSAIIEeMY H300peTeHHI0 (M MX XHUpaJbHbIE
NPENLIECTBEHHUKN) MOTYT OBITh TOJyYeHbl B OHAHTHOMEPHO oOoramieHHOW ¢Gopme ¢
ucrosib3oBaHueM xpomarorpaduu, oobrano HPLC, Ha cMoie ¢ aCHMMETPHYECKOM HeTIOIBHIKHOM
¢azoit u ¢ nmoABMKHON (a30i, cocTosell U3 yrieBoaopoaa, OObIYHO renTaHa WM I'eKCaHa,
copepskaero ot 0 no 50% 3taHona, 0ObdHO OT 2 10 20%. IlyTeM KOHLEHTPUPOBAHUS HIIHOATA
HOJTy4ar0T OOOTaleHHYI0 CMECh.

Cmecu CcTepeou3oMepoB MOTYT ObITh pasfeNieHbl OOLIENPUHATHIMA METOIUKAMH,
U3BECTHBIMU CIELMAINCTaM B JaHHOW obnactu (cM., Hampumep, «Stereochemistry of Organic
Compounds» by E L Eliel (Wiley, New York, 1994)).

Hcnonb3yemblii B HACTOSIIIEM JOKYMEHTE TEPMHH «U30MEPbD» OTHOCHTCS] K Pa3THYHBIM
COEIMHEHUSIM, KOTOpbIE MMEIOT OIHY M Ty XK€ MOJIEKYJISIPHYIO (OpMYIy, HO OTJIHUYAIOTCS IO
pacToNOKEHUI0 M KOH(Urypamuu aTtoMoB. Taxke UCIONb3yeMbli B HACTOSILIEM JOKYMEHTE
TEPMUH «OMNTHUYECKUI H3OMEpP» WM «CTEPEOM30MEP» OTHOCHTCS K JIFO0OH M3 pPa3IMYHBIX
CTePEOU3OMEPHBIX KOH(Hryparmi, KOTOpble MOTYT CYLIECTBOBAThH JJII JAHHOTO COCIHMHEHUS
COJIACHO HACTOSIIIEMY H300peTeHHI0, W BKIHOYaeT B Ce0sd TIeOMEeTpUYeCKUe H30MEpHL
ITonpa3ymeBaeTcsi, YTO 3aMECTUTENb MOXKET OBbITh NMPUCOENNHEH K XUPAJIBHOMY LIEHTPY aToOMa
yraepona. Ilostomy, Hacrosimee w300peTeHHME BKIOYAaeT B ce0f  SHAHTHOMEDHI,
IUAaCTEPEOM30MEPbl W paleMaTbl COEAMHEHUs. «JHAHTHOMEpaMH»  SIBISIETCS — Iapa
CTEPEOU30MEPOB, KOTOPBIE SIBJISFOTCS HEHAJIATAIOLIMMHUCS 3€PKAJbHBIMH OTOOPaKEHHUSAMHU IPYT
apyra. Cmech mapel SHaHTHOMepoB 1:1 mpencramiser coOOH «paleMHYecKyr» cMech. B
COOTBETCTBYIOIUX CJIyYasiX TEPMHUH HCHOJB3YIOT Uil OOO3HAYEHMS PALEMHUYECKOW CMECH.
«JlnacrepeonzomepamMm» SIBISIFOTCSI CTEPEON30MEPBI, KOTOPBIE CONEPIKAT M0 MEHBIIECH Mepe /Ba
ACUMMETPHYECKUX aTOMa, HO He SIBIISIOTCS 3€PKAJbHBIMH OTOOPa)KEHUsIMH IPYT JpyTa.
AOCOIIOTHYIO CTEPEOXUMUIO YKa3bIBAIOT B coorBercTBuM ¢ R-S cucremoit Kana-Unrompna-
IIpenora. Ecnu coenmHeHue sBISETCS YUCTBIM SHAHTHOMEPOM, TO CTEPEOXHMHUS KaXKIIOTO
XUPAJTBHOTO aTOMa yTIIeposia MOKET ObITh yKa3aHa Kak R win S. Pa3neneHHble COeNMHEHNS, YbsI

abcomoTHast KOH(QUTYpaLys HEU3BECTHA, MOTYT 0003HAUaThCs Kak (1) WiH (-) B 3aBHCUMOCTHU OT

NU3MEHEHHA A CTPAHUILIA



11

HampaBieHus: (TpaBO- WM JIEBOBPALIAMOIINE), B KOTOPOM OHH BpAINAIOT IUIOCKOCTh
MOJIAPU30BAHHOIO CBETa MpU AJMHE BONHbI D-nuHun Hatpus. OmnpeneneHHble U3 COEAUHEHUH,
OMMCAaHHbIX B HACTOALIEM JOKyMEHTE, COAep>KaT OAMH WM HECKOJbKO aCUMMETPUYECKHUX
LEHTPOB WJIM OCeH, a TMOTOMy MOIYyT MPHUBOAUTH K (OPMHUPOBAHHIO HHAHTHOMEPOB,
INAaCTEPEON30MEPOB U IPYTUX CTEPEOM3OMEPHBIX (POPM, KOTOpPbIE B KOHTEKCTE aOCONIOTHOU
CTEPEOXMMUU MOTYT ObITh ompeneneHsl kak (R)- wmm (S)-. IlogpasymeBaercs, 4To Hacrosinee
n300peTeHne BKIIIOYaeT B ce0sl BCe TaKHe BO3MOKHBIE H30MEPBI, BKJIFOYAs pAalleMUYECKHE CMECH,
ONTHUYECKU YUCThIE POPMBI 1 CMECH MTPOMEKYTOUHBIX coenHeHHH. OnTudecku akTuBHbIE (R)- 1
(S)-uzomepbl MOTYT OBITH MOJYUEHBI C UCTIONB30BAHUEM XHPAJIBbHBIX CHHTOHOB HJIN XHPAJTbHBIX
pEareHToB, MM PacLIeIIeHbl C UCIOJIb30BAaHUEM OOIIENpHHATHIX MeToauk. Ecinm coenunenue
COZEPKUT ABOWHYIO CBs3b, TO 3aMECTHTENb MoOkeT umeTb E mnu Z kondurypammo. Ecmu
COEIMHEHUE COAEPKUT AU3AMEIIECHHbIN LUKIOAIKUI, TO LIUKJIOAJKUIBHBIN 3aMECTUTENb MOXKET
UMeThb yuc- UM mpauc-xkoHpurypauuto. Bce TtayTromepHele (opMbl Takke MOANEKAT
BKJIIOUEHHIO. TayToMepbl SIBISIOTCS OAHMMH M3 JBYX WIH Oojiee CTPYKTYPHBIX H30MEpPOB,
KOTOpBIE CYIIECTBYIOT B PAaBHOBECHH, M JIETKO NPeoOpa3yroTCs U3 OJHON M30MEPHOH (OpMbI B
APYTYIO.

ITpumepsl TayTOMEPOB BKIIOUAIOT B ceOs1 O€3 OrpaHNYeHUs] COeIMHEHNs], ONPe/ieICHHbIE
B popmy.ie n3o0peTeHusl.

JIro0oli acumMMeTpu4ecKkuil aToM (HampuMep, aToM YIJiepoja M T. 1) COEJUHEHUs
(coenuHEeHMIT) COTIACHO HACTOSIIIEMY M300PETEHHIO MOXKET OBITh IPEACTABJICH B palleMUYeCKOMH
WA YHAHTHOMEPHO oOorameHHoH, Hanpumep, (R)-, (5)- umu (R, S)-kondurypamun. CoriacHo
OTIpe/ieNIeHHbIM BapUAHTaM OCYIIECTBIIEHUS, KKl aCHMMETPUYECKUN aTOM XapaKTepU3yeTcs
no MeHbinei mepe 50% >HAHTHOMEPHBIM U30BITKOM, 1O MeHbIIel Mepe 60% SHAHTHOMEPHBIM
u30BITKOM, TIO MeHblnel Mepe 70% SHAHTHOMEPHBIM H30BITKOM, TO MeHblied mepe 80%
SHAHTHOMEPHBIM H30BITKOM, MO MeHbIneil Mepe 90% >HAHTHOMEPHBIM M30BITKOM, MO MEHBIIEH
Mmepe 95% >HAHTHOMEPHBIM H30BITKOM MJIH 10 MeHbIIeH Mepe 99% 3HaHTHOMEPHBIM H30BITKOM
B (R)- wiu (S)-xkoHurypauuu. 3aMeCTUTENIM aTOMOB NP HEHACBHIIIEHHBIX CBSI3SIX MOTYT OBITb,
€CJIM 5TO BO3MOJKHO, IPEACTABJICHBI B yuc- (£)- wnu mpanc- (E)- hopwme.

CoOOTBETCTBEHHO, HCIIOJIb3YEMOE B HACTOSIIEM JOKYMEHTE COEIMHEHHE COIJIACHO
HACTOSIIEMY H300PETEHHI0O MOKET HAXOIUThCS B (pOpMe OJHOrO M3 BO3MOMKHBIX H30MEPOB,
poTaMepoB, aTpOIOM30MEPOB, TAyTOMEPOB WJIM HX CMecel, Hampumep, B BUIE IO CYLIECTBY
YHCTBIX TEOMETPHYECKUX (yuc WIM mpanc) W30MEpPOB, AHACTEPEOM3OMEPOB, ONTHUECKUX
H30MEepOB (aHTUIIOZIOB), PALIEMATOB U UX CMECEH.

JIroOble MmosyueHHBIE CMECH H30MEPOB MOTYT OBbITh pa3felieHbl Ha OCHOBE (DHU3HKO-
XUMHUYECKHUX Pa3ININil KOMIIOHEHTOB Ha YUCThIE WU M0 CYLIECTBY YHCThIE F€OMETPUUECKUE UIIH
ONTHYECKHUE HM30MEPBI, THACTEPEOU3OMEPHI, palleMaThl, HAPHMEP, METOAOM XpomaTtorpaduu
u/vnn GPakLIMOHHON KPUCTAJUTU3ALUH.

JIroOble Moy 4eHHBIE palieMaThl KOHYEHBIX MPOAYKTOB UIIH IMPOMEKY TOUHBIX COSAMHEHUI
MOTYT OBbITh pacLIeTIeHbl Hd ONTUYECKHIE aHTHUITOIbI U3BECTHBIMHU CIIOCOOAMHU, HAIPUMeEp, My TeM

pa3aeseHus uX JUacTeEPEOU3OMEPHBIX COJIEN, Oy YEHHBIX C ONTUYECKU AKTUBHOW KUCJIOTON WJIN
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OCHOBAaHMEM, U BBICBOOOKIEHHSI ONITUYECKN AKTUBHOTO KUCJIIOTHOTO MITH OCHOBHOTO COETUHEHMUSI.
B uwacTHOCTH, OCHOBHBIN ()parMeHT MOKET OBITh HCIIONIB30BAaH JJIsI PACINEIUICHUS] COSAMHEHUM
COIJIACHO HACTOAILIEMY M300PETEeHHI0 HAa WX ONTHYECKHE AHTHUIIOABL, HAINpUMep, IyTeM
(bpakIMOHHON KPHCTAIM3ALMUA COJH, C(OPMUPOBAHHONW C ONTHUYECKH AKTUBHOW KHCIIOTOM,
HarpuMep, BUHHON KUCJIOTOH, TUOEH30MIBUHHON KUCJIOTOMN, AUALIETUIIBUHHON KUCIOTOH, 1u-0,
O'-napa-Tony ONUIBUHHON KUCIIOTON, MUHIATIBHON KHCIIOTOMN, sIOJIOYHOM KUCIOTON M KaMpop-
10-cynboHOBOII KHCIOTOH. Paniemuyeckre mpoayKThl TAKXKe MOTYT OBITh PacIeTIEHbl METOIOM
XUPAJTBbHON Xpomarorpaduu, HampuMep, >KUAKOCTHOH Xpomarorpapuu BBICOKOTO AaBJIEHHS
(HPLC) ¢ nucnonp30oBaHUEM XUPATBHOTO aCOPOEHTA.

ITockonmpKy COENMHEHHsI COTJIACHO HACTOSINEMY H300pETeHHIO TNpEeIHA3HAUYEHBl IS
npUMeHeHUss B (apMalEeBTHYECKUX KOMIIO3UIUSAX, COBEPLIEHHO TIIOHATHO, 4YTO OHHU
NPEATIOUYTUTENBHO MPEAOCTABISIOTCS B 110 CYLIECTBY YHCTOH opMe, HalpuMep, ¢ YUCTOTON 110
MeHblIeil Mmepe 60%, Oonee NPEANOYTUTENHHO C YHUCTOTOM NO MeHblued mepe 75%, u
NPEANOYTUTENIBHO C YUCTOTOM MO MeHblIel Mepe 85%, B OCOOEHHOCTH ¢ YHCTOTOI O MEHbIIEH
mepe 98% (% yxasanbl mo macce). Copeprkalye NPUMECH INpernapaTrbl COSIUHEHUH MOTYT
UCIIONIB30BATHCS [UIsl MOJy4YeHUs: Ooyiee YUCTHIX (POPM, UCIIONB3YEMBIX B (hapMaLeBTHUECKHUX
KOMIIO3ULMUSAX;, YKa3aHHbIE MEHEEe YHUCThbIE Ipenaparbl COCIMHEHUN MOJDKHBI COAEpPKaTb IO
MeHblIeH Mepe 1%, Oonee nMpeanodTUTENbHO N0 MeHblIeH Mepe 5% U nmpeanoyTHTeNbHO oT 10
10 59% coeauHEeHUsl COTJIACHO HACTOSIIIEMY U300PETEeHHIO.

Ecnu B ogHONM M TOHM k€ MOJIEKyJie NMPUCYTCTBYIOT U OCHOBHAsl TPyNNa, M KUCJIOTHAs
Ipymma, TO COEAMHEHUsS] COTIACHO HACTOSINEMY H300pEeTEeHHIO MOTYT Takke (GOpMHPOBATH
BHYTPEHHUE COJIH, HAIIPUMep, LIBUTTEPUOHHBIE MOJIEKYJIBL.

Hacrosimee wu3o0peTeHne Takke OTHOCHTCS K (DapMaLEBTUYECKH MPUEMIIEMbIM
npojekapcTBam coenuHenust Gopmynbl (I) U crmocobam JiedeHUs ¢ UCIMOJNB30BAHUEM TAKHUX
(apMaLIeBTHUECKH  TPUEMIIEMBIX  TMPOJEKApCTB. TE€PMHH  «IPOJEKApCTBO»  O3HAYAET
NpPEAIIEeCTBEHHUKA YKa3aHHOTO COCAMHEHUS, KOTOPBIH MOC/e BBEACHHSI CYOBEKTY MPOAYLHPYET
COEIMHEHUE i1 VIVO TOCPENCTBOM XMUMUYECKOTO MITH (PU3HOJIOTUYECKOTO MPOLECCa, TAKOrO KakK
COJIbBOJIM3 WK (PEPMEHTATUBHOE PACLICIUICHHE, FITH B (PU3UOJIOTHUECKUX YCIOBHAX (HAIIPUMED,
npojekapctBo npu  pusuonorndyeckux pH mnpeobpasyercs no coemuHenuss ¢dopmynsl (I)).
«®DapMaLeBTHUECKU NPUEMIIEMOE MPOJIEKAPCTBOY MPEACTABISIET COOON MPOJIEKAPCTBO, KOTOPOE
SIBJIIETCSI HETOKCUYHBIM, OHOJOrMYeCKH TMPHEMJIEMbIM W HWHBIM 00pa3oM OHOJIOrHYeCKH
NOIXOMALINM JUIsI BBeACHUS CyOBekTy. MIumocTpaTHBHBIE METOIUKH BBIOOpPA W TOJNYYEHHS
MOJXOALINX MPOJIEKAPCTBEHHBIX MMPOU3BOIHBIX OIMUCAHBI, HANIPUMED, B NOKyYMeHTe "Design of
Prodrugs", ed. H. Bundgaard, Elsevier, 1985.

IIponexapcTBO ABISETCS aKTUBHBIM WJIM HEAKTUBHBIM COEMHEHHEM, KOTOPOE XUMUYECKU
MOIUPHUIHUPYETCs] TTOCPEACTBOM (PU3HOJIOTHYECKOrO MpOoLecca in Vivo, TaKOrO Kak THAPOJIU3,
MeTa0oNM3M, U T. M., B COCAMHEHHE COMIACHO HACTOSINEMY H300pPETEHUIO IOCNE BBEACHUS
npojekapcTBa CcyObekTy. COemuHEHHUs COTJIACHO HACTOSIEeMy H300pPETeHHI0O MOTYT OBbITh
aKTUBHBI caMU 10 ceOe 1/nim NefcTBOBATh Kak MPOJIEKapCTBa, KOTOPbIE MpeoOpasyroTes in Vivo

A0 aKTHUBHBIX COGHHHGHHﬁ. HpI/IFOI[HOCTb U MCTOAWKH, HCIOJB3YEMbBIC IIPpU IMOJYYCHUU U
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UCITIOJNIb30BAHUHU  TPOJIEKAPCTB, XOPOIIO HW3BECTHBI CIIEUHANUCTaM B JaHHOH obmacTu.
IIponexapcTBa MOTYT OBITH IO CYINECTBY pPa3lesieHbl Ha JIBE HEUCKIIOUUTENbHbIE KAaTErOpUH,
MPOJIeKapCTBa-ONOIPEKypCopbl U mposiekapcTBa-Hocutenu (cMm. The Practice of Medicinal
Chemistry, Ch. 31-32 (Ed. Wermuth, Academic Press, San Diego, Calif.,, 2001)). B obmem
CMBICJIE, TIPOJIEKAPCTBA-OMONPEKYPCOPHI MPENCTABIISIOT COOOH COEAMHEHUSI, KOTOPBIE HEAKTHBHBI
Wi 00Jamar0T MEHbLIEH AaKTHBHOCTBIO [0 CPAaBHEHHMIO C COOTBETCTBYIOIIUM aKTHBHBIM
JIEKapCTBOM, KOTOpPbIE COAEPKAT OHY WJIM HECKOJIBKO 3aIUTHBIX Py U MpeodpasyroTcs 10
aKTUBHON (pOPMBI MOCPENCTBOM METa0OIN3Ma MITH COoNbBONM3a. M akTHBHAsA popMa JieKapcTBa, U
mo0ble BBICBOOOKIaEMbIE MPOAYKTHI METaOONN3Ma, TOJUKHBI XapaKTEPHU30BATHCS JOCTATOYHO
HU3KOH TokcHYHOCTBIO. [IponexapcTBa-OMONpeKypcopbl MPENCTaBISAIOT COOOH JIeKapCTBa,
KOTOpbIE COAePKAT TPAHCIIOPTHBIHN (PparMeHT, HanpuUMep, KOTOPBIH yJIyUIlIaeT BCAChIBAHUE U/WITN
JIOKaJIU3yeT NOCTaBKY 10 MeCTa (MECT) PHUJIOKEHUS TeHCTBUS.

JlI Takoro INposeKapcTBa-HOCUTENS JKEJATeNbHO, YTOOBI CBA3b MEXAY (PparMeHTOB
JeKapcTBa W TPAHCIOPTHBIM (ParMEHTOM MPEACTaBisia COOOH KOBAJIEHTHYIO CBSI3b,
IPOJIEKAPCTBO OBLJIO HEAKTHBHBIM WM MEHEe aKTMBHO IO CPABHEHUIO C JIEKAPCTBOM, U JIOOOM
BBICBOOOXKIaeMbIil TPAHCIIOPTHBIN (parMeHT 00Jiafai JOCTATOYHO HU3KONH TOKCHYHOCTHIO. J1jist
IPOJIEKAPCTB, Y KOTOPBIX TPAHCIIOPTHBIH ()parMEHT MpeAHA3HAUeH Ul YCUJICHHS BCACHIBAHUS,
BBICBOOOYK/IEHHE TPAHCIIOPTHOTO parMeHTa OOBIMHO JOJIKHO ObITh OBICTPBIM. B 1pyrux ciydasx
JKeJIaTeIbHO UCIIONb30BaHNe (parMeHTa, KOTOPbIH oOecreunBaeT MeAJICHHOH BBICBOOOXKIEHNE,
HATpuMep, ONPENESICHHbIX IMOJUMEPOB MM UX (PArMEHTOB, TAKMX KAaK LHKJIOIEKCTPUHBL
IIposnekapcTBa-HOCUTENU MOTYT OBITh MCIOJB30BAHBI, HATIPUMED, ISl YJIYYIISHHS OJHOTO W3
CNEAYIOUINX CBONCTB. TMOBBIIIEHHOW JHMIO(QMIBHOCTH, YBEJIUYEHHOW MPOJOJIKUTEIBHOCTH
bapmakonorndeckux 3G QPexToB, MOBBILIEHHON CAUT-CIeU()UUIHOCTH, CHUKEHHOW TOKCUIHOCTH
U HEXeJaTeJbHbIX PEaKLUi, W/WIN YJYYIIeHUS NMPH TEXHOJOTHH MPUTOTOBJICHUS JIEKapCTBA
(HampuMep, CTaOMJIBHOCTH, pPACTBOPUMOCTH B  BOJE, TMOJABJICHUS  HEXEJIATEeIbHOrO
OPTaHOJIENTUYECKOTO WIH (PU3HKO-XUMHUYECKOTO CBOMCTBA). Hampumep, TUnouiabHOCTh MOXKET
OBITH yJyUlIeHa myTeM scTepudukannu (a) ruipoUIbHBIX TPYIIT JUIOPUIBHBIMUA KapOOHOBBIM
KUCaoTaMu  (HampuMmep, KapOOHOBOWM KHCIIOTOM, COAeprKalleid MO MeHbIIEH Mepe OIuH
munodmibHeld pparmenTt), win (b) KapOOKCHKHCIOTHBIX TPYNI JIMNO(PHIBHBIMH CHHPTAMU
(HampuMmep, CIUPTOM, CONEPKALIMM IO MEHbIIeH Mepe OIuH JUNOQUIBHBINA (DpParMeHT,
Harpumep, anu(aTuIecKUMU CITUPTAMH).

NmmocTpaTUBHBIMU — TIPOJIEKAPCTBAMH  SIBJSIFOTCSI,  HANpUMep, CIOXHBIE  3PUPBI
KapOOHOBBIX KHCIIOT U S-allMJIbHBIE TIPOM3BOJHBIE THOJIOB U (J-allMIIbHBIE IPOM3BOJHBIE CITUPTOB
wii (QEeHoNIOB, e 3HAUEHHE alWia OIpENesIeHO B HacToslmeM aokyMmeHnrte. Iloxxomsmum
NPOJIEKAPCTBAMH  YacTO  SIBISIIOTCS  (hapMALEBTHUECKH TPUEMIIEMbIe  CIIOXKHO3(pHUpHBIE
NPOM3BOIHBIE, MpeodpasyeMble B Pe3yJbTaTe COJNIbBOJIN3A B (DPU3UOJNIOTHUECKUX YCIOBUSAX IO
UCXOIHOW KapOOHOBOHM KHCIIOTBHL, HAampUMEp, CIOKHbIE 3(PUPbl HU3IIUX AJKUJIOB, CIIOKHBIE
3(¢UpBl LUKJIOANKHUIIOB, CJIOXKHbIE 3(UPBl HU3MIMX AJKEHWIOB, CIOXKHbIE 3(Qupbl OCH3WiA,
CJIO’KHBIE 3(DUpPBI MOHO- WJIN AU-3aMEIIEHHBIX HU3IINX AJIKHIIOB, TAKHE KaK CIIOKHbIE 3(UphI m-

(aMMHO, MOHO- WM OU-(HU3IMINN aJKUJIAMHHO, KapOOKCH, HU3LINH aJKOKCHKApOOHMIT)-HU3LINX
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ANIKWJIOB, CJIOXKHBIE 3(PUPBI O-(HU3IIHNA aJTKAHOWIOKCH, HU3LIMHA AJKOKCHKApOOHHJI WM JTH-
(HMBIIUH aTKMT)aMUHOKapOOHMIT)-HU3IINX AJIKUJIOB, TAKHE KaK MUBAJOMIOKCHMETHIIOBBIN 3P
U T. 1., TPAOULHMOHHO UCIOJb3yeMble B TaHHOW obnactu. B nmomonHeHne, aMuHBI MOTYT OBITH
3aMacKUpPOBaHbl B BHUIE AapHIKAPOOHWIOKCHMETHII-3aMEIEHHbIX MPOU3BOIHBIX, KOTOpbIE
PACLIETUISIOTCSI 3CTEPA3aMU i71 Vivo ¢ BBICBOOOXKIEHHEM CBOOOIHOTO JIeKapcTBa U (hopMabaernaa
(Bundgaard, J. Med. Chem. 2503 (1989)). Bonee Toro, nekapcrsa, copepskaiiue kucioi NH-
IPYIION, TaKue KaK MMUAA30J, UMUA, WHAON, W T. I, MACKHPYIOT N-alMJIOKCUMETHIbHBIMU
rpyrmmamu (Bundgaard, Design of Prodrugs, Elsevier (1985)). I'ugpokcurpynmnsl MacKupy B
BUZE CIOXHBIX 3pUpoB u mpocTeix 3¢upoB. B mokymente EP 039,051 (Sloan and Little)
PaCKpBITBI NPOJEKapCTBa HAa OCHOBE OCHOBAaHMM MaHHMXa U THIPOKCAMOBOM KHCJOTBI, UX
NOJIy YeHHE U IPUMEHEHHE.

Hacrosimee wusoOpereHne Takke OTHOCHTCS K (apMaLEBTUYECKH IPHEMIIEMbIM
MmerabonuraM coeauHeHus: Gopmyinsl (I), KOTOpBIE TaKke MOTYT MCIONIB30BATHCSA B CIIOCOOAX
COTJIACHO HACTOALIEMY H300peTeHHo. « PapManeBTHIeCK NMPHEMIIEMBbIl METa0O0IUT» O3HAYAET
(apMaKoJIOru4ecKy akKTUBHBII MeTaboIUT coenuuenust Gopmybl (1) uiau ero coau B OpraHuszMe.
IIponexapcTBa ¥ AaxkTHBHBIE META0ONUTBI COEAMHEHHMS MOTYT OBITb ONpeneneHbl ¢
UCITOJb30BAHUEM PYTUHHBIX METOJUK, M3BECTHBIX WJIM JOCTYIHBIX M3 YPOBHS TE€XHUKH (CM.,
Harpumep, Bertolini, et al., J Med Chem. 1997, 40, 2011-2016; Shan, ef al., J Pharm Sci. 1997,
86(7), 765-767, Bagshawe, Drug Dev Res. 1995, 34, 220-230; Bodor, Adv Drug Res. 1984, 13,
224-331; Bundgaard, Design of Prodrugs (Elsevier Press, 1985); u Larsen, Design and Application
of Prodrugs, Drug Design and Development (Krogsgaard-Larsen, et al., eds., Harwood Academic
Publishers, 1991)).

Jrobast opmyrna, mMpUBeNeHHAass B HACTOALIEM TOKYMEHTE, TaKKe MpeaHa3HaueHa ISt
NPEACTABICHUSI HEMEUEHBIX (OPM, a TAKXKE MEUEHHBIX H30TONaMu GopM coeTMHEHHH. MedeHHbIe
U30TONAMU COCIUHEHUS UMEIOT CTPYKTYphL, OoTOoOpaskaemble (pOpMysiamMu, MPUBEICHHBIMH B
HACTOSIIEM JTOKYMEHTE, 32 HCKJIIOYEHHEM TOTO, YTO OJMH WJIM HECKOJBKO aTOMOB 3aMEHEHbI
aTOMOM C BBIOPaHHOH aTOMHOW MacCOM WJIM MacCOBBIM YUCJIOM. [IpuMephl H30TOMOB, KOTOPBIE
MOTYT OBITh BKJIFOUEHBI B COCTAB COEAMHEHUS COTJIACHO HACTOSIIIEMY H300PETEHHIO, BKIFOYAIOT B
cebst H30TOIBI BOXOPOAA, YIJIEpoa, a30Ta, Kuciopona u ¢propa, Takue kak “H, 3H, 1'C, 3C, 14C,
BN, BN, 150, 70, B0, BF, coorsercrBeHHO. Takue MeUeHHbIE HM30TONAMH COEIUHEHHSI
NPUMEHUMBI B HCCIenoBaHusix mertabonusma (¢ '#C), uccaemoBaHWsIX KUHETHKH PEaKIHil
(manpumep, ¢ H wmm *H), criocobax oOHApy KeHUsI WITH BH3YAH3aLHH, TAKUX KaK MO3UTPOHHO-
smuccuonHas Tomorpadus (PET) wnu onHopoTOHHASI SMIUCCHOHHASI KOMITBIOTEPHAS! TOMOTpadst
(SPECT), Bkjro4asi METOABI aHAIN3a PACIPeNeIeHUs] JIEKAPCTB WM CYOCTPAaTOB B TKAHSX, WU
IPU JICYEHUH CyOBEKTOB PaJMOAKTHBHBIMH AareHTaMH. 3aMeIleHHE MO3UTPOH-UCITY CKAFOIIUMHU
msoronamu, Takumu kak 'C, 8F, 150 u BN, moxet Obith mpumennmo nipu PET-uccnenoBanumsix
IUIL OLIEHKM CTETNEHH 3aHSTOCTH penentopa cydcrparom. B uactHocTH, meuenoe ¥F wmm 11C
COEIMHEHNE MOKET ObITh 0cOOeHHO mpennoututenbHeiM 1t PET-nccnenosanmit. Kpome Toro,
3amernieHne OoJiee TsHKEIbIMU H30TOMAMHE, TAKUMU Kak neitepuii (T.e., 2H) moxeT obecreunBath

OTpENeNIeHHbIe TEepPANeBTUYECKHEe TMPEUMYIIEeCTBa, SBJSIFOIINECS pPe3yJIbTaToOM  Oobinei
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MeTa0OMMUEeCKO CTAaOUIBPHOCTH, HANpUMeEp, YBEIHMYEHHOE BpeMs MOJypacrana in vivo Wiu
NOHW)KEHHbIe TpeboBaHMs K ao3upoBke. OmnpeneneHHble MEUYEHblE H30TOMAMH COCIUHEHUS
dopmynsl (I), HanpuMep, COeTUHEHUs], BKIIIOYAIOLINE B CBOH COCTAaB PaJMOAKTHUBHBIN H30TOII,
NPUMEHNMBI TIPU HCCIENOBAHMAX pPACIpenesieHus] JieKapcTBa W/mimm cyOcTparta B TKaHSX.
PapuoakTuBHBIE U30TOIBI TpHTHIA, T.€. *H, u yriepon-14, T.e. *C, 0ocoOeHHO MPUMEHUMBI TSI
STOW LIENU 1O MPHUYHUHE MPOCTOTHI UX BKIFOYEHUS B COCTAB COCOUHEHHUS M INPOCTBIX CPEICTB
OOHapy KEeHMSI.

MeueHble M30TONAMH COEAMHEHHUs COIJIACHO HACTOSIIEMY M300pETeHHI0 U UX
NPOJIEKAPCTBA, KAaK IPaBHJIO, MOTYT OBbITh TOJYyYEHbl IyTE€M OCYIIECTBICHUS METOIUK,
PACKPBITBIX HAa CXE€Max WM B MPUMEpPaxX U IMOATOTOBUTENBHBIX MPUMepax, OMHUCAHHBIX HUXKE,
IOCPECTBOM 3aMEHbl HEMEYEHOr0 H30TONAMM peareHTa Ha JIETKOJOCTYIIHBIH MeueHbIH
M30TONIAMHU PEAreHT.

Kpowme Toro, 3amerieHre Oosiee TsKEIBIMU H30TOIIAMHE, B YaCTHOCTH AeiiTepueM (T.e., °H
wii D) MoxxeT obecrieunBaTh ONpeAeNeHHblE TEPANeBTUUECKUE MPEUMYINECTBa, SBISIOIINECS
pe3ynbTatoM Oousblueil MeTaboNu4ecKol CTaOMIBHOCTH, HAMPUMEp, YBEJIHYEHHOE BpeMsI
nojypacrnanga in Vvivo WIN TIOHW)KEHHble TpeOOBaHMS K JO3UPOBKE, WM YJIyYLICHUE
TepaneBTuueckoro uHaekca. llompasymeBaercs, 4YTO B JaHHOM KOHTEKCTe JAeHTEpHi
paccmaTpuBaeTcsi B KauecTBe 3amecturens coenuHeHus: gopmyis! (I). KonnenTparms takoro
Oojiee TSKENOro W30TOMNA, KOHKPETHO AeiTepus, MOXeT ObITh ompeneneHa koddduuueHToM
U30TONMHOro odoramenus. Mcrnonp3yemelii B HACTOSIIEM JOKYMEHTE TEPMHUH «KO3((UIMEHT
U30TOMHOT0 00OTAIEHUs» 03HAYAET COOTHOIIEHHE MEXAY COAEp’KaHUMEM KOHKPETHOTO M30TOIa
U COZIep’KaHUEeM KOHKPETHOro M3o0Tona B npupone. Eciu 3amecTuTens B COEIMHEHUH COTJIACHO
HACTOSIIEMY H300peTeHHI0 0003HAYEHO KaK JACUTepUl, TO TAKOE COEIMHEHHE XapaKTepU3yeTCs
k03(ppuLmeHTOM U30TOMHOrO OOOTaIeHUs] ISl KaXIOro YKa3aHHOrO aToMa AeHTepws,
COCTABJISIIOIIUM 1O MeHbIel Mepe 3500 (52,5% BrimoueHus qeHTepus Mo KaKA0OMy YKa3aHHOMY
atomy paeirepus), no Mmenbliued mepe 4000 (60% BrrOYeHHs AeHTepust), MO MeHbInel Mepe 4500
(67,5% BrItOYeHUs1 neirepusi), mo MeHbineid mepe 5000 (75% BkimOuUeHUs AeWTepusi), IO
meHbineit mepe 5500 (82,5% BriroueHust aeritepust), o MeHbiel mepe 6000 (90% BrIFOUEHUS
newrepusi), mo Menbweil Mepe 6333,3 (95% BkIFOUEHUS AeHTEpuUs), MO MEHbLIeH Mepe 6466,7
(97% BxrOUeHUs peWTepusi), Mo MeHbleidl mepe 6600 (99% BriIOUEHHS NEHTEPUs) WM TI0
MeHbInei Mepe 6633,3 (99,5% BritOUeHHs AeHTEpHs).

dapmaneBTUYeCKH MPHEMJIEMbIE COJIbBATBI COIJIACHO HACTOSIIIEMY H300pPETEHHUIO
BKJIFOYAIOT B ce0sl CONMBBATHI, B KOTOPBIX MCIOJIB3YEMbIH Il KPUCTAUTU3ALNH PACTBOPUTEID
MO3KeT OBITh MeUeHbIM H30TonoM, Hanpumep, D,0, dg-aeron, dg-DMSO.

HnmocTpaTuBHBIE COETMHEHNS COTJIACHO HACTOSALIEMY U300PETEHUIO U MILTFOCTPATHBHbIE
COEIMHEHUs], TPUMEHHMbIE B CIIOCO0AaX COTJIACHO HACTOSIILEMY H300pPETEHHI0, OYAYT OMHMCAHBI
Janee MocpPenCTBOM CChUIKH Ha MILTFOCTPATHBHBIE CXEMbI CHHTE3a JIJIsI OIIMCAHHOTO HIDKE 00IIero
NOJIyYeHUsI U TIOCJIEAYIOUINX KOHKPETHbIX mNpuMepoB. Crnermanucram OyneTr sICHO, 4YTO AU
NOJIYYEeHUsI PAa3JINYHBIX ONHMCAHHBIX B JAHHOM JOKYMEHTE COEIWHEHHH, WCXOIHBIE BEILIECTBA

MOTYT OBITh MOAXONALIMM OOpa3oM BBIOPAHBI Tak, YTOOBI HEOOXOOUMBIE B KOHEYHOM HTOTE
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3aMeCcTUTeNN ObUIM MPOBENEHBbl Yepe3 PEaKIHOHHYI) CXEMYy C BBEIEHHEM WM Oe3 BBEIEHHS
3aIUTHBIX IPYTIT B COOTBETCTBYIOLIUX CIyYasx ¢ MOJYYEHUEM LIEIEBOro MPOAyKTa. B xauecTse
aNbTEPHATHBBI, MOXET ObITb HEOOXOAMMO WJIM JKENATeNbHO HCIOJb30BAHHE BMECTO
HEOOXOIMMOTr0 B KOHEUHOM HTOT€ 3aMECTHUTENs] MOAXOSINEH TPYIbL, KOTOPas MOXKET OBITh
NPOBE/IEHA Yepe3 PEaKIMOHHYI CXEMY M 3aMellleHa B COOTBETCTBYIOLIMX CIIy4asx TpeOyeMbIM
3amectuteneM. Eciam He yka3aHO HHOE, TO 3HAYEHHsS IIEPEMEHHBIX OINPENEJICHbl BBILIE
npuMeHuTeIbHO K Qopmyne (I). Peakumu MOryT mpoBOAMTBECS TPH TeMIeparype OT TOUYKH
IUIABJICHUST [0 TEMIepaTypbl BO3TOHKM pacTBOpPHUTENst W mpexamouturenbHo ot 0°C  mo
TEMIepaTypbl BO3TOHKH pacTBOpUTENs. PeaknMOHHbIE CMECH MOTYT HAarpeBaTbCsi C
UCITIONBb30BAHUEM TPAANLIMOHHOTO HArpeBaHMs WJIM MHMKPOBOJHOBOIO HarpeBaHus. Peakuun
TAK)K€ MOTYT IPOBOIUTBCS B '€PMETU3MPOBAHHBIX TOJCTOCTEHHBIX COCYIax INPH TEMIIEpaType
BBILIIE HOPMAJILHOM TEMIIepaTy pbl BO3TOHKU PACTBOPHUTEIIS.

Bce npousBomnbie Qopmynsl (I) mMoryT OBITH MONyuY€HBI IOCPENCTBOM METOMUK,
OIMCAHHBIX B MPEACTaBJICHHbIX HIXKE OOLWMX crnoco0ax, WM IMOCPEACTBOM HMX PYTHHHBIX
moaupukaimid. Hacrosimee wm3oOpeTeHme Takyke OXBaThIBaeT JIIOOOH MM OONBINYIO YacTh
yKa3aHHBIX CIIOCOOOB JJIs TOJTy YeHUsI TPOU3BOAHBIX (hopmy bl (I) B omomHeHHE K JIIOOBIM HOBBIM
IPOMESKYTOUHBIM CO€AMHEHUSIM, UCTIOIb30BAHHBIM B HACTOSIILIEM JJOKYMEHTE.

IlpencraBneHHble HUXE IIyTH CHHTe3a, BKJOYas yrnomsiHyTele B Ilpumepax u
IToaroToBUTENBHBIX MpUMEpax, WUIOCTPUPYIOT CrocoObl cuHTe3a coenuHenust Gopmyist (I).
Crneunanucry cienyeT MOHMMATh, YTO COEAMHEHHE COTJIACHO HACTOAIIEMY H300PETeHHIO U
MPOMEKYTOUHbIE COEAMHEHHsI Jii €ro TMOJy4YeHHs MOTYT OBITh TOJyYeHBbl CIOCO0aMH,
OTJIMYHBIMH OT CIIOCOOOB, KOHKPETHO ONMHCAHHBIX B HACTOSIIEM JOKYMEHTE, HApHUMep, MyTeM
MOIU(UKAIMA OINMUCAHHBIX B HACTOSINEM JOKYMEHTE CIOCOOOB, HANpUMep, CIOCO0aMH,
U3BECTHBIMU M3 YPOBHS TEXHHUKH. [lOIXOASIIUM PYKOBOACTBAMH [UJIsl CHUHTE3a, B3aMMHBIX
npeoOpa3oBaHuil pyHKIIMOHAIBHBIX TPYIII, UCTIOIb30BAHUS 3AIUTHBIX TPYIII, U T. 1., SIBJISIFOTCH,
Hanpumep: «Comprehensive Organic Transformations» by RC Larock, VCH Publishers Inc.
(1989); «Advanced Organic Chemistry» by J. March, Wiley Interscience (1985); «Designing
Organic Synthesisy by S Warren, Wiley Interscience (1978), «Organic Synthesis - The
Disconnection Approach» by S Warren, Wiley Interscience (1982); «Guidebook to Organic
Synthesis»y by RK Mackie and DM Smith, Longman (1982); «Protective Groups in Organic
Synthesisy by TW Greene and PGM Wauts, Fifth Ed, John Wiley and Sons, Inc. (2014); u
«Protecting Groups» by PJ, Kocienski, Georg Thieme Verlag (1994); u nmroOble HOBbIE peaaKIIN
yKa3aHHBIX OOLIENPU3HAHHBIX paboT.

B nomonHeHuwe, crenManNCTy CclenyeT MOHWMaTh, YTO Ha JIEOOOH CTaguM CHHTE3a
COEeTMHEHHUI COTTACHO HACTOSILIEMY H300PETEHUI0 MOXKET ObITh HEOOXOIUMO HITH KeJIATeTBbHO
NPOBEIEHUE 3ALTUTHI OTHOM MJIM HECKOJIBKUX YyBCTBHTEIBHBIX TPYIII C LEJIBI0 TPEAOTBPALLICHHUS
HE’KEJIaTeNNbHbIX MOOOUHBIX peakuuii. B uacTHOCTH, MOXKET OBITh HEOOXOIUMO HITH KEJAaTEeIIbHO
NPOBENEHUE 3alUThl (DEHOJNBHBIX MM KapOOKCHKUCIOTHBIX TPYIIL. 3allUTHbIE TPYIIIEL,
UCTIONIBb3y €MbI€ TTPH TOJIYYEHUN COSIMHEHUI COTJIACHO HACTOSIIEMY M300PETEHHI0, MOTYT OBITh

UCTIOJIB30BaHbI OOIIENPUHATBIM CIIOCOOOM (CM., HaIpUMep, CIIOCOObI, OMMMCAHHBIE B JOKYMEHTE
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'Greene’s Protective Groups in Organic Synthesis' by Theodora W Greene and Peter GM Wuts,
fifth edition, (John Wiley and Sons, 2014), B wacraoctu B ['nase 3 («Proftection for Phenols») n
I'mae 5 («Protection for the Carboxyl groupy»), BKIIOUEHHOM B HACTOSIIUH JOKYMEHT
MOCPEICTBOM CCBUIKH, B KOTOPOM TaKyKe€ OMHUCAHBI CIIOCOOBI YAIEHUs] TAKUX TPYTII).

Ecnu He yka3aHO MHOE, TO B IPEACTABJICHHBIX HIDKE OOIUX Croco0ax CHHTe3a 3HAYEHHSI
3aMEeCTHUTENEH ONpeeNieHbl BbIIe TPUMEHHUTENBHO K coenuHeHI0 Gopmyisl (I).

Ecnu npuBeneHbl COOTHOLIEHWs PAacTBOPUTENEH, TO COOTHOLICHMS — SIBIISFOTCS
COOTHOIIEHHUSIMH 10 00BEMY .

Crienmanucty cienyer MOHUMAaTh, YTO 3KCIIEPUMEHTANIbHBIE YCIIOBHUS, IPEACTABICHHBIE B
NOCJEAYIOIUX CXeMaX, SIBJISIOTCS WIITIOCTPALMAMH YCIOBHH, MOAXOASALINX AJIsl OCYIIECTBICHUS
NPEACTABICHHBIX Pe0OPA30BAHMMN, U UTO AJIS MONyUeHHs coenruHeHus popmysl (I) moskeT ObITh
HEOOXOIMMO WJIM JKENATEeNIbHO BapbHPOBATh TOYHO YKAa3aHHBIMH YCIOBHAMH. Takxke clenyer
IIOHUMATh, YTO IJIsI MOJY4YEHMs LIEJIEBOIO COEIMHEHHsI COIVIACHO HACTOALIEMY H300pETEeHHI0
MOXKeT OBbITh HEOOXOIMMO WIIM JKeNATeIbHO MPOBOAUTH NMPEeoOpa3OBaHUS B MOPSIIKE, OTIMYHOM
OT TMOpsAAKa, ONHCAHHOTO HA CXeMax, WM MOIU(PHLUPOBATH OJHO WM HECKOJNBKO W3
npeoOpa3oBaHuil.

CoenuHeHws1, MOJTyYEHHbIE B COOTBETCTBUH C ONMMCAHHBIMU BBILIE CXEMaMH, MOTYT OBITb
NOJIydeHbl B BHJE OTHEJbHBIX OSHAHTHOMEPOB, IMACTEPEOU3OMEPOB WIIM PErHOU30MEPOB
IIOCPEICTBOM 3HAHTHO-, OUACTEPEO- WIM PEruoCrenupUIHOrO CHHTE3d, MM IOCPEICTBOM
pacuerieHust. CoeAMHEHUs], IOy YeHHbIE B COOTBETCTBUH C ONMCAHHBIMHU BBILIE CXEMAMU, MOTYT
OBITh aIETEPHATUBHO MOJIy4YeHbl B BUae pauemudeckoi (1:1) unu Hepanemuueckoi (He paBHOMN
1:1) cmeceli wnu B BUe cMecell TUacTepeon30MepOB HITH PErHOM30MEpOB. B citydae monydyeHus
paLeMHUYeCKON MIIM HepalleMHYECKOW CMeCei SHAHTHMOMEPOB, OTIENbHbIE SHAHTHOMEPBI MOTYT
OBITh BBIACICHBI C HWCIOJB30BAHUEM TPAJAULIMOHHBIX CIIOCOOOB pPa3NEesIeHUs, HM3BECTHBIX
CHELUAIHUCTY B TAHHOH OOJIAaCTH, TAKMX KaK XHpaJbHAs XpoMmatorpadus, mepeKprcTaTH3amms,
dbopMHupOBaHHE HACTEPEOU3OMEPHBIX COJIEH, JAepuBaTU3aALMUS 1O JHACTEPEOM3OMEPHBIX
annykToB, Ouorpanchopmarms win pepmenTatuBHas TpaHchopmanusa. B ciaydae monyueHus
pPErHOU30OMEPHBIX WIJIM TUACTEPEOU3OMEPHBIX CMECeH, OTAENbHbIE YHAHTUOMEPHl MOTYT OBITb
BBIJIEJIEHbl C WCIOJNBb30BAHUEM TPATUIMOHHBIX CIOCOOOB, TAKMX Kak XpomaTtorpadus Wiu
KPHUCTAJUTH3ALIHSL.

CoenuHeHHs COTJIACHO HACTOSIIEMY H300PETEHHIO MOTYT OBbITh IOJYYE€HBI JFOOBIM
CHOCOOOM, H3BECTHBIM W3 YPOBHS TEXHHKH JUIS TOJNYyYEHUS COCOUHEHUH aHAJOTMIHON
CTPYKTYypbl. B 4YacTHOCTH, COEAMHEHHE COTrJIACHO HACTOSIIEMY H300PETEHHI0O MOXKET OBITh
MOJIy4YEeHO METOAMKAMH, OINHCAHHBIMH TNPUMEHUTENbHO K nocienyromuMm CxemaMm, WK
KOHKPETHBIMH crtiocobaMu, onucanHbIMU B [IprMepax, niam cnocodamu, CXOIHBIMU C TFOOBIMH U3
HUX.

Crienmanucty cienyer MOHMMAaTh, YTO TPEACTABJICHHBIE B TMOCIEAYIOLIMX CXeMax
SKCIIEPUMEHTAIIbHBIE YCIIOBHUS SIBJSIFOTCS  WJUTFOCTPALMSIMUA ~ YCJIOBUH, TMOAXOASALINX IS
OCYUIECTBJICHUS] TPENCTaBJICHHBIX MPeoOpa3oBaHUN, W MOXKET ObITh HEOOXOOUMO WU

KEJIATCJIbHO BAapbHUPOBATH TOYHO YKA3aHHBIMH YCJIOBUAMU, HUCMOJB3YyCMbIMU IJi TOJYyYCHUA
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coennaenus popmyisl (1). Takxe cienyer MOHUMATD, YTO JUTS MTOJYYSHHS LIEIEBOTO COSTMHEHHUS
COTJIACHO HACTOALIEMY H300PETEeHHI0 MOXKET OBITh HEOOXOIUMO WM JKEJATENIbHO MPOBOAUTH
npeoOpa3oBaHUsl B TOPsIKE, OTJIMYHOM OT TMOPSAAKA, ONHCAHHOTO HAa CXeMmax, WIn
MOIU(PHUIMPOBATH OIHO M HECKOJIBKO U3 MPeoOpa3oBaHUM.

Coenunenne Gpopmysl (I) moxet ObITh MoNMyueHo u3 coenunernii popmyn (1), (I1I), (IV)

u (V), kak npomutrocTpuposBano Ha Cxeme 1.

Cxema 1
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Awmun popmysl (III) siBisieTcs: KOMMEpPYECKH JOCTYTHBIM HIJTH MOKET ObITh TIOJyYEH IO
aHAJIOTUH CO CIIOCOOAMH, U3BECTHBIMU H3 JIUTEPATY PhI.

Coenunenne dopmynbl (IV) mMoxer ObITh mosyueHO myTeM (HOPMUPOBAHUSI AMHIHOU
cBsizu Mexxay kucinotod popmyinel (1) u amurom ¢gopmyisl (I1I) B mpuCyTCTBUN MOAXOSINETO
areHTa COYETaHHWs W OPraHMYECKOro OCHOBAHMSA B TOAXOISLIEM IMOJSIPHOM anpOTOHHOM
pactBopuTene. [IpeanodruTenbHbIe yCIOBUS BKIOYAIOT B Ce0sl OCYIECTBIICHHE B3aUMOIEHCTBUS
kucinotsl popmyasl (II) ¢ amunom ¢opmyner (III) B mpucyrcrBuun HATU, B mpucyTcTBHM
MOJXOALIETO OPraHuIecKoro ocHoBaHus, 00braHO DIPEA, B mogxopsieM pacTBOpUTENE, TAKOM
kak DMF, npu kOMHaTHOH TeMmneparype.

Coenunenne ¢Gopmynbl (V) MoxkeT OBbITh MONYYEeHO NyTeM THOHUPOBAHUS aMuia
dopmyner  (IV) ¢ uCnonb30BaHHWEM MMOAXONSIIETO THOHHPYIOIIErO areHTa, TaKOoro Kak
neHTacyabdun  Qochopa wumm  peareHt JlaBeccoHa, B TOOXOISIIEM PACTBOPHUTEE.
[IpeanoyturenbHbIe YCIOBHS BKJIIOYAOT B cedsi obpaboTky ammuna ¢opmyinsl (IV) pearenTom
JlaBeccoHa B MOAXOMAIIEM PACTBOPUTENE, TAKOM KaK TOJIYOJ, NIPU MOBBIIIEHHON TeMIIEpaType,
Takoi kak 100°C.

Coenunenne Gopmysl (I) Mmoxer ObITH OMyUYEHO My TEM 00pabOTKH THOAMUAA (POPMY JIBI
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(V) umaHamMuioM B IPUCYTCTBHH METAJUTMYECKOTO KaTaIN3aToOpa, HEOOs3aTeNIbHO B IPUCY TCTBUU
opraHu4yeckoro ocHoBaHusi, Takoro kak Et;N umu DIPEA, B monxopsiieM pacTBOpUTENE.
[IpenmouTHTenbHbIE yCIOBUS BKIIOYAKOT B ce0s1 00pabOTKy IMaHAMHIOM B IPUCY TCTBHH XJIOPUAA
prytu (II) ¢ Et;N B pactBoputene, Takom kak DMF, npu komHaTHOH Temneparype. B kauectse
aNbTEPHATHBBI, 3TO MPEOOPa30BaHHE MOXKET OBITh JOCTUTHYTO MyTeM OOpaOOTKH THOAMHUMA
dbopmysl (V) muaHAMHUIOM B IPUCYTCTBUH MOAXOASALIETO CEPeOPO-CONEPIKAINEro KaTalIn3aTopa,
takoro kak AgOAc, B pacTBopurere, TakoM kak MeOH, npu koMmHaTHO! Temnepartype.

Coenunenus popmyiist (I)(A), roe R! mpexncrasisier coboit XR7, MokeT ObITh MOJTyYEHO
u3 coequnenuit popmyn (IV)(A), (VI), (VII) u (VIII), kax npousutrocTpupoBaHo Ha Cxeme 2.

Cxema 2
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PG! nmpexncraBnsier  cobOoif  mOAXOmsAIyr0  (PEHON-3AIMUTHYRO TPy, OOBIMHO
CHITMIBUPHYIO TPYIIY, U peanodTuTesisio TBDMS.

Coenunenne ¢popmyibl (VI) MokeT ObITh MOJNYYEHO MyTEM CHSITHUS 3AIIHUThI C COSTUHEHHUSI
dopmynbl (IV)(A) ¢ uCnonb30BaHUEM MOAXOMSINEH CHIIMJI-3AIUTHOW TPYMIbl B MOAXOISIIEM
pactBopuTene. [IpeanodrurenbHble yCIOBUS BKIIIOYAIOT B ce0st 00paboTKy coenuHeHus: GopMyibl
(IV)(A) TBDMSCI B mpucyTtcTeun m30piTka nmunaszona 8 DMF npu koMHaTHOM TemmiepaTtype.

Coenunenne Gopmysl (VII) MoxkeT ObITh MOMYYEHO MyTEM THOHHPOBAHUS COSTUHEHHUS

dopmynst (VI), kak ormcano Ha Cxeme 1, muist monyueHus coenuHeHus: popmysl (V).
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Coenunenne opmyner (VII) moxker ObITh moNydeHO MyTeM OOpPabOOTKH COETUHEHHS
dbopmynsl (VII) unanamuaom, kak onricano Ha Cxeme 1, muist mony4deHusi CoOequHEHUsT HOpMY JIbl
(.

Coenunenne ¢dopmynsr (I)(A) MoxkeT OBITH MOJYYEHO IyTEM CHATHS 3aIlUThI C
coenunenusi Gopmyasl  (VIII) B KHUCHABIX YCIOBUSIX WJIM B MNPUCYTCTBUU  (propuna
TETPAAIKIJIAMMOHHS B MOAXOSAILIEM pacTBoputene. [IpenmnouTuTenbHble yCIOBUS BKIIIOYAIOT B
cebs1 00pabotky coennnenus ¢popmyiel (VII) TEAF 8 MeCN npu NOBBIIIEHHBIX TEMIIEPATYPaXx,
Takux kak 50°C.

Coenunenne gopmyisl (IV) moxer ObiTh nonydeHo u3 coeaunenuit popmyn (1), (IX),

(X) u (XI), xak nporsurocTpupoBaHo Ha Cxeme 3.

Cxema 3
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Coenunenne popmynsl (IV)(A) (coenunenue dopmysi (IV), rne R! npencrasnsier coGoii
XR7) Tax:ke MOKET OBbITh MOJNYYEHO, KaK IPOUIIIOCTPUPOBaHO Ha Cxeme 3.

Coenunenne Gpopmybl (IX) sBIsIETCS KOMMEPUECKU TOCTY ITHBIM.

Coenunennst popmyibl (XI) sSBISIOTCS KOMMEPYECKH JOCTYIHBIMH WJIH MOTYT OBITh
NOJIyYeHbI B XUpaAbHOH (popme mo aHanoruu co cnocodamu, onucaHubiMu Brinner et. al. (Org.
Biomol. Chem.,2005,3,2109-2113) unu Fan et. al. (WO 2012034091). B kauecTBe abTepHATHUBHI,
coenunenus: popmyibl (VIII) MOryT ObITh MOJMyUEHBI TIO AHAJIOTHUH CO CIIOCOOAMMU, OMTUCAHHBIMU
Huihui et. al. (J. Am. Chem. Soc., 2016, 138, 5016-5019). B kauecTBe anbTepHATUBBI, OHU MOTYT
OBITH MOJTyUeHBI, KaK OMUCAHO HIKe Ha Cxeme 5.

Amun popmyasl (X) MOKET OBITh IOTYy4Y€eH MyTeM (POPMHUPOBAHUS AMHIHON CBSI3U MEXKITY
kucinoroit popmynel (IX) u amuuom ¢opmynst (III) B mpuCyTCTBHM HOAXOISAIIETO areHTa
COYETaHUs] U OPraHUYEeCKOr0 OCHOBAHUs, Kak paHee onucano Ha Cxeme 1. IlpeamoururenpHbie
YCJIOBHSI BKJIFOYAIOT B C€0s1 OCYIECTBJIEHHE B3aMMOAEHCTBHS KHCIOThI hopmyibl (IX) ¢ amuHOM
dbopmy sl (IIT) B mpucyrcreuu HATU, B mprCyTCTBUH MOAXOSIIETO OPTaHUIECKOTO OCHOBAHUS,
oobraHo DIPEA B DMF, npu kOMHAaTHOH TeMreparype.

Coenunenne (opmyibel (IV) mMoxkeT ObITh MONyd4eHO TyTeM OOpabOTKH COETUHEHHS
dbopmy bl (X) amuaoM popmyiiel (XI) B IPUCYTCTBUH HEOPTAHUYECKOTO OCHOBAHUSI B TIOJISIPHOM
alpOTOHHOM pPAcTBOPHUTENIE TPU TMOBBILIEHHOW TemmepaTtype. I[lpenmnouyrurenbHble YCIOBUS
BKJIFOUAIOT B cebs1 00paboTky coenmnnenust Gopmyinl (X) amuaoM dopmysl (XI) B mpucyTcTBUN

KF B pactBopurene, Takom kak DM SO, npu nossltneHHON Temmiepatype, 00braHo npu 130°C.
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Coenunenne ¢popmysl (II) moxxer ObITh MoONyueHo n3 coenuHernii popmya (XI), (XII) u

(XIII), xax mpowsuTrOCTPpUpOBaHO Ha Cxeme 4.

Cxema 4
= 2
R
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R\ gy )
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' OH
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(Xl (X1 an

PG? mnpencraBisier co0oii  kapOOKCHi-3amuTHYI0 rpymy, o0braHO Co-Ciamku,
NPEANOYTUTENBHO STHIL.

Coenunenne ¢opmyibl (XII) siBiseTCS KOMMEPUYECKH AOCTYIHBIM HJIM MOMKET ObITh
MOJIyYEHO TI0 aHAJIOTUHU CO criocobamu, onucanubivu Fan et.al. (WO 2012034091).

Coenunenne ¢opmynbl (XIII) moxker ObIThb monydeHO myTeM oOpabOTKH XJopHuaa
dopmy s (XII) amuaoM popmyibl (XI) B mpuCyTCTBUHM HEOPTAHUYECKOTO OCHOBAHHUS B MIOJISIPHOM
alPOTOHHOM pAcCTBOPUTENE TNPH IOBBIIEHHOH Temneparype. I[IpeanouTuTenbHbIe YCIOBUS
BKJIFO4AOT B ce0s1 oOpabotky xnopuna ¢opmyssl (XII) amunom dopmyinsl (XI) B mpucyTcTBUN
KF B pactBopurene, Takom kak DM SO, npu nobIneHHON Temmepatype, o0braHo mpu 130°C.

Coenunenne ¢popmyiel (II) MokeT OBITH MONYUEHO MyTEM TMAPONN3A CIOKHOTO d(pupa
dbopmynbl (XIII) B mOAXOASINUX KHUCIBIX MM ILIEJOYHBIX YCJIOBHSIX B MOIXOISIIEM BOIHOM
pactBopuTtene. IIpeamnodruTesibHble YCIOBHS BKJIIOYAIOT B ceOst 00paboTKy CiokHOrO 3¢upa
dbopmy bl (XIIT) uzderirkom NaOH wnu KOH B BonHom EtOH nipu koMHaTHOI Temmepatype.

Coenunenne dpopmyJsl (XI) moxkeT ObITh MONy4YeHO U3 coenuneHui popmy (XIV) (XV)

u (XVI), xak nporwurocTpupoBaHo Ha Cxeme 5

Cxema 5
3 \'RZ
R ™q Y
Br
AG XVI SN
. . V) 3 r?
OH © . R/
3 PG
N,PG —_— N N’PG3
5 (Xv)
R oav) R R®
Xn

PG’ npencrasnsier coboii N-3alMTHYO IPyTIIy, 0ObIYHO KapOaMaTHY O Ml GEH3MIbHY IO
rPyIIy, IpeArnoYTUTELHO Boc.
AG npencrapinsieT cOO0H aKTUBUPYIOIIYO TPy, OOBIYHO (hTaTUMHE, OEH30TPUA3OI HITH

7-a3a0€H30TPUA30I, U IPEANOYTHTENBHO PTATUMUAHYIO TPYIIY.
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Coenunenne ¢popmyinbl (XIV) sBISETCS KOMMEPYECKH TOCTYIHBIM HJIM MOXKET OBITh
MIOJIyYEHO TI0 aHAJIOTUU C U3BECTHBIMHU U3 JINTEPATY PbI CIIOCOOAMU.

Coenunenne ¢popmyisbl (XVI) sBnsieTcss KOMMEpPYECKH TOCTYIHBIM HJIH MOJKET OBITh
MIOJIyYE€HO TI0 AHAJIOTUU C U3BECTHBIMHU U3 JINTEPATYPbI CIIOCOOAMU.

Coenunenne Gpopmybl (XV) MokeT OBITh MOJYUYEHO MOCPEICTBOM PEAKIIUN COYSTAHHS
kucinotrel  ¢popmynsl (XIV) ¢ AG-OH B mnpucyTCTBHM NOAXOASIIErO areHTa COYeTaHMUS.
[IpenmouTnrenbHbIE YCIOBUS BKIIOYAIOT B Ce0s OCYLIECTBICHHWE B3aMMOIEHCTBHS KHCIOTHI
dopmyasl (XIV) ¢ AG-OH B npucyrcreuu DCC B EtOAc npu koMHaTHOH TeMIiepaType.

Coenunenne Qopmyner (XI) mMoxker OBITH MOJYYEHO B XOAE JABYXCTaJAUWHOM
karammsupyemoit Fe mimm Ni peakumu kpocc-coderanusi 3 Opomuaa ¢opmyissl (XVI) uepes
dbopMupoBaHME TPOMEKYTOUHOTO peakTuBa [ puHbspa, nocnenyuieit 00padoTkH coenHEHHEM
dopmynsl (XV), a 3arem criocobamu coriacuo Toriyama et al (J. Am. Chem. Soc. 2016, 138,
11132-35). IlpennouTurenbHble yCIOBHS BKIIOYAKOT B ce0s1 00padoTky Opomuna popmyiel (XVI)
Mg crpy:xkamu B npucytctsun DIBAL-H u LiCl 8 THF npu temniepatype ot 0°C 10 KOMHaTHOH
TEMIIepaTypbl C TOJYYEHHEM IPOMEXYTOYHOro peakTwBa I puHbspa, o0paboTKy COeaMHEeHUS
dopmyner (XV) mnomxomsmmm Fe-karamusaropoMm, Takum kak Fe(acac);, wmm Ni(Br), B
MOIXOSIIEM MOJIIPHOM allPOTOHHOM pactBopurene (pactBopuressix), Takux kak THF u DMPU,
IpU HU3KOH Temmnepatype, oobraHo npu 0°C.

IIpencraBneHHble BbIE OOLIME CXEMbl MOTYT ObITh HCIOJNB30BAHbI JUIS IOJYYEHUS
COeIMHEeHUI COTJIAaCHO HacTosimeMy u3oOpereHuro. LleneBble KOHKpETHBbIE COCIMHEHHS MOTYT
OBITh TOJY4YEeHbI TyTEM BbIOOPA COOTBETCTBYIOLIMX MCXOJHBIX BELIECTB, PEAreHTOB U
PEaKLMOHHBIX yCJIOBUIL.

Ucxonnble BeliecTBA U PEareHThl B MPEACTABICHHBIX BBIIIE CXEMax SIBJISIOTCS JIHOO
KOMMEPYECKU TOCTYIHBIMH, JHOO MOTyT OBbITh MOJYYEHBI, CJEAys TUIIOBBIM OIMHCAHHAM W3
JUTEPATYPHI.

Ecnu He yka3aHO WHOE, TO B paMKaM JaHHOTO TEKCTa JIMIIb JIETKO yJajiseMas IpyIna,
KOTOpast He SIBJISIETCS] COCTABHOM YaCThIO KOHKPETHOTO IEJIEBOTO KOHEUHOTO MPOAYKTA COTJIACHO
HACTOSIIIEMY M300PETEHUIO OIMPENeNseTCs] KaK «3alliTHAs Tpynmna». 3amuTa (yHKIHOHAIBHBIX
TPy TAKUMH 3aIIUTHBIMU TPYTIAMK, CaMH 3alUTHBbIE TPYIIbl U PEAKLUH X paCLICTIIeHHsI
OIHCAaHbI, HAMIPUMEP, B ABTOPUTETHBIX CITPABOYHBIX TOKYMEHTAX, TAKUX Kak 'Greene’s Protective
Groups in Organic Synthesis' by Theodora W Greene and Peter GM Wauts, fifth edition, (John
Wiley and Sons, 2014), B wactHocTu I'nasa 3 («Protection for Phenols») n I'nasa S («Protection
Jor the Carboxyl group»), KOTOpO€ BKIFOUEHO B HACTOSIIHHA JTOKYMEHT MOCPEICTBOM CCBUIKH, B
KOTOPOM TakKKe OMHCAHBbI CIIOCOOBI yaalieHus: Takux rpynm, B nokymenre J. F. W. McOmie,
"Protective Groups in Organic Chemistry", Plenum Press, London and New York 1973, B
nokymente "The Peptides"; Volume 3 (editors: E. Gross and J. Meienhofer), Academic Press,
London and New York 1981, B nokymente "Methoden der organischen Chemie" (Methods of
Organic Chemistry), Houben Weyl, 4th edition, Volume 15/, Georg Thieme Verlag, Stuttgart
1974, 8 nokymente H.-D. Jakubke and H. Jeschkeit, "Aminosauren, Peptide, Proteine" (Amino
acids, Peptides, Proteins), Verlag Chemie, Weinheim, Deerfield Beach u Basel 1982 u B
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nokymenre Jochen Lehmann, "Chemie der Kohlenhydrate: Monosaccharide und Derivate"
(Chemistry of Carbohydrates: Monosaccharides and Derivatives), Georg Thieme Verlag, Stuttgart
1974. XapakTepUCTHKON 3aIUTHBIX TPYMI SIBJIAETCS TOT (PAaKT, YTO OHH MOTYT OBITH JIETKO
ynaneHsl (T.e. Oe3 MPOTEKaHHWs] HEXKENATEeNbHBIX BTOPHYHBIX PEAKLHil), HAampumep, IyTeM
COJIbBOJIN3a, BOCCTAHOBJICHUS, (POTONM3a WM, B Ka4eCTBE aJbTEPHATUBBL, B (PH3HOIOTMUECKHX
YCIIOBHSIX (HAIIpUMeED, IOCPEACTBOM (PepMEHTATUBHOTO PACIIETIIICHHUS).

Conu coenvHEeHMI COrNIaCHO HACTOSIIEMY H300PETEHHUIO, COMEpIKaIlUe 110 MEHbIIEH Mepe
OJIHY COJIE00Pa3yIOIIYIO IPYIITY, MOTYT OBbITh IOJTYyY€HBI CIOCOOOM, H3BECTHBIM CHEIUATNCTOM B
naHHOM oOmactu. Hampumep, conmm coenMHEHHWH COTJIACHO HACTOSIIEMY H300pETEeHHIO,
cofiep Kalie KUCIOTHbIE TPYMIbl, MOTYT ObITh C(POPMHUPOBAHBI, HANIPUMED, MyTeM OO0pabOTKH
COEIMHEHUI MEeTaI-COEP KAIlUM COEMHEHMSIMU, TAKUMU KaK COJIM LIEJOYHBIX METAJJIOB U
HNOAXONALINX OPraHMYECKHX KapOOHOBBIX KHCIOT, HAaIpuUMep, HATPUEBOW CONbBIO  2-
STHJIT€KCAHOBOW KHUCJIOThI, OPTaHMUECKUMH COEIMHEHHMSIMU, COAEPIKALIIMH LIEIOYHbIE METAJLIbI
WJTH LIEJIOYHO3EMeNbHbIE METAJIIbI, TAKMMHU KaK COOTBETCTBYIOLINE THAPOKCHIBI, KapOOHATHI HITH
I'MAPOKApOOHATHI, TaKUe KaK THIPOKCHI, KapOOHAT WM THUAPOKapOOHAT HATPHS WIIHM Kalus,
COOTBETCTBYIOIIUM KaJbLMH-COAEPKAIUMUA COENUHEHUSMH WM aMMHAKOM WM TMOAXOSAIIUM
OpPraHMYeCKUM aMUHOM, IIpUYEM NPEANOYTUTENBHO HCIIONB3YIOTCS CTEXHOMETPUUECKHe
KOJIMYECTBA WJIN JINIIb HeOOMBbIION N30BITOK coteo0pasyromero areHra. KucioTHO-aAnuTHBHbIE
COJIM COEOVHEHHH COTJIACHO HACTOSINEMY HM300pETEHMIO IMOJYYaKT CTAHAAPTHBIM CHOCOOOM,
HarpuMep, NmyTeM oOpabOTKM COETUHEHWH KHUCIOTOH WM IMOAXOAAIIMM AaHHOHOOOMEHHBIM
peareHTOM. BHyTpeHHHE COJTM COeUHEHUH COTJIACHO HACTOSIIIEMY H300PETEHHIO, COAepIKaLIHe
KHCJIOTHYIO U OCHOBHYIO COJIE00Pa3yIOLIYIO IPYTIIIbI, HAIPUMED, CBOOOIHYIO KapOOKCUTPYIIy U
CBOOOJHYI0 aMUHOTPYTMIy, MOTYT ObITb CHOPMHpPOBAHBI, HAMPHUMEP, MyTeM HEHTpaIM3aLUN
COJIeH, TaKuX KaK KHCJIOTHO-aJIUTHUBHBIE COJH, IO H303JEKTPUYECKOH TOYKH, HAIPUMED,
nobaBieHreM ciabbIX OCHOBAHUM WJIH MyTeM 00pabOTKH MOHOOOMEHHUKAMH.

Comu moryT ObITh mpeoOpa3oBaHbl B coenuHeHUss B (GopMe CBOOOTHOTO OCHOBAHHWS B
COOTBETCTBUH CO CIIOCOOAMH, U3BECTHBIMH CIIELIMAIUCTAM B JaHHOH oOnactu. Coiu METaJioB U
aMMOHHSI MOTYT OBITh ITpeoOpa30BaHbl, HAPUMED, yTeM 00pabOTKH MOAXOISIIUMHI KUCIOTAMHU
U KHUCJIOTHO-aAUTHBHBIMH COJIIMH, HAmpuMep, MyTeM OOpaOOTKH MOAXOASIIUM LIEJIOYHBIM
areHTOM.

Cwmecu n30MepoB, BO3MOKHBIE K TIOJYYEHHUIO COTJIACHO HACTOSIIEMY H300PETEHUIO, MOTYT
OBITh pasfeNieHbl Ha OTAENbHBIE H30MEPhl CIOCOOOM, W3BECTHBIM CIELUAINCTAM B JAHHOH
o0JacTu;, IMacTepeon3oMepbl MOTYT OBITh pa3esieHbl, HAIPUMED, My TEM PACTIPEIEICHUS MEKIY
MHOTO(a3HbIMA CMECSIMH PAaCTBOPUTENEH, NMEPEeKPUCTAILIH3ALNH WHIH XPOMAaTOrpaduIeckoro
paszzneneHus, HAPUMEp, Ha CHJIMKArelie, HJIH METOJIOM, HalpuMep, JKUIKOCTHOH Xxpomarorpaduu
CpeIHero NaBJIeHUS Ha OOpalieHHO-(a30BOHM KOJOHKE, a paueMaTbl MOTYT OBITh Pa3leNeHB,
HampuMmep, myTeM (POPMHUPOBAHHUSI COJEH C ONTUYECKH AaKTUBHBIMU COJICOOPA3yIOIINMHU
peareHTaMu M pa3[esieHus] MOJYYEeHHOH TeM CaMblM CMECH HACTePEOH30MEPOB, HAIPHMED,
NOCPENCTBOM (PPAKIMOHHON KPUCTAJUIM3ALMK WJIM METOIOM Xpomarorpauu Ha ONTHYECKH

AKTUBHOUN HEMOABWKHOHN (pa3e KOJOHKH.
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IIpomMekyTOUYHbIE COCIMHEHUS U KOHEYHbIE MPONYKThI MOTYT OBITH BBIAEJIECHBI H/HIIH
OYMINEHbl B COOTBETCTBHHM CO CTaHOAPTHBIMH CIOCOOAMH, HAMpPUMEpP, C HCIOJIb30BAHUEM
XpoMaTorpadguueckix crocoboB, METONOB paclpenesieHus, (epe)KPUCTaUTH3aHH, U T. 1.

ITocnenyrormee B 1eIOM NPUMEHUMO KO BCEM MPOLIECCAM, YIIOMSHYTBIM BBIIIE U HUXKE I10
TEKCTY HACTOSIIIEro JOKYMEHTA.

Bce cramum ynmomsiHyTBIX BBIIIE IPOLIECCOB MOIYT IPOBOAUTHCS B PEAKLHOHHBIX
YCIIOBHSIX, KOTOPBIE M3BECTHBI CIIELMAINCTAM B JaHHOW OONacTH, BKJIIOYAs KOHKPETHO
YIOMSIHYTbI€ YCJIOBHS, B OTCYTCTBHE WJIH, KaK INPABHJIO, B MPUCYTCTBHM PACTBOPUTENEH WIIH
pa3OaBuTeneli, BKJIOUYas, HapUMep, PACTBOPHUTENM WM pa30aBUTENH, KOTOPBIE SBISIIOTCA
MHEPTHBIMH 10 OTHOIIEHUIO K MCIIOJIb30BAHHBIM PEareHTaM U pacTBOPSIOT UX, B OTCYTCTBUE WU
B IPUCYTCTBUH KaTaJM3aTOPOB, KOHACHCUPYIOIINX WM HEHTPANIU3YIOIINUX areHTOB, HAIIPUMED,
MOHOOOMEHHHUKOB, TAKUX KaK KaTHOHOOOMEHHHKH, Hanmpumep, B ¢popme H, B 3aBucumoctu ot
NPUPOABI PEAKLUM W/WIN pEeareHTOB, INpPH IOHWKEHHOW, HOPMAaJbHONH WJIM MOBBIIEHHON
TEeMIIepaType, HampuMep, NpPU TeMIepaTtype B auamnazoHe npuoamsutensHo ot -100°C
npubmmsurensHo a0 190°C, Bkirodasi, Hampumep, Iuana3oH npuOmmsurensHo ot -80°C
npubmmsurensHo po 150°C, Hanpumep, npu temneparype ot -80°C no -60°C, nmpu KOMHATHOI
temneparype, npu Ttemmneparype -20°C no 40°C unm npu TemmnepaTrype BO3TOHKH, IpH
aTMOC(epPHOM JIaBJIEHUH UM 3aKPBITOM COCY[e, IPH HEOOXOAMMOCTH MOJ AABJICHUEM, W/MIN B
MHEPTHOH aTMocdepe, HanpuMep, B aTMocdepe aproHa Win a3oTa.

Ha Bcex peakIMOHHBIX CTaIUsIX CMECH 00Pa3yIOLINXCs H30MEPOB MOTYT OBITh pa3iesieHbl
Ha OTAENIbHbIE M30MEpbl, HAMPUMED, TUACTEPEOM30OMEPbl WJIM SHAHTHOMEPBI, WIH Ha JIIOObIE
L[eJIEBbIE CMECH U30MEPOB, HAPUMEp, palleMaThl WJIM CMECH TUACTEPEOU3OMEPOB, HAIIPUMED, 110
aHAJIOTUH CO CIIOCO0aMU, ONMMCAHHBIMU B pa3zesie «J{OnmoTHUTEebHBIE CTaIuH MPOLIECCa.

Ecnu B omucanuu npoueccoB He YKa3aHO UHOE, TO PACTBOPHUTEIH, U3 KOTOPBIX MOTYT OBITh
BbIOpPAaHbI PACTBOPHUTENH, MOIXOASINUE ISl JTI0OO0H KOHKPETHON pPeakLWH, BKIFOYAKT B ceOs
pPacTBOPUTENN, YIIOMSIHYTbIE KOHKPETHO, WJIHM, HAlpUMeEp, BOAY, CIOKHbIE 3(UPBI, TaKHe Kak
(HVBIOWH aJKWIT)-HU3MINE aJKAHOATBI, HAMPUMEp, STHJIALETAT, MPOCThie 3(PUPHI, TAKHE Kak
anugaruueckue 3UpbI, HAPUMEpP, AUSTHIIOBBIA >QUp, WIH LUKINYeCKHe 3(QHpbl, Hanmpumep,
TeTparuapodypaH WK JUOKCAH, )KUIKAE apOMAaTHUYECKHE YITIEBOJOPO , TAKHUe KaK OEH30JI HIIH
TOJIyOJI, CIIUPTBI, TAKUE KaK METAHOJ, 5TAaHOJ WIH |- Win 2-mpOMaHoJ, HUTPWJIbI, TAKHE KaK
AlleTOHUTPIJI, TAJOT€HUPOBAHHBIC YTJEBOAOPOABI, TaKHe KaK XJIOPUCTBI METWJIEH WIN
XJIOpodOpM, aMUIBI KUCIIOT, TAKUE KaK JUMETHI(HOPMaMUL WIIA JUMETHIALETAMUL, OCHOBAHHUS,
TaKMe KaK TeTEePOLUKINYECKHE a30THbIE OCHOBAHHs, HaNpuMep, NHPUAWH wid  N-
METHJINHPPOJIUANH-2-0H, aHTHIPHIbI KapOOHOBBIX KHCJIOT, TaKHWe KaK AHTUAPUABI HHU3LINX
AJIKAHOBBIX KHUCJIOT, HANPUMEpP, YKCYCHBIH AaHTHIPHI, LUKJINYECKHE, HEPa3BETBICHHbIC WU
pa3BETBIIEHHBIE YIJIEBOJOPOAbI, TaKHe KakK IUKJIOreKCaH, TeKCaH WM HW3OMEHTaH,
METHJILIMKJIOTEKCaH, FJTH CMECH YKa3aHHBIX PACTBOPHUTENICH, HAapUMep, BOIHBIE pacTBOPbI. Takne
CMECH PacCTBOPHUTENEH TAaK:Ke MOTYT OBITh MCIIOJIB30BAHbI MIPU BBIACICHUN, HATIPUMED, METOIOM
XpoMaTorpadgpuu WK pactpeaeeHHs.

CoenuHenwns, BKIIFOYasi UX COJH, MOTYT OBITh MOJYYEHbI B (pOPME THAPATOB, WM UX
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KpucCtajuibl MOI'yT, HAIlpUMEpP, BKJIIKOYATb B ce6;[ PaCcTBOPUTEIID, HUCIOJIb30BAHHBLIN JJIA
KPHUCTAJUTU3ALMH. MOTyT NPUCYTCTBOBATh PA3JINYHbIE KPUCTAIUTUIECKHE (POPMBL

Hacrosimee m3o0pereHne Takke OTHOCHTCSA K TaKUM (pOpMaM MpoLecca, MpH KOTOPOM
COEIMHEHNE, BO3MOXKHOE K IOJIyUYEHHIO B Ka4eCTBE MPOMEXYTOYHOIO COEAMHEHUs Ha JI0OOH
CTaJuu TPOLIECCa, UCTIOIB3YETCs] B KAUECTBE MCXOIHOTO BEIIECTBA, M MPOBOAATCS OCTABIINECS
CTaJuH MPOLECCa, MU NTPH KOTOPOM HCXOAHOE BELIECTBO (POPMUPYETCS B YCIOBUSAX MIPOBEACHUS
peaxkuy WM UCTONb3yeTCsl B (hOpMe MPOU3BOJHOTO, HAMIPUMEP, B 3aLIUINEHHOW (Gopme WiIn B
b opme conm, niIH CoeTMHEHNE, BO3MOKHOE K ITOJIyYEHHIO B XOJI€ MPOLIECCa COTTIACHO HACTOSIILEMY
n300peTEeHNI0, MPOAYLIUPYETCS B YCIOBUAX MPOBEIASHHS MPOLIECCA U MTOIBEPraeTcs NajlbHen el
obpabotke in situ.

Bce HUCXOOHBIC BCIICCTBA, CTPYKTYPHBIC 3JICMCHTDBI, PCAr€¢HTbI, KHUCJIOTbI, OCHOBAHUA,
JETUAPATUPYIOLINE areHThl, PACTBOPUTEIM M KaTaJU3aTOPbI, HCIIOJNb30BAaHHbIE AJII CHUHTE3a
COEZIMHEHUI1 COTNIaCHO HACTOSIIEMY M300pETeHUIO, THOO0 SBJIAIOTCS KOMMEPUYECKH TOCTYITHBIMHY,
aub0 MOryT OBITh MOJYYeHBbI CIOCOOAMH OpPraHMYEeCKOrO CHHTE3a, H3BECTHBIMH CpEIHEMY
crienmanucty B nanHoi obnactu (Houben-Weyl 4t Ed. 1952, Methods of Organic Synthesis,
Thieme, Volume 21).

B kauecTBe HOMOJHUTEIBHOTO ACHEKTa HACTOSIIErO HM300PETeHMs, TAKXKe MPeIoKeH
cnoco0 monyueHus: coenuHennid popmysibl [ wim ux hapmaneBTHUECKH TPUEMIIEMON COTA WITH
COJIbBATA.

B cooTBeTCTBHU C OMOJHUTEIBHBIM ACTIEKTOM HACTOSILIEr0 HU300peTeHUs], MPEaIOKeH
CHOCO0 MONTyYeHHsI COeTMHEHHSI COTJIACHO HACTOSIIEMY H300PETEHHIO HITH ero (hapMaleBTHIECKU
MPUEMJIEMOM COJTH UJIH COJIbBATA BKITOYAIOIIUI B Ce0sl CTaIUIO!

obpabotku THoamuaa GopmyJsl (V)
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[IUaHAMUIOM B TMPHCYTCTBUM METAJUIMYECKOrO KaTalu3aTtopa, HeoOs3aTeIbHO B
MPUCYTCTBUM OpraHuyeckoro ocHoBaHus, Takoro kak EtsN wnu DIPEA, B noaxopsiem
pactBopurene, rae 3Hadenuss R, R2, R3, R* u R’ onpeneneHsl Bblllle B HACTOSIIIEM JTOKYMEHTE
NPUMEHHUTEIBHO K COeNMHEHHIO (hopMy b 1.

B cooTBeTcTBHU € OMOJHUTENBHBIM ACMEKTOM HACTOSLIETO W300pETEHUs], MPEAIOKEeH
CHoCco0 MONyUYeHHsI COEIMHEHHSI COTJIACHO HACTOSIIEMY H300PETEHHIO HITH ero (hapMaleBTHIECKH
PUEMIIEMOI COJTH MITH cobBarta, riae R! mpexcrasisier coboit XR7, Brirouaromiuii B cedst CTaauro:

CHSITHE 3aIIUThI ¢ coennHeHus Gopmysl (XIII)
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B KHCJIBIX YCJIOBHSX, HJIHM B TNPHCYTCTBHM CONU (TOpPHOA TETPAAJKHJIAMMOHHUS B
NOAXOMAIIEM pacTBopuTese, rae 3Hadenus R2, R3 R* u R onpenenenbl Bbillle B HACTOSIIEM
JIOKyMEHTE TIPUMEHHTENBHO K coenuHenuto (popmyel I, u PG? npexncrasisier coO0i 3aIUTHYIO
rpymmy.

Hacrosiee n3o0pereHue Takke OTHOCHUTCS K JEOOOMY BapHaHTy CIOCOOOB COTIJIACHO
HACTOAIIEMY U300pETEHHIO, IPU KOTOPBIX MPOMEKY TOUHBIH IPOIYKT, MOJTy4aeMbli Ha JTI000H ero
CTaJ1H, UCTIONIb3YIOT B KAUECTBE UCXOJHOTO BELIECTBA, M MPOBOMASAT OCTABLIUECS CTAIMH, HJIH TIPU
KOTOPBIX UCXOIHBIE BEIeCTBA POPMUPYIOTCS i# Sifi B YCIOBUSIX MPOBEACHUS PEAKLIMH, WIH TIPU
KOTOPBIX KOMIIOHEHTBl PEaKIMUA HCIOJB3YIOTCA B (OpME COJIeH WM ONTHYECKU YHCTBhIX
AHTHIIONIOB.

CoenuHeHHs COTJIaCHO HACTOSIIIEMY H300PETEHUIO M IPOMEKY TOUHBIE COSAHMHEHUS TAKKe
MOTYT OBITh MpeoOpa3oBaHbl APYr B APyra B COOTBETCTBHM CO CHOCOOAMHM, OOINEU3BECTHBIMU
CHeLMaINCTaM B JaHHOH o0yacTu.

B cooTBeTCTBHU ¢ MOMOJHUTENBHBIM ACHEKTOM, HACTOsIee U300pPETeHHEe OTHOCHTCS K
HOBBIM ITPOMEKY TOYHBIM COETUHEHUSIM, OMTHCAHHBIM B HACTOSIIIEM JOKYMEHTE.

CoenuHeHHsT COTJIACHO  HACTOSIIEMY  HM300PETEHHIO  JIEMOHCTPUPYIOT  IICHHBIC
(apMakoIOrn4ecKkne CBOWCTBA, HANpPUMEp, MONYJHUPYIOIIHE CBOHCTBA B OTHOUIeHHe Trk,
HallpUMEP, YKA3aHHBbIE B TECTAX /M VIlro U in Vivo, KOTOPBIE NPEACTABJIECHbI B IOCJIEIYIOMINX
paszenax, a MOTOMY ITOKa3aHbI JJIsl TEPATIHH.

C yuerom wux cnocoOHOCTH HMHTHOMpPOBaTh AaKTUBHOCTh Trk, coenuHEeHHs COrIacHoO
HACTOSIIEMY H300PETEHUI0, aJbTEPHATUBHO HMEHyEeMble Jajee B HACTOSIIEM JOKYMEHTE
«CPEACTBAMHU COTJIACHO HACTOSIIIEMY H300pPETeHHIO», NPUMEHHMBI [UIsl JICUEHHs WU
PO HIAKTUKN COCTOSHUS MITH HApyIIEHUs], KOTopoe onocpenosano Trk.

B wyacTtHOCTH, COEOMHEHHS COIJIACHO HACTOSIIEMY H300PETEHUIO TMPUMEHUMBI IS
JeYEHHS HapyLeHUH 170071 COCTOSIHUH, OTIOCPETOBAHHBIX BbICOKOA() PUHHBIMU
HeliporpoduHoBbiMu penentopamu TrkA, TrkB u TrkC, u adpdexTamu B OTHOIIEHUH KOTHATHBIX

HeliporpopuHoBbix JuraHnoB - NGF, BDNF/NT-4/5, NT-3 - yka3aHHBIX pPELENTOPHBIX
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TUPO3UHKWHA3. B 4aCTHOCTH, COEMHEHHSI COTJIACHO HACTOSALIEMY N300PETEHUIO MPHUMEHHUMBI JJTSI
JeUeHnsT WU NPOQUIAKTHKH BOCHAIUTENbHBIX COCTOSHHHM KOXH (IepMbl) U 3yna (Tpypura),
KOTOpbIE OrocpenoBanbl BbicokoadpuuHbIMU HefipoTpodunoBeiMu penentopamu TrkA, TrkB u
TrkC u accoummpoBaHbl ¢ BOCHAJIEHHEM M THUIEPYYBCTBUTEIBHOCTBIO HEPBOB, B HYACTHOCTH,
aTOMUYECKOTO JEPMaTHTA.

Wnounprpanus u akTUBanMsg UMMYHHBIX KJIETOK B KOKe (BKIFO4ast T-KJIETKH, Ty4HbIE
KJIETKH, 03UHO(MIIBI) UTPAET KIFOYEBYIO POJIb B BOCHAIUTENbHBIX maTonorusx koxu (Illkovitch
D. J Leukoc Biol. 2011, 89(1):41-9; Kim et al, Int J Mol Sci. 2016,17(8)). bsuio
npozreMoHcTpupoBaHo, 4to Trk A, B u C u ux KOrHaTHble SHAOTE€HHbIE HEHPOTPOPUHOBBIE
JIMTaH/bl UTPAIOT POJIb B UMMYHOJIOTHUECKUX U HEWPOT€HHBIX MEXaHU3MaX, aCCOLMMPOBAHHBIX C
natojiorusimu koxku (Botchkarev et al, J Invest Dermatol. 2006, 126(8):1719-27; Truzzi et al,
Dermatoendocrinol. 2011, 3(1):32-6; Minnone et al, Int J Mol Sci. 2017, 11;18(5)), u onocpenyrot
BOCTIAJIUTEJIbHbIE (DYHKIMH PE3UAEHTHBIX HMMMYHHBIX KJIETOK KOXXH, B YaCTHOCTH KJIETOK,
KOTOpBIE BOBJICYEHBI B MATOJNOrHI0 aTtonuueckoro nepmaruta (Raap et al, Clin Immunol. 2005,
(5):419-24), sBrmoyas T-knerku (Sekimoto et al, Immunol Lett. 2003, 88(3):221-6; Matsumura et
al, J] Dermatol Sci. 2015,78(3):215-23), tyunsie kietku (Quarcoo et al, J Occup Med Toxicol.
2009, Apr 22;4:8) u s03uHodmel (Raap et al, J Allergy Clin Immunol. 2005, 115:1268-75; Raap
et al, Clin Exp Allergy.2008, 38(9):1493-8).

ITo cpaBrenuto ¢ HopManbHbIME cyObekTamu, ypoBHU NGF, BDNF, NT-3 u NT-4/5 Bbime
B NOBPEXKICHHBIX KJIETKAaX KOXKU U B IUIa3Me MAllUEHTOB C ATONMHYECKUM JEPMATHTOM, U OTH
YPOBHH KOPPETUPYIOT C TskecTbio 3aboseBanusi (Yamaguchi et al, J Dermatol Sci. 2009,
53(1):48-54; Toyoda et al, Br J] Dermatol 2002, 147:71-79; Raap et al, J Allergy Clin Immunol.
2005, 115:1268-75, Raap et al, Allergy. 2006, 61(12):1416-8). VYposuu Trk Taxxke
amperyJIMPOBaHbI B MOBPEKIEHHBIX KJIETKAaX KOXH Mpu arorndeckoM nepmature (Dou et al, Arch
Dermatol Res. 2006, (1):31-7; Raap et al, Clin Exp Allergy. 2008, 38(9):1493-8). Kpome Toro,
OBUIO TOKAa3aHO, YTO BBICOKOA(G(UHHBIE HEHPOTPOPHHOBBIE PELENTOPbl U HMX HSHAOTCHHBIE
auraHnabl, B uactHocTH, Trk A/NGF, aktuBupyroT nepBuuHble addepeHTHble HEpPBBI U
OMOCPENYIOT AEPMAbHYIO THIIEPHHHEPBALNIO, CIIOCOOCTBYSI TEM CaMbIM CEHCHOMIM3aLUN
nepudepuIeckoro 3yia 1, B 4aCTHOCTH, 3yjAa npu atonudeckom nepmarture (Tominaga et al, J
Dermatol. 2014, 41(3):205-12; Roggenkamp D et al, J Invest Dermatol 2012, 132: 1892-1900;
Grewe et al, J Invest Dermatol 2000, 114:1108-1112). Marubuposanue nyTH nepefayi CUrHajIOB
yepe3 Trk HHU3KOMOJEKYJSIPHBIMH COEAMHEHHUSIMH, KOTOpble OONafaloT HHTHOUPYIOLIEeH
AKTUBHOCTBIO B OTHOIIEHNH Tk, B JOKITMHIYECKUX MOJIENSIX aTOMMYECKOr0 IEPMATUTA HA MBILIAX
CHIDKAJIO TIPOSIBJIEHUS] I€PMATUTa M PACUEChIBAHHUE C COMYTCTBYIOLINM CHIDKECHHEM HEPBHBIX
BoJIOKOH B armuaepmuce (Takano et al, Br J Dermatol. 2007, 156(2):241-6; Narayanan et al, PLoS
One. 2013, 26;8(12)).

CoenviHeHHsT COTJIACHO HACTOSIIEMY H300PETEHUI0 MOTYT OBITh HCIOJB30BAHBI IS
JIeYeHHst T PO MITAKTUKH KOYKHBIX TTATOJIOT U WITH COCTOSTHHMN, BKITFOUast 3a00JI€BaHUsI TIO TUITY
IepMaTHTa, TAKHE KaK aTOMMYECKUI IePMaTHT (3K3eMa), KOHTAKTHBIN IEPMATHUT, aJUIePTUIECKHIN

IepMaTHT; 3a00JIeBaHUs, CBsI3aHHBIE C 3yI0M, Takne kak kpanuBHHLA (Rossing et al, Clin Exp
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Allergy. 2011, 41(10):1392-9), 3yxn, accouMHpOBaHHbIN ¢ KOkHOW T-kierownoit mumdomoit
(CTCL), srmrouast cunapom Cesapu (Suga et al, Acta Derm Venereol. 2013, 93(2):144-9; Saulite
et al, Biomed Res Int. 2016 doi: 10.1155/2016/9717530); ncopuas (Raychaudhuri et al, Prog Brain
Res. 2004, 146:433-7); 3aboseBanHusi, CBsI3aHHBIC ¢ KOKHOU Ooubto U Heriponatueli (Hirose et al,
Pain Pract. 2016, 16(2):175-82; Wang et al, J Neurosci. 2009, 29(17):5508-15).

B wactHOCTH, COCTOSTHMSA WIIM HapyILIEHHs, KOTopble onocpenoBansl Trk, B uactHocTn Trk
A, B u C, BxmouaroT B ce0s1 0e3 orpannueHus: 3a00IeBaHus, CBA3aHHBIE C IPYPUTOM U 3YIOM,;
ayTOMMMYHHBIE 3a00JIeBaHUs KOXKU; 3a00JIeBaHUs, CBS3aHHbBIE C KOJKHOM OOJIbIO M HeWpomaTHeii,
1 3a0051€BaHYsI 110 TUIY A€PMATUTA.

3a0oneBanus, CBSI3aHHBIC C MPYPHUTOM M 3YIOM, BKJIIOHAIOT B ceOsi O€3 OrpaHUdYeHHUs:
9K3€MaTO3HblE 3a00JI€BaHUS KOXKH, ATONMHUYECKUH HEPMATUT, SK3€MY, KOHTAKTHBIA E€PMATUT;
aNJepruyeckuii  KOHTAKTHBIM  JepMaTHT,  AEPMATUT,  BbI3BAHHBIH  pa3gpakeHUeEM,
doroannepruueckuii 1epMaTuT, (POTOTOKCHYECKHI IEepMAaTUT; ICOpUa3; 3yJA; aHAJIbHBIA 3y,
HACJIE/ICTBEHHO JIOKAJIW30BaHHBIA 3yJ, acCOMMpPOBaHHBIM C 3yaoM cuHapom Illerpena;
UIMONIaTUYECKUH 3y, 3yl IPU PaCCESHHOM CKJIEPO3€; Y3JIOBATYIO ITOYECyXY; IUIedeydeBoi 3y I,
OCTPYIO YECOTKY; XPOHHUYECKYIO UECOTKY; AHabeTHYeCKHi 3yx; 3ya IpH Keje30-Ie(pUIUTHOMI
AaHEMUH, 3yJ IPU HCTHHHOH IOJULHUTEMHH, 3a00JieBaHHWE TPAHCIUIAHTAT NPOTUB XO3SMHA;
ypeMHYeCKHH 3yZ;, XOJEeCTaTUYeCKUi 3y[; 3y[sIiue YpPTHKApPHbIE MNamyJibl U OJNALIKH TpU
OepeMeHHOCTH, TrecTaloOHHbIH nemduronn, crapuyeckuii 3yx, HIV-accoummpoBaHHBIH 3yx;
OMOSICHIBAOIIMN JIMIIAM, HEBPAITHIO TIPpU UHQEKUUH herpes zoster, CUHIPOM «Onysknarornei
JUYUHKI», IEPMATOMHKO3 TJAJAKOW KOKH, TYHIHO3, 3k3aHTemy, OonesHb PDokca-Popnaiica;
napasuTapHble 3a00JeBaHUs KOXKH, OaKkTepuasbHbIe 3a00eBaHMs KOXKH, 3y, aCCOLIMUPOBAHHBIN
¢ xoxxkHoit T-kierounoi mumdomoii; cunnpom Ce3apu; GYHTOUAHBIH MHKO3; KOJOPEKTATbHBIN
paK; MeJIaHOMY ; 3JI0KA4€CTBEHHYO OMyXOJIb FOJIOBBI U IIeH; 3y 1, 00y CIIOBJIEHHBIH JIEKAPCTBEHHOU
CBITIBIO (SITPOTEHHBIH); YPTUKAPHBIE PEAKLIUH HA JIEKAPCTBA, BUOPALIMOHHYIO YPTUKAPHYIO CHIIIb,
MEXAaHUYECKYI0 YPTHKAPHYIO ChIb, CEMEHHYIO XOJOJOBYI0 YPTUKAPHYIO ChIIb; aJIJIEPTUYECKYIO
YPTUKAPHYIO ChITlb; NepMorpadusm; repnerudopMHbIii fepMatut; 6one3ns I'posepa.

AyTonMMyHHbIE 3a00JI€BaHISI KOXKH BKIIFOYAIOT B ceOst 63 OrpaHUYeHUs. ay TOMMMY HHOE
3a0o0seBaHNe KOKM M COCAMHUTEJIbHOW TKaHH, ayTOMMMYHHOE 3a0OJIeBaHHE C BOBJICUEHHUEM
KOKH, ay TOUMMY HHO€ OyJute3HOe 3a00JieBaHUE KOKH, OyJUTe3HbINA IeM(pUTOUI,

3a0oneBaHus, CBSI3aHHBIE C KOXKHOH OONBIO M HeWpomaTHel, BKIIOYAIOT B ceds Oe3
OrpaHuyeHus: TuadeTuuecKrue HeHPONaTHH, HEBPAITHIO, OOJIE3HEHHYIO HEHPONATHIO; CHHAPOMBI
HEPBHOW KOMITPECCUH, HEBPUT, CEHCOPHYIO NepUPEpUIECKYI0 HEHPOMATHIO; AJKOTOJbHYIO
HEMpOMaTHIO,  PAJMKYJIONATHIO;, KOMIUIEKCHBIE  PErHOHAJIbHBbIE  OONEBBIE  CHHIPOMBI,
NOJIMHEHPONATHIO, BBI3BAHHYIO JIKAPCTBEHHBIMH IMpEMapaTaMy;, MOPaKEHHE IOJOIIBEHHOTO
HEepBa, NOJHPAAUKYJIONATUID; HEHPONATHIO CENAIUIIHOTO HEPBA;, HEBPAITHUI0 TPOHHHYHOTO
HepBa.

3aboneBaHus MO TUIY AEPMATUTA BKJIIOYAIOT B cebst Oe3 OrpaHUYEeHHs: SK3eMaTO3HbIE
3a005eBaHMs KOXKM, aTOMMYECKUI NEPMATHT; 5K3eMy; KOHTAKTHBIA JE€PMATHUT, aJUIePrHYECKUI

KOHTAKTHBIH I€PMATHUT;, IEPMATUT, BbI3BAHHBIN pazapakeHneM; (poToaiepruuecKuil JepMaTur,
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(doToTOKCHYECKUN JEepMAaTHT;, XPOHHYECKHH JAEePMATUT pPYK, BBI3BAHHBIN pa3gpakKeHHEM,
IEPMATHT, CBSI3aHHBIN ¢ MPO(ECCHOHATBHON NESTENbHOCTBIO, IEPMATHUT, ACCOLMMPOBAHHBINA CO
CTEKJIOBOJIOKHOM, JE€PMAaTHUT, BbI3BAHHBIN SIIOBUTBIM CYyMaxOM, AMCTHIPOTHYECKYIO DSK3EMY,
5K3€MAaTO3HBIA IEPMATUT BEK, AJIJIEPTUYECKUI KOHTAKTHBIN JE€PMATUT BEK, JEPMATUT PYK U HOT;
NaNbLEBbI JAEPMATUT, 3KC(OIMATUBHBIA AEPMATUT, JIyUYEBOH AEPMATHT, repreTu(hOpMHBIN
IEpMATHUT;, FOBEHIJIbHBIH TreprneTH(GOPMHBIA AePMATUT, ayTOMMMYHHBIH IPOreCTEPOHOBBIN
IepMaTHT; CeOOpEHHbIH NepPMAaTUT, JHMXEHOHIHBIA mMaparcopuas, Onedapur; MOHETOBUAHBIN
JIepMaTHT; MOJ00HBIH cebopee AepMaTUT C ICOpUa3n(OPMHBIMHU JIEMEHTAMH;, ACCOLUMPOBAHHBIN
¢ HTLV-1 uHbexkunoHHBIH AEPMATUT, TCOpHA3, T'€HEPAIM30BAHHBIA IyCTYJIE3HBIH ICOpHUa3,
NarnyJ1o-CKBaMO3Hble 3a00JeBaHUS KOXH, Iaparncopuas; Keparos, JMUAEPMOJIUTHYECKUN
THIIEPKepaTo3; CapKOMA03 KOXH, aTpopuI0O KOXH, 3PUTEMO-CKBAMO3HBIH  J1€pMaTos;
MOWKWJIOAEPMHUIO €  HEWTporneHued, MyJbTUPOPMHYIO JSPUTEMY, AHTHOJUMQOHUIHYIO
TUIEPIIIa3HIO ¢ 503MHOMUINEH; TOJIOCOBUAHBIH JIaJOHHO-TIOAOIIBEHHbIH K€paTo3 3; ByJIbIrapHbIe
yIpH; JIAMEJUISIPHBIA MXTHO3, 3a00J€BaHMs, BbI3BAHHBIC JIMIIAEM, KPACHBIH IUIOCKUH JIMIIAH,
(OTOXMMHUYECKN AKTUBHBIM KpacHBIN IUIOCKUI JMINAl; KpacHbIM IUIOCKUI JWIIai poTOBOM
N0JI0CTH; (HOJUTHKYJISIPHBIN KPACHBIN MJIOCKUH JTUIIA; CKIIepoaTpoduiecKuil Tuia; OnecTsmuit
JULIal;, CKIEPOTUUECKUH JINIIAM;, TPOCTON XPOHUYECKUM JINIIAN; OTPaHUUEHHYIO CKIIEPOAEPMHUIO;
JIEHTOBUAHBIA KEpaTo3 C COMYTCTBYIOLIMM HMXTHO30M M CKJIEPO3HPYIOLIEH KepaToAepMHEH,
PETUKYJISIDHYIO ~ 3PUTPOKEPATOACPMUIO;,  MAIyJIe3HbIA  J1aJOHHO-NOJOIIBEHHBIM  KEpaTos;
reHEeTHYeCKHue 3a00JIeBaHUSI KOXKH, ayTOCOMHBIH PELEeCCHUBHBI BPOXKIEHHBIH HXTHO3,
ayTOCOMHBIN PELIECCUBHBIN BPOKAEHHBIM MXTHO3 |; ayTOCOMHBIN pELleCCUBHBIN BPOXKACHHBIN
UXTHO3 2; ayTOCOMHBIN PELIECCUBHBIM BPOXKIECHHBIH HXTHO3 3, ayTOCOMHBIN pPELEeCCUBHBIN
BPOKAEHHBI MXTHO3 4A; ayTOCOMHBIN PELEeCCUBHBIM BPOKIAEHHBIH HXTHO3 5; ayTOCOMHBIN
PELECCUBHBIA BPOXKAEHHBIM HXTHO3 6, ayTOCOMHBIH PELIECCUBHBIM BPOKAEHHBIA HUXTHO3 7,
ayTOCOMHBII PELIECCUBHBIN BPOKAEHHBIM MXTHUO3 8, ayTOCOMHBIN pPELIECCUBHBIA BPOXKACHHBIN
UXTHO3 9; ayTOCOMHBIN PELEeCCUBHBIA BpPOXKAECHHBIM UXTHO3 10; ayTOCOMHBIN pEeLEeCCUBHBIN
BPOKAEHHBbIN UXTHO3 11.

Bosee KOHKPETHO, COCTOSIHHE HITH HapyIIeHue, KoTopoe onocpenoBaHo Trk, B yacTHOCTH,
Trk A, B u C, MokeT mpencTaBisiTb COOON aTONMUYECKUH TePMATHT.

JleueHne B COOTBETCTBHHU C HACTOSIIUM H300pETEHHEM MOXKET ObITh CHUMITOMATUYECKIM
WA PO HIIAKTHUECKUM.

Takum 00pa3oM, COIJIaCHO JONOJHUTEIBHOMY AacIleKTy, HacTosIee H300peTeHne
OTHOCHUTCSI K CPEJICTBY COIJIACHO HACTOSIIIEMY H300PETEHHIO JJIsi NMPUMEHEHHs B KadeCTBE
(hapManeBTHUECKOrO CPEICTBA.

ITosTOoMy, B COOTBETCTBHH C JOTOJIHUTEJIbHBIM AacCIEKTOM, HACTosllee H300peTeHue
OTHOCHTCSI K CPEICTBY COIIACHO HACTOSIIEMY M300PETEHHIO JUIS JICYEHUS WIIH NMPOPHIAaKTHKH
COCTOSTHUS WJTM HapyIeHus, KoTopoe omnocpenoano Trk, B uactnoctu, Trk A, B u C.

ITosTOoMy, B COOTBETCTBHH C JOTOJIHUTEJIbHBIM AacCIEKTOM, HACTosllee H300peTeHue
OTHOCHTCSI K MPUMEHEHHIO CPEICTBA COTJIACHO HACTOALIEMY HM300pPETEHMIO JJIsi MPOU3BOACTBA

JICKAPCTBEHHOTO CPEACTBA AJIA HpO(I)I/IJ'IaKTI/IKI/I WJIN JICYCHUS COCTOSAHUSA WM HAPY LLIECHUS, KOTOPOEC
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onocpenosano Trk, B uactHoctu, Trk A, B u C.

ITosTOoMy, B COOTBETCTBHH C JOTOJIHUTEJIbHBIM AacCIEKTOM, HACTosllee H300peTeHue
OTHOCHUTCS K CIOCOOy MpO(UIaKTHKY I JIUEHUsI COCTOSIHUS, KOTopoe omocpenoBano Trk, B
gactHocTH, Trk A, B u C, koTOpBIi BKIIFOUaeT B ce0st BBECHNE HY KIAOIIEMYCS B ’TOM CyOBEKTY
TepaneBTUIeCK! 3(pPEeKTUBHOTO KOJMUYECTBA CPEACTBA COTIACHO HACTOSIIEMY H300PETEHHIO.

B cootBercTBUM C BBIIECKA3aHHBIM, B KAYECTBE JOMOJHUTEIBHOIO ACMEKTa, HACTOSIIEe
n300peTeHne TaKke€ OTHOCHTCS K CIOCOOy NPOQUIAKTHKH WM JICYEHHsS COCTOSHHUS WIN
HapyeHns, koropoe omnocpenosano Trk, B wacraoctn, Trk A, B u C, Ooyiee KOHKpeTHO,
aTONMUYECKOT0 JepMaTHTa, KOTOPBIM BKIKOYAaeT B ceOs BBEACHHE HYXKIAIOIIEMYCS B 3TOM
CyOBEKTYy, B YACTHOCTH CyOBEKTYy-4eJOBEKYy, TepamneBTUYeCKH 3(PPEKTUBHOIO KOJIUYIECTBA
CpeZCTBa COrJIACHO HACTOSIIEMY H300PETEHHIO.

CornacHo npyromy acmekTy, HAaCToslIee N300peTeHHe OTHOCUTCS K CPENCTBY COIJIACHO
HACTOSIIEMY H300PETEeHHIO Ui NPO(PUIAKTHUKH WM JIEYEHUs COCTOSHUSI WIM HapyLIeHHS,
koTopoe omnocpenoBaHo Trk, B wactHoctu, Trk A, B u C, Gonee KOHKpPETHO, aTOMUYECKOTO
JepMaTHTa.

CornacHO ApyroMy acrekTy, HacTosuiee H300peTeHHe OTHOCHTCS K HPUMEHEHHIO
CPEACTBA COTJIACHO HACTOSIIIEMY M300pETEHHIO JUIs POU3BOCTBA JIEKAPCTBEHHOT'O CPEICTBA IS
NpoQUIAKTUKY WM JIEYEHUs] COCTOSHHS WM HapylIeHus, KoTopoe omocpenosaHo Trk, B
yactHoctH, Ttk A, B u C, Gonee KOHKPETHO, aTOMUYECKOTO IEPMAaTHTA.

Ucnonp3yeMblii B HACTOSIIEM JOKYMEHTE TEPMHH «HApPYyIIEHUE» WM «3a00JIeBAaHHE)
OTHOCHTCSI K TOJIOXKEHHOMY B OCHOBE MAaTOJIOTUYECKOMY HAPYLICHUIO B OPraHU3Me C HAJIUYHEM
WIA OTCYTCTBHEM CHUMIITOMOB, N0 CPaBHEHHIO C HOPMAJbHBIM OPTaHM3MOM, KOTOPOE MOXKET
BO3HHMKATh, HANpuUMep, B pe3yjbrare WHPEKIUH WM TNPUOOPETEHHOTO WM BPOXKIESHHOTO
reHeTHIeCKOro nedexra.

TepMuH «COCTOSTHHE» OTHOCHTCSI K COCTOSIHMIO YMa MJIM TeJla OpraHu3Ma, KOTOpOe He
o0ycoBieHO 3a00NeBaHIEM, HaNpUMeEp, MPUCYTCTBUEM B OpraHu3Me (parMeHTOB, TAKUX Kak
TOKCHHBI, JIEKAPCTBA WJIH 3arps3HSIOIUE BELIECTBA.

CornacHo OHOMY BapUaHTy OCYIIECTBIIEHHSI, UCIIOIb3YEMbIH B HACTOSLIEM JOKYMEHTE
TEPMHH «JIEUHUTBY, OCYLIECTBJICHHE JICUEHHS» WIH «JIEYCHHE» MPHUMEHUTEIbHO K JIF0OOMY
3a00JIEBAaHHIO WJIM HAPYIIEHUIO OTHOCHTCSI K OOJIerdeHHI0 3a00JIeBaHUs WIH HapyLIeHus (T.€., K
3aMEUICHHI0 WJIM K OCTAHOBKE WJIM K CHIDKEHHIO MPOTPECCUPOBAHHs 3a00JIEBAaHHUS WJIH 10
MEHbBIIEH Mepe ONHOr0 M3 €ro KJIWHHYeCKHX cumnToMoB). CoriacHo ApyromMy BapHaHTY
OCYILECTBJICHUS], TEPMUH «JICYUTDHY, KOCYIIECTBICHUE JICUCHUS» WIN «JICUYEHHE» OTHOCHUTCS K
ocnabiaeHn0 WM OOJIETYEHHIO 10 MEHbINEH Mepe OZHOro (PM3MYECKOro mapamerpa, BKIoUast
napamMeTprl, KOTOPbIE MOTYT OBITh HE OYEBHIHBI IS nareHTa. CorjaacHo erie OJHOMY BapHaHTY
OCYILIECTBJICHUS], TEPMUH «JICYUTDHY, KOCYIIECTBICHUE JICUCHUS» WIN «JICUYEHHE» OTHOCHUTCS K
MOJIYJUPOBAHMIO 3a00JI€BaHMS WM HAPYLISHUs, OO (pusndecku (Hampumep, CTaOMIHM3aLus
OUYEBUHOTO CUMITTOMA), (PU3HOJIOTHUYECKH (HanmpuMmep, ctabrinsanus GU3HIeCKOro napaMerpa),
w1 1 10 U apyroe. CoriaacHo eme OJHOMY BapHaHTy OCYIIECTBIEHHS, TEPMHUH «JIEUUTHY,

«KOCYLICCTBJICHUEC JICHCHUW D UIIH KJICUCHUE» OTHOCUTCS K MPEAOTBPALICHUIO UJITU OTCPOYKE Havalla
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WM Pa3BUTHUS WK IPOrPECCHPOBAHMS 3a00I€BAHNUS HIIH HAPY LICHHUS.

Tepmun «mpoduIakTHKa» COCTOSHMS WM HApPYIIEHHs OTHOCUTCS K OTCPOUYKE HIIU K
NPEAOTBPALICHUIO Hadajia COCTOSHHUSI WM HAPYLIEHWS WIM K CHIDKEHUIO €ro TSDKECTH,
OLIEHUBAEMBIM 10 TPOSIBICHUIO WIM IO CTENEHU BBIPAKEHHOCTH OFHOTO WM HECKOJBKHX
CHMIITOMOB YIIOMSIHyTOT'O COCTOSTHUSI UJTH HApyIIEHUsI.

Hcrnonp3yeMblil B HACTOSIIEM JTOKYMEHTE TEPMUH «CYyOBEKT» OTHOCHUTCS] K JKHBOTHOMY.
Kak mnpaBuio, >KMBOTHOE MpencraBiseT cOOOH Miekomuraromee. TepMHUH CYOBEKT TakxkKe
OTHOCHUTCSI, HAIIpUMED, K MpUMaTaM (HampuMmep, K JIFOAsAM), KOpOBaM, OBLIAM, KO3aM, JIOIIAISM,
cobakam, KOLIKaM, KPOJIMKaM, KpbICam, MbIIIaM, pbioam, ntuuam u T. 1. CorjiacHO onpeieleHHbIM
BApUAaHTaM OCYINECTBJIEHUs, CyObeKkT mnpexacrasisier coboil mnpumara. CorjmacHo Ipyrum
BapUaHTaM OCYIECTBJICHUs, CyOBEKT MPeNCTaBIsAeT COOOH UenoBeka.

CornacHo HacTOsIIEMY JOKYMEHTY, CyOBEKT CUMTAETCS «HY>KAAIOLIUMCS B)» JICUEHUH,
€CJIi B pPEe3yJbTaTe TaKOro JIEYeHMs TaKOH CyOBEKT H3BJIEHYET IOJIb3y C OHOJOTHYECKOH,
MEIUILMHCKON TOUYKH 3PEHUsI UM 110 Ka4eCTBY JKU3HU.

Tepmun «repaneBTrdecku 3¢ (HEKTHBHOE KOJMUECTBO» CPENCTBA COTJIACHO HACTOSIIEMY
N300pETeHUI0 OTHOCUTCS K KOJIMUYECTBY CPEACTBA COMIACHO HACTOSIEMY M300pETEeHHIO, KOTOPOe
BBI3bIBAET OMOJIOTHYECKMH WJIM MEIULMHCKUH OTBET y CyOBeKTa, HampuMep, CHIKEHUE WIH
UHruOupoBanne (HEpMEHTATUBHON AKTUBHOCTH WJIM AaKTUBHOCTH Oenka, WiM oOnerdeHue
CHUMIITOMOB, VJy4YII€HHE COCTOSHUM, 3aMelJieHue WIM OTCPOYKY IPOrpecCUpPOBAHUS
3a0oneBaHys, WM TpefnoTBpaiieHue 3aboneBaHuss u T. 1. CoracHO OJHOMY He
OTPaHUYMBAIOLIEMY BapUAHTY OCYINECTBJICHHUsS, TEPMHH «TEPANEBTUYECKH HPPEKTUBHOE
KOJINY€CTBO» OTHOCHUTCS K KOJIMUYECTBY CPEICTBA COMIACHO HACTOSLIEMY M300pETeHUs, KOTOpOe
npu BBeIeHHH CyOBeKkTy sBisieTcss 3(P(EeKTHBHBIM, MO MEHbLICH Mepe HYaCTH4YHO YJyullas,
UHTUOMPY 1, TPeNOTBpaIias u/uiu obyieryasi COCTOsIHHE I HapyLIEHHE, KOTOPOE OMOCPEIOBAHO
Trk, B uwactHoctu Trk A, B m C. CornmacHo ApyroMy He OrpaHUYHMBAIOIIEMY BapHAHTY
OCYILECTBJICHUSI, TEPMHH «TEPANEBTHUECKHU 3(P(PEKTUBHOE KOJTHMUYECTBOY» OTHOCUTCS K KOJHMUYECTBY
CpeICTBa COTJIACHO HACTOSAIIEMY HM300PETEHHI0, KOTOPOE MPHU BBEICHHH B KJIETKY, TKaHb WU
OTJMYHBIA OT KJIETOK OWOJIOTHUECKUH MaTepuas, WiH B cpeny siBisiercs 3()(eKTUBHBIM, 1O
MEHbIIEH Mepe YaCTUIHO MHIHOUpYs akTuBHOCTD Trk, B wactHOCTH Trk A, B u C.

CornacHo OJHOMY BapHaHTy OCYINECTBJICHHUS] HACTOSINErO M300PETeHNUs], COCTOSIHUE WU
HapyuieHne, koropoe omocpenoBaHo Trk, B wactHoctu Trk A, B u C, BhIOMparOT U3 Takux
3a00sIeBaHM, KaK IPYPHUT U 3y, ay TONMMY HHbIE 3a00JIeBaHHsI KOXKH, 3a00JI€BaHUS, CBS3aHHBIC C
KOKHOU OOJIbIO U HeliponaTueil; u 3a00JeBaHus TI0 THITY AepMaTHUTA.

CornacHo KOHKPETHOMY BapPHAHTY OCYIIECTBJIEHUsI, COCTOSIHUAE WJIH HapyIIEHHEe, KOTOPOe
onocpenosaHo Trk, B wactHocT Trk A, B u C, npencrasnsier coboit aTOMUYECKHiA AEPMATHUT.

Kak ommcaHo BbIE, CpPEACTBAa COMJIACHO HACTOALIEMY H300PETEHUIO KOTOpbIE
unruoupyrot Trk, B vactHocTn Trk A, B u C, xapakTepusyrTcs pa3indHBIMH KIMHUYECKUMHU
NPUMEHEHUSIMY, a TOTOMY JOTOJHUTENbHBIH ACTHEKT COTJIACHO HACTOSIIEMY H300pPETeHHUI0
OTHOCHTCS K (PapMaLeBTUYECKUM KOMIIO3ULIUSM, COIEPIKAINM CPECTBA COTJIACHO HACTOSIILEMY

u3o0perenunto. [IpumMeHeHne TakMX CPEACTB B KA4eCTBE JIGKAPCTBEHHBIX (POPM MPEACTABIAET
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cO00¥ TOMOTHUTENTbHBIN ACTIEKT HACTOSIIIETO H300PETeHUS.

AKTHBHBIE CPENICTBA COTJIACHO HACTOSIIIEMY H300PETEHUIO HUCTIONB3YIOT IO OTAEIBbHOCTH
WIA B COYETAHUU C OFHUM HJIM HECKOJBKUMH JOTOJHUTEIbHBIMI AKTUBHBIMH WHTPEIUEHTAMHU
IUIA  COCTaBJICHUS (papMaleBTHYECKUX KOMIIO3ULUI COTJIACHO HACTOSALIEMY H300PETEHHIO.
®dapmarieBTHYECKass KOMIIO3UIIMSI COMIACHO HACTOSIIEMY H300peTeHHI0 BKJIOUaeT B cebs: (a)
3¢ (eKTUBHOE KOIMYECTBO MO MEHbIIEH Mepe OAHOTrO aKTUBHOTO CPEICTBA B COOTBETCTBHHU C
HacTosmuM n3oopererneM; u (b) papmareBTHUECKH TPHUEMIIEMbII SKCLIUTIHEHT.

Takum o00pa3oM, COrJIaCHO JONOJHUTENBHOMY AacIleKTy, HacTosInee H300peTeHne
OTHOCUTCS K (papMalieBTHUECKONH KOMITO3HMLINH, COAEpIKallell CPEeACTBO COTJIACHO HACTOSILIEMY
n300peTeHuIo 1 (papMaleBTUIECKU PUEMIIEMbII SKCIIUITUEHT.

dapmarneBTHYeCKre KOMIIO3UIINY, ONTICAHHBIE B HACTOSIIIEM JOKYMEHTE JUJIsl IPUMEHEHUS
B KauecTBe JIEKAPCTBEHHOTO CPEJCTBA, B YACTHOCTH, JUId NPUMEHEHHUS TNpH JICUCHUM WIN
MPEeIOTBPALIEHNH HAPYLICHUH WIH COCTOsTHUH, onocpenoBanHbix Trk, B wactHocTH Trk A, B u C,
TAaKUX KaK OMNHCAaHHbIE B HACTOSAIIEM MJOKYMEHTE COCTOSIHUSI, CIIOCOOBI JICYEHUS WU
NpOoQUIAKTUKY C MPUMEHEHHEM TaKUX KOMITO3MLMI M MPUMEHEHUs! YIOMSIHYThIX CPEACTB IS
IPUTOTOBJIEHNS JIEKAPCTBEHHOTO CPEACTBA JIs JICUEHUS! WITH MTPEOTBPALEHUS TAKUX HApY LIEHUIH
YT COCTOSIHUI COCTABIISIFOT JONOJTHUTEIIbHBIE aCTIEKThI HACTOSINEr0 H300pEeTeHHS.

Hcnonb3yemblii B HACTOSAILIEM IOKYMEHTE TePMUH «(papMaleBTUYECKH IPUEMIIEMBbIi»
OTHOCUTCS] K UHTPEUEHTaM, KOTOPble COBMECTHMBI C IPYTMMHU MHIPEIUEHTAMU KOMITO3ULIUH, a
Takke (PU3HONIOrUYeCKH MPUEMIIEMbI JJIsl PELIUITHEHTA.

TepmuH «(apmaneBTHUECKU PUEMIIEMbII SKCIMITUEHT» OTHOCHUTCS K BEIIECTBY, KOTOPOE
SIBJIIETCSI HETOKCHYHBIM, OHOJIOTMYECKH TEePEeHOCUMBIM U HWHBIM 00pa3oM OHOJIOrHYECKH
MOJXOSALIMM JJIsl BBEJICHHsI CYOBEKTY, TAKOMY KaK HHEPTHOE BEIECTBO, KOTOPOEe NOOABJISIIOT B
(hapMaLIeBTHUECKYIO KOMIIO3HLIUIO WJIA HHBIM 00pa30M UCTOJB3YIOT B KAUE€CTBE HECYLIEH Cpebl,
HOCHUTENSl WK paz0aBuTessi IuIsi OOJierYeHus: BBEACHUSI CPEACTBA, U KOTOPOE COBMECTHMO CO
cpeactBoM. [Ipumepbl SKCUMITUEHTOB BKIKOYAOT B ceOsi kapOoHAT kanbLusi, GochaT Kaablus,
pa3IUYHbIE caxapa M THIIbI KpaXMaJia, MPOU3BOIHBIE IEJUTIOJIO3bI, KEJIATHH, PACTUTEJIbHBIC Macya
U TTOJIUATHIICHTJIUKOJIH.

Hcnonp3yeMblii B HACTOSIIEM TOKYMEHTE TEPMHUH «(apMaleBTUUECKU MPHEMIIEMBbI
HOCUTENIbY BKJIOYaeT B ceOst JroOble pacTBOPUTENH, AWCIIEPCUOHHBIE CpPEIbl, IMOKPBITHS,
MOBEPXHOCTHO-aKTUBHbBIE BEIIIECTBA, AHTUOKCHJIAHTBI, KOHCEPBAHTHI (Hampumep,
aHTHOAKTepUANbHBIE CPEACTBA, MPOTHBOIPUOKOBBIE CPEACTBA), HM30TOHHUYECKHE CPEACTBA,
CpeICTBa-3aMENTUTEIN BCACHIBAHMS, COJIM, KOHCEPBAHTBL, JICKAPCTBA, CTAOUIIM3AaTOPHI JIEKAPCTB,
CBSI3YIOIIME  BEIIECTBA,  OKCUMUITMEHTBI,  PAa3pbIXJMTENH,  CMa3KW,  MOJCIACTHTEINH,
BKYCOapOMAaTH3aTOPbI, KPACUTENH U T. 1., U UX COYETAHUS, U3BECTHBIE CIEINAIICTAM B TAHHON
obnmactu (cMm., Hampumep, Remington's Pharmaceutical Sciences, 18th Ed. Mack Printing
Company, 1990, pp. 1289-1329). 3a uckiiroueHreM CiTy4aeB, KOraa Kakohu-In00 OOIenpuHSITHIN
HOCUTENIb HECOBMECTUM C AaKTUBHBIM  HHTPEOUEHTOM, B  TEPANeBTHYECKUX WU
(apMaLeBTHUECKHUX KOMIIO3ULUSAX MPEAYCMOTPEHO €r0 UCTIONb30BAHUE.

q)apMaLIeBTI/ILIeCKI/Ie KOMIIO3HMIIMHK B COOTBETCTBUH C HACTOAIINM I/1306peTeHI/IeM MOTYT
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OBITb  COCTaBJICHbI OOIUIEMPUHSITBIM CHOCOOOM C  HCMOJIb30BAHHEM JIETKO JOCTYITHBIX
UHIPeAUeHTOB. Tak, aKTHBHbIH MHIPEAUEHT MOXET ObITh BKJIIOYEH B COCTaB, HEOOS3aTEJbHO
BMECTE C OPYTMMH aKTHBHBIMH BEIIECTBAMH, C ONHHM MM HECKOJBKUMH OOIIETPUHSATHIMH
HOCHUTEJSIMH, pa30aBUTEISIMU W/WJIH SKCLUITHEHTAMH C TIOJTyYeHHEM OOIIENPUHSATHIX raJeHOBbIX
NpernaparoB, TAKUX KakK TAOJNETKH, MIJIFOJIM, MOPOLIKH, JEIACHLbI, calle, OOJaTKU, SJIHUKCHUPBIL,
CYCIIeH3UH, SMYJIbCUH, PACTBOPBI, CHPOIBI, a3p030JH (B BUAE TBEPAOH (OPMbI HIIH B JKUAKOM
cpene), Masu, MSTKHE W TBEpAble JKENATHHOBbIC KalCyJbl, CYNIIO3UTOPUH, CTEPUIIbHbBIC
MHBEKLHOHHbIE PACTBOPbI, IOPOIIKH B CTEPHIIBHOMN YIIAKOBKE U T. TI.

dapmareBTH4YECKasT KOMIIO3UIMS MOXeT ObITh COCTaBJI€HAa Ui KOHKPETHBIX MyTel
BBE/ICHMHsI, TAKUX KaK MepOpajbHOE BBEICHHUE, MAPEHTEPATbHOE BBEICHHE U PEKTAIbHOE BBEIICHUE
u T. 1. Kpome toro, papmaneBTiyeckriie KOMIIO3UIUU COTJIACHO HACTOSIIEMY H300PETEHUIO MOTYT
OBITH MPUTOTOBJIEHBI B BUZE TBEPIOH (OpMBI (BKIFOUass O3 OrpaHHMUEHHsl KarcCyJibl, TaOJEeTKH,
IIMJTEOJIM, TPAHYJIbl, OPOIIKH WJIM CYIIO3UTOPHUU) HJIM B BUAE JKUAKOH (GopMmbl (BKIrOUas Oe3
OTpaHUYEHHUs] PaCTBOPBI, CYCIEH3MU HIIU dMyJibcun). PapmaneBTHYECKHe KOMIO3UIMH MOTYT
OBITh MOBEPTHY ThI OOLIETTPUHATHIM (PapMaLeBTUYECKUM IPOLIEAYpaM, TAKUM KaK CTePHIIM3ALIUS,
WM MOTYT COIepXaTh OOLIENPHHSATBIE WHEPTHbIE paz0aBUTENH, CMa3Ku WiH OydepHble
CPEACTBA, & TAKXKe aIbIOBAHTHI, TAKHE KaK KOHCEPBAHTBI, CTAOWIN3aTOPBI, YBIAKHUTEIH,
SMyJIbraTopel U OydepHbie cpencTsa, u T. II.

Kak mpaBuio, ¢apmaneBTHYECKHE KOMIO3MIMM IPEACTABISIOT COOOH TabimeTku WiH
JKEJIATHHOBBIE KAIICYJIbl, COJepPIKAINe AKTUBHBIN HHIPEAHEHT BMECTE C

a) pasOaBWUTESIMH, HATNPUMEp, JIAKTO30M, MOJMIAKTOHOM, AEKCTPO30H, Caxapo3oW,
MaHHHUTOM, COPOUTOM, LIEJUTFOJIO301 H/HJIH TJMLIHHOM,

b) cMa3kamu, HalPUMeEp, KPEMHHEM, TAJIbKOM, CTEAPUHOBOM KHCIOTOM, €€ COJISIMU MarHusl
WK KaJIBLIUS W/ WJIH TIOJIMA TUJIEHTJIMKOJIEM;

IUTst TaDJIETOK TAKXKE C

C) CBSI3YIOLIMMHU BEIIECTBAMH, HANpHUMEp, AJFOMOCHIMKATOM MAarHus, KpaxMajbHOM
NaCcTOM, JKETaTUHOM, TPArakaHTOM, METHIILEJUIFOJIO30H, KapOOKCHMETHIIIEIUTIONO30H HATPHUs
W/WITH TOJMBUHIIIITHPPOTHIOHOM,;

NPH JKETAaHUHU C

d) paspbIXIUTENSIMH, HAMPUMEP, KpaxMaJaMH, arapoM, aJibI’MHOBOW KHCJIOTOW WIIH ee
HATPHUEBOW COJBIO, HJIH LIUITYYHMMHU CMECSIMU,

u/vm ¢

e) abcopOeHTaMu, KpaCUTEINSIMU, BKY COAPOMATHU3aTOPAMHU U TIOJICITACTUTESIMH.

B cootBercTBUM CO cIOCO0aMH, U3BECTHBIMHU B TAHHOH OOJIACTH TEXHUKH, TAOJIETKH MOTY T
ObITh CHaOKEHBI JINOO TIIEHOYHBIM MTOKPBITHEM, JINOO KUIIEYHOPACTBOPHMBIM ITOKPBITHEM.

Komnosuuuu, mnoaxonsiiue [Uis MEepOpajbHOTO BBEAEHHs, BKJIOYAIOT B cels
3¢ pexTHBHOE KONMUYECTBO CPEACTBA COTJIACHO HACTOSIIEMYy HU300peTeHuio B (opme TabIeToK,
JIZICHLIOB, BOJHBIX WJIM MACJISHBIX CYCMEH3MH, IUCIEPrHPYEMbIX MOPOIIKOB HJIM TPaHYyJI,
SMyJIbCUH, TBEPABIX MM MATKHX KAlCyJ, CHPOMOB WM 3JUKCUPOB. Kommnosuimw,

NPEAHA3HAYCHHBIC JIA MEPOPATIBHOIO MIPUMEHCHUS, IIPUTOTABJIMBAOT B COOTBETCTBUU C JII00BIM
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Croco0OM, HM3BECTHBIM B OOJIACTH NPOU3BOACTBA (PapMaLEBTHUECKHUX KOMIIO3ULMHA, U TakKue
KOMITO3UIIUM MOTYT COAEp)KaTb ONHO MM HECKOJNBKO CPEACTB, BBIOPAHHBIX W3 TPYIIIIEL
COCTOSILIIEN U3 MOACHACTUTENEN, BKYCOapOMAaTU3aTOPOB, KPaCUTENEN U KOHCEPBAHTOB, C LIEJbIO
obecrieueHns papMaLeBTHUECKH 3JIETAaHTHBIX U MPHUBJIEKATENBbHBIX MTpenapaToB. TadaeTku MOryT
COZepKaTh aKTUBHBIA UHIPEIUEHT B CMECH C HETOKCHYHBIMH (papMaLleBTHYECKH PHUEMIIEMBIMU
SKCLUUINHUEHTAaMH, KOTOpble TMOAXONAT Ui TNPOU3BOACTBA TabneTok. Takue SKCUUIHEHTHI
MPEICTaBISIIOT COOOM, HampuMmep, WHEPTHblEe pa3OaBHTENN, TakhMe Kak KapOOHAT KaJlbLUf,
KapOOHAT HaTpus, JakTo3a, PpochaT Kaapuusa Ui GochaT HATPUS, TPAHYIUPYIOLINE CPENCTBA U
Pa3pBIXJINTENN, HAaNpUMep, KYKYypPY3HBIH KpaxMal WM aJblHHOBAs KHCIIOTA, CBA3YIOLINE
BEIIIECTBA, HANPUMEp, KpaxMall, JKeJaTUH WM aKkalus, U CMa3Ku, HalpuMep, cTeapaT MarHus,
CT€apUHOBAs KHCJIOTA WK TalbK. TaOneTku MOTyT UMETh WM HEe IMETh IIOKPBITHSI, HAHECEHHOTO
MIOCPECTBOM U3BECTHBIX METOMK JIJIsl OTCPOYMBAHUS PA3PBIXJICHUS U BCACBIBAHUS B XKEIy JOUHO-
KUIIEYHOM TpakTe, obecrieunBas TeM CaMbIM 3aMEIJIEHHOE JAeHCTBHE B TedeHue Oosee
JUTUTEJIBHOTO Nepuoaa BpeMenu. Hanpumep, MokeT ObITh HCIIOIb30BAHO BEIECTBO-3aMEITTHTENb,
TAKO€ KaK TIJMLIEPHIMOHOCTeapaT wiu riaunepuiaucreapar. CocraBel i MEPOPATBHOTO
NPUMEHEHHsI MOTYT OBITh NPEACTAaBJIEHbl B BUAE TBEPABIX JKEJATHHOBBIX KAICyJ, B KOTOPBIX
AKTHBHBI MHIPEAMEHT CMEIIaH ¢ MHEPTHBIM TBEPAbIM pazOaBHTENeM, HapuUMep, ¢ KapOoOHATOM
Kanblys, pocdaTroM KaapLMsl WM KAOJMHOM, WJIM B BHUAE MATKHX JKEJATUHOBBIX KalCyJ, B
KOTOPbIX AaKTHUBHBIM MHIPEIUEHT CMELIaH C BOAON WJIM MAacJssHOM Cpenoil, Hampumep, ¢
apaxyCcOBBIM MAaCJIOM, YKUAKHM Mapa(uHOM HIM OJMBKOBBIM MACJIOM.

OnpeneneHHble  WHBEKLIHMOHHbIE  KOMIIO3ULIUM  MPEACTABISIOT  COOOM  BOJHBIE
U30TOHMYECKUE PACTBOPBI WM CYCIIEH3UH, U CYIO3UTOPHH MPEANOYTUTENbHO MPUTOTABIUBAIOT
U3 JKUPHBIX 3MYJIbCUH MM CyCrieH3ui. Takue KOMIO3HLMU MOTYT OBITh CTEPUIIM30BAHBI W/WITH
MOTYT COIEpKaTh aIBIOBAHTBHI, TAKHE KaK KOHCEPBAHTBI, CTAOMJIM3ATOPBI, YBIAKHUTEIH WU
SMYJIbI'aTOPBI, YCHIIUTEIN PACTBOPUMOCTH, COJM JJIsl PETyJIUPOBAHHUS OCMOTHYECKOTO AaBJICHHSI
u/win Oydeppl. Kpome TOro, oHM Takke MOTYT COIAEpKaTh OPYTHE TEPANIeBTHYECKH LICHHBIE
BerlecTBa. Takue KOMIO3HLNHU MPUTOTABIUBAIOT B COOTBETCTBUH C OOIIENPUHSTHIMU CITOCOOAMU
CMEIIWBAHMs, TPAHYJIMPOBAHUS MM HAHECEHUS IOKPBITHs, COOTBETCTBEHHO, U COAEPIKAT
npubnusutensHo 0,1-75% wnu npubnusutenbHo 1-50% akTUBHOTO HHIPEIUEHTA.

Komno3nuuuy, mnomxopasigue ajisi MECTHOTO HAHECeHUsST Ha KOXKY WM CIU3UCTBIE
(HarpuMep, Ha KOXKY | IJ1a3a), KOTOPbIE AEHCTBYIOT HA KOXKY HJIH YPECKOXKHO, BKIIFOYAIOT B CeOst
BOJIHBIC PACTBOPBI, CYCIEH3UH, Ma3H, KPEMbI, I'elld, TUAPOTeNId, MHUKPOIMYJbCHH, TMPUCHINKH,
NOBSI3KH, TI€HBI, TUICHKH, KOJKHBIE IUIACTBIPH, KaICyJIbI-MMIUIAHTAThI, MMIUIAHTHI, BOJIOKHA,
OaHaXW WM PacIbUIsIEMbIe COCTaBbl, HAPUMED, IJISI JOCTABKU IMOCPEACTBOM a3pO30Jst U T. 11
Takne MecTHbIE CHCTEMBI JOCTABKH OyIAyT OCOOEHHO MOAXOASINUMH JJISi HAHECEHUs] Ha KOXKY,
HampuMep, Uil JICUEHUs] aTOMUYECKOro aepmaruta. 1103ToMy, OHH OCOOEHHO MOXXOIST A
NPUMEHEHHUS B COCTABAX /I MECTHOTO HAHECEHHS, BKJIFOUYasi KOCMETHYECKHE, XOPOIIO H3BECTHBIX
B JaHHOW oOnactu TexHUKH. OHH MOTYT COIEpKaTh COJMIOOMIIM3ATOPBI, CTAOWIM3ATOPHI,
CpeACTBa-yCUINTENN TOHUYHOCTH, Oy(epsl 1 KOHCepBaHTbL. OOBIMHbIE HOCHTEIH BKIIOYAIOT B

cebst cnmpT, BONY, MHUHEPAJIbHOE MACJIO, KUAKHU Ba3ejquH, OeJblid Bas3eJIUH, TIULEPHH,
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NOJMSTUIICHTJIUKOIb M MPONIIEHIJIMKOIb. B COCTaB MOTyT OBITh BKJIFOYEHBI YCHIIUTENN
NpOHHULAeMOCTH [cM., HanmpuMmep, Finnin and Morgan, J Pharm Sci, 88 (10), 955-958 (October
1999).]

IMoaxopsiiye KOMITO3ULIMH ISl YPECKOKHOTO HAHECEHHUST BKITFOYAIOT B ce0st 3 eKTUBHOE
KOJINYECTBO CPEACTBA COTJIACHO HACTOSIIEMY M300PETEHHUI0 C TOAXOISAIIMM HOCHTEJEM.
Hocurenn, noaxonsdmme ans YPECKOKHOH JOCTABKM, BKJIIOYAOT B ce0sl BCachbIBaeMble
(bapMaKoIOrHYeCKH NMpHEeMJIEMble PACTBOPHUTENH AJisi OOJEeTYeHUs] POHUKHOBEHHSI Yepe3 KOXKY
xo3siHa. Hanpumep, upeckoHble yCTPOHCTBA MOTYT IPHHUMATH popMy OaHIaxa, COAepIKaIIEro
OTIOPHYIO YacCTh, PE3€PBYapa, COAEPIKAIIErO COeNMHEHNE HEO0A3aTENbHO BMECTE C HOCUTEISIMH,
HeoOs13aTeNIbHO Oapbepa, KOHTPOIUPYIOLIEr0 CKOPOCTh JOCTABKU COSAMHEHUS B KOKY XO35IMHA C
peryJupyeMoil u 3apaHee ONpeNeeHHOW CKOPOCTBIO B T€UEHHE MPOJOHIMPOBAHHOTO MEPHOAA
BPEMEHH, U CPEACTBA AJIsl KPEIUJIEHUs YCTPOICTBA Ha KOXKeE.

Hcnonp3yeMblil B HACTOALIEM JTOKYMEHTE€ TEPMUH «MECTHOE HAHECEHHE» TaKXK€ MOXKET
OTHOCHUTBCSl K HMHIAJSIMOHHOMY WIM K HHTPaHAa3aJIbHOMY NpuMeHeHHo. OHO MOXeT ObITh
OCYIIECTBJIEHO OOLIENPUHITHIM CIIOCOOOM B (hopMe CYyXOro mopoinka (Kak Mo OTAEIbHOCTH, K B
CMecCH, HaIpUMep, CyXOi CMECH C JIAKTO30M, TaK U CO CMEIIAHHBIMU KOMIIOHEHTAMH, HaIIpUMeEp C
dochonunuaamu) ¢ MOMOLIBIO TMOPOLIKOBOIO HHIAJSTOpPA MM IMyTeM IOJAYd a3pO30JbHOIO
cipess M3 KOHTeiHepa IOJ JaBJIEHHEM, IIOMIIbL, CHpes, aToMmaizepa wimu HeOynailsepa, C
UCIIOJIb30BAHUEM WITH O€3 IMOIXOASAIIErO MPONeUIeHTa.

JI03UPOBKH CPENCTB COTVIACHO HACTOSIIEMY HM300PETEHMIO HCIOJb3yeMble B MPAKTHKE
NPUMEHEHUsT HACTOSIEro u300peTeHus, Oe3yclOoBHO, OyAyT BapbUpOBaTh, HANPHUMEP, B
3aBUCHMOCTH OT KOHKPETHOT'O TMOAJIEKAIIEero JICYEHUIO COCTOSHHS, skejgaeMoro sdgdexra u
cnocoba BBeneHusi. B obmem, nmopxoasimue CyTOYHbIE TO3UPOBKHU JJISi BBEACHHUS TIOCPEICTBOM
UHTAJSIUN COCTaBJISIFOT npubmmsurensHo ot 0,0001 mo 30 mr/kr, o6eraHO ot 0,01 mo 10 Mr/kr
MAIMeHTa, TOrJaa KaK Ui MepOpaibHOTO BBEICHUS MOAXOASIINE CYTOUHBIC JO3bI COCTABJISIOT
npubnusutensHo ot 0,01 1o 100 mr/kr.

Hacrosimee nzo0pereHne AOMOTHUTEIBHO OTHOCUTCSI K O€3BOIHBIM (hapMaLeBTHUECKUM
KOMIIO3UIIUSIM M JIEKAPCTBEHHBIM (OpMaM, COAEPIKALIUM CPENCTBA COTJIACHO HACTOSIILIEMY
n300pETEHNI0 B KaYeCTBE AKTUBHBIX MHTPEIHUEHTOB, IOCKOJBKY BOAA MOXET CHOCOOCTBOBATH
Aerpanaliy ONPeNeIeHHBIX COeTNHEHHH.

besBogHble (apmaneBTHUECKHE KOMIIO3HIMM M JIEKAPCTBEHHbIE (POPMBI COTJIACHO
HACTOSIIEMY H300PETEHHI0 MOTrYT OBITh TNPUTOTOBJIEHBI C HCIOJB30BAHHEM OE€3BOIHBIX
UHTPEIUEHTOB WM HHIPEAMEHTOB C HU3KUM CONEPKAaHHEM BJIATM M B YCJOBHSX HHU3KOTO
COIEpKaHMsl BJIATM WJIM HU3KOH BJIXKHOCTH. be3BomHyr (apmaneBTHYecKyr0 KOMIO3HLIUIO
MOKHO TIPUTOTABJIMBATh W XPAaHUTh TaK, YTOOBI MOANEPKUBANAcCh e Oe3BOAHAs CTPYKTypa.
CooTBeTcTBeHHO, 0€3BOIHBIE KOMIIO3ULIUH YTIAKOBBIBAIOT C UCTIOJIB30BAHUEM TAKUX MATEPHAJIOB,
M3BECTHBIX B KAYECTBE MPEAOTBPALIAIOIINX BO3IEHCTBIE BOMIBL, KOTOPBIE MOTYT OBITh BKJIFOUEHBI
B COCTaB B MOAXOMAIINX PeLenTypHbIX HaOopax. [Ipumepsl moaxoasimeil yakoBKH BKJIIOYAIOT B
cebs1 Oe3 orpaHMYeHHsI TePMETHYHO 3aKPBITYIO (DOJIBIY, TUIACTHK, KOHTEHHEPHI I OTHOKPATHON

1036l (Hapumep, (HIIaKOHbBI), OJTUCTEPHBIC YITAKOBKU U CTPUI-YTAKOBKH.
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Hacrosimee u3o0peTeHHe [OMONHUTENBHO MpeAycMaTpuBaeT (papMaleBTHUYEeCKHe
KOMITO3MLIMM U JIeKapCTBEHHbIE (HOPMBI, KOTOpPbIE COMAEP’KAT OAHO WM HECKOJBKO CPENCTB,
KOTOpBI€ CHIKAIOT CKOPOCTD, C KOTOPO# OyA€T pa3pyLIaThCsi COSAMHEHNE COTJIACHO HACTOSILIEMY
M300pETeHUI0 B KaueCTBEe AKTHBHOTO MHIPEOUeHTa. Takue CpeacTBa, KOTOpble B HACTOSIIEM
JOKYMEHTe Ha3bIBAIOT «CTaOMIM3aTOPbDY, BKIIIOYAIOT B ce0si O3 OrpaHMYeHUs] aHTHOKCHIAHTHI,
Takue Kak ackopOuHoBas kuciota, pH Oydeps! nimu conesbie Oyepsl U T. 1.

CpencTBo COrIacHO HACTOSIIEMY H300pPETEHHI0 MOXKHO BBOAMTBH KaK OJHOBPEMEHHO C
OIHUM HJIM HECKOJIbKMMH JPYTUMH TeParneBTHYSCKUMHU CPEICTBAMH, TaK U IO HETO WJIU MOCIe
Hero. CpeAcTBO COIJIACHO HACTOSALIEMY H300PETeHHI0 MOXKHO BBOIUTH MO OTAEIbHOCTH
IOCPEACTBOM TOTO K€ WJIM JPyroro MNyTH BBEACHUS WIM B OJHOW (hpapMaleBTHYECKOM
KOMITO3MLIUU BMECTE C APYTHMHU CPEICTBAMHU.

CornacHO OIHOMY BapUaHTy OCYLIECTBJEHHs, HACTOsiliee M300peTeHHe OTHOCHTCS K
NPOAYKTY, COAEpIKaIeMy CPEICTBO COIJIACHO HACTOSAIIEMY HM300PETEHUIO M [0 MEHbLICH Mepe
OIHO JPyroe TepameBTHYEeCKOe CPEACTBO B KayecTBE KOMOMHHPOBAHHOIO Mpemnapara s
OHOBPEMEHHOTO, OTAEJIBHOIO WM TOCJIEAOBATENIbHOIO NpUMeHeHHs B Tepamuu. CoriacHO
OHOMY BAapUAaHTy OCYINECTBJICHHUS, TEpamus IMPEACTaBiseT COOOH JIEYeHHE COCTOSHUS WIH
HapyweHus, kotopoe omocpenoBaHo Trk, B wactHoctu Trk A, B u C. Ilpoaykrs,
IpeyCMOTPEHHbIE B KaueCTBe KOMOMHUPOBAHHOTO MpeNapara, BKIYAIOT B Ce0sl KOMITO3HLIHIO,
COZEPIKAILYIO CPECTBO COJIACHO HACTOSIIIEMY H300pETEeHUIO U ipyroe(ue) Tepanesrudeckoe(re)
cpenctBo(a) BMecTe B OAHON (papmMaleBTUYECKOH KOMIO3HMILMH, WM CPEACTBO COTJIACHO
HacTosAlmeMy H300peTeHH0 W apyroe(ue) TepamneBTHUeckoe(ue) cpenacTBo(a) B OTHENbHBIX
dbopmax, Haripumep, B hopme Hadopa.

CornacHO OIHOMY BapUaHTy OCYLIECTBJIEHHs], HACTOsilee HM300peTeHHe OTHOCHTCS K
(bapmMareBTHUECKON KOMITO3ULIMH, COAEpsKaIleii CPEACTBO COrNIACHO HACTOSIIEMY H300pPETEHHIO
u gapyroe(ue) TepaneBTudeckoe(ue) cpeacrso(a). PapmareBTHUECKass KOMITO3ULIUST MOKET
Heo0s3aTeIbHO COIEP KATh OMMCAHHBIN BbILIe (hapMaLleBTHUECKH PUEMJIEMBbIN 3KCLIUTTHEHT.

CornacHO OIHOMY BapUAaHTY OCYLIECTBJIEHHs], HACTOsiliee HM300peTeHHe OTHOCHTCS K
HaOopy, comepskaiieMy 1Be MM OoJiee OTAENbHBIX (hapMALEBTHUECKHX KOMITO3HMLHH, IO
MEHbLIEH Mepe OIHA U3 KOTOPBIX COAEPKUT CPENCTBO COIVIACHO HACTOSIIEMY H300PETEHUIO.
CornacHO OJHOMY BapHaHTy OCYIUECTBJICHMS, Takoil HaOop BK/KOYaeT B ceOs cpeacTBa s
OTAEJBHOTO XPAHEHUsI YKa3aHHBIX KOMIO3HULIHH, TAKHUE KaK KOHTEeHHep, pa3/ieieHHbII COCY T WITH
pazneneHHasi (onbrupoBaHHas ymakoBka. lIpumep Takoro HaOopa mpeacTaBisieT CcoOOi
OJUCTEPHYIO YIAKOBKY, KOTOpasi OObIMHO HCIIOIb3YETCs AJIsl YIIAaKOBKH TaONIETOK, KarcyJ1 U T. II.

Habop cornacHo HacTosieMy U300peTEHUI0 MOXKHO UCTIONIb30BATh JIJIsl BBEACHUS Pa3HBIX
JIEKapCTBEHHbIX (POpM, HampuMmep, NEepPOpajbHBIX M MECTHBIX, U BBEIEHHs OTHEJIbHBIX
KOMITO3MLIMI B pa3Hble MHTEPBAJIbl JO3UPOBAHUS MJIH I MOAOOpa OTAENbHBIX KOMIIO3HMLHUI B
cpaBHeHHH JAPYT ¢ Apyrom. Jlus oOnerdeHusi COONMIOASHUS peskuMa Tepamuu, Habop COTrJIacHO
HACTOSIIEMY H300PETeHHIO OOBIYHO CONEPKUT HHCTPYKLUH MO BBEACHHUIO.

ITpu KOMOMHHMPOBAHHBIX BHIAX TEPANUH COTJIACHO HACTOSIIEMY H300PETEHHUIO, CPEICTBO

COIJIACHO HACTOSIIEMY H300pPETEHHIO M APYroe TEePaneBTHYECKOE CPEACTBO MOIYT OBITh
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NPOM3BENEHBI H/IJTH BKJIFOYEHBI B COCTAB OJHUMH U TEMH K€ W OTJINYHBIMH MPOU3BOAUTEISIMH.
Kpome ToOro, cpeacrBo COrJacHO HACTOALIEMY H300PETEHHIO M JAPYroe TepareBTUYECKOe
CpencTBo MOryT ObITh OOBENMHEHBI B KOMOMHHPOBAHHYIO Tepamuio: (i) OO0 BbINyCKa
KOMOMHHUPOBAHHOTO MPOAYKTA IS JIEYAINX Bpauel (Hampumep, B ciiydae Habopa, coneprKaiero
CPEICTBO COTJIACHO HACTOSILIEMY H300pPETEHHI0 M JIPYroe TepaneBTHUECKOe Ccpenctso); (i)
CaMHMH JIeUaIlMH BpayamH (MJIH IO KOHTPOJIEM JIeYallero Bpaya) cpasy nepen seneHueM; (1i)
CaMHMMH TMALEHTaMH, HAlIPUMeED, B MPOLIECCE MOCIEN0BATEIbHOIO BBEIEHHS CPENICTBA COTJIACHO
HACTOSIIIEMY H300pPETEHUIO U APYTOro TEPANEBTHYECKOTO CPEACTBA.

CoOTBETCTBEHHO, HACTOsIIEE M300PETEHNE OTHOCUTCS K MPUMEHEHUIO CPENICTBA COTJIACHO
HACTOSIIIEMY H300PETEHHIO AJIS JISUEHUs] COCTOSIHUS WJIM HAapYIIEHHsI, KOTOPOE ONOCPENOBAHO
Trk, B wactHocTu Trk A, B u C, rne nekapCcTBeHHOE CPENCTBO MPUTOTABIUBAIOT JJISI BBEICHUS
BMECTE C JIPyT'MM TepareBTHUECKUM cpencTBoM. Hacrosinee n3oOpeTeHne Takke OTHOCHUTCS K
NPUMEHEHUIO IPYroro TEPareBTUYEeCKOrO CPEACTBA ISl JICUEHHsI COCTOSHUS WUJIM HapyLIeHMUS,
kotopoe onocpenosano Trk, B wactHoctu Trk A, B u C, rne nekapcTBeHHOE BBOZST BMECTE CO
CPEACTBOM COTJIACHO HACTOSIIIEMY H300pPETEHHIO.

Takoe KOMOMHHPOBAaHUE MOXKET CIIOCOOCTBOBATH yCHiIeHUIO 3(pdexTruBHOCTH (Harpumep,
IOCPEACTBOM BKJIFOUEHHsI B KOMOMHALMIO COEIMHEHHUS, YCWJIMBAIOIIEro IOTEHIHMAT WIH
3¢ (eKTUBHOCTh AKTUBHOTO CPEICTBA B COOTBETCTBHU C HACTOSIIIUM HU300pETEHHEM), CHIKEHHIO
OITHOTO MJIM HECKOJIbKUX MOOOYHBIX 3P (PEKTOB MM CHIKEHUIO HEOOXOIUMOH 03bI AKTUBHOI'O
CpeICTBa B COOTBETCTBUH C HACTOSIIIUM H300pETCHUEM.

Hacrosimee wu3o0pereHne Takke OTHOCHUTCS K CPENCTBY COTMJIACHO HACTOSLIEMY
u300peTeHNI0 Uil TMPUMEHEHUs] B CIOCO0e JIeYeHHsT COCTOSHUSI WJIM HAPYLICHHUs, KOTOpOe
onocpenoBano Trk, B wactHoctu Trk A, B u C, roe Takoe CpencTBO COIIACHO HACTOSIIEMY
n300pEeTEHNI0 TIPUTOTABIUBAIOT IS BBEACHHSI BMECTE C IPYTHM TEPANEBTHYECKUM CPEICTBOM.
Hacrosimee n3o0pereHne Takke OTHOCUTCS K JAPYTOMY TEPAreBTHYECKOMY CPENCTBY IS
NPUMEHEHUsI B CTIOCOOe JIeUeHHsI COCTOSIHMS WJIM HapyLIeHUsi, KOTopoe omocpenoBaHo Trk, B
yactHoctu Trk A, B u C, rae apyroe TepaneBTHIECKOE CPEICTBO MPUTOTABJINBAIOT JUIsl BBEICHHUS
BMECTE CO CPEICTBOM COIJIACHO HacrosimeMmy uzoOperenuro. Hacrosiee nzoOpereHue Takke
OTHOCHTCSI K CPEJICTBY COTJIACHO HACTOSIIIEMY H300PETEHHIO ISl IPUMEHEHHS B CIIOCO0E JIeUeHUS
COCTOSTHUSI WJTU HapylieHwus:, kotopoe onocpenosano Trk, B uactHoctu Trk A, B u C, roe takoe
CPEICTBO COIJIACHO HACTOSIIIEMY HM300pPETEeHHIO BBOISAT BMECTE C APYTUM TEPANEBTHUYECKUM
cpencteoMm. Hacrosimee n3oOpereHue Takyke OTHOCUTCS K APYTOMY TEPArieBTUYECKOMY CPEICTBY
1T IPUMEHEHHUS B CIIOCO0E JIEUeHUsT COCTOSTHUS MITH HapyIIEHHs], KoTopoe onocpenosaHo Trk, B
gactHoctu Trk A, B u C, mpuueMm papyroe TepaneBTHUECKOE CPEINCTBO BBOAST BMECTE CO
CPEICTBOM COTJIACHO HACTOSIIEMY H300PETEHHIO.

Hacrosimee wn3o0pereHne Takke OTHOCHTCS K TIPUMEHEHHIO CpPEACTBAa COTJIACHO
HACTOSIIIEMY H300PETEHHIO JJIS JIEUEHUs] COCTOSIHUSL MJTM HApPYILIEHHsI, KOTOPOE OIMOCPENOBAHO
Trk, B wactHoctu Trk A, B u C, rne cyObekT npensapurenbHo (Hampumep, B npeaenax 24 4acos)
MOJBEPTaJICs JICUSHHUIO IPYTUM TepaneBTHYECKUM cpencTBoM. Hacrosiimee nzoOpereHue Takke

OTHOCUTCA K MPUMEHCHUIO APYIroro T€PaneBTUHYCCKOro CpeaACTBa AJiA JICUCHUA COCTOAHUSA WA
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HapywmeHus, koropoe onocpenoBano Trk, B wactHoctm Trk A, B u C, rme cyObekr
NpeaBapUTENBHO (HAIpUMep, B rpeenax 24 4acoB) MOABEPTaICs JEUSHHUIO CPEICTBOM COTJIACHO
HACTOSIIIEMY H300PETEHUIO.

CornacHO OAHOMY BapHaHTy OCYINECTBIEHMs, COEAMHEHHE COIJIaCHO HAaCTOSLIEMY
n300pETEHNI0 BBOJASAT BMECT€ C OIHHM WM HECKOJIBKHUMH TEPaNeBTUYECKU AKTUBHBIMU
cpeactBamu. Ilo3TOMy, COEIMHEHMS COTJIACHO HACTOALIEMY H300pPETEHHI0 MOTYT OBITh
WCIOJIb30BAHbl, HAaNpUMep, B COYETAHUU C OAHMM WM HECKOJBKHUMH JAONOJHUTEIbHBIMU
CpEICTBAMU AJIS JIEUEHHs] aTONMUECKOr0 AepMaTUTA, TAKUMHU KaK: OJHO MJIM HECKOJIBbKO MECTHBIX
U/WIN TIepOpPaJIbHBIX KOPTUKOCTEPOUIHBIX CPENCTB, OIHO WM HECKOJbKO AHTUTMCTAMHHHBIX
CPEeICTB; OAMH WJIM HECKOJBKO AHTUOMOTHMKOB, OIMH WJIM HECKOJBKO MECTHBIX MHIMOHTOPOB
KaJbLIMHEHPUHA, TAKUX KaK TAKPOJIUMYC W/ MJIH TMMEKPOJIUMYC; OJIMH UM HECKOJIBKO CHCTEMHBIX
UMMYHOCYTIPECCAHTOB, TaKHUX Kak IUKJOCIIOPHH, METOTpekcar, HHTepdepoH ramma-l1b,
MuKo(eHonATa MOpETHIT W/UIN a3aTHONIPHUH; OIWUH WM HEeCKOJNbKO MHruoutopos PDE4, Takux
KaK Kpu3abopoJt, OTHO MIJIM HECKOJIBKO MOHOKJIOHAJIBHBIX AHTUTEJ, TAKUX KaK Ay THIyMal.

Crnenmanucty cieayer MOHUMATh, YTO CPEICTBO COMJIACHO HACTOSIIEMY H300pETEHHIO
MOXHO BBOJHTH CYyOBEKTY, B UACTHOCTH CyOBEKTY-4eJIOBEKYy, MpUYeM CyOBEKT IOABEPralCs
¢oToTepanuu B CBSI3M C COCTOSTHUEM WJIM HapyIIeHHeM, KoTopoe ornocpenosano Trk, B uacTHOCTH
Trk A, B u C, takum kak atonuueckuii nepmatur. CoequHEHHE COTJIACHO HACTOSIILIEMY
N300pETeHNI0 TaKXKe MOKHO BBOIHMTH CYOBEKTY, B YaCTHOCTH CyOBEKTY-4eJOBEeKy, MpHYEeM
cyOBeKkT paHee (Hampumep, B mpeaenax 24 4acoB) moasepraics (OTOTepanvu B CBS3H C
COCTOSTHUEM WJIH HapylieHHeM, KoTopoe onocpenoaHo Trk, B wactHoctu Trk A, B u C, Takum
Kak artonuueckudi gepmatur. CyObeKT, B YACTHOCTH CYOBEKT-YEJIOBEK, TaKKE MOXKET
noaBeprarbest (POTOTEPANMK B CBSI3M C COCTOSIHMEM WJIM HapyIIEHHEM, KOTOpPOEe OMOCPEIOBAHO
Trk, B wactHoctn Trk A, B u C, TakuM Kak aTONMUYECKUI NEPMATHT, €CJIM MPeaBaAPUTETHHO
(marmpumep, B mpenenax 24 4yacoB) CyOBEKTY BBOAMIN COEAMHEHUE COTJIACHO HACTOSIILIEMY
n300pETEHUIO.

COOTBETCTBEHHO, B Ka4ye€CTBE JOMOJHUTENBHOTO AacCleKTa, HACTosllee H300peTeHHe
OTHOCHUTCSI K KOMOHMHALIMM CPEACTBA COIJIACHO HACTOSIIIEMY H300PETEHHIO C ONHUM WIH
HECKOJIbKUMH JTONOJHUTENbHBIMU CPEACTBAMU IS JIEUEHUS] aTOMUYECKOro JepMaTUTa, TAKUMU
KaK: OZTHO WJIM HECKOJIbKO MECTHBIX /MU MEPOPATBHBIX KOPTHKOCTEPOUIHBIX CPEICTB; OTHO WITH
HECKOJIbKO AHTHTHCTAMUHHBIX CpPEACTB, OOUH WJIHM HECKOJbKO AHTHOHMOTHUKOB, OAMH WU
HECKOJIbKO MECTHBIX HHTUOMTOPOB KaNbLUHEHWPHHA, TAaKUX KaK TaKpOJIUMyC W/ WK
MUMEKPOJUMYC;, OJIMH WJIM HECKOJBKO CHCTEMHBIX HMMYHOCYIPECCAHTOB, TaKHUX Kak
LIUKJIOCTIOPHH, MeETOTpeKcaT, uHTreppeporn ramma-lb, wmukodenomsara wodernn w/umm
a3aTHONPUH, OAMH WJIM HECKOJNbKO HHruOutopoB PDE4, Takux kak kpu3abopos;, OOHO WU
HECKOJIBKO MOHOKJIOHAJIbHBIX aHTUTEN, TAKUX Kak Oynuiymad; u gororepanusi.

Mertons! aHanusa in vitro

Huwxe mnogpoOHO M3NIOKEH TOAXOAALIMA METON AaHaiW3a JUIsl  OINpPEHeSICHHS
UHTUOMPYIOLIEeH aKTUBHOCTH COeIMHEHHs B OTHOEeHNH T1k.

Hna onpenenenust 1Csy HU3KOMONEKYJSpHbIX coenauHeHud B orHoweHun TRK
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pelenTopoB UeJIOBEeKa HCMOIb30BaM HaOopbl nisi uccnenoBanuss HTRF® KinEASE™
nponssoacTsa Cisbio. AHanM3 NpoBOANIH B YePHBIX 384-TyHOUHBIX IUIAHIIETAX MAJIOTO 00BEMA.

PexombunanTaeie TRK uenoseka (Invitrogen) mHKyOMpoOBaJd B NMPHUCYTCTBHU HIIU B
OTCYTCTBHUE coeanHenus (no3o3aBucumbiii orBet 1o 11 Toukam ¢ FAC 10 MmxM) B Teuenue 30
muHyT npu 23°C. KunHasHyro peaknumo uHMOMHpoBanu myteM pnobasneHust ATP k cwmecw,
conepxameit pepment (NTRK1-4 aiM, NTRK2-1 aM, NTRK3-10 uHM) u cyberpar (1 MxM).
KunasHyo peakiuro ocTaBisiiM pa3BuBaThes B TedeHue 10-45 munyTt npu 23°C, nmocne 4yero ee
OCTaHABJIMBAIA IyTeM JOOAaBJIEHUS IETEKLIMOHHON cMecH (TOCTaBNSETCS MOCTABIIUKOM),
conmepxkarueit EDTA, meuensie kpunratom Eu’™ TK-Ab- (pasbasnenust 1:200) u cTpenTaBuanH-
XL665 (250 HM). AHanuTHYECKUE TUIAHIIEThl HHKYOHPOBAIN B 3TOM JETEKLHMOHHOW CMECH B
teuenne 60 munHyT npu 23°C. Cumranssiii Ha Envision pesynbrupyromuii curHan TR-FRET,
paccUNTaHHBIH Kak COOTHOIIEHHE (iyopecueHuun npu 665/620 HM, ObUT IPONOPLUOHAJTEH
ypoBHIO (pochopunrupoBaHus MENTHIA B IPUCYTCTBUU HIIK B OTCYTCTBHE COSIMHEHUS.

OnHOpOAHOCTH IIJIAHLIETOB obecreunBanach 3HAYEHUEM z [1-
{3*(SDHPE+SDZPE)/(ZPE-HPE)}]. Brbipaxkennnlii B mpoueHtax 3(dexktT coenuHeHus, T.e.
uHruouposanue (%), paCCUNTHIBAIIN U3 CPABHEHHUS] CUTHAJA B JIyHKaX nosoxurensHoro (HPE) u
orpunatenbHoro (ZPE) koHTposiel B KaKIOM aHATUTHYECKOM IutaHiieTe. KoHeuHbIi moka3aTesb
uHrnOuposanust (%) IUId COENUHEHUS-CTAHAAPTA PACCUUTBHIBAIM B KAKIOM OHKCIEPHMEHTE B
Ka4ecTBe Mepbl KOHTpoisd KadectBa. 3HaueHue ICsy ompenensnu myTeM MOCTPOEHUs rpaduka
UHTUOMPOBAHUS JISl COEMHEHHUs] B COOTBETCTBYIOLIEH 103e ¢ ucnonb3oBaHueM GraphPad Prism
5 U YeThlpex-napaMeTpuIeCKON JOTUCTUYECKON KPUBOH.

CornacHO OMMCAaHHOMY BBIIIE METOAY aHAJH3a, BCE COCIUHEHHsS] COTJIACHO HACTOSLIEMY
n300peTeHn0 00aaaiu MHrHOUPYIOIeH aKTUBHOCTBIO B OTHOLIEHUH Trk, BhIpaskeHHOM B BHIE
s3HaueHus 1Cso, He mpesbimaromero 1 MxM. IIpeanouturenbHble MPpUMEPbl XapaKTEPU30BAUCH
3HaueHusiMu 1Csy meree 200 HM, a 0COOEHHO MPENNOYTUTEbHBIE IPUMEPHI XaPAKTEPU3OBAIUCH
s3HaueHusiMu 1Cso meree 50 HM. 3nauenus ICsy nnst coenunenwmii [Ipumepos 1, 2, 3,4, 5, 6 u 7
npezacrasieHsl Hke B Tabmume 1.

Tabmuua 1: Murubupyromasi akTMBHOCTh B OTHOIIEHHHM Trk, BBIpa’Ke€HHas B BUJE

3HaueHuit 1Cs

ITpumep TrkA Enz (eM) TrkB Enz (kM) TrkC Enz (kM)

1 0,95 0,88 1,60
2 1,04 0,83 1,78
3 1,17 0,37 1,53
4 0,97 0,23 1,00
5 1,10 0,41 1,61
6 1,52 0,70 1,91
7 1,44 1,55 3,16
IMPUMEPBI

HpI/IMeHI/ITeJ'IbHO K MHOOCJICAYHIIUM HOpUuMEpaM, COCAUHECHUA MTPCANOUYTHTCIBHBIX
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BAPUAHTOB OCYIIECTBJICHUS CHHTE3MPOBAJIM C HCIIOJb30BAHUEM CIOCOOOB, OINMHMCAHHBIX B
HACTOAIIEM JOKYMEHTE, UJIN APYTUX CHOCO6OB, N3BECTHBIX U3 YPOBHA TCXHHUKU.

CJ'IGI[YGT NMOHUMATDb, UYTO AJId OPraHUYCCKUX COC,[[I/IHeHI/Iﬁ COrJIaCHO MPEANIOYTUTECIIbHBIM
BapuaHTaM OCYILICCTBIICHUSA MOXKET Ha6J'II-OI[aTbCH SIBJICHUEC TAYTOMCPUU. HOCKOJ’Ibe XHUMHYECKHE
CTPYKTYPbl B HAaHHOM OINMCAHUHU MOTYyT NPEACTABIIATH co0Ol JIUIIb OAHY M3 BO3MOXKHBIX
TAyTOMEPHDBIX q)OpM, CICAYCT NNOHUMATb, YTO MNPCANOYTUTEIIbHBIC BAPHUAHTBI OCYILICCTBJICHUSA
OXBaTBIBAIOT JIFOOYIO TAyTOMEPHYIO (POPMY H300paKEHHOH CTPYKTYPBI.

Cnenyer moHuMMaTh, YTO HACTOsIIEee H300pETEeHHE HE OrpaHUYUBAETCS BapUAHTAMU
OCYILI€CTBJICHUS], U3JI0KEHHBIMU B HACTOSALIEM JOKYMEHTE C LIEJIbIO MIITFOCTPALIUH, & OXBAThIBAET
BCe Takue (OpMBbI, MOANAAAIOLINE 10 00BEM MPECTABIEHHOTO BBILIE PACKPBITHS.

OO01me nosoKeHMs:

ITocnenyrommue npuMepsl NpeAHA3HAYEHbI AJI MIUTIOCTPALIMI HACTOSIIEr0 M300peTeHNs 1
He JIOJKHBI UCTOJIKOBBIBATBCSI KAK €r0 OrpaHUYEHMs. 3HaUEHUs] TeMIIepaTypbl IPEICTaBICHbI B
rpaaycax Lleabcus. Eciu He yka3aHO MHOE, TO BCE MPOLEAYPhI yIapUBaHUS IPOBOAST B YCIOBUAX
MOHW)XEHHOTO naBiieHusi. CTPYKTypy KOHEUYHBIX NMPOAYKTOB, MPOMEXYTOUHBIX COEIUHEHUN U
UCXOAHBIX BELIECTB MOATBEPKAAIOT CTAHAAPTHBIMM AHAJIUTUYECKMMH METOJaMH, HampuMep
JAHHBIMU MUKPOXHUMHUYECKOTO aHAJIN3a U CIEKTPOCKONMMYECKUMHU XapaKTepUCTUKAMHU, HallpuMep
nanabivu MC, UK, SAMP. Hcnonp3oBaHHBIE COKpaLeHMs SIBISIOTCS COKPAIIEHUSIMHU,
o0IenpuHATEIMU B TaHHOW obOnacti. Eciu He yka3aHO, TO TEPMUHBI XapaKTEPU3YIOTCS CBOUMHU
O0IIENPUHATHIMU 3HAYESHUSIMH.

COKpaH_IeHI/ISI " aKPOHHMBI, UCITIOJIb3OBAHHBIC B HACTOAIIEM JOKYMECHTEC, BKJIIFOYAIOT B ceOost

crenyouiee:
CoxkpalneHne/akpOHUM Tepmun
AcOH YKCYCHasl KUCJIOTa
AgOAc anerar cepedpa
BOJH. BOJIHBIN
Bn OeH3un
yLIUP. yLIUPEHHBIN
°C rpanycel Llenbcus
CDCl; neiirepoxiopodopm
Cs,COs5 kapOOHAT Le3ust
Cy LUKJIOTEKCaH
ol XUMUYECKUH CIBUT
it nyoner
an nyOser nyOneToB
anna nyonet nyOneroB
DCC N, N’-mULHKIIOTeKCHITKAPOOTHIMHET
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DCM OUXJIOPMETAaH

DIBAL-H THIPUI AUU300Y THIIATFO MUHUST

DIPEA N-stunauunsonponuaamMud Wik N, N-1un30nponuisTUiIaMiuH

DMAP 4-(IMMEeTHIIAMUHO ) TUPUIUH

DMF N, N-gumeruidopmamua

DMPU N, N’ -auMeTuanponuaeHMO4YeBUHA

DMSO OUMETHIICY Ib(OKCHT

DMSO-dg reKcaieliTepoOMeTHIICY Tb(OKCHT

Et 5T

Et;N TPUITUIAMUH

EtOH 3TaHOJI

EtOAc STUJALETaT

Fe(acac); anermnaneToHart xxenesa (I1I)

r rpamMm

HCI COJIsIHAsl KUCJIOTa

HATU (1-[6uc(mumernnamuno)meruneH|-1H-1,2,3-tpuasono[4,5-
b]mupununmii-3-okcuna rekcapropdocdar)

H,0 BOJZA

HPLC JKUIKOCTHAsI XpOMaTorpagusi BBICOKOTO 1aBJICHUS

q qac

IPA W30IMPONMIJIOBBIN CIUPT

KF ¢dTopun xanus

KOH THJIPOKCUTT KaJlus

b JIUTP

peareHt JlaBeccona

2,4-6uc(4-merokcudenmn)-2,4-nurnokco-1,3,2,4-

autragudocheran
KX/MC KUIKOCTHAsI XpoMaTorpadusi/Macc-ClIeKTPOMETPHUS
LiCl XJIOPUJL JIUTUS
M MYJIBTHILIET
M MOJISIPHBIN
mbap Muubdap
Me METUII
MeCN ALlETOHUTPUI
MeOH METAaHOJI
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MeOD-d, nelTepoMeTaHoN

2-MeTHF 2-metunrerparuapodypan
Mr MUJUTUTPAMM

MI'1t Merarepu

MHH MHHY ThI

MIT MUJUTHITUTPBI

MMOJIb MUJUTUMOJTb

MC(m/z) MUK Macc-CIeKTpa

MsCl METaHCYJIb(POHUIXIOPUA
MTBE METHUJI-TPET-0y THIIOBBIH 3 up
macc./00. Macco-00bEMHOE COOTHOLIEHHE
N, a30T

NaBH, Ooprunpun HaTpus
NaHCO; OukapOoHat HaTpus

NaOH TUAPOKCU HATPUSI

NH; aMMHaK

NH,Cl XJIOPUA AMMOHHUS

Na,S0, cyabdart HaTpust

PtO, okcun miatunbl (IV)

KB KBapTeT

K.T. KOMHATHAs TEMIIEpaTypa
RT BpeMsl Y I€P>KUBAHUS

C CHUHIJICT

Hac. HACBILIEHHbIN

p-p pacTBop

T TPHILIET

TBDMS TPeT-Oy THIIANME TUJICHITUTT
TBDMSCI TpeT-0y THIANME THIICHITHIIXJIOP U
TEAF ¢dTOpHI TETPAITHIAMMOHUS
THF TeTparuapodypan

™S TPUMETHUJIICUIIUIT

MKJT MHKPOJUTPbI

00./00. 00BEMHOE COOTHOIIECHUE
macc./macc. MacCOBO€ COOTHOILIEHHE
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[IpuMeHHUTENPHO K TMOCIEAYIOIIUM TMpHMEpaM, COSOUHEHUs] MPEANOYTHTEIbHBIX
BAPUAHTOB OCYIIECTBJICHUS CHHTE3MPOBAJIHM C HCIIOJb30BAHUEM CIOCOOOB, OIHMCAHHBIX B
HACTOSIIEM TOKYMEHTE, WJIH JPYTUX CIIOCOOOB, U3BECTHBIX U3 YPOBHS TEXHUKH.

PazniuHble HCXOHBIE BEILECTBA, MPOMEKYTOYHbIE COSTUHEHHS U COSAMHEHHST COTJIACHO
NPEANOYTUTENIbHBIM BAPUAHTAM OCYINECTBJICHUSI MOTYT OBbITh BBIIEIEHBI M OYHIICHBI, B CIIyyae
HEOOXOAMMOCTH, C HCIOJIb30BAHUEM OOLICTIPUHSTBIX METONMK, TAKHX KaK OCaXKICHUE,
(¢unpTpoBaHNe, KPUCTAIM3ALMS, yIapUBaHUE, NUCTWUIALUS U Xxpomarorpadus. Eciu He
yKa3aHO HWHOE, TO BCE HCXOAHbIE BELIECTBA MOJYYaJd OT KOMMEPYECKHX MOCTABLIMKOB M
UCIIONIb30BaIM Oe3 MOMONHUTENbHONH O4YHCTKU. COoJM MOryT OBbITh MOJNYuYeHbl M3 COENUHEHUH
M3BECTHBIMU METOAMKAMH COJIe00pa30OBaHHUSI.

Crnenyer moOHUMATh, YTO Uil OPTAaHMYECKUX COEAMHEHUH COTJIACHO MPENNOYTUTEIbHBIM
BapUAHTaM OCYLIECTBIICHHsI MOXKeT HaOJIFOIaThCs siBIeHHE TayToOMepuH. [I0CKOIbKY XHMUYECKUe
CTPYKTYpPbl B JaHHOM OIMCAHUU MOTYT MpPEACTaBJIATh COOOW JIMIIb ONHY M3 BO3MOXKHBIX
TayTOMEpPHBIX (POpM, clenyeT MOHMMATh, YTO NPENINOYTUTEbHbIE BApPUAHTHI OCYINECTBIICHUS
OXBATBIBAIOT JIFOOYIO TAyTOMEPHYIO (GOpMY N300paXKEHHON CTPYKTYPBL.

Cnektpbl sinepHoro MarHutHoro pesonanca 'H (‘H-SIMP) Bo Bcex ciyuasx
COOTBETCTBOBAJIH MPEATIONATaeMbIM CTPYKTYpaM. XapaKTepUCTUIECKNE XUMHYECKHe CABUTH ()
IPEe/ICTaBICHbI B MUJUTMOHHBIX IOJISIX B CTOPOHY CJIa0O0T0 MOJISt OTHOCUTEIBHO TETPAMETHUIICHIIAHA
(st 'H-AAMP) ¢ MCnonb30BaHHEM COKpALUEHHUH, OOLIENPHHSITBIX MJisi 0003HAYEHHST OCHOBHBIX
IIUKOB. HAMPHUMEP, C - CHHIJIET; 1 - 1yOJIeT; T - TPUIUIET, KB - KBAPTET; M - MYJIbTHILIET;, YIIHP. -
yiupeHHblid. Crenyroimme COKpaIieHus1 UCTIOIb30BAIH IS ITUPOKO M3BECTHBIX PACTBOPUTENIECIH:
CDCl; - peiirepoxnopodopm; DMSO-dg - rekcaneiitepomermicynbdokcun, 1 MeOD-d, -
neiitepomerato. [Ipu HEOOXOAMMOCTH, TayTOMEPBI MOTYT PETHCTPUPOBATHCS TPH MOy YSHUH
nauubix AMP; 1 MOryT HaOIIOAATHCS] HECKOJIBKO CITIOCOOHBIX K OOMEHY MPOTOHOB.

Macc-cnektpb,  MC(m/z), peructpupoBasd  JuOO  METOIOM  HOHHM3AIUH
anektpopacnbuienneM (ESI), nmubo MeTromoM XUMHUYECKOW HOHHM3AlUU TpPU aTMOCHEpHOM
nasnennn (APCI). B cOOTBETCTBYIOIIMX CITydasiX M €CJIM HE YKa3aHO MHOE, TO MPEACTABICHHBIC
naHHble m/z npusenens Wit uzoronos °F, 33Cl, 7Br u 1.

B cnyuae uncronmp3oBanus npenapatuBHo TCX wmnm xpomartorpaduu Ha CUJIHMKAarene,
CHEUAIUCT B JaHHOW OOJIACTH MOKET BbIOpaTh JIFOOYK0 KOMOHMHAIMIO pPAaCTBOPHUTENEH st
OYHMCTKH LIEJIEBOTO COSTUHEHMSI.

ITpuMeps! COeTMHEHHI COTIACHO HACTOSIIEMY H300pPETEHUIO BKIIFOUAIOT B CEOsI:

ITpumep 1

(Z2)-N'-inano-6-[(2R)-2-[5-¢rop-2-(meruncynbhanmn)perrn | -muppoauaus- 1 -ui|-N-

[(3R)-okcan-3-mi|umunasol 1,2-bnupunasun-3-kapOoKCUMUIAMHE

NU3MEHEHHA A CTPAHUILIA



44

7 NH
N

XN

K pacrBopy  6-[(2R)-2-[5-pTOp-2-(MeTuncynabpannn)denun]|-nmuppoauans- 1 -wm]-N-

F
3
o b
\

[(3R)-okcan-3-un]umunaso[ 1,2-bnupunasun-3-kapbornoamuna (IloaroroBUTeNnbHbIA MpUMeEp
27, 100 wmr, 0,212 mmonb) B8 DMF (2 min) B atmocdepe N, onHo# nopuueit 100aBisuiu AUXJIOPU
pryta (144 wmr, 0,530 mmonb), a 3aremM nmaHamun (62 mr, 1,48 Mmounp), U mepeMemnBaIu
PEaKIMOHHYI0 CMECh IPU K.T. B TedeHue 16 4. CMech KOHLEHTPUPOBAJIN B YCIOBHIX BaKyyMa,
ocTaTok NoBTOpHO cycneHnupoBanu B DCM (10 mu), ¢unsrpoBanmu uepes cioii Dicalite®,
npombiBasiu 20% MeOH B DCM (20 mi). @unbTpaT KOHIEHTPUPOBAIH B YCIOBHSIX BaKyyma U
OYMIIAJM METOAOM KOJIOHOYHOH Xpomarorpaguu Ha CHJIMKAarene, »JJIIOUPYsT CMECHIO
rentanbl: EtOAc:MeOH (80:20:0-0:100:0-0:90:10). ITpoaykt pactupanu ¢ MeOH ¢ nonyuenuem
YKa3aHHOTO B 3ar0JIOBKE COEIMHEHNs B BUie O€CIIBETHOTrO TBEpAOro BemecTsa, 30 mr, 30%.

KX/MC m/z=480,2 [M+H]"

'H-AMP (DMSO-ds, 400 MI'ni): 6 1,55-1,57 (m, 1H), 1,80-2,02 (m, 5H), 2,39-2,50 (M, SH),
3,44-3,73 (m, 3H), 3,76-3,87 (m, 1H), 3,94-4,04 (m, 1H), 4,07-4,20 (M, 1H), 5,26 (n, 1H), 6,40
(yump. ¢, 1H), 6,92 (an, 1H), 7,16 (nn, 1H), 7,41 (an, 1H), 7,97 (», 1H), 8,70 (c, 1H), 9,75 (yuup.
c, 1H).

IIpumeps! 2 u 3

I 2
3/\(\‘,R
R ‘\/ Z\=N
oy
v NH
N 4

R® \\\
N

CoenuHeHNss B TPENCTABICHHON HIDKE Ta0NHUIE NOJNy4Yald M3 COOTBETCTBYIOLIETO

THOAMHUZA C HCTIOJIb30BaHUEM criocoda, onrcanHoro B [Ipumepe 1.
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[pumep CTpykTypa u Ha3BaHUE HcxonHble BEIIECTBa, BHIXO/ U JaHHbBIC
F 6-[(2R)-2-[ 5-¢pTop-2-(MeTrncy abdhanu)-
H30~3Q fYN/ dennn | mupponuann-1-mn]-N-[(3S)-okcan-3-
C’N \N’N\i\ NHC\O wi|umunaso| 1,2-b|nupunazun-3-kapborrnoamun
\\ (IToproroBurenbHbIH MpuMep 28)
N BbIXOX 13% B BHiEe OECIIBETHOTO TBEPIOTO
(Z)-N'-unano-6-[(2R)-2-[5-¢pTop- BEMECTBa
2-(metuncynbhanmn)perun|- KX/MC m/z=480,3 [M+H]*
> |muppomzus-1-ua]-N-[3S)-oxcar |1y pp (MeOD-d,, 400 MT'ti): § 1,57-1,70 (m,
3-nnjumnnaso[1,2-b]mupunasit-3- | 1y 4 902,11 (m, 6H), 2,50-2,68 (m, 4H), 3,63-
KapOOKCHMUAAMHNL 3,73 (m, 1H), 3,74-3,85 (M, 3H), 3,86-3,96 (M,
1H), 4,06-4,17 (m, 1H), 4,22-4,33 (v, 1H), 5,36-
5,46 (M, 1H), 6,50-6,60 (M, 1H), 6,80-6,90 (M,
1H), 7,01-7,11 (m, 1H), 7,38-7,48 (m, 1H), 7,78
(n, 1H), 8,85-8,91 (m, 1H).
s @F N-atun-6-[(2R,4S)-4-¢pTop-2-[S-dpTop-3-
"e ? ﬁf"‘/ (meTuncynbbanu)eHu [mupponuanH-1-
N - wi |lumuaso| 1,2-b Jnupunaszus-3-kapooTuoaMun
e \\L (IToaroroBuTeNbHLIN mprmMep 3 1)
(Z)-N'-inaso-N->1in-6-[(2R,4S)- | BBIXON 47% B BUIE OECIIBETHOT'O TBEPIOTO
4-prop-2-[5-pTop-3- BEILICCTBA
3 (MeTuiICy Ib(aHmn)- KX/MC m/z=441,9 [M+H]*
dennn]mppoanaus-1- 'H-SIMP (DMSO-ds, 400 MI'n): & 1,18 (T, 3H),
wijumuzaso[1,2-blmupunasun-3-  [2,04-2,22 (m, 1H), 2,47 (c, 3H), 2,80-2,90 (m,
KapBOKCHMHIAMI 1H), 3,32-3,42 (m, 2H), 4,14-4,26 (v, 2H), 5,29
(r, 1H), 5,32, 5,57 (2%¢, 1H), 6,93-7,00 (m, 3H),
7,14 (c, 1H), 8,05 (z, 1H), 8,53 (¢, 1H), 9,11
(ymmp. ¢, 1H).
IIpumep 4

(Z2)-N'-mano-N-atun-6-[(2R,4S)-4-¢pTop-2-[ S-dpTop-2-

(Metuncynbganun)peHn | muppoauanH- 1 -mi jumuaasof 1,2-bnupuna3us-3-kapOoKCHMHUIAMHL
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F

D/ Z =N
s J:\I\'l/ /
QN Nig

=N

/~NH \

F H,C A\
N

K NepeMelIaHHOMY pacTBopy N-3tun-6-[(2R,4S)-4-pTop-2-[ S-¢pTop-2-
(Metuncynbganun)perHn | muppoauanH- 1-mnjumunasol 1,2-bnupunasun-3-kapdborrnoamuga
(ITogrorosurenpubii npumep 30, 86 mr, 0,20 mmonp) u nmanamuga (42 mr, 0,99 mmonb) B
6e3BogHoM MeOH (2 min) B atmocepe N, nobasmsu auerar cepedpa (33 mr, 0,18 mmorb).
Cwmecp nepeMernnBagy B Te4eHUE 2 9 NPHU K.T., JOMOJHUTENBHO N00aBsiu anerar cepedpa (33
mr, 0,18 MMOJIb), U 3aLUIIATH PEAKIIMOHHYIO KOJIOY OT CBETA, HAKPHIBAs AIFOMUHUEBON (DOJIBIoi.
PeakunoHHy10 cMech MepeMeLINBaIi JONOJHUTENBHO B TeUeHHE 48 4, MOTy4YEeHHYIO CyCIIeH3HIO
¢unpTpoBanmM, M ymnapuBanu ¢uisTpar aocyxa. OCTaToOK OYMINATM METOIOM KOJIOHOYHOM
xpomatorpaduu Ha cunukareine, smoupys cmecblo DCM:MeOH (96:4), a 3atem meromom
oOpateHHO-()a30BOM KOJIOHOUHOM XpomaTorpaduu, smoupysi cmecbio MeCN:Bona (5:95-95:5),
C MOJTy4YEeHUEM YKa3aHHOTO B 3ar0JIOBKE COEAMHEHUs B BUIe OECLIBETHOTO TBEPIOTO BELIECTBa, 35
mr, 40%.

'H-SIMP (MeOD-d,4, 400 MI'n): & 1,25 (T, 3H), 2,08-2,24 (m, 1H), 2,58 (¢, 3H), 3,00-3,10
(m, 1H), 3,48-3,54 (M, 2H), 4,16-4,32 (m, 2H), 5,39-5,59 (m, 2H), 6,92-7,10 (m, 3H), 7,40 (an, 1H),
7,86 (1, 1H), 8,72 (c, 1H)

KX/MC m/z=442,0 [M+H]"

ITpumep 5

(Z2)-N-6yTun-N'-unano-6-[(2R,4S)-4-¢prop-2-[ 5-prop-2-

(Metuncynbghanun)peHn | muppoauanH- 1 -wi Jumuaasof 1,2-b [mupunasus-3-kapOoKCUMUIAMHUL

F
HSCNS ; /E\l\'l//
Q N ~CcH

NH
N/

F \\\
N

3

Yka3aHHOE B 3aroJIOBKE COSAMHEHUE TOTyYa B BUIe OECIIBETHOIO TBEPIOTO BEIECTBA
c BBIXOJIOM 43% u3 N-Oytun-6-[(2R,4S)-4-dprop-2-[ 5-prop-2-
(Metuncynbganun)GeHn | mupponuanH- 1 -mn jumunasof 1,2-b nupunasun-3-kapdboTrnoamuna
(IToproroBurensHbIi puMep 32), ciaenys crocoly, onucanHomy B IIpumepe 4.

KX/MC m/z=470 [M+H]"

'H-AMP (MeOD-d,, 396 MI'n): 6 1,01 (t, 3H), 1,40-1,50 (m, 2H), 1,54-1,71 (m, 2H), 2,10-
2,27 (m, 1H), 2,57 (¢, 3H), 3,02-3,12 (m, 1H), 3,48 (1, 2H), 4,18-4,30 (M, 2H), 5,39-5,58 (m, 2H),
6,89-7,09 (m, 3H), 7,41 (on, 1H), 7,83 (n, 1H), 8,70 (c, 1H).
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ITpumep 6
(Z2)-N'-mmano-N-uknorekcni-6-[(2R,4S)-4-pTop-2-[ S-pTop-2-

(Metuncynbganun)perHn | muppoauanH- 1-mn jumunasol 1,2-b nupunasun-3-kapObokcuMuIaMun
F

ch\g Z =N
N7 N
Q i N
F \\\
< )N

VYka3aHHOE B 3aroJIOBKE COEIMHEHHE IMOJNy4Yald B BHJIE OJIETHO-)KENTOrO TBEPIOrO
BemecTea ¢ BeixomoM 4% w3 N-nmknorekcun-6-[(2R,4S)-4-¢rop-2-[5-pTop-2-
(Metuncynbbanun)peHun | muppoauanH- 1-unumunasol 1,2-bnupunasun-3-kapdborrnoamuga
(ITonroroBurenbHbIi npuMep 33), crnenys cnocody, onucanHomy B [Ipumepe 4.

KX/MC m/z =496 [M+H]*

'H-AMP (MeOD-d,, 400 MI'ni): & 1,24-1,57 (m, 5H), 1,67-1,81 (m, 1H), 1,82-1,96 (m, 2H),
2,08-2,34 (M, 3H), 2,58 (c, 3H), 2,88-3,20 (M, 1H), 3,95-4,26 (M, 3H), 5,39-5,66 (m, 2H), 6,64 (x,
1H), 6,96-7,16 (m, 2H), 7,44 (an, 1H), 7,80 (x, 1H), 8,66 (c, 1H).

ITpumep 7

(Z2)-N'-uinano-6-[(2R)-2-[5-drop-2-(meruincynbhanun)peHw | -muppoauauH- 1 -ui|-N-
[(3-runpoxcudenmn)met |umuaaso| 1,2-b Jnupunazus-3-kapOoKCUMUIAMUL

F
D/ Z =N
CRRETS
N/ NH
A
N

K pactBopy (Z)-N-({3-[(mpem-0y THIaAuMe THICUITHI )METHII | (peH I § -MeTHT )-N'-LinaHo-6-
[(2R)-2-[5-dTOp-2-(MeTuncynbhanmn)perw | -muppoauaus- 1 -unumuaasol 1,2-bmupunazun-3-
kapookcumunamuna (Iloprorosurensusiii npumep 34, 60 mr, 0,097 mmons) B MeCN (0,5 mu)
onHol nopuuei nodasmsiu TEAF (73 wr, 0,49 MMOIIb), U IepeMEIINBAIH PEAKIIHOHHYIO CMECh
mpu 50°C B Teuenue 4 4. OXJNaKIEHHYIO CMECh YMapUBAJA B YCIOBUSIX BaKyyMa, OCTaTOK
pasbasmsuiin EtOAc (15 mu), mpombiBamm Bomod (3x15 wmur), opranmueckyro (asy cymmmm
(Na;SOy), punsrpoBanu u ynapusaiu. OCTaTOK OYUIIANA METOJIOM KOJIOHOYHOM Xpomarorpadpuu
Ha cuukarene, smonpysi cMecbito DCM:MeOH (99:1-92:8), u pactupanu mpoayKT ¢ BOIOH C
NOJIyYEHUEM YKa3aHHOTO B 3ar0JIOBKE COEAMHEHUs, B BHE OECI[BETHOIO TBEPAOIO BEIIECTBa, 16
mr, 33%.

KX/MC m/z=502,0 [M+H]*

'H-AMP (MeOD-d, 400 MI'wy): 6 1,89-1,99 (m, 3H), 2,42-2,48 (M, 4H), 3,10-3,30 (M, 2H),
4,53-4,58 (M, 2H), 5,33 (», 1H), 6,67-6,99 (m, 6H), 7,15-7,25 (m, 2H), 7,80-7,87 (M, 1H), 8,90 (c,
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1H).
IlogroroBurensHbli npumep 1

4-prop-2-itoa-1-(merTuncy aphaHun)OeH30IT
F

H3C\S’ ;

2-bpom-4-¢prop-1-(metuncynbpannn)oenson (0,5 T, 2,26 MMOJIb) 1O KaruisiM 100aBJISsLITH K
CyCIIeH3UH akTUBHUpOBaHHBIX Mg cTpykek (1,92 r, 79 mmonb) B atmochepe Ny(ra3) B 6e3BogHOM
THF (80 mu), 1 HarpeBasu peakIMOHHYIO CMeCh 10 Havyasa opmuposanust I punbspa. ITo kamisam
nobasnsanu octasmuiicss 2-6pom-4-¢rop-1-(meruncynaspannm)doenson (17 r, 76,89 mmons),
noanepsxuBas Temnepatypy Hiwke S0°C, u nmocne 3aBepuieHus J0OaBIEHUS PEAKLIIMOHHYIO CMECh
OCTaBJISTM OXJIAXKAATHCS 10 K.T. U NepeMelnBain B TeueHue 16 4. PacTtBop noOasisuim uepes
KaHIOJIIO K OXJIAKAEHHOMY Ha Jibay pactBopy iona (24,11 r, 94,99 mmons) B 6e3Bogrom THF (80
M), monaepskuBas temreparypy Huxke 10°C. Peaknuonnyro cMech nepemewmuain npu 0°C B
Tedenue 1 4, mpu K.T. B TeueHue 1 4, a 3aTem BiuBaiu B jensHou Hac. p-p NH4Cl (300 mi). Cmech
KOHLIEHTPUPOBAJIM B YCJIOBMSX BaKyyMa I yJajieHUs OPraHUYeCKUX PacTBOPUTENEH, a 3aTeM
skcrparuposanu Et,O (3x300 mu). OObequHEeHHbIE OpraHUYECKHE CJIOM TPOMBIBAJIU HAC. P-POM
Na,S,03, cyurimu (Na,SO4) ¥ KOHIEHTPHPOBAJIM B YCJIOBUSAX BaKyyMa C MOJTy4YE€HHEM YKa3aHHOTO
B 3ar0JIOBKE COETMHEHUsI B BU/Ie KOPHUHEBOro Macna, 21,5 r, 83%.

'H-SIMP (CDCl;, 396 MTI'n): 6 2,45 (¢, 3H), 7,08-7,11 (m, 2H), 7,55 (ma, 1H).

IloaroroBurenbHbI npumMep 2

1-mpem-6ytun-2-(1,3-nuokco-2,3-nurunpo- 1 H-usounmon-2-mn) (25,4S)-4-

dToprupponuans-1,2-gukapOokcuaat

PactBop (25,4S5)-1-(mpem-6yToxkcuxkapboHm)-4-hTOpIUppOTHINH-2-KapOOHOBOI
kucinotsl (1,07 1, 4,6 mmonp) B EtOAc (12,5 mi) nobapnsuin kK mepemMernaHHOH cmecu N-
runpokcudranmumuna (0,75 r, 4,6 mmons) u N, N'-nunuknorekcunkapdoguumuna (0,95 r, 4,6
mmodb) B EtOAc (12,5 mim) B atmocepe Ny(ra3), n nepemMernnBaiy peakuOHHY CMeCh IPH K.T.
B TeueHue 4 4. Cmech QunbrpoBanu vepes ciol cuimkarens, npombiaiu EtOAc (50 mi), u
KOHLIEHTPUPOBAIH (PUIBTPAT B YCIOBUSX BakyyMma. IlomydeHHOE Maciao MOBTOPHO PacTBOPSUTH B
EtOAc (20 mi), nmpombiBamu Hac. BoxH. NaHCO; (4x30 mut), OpraHM4ecKHid CIIOW CYIIHIIH
(MgSO,), ¢unpTpoBaNM W ynapuBajdl B YCJIOBUSX IOHIKEHHOTO JAABICHHS C IMOJNYYEHHEM
YKa3aHHOT'O B 3ar0JIOBKE COSIMHEHUsI B BUIe OEJIOro TBepaoro BemecTna, 1,55 r, 89%.

LCMC m/z=278,9 [M-Boc]*

IloaroroBurenpHbIl npuMep 3

mpem-0ytun-(2R,4S)-4-prop-2-[5-prop-2-(meruncy nbdanmn)-pernn | muppoauaus-1-

KapOOKcHIaT
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cH
HiC~s” % § CH
A s

Q CH,

F

Kommeke nubpomuna Hukens u auMerwinosoro s¢gupa stunerrimukons (0,09 r, 0,291
mMMmonb) U 4,4'-nu-mpem-0ytun-2,2'-ounmpuaus (0,08 r, 0,298 mmonb) npoaysamu Nj(ra3z), u
nobasysnn O6e3BogHbli DMA (4 mi). IlonyueHHYIO CHHE-3€JIE€HYIO CMECh IEpEeMEIlNBaId B
armocdepe N,(ra3) B TeueHue 15 muH, 3areM nobasnsau 4-prop-2-iion-1-(MeTuncyabbanmn)-
oenson (Ilogrorosurenshubiii mpumep 1, 0,51 r, 1,49 mmons), 1-mpem-6yTun-2-(1,3-nuokco-2,3-
auruapo- | H-uzonnnon-2-um)-(2S,4S)-4-propnupponunus-1,2-nukapbokcunat
(ITogrorosurenpHsiii npumep 2, 0,62 r, 1,64 mmonp) u uuHKOBYIO TbLTE (0,251 1, 3,84 MMOIIB), U
nepeMelnBai peakuuoHHyo cMecbh npu 28°C B Tewyenwe 17 4. PeakuuoHHyH cMech
bunpTpoBanu yepes cioi cuimkarens u npomsiBaiu Et)O (75 mu). ®@unpTpaT nmpombiBaiiu
cojieBbIM pacTBopoM (4x75 wmu), cymmnun (MgSQOy4), GuabTpoBaiM M KOHLEHTPUPOBAIU B
ycioBusAxX Bakyyma. OCTaTok OYMINAIM METOJOM KOJOHOYHOHM XpoMaTorpaduu Ha CHUIIMKAarede,
smoupyss cmecero rentaHbl: EtOAc (100:0-90:10), ¢ mosyueHHeM yKa3aHHOTO B 3arojioBKe
COenUHEHHs B BUJE »keaToro macia, 0,24 r, 36%.

KX/MC m/z=230,1 [M-Boc]*

IloaroroBurenvHbIil npumMep 4

mpem-0ytun-N-[(2R)-2-[(mpem-OyTunnumetuncunmn)okcu|-4-[3-¢prop-5-

(Metuncynbganun)pernn|-4-rugpokcudy T [kapdamar
OH OTBDMS

pac
H,C

HN._-O~_-CH
F T e

K nepememanHoOl cycrneH3uu akTUBUpOBaHHBIX Mg ctpyskek (10,7 r, 438 mmonb) B
oe3somrom THF (110 mu) B atmocdepe Ny(ra3) no kamism nodasisuin 20 Mt pacTBopa 3-0pom-
5-¢pTop-1-(meruncynapphanun)oenzona (38,0 r, 146 mmons) B OGessognom THF (110 min), u
HArpeBaJll PEaKLHOHHYI0 CMech 1O Haudaja ¢opmupoBanus [ punbspa. 3arem, n00aBIsuH
OCTaBIIUHCS pacTtBopa 3-6pom-5-¢prop-1-(meTuncynbhanmn)-oeH3ona, MONIEPKUBAST
temnepatypy Hmwke S0°C. Ilocne 3aBepuieHus n0OABICHHUS, PEAKLIHOHHYI) CMECh OCTAaBIILIH
OXJIAXKIATBCS 10 K.T. U NEPEMEIINBAIN JOTIOJIHUTEIBPHO B TeUeHHEe 4. PacTBOp 10o0aBisun yepes
KaHIOJII0 K Haxomsamemycss npu  -20°C  pacrBopy  mpem-Oytun-(R)-4-(mpem-
Oy T ANMETHIICHITMIIOKCH )-2-OKCOUppoNuanH- 1 -kapookcumnara (US9701681, ITpumep 6, 38,4 1,
122 mmonp) B 6e3Bomnom THF (220 mut), momnepskuBasi Temmneparypy Himke -10°C. Cwmech
nepemetuanu npu -50°C B Teuenue 1 4, npu 0°C B TedeHue 1 4, a 3aTeM MOBTOPHO OXJIAXKAAIU
no -20°C. Ilo xamsam nobGasnsmn MeOH (150 mu), a 3atem S moprmsmu NaBH, (6,91 r, 182
MMOJIb), B IEPEMEIINBAIN PEAKLIMOHHYIO cMech rpH -15°C B Teuenne 30 MuH, a 3aT€M B TEUCHUE
3,5 4 mpu k.T. Cmech BuBau B yeasiHou Hac. p-p NH,Cl (150 mut), 3aTeM KOHLIEHTPUPOBAIU B

YCJIOBUSIX BaKyyMma JJIsl YIOAJ€HUsl OPraHUYECKHUX pacTBoOpuTenel, u skcTparupoBann EtOAc
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(3x150 mm). O6penunennable opranmdeckue (azel cymman (MgSO,), ynapuBain B yCIOBHIX
NOHW)KEHHOTO JIaBJICHUS, W OYHUINAJIM HEOUWINEHHBIH MPOAYKT METOJOM KOJOHOYHOH
xpoMaTtorpaduu Ha CHIIMKAreJie, 3Joupysi cMmechbio renranbl: EtOAc (95:5-60:40), ¢ monyderneM
YKa3aHHOTO B 3ar0JIOBKE COSTUHEHUsI B BUIE OJIeTHO-KeITOroO Macha, 35,8 T, 64%.

KX/MC m/z=342,4 [M-Boc-H,01*

IlogroroBuTenbHbIN IpUMep 5

mpem-0ytun-(4R)-2-[3-¢prop-5-(meTuncynpdanmn)dennn|-4-rugpoKCUIUPPOTUANH- 1 -
KapOOKcHIaT

H,C
® CH

(] 3
CH,
NJI\OJ<CH3

N
~

HO

K OXJIAKJIEHHOMY Ha  JIbAy pactBopy  mpem-0yTun-N-[(2R)-2-[(mpem-
Oy TUIAMMETUIICHITII )OKCH | -4-[ 3-pTOp-S-(MeTuncy nbdanmn)penun|-4-
ruapokcudyTui|kapbamara (ITogrorosurenpHsiii nmpumep 4, 35,8 r, 77,9 MMoib) B O€3BOAHOM
DCM (210 mu) o karutsim godasisiiu EtsN (33 mut, 237 mmonb), a 3atem mesunxyopun (9,10 i,
117 MMOJIB), ¥ IEpEMEIINBAIN PEAKIHOHHYIO CMeCh B TeueHHe 2 4. CMech BIMBAIH B JIEASHYIO
Bony (140 mu), skctparupoamn DCM (3x70 mut), oObenMHEHHbIE OPraHUYECKHUE SKCTPAKTHI
cymuan (MgSO,) 1 KOHIEHTPUPOBAIN B YCJIOBUSX BaKyyMa.

Ocrtatok pacteopsiin B THF (140 mu), noSasnsiiu TBAF (1M B THF, 110 mu, 110 Mmmouns),
U MepeMeNInBali PEaKLUOHHYI) CMECh MPH K.T. B T€YeHHE 2 4. 3aTeM 3Ty CMeCh BJIUBAIH B
X0JI0AHY10 Bony (200 MJT), KOHLIEHTPUPOBAJIU B YCIOBHSX BaKyyMa JUIs yIAJCHUS OPTaHUYeCKUX
pactBoputeneii u skctparuposann EtOAc (3x150 mur). OObenuHeHHbIe OpraHHYecKue (a3bl
cyurmiin (MgSQO,), ymapuBaiu B YCIOBHSAX IOHIKEHHOTO AABJICHUS W OYMINAIN METOIAOM
KOJIOHOYHOH Xpomartorpaduu Ha Cuimkarese, Soupys cMechio rentanbl EtOAc (95:5-0:100), ¢
MOJIyYeHUEM YKa3aHHOT'O B 3ar0JIOBKE COEIMHEHUS B BUJI€ CBETJIO-KENTOro Macia, 23,7 r, 93%.

KX/MC m/z=228 [M-Boc]*

IToaroroBurenpHbI npuMep 6

mpem-0ytun-(2R,4S)-4-prop-2-[5-prop-3-(meruncy nbdanmn)-pernn | muppoauaus-1-

kapOoKcHIaT
F

,5
H,C
o CH,
S AL s
Q 07 “cH,

F
K HaXOZSIIEMY Csl npu -5°C pactBopy  mpem-0ytun-(4R)-2-[3-¢pTop-5-
(Metuncynbghanun) e |-4-ruapoKCUITUPPOITUANH- | -kapOoKkcunaTa (ITogroroBUTETHHBIIHI

npumep 5, 22,74 r, 69,5 mmonb) B 6e3BorHOM DCM (290 Min) mo karusim nodasisuiu DAST (16,9

w1, 139 Mmone), moxaepkuBasi BHyTPEHHIOKO Temriepatypy Huxke 0°C. PeakIHMOHHYIO cMech
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nepeMelInBaiy B TedeHue 2,5 4 Mpu K.T., a 3aT€M OCTOPOKHO BJIMBAJIU B JIEASIHON HAaC. BOAH. P-P
NaHCOj; (250 mi). Oty cmech skctparupoain DCM (3x200 mut), oObeAUHEHHBIE OPTaHUYECKHE
cion cymmmn (MgSQO,), KOHUEHTPUPOBAIM B YCJIOBUSX BaKyyMa M OYHINAJIA METOIOM
KOJIOHOYHOH XpoMaTorpaduu Ha cuinKarene, 3youpys cmechio renransl. TBME (100:0-70:30),
C TIOJIyY€HUEeM YKa3aHHOTO B 3arojIOBKE COSUHEHUs B BUIE OJIeTHO-KeNTOoro mMacia, 4,2 r, 18%.

TH-SIMP (CDCl3, 400 MTI'n): 6 1,25 (¢, 6H), 1,46 (c, 3H), 2,20-2,36 (m, 1H), 2,45 (¢, 3H),
2,48-2,67 (m, 1H), 3,76 (an, 1H), 3,97 (an, 1H), 4,81-5,08 (m, 1H), 5,20-5,26 (M, 1H), 6,70-6,76
(M, 1H), 6,76-6,80 (M, 1H), 6,87-6,90 (M, 1H).

IlogroroBurenbHbIN npumMep 7

5-@rop-2-(MeTuncyabhaHm)OeH3aTbISTHT

F
.CH
s 3

(e} H

K pactBopy 2-Opom-4-¢rop-1-(metuncynbpanmn)denzona (221,0 mr, 1 mMmonb) B
6e3BogHom THEF (10 mut) mpu -78°C B atmocdepe Ny(ra3) no karisim nodassisiiu n-Buli B rekcane
(2,5 M, 0,4 mn, 1 mmonb), nonaep:xkusas Temnepatypy Huxe -70°C. Jlobassiiu DMF (80,0 wmr,
1,1 MMoIb), U IepeMeIINBAIN PEAKLHOHHYI0 cMech npH -78°C nomoiHuTenbHO B TedeHue 30
muH. IlonydeHHyro cmech racunu nobOaBieHueM JensHoro Hac. BoxH. p-pa NH4Cl (10 wm),
Harpesaju 10 K.T. u skctparuposaiun EtOAc (10 mi). Opranuueckne 3KCTPaKThl MPOMBIBAIN
HACBIIIEHHBIM COJIeBbIM pacTBopoM (10 mu), cymmnu (MgSQO4), KOHUEHTPUPOBAIHU B yCIOBHSIX
BAKyyMa M OUHMIIAJIH METOJAOM KOJIOHOYHOW XpOMaTorpauu Ha CHIIUKArese, 3JIIOUpPYsi CMEChIO
rentanbl EtOAc (95:5), ¢ mosy4eHneM yka3aHHOTO B 3arOJIOBKE COSIUHEHUS B BUzIe OECLIBETHOTO
Macna, 88 mr, 52%.

'H-SIMP (CDCl;, 400 MTI'n): 6 2,51 (¢, 3H), 7,25-7,30 (m, 1H), 7,35-7,39 (M, 1H), 7,52-
7,56 (M, 1H), 10,35 (¢, 1H).

IloaroroBurensHbIi npuMep 8

(R)-N-[(1Z)-[ 5-¢prop-2-(MeTuncy abhaHwn)peHu |METHITHEH |-2-Me THITIPONaH-2-

cyabpuHAMUA

F
,CH
H,C S\N/

K pactBopy 5-¢rop-2-(meruntuo)densanpaeruna (IlogroroBurensHeii mpumep 7, 130,0
mr, 0,76 mmonb) u (R)-2-meTrnnponan-2-cyasdpuaamuaa (93,0 mr, 0,76 mmons) B DCM (15 M)
nobasysimn Cs;CO5 (300,0 mr, 0,92 MMOITB), U IEPEMELINBAIIN PEAKLIIOHHYIO CMECh MPH K.T. B
teuenne 18 4. OcropokHo moGamisuu Boay (15 mu), daser pasmensim, opraHWYECKHN CIIOU
cyurmuin (MgSQO,) W ynapuBaiM B YCJIOBUSIX TMOHWKEHHOTO naByieHus. OCTaTOK OYHINAIA
METOOM KOJIOHOYHOH Xpomarorpaduu Ha CHIMKarene, 3onupys cMechbio rentanbl EtOAc (95:5-

85:15), ¢ mosyueHneM yKa3aHHOTO B 3ar0JIOBKE COEAMHEHUsI B BHIE XKenToro Macina, 130 mr, 62%.
KX/MC m/z=274,1 [M+H]*
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IlogroroBurenpHbIl npuMep 9
(R)-N-[(1R)-3-(1,3-nuokcan-2-nun)- 1-[ 5-prop-2-(meTnncynbhanwn)derm Jnporui|-2-

METHJIIPOTIAaH-2-Cy I MHAMUT
F

0 s

HyCuypr S~ ©

Wt N T

Pactsop (0,5 mi) 2-(2-6pomaTin)-1,3-nmuokconana (1,81 r, 10 mmons) B 6e3BogHom THF
(5 M) noGaBisimm K CyCHEH3MM aKTUBHUPOBAHHbIX Mg ctpyxkek (729,0 mr, 30,0 mmonb) B
armocdepe Ny(ra3) B 0ezsonnom THF (10 mur), u HarpeBajan peakLMOHHYIO CMECh IO Hauana
dbopmupoBanus I'punbsapa. MemieHHO n00aBiIsM OCTaBIIUiCS pacTtBop 2-(2-Opomatun)-1,3-
nuokcogiana (4,5 mu), noanep:xkusasi remnepatypy Hroke S0°C. ITocne 3aBepiieHust 100aBIeHUS,
PEAKIMOHHYI0 CMECh OCTaBJISUIN OXJIAXK/AATHCS A0 K.T., IEPEMEIINBAIN JOTIOJIHUTENIBHO B TEUEHHE
1 4, a 3aTem noBTOpHO oxjaxnaanu 10 -50°C. Ilo xammsim nobasisun pactBop (R)-N-[(1Z)-[5-
¢dTop-2-(MeTuncy nbhann ) eHUI | METUIUACH |-2-Me THIIITPONAaH-2-Cy Ib(pHHAMHIA
(ITonrorosurenbuelii npumep 8, 270,0 mr, 1 mmonb) B 6e3sogHom THF (5 mi), peakiipioHHy0
cMmech nepemeruBanu npu -50°C B Teuenue | 4, a 3aTeM OCTaBISUIM HarpeBaThest 10 K.T. Jlis
raiieHus peakluoOHHOM cMecu nobasssutu Hac. BogH. p-p NH,Cl (20 mut), u pacnipenesisiiu cMech
meskay EtOAc (30 mut) u Bopoii (30 mut). Bognyto dasy mononautensHo skcTparuposanu EtOAc
(30 mu1), 0OOBETUHEHHBIE OpraHuYecKHe (a3bl MPOMBIBAJIH COJIEBBIM PacTBOPOM (60 MiT), CyLIHIH
(MgSO,) 1 KOHLIEHTPUPOBAJIH B YCJIOBHUSIX BaKyyMa. HeOUHIIIEHHBIH POy KT OUHIIAITH METOAOM
KOJIOHOYHOM XpoMaTorpaduu Ha CUIIMKarene, 3Joupys cmechio renranbl: EtOAc (50:50-0:100),
C TMOJIy4YE€HUEM YKa3aHHOTO B 3ar0JIOBKE COeTMHEHHsI B BUze OecuBeTHOro Macia, 420 mr, 100%.

KX/MC m/z=390,0 [M+H]*

IToarorosurenpHblil npumep 10

(2R)-2-[5-¢prop-2-(MeTuncy nbbhani)GeHUI | TUPPOTUINH
F

HaC~ j :__

S >
C’NH

PactBop (R)-N-[(1R)-3-(1,3-muokcan-2-un)-1-[5-drop-2-
(Metmcy b anu)peHUI | Ip o |-2-Me THIIIPOTIaH-2-Cy Ib( HHAMHIA (ITopgroroBUTETHHBIHI
npumep 9, 390,0 mr, 1 mmorb) B cmecu TFA:Boma (10 mit, 20:1) mepeMernnBaiy npy K.T. B TEYCHUE
30 mun. oGasnsumm Et;SiH (1,16 1, 10 MMOb), ¥ SHEPTUYHO TEPEMENINBANA PEAKIIHOHHYIO
cMech Tpu K.T. B TeueHne 16 4. Cmech pasdamismy ToayosioM (30 Mi1), KOHLIEHTPUPOBAIU B
YCIIOBUSAX BaKyyMma, a 3aTeM MOABEprajd a3e0TPOIHON MeperoHke ¢ TomyojioMm (2x30 mi).
[TonyueHHOE MAaCIO OYMINAIN METOAOM KOJIOHOYHOH Xpomatorpaduu Ha CHIIMKArese, SII0UPY s
(DCM:MeOH:NH,OH, 98:2:0,2-95:5:0,5), ¢ mony4yeHneM yKa3aHHOTO B 3arOJIOBKE MPOAYKTa B
Buae mMaciua 125 mr, 59%.

KX/MC m/z=212,0 [M+H]*
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ITogrorosurensHbi npumep 11

(2R,4S)-4-pTop-2-[ 5-pTop-2-(MeTrncy abhanni)GeHn |mTuppoTHINH
F

H3C~SQ

@NH

F

K pacTBopy mpem-0yTun-(2R,4S)-4-prop-2-[ 5-pTop-2-
(Metuncynbganun)pernn | mupponuanH-1-kapookcunara (Ilogrorosurensuslii mpumep 3, 1,21 1,
3,67 mmonb) B MeOH (15 mi) no6asnsimn HCI (4M pactBop B nuokcane, 10 min), 1 nepemennBaiu
PEaKLUOHHYIO CMECh MpH K.T. B TeueHue 2 4. CMech KOHLIEHTPUPOBAJIU B YCIOBHSIX BaKyyma C
NOJIyYeHHEM TEMHO-KOPUYHEBOIO Macia, kotopoe pactBopsuii B MeOH (2 mu) u HaHOCHIIN Ha
noHooomennbii kaptpumk SCX, npomseiBas 7H NH4OH B MeOH. ®unprpar ynapusanu B
YCJIOBUSAX NMOHWKEHHOTO JABJIEHMsI C MOTy4YeHUEM YKa3aHHOTO B 3arOJIOBKE COEAMHEHUs B BUIE
TeMHO-OpaHkeBoro macina, 0,4 r, 53%.

KX/MC m/z=230,0 [M+H]"

IToaroroBurenbHbll TpuMep 12

(2R,45)-4-pTop-2-[5-dprop-3-(MeTuncyabhanmn)peHun |-mupponuarHa THAPOXIOPHT

Pacteop mpem-0yTun-(2R,4S)-4-drop-2-[5-pTop-3-(MeTrnruo)-penun |mupponuaus- 1 -
kapOokcunata (ITonrorosuresnbublii npumep 6, 3,88 r, 11,79 mmounn) B 4M HCI B nuokcane (60
MJT) IEPEMEIINBAJIN MPU K.T. B TeueHHe 2 4. PacTBOp KOHLEHTPUPOBAIH B YCIOBHUSIX BaKyyMa C
MOJTyYE€HHUEM YKa3aHHOTO B 3aT0JIOBKE COEIMHEHUs B BUe O€KeBOro TBEPAOro BemeCTRa, 3,09 T,
99%.

KX/MC m/z=230 [M+H]"

IToarorosurenpHblil npumMep 13

Itun-6-[(2R)-2-[5-¢prop-2-(meTmncynpdanmn)ennn | nupponuaus- 1 -uiumunasol 1,2-

b]nmupunasus-3-kapOokcuaaT
F
H,C~ Q Z AN
o
e
LCH3

PactBop (2R)-2-[5-¢Top-2-(MeTuncynpdanmt)GeHu | TuppoTHInHA
(IToprorosurensubiii mpumep 10, 640 mr, 3,03 mmons) B 4M HCI B nmokcane (20 mu)
nepeMeInuBaiy Mpu K.T. B TedeHne 30 MUH, a 3aTeM KOHLEHTPUPOBAIU B YCIOBHUIX BAKYyMa.

Hobasnsimu  3Trn-6-xnopumunasol 1,2-b jrupunasun-3-kapobokeunar (0,59 r, 2,52 mmonb) B
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DMSO (20 mu), 1 HarpeBanu peakpoHHY0 cMmech npu 130°C B Teyenne 16 4. OxnakaeHHYO
cMmech pacnpenessui Meskay Boxoi (20 mur) u EtOAc (20 mu), u pasnensuiu ciiou. OpraHu4ecKyro
¢a3y npombiBany coneBbiM pacTBopoM (3x20 mu), cymminn (MgSO,) u ynmapuBaiu B yCIOBHIX
NOHW)XEHHOTO JIaBJIEHWs C TMIOJIy4YeHHEM VYKa3aHHOTO B 3aroJIOBKE COEIUHEHHs B BHIE
KopuuHeBoro macha, 1,13 r, 99%.

KX/MC m/z=401,2 [M+H]*

IlogrorosurenpHblll npumMep 14

Otun-6-[(2R,4S)-4-prop-2-[5-pTop-2-(meTuncyapdhanni)penun |-nmupponuaus- 1 -
wi|umunasol 1,2-b]mupunazun-3-kapobokcunar

F
HiC~ Q Z N
3~~8 B \ﬁ
\N/N
S 0o
\\CHs

S

VYka3aHHOE B 3arojIOBKE COEIMHEHUE IMOJIy4ald B BUAE JKEJITOrO TBEPAOrO BELIECTBA C
BbixogoM  85% w3 (2R,4S)-4-drop-2-[5-pTop-2-(meTuncyabhanu)peH |TUppOoNTuaNHA
(ITonroroBurenbHblii npumMep 11), caenys Meroauke, onucaHHO# B [IoAroTOBUTENTEHOM IpUMepe
13.

KX/MC m/z=419,0 [M+H]"
IToaroroBurenpHblil npumep 15
Otuin-6-[(2R,4S)-4-prop-2-[5-pTop-3-(meTrncyapdanmn)henun |-nmupponuaus- 1 -

wi|umunaso| 1,2-b]nmupunasun-3-kapookcunar
F

\O Z =N
N N
e &
F CH,

,S
H,C

VYKa3aHHOE B 3ar0JIOBKE COCAUHEHHE MOJIyYaad B BUAE KOPUYHEBOIO Macija ¢ BBIXOIOM
78% w3 rugpoxnopuna (2R,4S)-4-drop-2-[S-prop-3-(meruincynbhanmn)beHu |TuppoTuanHa
(IToproroBurenbHbIi puMep 12), cienys MeToauke, onucanHoi B IloagroroButensHOM npumepe
13.

KX/MC m/z=419,0 [M+H]*

IToarorosurenepHblll npumMep 16

6-[(2R)-2-[ 5-¢pTop-2-(MeTuncynpdanmn)henwn | mupponuaus- 1 -uiumunasol 1,2-
b]mupunaszus-3-kapOOHOBAs KHCIOTA

F
Q//N
o

COoH

K  pacrBopy  astun-6-[(2R)-2-[5-pTop-2-(MmeTrncynbdanni)deHnn|-mupponuans- 1 -
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wi|umunasol 1,2-b]mupunasun-3-kapookcmnara (Ilogrorosurensubnii npumep 13, 1,0 1, 2,52
mMmouib) B cmecu EtOH:Boma (12 mu, 6:1) nopumsimu nobasysuiu KOH (0,71 1, 12,6 MMoib), u
MepeMelTuBaIN PEAKIHOHHYI0 CMeCh IpH K.T. B TedeHue 1,5 4. CMech KOHIEHTPUPOBAIH B
YCJIOBUSX BAKyyMa, OCTaTOK pacmupenessuia mexay Bonoiu (20 mu) u DCM (20 mu), u pasnensuim
ciou. Bonmnyro ¢asy xoppekruposanu o pH 4 noGasnenmem 2M pactBopa HCI, a 3atem
skcrparuposamu DCM (3x20 min). OO0bpenuHenHble opranndeckue (aszsl cymrmmu (MgSOy4) u
KOHIIEHTPUPOBAJIN B YCJIOBUSX BaKyyMa C IMOJTYYSHHEM YKa3aHHOTO B 3arOJIOBKE COCIUHEHUS B
BUze OeXKeBOro TBepAOro BemecTna, 999 mr, 99%.

KX/MC m/z=373,2 [M+H]*

IlogrorosurenpHbil npumMep 17

6-[(2R,4S)-4-Pprop-2-[5-pTop-2-(MeTuncynbhanun)beHu |-muppoauuH-1-

wi|umunasol 1,2-b]mupunasun-3-kapOoHOBasE KHCIOTA

F
N
Hac\sgm
: S N/
N” N7
CO,H

F

VYka3aHHOE B 3arojIoBK€ COEJUHEHHE IOJy4asd B BHJIE XKEJITOrO TBEPJOTO BEIIECTBA C
BbIXOZIOM 50% 13 >THI-6-[(2R,45)-4-dTOp-2-[5-dTOp-2-(MeTHNCY NbhaHmT)HEeHIIT |TUPPOTUANH-
1-unJumunasol 1,2-b|nupunasun-3-kapookcunarc (ITogroroBurtenvHbiii npumep 14), crienys
MeToauke, onucaHHoi B [loaroroBurensHom npumepe 16.

KX/MC m/z=391 [M+H]*

IToarorosurensHblii npumep 18

6-[(2R,4S)-4-Prop-2-[5-pTop-3-(MeTricynbhanwn)deHu |-muppoaruanuH-1 -

wiumunasol 1,2-bnupunasun-3-kapOoOHOBasT KHCIOTA

F
.S
H,C
\©/ Z =N
NT N
Q COH
F

Yka3aHHOE B 3arOJIOBKE COEIMHEHHE MOJy4ald B BHIE KOPHYHEBOIO Maciia C BbIXOJIOM
78% u3 s1in-6-[ (2R ,4S)-4-dprop-2-[ S-prop-3-(MeTuncynpdanmn)pern | muppoauauH-1-
wi|umunasol 1,2-b]mupunasun-3-kapookcunarc  (ITogroroBurenvHblli mpumep 15), chenys
MeToaMke, onucanHon B [logrorosurensHom npumepe 16.

KX/MC m/z=391 [M+H]"

IloarorosureneHbll npumMep 19

6-[(2R)-2-[5-¢pTop-2-(MeTuncynbhanmn)penwn | muppomuans-1-ni|-N-[(3R)-okcan-3-

wi|umunasol 1,2-b]mupunasun-3-kapookcamun
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F
N
H3C\8Q z -
" N / o
S e
NH
o]

K pacTBoOpy 6-[(2R)-2-[5-pTop-2-(MeTuncy abdhanni )b eHun |-mupponuanH-1 -
wi|umunasol 1,2-b]mupunasun-3-kapoouoBoii kuciotsl ([TonroroBurenpabiil mpumep 16, 150 mr,
0,407 mmonb) B DMF (5 min) nobasnsun (R)-terparunpo-2H-nmpan-3-amuna rugpoxiopun (61
mr, 0,443 mmonb) u HATU (168 mr, 0,443 mmonb). CMech nepemMernBaiy Mpy K.T. B TEUEHHE 5
muH, nodasmsu DIPEA (0,140 mo, 0,805 MMonb), U epeMelnBaii peakOHHY0 CMECh IIpU
K.T. JOTOJHUTENbHO B TedeHne 16 4. PeakmmonHyro cmech pasbasmsuin EtOAc (15 wmo),
npombiBanu Bomo# (15 mi) m coneBbiM pactBopoM (15 mu), a 3arem cymmmu (NaySOi) u
KOHLIEHTPUPOBAIM B YCJIOBHMAX BakyymMa. HeOYHMIEHHBII MNPOAYKT OYHUINATIH METOAOM
KOJIOHOYHOHM Xpomatorpadguu Ha cuiukareie, smoupys cmecero DCM:MeOH (99:1-92:8), u
NOJBEPrasii MPOAYKT a3€0TPOIHON NeperoHKe ¢ BOAOH € MOIyUYEeHUEM YKa3aHHOTO B 3ar0JIOBKE
COeIMHEHUs B BUE OECIIBETHOTO TBEPIOTO BelnecTsa, 133 mr, 72%.

KX/MC m/z=456,2 [M+H]"

IToarorosurenpHble TpUMepsl 20-24
S Rz
R® '\/ Za\
H S N /
N~ °N
o M
R® R*

Crenyromue coefMHEHHUS MOJyYai U3 COOTBETCTBYIOLIEH KapOOHOBOI KUCIOTHI M aMUHA

R*NH,, cnenys Meronuke, onucanHoi B IToaroropurensHoM npumepe 19.
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ITonroroBUTENBHBIN
CTtpykTypa 1 Ha3BaHUE HcxonHble BemecTsa Brixon, nanHble
npumep Ne
F 6-[(2R)-2-[5-¢pToOp-2- Kopuunesoe
H3C‘S© fYN/ (MeTuncynbhanut)peHus |-muppoNuauH- | TBEpAOe BEIIeCTBO,
C'N \N’N\i Co 1-un]umunazo[1,2-b Jnupunazun-3- 77%
NH
20 © KapOOHOBas kuciora [ KX/MC  m/z=456
6-[(2R)-2-[5-rop-2-(meruncympanun)pernm]- (IToproroBurensubiii mpumep 16) u (S)-|[M+H]"

nupponuans-1-mn]-N-[(3S)-okcan-3-wmin|umunasof 1,2-

bmupunasus-3-kapbokcamuz

terparuapo-2H-nupan-3-amuna

TUAPOXJIOPUL

21

e
ﬁi@

6-[(2R)-2-[5-¢pTOp-2-
(MeTucy nbghaHm )(peHUI |TUpPOTUANH-

1-un]umunaso[1,2-bnupunazun-3-

becusetHoe TBEpHOE
BeIecTBo, 55%

KX/MC m/z=478,1

kapOOHOBast kucnorta | [M+H]*
6-[(2R)-2-[3-Grop-2-(weruncybammn)pernr]- (IToxrotoButenbHbIil mpumep 16) u 3-
nupponuaus-1-mn]-N-[(3-runpokcudenmn)merun |- THIPOKCHGEHA HIANIHA HIPOXIOPHT
nmuaasol 1,2-b]nupunaszus-3-kapOokcamun
F 6-[(2R,4S)-4-pTop-2-[5-pTop-2- becuseTHOe TBepmoe
HiCg Q f\/)} (MeTucynbhaHm )peHu |MUpPOTUAUH- | BelecTso, 77%
Q SN ~cH 1-un]umunaso[1,2-bnupunasun-3- KX/MC m/z=418,0
NH °
22 E KapOOHOBas kucyora | [M+H]*
N-o1un-6-[(2R,4S)-4-¢rop-2-[ 5-drop-2- (ITopgroroBureneHbiii  mpumep 17) wu
STHJIAMUH

(metuncynbhann)heHu |TuppoTuanH- 1 -

wi|umuaaso| 1,2-b]nupunazun-3-kapookcamun
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]
@J\/\r o,

6-[(2R,45)-4-pTop-2-[5-pTop-3-
(MeTucy b aHm ) (peHUI | T PPOTUANH-

I-un]umunaso[ 1,2-bnupunasun-3-

Kenroe macio, 97%
KX/MC m/z=418,0
[M+H]”

23 o KapOOHOBas KHCJIOTa
N-o1un-6-[(2R,4S)-4-¢rop-2-[ 5-dpop-3- (ITopgroroBureneHblii  mpumep 18) wu
(metuncynbhanni)beHun |nupponuanH- 1 - STUIIaMHUH
wi|umuaaso| 1,2-b|nupunasun-3-kapOokcamun

6-[(2R,4S)-4-pTop-2-[5-pTop-2- He coBcem Oenoe
HyCmg Q/ /(Y (MeTuncynbdannt)eHun |nuppoauanH- | TBEpAOe BEIIEeCTBO,
Q ,\/‘CH 1-un]umunasol[ 1,2-bnupunasun-3- 92%

24 . kapOOHOBas kucnora [ KX/MC  m/z=446

N-6yTun-6-[(2R,48)-4-dprop-2-[ 5-prop-2- (ITogrorourenvueiii npumep 17) u H-|[M+H]*

(metuncynbhanmn)denun \nupponuaus- 1-

wi lumuaaso| 1,2-b Jnupunasus-3-kapOokcaMun

Oy THIaMUH
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IlogroroBurenvHbI npuMep 25
N-nuknorekcun-6-[(2R,4S)-4-¢prop-2-[ S-prop-2-

(Metuncynbganun)pernn | muppoauanH- 1 -miJumunasol 1,2-bnupunasus-3-kapOokcamung
H,C~ Q/ Z =N
NT N
Q NH
)
F

K pacrBopy 6-[(2R,4S)-4-¢prop-2-[5-dprop-2-(meTmncynbdanmn)-perun |nuppoauaus- 1 -
wi|umunasol 1,2-b]mupunasun-3-kapoouosoii kucnotsl (IlonroroBurensusiii mpumep 17, 150 wmr,
0,380 mmonb) B DCM (2 min) noGasnsanu muknorekcunaamut (46 mr, 0,460 mmons), TBTU (136
mr, 0,460 mmounp) u DIPEA (0,132 mu1, 0,760 MMOIIb), U TepeMeIINBaIN PEAKLIMOHHYIO CMECh IPU
k.T. B TeueHne 1 4. Cmecp paszdasisuin DCM (10 mur), mpombiBaiu HackimeHHbIM p-pom NH4Cl
(10 mi), cymmmu (MgSO,4) 1 KOHLEHTPUPOBAJIU B YCIOBUSAX BaKyyMa C IOJIy4YE€HHEM YKa3aHHOTO
B 3aroJjIOBKE COEOMHEHMS B BHIE XKEJITOH cMObl, 133 mr, 72%.

KX/MC m/z=472 [M+H]*

IToaroroBuTenbHbIN TpUMEp 26

N-({3-[(mpem-Oy Trnanume THICHIIIIT)OKCH |peHmn  MeTi )-6-[ (2R )-2-[ S-¢pTop-2-

(MeTanynb(baHHn)(beHHn nUppoIHanH- 1 -1 Jumunaszol 1,2-bJnupunasun-3-kapookcamun

Q

K pactBopy 6-[(2R)-2-[5-dpTop-2-(meruncynbhanmn)penwn |-nuppoauaus- 1 -ui]-N-[(3-
ruapokcudenn)met Jumuaaso| 1,2-b Jnupunasun-3-kapbokcamunia (TTogroroBUTETBHBII
npumep 21, 156 mr, 0,327 mmoinb) B8 DMF (2 mut) nobasnsimn TBDMSCI (59 wr, 0,392 mmonb) u
IH-umunazon (44 mr, 0,653 MMOIIb), U IEpEMEIINBAIA PEAKIIHOHHYIO CMECh TPH K.T. B TCUCHHE
16 u. Cmecp pacnpenesmsuin mMexxny MTBE (50 mu) u Bomoit (50 mut), opraHWYecKwil Cion
NPOMBIBAIM  HACBIIIEHHBIM COJEeBbIM pacTBopoM (3x15 wu), cymmm (NaSO;) wu
KOHLIIGHTPUPOBAIM B YCJIOBHSAX BakyyMmMa. HeOYHMINEHHBI NPOAYKT OYHUINAIH METOAOM
KOJIOHOUHOU Xpomarorpaduu Ha cwiukaresie, smoupys cmecbio DCM:MeOH (99:1-92:8), ¢
NOJIyYeHHEM YKa3aHHOTO B 3ar0JIOBKE COCMHEHUS B BHE OeCIBETHOHN cMobl, 166 mr, 86%.

KX/MC m/z=592,2 [M+H]*

IToarorosurenpHbll npumep 27

6-[(2R)-2-[ 5-¢pTop-2-(MmeTuncynbhanmn)penwn | muppomuans-1-ui|-N-[(3R)-okcan-3-

wi|umuaasol 1,2-b]mupunasun-3-kapboTroamun

N
H3C\8Q Z -
- x> N / o
S e
NH
S
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K pacrBopy  6-[(2R)-2-[5-pTop-2-(MeTuncyabdannn)denmn|-mupponuans- 1 -wm]-N-
[(3R)-okcaHn-3-mi|umunasol 1,2-b|nmupunasun-3-kapookcamuna (IlogrorosurenpHbiid mpumep 19,
0,113 r, 0,248 mmoub) B Tonyoue (2 mu) nobasisimu pearent Jlaseccona (0,12 r, 0,297 mmons), u
nepeMelnBai peakiMoHHyo cMech npu 100°C B TedeHue 16 4, a 3aTeM OXJakgaiu 0 K.T.
CMmech KOHIIEHTPHPOBAJIHM B YCJIOBHUSIX BAaKyyMa, M OYHINAIA OCTATOK METOJOM KOJOHOYHOH
xpoMarorpadguu Ha cuiaukarene, smoupysi cMecbto DCM:MeOH (99:1-92:8), ¢ monydennem
YKa3aHHOT'O B 3aTr0JIOBKE COEMHEHUs B BUJIE JKEJITOTO TBEPAOTO BewecTsa, 106 mr, 90%.

KX/MC m/z=472 [M+H]"

IlogroroBurenbHble npuMepsl 28-33
[
‘ —
R® "\/ AN =N
< N ,Nﬁ
N~ N
Q NH
5 S R*

R

CJ'IGZ[YIOLLII/IG COCOAUHCHUSA TOJYYaJIr U3 COOTBETCTBYOLICTO aMria U pe€arcHra HaBeCCOHa,

crenysi MeToamke, onucanHol B ITonrorosurensHom npumepe 27.
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IToaroToBUTENBHBIN
CTpykTypa 1 Ha3BaHHE HcxonHoe BemecTso Brixon, nanHbie
npumep Ne
F 6-[(2R)-2-[ 5-¢pTop-2-(MeTrncy abdhanu)- XKenroe  TBepmoe
HyC~ SD/ fYN/ C\ ¢denwn |muppomuaus-1-mi]-N-[(3S)-okcan-3- BelIecTBo, 67%
C’N N’N\i\ © wi|umunasol 1,2-b]nupunasun-3-kapobokcamun | XKX/MC  m/z=472
NH
28 s

6-[(2R)-2-[5-¢pTOp-2-(MeTrncynbdanmun)penn]-
nupponuaus- 1 -mn]-N-[(3S)-okcan-3-

wi|umuaaso| 1,2-b]nupunaszun-3-kapbornoamun

(IToproroBurensHbIil mpumep 20)

[M+H]

29

Q

N-({3-[(mpem-6yTI/IJ'[I[I/IMeTI/IJ'[CI/IJ'II/IJ'I)OKCI/I](beHI/IJ'I}-

metun)-6-[(2R)-2-[5-dprop-2-(meTuncyabhanmn)-
(benwn Jrupponuans- 1 -un|umunaszof 1,2-

b]mupunasun-3-kapboTnoamun

N-({3-[(mpem-0y THIAMETUIICHITUI )OKCH |-
benun j metun)-6-[(2R)-2-[5-¢prop-2-
(MeTuncynbhanun)peHu |nuppoauanH-1-
wi|umunaasol 1,2-b]nupunaszun-3-kapbokcamun

(ITonroroBurenbHeIl npruMep 26)

Kenroe TBEPIOE
BEIECTBO, 67%
KX/MC m/z=608,2

[M+H]
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HyCng Q p/
N
N CHs

N-stu-6-[(2R,4S)-4-prop-2-[S-dprop-2-
(MeTucy nbghanmn)peHn |TuppOTUaAnH-1 -

wi|umunasol 1,2-b]nupunasun-3-kapookcamun

Kenroe TBEPIOE
BEIECTBO, 65%

KX/MC m/z=434,1

30 (ITopgroroBurenpHbIi puMep 22) [M+H]*
N->tmn-6-[(2R 4 S)-4-(1)Top-2-[5-(1)Top-2-
(MeTuncynbhanmn)eH |mupponuInH-1-
wi|umuaaso| 1,2-b|nupunaszun-3-kapboTnoamun
N-stun-6-[(2R,4S)-4-¢prop-2-[5-prop-3- OpamxeBoe Macio,
\©/ p/ (MeTuncynbhaHmn)peHu |nuppoITuaAnH-1- BbIXOA 77%.
Q ,\ cH, wi|umunasol 1,2-b]nupunasun-3-kapobokcamun | XKX/MC  m/z=434
31 . (IToproroBurenbHblil puMep 23) [M+H]"
N-31un-6-[(2R,45)-4-pTop-2-[5-pTop-3-
(Metuicy nbhaHm)peHI |TUpPOTUIUH- 1 -
wi |lumunaso| 1,2-b Jnupunasun-3-kapOboTrHoamun
N-6ytun-6-[(2R,4S)-4-¢rop-2-[5-pTop-2- XKenroe TBEpAOE
HiCmg Q/ /(\( (meTuncy nbhanu)heH |TupponuanH-1- BEIIECTBO,  BBIXOA
Q ,\/‘CHa wi|umunasol 1,2-b Jnupunasun-3-kapookcamun |95%.
32 (ITopgroroBurenbHbIil puMep 24) KX/MC  m/z=462

F
N-6yTun-6-[(2R,4S)-4-¢prop-2-[5-prop-2-
(Metucynbhanm)peH |TuppOoTUIuH- 1 -

wi|umunaso| 1,2-b|nupunasun-3-kapboTnoamusn

[M+H]
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33

F N-uuksorekcun-6-[(2R,48)-4-dprop-2-[ 5-prop-
HaC‘sQ/ /(\4"; 2-(MeTtuicy abghaH ) eHWI |-MUpPOTuaArH-1 -
Q \N,N\i Q wi|umunasol 1,2-b]nupunasun-3-kapookcamun
NH
F S (ITopgroroBurenpHbIi puMep 25)
N-uuknorekcun-6-[(2R,4S)-4-¢prop-2-[ S-dprop-2-

(MeTuncynbhanmn)eH |mupponuInH-1-

wi|umuaaso| 1,2-b|nupunaszun-3-kapboTnoamun

Kenroe TBEPIOE
BEIIECTBO,
KOJIMUECTBEHHBIN
BBIXO

KX/MC  m/z=488
[M+H]
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IloarorosurensHbll npumep 34
(Z)-N-({3-[(mpem-0yTunaumeruncummn)Metwn |perwn } metun )-N'-1mano-6-[ (2R)-2-[ 5-
drop-2-(mermncynbharun)perw |nuppoauans- 1 -wi|umunasof 1,2-b Jnupunasun-3-

KapOOKCHMHUIAMU

o
Z =N
H:C~g” 3 /O\‘:ﬁ OTBDMS
SN S
N/ NH
W
N

K pactBopy  N-({3-[(mpem-OyTungumeruncunmn)okcu |pennn j metun)-6-[(2R)-2-[5-
b rop-2-(metmncynbhanun)peri |nupponuans- 1 -uin|umunasof 1,2-b Jnupunasuns-3-
kapoornoamuna (IlogrorosurensHsiii npumep 29, 100 mr, 0,164 mmons) B8 DMF (2 mn) B
atmocepe Ny(ras) nobasnsmu guxiaopua pryta (111 mr, 0,411 mmonb), a 3atem unanamug (50
mr, 0,493 MMonb), U NepeMelINBaIl PEaKIMOHHYI0 CMeCh Ipu K.T. B TedeHue 16 4. Cmech
KOHLEHTPHPOBAJIM B YCJIOBHSX BaKyyma, MOBTOpHO cycnerauposamn B DCM (10 m),
¢unpTpoBanu vepe3 cioii Dicalite®, mpomsiBaiu 20% MeOH B DCM (20 mi). ®@unbtpar
KOHLEHTPHPOBAJIM B YCJIOBUSIX BaKyyMa M OYMIIAIH METOJOM KOJOHOYHOH Xpomarorpaduu Ha
cunukarene, 3;oupys cmecbto rentanbl EtOAc:MeOH (80:20:0-0:100:0-0:90:10), ¢ monyueHrem
YKa3aHHOT'O B 3ar0JIOBKE COeIMHEHUsI B BUIe OecliBETHON cMoJibl, 60 mr, 59%.

KX/MC m/z=616 [M+H]*

N3MEHEHHA CTPAHUILIA
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D®OPMYJIA U3OBPETEHUA
1. Coenunenne ¢popmysi (1):

N i,
N
\‘N/ N
R4
e ‘N

@

WK ero (papMaleBTHYeCKU pUeMIIeMasi COJIb WIIN COJIbBAT;

rae:

R! Beibpan u3 H, -XR7, (C;-Cg)ankuna, (C;-Cg)umkioankmna u C-CBi3aHHOTO 4-6-
YJIEHHOTO TE€TEPOLIMKIIOAIKIIIA, cofepskariero 1-2 rerepoaroma, BbiOpaHHbIX U3 N, O u S;

X BbiOpan u3 -CH,-;

R? Beibpan u3 H u -SRS;

R3 Beibpan u3 H u ranorena,

R* BbiOpan u3 H u (C1-Cs)ankwuina,;

R5 Beibpan u3 H u ranorena,

RS mpexncrasisier co00i MeTHIT;

R’ npencraBiasier co0oi  (peHWN, 3aMEINEHHbI TMAPOKCH, TH€ T'MAPOKCUDEHHIT
HEeOoO0s13aTeNIbHO AONOJHUTENBHO 3aMEIIeH TAJIOTEHOM,;

npH ycioBuu, 4to eciim R? mpencrasnsier coboit H, To R! mpencrasnsier coboit XR.

2. Coenunenue mo 1. 1, rae R! Beibpan u3 XR7, (C, Cg)ankuna, (C3-Cg)umknoankuna u C-
CBSI3aHHOTO 4-0-4JICHHOTO reTepOLMKIIOAKIIIA, CoaepkKaero 1-2 rerepoaToMa, BEIOPAHHBIX U3
N,OuS.

3. Coenunenne mo 1. 1 wium 2, tne R Buibpan u3 (C; Cg)ankuna u (C3-Cg)rukoankuia.

4. Coenunenve mo 1. 3, rue R! npencrasisier coboii (C; Cg)ankmi.

5. Coenunenuie no . 1 win 2, roe R! BoiOpan u3 XR7 u C-CBsI3aHHOTO 4-6-4JIEHHOTO
reTepOLMKIIOANIKIIA, coaepkamero 1-2 rerepoaToma, BeiOpaHHbIX U3 N, O u S.

6. Coemunenne mo m. 5 rme R! BeiOpan w3 XR’7 u C-cBsi3aHHOrO 4-6-4JIEHHOTO
reTepOLMKIIOANIKIIIA, coaepkamero 1-2 rerepoatoma, BeIOpaHHbIX U3 N 1 O.

7. CoenuHeHue mo JOOOMyY MPENIIECTBYIOLIEMY MYHKTY, rae R? mpexcrasisieT coboii -
SR®.

8. CoenuHenue 110 JIOOOMY MpPENIIECTBYOMEMY NyHKTY, rae R? npencrasnsier coboit H
i GTop.

9. CoenuHenue 10 JI0O0MY MPEAIIECTBYIOEMY MYHKTY, rae R* npencrasnser coboii H.

10. Coenunenue 1o Jr0OOMy TPENIIECTBYIOIIEMY MyHKTY, rae R npexcrassier coboit H
i GTop.

11. Coenunenne mo rOOOMy TPENIIECTBYIOIEMY NYHKTY, Tiae R’ mpencrasisier coboit
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(beHmn, 3aMeIeHHBINA THAPOKCH, A€ THAPOKCU(PEHIT HEO0s3aTeIbHO TOMOJHUTENBHO 3aMelleH
¢dbTopom.

12. Coenunenue ¢opmysr la:

N e
N
\N/ M
R4
Ty R /
/ " :
1 ':Rﬁ

(Ta)

WM ero (hapMalieBTUYeCKH pHeMIIeMasi COJIb WM COJbBaT, rae 3Hadenus R, R?2, R3 R4
u R’ onpenesieHs! B 1I000M MPEIIIECTBYIOIIEM Ty HKTE.

13. CoeaunHeHue 110 I1., TIe YIIOMSIHYTOE COSIMHEHHE BEIOPAHO U3

N'-imano-6-[2-[ S-prop-2-(Metuncyabdanun)henun |nupponuaus- 1 -un]-N-[(3R)-okcan-
3-unlumunaszol 1,2-b Jnupunazus-3-kapOokcuMuaamMuma,

N'-uuano-6-[2-[ S-prop-2-(metuncyabhanun)henun |nupponuaus- 1 -un]-N-[(okcan-3-
wi|umunasol 1,2-b Jnupunasus-3-kapOOKCUMUAAMUAA,

N'-mmmaHo-N-31111-6-[4-pTOp-2-[ 5-Prop-3-(MeTuncynpdanwmn)pennn | nuppoauans- 1 -
wi|umunasol 1,2-b Jrupunaszus-3-kapOOKCUMUAAMUAA,

N'-uuano-N-31un-6-[4-¢prop-2-[ 5S-prop-2-(MeTuncynbbanmn)GeHus muppoauauH- 1 -
wiumuaasol 1,2-b]nupunazun-3-kapOokCUMHUIAMUNA,

N-6yTun-N'-unano-6-[4-dprop-2-[5-prop-2-(Meruincy nbhanmn)beHun |mupponuamus- 1 -
wiumuaasol 1,2-b]nupunasun-3-kapOokcUMHUIaAMUNA,

N'-mano-N-ukiorekcui-6-[4-grop-2-[ S-¢prop-2-
(Metuncynbganmn) e | muppoauanH- 1 -mn Jumunaso[ 1,2-b Jnupunasun-3-kapbokcumunamuna,;
u

N'-mano-6-[2-[ S-¢prop-2-(meTrncyabdannn)pennn muppoauaus- 1 -mi|-N-[(3-
runpokcudenun)metn Jumunaso[ 1,2-b Jnupunasun-3-kapObokcuMuIaMuaa;

WM ero (papMaleBTHYECKH pHUeMIIeMast COJIb FITH COJIbBAT.

14. CoenuHeHue 1O 11., i€ YIOMSHYTO€ COeIUHEHHE BBIOPAHO H3:

(Z2)-N'-tnano-6-[(2R)-2-[5-¢rop-2-(meruncynbhann)perr | -muppoauauH- 1 -ui|-N-
[(3R)-okcaH-3-mi|umunasol 1,2-b|nmupunasun-3-kapOoKCUMHUIAMHATA,

(Z2)-N'-inano-6-[(2R)-2-[5-¢rop-2-(meruncynbhanmn)perwn | -muppoauaus- 1 -ui|-N-
[(3S)-okcan-3-mn|umunaso[ 1,2-b Jmupunazus-3-kapOOKCUMHUIAMUAA;

(Z2)-N'-mmano-N-atun-6-[(2R,4S)-4-¢pTop-2-[ S-dpTop-3-
(Metuncynbganun)peHn | nuppoauanH- 1 -mn jumunaso[ 1,2-b nupunasun-3-kapObokcumMunaMmuna,;

(Z2)-N'-mano-N-atun-6-[(2R,4S)-4-¢pTop-2-[ S-dpTop-2-
(Metuncynbganun)peHn | muppoauanH- 1 -mn jumunaso[ 1,2-b nupunasun-3-kapbokcumunamuna,;

(Z2)-N-6yTun-N'-unano-6-[(2R,4S)-4-dprop-2-[ 5-prop-2-
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(Metuncynbdanw)herun Jruppoaunus- 1 -ui Jumunaszol 1,2-b [mupunasus-3-kapOoKkCUMUIaMua,

(Z2)-N'-mmano-N-uknorekcni-6-[(2R,4S)-4-pTop-2-[ S-pTop-2-
(metuncynbdanwt)herun Jruppoaunus- 1 -ui Jumunaszol 1,2-b [mupunasus-3-kapOoKCUMUIAMHUNA,
u

(Z2)-N'-uimano-6-[(2R)-2-[5-prop-2-(meruncynbhanmn)perrn | -muppoauaus- 1 -un|-N-
[(3-runpoxcudenmn)met |umuaaso| 1,2-b |mupunasun-3-kapOokcuMunamMuma;

WM ero (papMaLeBTUIECKU pUeMieMast COJIb HITH COJIbBAT.

15. ®apmaneBTHueckasi KOMIO3HINS, COAEpKaIlasi COequHEHHe 1o Jrodomy u3 m. 1-14
Y OIVH WJIM HECKOJIBKO (hapMalieBTHYECKH MPUEMIIEMBIX HKCIIUITUEHTOB.

16. ®apmarneBTHYECKasT KOMIIO3ULMSA IO 1. 15 B KOMOMHALIMY C OJJHUM FJIA HECKOJIbKIMH
OPYTUMH T€PaneBTUUECKUMHU CPEICTBAMU.

17. Coenunenne mno moOoMmy u3 mnm. 1-14 71 m§npuMeHeHuss B KauecTBe
(bapMaLeBTHUECKOTO CPEACTBA.

18. Coenunenue no m0OOMy M3 NPEIIIECTBYIOIIUX IYHKTOB AJISI NMPHUMEHEHUS NPH
JIEYSHUH WIN PO UIAKTUKE COCTOSHIS WIIN HAapyIIeHHs, KOTopoe ornocpenosano Trk.

19. Coenunenue no n. 18 s npumeHeHus no m. 18, rae cOCTOsSHUE WK HapylleHUe
onocpenosBaHo TrkA, TrkB u TrkC.

20. Coenunenue no 1. 18 wnu 19 ansa npumenenus no 1. 18 unm 19, rae cocrosiHue Win
HapyLIeHUe NPeACTaBIsieT OO0 aTOMMYECKUH 1ePMAaTHUT.

21. IlpumeHeHune coennHeHUs 1o Jr00oMy 13 1. 1-14 mpu nponu3BOACTBE JIEKAPCTBEHHOTO
CpeACTBa IS JISUEHUs] WK MPOPUIAKTUKU COCTOSIHUS MJIH HAPYLISHUsI, KOTOPOE OMOCPEIOBAHO
Trk.

22. Ilpumenenue 1o 1. 21, rue cocrosiHue WK Hapyiienue onocpenoBano TrkA, TrkB u
TrkC.

23. Ilpumenenue o 1. 21 wiu 22, e COCTOSIHUE WJIM HAPYIIEHUE MPENCTABIsET COOOM
ATONMUYECKUN NEPMAaTHT.

24. Cnoco® neuyeHus wWid TNPOQHIAKTHKH COCTOSIHUS WM HAapyIIEHUs, KOTOpPOe
onocpenoBaHo Trk, kKoTopwlii BKIIIOYaeT B ceOsl BBENEHHE HYXKIAIOIIEMYCS B 3TOM CyOBEKTY
TepaneBTHUYeCKH 3 (HEKTHBHOTO KOJMYECTBA COSAUHEHHSI 110 JIFoOoMy u3 mi. 1-14.

25. Cnoco0 no 1. 24, rae coctosiHue i HapyeHue onocpenosano TrkA, TrkB u TrkC.

26. Cnocob mo m. 24 wiu 25, e COCTOSIHHE WM HapyIIeHHe MpeAcTaBisieT coOoit
ATONMUYECKUN JEPMAaTHT.

ITo noBepenHoCTH
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