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2420-301814EA/032
AMUIHOE COEIVMHEHME M EI'O [IPMMEHEHME B KAYUECTBE CPEJICTBA IJiA
JIEUEHNMSI U TIPOSUIIAKTUKNM SABOJIEBAHNMM, BBSHBAEMBIX PHK- U/MIM IHK-
COIEPXAIYM/A BUPYCAMM, M COINYTCTBYIOIMX BABOJIEBAHUN

OBJIACTb TEXHNKM, K KOTOPOM OTHOCUTCHA MSOBPETEHUE

HacTosmee wm300peTeHMe OTHOCUTCA K MeIMLMHEe, B UYaCTHOCTHU, K
IPpUMEeHEeHUI0 CcoelVHeHuM ofmel o¢opMyJitl I MM UMxX dapMalleBTUUECKU
IpueMIIeMBIX coJer OJ4d OpOodMIIaKTUKM UM JIeUeHUSA 3adojyieBaHUM,
BHISHIBaeMeX PHK- wu/miam JHK-comepXamMMM BUPYCaMM, U COIYTCTBYIOMIUX
3aboJjIeBaHUM .

YPOBEHL TEXHUKU

BupycHHE MHQEeK NN ABJIAKTCSH OTPOMHOM npoBJjeMon 0JId
3IPaBOOXpPaHeHMsa. AHTUMBUPYCHEE I[IpelapaThH B OTHOMeHMM OOJIBIMHCTBA
ONacCHEIX ¥ 0CO0O0 OIacCHHX BUPYCHHX MHOeKIUM He paspadoTaHH, a
CYWIECTBYKIME HepeOkKo  ABJARTCH TOKCHMYUHEIMKM  IJIS  dYeJlIoOBeKa WU
ob6JlajalnT HeIOCTaTOUHOM 20PeKTUMBHOCTLI. BOJLIIMHCTBO CYHeCTBYIIMX
VI HaxXOOAMUXC S B paszpaborTke npenapaToB OeVCTBYIT uepes
CrelMdUUeCcKOoe B3aMMONEMCTBME C OIpelelIeHHHEMM BUPYCHEMU OeJIKaMu.
Takue nperapaTsl VIMET OTpaHVYeHHEM CIIEKTP OeicTBUSA u
CIIOCOOCTBYT OBICTPOMY I[IOABJIEHMI PE3UMCTEHTHHX BapMaHTOB BUPYCOB.
B cmucTeMe KIJaccupMKaUMM BUPYCOB IO Bajatmmopy kK I KJjaccy
OTHOCSATCS BMPYCH, TI'€HOM KOTOPHX IIpelCTaBJIeH »OByxllernoueuHo¥ [IOHK,
a k IV m V kJjaccaM OTHOCHATCH BUPYCEH, CoIepXallie OINHOLEIOUEUHYIO
(+) mim (=) PHK. OmHMM M3 CceMeMCTB 1 KJjlacca [ABJISeTCSI CeMelMCTBO

AeHOBUPYCH, BKJUapllee pol MacTaleHOBMPYC IJS KOTOPOTO
M3BeCTHO 7 Tpynmn oT A o G. ADEeHOBUPYCH UeJIOBeKa BHI3HBAT ILIeJIEM
pan 3abojieBaHUM, BRJOUYAS KOHLIOHKTHMBUT, TacCTPODHTEPUT, IelaTUT,
MUOKapPIMT M [IHEBMOHMK. HamboJjiee MNOIOBEePXEHH MHPEKLUUM aleHOBHPYCOM
oeTy B BO3pacTe mHo 5 Jjier. B mmpe oT 5 mo 7% BCex pecCIMpaTOpPHEIX
MHOeKLIVM Yy IeTel BH3LHBAaTCA aleHOBMPyCaMM. HeKOTOpHEe CepOTUIIH
(HanmpuMep, 14) BEISHEB AT TaXeJIHEe NOTEeHUMAaJIbLHO CMepTeJlbHEE
[MHEBMOHVM . BUPYCH TMOAOTPYINE A BH3HBaAKT 3a00JIeBaHUA XeJIYIOUHOTO

TparKTa, TOT'oIa KaK BHPYCH IIOOTPYIII B m C cCBA3aHe C MH@eKH,MefI

PEeCIMpaTOpPHOTO TpaKTa. Bupyce nonrpynn B (tun 3), D m E BHS3HBAKT
KOHBIOHKTHMBUT. BMPYCHEH TMNOOTPYNNH E Takxe CBS3aHH C MHOEeKLUUen
pecnmMpaTopHOT'O TpakTa. BupycH INOOTPYIIII F u G BEI3SEIBAIOT
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TaCTPOBHTEPUTH.
Eme OIIHUM ceMelCTBOM I KJlacca ABJIIeTCSH CceMeMCTBO
T'epIlIeCBUPYCHL, BKJIOUAaKIEe porn CUMILJIEKCBUPYC, K KOTOpOMY

IpMHamjexaT BUPYCH I'eplleca IIpocToro l1l-ro u 2-170 Tunos (BITI-1 u
BITI-2) . Ilocjie HNepBUUYHOT'O MHOMUMPOBAHUSA 5STU BUPYCH  BHBHBAT
JJATEeHTHYI MHQEeKIMIO, KOoTopasd CoxXpaHseTcsa Ha MNPOTSXeHUM BCeM XMU3HU
C TIIepHMOOMUYEeCKOM aKTupaluueM. JMHbekumMs meTel MoxeT OHTbH, Kak
BecCUMIITOMHOM, Tak UM TSXEJOM C BOBJIEUEHMEM IlLeHTPpaJIbHOM HepPBHOM
cucTeMel. OcoBeHHO onacHa MHperumrsga BIII' HOBOPOXIOEHHEIX IO PONOB WMJIM
B MOMEHT pPOIOB, KOTOpasd MOXeT BH3BaAThL 3abojileBaHMe IUlas, KOXWU,
LeHTpaJlbHOM HepBHOM CUCTEMEH WU naxe IpUBECTHU K
IVCCEeMMHUPOBAHHOY MHeKIMM. VHOMLUMPpOBaHME ILeHTpallbHOW HepBHOM
CUCTEMEH neTemn B BO3pacTe oo Tpex MecAlleB IPUBOOUT K
TepleTUuUYeCKOMY SHUedaImnTy, KOTOPBIM B OOJILIIMHCTEE cJyJdaes
BEIBEIBAETCHA BITI-1. BITI-2 BEIBEIBAET TeHUTAaJIEHYIO MHQEKLIN, B
OCHOBHOM, IIepelanmyinCcsa IIOJIOBHM IyTeM. IllogcumMTaHo, 4YTo B 2012
Tony B wMupe 417 MuH Jmone¥ B BoszpacTe 15-49 JieT mMHOMUMPOBAHH
BupycoM BITI-2, uTOo cocTarjgder 11,3%. 267 MIH M3 5DTOTO Uucia
COCTaBJIAT XeHIMHE. [Ipy sToM 19,2 MIH M3 O0mMeI0 4McJla 3apaXeHHEBX
O  UHOMUMPpORBaHEL B 2012 1omy, uyTo cocTajasgeT 0,5%. NVHOexkuusd
BITI-2 XapakTepmusyercd nepruoonyeCcKmuM CHMIITOMaTHUUYE CKUM I
aCUMIITOMaTUUYECKMM BHIOEJIeHMEM BUPyCa U IOABJIeHMeM OOJIe3HEHHHX
TeHUTAaJIbHEX f£3B. KpoMe TOro, OBJIO IIOKazaHo, dYuTo BITI-2 B Tpu pasa
[IOBHIIAET BEPOATHOCTEL 3apaXeHMsa BUPYCOM MMMYyHOOedMIMTa UYeJIOBeKa U
YCKOPAEeT MNpoTrpeccrupoBaHMre 3abojieBaHUA.

K kjaccy IV nOpmHanjexaT I[IPpedCcTaBUTEJ M poloa SHTEPOBUPYCOB U3
ceMeMCTBa IMKOPHABMPYCOB U CeMeMCTBO KOPOHABUPYCOB, a K KJjaccy V
OTHOCATCHA PecIrpaTOpPHO - CUHIMTHUAJIL HHM BUpYyC (PCB) i

MeTallHEBEMOBHMPYC ceMeMCcTBa IIapaMMKCOBUMPYCOB.

[lepeuncJIeHHEE TPYIIIE BUPYCOB BHpadoTaam 20DeKTUBHYIO
CTpaTerun [IOOAaBJIEHMU A AHTUBMWPY CHEIX nporpaMMm KJIETKH . CToJIb
arpeccuBHAaA cTpaTermsa IoOaBJIeHU S CUCTEME KJIETOUHOM

IPOTUBOBUPYCHOM  3allMTH IPUBOIMT K BEHCOKOM KOHTATMO3HOCTU WU
NaTOTEHHOCTHM IOaHHEX I'PYNIl BUPYCOB.
Nudpexumsd, OO0y CJIOBJIEHHA A KOPOHaBUPYCOM yeJjioBeKa (CoV)

(ceMeVICTBO KOPOHAaBMPYCOB), TPaAaIMUIMOHHO COCTAaBJIAET HUBKUNM TONOBOM

N3MEHEHHAA CTPAHNLIA



IPOLEHT MHQEKUMM BEPXHMX M HWKXHMX IOHXATEJBHEX OyTel. VY IOXUIIEIX
Jiomen, C ocJyabJjleHHEM MMMYyHMTETOM UM JeTel HabjgonmaeTcsa 0OoJiee
TAXEJIOe TeueHMe 3abojieBaHUa. Bupycel HCoV-0C43 (0C43) m HCoOV-229E
(229E) OTHOCHATCSH K UMCJY IIepPBHX 3apelMCTPUPOBAHHEIX KOPOHaABUPYCOB
yeJioOBekKa. B IocjieIHMe T OIObl OTMEUeHO IIOABJIEHMe elle IBYX BUPYCOB
HCoV-NL63 (NL63) wm HCoV-HKUl (HKUl). 32Tu ueTepe BUPYCa OOBUHO
BHIBHBAIT OCTPYK MHOEKIMI0 BEepPXHUX IHXAaTeJIbHEX IOIyTel U pPelKo
CBA3aHH c IopaxeHVeM HVDKHUX IHXaTeJIbHBX nyTen. T soReJIse
3aboJIeBaHuAg penKu u, Kak IpaBUJIO, CBA3aHH c HaJIMdureM
COMYyTCTBYIIMX 3a00JIeBaHUN U/UJIM MMMYyHOCYIPECCUBHEX COCTOSHUN.
Cpenon TmpedCTaBUTEeJIeEM poIda SHTEPOBUMPYCOB B HACTOSMEee BpeMd
HauOOJIBIIYIO npoBJjemMy COCTAaRJIALT yeJIoBeueCcKue PUHOBUPYCH .
PMHOBMPYCH  BEI3HBAKT Yy  UeJIOBeKa ¥  XMBOTHHEHX  BOCHAJUTEJILHEE
3a0oJIeBRaHMAa BepxXHUX HOHXAaTeJIbHHX I[IYyTel, pasMHOXasChk B KJIeTKax
CIM3UCTOM OOOJIOUKM HOCOIJIOTKM. PHMHOBMPYCH OTBETCTBEHHH 3a Kak
MUHVMYM 80% NIPOCTYOHEIX 3abojieBaHUM . [ToMMMO OTPOMHOTO
SKOHOMUUECKOTO ymepba (20 MIH UYejioBek/uyacoB B CIIA eXeTOmHO),
PUHOBUPYCHEE MHOEeKUMM BHBHBAKT OOJBIIOE KOJUUECTBO OCJOXHEHUM,
TaKUx Kak CUHYCUT u BOCIIaJIeHUE CpenHeTro yxa u 4acTo

OBHAPYXKUBAITCSA IIPU BUPYCOJOTHMUECKOM oO0cJeNoBaHUM mOeTed, ©OO0JIbHEIX

IIHEBMOHMEN . Takxe Vy @»OeTel-aCTMAaTUMKOB PUHOBUPYCHas MHOEeKUMUS
ABJISeTCHA IPUUMHOM  oBocTpeHUS B 80% ciyyaes. Y  B3POCIJIHX,
PUMHOBUMPYCEL MOT'Y'T BEISEIBATDH Kak O@OCTpeHMe aCTMEI, Tak )7

XPOHUUECKOM OOCTPYKTUMBHOM OOJIe3HU JIeTKMX, XPOHMUECKOTO OPOHXUTAa,
MYyKOBMCUMIO3a. PUHOBUPYCH OBJIM M30JUPOBAHH Yy OOJBHHEX IIHEeBMOHUEN
IpU MMMyHOIEe(QUUMTHEX COCTOSHUAX.

B CBA3M C TeM, yTo CYIIecTBYyEeT BoJiee 100 aHTUMIeHHHX
Pa3HOBUIHOCTEN PUHOBUPYCOR, co3naHue 5»0OeKTUMBHOM BaKUMHE He
IpencTaBJIgseTCA BO3MOXHEIM (Palmenberg, A, C.; Spiro, D;
Kuzmickas, R; Wang, S; Djikeng, A; Rathe, JA; Fraser-Liggett,
CM; Liggett, SB (2009). "Sequencing and Analyses of All Known

Human rhinovirus Genomes Reveals Structure and Evolution”.

Science 324 (5923): 55-9. doi:10.1126/science.1165557. PMID
19213880.) . Kpowme TOT'O, He CYIIECTBYET 20PeKTUBHOTO
XVMMOTEepaleBTUUYeCKOTO CpeICcTBa 04 JleueHmsa PUHOBUPYCHOM
VHOEKLIUA .
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SHTepoBUpyC Tuna /1 (EV71) OB BIepBBE BHOeJeH B 1970-1972
I''. OT OOJIBHHX AaCelTUUECKMM MEHMHIMTOM M OOJIBHOTO DHIe)aJIMTOM B
KamupopHum. BaxHO OTMETUTL, UTO B TAXKEJHX CJAyYadgx BUPYC IPUBOIUT
K Pa3BUTUID HEBPOJOIMUECKUX  HapylleHUN, TakMx KaK MEeHMHIUT,
napaJjamny " SHLIEebaImUT. Bupyc pacrnpocTpaHiaeTcd B YCJIJIOBUAX
aHTUCAHUTaAPUN . [Tpn 3apaXxeHun BUPYCOM EV71 IoOHVMaeTCHd
TeMIIepaTypa, I[IOABJISeTCsS CHIIb Ha KoXe PyK M HOT', Ha JaIoH4aX,
cTorax, OTeK KOHeUHOCTeM, BOB3HMKAKT SA3BEH B POTOBOM IIOJIOCTM. B
TaXeJION (QopMe BHTEPOBUPYC MOXeT IIPUBECTM K JieTaJlbHOMY MCXOOY.
Kaxk oTmMeuaeTcd, b»BHTepoBUpyC-71 - OOMH U3 HauboJiee «TIKEeJBIX» U3
of0Iero umucjla DHTEePOBUPYCOB UWeJIOBekKa. 3ITOT BUPYC MOXET BHS3HBATH
KPYIIHEE BCIIBIIKM c JleTaJlb HEIMM UCXOIaMM. BaKIIVHE IIPOTHUB
BSHTepoBUpyCca—-/1 He CylmecTByeT, a Heclelupuueckasd Tepallud He
paspaboTaHa.

KokcakuBupycHas WUHbeklusa (HCXV) mnpencTaBiasgeT cobol OOoJbLIYIo
Tpynny 3abojieBaHUM, XapaKTepuUsyolMMxXCca  BHPaXeHHHM  KJIMHUUYECKVM
[IOJIMMOP QM 3MOM . MaHubpecTaums KokxcaKMBUPYCHOM VHbeKIIUN MOXET
BHPaXaTbCHa MEeHUHTUTOM, napajauyamu, OCTPBEIMU pecnupaTOpPHEMU
paccTpoMcTBaMH, IHEBMOHMEN, reMopparndecKkmuM KOHBIOHKTHUBVTOM,
MMOKapPIOUTOM, TernaTuTOM, oadteToM U IOIPYTMMM  CUHIOPOMAaMM . B
COOTBETCTBMM C COBPEeMeHHOWV KJjaccudpukalmeyl BUPYCOB — BSHTEPOBUPYCH
yeJIOBeka B CoCTaBe pona Enterovirus paszejieHH Ha I[IATb BUIOOB
(14): 1) nDoIMoBHUPYC; 2) BDHTEPOBUPYC UeJioBekKa A; 3) BHTEepOBUPYC
yeJjioBeka B; 4) b»pHTepoBuUpyC uYeJioBeka C; 5) DHTepOBUPYC UYeJIOBeKa
D. PasjJMuHEE CepOoTUIE BUpyCa KokKcaku BOIJIM B CJelyllue BUIH
SHTEPOBUPYCOB: D2HTEPOBMPYC ueJoBeka A (Kokcaxkm A2-8, 10, 12, 14,
10); SHTEPOBUPYC  UeJIOBEKa B (Koxkcaxkm A9, Koxkcakmu B1-6);
DHTepoBUpyC udejoBeka C (Kokcaxwm Al, 11, 13, 15, 17-22, 24).

BupycCH Kokcaku, Kak n opyrue SHTEPOBUPYCH ueJIOBEeKa,
paclIpoCTpaHeHH I[IOBCEMeCTHO Ha 3eMHOM lape. g CcTpaH YMepeHHOTO
KJIMMaTa xXapakKTepeH MaKCHUMyM UMX LIUPKYJIALUMM B JIeTHEe-OCEeHHUM Ce30H.
Bupycr oO0JjlamalT BHCOKOWM CTeleHBI MHBA3UBHOCTM, UYTO OOYCJIOBJIMBAET
ux OHCTpOEe pacHpoCTpaHeHMe B UeJIOBeUeCKOWM IMIOoNyJAlLuM. BUPYCH
Kokcakmu dYacTo  ABJALTCA [IPUUMHOM  «BHE3AlHOTO» BO3HUKHOBEHUSA
BCIIEIIEK B OpPT'aHM30BaHHHEX OEeTCKUX KOJIJIEKTUBAX, OoJIbHULIAX,

HabonaeTcsa TakXe BHYTPUCEMeMHOe paclHpocTpaHeHre MHbexumum. B

N3MEHEHHAA CTPAHNLIA



SOUIEMUOJIOTUM KOKCAKMBUPYCHOM M IPYTMX BSHTEPOBUPYCHEX MHOEKIIUMA
yeJjioBeKa BaXHYK  POJIb Urpaer BHICOKMM  YPOBEHb V3MEHUMBOCTHU
BUPYCHOT'O TeHOMa. CJIeOCTBMEM 5BTOI'O HABJISETCSH CIOCODOHOCTBL Tex WU
VHEIX CEPOTUIIOB BE3EHBATE B OIPeleJIeHHBX OOCTOATeJIbCTBax pa3JIMUHY
naroJjoruwo. C OPYTOM CTOPOHH, OOMH M TOT Xe KJIMHUUECKUM CHUHIPOM
MOXeT OHTbL OOYCJIOBJIEH pPa3HBMM CepOoTUIlaMM ¥ Pa3HBEMU  BUIAMU
SHTEPOBUPYCOB. B pe3yJjbTaTe TIeHeTHUeCKOM M3MeHUMBOCTU, CeJIeKIUMU
¥ OHCTPOTO PacCIpOCTpaHeHMsS WM3MEeHEeHHHX BMPYCOB BOBHMKAKT KPYIIHHE
BCIBIKM 3aboJieBaHuM, B DSTHUOJIOIUM KOTOPHX PpaHee IaHHBE BUPYCH He
INIPpMHMMAJIM YdYacTud, Jnubo UMX LUPKYJIAUMA He HabOJmooaljlaCcb B TeueHUe
OJIMTEeJIbHOTO BPEMEeHN.

[lepBUUHOE Pa3MHOXEHME BUpPYCa Kokcaku IIPOUCXOIOUT B
JIMMOOMIOHOY TKAaHM HOCOTJIOTKM U KuMeuHMKa. OH BHB3HBaeT JOKaJlbHEE
IopaxeHrsa, BHpaxaomMecsd CUMITOMAaTHMKOV OP3, I'eplnaHTMHE, OQapMHTUTA
¥V Op. B TJIOTKe BHMPYC OINpPeleliIgeTcsd IO /-X CYTOK, a C (¢perKaJluaMM OH
BSKCKpeTupyeTcsa 3-4 Henm. (Ipy MMMyHOOedMUMTaAX — HECKOJIBKO JeT).
Bcilen 3a T[IepBMYHEIM pPasMHOXEHMEM HacTyllaeT CcTaausda BUPEMUM, B
pe3yJibTaTe KOTOpOM BO3OYIOMTEJIL I[IPOHMKAeT B OpTraHB-MuUlleHM. [JId
BUpPYCOB Kokcaku 5TO MOTYT OBTHL TI'OJIOBHOM M CIMHOM MO3T, MATKHKE
MO3TOBEE OOOJIOUKM, BepXHMe IOHXaTeJlbHBle IIyTU, JIeT'Kue, Ccepnle,
[leyeHbL, KOXa M 1nOp. Bupycel Kokcaku B MOT'YT BEHESBHEHBaThL TAXeEJBE
TeHepaJlM30BaHHEE IIaTOoJIOTUUeCKMe I[IPOLEeCCH Y HOBOPOXIOEHHHX. I[lpu
2TOM B cepalle, I'OJJOBHOM M CIMHOM MO3Te, IeueHM, IIoUKaxX BO3HMKAIT
odarM HEeKpPpO30B. BHMPYCH BEB3HBAKRT PasBUTHE CJHIEOYRIUX KIVMHUUECKUX
CUHIPOMOB: Cepo3HHV MeHuHIUT (Kokcaku A2, 3, 4, 6, 7, 9, 10,
Kokcaku Bl-6); ocCcTpoe cucTeMHOe 3aboJjieBaHMe IeTel ¢ MUMOKaAPpOUTOM
¥ MeHUHTOBHUIedamToM (Kokcakm B1l-5); napasgmum (Kokcaxkm Al, 2, 5,
7, 8, 9, 21, Kokcakm B2-5); repnaHrumHa (Kokcaxkm A2, 3, 4, 5, 6,
8, 10); ocTpet dapuHruT (Kokcaxm Al0, 21); KOHTaATrMO3HEM HaCMOPK
(Kokcakm A21, 24) ; IopaXeHVe  BepPXHUX  OHXATEJNbHEX OyTel U
[THEBMOHM A (Kokcakm A9, 16, Kokcakum B2-5) (16); mHOepukapInT,
vmmokapaouT (Kokcakm B1l-5); renatur (Kokcaxkm A4, 9, 20, Kokcaku
B5),; IMapes HOBOPOXIEHHHX M »OeTel MiIalmero Bo3pacTa (Kokcakwu
Al8, 20, 21, 24); OCTpPHM TIeMOpPpPaIlMUeCKMMV KOHBIOHKTHMBUT (Kokcaku
A24),; gamyponomo®Hoe 3abojyieBaHue (Kokcaxkm A5, 10, 16); »K3aHTeMa

(Kokcakn A4, 5, o6, 9, 16); nneppommuHmusa (Koxkcaku B3, 5); CHIBb
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(Kokcakmu B5) ; Juxopanka (Kokcakm B1-6). s JieueHuAd
KokcakuBUPYCHOM VHQEeKUIUM crneumupmuuecKue XUMUOTepaleBTUUeCKHUE
nperapaTs OTCYTCTBYIT. OCymeCTRBRJIAETCHA aToreHeTUYECKASA u
CUMIITOMaTHUUeCKad Tepalnsd, 3aBUCHAIAA oT KJIVHUYECKOM bopMEL
BOJIE3HN .

K cewmelcTBy IlapaMMKCOBMPYCOB OTHOCATCSA IMIPEeOCTaBUTEJ M POIOB
PECIVMPOBMPYCOB (BMpPYC Haparpulllla uYejioBeka 1, 2, 3, 4 m 5 Tunos),
[IHEBMOBUPYCOB (pecnMpaToOpPHO-CUHTULIMAJIL HEI BUPYC) u
MeTallHEBMOBUMPYCOBR (MeTallHeBMOBMPYC UeJIOBeKa) .

[lapaMMKCOBUPYCH ABJAITCA BaXHHM KJIACCOM BUPYCOB, KOTOPHE
CBA3aHH c pecnupaTOopHEMA 3aboJIeBaHUAMN . PecrnmpaTopHO—
CUHLMTHAJLHEM BUPyC (PCB), Kak M3BECTHO, fABJILeTCSI IOMUHUPYIOMMM
IaTOTeHOM HIWXHUX IHXaTeJIbHBX IIYyTel BO BCeM MUpe.

PCB gBJIZeTCSd BaXHHM I[IaTOTeHOM HOBOPOXIEHHEIX M OeTel paHHeTo
BO3pacTa M OTBEeTCTBEHEH 3a ~ /0% TSKeJIHX BUPYCHEX OpPOHXMOJIUTOB
U/Mau  IHEeBMOHMUMA, foJiplmasd dYacThb M3 KOTOPHX XapaKTepusyeTcCcHd
CBUCTAMMM  IOHXaHVWEM ¥  ONBIIKOM. IaHHEle OPOHXMOJIUTH  ABJIAKTCSA
HauboJiee paclIpOoCTPaHeHHOW IIPUMUMHOM TOCOMTaIM3aluM B 3MMHUM Ce30H
B TeUueHMe IIepBOTO TI'oja XU3HU pebeHKa. Taxkxe PCB BHS3HBaeT
OPOHXMOJIUT, IIHEBMOHUK U XPOHUUECKYK OOCTPYKTMBHYI OOJI€3HBL JIEeT'KUX
y JiomeM BCexX BOBPacTOB M B BHAUMTEJLHOM CTeleHM CIOoCcoOCTBYyeT
UBOBEITOUHOM CMEPTHOCTM B 3MMHUM CE&30H.

PCB 3BaHMMaeT JMIMPYKIlee MeCTO II0 KOJUUEeCTBY CMepTeJIbHEIX
MCXOOOB Cpear BUPYCHHX MUHOekuuyi. ToJabxko B CIA ©6ojee 2,4 wMIpIo.
IOJIJIAPOB PAacxXoOyeTCcs Ha JeueHMe BMPYCHHX 3aboJieBaHuM HUMXHETO
pPecIMpaToOpHOTO TpaKTa y IeTel. K nepBoMy Tromy xm3HM 50-65% meTen
3apaxanTcd STMM BMPYCOM, M K IBYM ToIaM 3apaxamnTcd noutm 100%
neTen. K TpYyIIIe [IOBEIIEHHOT'O pUCKa, [IOMMMO HEOHOIEHHKHIX
HOBOPOXIEHHEIX ¥ IIOXWUJIEIX OTHOCATCSH JIOM, UVMenmue 3aboJieBaHUA
CepleyHOo—COCYIMCTOM, OHEXAaTeJIbHOM ¥ MMMyHHOW cucTeM. OCHOBHBAaSICDH
Ha ONyOJMKOBAHHEIX M HeONYyOJIMKOBAaHHBIX HOaHHBEX OBJIO IIOICUMTAHO, UYTO
B wMupe PCB BH3BBaeT 33,8 MIH CJydYaeB BIU30INUYECKUX OCTPHX
VMHOEeKIVM HWKHEeTO peclIrpaTopHoro TpakTa (MHPT), 3,4 MIH TIXEJHX
ciaydyaer VHPT, TpeOywomux rocrnuTaamzaummu u 66000-99000 cMepTelsbHEIX
ciIydaeB cCcpelIu nOeTerm B BospacTe mo 5 Jger (Nair H, Nokes DJ,

Gessner BD, Dherani M, Madhi SA, Singleton RJ, O'Brien KL, Roca
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A, Wright PF, Bruce N, Chandran A, Theodoratou E, Sutanto A,
Sedyaningsih ER, Ngama M, Munywoki PK, Kartasasmita C, Simoes
EA, Rudan I, Weber MW, Campbell H. Global burden of acute lower
respiratory infections due to respiratory syncytial wvirus in
young children: a systematic review and meta-analysis. Lancet;
375:1545-55). Tosbko B CIA exeIoOHO B JeueHMM HyxpgaioTcg 90000
HEeNOHOIEHHEIX HOBOPOXIEHHEX, 125000 TOCHOUTANINU3UPOBAHHEX
HOBOPOXIEHHEIX, O0oJlee 3,5 MJIH OeTel B Bo3pacTe mo 2 Jier m 175000
TOCIIMTAIM3UPOBAHHEX B3POCIHHX (Storey S. Respiratory syncytial
virus market. Nat Rev Drug Discov 2010; 9:15-6.). IlpuMepHO VY
TpeTU IeTel TOCIUTAIM3UPOBAHHEIX C OCTPHM OPOHXMOJIMTOM B II€PBHM
TOO  XM3HM  BO3HUKAET BOUB0IUUYECKad OTHOHIIKA, M  OTMeuaeTcHd
IIOBEIEHHAss UYBCTBUTEJBHOCTE K 0oOmMM aJilepreHaM  (Schauer U,
Hoffjan S, Bittscheidt J, Kochling A, Hemmis S, Bongartz S,
Stephan V. RSV bronchiolitis and risk of wheeze and allergic
sensitisation in the first year of 1life. Eur Respir J 2002;
20:1277-83). 3THM CHUMITOMH MOTYT IIOBTOPATECHA B IIOCJeOyKlMe TOIH
(Sigurs N, Gustafsson PM, Bjarnason R, Lundberg F, Schmidt S,
Sigurbergsson F, Kjellman B. Severe respiratory syncytial virus
bronchiolitis in infancy and asthma and allergy at age 13. Am J
Respir Crit Care Med 2005; 171:137-41). BpOHXMOJUT MOXeT OHTbH
BEI3BaH TaKxXe PUHOBUPYCOM, KOPOHaBUPYCOM, BUPYCOM TpuIna,
Naparpulllla M aIleHOBUPYCOM, oIOHako PCB saBiageTca HaubdoJjiee YacTou
IPUUMHOM  TOCOMTaJNIM3aluM I[I0 I[OBONYy  OpPOHXMOJMTAa  Cpeau  BcexX
IepeuncJIeHHEX BUPYCOB. ANaNTHBHHEY MUMMYyHUTET, OGOPMUPYRMIUNCS B
pe3yJibTaTe IHepeHeceHHOV PCB uHbekUMM Kak y OeTel (C ele He3peJon
VMMYHHOY CHUCTEeMOM), TakK M Y B3POCIHHX, SABJIAeTCHS KPaTKOCPOUHBM U
He of0ecHneumMBaeT IOJIHYD I[IPOTMBOBUPYCHYKD  3allUTy. 3ToT  QaxT
OPUBOOUT K TIIOSABJIEHUI perHbekUMlM, HaOIoIaeMHxX Ha OPOTIXEeHUM BCeu
XM3HVM. B KPOBM HOBOPOXIEHHHX B II€PBHEe MeCHAls XWU3HU COoIoepXaTcs
MaTepMHCKMe aHTU-PCB aHTHUTesa.

HamuboJiee BIIM3KO K pPecnMpaToOpPHO - CUHIUTHAJIEHOMY BUPYCY
PacCIoJIOXEeH MeTalHeBMOBUPYC UeJlIoBeKa (HMPV) . 3TOoT BUPYC  OBUI
BIIEPBHE BHISABJIEH B 2001 rony B HupepJsaunmax N meTen c
BpoHxmosmTOoM. HMPV Takxe COOEpXUT IT'eHOMHYH (—) ssPHK m oTHocHUTCA

K ponmy IIHEBMOBHMPYCOB. HMPV IMpRyJIiMpyeT II0 BCeEMYy MNVPY W BES3BEBaeT
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[IouTH YVHUBEPCAJIBHYID  MHOeKLUuDn VY neTen. [lomo®HO TpUNIy U
pecnmMpaTopHO—CUHIVTMAJIEHOMY  BUPYCY, aKTMBHOCTL HMPV  HawuboJee
BHICOKa B 3UMHUM TIIepuon B yYMEepeHHOM  KJIMMaTe. BoJIBmMHCTBO
VMMEMUX C A IOaHHEIX o) KJIMHUUYECKUX MNPOABJIEHMAX HMPV MHOEeKLINN
CBUIOETEJILCTBYIOT O TOM, UTO BMPYC BEHSBHBaeT MHOEKUMM BEPXHUX
OHXATEJIbHEIX IIyTel, OPOHXMOJUT WU TIHEeBMOHUI. PeuHdexumm c HMPV
IPOMCXOOAT Ha OPOTSKEHMM BCeM B3POCJOM XM3HM. BoJie3Hb, Kak
IpaBuUiio, IpoOTeKaeT MATKO, a N4 MOJIOOBIX B3POCJIBIX J4acTo
BeccuMITOMHO. K TI'pylllle IIOBHIEHHOTO PHUCKa OTHOCATCHA IIpecTapelite,
B3poCcJEe ¢ 3adojieBaHMAMM JIETKMX WM C  HEeNOJIHOLEHHOWM MMMyHHOM
cucTemolr. Bcnemky HMPV OBUIM 3BapeTUMCTPUPOBAaHE B CTallMOHapax, IIpHu
5TOM CMEPTHOCTE JocTuraja 50% cpemm ocCJadlIeHHBEX TIOXUJIBEX JIOOEN.
Kpowme TOTO, HaOJIInnaJjoch 6-12% oBoCTpeHUMn XPOHUUECKOM
OOCTPYKTUBHOM  OOJIe3HU  JIETKUX. Y  PEeLUMIMEeHTOB  TPaHCIUIaHTaTOB
KPOBETBOPHEIX  CTBOJIOBEIX KJleTOok HMPV OBl CBS3aH C  TAXeJIEIMU
UOMONIaTUUECKVMU [THEBMOHUSIMA .

B ofmeM umMcJie OCTPHX MHOEeKIMM OEXaTeJIbHHEX [OyTel BUPYCH
maparpuilla COCTaBJIAT OkoOJIO 20% y B3POCJOIrC HacejyieHusa u 30-40% y
IoeTel paHHeIrO Bo3pacTa, YyCTyllad IO YacToTe TOJIBKO PecClIMpaTopHO-—
CUMHUMUTHAJBHOMY BUPYCY. B HacTodllee BpeMda U3BEeCTHO 4 THUIla BUPYCOB
naparpunna (1, 2, 3, 4a u 4B), BHOEJEHHEX OT UYeJIOBEeKa. VM He
CBOMCTEEHHA, Kak Bupycam I'puUIIa, BapmuabesIbHOCTh AHTUT€HHOU
CTPYKTYPH. Y  OOJIbIIMHCTBA OOJIbHEIX napalpullll  [IpoTeKaeT Kak
KpaTKOBpeMeHHOe 3aboJjeBaHmue (He ©0oJee 3-6 nHel) 0e3 BHpPaXeHHOMU
obmer MHTOKCHUKaLMM. OOHaKoO, Yy IeTel uacTo HabmmaeTcd TIUIOKCUML,
VMHOEeKUMS HMKHUX OBIXATEeJIBHHX OYyTeM ¥ HeBPOJIOTHMUeCcKMe IIPOSBJIEHUS,
KOTOpPHE TpelbynT rocourammszauum. KpoMme Toro, 3abojieBaHUA MOTYT
opoTekaTs B OQopMe Kpylla, OPOHXMONINUTa ¥  TIHEBMOHUU. BupycH
naparpuina 1-ro M 2-T'0 THUIIOB UYalle BCEeI'O aCCOUMUPYTCHS C KPYIIOM,
TOI'Ia Kak Haubojiee NATOT'€HHBEMY CUMTAaKTCS BUPYCH Iapalpulllla 3-T'0
M 4-TO0 TUIOB, KOTOPEE Ualle OPYIUX BH3HBAET OPOHXMUTE, OPOHXUOJIUTEH
u nHeBMOHMM. (Frost HM, Robinson CC, Dominguez SR Epidemiology
and clinical presentation of parainfluenza type 4 in children: a
3-year comparative study to parainfluenza types 1-3. J Infect
Dis. 2014 Mar 1;209(5):695-702. doi: 10.1093/infdis/jit552. Epub

2013 Oct 16). OcoBeHHO YA3BMMH IJIA I[apalpulllla OeTu 1-To TI'oma
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XUB3HM. B CBA3M C STHMM HeoOXOOMMO OTMETUTL POJIb IapalpHUIINIOo3HOM
MHQeKIINM B CMEepPTHOCTHU oeTen PaHHeTo BO3pacTa u
VMMYyHOCYIIPECCUBHEX  B3POCJHEX IallMeHTOB, IIOCKOJIbKY, OCJIOXKHSASACH
BDakTepraJlbHOM MHOeKUMelM, HapalpuUIlll ABJSeTCS IPUUMHOM CMEPTHOCTU
OT MUHOEeKLUV HWKHMX »OEXAaTeJIbHEX OyTelr B 25-30% ciiyyaeB B 5STUX
Tpynmnax. PeuHbekUMsa IDaparpulila BO3MOXHa Ha I[IPOTSXeHUM BCeM
K3SHN .

HamboJjee vuacTasg IOpUUMHA KaTapaJlIbHOT'O BOCIAaJIeHUS BepPXHUX
IEIXAaTeJIbHBEIX nyTen - BakTepralbHas WIIN BUPYCHAaA MHPEeKUIMI
(HanpuMep, HaszodpapuHIUT, OGapUHIUT, JapUHIMUT, HACMOPK), TaKMUM
o6pasoM, BoOCHaJleHMe CAMBUCTOM OBOO0JIOUKM HOCOIJIOTKM, Ualle BCeTro
MHQEeKIMOHHOM STHOoJIOTUM. K »JaHHOMYy 3a00JIeBaHMI OTHOCHAT TaKxe
OCTpPHE U MHOEeKUMOHHHE PUHUTH, a Takxke pUHOpel (OCTPHM HACMOPK) .

HazobhapuHIUT 4BJISeTCa HauboJee UYaCTHM I[IPOABJIeHMEM OCTPpOMn
pecnupaTopHOV MHPeKLUUM, CBA3AHHEIM C OoT'paHuUYeHMeM aKTUMBHOCTU U
HeOoOXOOVMMOCTBIO TIOJIYUeHUS KOHCYJILBTAaTMBHOM IIOMOMM Bpauda. 82% Bcex
OCTPHX Ha30QapMHIMTOR BE3HBATCA PUHOBUPYCAMMA.

3a mocJjiegHMue OeCATUJIIeTUS UIEeHTUOULINPOBAHE BUPYCH,
ompeneyidpmye TIXKeJIoe TeueHMe OCTPHX PeCcOMPaTOpHHX 3abojieBaHUM C
OOCTPYKILMEN HOHXATEJBbHHX [IYyTeM, o0COOeHHO y IOeTel IepBHX JeT
KUBHUA . Ocoboe BHMMaHME yIoeJyseTcs poJn pPeCcCInpaToOpPHO-
CUHLIUTHAJIbHOTO BUpPYCA, MeTalHEBMOBUPYCA, KOpPOHaBUpYyCa,
BokaBMUpPyCa, PUHOBHUPYCa, [apalpullla B Pa3BUTUM OOCTPYKTUBHOTO
CUHIpOMa  IOHXaTeJIbHEX oyTen. x  poJb B Pa3BUTUM  OCTPOTO
OOCTPYKTHMBHOT'O CHUHIPOMAa IHXATEJILHEX IOIyTel Yy »OeTel HeoCclIopuMa,
BMECTe C D2TUM CYMeCTBYIOT IaHHBE, CBUIETeJILCTBYIIMe 00 UMX POJU B
Pa3BUTUM OPOHXMAJLHOM acCTMH YV T'eéHeTUUeCKM NPpelpaclloJIOXEeHHBIX JIMII.

PecnMpaTOpPHO-CUHIVTMAJL HE BUPYC, MeTalHeBMOBUPYC,
PUHOBUPYC, IaparpuIlll, KOPOHABUPYCH, aleHOBUPYCH U BUPYC Tepleca
MOTYT BHI3HIBATE IIePBUUHYIO IIHEeBMOHMIO, BPOHXUT, OPOHXUOJIUT .
BupycHbe 3abojleBaHMA PeCHUMpaToOpHOTO TpaKTa YacTo CONPOBOXIATCH
BakTepraJbHOM MHOeKLMelV. PecnupaTopHHe OaKTepHuallbHEE [IaTOTeHEH
YacTo TIPUCYTCTBYIOT B HOCOTJIOTKE VYV 3IOPOBHX Jiomek. IloBpexIeHue
OHIXaTEeJIbHEX I[IyTeM B pes3yJjbTaTe BUPYCHOM MHOEeKUMM MOXeT IIPpUBECTU
K IO BHIIEHUIO BaxkTepraJbHOM anresun B VMHOMUIMPOBAHHOM

peclimpaTOpHOT'O TPaKTa " K BTOpMT{HOﬁ GaKTepmaanoﬁ ITHEBMOHNUN,
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6pOHXMTy, 6pOHXMOJ’IMTy, TOHIWMIIJINTY ABIITAKIINMXCA T AXeJIBIMEL
OCJIOXHEHNMAMN .

B IIogaBJIdKIeEM OOJILUIMHCTEE Cllydaeb JIAPVHT'OTpaXxXenT mmMeeT

MHOEKUVOHHYD IIPUPOIOY = €TI0 BHBHBAT BUPYCH (aIeHOBUPYC, BUPYCH
Tpuina, Hapalpulna) win OakTepuy  (CTadMIOKOKK, CTPEelNTOKOKK,
IIHEBMOKOKK, MMKOILJIasMa ¥ T.H.). JIAPMHTOTPaxeuT MOXEeT BO3HUKHYTH
Kak CaMOCTOSTEeJILHOE zabojieBaHme WIIN Kak OCJIOXKHEHME

BOCIAJMUTEJILHOTO Ipollecca B IOPYIMX OTHOejlax HOHXaTeJIbHEX IIyTel
(PMHUT, TOH3WJLJIUT, CHUHYCUT UM T.H.).

Onpenerndapilee 3HaueHMEe B QOPMMPOBAHMU XPOHUUECKOTO OpPOHXUTA
y IOeTeW OpumaeTCcd MHOEKUMOHHEM GakTopaM. [IpM BO3IEMCTBUU BUPYCOB
Ha HespeJible TKaHeBHEe CTPYKTYPH PA3BUTHE XPOHUUECKOTO BOCIAJIEHUA
B OpoHXaxXx BO3MOXHO YyXe B pPaHHEeM IOeTCKOM BoszpacTe. OCTpHe
pPecnnpaTopHEE BUPYCHEIE MHQEeKUIUN CIIOCOOCTBYIT IIPUCOEOUHEHUIO
DaKkTepraJIbHOT'O BOCIIaJIEHUA . PasMHOXeHUE MUKPOOPTaHU3MOB
CcrocoBCcTByeT HaJlbHeMmeMy NPOTPEeCCHUPOBaHMI BOCIHIAJIeHMS KakK 3a CUerT
CaMOCTOATEJIbHOTO IIOBPEXOEeHUA CTPYKTYPHE OpOHXa, TaK M BCJELCTBUE
aKTUBaLUN DH3VMOB BOCIIAJIUTeJIb HEIX KJIETOK. CllencTeBMeM  3TOTO
ABJIAeTCA HapylleHre MYyKOUMJIMAPHOT'O OUMIleHMA. OTO IIPUBOOUT K
Pa3sBUTHIO [NaHOPOHXMTA U I[IepUMOPOHXMTA, CIOCODCTBYeT (QOPMMPOBAHMIO
oebopMMpyrRIEero OPOHXMUTA.

CienyetT OTMETUTE, gTO eIVMHCTEEeHHEM XVMHoTepalleBTUYe CKMM

CpeICTRBOM, OKa3HBalMMM  HEeKOTOPLIM IIOJIOXM T &JIk HEIV sddherT npu
MHOeKIUAaX, BEI3EIBaEeMBIX (+) u (=) PHK-comepXamyMm  BUPyCaMu,
aBJgeTca pubaBUPUH. OmHako pubOaBUMPMH  ABJIAeTCHS  OTHOCUTEJIBLHO
TOKCUUHBEIM CPEeIOCTBOM, UYacTO BH3HBaKMMM aHeMuo. OCHOBHOM eTo

OCODEHHOCTRIO [ABJIAETCA OIUTEJIbHOEe NelOHMPOBAHME B SPpUTPpOLMTax. B
pesyJbTaTe, cJeld pubaBUpMHa OOHAPYXMBAKTCH Iaxe dUepes 6 MeCHdleB
[10CJIe OKOHUaHM4A Kypca Tepaluu. YIIOMMHaeTCHd TakKXe O TepaTOI'eéHHOM
OeMCTBUNK pudaBUpPHUHA . 30beKTUMBHEIX [IpernapaToB OJis JleueHnd
aleHOBUPYCHOM MHOeKIUM He cymecTByeT. Oia JeueHusa BIIl MCIOJBL3YIIOT
JINIeH3UPOBAaHHEIM [pernaparT AUUKIIOBUP nu opyrue OepUuBaTH
HYKJIEO3UIHEX aHaJIOT OB, OOHAKO eCThb oCcTpasa HeOoBXOOMMOCTB B
CO3OaHuUM HOBEX OoJjiee 50PeKTUBHEX MNPOTUBOBUPYCHEX CPeICTB.

JacTo pecnmMpaTopHbEle 3abojieBaHMAg MOTYT BHEBHBATLCHA CMellaHHBEMUA

T/[Hq_)eKLH/IHl\M, TO €CTb MH@eKHMOHHBH\/LT/I npoueccamMr, pasBUBaAKIVMMMCA B
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opraHu3Me IIpU OIOHOBPEeMeHHOM COuUeTaHHOM BO3IOEVMCTBMM OBYX U 0OoJee
BOo3OyOuTeNeN, HallpuMep accoumaluamMy  BUPYCOB, yTO TOBOPUT O
HeOoOXOOMMOCTM B pa3paboTKe JIEKapCTBEHHEIX CPencTB, 200eKTUBHEIX
OOHOBPEMEHHO B OTHOIUEHUM TaKUX MHOEeKIUM.

STUOJIOTUUECKUMMY aTeHTaMy CMellaHHBX MHOeKIMM MOTYyT OHTH
MUKPOOPTAaHM3ME OIHOTO M TOTO Xe ceMeMcTBa uiIM 0oJiee KPYIIHHX
TAKCOHOB M LapcCTB B COUeTaHMAX THUIla BUPYC - BUPYC, BHUPYC -
OakTepuda, U T.I.

B rnocisiemHee BpeMAa UYaCTO BHABJILITCA CMeMlaHHEE PeCcIupaTOpHO-—
BUPYCHEE UHQeKUMr, OOYyCJIOBJIEHHEHE, B TOM UMCIIe, PHHOBUPYyCaMH,
BUPYCOM Kokcakuy, pecnmMpaToOpHO—CUHIIUM TV AL HEM BUPYCOM,
MeTallHEBMOBUPY COM yeJIOBeKa, rapal'puIilioM, KOPOHaABUPYCOM,
aIleHOBMPYCOM UYeJIOBEeKa, BUPYCOM TIeplleca IMIpoCTOoro 1-T0 WIM 2-TO
THIIA .

CYIHOCTE M3OEPETEHNMA

HacTosmee wm300peTeHMe OTHOCHUTCSA K HOBHM COeIMHeHMAM ofmemn
bOPMY JIEL I I nUx bapMalleBTUUECKNU [preMIIeMbIM COJIAM njig
OpodMIaKTUKM ¥ JedeHud 3abojleBaHUM, BH3HBaeMux PHK- u/uigmu ITHK-
comepXamyMM BUpycaMM, IpuueM obmas dopMmyJia I MMeeT CJenyomun

BHMI:

roe

Rl mpencraragerT coBou
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R3
(CHy) (CHy),

/ = \Rs

Rﬂ

ZT

O:
2

m OpencTaBJgeT cobou uneJjioe umcio 0, 1 uam 2;

n npencraeJggeT coboy nejgoe umcyo 0, 1 mam 2;

R? mpencraBjsgeT cobomt H miam Ci1-Ce aJIKMII;

R® m R? kaxOull He3aBMCHMMO IIpencTaBjgeT cobowrr H, O, Ci-Ce
aJikmii, -—-NH2, -NHC (=0)CHs;, OH m -NHC (O)CH2COOH;

R5 IpenCcTaRJISET cobom -COQCH, -C (0O)NH2,

0o

NH2S (O) 2—, (NH2) 2CHNH- wmmm CHsC (O) NH-;

~NH,, HN=C (NH.) NH-,
Iroe R5 MOXeT OEITDH Heobg3aTeJIbHO 3aMelleHH 3aMeCTHUTeJIEM,

BHIOpPaHHBEIM W3 TPYINE COCTOoAmMeN u3 OeHsua, ©60eH3ma-0C(0)-, Ci1-Cs

ajikmjia, OH m —-NHz;
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(CHy), (CHp),

/ \R8

R7
Q mpencrTaBJsgeT codou

Q u RZ BMeCTe C aTOMOM asoTa, K KOTOpOMYy OHM IIPMCOeIVMHEHEH,

H
N
—N |
N,
b
MOTYT OOpas3OBHBATE LIMUKJII
O m R! BMecTe c ¢parmeHToMm -C(O)N-, K KOTOpOMY OHU
[IpUCOenMHEHEH, MOT'YT 0Bpa30BHBATEH LIMKJI p

Heo043aTeJIbHO 3aMelleHHHM 10 aMMHOTpyIle Ipynnou -C(0)CHs;

O mpencrTaBJsgeT coboi lejioe umcio 0 miam 2;

P OpencrTapjigeT cobol lejoe umcyo or 0 mo 3;

R® m R’7 kKaxXxIHll HEe3aBUCHMO IIpencTarjigeT cobom H, Ci—-Ce aJKWI,
-C(O)NH2, -COOH, -CH20H, mmm Ci1—-Ces aJKMJI-NHz;

rme R m R7 MOTDYT OHTL HeoBd3aTeJIbHO SaMelleHH OOHMM WJIM

IOBYMS C1-Cse aJIKMJIaMm, —CH (CH (OH) CH3) (C(0O)0OC2Hs) , -
CH (CH (OH) CH3) (COCH) , -CH(CH (CHs)2) (C(0O)OCHs) , -
CH (CH (CHs3)2) (C(O)NHz), -CH (CHs3) C (O) OCHs, -CH (CH3) C (O) NHz, -
CH (CH2CH (CH3s) 2) (C(O) OCHs), —-CH (CH2CH (CH3) 2) (C(O)ONHz) , -

CH (CH20H) (COCH), -CH(CH(OH)CHs) (C(0O)O0OCHs), -CH(CHz(OH)) (C(0O)OCHs),
-CH(C (O)NH2) (CH20H) , —-CH2CH (COH) CHs, - (CHz2) 20H, - (CH2) 30H, -
CH2C (O) NHz, —CH2C (O) OCHs, —-CH2COOH, -C (0O) OCHs W -
CH(C (O)NHz) (CH(OH) CHs) ;
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R® mpencraBjsgeT cobou

N
H, -COOH, NHa, NH, BN , M :

1O

BORORe]
<R

T
TDE?ID@
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Iz

roe R8 MoxeT OHTL HeoBg3aTeJIBHO 3aMelleH OIOHMM MWiIM 0oJiee

3aMeCTUTeJIAMA, BEIOpaHHEIMU nus C1—-Ce aJIkmia, C1-Ce aJIKOKCH,
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rajioreHa, —-COOH, -OH, nupuouia, -0-0eH3UIa U OpeHUIa;

mijim COeIVMHEHNeE, BBI@paHHoe s cileynmrMX CTPYKTYPHEX @OpMy.J'I:

71 | M \/\E/>

72 J\/\/ Wl/\/[\>

opy YCJOBUM, UTO COeIOMHEHMe He  BHOPaHO U3 CJeOyoIuUX

COoenMHeHUN

Howmep 1o 3asaBke ®opmyna

' NH
: H,N 7 SN
211 Y Y
H
212 O;(N\/\\HH /
o \/\(;/NH
o NH\/\
215 YU O
NH,
O NH
214 M /\(@
OH o N
H
o o N=\
NH
215 Ho’ﬂ\j//\\v/u\NH’\\//L§°/
NH2
OY\/\H/NH =
216 OH (o] \/\Q
' o) NH

)17 §7//\\//\7r’ \//\\“:§>

. OH O S

OH
H
218 )\/\H/NH N
(@) T \/\Eh{>
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H
219 o NH ==
o N
220 j)\/\ﬂ/ N
HaC™™ ‘ HO! o) N=/
CH,
e}
OH o)
221 O)\'/\)kN
NH, N
|\
H
s
222 MN
L,
293 2 \/\g/ \/\f__\//N
H, NH 7
224 YOG
o OH H
HN, _/
225 HZN/\/\Q/N
? Q
OJ\NH N‘ NG
226 < W& =
27 S S
228 ©/\O1Nr\/TNH ~ \l: 7
CHj, \
229 O)\NH "
HO NH
TG
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(] Q
230 HOJJ\/\)LNH/\/Q
O NH
231 YU \/\O
232 OWNH 1
NH L~y
S
e HNT%O
235 ()\ /NH\/\ENJ
2 T
237 WV\E@
238
D S &
239 TVY“E@
H
<N \ NH,
240 \Nj\/k[rNH OH
S
s
241 . Z SN
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CH,
242 o)\,\,,(\/\g/”"‘
243 ”°° r\ﬂ,
244 e q \/\{\
/O
245 N \/\t/\
o) o) NH-Z
NH,
| ™~
(@] NH
247 Y T
OH CHy O N
Z A
NH, © />
NH
249 V\(@
\ N
H
250 Sy’
O. NH N,
AN
251 TOTUr W
O OH H
OH
252 o)\/\n/ "N
(@] NHJ
O OH
NH,
OMNH
253 I, T \
N
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NH,
254 Y\)Y s
(@] (o] N=
255 " .
T7Y C C,
O
NH
‘O DI
257 H3C\“/NH o) \mN
O
NH
H-N —
258 e SGe:
HO O
o NH,
259 Ho)J\)\“/NH =
260 oj\/\g’”’* S
261 v S &
7., o "
O. NH
A
262 m\/\(\l;‘
Q. NR
S
263 D e P
NH =
264 Om \/Y\N—‘CHs
H o N/
O NH
265 YT e
OH (o]
o NH v
266 YU \/\D
OH (o]
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279 I
L.
OMNH =
280 UL L
H:,cj
OH
OA/TNHQ
281 ]
H
.
282 °)\/\g/o O
P
NH
283 ra
/\/\ﬂ/o OH \ N
NH
285 HzN/\/\!l/ [
. AN
286 (/NJ/\LH)}NH&\/”\O/%
287 M;TQ
288 O\[
NHJ
289 I V\ﬂ;m\?
H
290 H2N/\/\/1rNH \/INN)
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CH, y
NH N
291 o NH/\/\IOI/ m 5
Ho™ o N
292 “°M””' N
HO O Ny
~
204 bQYN’k/\Q
L
s A%
26 T
P
297 HOmNH
L.
\
298 o NH A~ N
o
299 S '
Y
Bt
300 NH/\/l\fo
N- / o H
H
301
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“
302 Nao NH =
! R
303 NP ““\/\(\NH
N
NI N
1304 N
305 %“’*\/\E@
NH
306 N \/\[\?
H
.
307 N
7 “NH
NH,
308 >\NH N
HyC O ’ N\>
H
(o]
© NH
A
(@]
NH
310 CH(NH
(@]
NH -
311 NH
(@]
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N
312 | H NH
I M@
"S
313 | F NH
I \/\@
314 Y \/\E}
HoN NH ‘
315. \/\[.J/ \/\©
™
NH
316 HzN/\/\Lr ~ )
x
' HN NH R'
2
L
HoN " NH N\
318 ﬂor \/KE?
H
NH N
319 S i
H
NH, . OH
320 M~
(@]
H . »
<N \ NH, OH
321 \Nj\/SW/NH\/\/gO
(0]
OH 14/\
322 O)\/YNH\/\/N\/
(e}
» NH
323 HNTNT A@
O N\ =
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335
OH O NH
. NG
343 m "
0 0
SO
344 MNT\N N\
345 T\/TN\/\E\ 7\
HO H N
o} fo} ¢
x N\”/\/\H/“\/\N
347 U
/\N . H
348 ~ T\A[fj/\s
5 3 QN
349 NS NT\/T“\/\/\/‘/ /o O\
> n
550 T7T 7
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HO

ZI

351 N

KpomMe ToOTrTO, HacTodllee MU30OpeTeHMe OTHOCUTCA K I[IPUMEeHEeHUO
psama coenuHeHUM OGopMyJiel I, PACKPHTHX paHee M IIOANANAMYX 101
o0y CTPYKTYPHYID (OpMYyJIy COeIMHEeHMM, PAaCKPHTHX B [IyOJMKALUKU
MeXIOyHapoOHOM 3adBky WO 99/01103, 1o HOBOMY Ha3HaueHMoO. BoJlee
KOHKPEeTHO, aBTOopaMM M300peTeHMa  HeOXMIaHHO  OOHapyXeHO, UTo
coemuHeHusa ofmel o¢opMyJiEI I MOTYT MCIHOJL30BATLCS B KadecTBe
HETOKCUUHEIX I[IPOTUMBOBUPYCHEIX CPEIOCTB IIPWM MHOEKLMSX, BBEBHEBAEMHX
BMPyCaMM, OTHOCAMMMMCSH K POIOYy DHTEPOBUPYCOB, MeTallHEBMOBUPYCOR,
pony IIHEBMOBUPYCOB WM CeMeMCTBY KOPOHABMPYCOB (0e3 oTrpaHMUeHUSA
[IEPEUYNCIIEHHEIMA ) . B YaCTHOCTH, 2 TUMMA CoeIVIHeHU M ABJIAITCA

cilenyoinve COelIMHEHMA:

Howmep mo 3asiBke ®opmyna

NH
211 HZN/\/\Q/ \/\{_\f
H .

0
212 ;(Nj\ﬂ/““ Y
A H ! \/\(_:—/NH
' O NH\/\
214 M“\EQ
OH . O
H
. (@] o] ' Nf\
215 HOJS/\/U\NH/\A/NH
NH2

0 NH - = '
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O NH
21 YD
OH o s
OH
)\/YNH 'I;J'
218 o“ \/\E
)
H
219 o NH =
220 N
Hye™ o o N=/
CH,
OH o ©
221 O)Y\)LNH
NHy N
L
H
'y
222 MN
L, -
223 I S )
Ha NH
O OH H
' —
N, o
225 HzN/\/TN
? O
OiNH N =
226 <o ’\/TL T
227
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< \ NH,
240 N\ NH OH
N
Y
o
241 HQN,g:( Ap
I \/\g—\—/
j::
242 o NH/\/\.Q/NH\/\(\N
- 243 Al
O OoH \/\E:/VH
244 qu:/\@f
Q NH
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245 (o] O \/mN
NH,
246 H°MNH S
O =N
(o] NH
247 YT TP .
OH CHy O N
(o]
248 HOMN” N
O,
NH
249 ”
.. i -
250 Sy’
(@] NH lN v
N
251 TOTU L
H
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OH '
252 o)\/\n/NH _= N
. O NH-Z
O OH
NH,
(0] NH
253 ] I \
N
H
NH,
254 HOMNH "
(o] (o] N=
255 T IO
O
NH
Y
257 HSCTNH o \/\E)/N
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NH
H =
258 /\/\ﬂ:o N=:/NH
o) NH; v
259 J\)\[(NH ==
HO I m'\]
26 Ay
261 m@ O
Q. NH
x
o NH
263 Y\/\"/ \/\C‘
OH (] =N
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(@] NH
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266 OH Q Q
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o NH s
O OH
(@] NH
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HO, NH
—
' m NHN/N
272 N0
e
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S
l HO. NH n
274 TTU “TD
HO NH N
275 TTU \/\‘:\%3

N3MEHEHHAA CTPAHNLIA




33

NH, o '
276 OMNH Nj
D D
H (@] S~
278 WNM/U\OH
279 °j\/ifi )
NH
280 )\/\Q/ . Ni_//“
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O)OH\/\Q/NHI\E\Q
281 A
e
282 °)\/\B/NH »
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o Son
284 HZN/\/\Q/NH\/D
' NH
x
285 HZN/\/\Q/ | =N
286 {/NNMO/CHS
H OH H
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288
O NH NH N
289 T W
H
29 LS S
CH, "
NH N
291 e} NH/\/\H/ H/>
_ o N0 N
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o © s o Ne=/"
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NI R
) £ .
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S
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300
301 NN
© N
“
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311 NH
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312 F NH
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N
| X
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HoN NH N
NH AN
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H
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H
321 N NH, OH
<\ \ NHMO
0
OH =
' N
322 : o)\/\ﬂ/NH\/\/N\/
o
' NH
S
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o] NH
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O OH
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NH
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NH,
332 OM”H\/\N
NH,
333 OMNH\/\N
OH o]
NH,
OMNH =
334 OH o NQ/NH
o o)
L,
o) NH =
. Y\/\[( \/\(>N
OH 0 NH_/
HO H
\/\N
343
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344 m \l/\N/§
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HO H
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~ N s
348 \If\/\ﬂ/ \‘/\Q

1 > i
349 =" N\
\H/\/\"/ \/\/S( / / Y

N K
- N \“/”\\//\Wr/ \T/«\N

HO

351
o

N

C yueTOM M3JIOXKEHHOTO, HacTodllee M300peTeHMe OTHOCUTCHA K
CPeICTBY MIJA JeueHUud U/MIM OpoduIakKTHUKM 3aboJieBaHMM, BHBLBAEMEX
PHK-copmepxamyM  BUpyCaMu, NprHanjiexamymM1  pony  SHTEepOBUPYCOB,
MeTallHEBMOBMPYCOB, pPOLOy IIHEBMOBMPYCOB, POLY PECIMPOBUPYCOB WU
pony albbaKopOHaBUPYCOB, n/ i IHK-comepxalymm BUpyCcaMH,
[IpMHanJIexamymMm ceMelCcTBY aIoeHOBUPYCOB n/ CeMeMCcTBY
TeplleCBUPYCOB, IMpeIcTarJjsgomeMy cofoi coenuHeHMe oOmel ¢QopMyJHl 1.

V306peTeHre majiee OTHOCHUTCS K cClIocobaM TOoJIydeHUS CcoedVHeHUMN
obmel  QopMyJIHI I MIM @ UMX dbapMaleBTHUUECKM IIpMeMJIEeMHEX  CcoJiel,
OXBaTHBaEeT CIOCO0 MNPOOMIIAKTHUKM U JeueHMsa 3aboJieBaHUM, BHEIBLHBAaEMBIX
PHK-conmepxammumm BUpPyCaMl, IpMHaOjeXalr My pony SHTEPOBUPYCOB,
MeTallHEBMOBUPYCOB, pPOLy IIHEBMOBMPYCOB, POLY PEeCIMPOBUPYCOB WU
rony albdPaKopOHABUPYCOR, "/ IHK-conpepxammumm BUpPyCaMl,
[IpUYHaoJIexamymMm ceMeMiCTBY aIeHOBUPYCOB n/ CcCeMelCTBY

TepPlIeCBUPYCOB, CHOCO0 MNPOOMIAKTUKM MJIM JedueHUs OBOCTPeHMS AaCTMH,

XPOHUYUECKOM OBCTPYKTHBHOM BoJiesHU JIeTKUX, MyKOBUCLMIO34a,
KOHTBIOHKTUBUTA, TacTPORHTEPUTA, TernaTmra, MMOKAPINUTA, croco®
npodUIakK TUKU WM JeueHMs OCJIOXHEHUM npu MHOEKIMOHHBIX

N3MEHEHHAA CTPAHNLIA
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3aboJieBaHMnAaX, BEI3EIBAE&MEIX PHK-coznepxammumm BUpyCcaMH,
NIpMHaOJIeXaly M pony SHTEPOBUPYCOB, MeTallHeBMOBUPYCOB, pony
[IHEBMOBMPYCOB, POIOY PEeCIMPOBUPYCOB WM pPOOY aJlbPaKopOHaBUPYCOB,
u/Uam ITHK-conepxammMm BUpyCcaMu, NNpMHanJexamyMm CeMeVICTBY
ameHOBUPYCOB W/UJIM CEMENCTBY TepleCBUPYCOB, CIOCO0 MNpOOMUIIaKTUKNA

Vi JiIedeHMA PpHMHOper, OCTpOoro u" MHQEKUIMOHHOTO prHUTAa, @)apMHI‘MTa,

HasobapmHITUTAa, TOHBUIIJIUTA, JIAPUHIKUTA, JlJapMHIOTpaxeunura,
JJAPUHTOTPaxeoOpPOHXUTA, BpoHxuTa, BPOHXMOJINTA, IIHEBMOHUNM  WJIU
OBCTPYKTMBHOTO CHUHOPOMAa IHXATEeJIbHHEX I[IyTel, OIpedyCMaTpHBanlnx,

BBelleHMe TIaluuveHTy S0OeKTUBHOITO KOoJIMdyecTBa coemuHeHUs  ofmemn
bopMyJiel I MJIM ero dpapMalleBTUUECKM IIpMeMJIeMOM COJIM.

Dajiee, wu300peTeHMe OTHOCUTCHI K OQapMalleBTMUeCKOM KOMIIO3ULUA
0Js JleueHusa 3abojieBaHUM, BH3HBaeMblx PHK-comepxalMy BUPYCaMM,
NIpVHaOJIeXalMn pony SHTEPOBUPYCOB, MeTarHeBMOBUPYCOB, pony
IIHEBMOBUPYCOB, POLNY PECIMPOBMPYCOB WIM pPOIOY aJibOaKopOHaBUPYCOB,
u/ IHK-comepxammmMm BHUpYCaMu, NpYHaOJIeXallMI CeMelCTBY
aIeHOBUPYCOB U/UJIM CeMeMCTBY TepleCBUPYCOB, bapMalleBTHUUECKOMN
KOMIIOBUUMM  OJIA HOPOOUIAKTUKY MM  JedeHrMsa OOOCTpeHMSA  acCTMH,
XPOHUUECKOM OOCTPYKTUBHOM OoJIe3HU JeTKUx, MyKOBUCLMIO34a,
KOHEBIOHKTUBUTA, TacTpPOBHTEPUTAE, rernaTmra, MHOKapInUTa,
bapMalleBTHUUECKOMN KOMIIO 3ULIUNU oJisa OpodMiIaKTUKN W JieueHu A
oBoCTpeHUsa aCTMH, XPOHUUECKOM OOCTPYKTUBHOM OoJie3HM JIeTKUX,
MyKOBUCLUIO34a, KOHBIOHKTUBUTA, TacTPOBHTEPUTA, rernaTmuTa,
MUoOKapImuTa, GapMaleBTUUECKOM KOMIO3UUUM IJIS OPOOMIIAKTUKY  WMJIIU
JIeUeHUSS OCJIOXHEeHUV IIpM MHPEeKUMOHHHX 3aboJleBaHMAX,  BLI3LBIBAEMHX
PHK-conmepxammumm BUpPYyCaMl, IpMHanjexalMy  pony SHTEPOBUPYCOB,
MeTAarHEeBMOBUPYCOB, pPOLYy I[IHEBMOBUPYCOB, POIOY PEeCIVMPOBUPYCOB WA
ronmy albdPaKopOHABUPYCOR, "/ IHK-conpepxammumm BUpPyCaMl,
NIpVHaOJIeXalMnI ceMelCcTBY amoeHOBUPYCOB n/ ceMeMCTBY

TeplIeCBUPYCOB, OQapMaleBTUUYECKONM KOMIIOBMUIMM OJIS HOPOPMIIAKTHUKU WJIA

JIeUeHMsa PUHOPEM, OCTPOTro M MHOPEeKIMOHHOTO PMHMTa, OGapuMHIUTA,
HazobapuMHTMUTA, TOHBUJLJIUTA, JIAPUHIHUTA, JIJAPMHITOTPaxenTa,
JIApPUHTOTPaxeoOpPOHXUTA, BpoHuxuTa, BPOHXMOJINTA, [IHEBMOHUNM  WJIU
OBCTPYKTUBHOTO CUHOpPOMAa IEX AT eJIbHEIX nyTen, comepXxammx

50PeKTUMBHOE KOJIMUECTBO cCcoenOuHeHMs obmer dopMyJiEl I  MIM  eTro

bapMalleBTUUECKYM IPUEMIIEMOM COJIM.
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300peTeHUe Takxe OTHOCUTCHA K Habopy niisa JleueHuAd
3abo0JIeRaHMM, BH3HBaeMux PHK-colepXallMM BUPYyCaMM, IpMHaIJIeXalllMH/
pPoOLoY SHTEPOBUMPYCOB, METAIHEBMOBMPYCOB, POLY I[IHEBMOBMPYCOB, pooYy
PECIUPOBUPYCOB I pony aJbPaKoOpOHaABUPYCOB, u/ OHK-
comepxamyMy — BUpyCcaMu, NpMrHaIJeXal M1 CeMeMCTBY aIeHOBUPYCOB
U/ CEeMENCTBY T eplecBUPYCOB, HaOopy IOJA HOPpOOMIIaKTUKM WK
JledueHusa OOOCTpeHMA  acCTMH, XPOHUUECKOM OOCTPYKTHMBHOM  OOJIe3HU
JeTKMX, MyKOBMCLUMIOOZa, KOHBIOHKTMBUTA, I[acTPOBHTEepUTa, IenaTura,
MMOKapIMUTa, Hab®opy IJS OPOOUIAKTUKM MM JeUeHUMS OCJIOXHEeHMUM IIpu
VHOEeKUIMOHHEX 3aboJieBaHMAX, BH3HBaeMuHxX PHK-comepxamyMy BUpyCcaMu,
IpMHAaOJIeXalyMI pomy SHTEPOBUPYCOB, MeTallHEBMOBUPYCOB, pomy
[IHEBMOBUPYCOB, POLY PEeCIMPOBUPYCOB WM POLY aJibdaKopOHABUPYCOB,
u/ U IHK-conepxammmMm BMPpYyCaMu, IpHMHAaIJIEXAUMA CeMeliCTBY
aoEeHOBUPYCOB n/ v CeMeVCTBY TeplleCBUPYCOB, Habopy o4
OPOPUIIAKTUKM  MIJIM  JIEUEHUMA  PUHOPEN, OCTPOTO M  MHOEKUMOHHOTI'O
pUHUTA, bapuHTUTA, Hasz30bapuHIUTA, TOH3WUIIJINTA, JJAPUHIUTA,
JapUHTOTpaxenuTa, JIapUHIOTPpaxeoBpoHxXUTa, OpPOHXMTa, OPOHXMOJUTA,
[IHEBMOHUU VI OBCTPYKTUBHOT'O CHMHIpOMA OEIXATEeJIbHEIX noyTen,
BRJIOUAKIMM  KOMIIO3MLMID I[I0 M300peTeHMI U  MHCTPYKLUMM  IIO ee
[IPMMEHEHND .

KpoMe »TOTO, M300peTeHMe OTHOCUTCSH K IIPUMMEeHEeHMUI0 COeOVHEeHUM
obmen dopmyJHl I wiIM uxX GapMaleBTHUUECKM [IpMeMJIeMEIX COJIeM IJid

IIPOM3BOOCTRBa JIeKapCTBeHHOI'O CpelcCTkBa IOJIAd JIedeHMA BaGOﬂeBaHMTZ,

BHI3HBaeMEIXx PHK-comepxamyMy  BUPYCaMM, OprHaOJeXalMM K  ponoy
SHTEPOBUPYCOR, MeTallHEBMOBUPYCOR, pony [IHEBMOBUPYCOB, pony
PECIUPOBUPYCOB NI pony albdaKoOpOHaABUPYCOB, n/ IOHK-
comepxamyMy — BUpPyCaMM, OpUHaIJIexXalMMy  ceMeMCcTBY  aleHOBUPYCOB

U/UIV CEeMEVCTBY TeplleCBUPYCOB.

Mz3obpeTeHre TakXxe BKIOUaeT [PUMEeHeHMe coeluHeHuM ofmeln
bopmy Ik T Wi WX bapMalleBTUUECKM  [IPUEMIIEMHIX coJjiey  IJid
IPOM3BOACTRBA JIEKAPCTBEHHOTO  CpelcTBa OJS OpodUIIakKTUKU MU
JeueHrsa 0OOCTpPeHMsS acTMbl, XPOHUUECKOM OOCTPYKTMBHOW  OOJIe3HU
JeTKUx, MyKOBUCIMIO3a, KOHBOHKTHMBUTAa, TacCTPO3HTepMUTa, IenaTuTa,
MUOKapIUTA .

MzobpeTeHre TakXxe BKIKOUaeT IIPUMEeHeHMe CcoelMHeHuM ofmeln

q_)OpMyJ'IBI I nJin nx (l)apMaH,eBTMT{eCKM INprmeMIJIEMEIX coJien IJIA
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IIPOM3BOOCTEA JIEKapCTBEHHOT'O cpelcCTiBa IOJIA HpO(l)I/[J'[aKTMKI/I MJIn
JIEeUYeHNA OCJIOXHEHUM Inpn I/IH(]_)@KLU/IOHHBIX 3aboJyieBaHMAax, BEISEIBAEMBIX
PHK‘COHGP?KB.HH/IW BHpYyCaMl1, IIPrMHaOJIeXxXallrMy ponmy SHTEepPOBUMPYCOEB,

MeTall[HEEMOBHVPYCOEBE, prony IIHEBMOBMPYCOB, ponmy pecCIlMpOBHMPYCOB WMJIM

pony allbdaKopOHaBUPYCOB, n/ N IHK-comepxallyMm BUpyCaMH,
NpMHaOJexamumMmu ceMeMCcTBY amoeHOBUPYCOB n/mnim cCeMeMCcTBY
TepleCBUPYCOB.

Mz3obpeTeHre Takxe BKJIOUAET [IPUMEHEeHMVe COeIMHeHuM ofmeln
bopmyser I W WX bapMaleBTHUUECKM  [IPUEMIIEMEIX coJiem  nOJd

IIPOM3BOOCTERAa JIEKapCTBEHHOT'O cpelncTiea IOJI4 HpO(l)I/LJ'IaKTMKM MJin

JIeUeHMS PUHOPEM, OCTPpOTro M MHOEeKIMOHHOTO pPMHMTAa, OoapMHIUTA,
HazobapuMHTUTA, TOHBUJLJIUTA, JIAPUHIHUTA, JIJApUHTOTPaxeunuTa,
JJAPUHTOTPaxeoOpPOHXUTA, BpoHxuTa, BPOHXMOJINTA, [IHEBMOHUM  WJIU

OOCTPYKTHUBHOTO CHMHIOPOMA IOHXATEJIbHHX IIyTel.
OCYIECTRBIIEHVE M3O0OBPETEHUA
HacTosamee wu3obpeTeHMe OTHOCUTCH K COeOMHEeHMAM Oofmel GopMyJIH

I, KOTOpOEe COOTBETCTBYyeT crenyomen dopmMyJTIe

R}

Jim mMX (bapMaLI,eBTMT{eCKM InIprmeMJIeMEIM COJIAM,
roe

Rl mpencraBjsgeT cobou

N3MEHEHHAA CTPAHNLIA



43

R3
CHp)m CHy)y
S
o
R’ N

T ¢

b

NH

>

m OpencTaBJgeT cobou uneJjioe umcio 0, 1 uam 2;

n npencrTaeJggeT coboy uejgoe umcyo 0, 1 mam 2;

R? mpencraBjsgeT cobort H mim Ci1-Ce aJIKMUII;

R® m R? kaxOoull He3aBMCHMMO IIpencTaBjgeT coborr H, O, Ci-Ce
aJikmii, -NH2, -NHC (=0)CHs;, OH m -NHC (O)CH2COOH;

R> npencTaBJgeT cobon -COOH, -C (0) NH2,

Sgsals

NH2S (O) 2—, (NH2) 2CHNH- wmmm CHsC (O) NH-;

~NH,, HN=C (NH.) NH-,
Iroe R® MOXeT BOEITDH Heobg3aTeJIbHO 3aMelleH 3aMeCcTHnuTeJIEM,

BHIOpaHHBEIM W3 TPYINBE COCTOoAmMeN u3 OeH3ua, 06eH3muI-0C(0)-, Ci1-Cs

ajikmja, OH m —-NHz;
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(CHy), (CHy),

~~

./ ~R®
R7

Q mpencrapjgeT coBoM

Q u R? BMecTe C aTOMOM asoTa, K KOTOpOMY OHM IIPMCOEIMHEHEH,

N
o | N/>

?
MOTYT O@paBOBHBaTb IIMKJI

0O m R! BMmecTe c ¢parmeHToMm -C(O)N-, K KOTOpOMY OHU

IPUCOEeNVHEHEH, MOTYT 0B0pasoBHBATE LUKJI ,
Heo0g3aTeJIbHO 3aMelleHHHM 10 aMMHOTpYylle Ipynnon -C(0)CHs;

O mpencTaBJsgeT coboi lejioe umcijo 0 miam 2;

P OpencrTaByigeT cobom lejoe umcyo or 0 mo 3;

R® u R’ KaxOelli He3aBMCHMMO OpelcTabiideT cobom H, Ci-Cs ajKui,
-C(O)NH2, —-COOH, -CH20H, mmm Ci1-Ces aJKMJI-NH2;

rme R m R7 MoODYyT OHTL HeoBd3aTeJIbHO SaMelleHH OOHMM WJIM

IOBYMS C1-Cse aJIKMJIaMm, —CH (CH (OH) CH3) (C(0O)0OC2Hs) , -
CH (CH (CH) CHs) (COCH) , -CH(CH (CHz)2) (C(0O)OCHs) , -
CH (CH(CHs3)2) (C(O)NHz), -CH (CHs3) C (O) OCHs, -CH (CH3) C (O) NHz, -
CH (CH2CH (CH3) 2) (C(O) OCHs), —-CH (CH2CH (CH3s) 2) (C(O)ONHz) , -

CH (CH20H) (COCH), -CH(CH(OH)CHs) (C(0O)O0OCHs), -CH(CHz(OH)) (C(0O)OCHs),
-CH(C (O)NH2) (CH20H) , —CH2CH (COH) CHs, - (CHz2) 20H, - (CH2) 30H, -
CH2C (O) NHz, —CH2C (O) OCHs, —-CH2COOH, -C (0O) OCHs W -
CH(C (O)NH2) (CH(OH) CHs) ;

R® mpencrarigeT coBoM
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72

N
H

WITH ;

rme R® MoxeT OHTL HeoB43aTeJILHO 3aMelleH OINHUM MWiIM 0BoJiee
3aMeCTUTeJIAMA, BEIOpaHHEIMUA nus3 C1—Ce aJIkuia, C1—Cs AJIKOKCH,
rajioreHa, —-COOH, -0OH, nupuouia, -0-0eH3UIa U dQeHUIa;

VJiM COeIVMHEeEHNE, BBI@paHHoe 3 cileynmrX CTPYKTYPHEX @OpMyJI!

71 M \/\E)

, MYVD

opy  yCJIOBUU, yTO CcOoeIMHeHMe He BHOpAHO M3  CJeOyIMx

COenMHEeHUN
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CoenvHeHusa obmen ¢GopMyJiEl I, CoIJlacHO u300peTeHMUO, BBOOAT B

TBepIOo¥ JIEKapCTBEHHOW GopMe.

Hacrosmee mM300peTeHMe TaK Xe OTHOCUTCA K clIocobaM IIOJIyYeHUS
coenuHeHuM ofmer ooopMyJEl I MM MX dapMaleBTHUUEeCKM IPpHeMIIeMBIX
coJien.

B uyacTHOCTM, HacTodllee M300peTeHMe OTHOCUTCHA K CIocody
[IOJIYUEeHMsI COoeOuMHeHuM obmer GopMyJiEl I, OTHOCAMMUXCS K MOHOaAMMIAM
OVMKAPOOHOBEIX KUCJIIOT WMIM UX OQapMalleBTUUeCKNM I[IpUeMIIEMEM COJIAM,
BRJIOUAKIIEMY B3aMMOIOEMCTBME COOTBETCTBYKHMEeIro aHTMUIpMIa C aMMHOM
WJIN OUTIENITUIOM B MIOOXOOAlleM OpraHMueCcKOM pacTeroOpUTEIE
HeoOd3aTeJIbHO B IIPUCYTCTBUM OPTaHUUECKOTO OCHOBaHMA.

HacTosdamee n300peTeHne OTHOCUTCH K CIIOCOBbyY TIOJIYUYEeHU A
coemIuMHeHUM obmel ¢opMyJiel I, oTHocaAmmuxca K Ci-CsalIKMJIaMMOaM WM UX
bapMalleBTUUECKM IIPUEMIIEMEIM  COJIAM, BKJIDUAKIEMY  B3aMMOLOEVCTBRME
COOTBETCTBYKINETrO aMuHa, comepxamero Ci—-Ce AaJKWUIBLHBENM 3aMeCcTUTeJb
1o aMMHOTpyIIle, C TJIY TAapOBEM AHTUOIPUIOOM B OpTraHMUYeCKOM

pacTBOpUTEIIE.
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Hacrosamee  wm300peTeHMe OTHOCUTCSH K criocobaM  MOJyUYeHUd
coenuHeHuMr ofmer GOPMYJIH 1, OTHOCAMMXCS K aMMIaM IMKAPOOHOBEHIX
KMCJIOT, CoIepXamux B IJIyTapMJIBLHOM OCTaTKe KapOOKCUJIBHYI TPYIIY,
3aMeneHHyrn Ci1—Ces  aJIKMJIIOM, WM UX  papMaleBTUUECKM IIpMeMIIeMBEM
COJISIM, BKJIOUAKIIVM

(1) (a) BBauMOmEeMCTBME COOTBETCTBYKINEIC aHTuIpMIa C aMMHOM

HeoB43aTeJIJbHO B IMOOXOOAMEM OpPTaHMUYeCKOM PaCTBOPUTEJIE M IIpU

KUIIAYEHUN ;
(b) CyCIeHIVMPOBaHME I[IOJIydeHHOTOo ammpma B Ci1—-Ce CHOUPTE,
nodaBJeHUe 1o KarJjiaMm TPUMe THUIIXJIOpCUIIaHa opu KOMHAaTHOM
TeMIlepaType;
(2) (a) cuHTes MOHO Ci1-Ce—CJOXHOTO »2dMpa IJIYTApOBOWM KMUCJIOTH,

M3 TUIyTapoBOTO aHI'MIpMIa M cooTBeTcTByKmero Ci1—-Ce COMpTa MEeTOIOM
aKTUMBUPOBAHHEIX N-OKCUCYKUMMUM/IHEX 20UPOB B fe3BOOHOM
OpPTaHNYeCKOM pPacTBOPUTEIIE;

(b) B3aMMOIEMCTBHUE [IOJIYYEeHHOT O C1—Ce—CJIOXHOT'O sdupa
TJIyTapoOBOM  KMCJIOTH C COOTBETCTBYKMIMM aMMHOM B I[IPUCYTCTBUU
KOHIEeHCHUPYIIIeT O areHTa, NIperMyleCTBEeHHO 1,1'-
KapOOHWIIOIUMMMUOA30JIa, B OPIaHMUECKOM PacCTBOPUTEJIE.

Hacrosmee n3obpeTeHMKe OTHOCUTCH K criocodby [IOJIYyUYEeHU A
coenuHeHuM ofmer GopMyJIHL I, OTHOCAMMXCS K aMMIaM IUMKapOOHOBEIX

KMcCJioT, comepXalrxX B IJIYTAapMJIIBHOM OCTaTKe MOHO-— WJIM IOVMeTWJIbBHEE

3aMeCcCTHUTeJIN, WNJIIN "X bapMalLeBTUUESCKHA IpMeMIIe MBIM coJiaM,
BKJIOUAIEMY &
(a) COOTBETCTBYIINUNA MOHO-— MM OMMe TUJI'3 aMelle HHEI

MOHOMETMUJIOBHIM 52OUP TJIYTapoBOM KUCJIOTH IIOJyYalnT B pes3yJjbTaTe
PACKPHETUS MOHO-— WM OUMETWUJIZ3aMENIEeHHOT'O TUIyTapOBOTO aHTUIpuIa
IyTeM IepeMellMBaHMsa eTl'0 B MeTaHoJe IIPpM KOMHAaTHOM TeMIepaType B
TeueHUM 24 Yacosr;

(b) BBemeHMe BO B3aMMOIEMCTBME MOHO- MM IUMEeTUIIZaMEeMeHHOI'O
MOHOMETMJIOBOTO 520¢Mpa IJIYTAPOBOM KUCIJIOTEH C COOTBETCTBYIMIMM aMUHOM
B OpTaHNYeCKOM pacTBOpUTESIN, IpenMyIeCTBEHHO N, N-
OVMe THUIGopMaMUIeE, B IPUCYTCTBUK KOHIOEHCHUPYKIETO areHTa,
npeuMymecTBeHHO C 1, 1'-KapOOHUIIOMMMMIIA30JIOM.

Hacrosmee n3obpeTeHMKe OTHOCUTCSH K criocodby [IOJIyUYEeHU A

coenuHeHuM ofmer GopMYyJIHL 1, OTHOCAMMUXCS K aMMIaM IUMKAapOOHOBEHIX
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KMcijior, coepXallMxX B IJIYTAaPMIJIIBHOM OCTATKE B KadeCTbBe 3aMeCTUTeJIA

TUOPOKCUJIBHY TPYHNIOy B O-IOJIOXeHUM, WIM UX dapMalleBTHUUECKH
IpUEeMIIEMEIM COJISIM, BKJIOUAKIEMY :

(a) TIoJIydeHHMe bL-OKCOTeTpalMOpodypaH-2-KapBOHWMII XJopuUIa U3
5-okcoTeTparunpobypaHa-2-xkapBoHOBOM KMCJIOTEL IyTeM ee
B3aUMOINEVICTBMSA C OKCOJNMJIXJOPUIAOM B OPIaHMUECKOM PaCTBOPUTEJIN IIPU
OXJIaXIEeHUN ;

(b) BzamMomeMcTBMe S-okcoTeTparmapodypaH—-2-KapOOoHUII XJopuia
c COOTBETCTBYIMMUM aMMHOM B OpTraHuuYeCcKOM PaCTBOPUTEN B
IPUCY TCTBUMU noTama, c o CJIe Oy oMM TUOPOJIM3OM  JIaKTOHa B
IPUCYTCTBUM MeJIOUM IO 1eJIeBOTO aMuia.

HacTodmee n3obpeTeHne OTHOCUTCH K criocoby TIOJIyUYeHHU S
CcoenVHeHUM obmen bopMy Ik I, OTHOCHAMUXCH K TJIY TapPWJIb HEIM
OPOM3BOOHEIM IUIENTUIOOR MIM UX OdapMalleBTUUECKM [IpPpUMeMJIEMBEM COJISIM
Io m.l, BKJIOUAKIEMY :

(a) CUHTe?3 OUIIENTUOOR nCcxXons nus I-BoC—-3amuUmeHHOTO
TUCTUAMHA ¥ COOTBETCTBYKIEN aMUMHOKMCIIOTEL MEeTOIOM aKTUBMPOBAHHEIX
napa-HUTPOOEeHMIIOBHX 50MpoR B N, N-gmMeTuadopMaMmIe ;

(b) cHATMEe Boc-3amuTH 00pa®oTKOM 3BalMIeHHOT'O IOUIIeNTUIa
TPUOTOPYKCYCHOM KUCJIOTOM; U

(c) moBarjieHMe TITJUIyTapOBOI'O aHIMIpMOa K TpudTopaleTaTHOMY
IPOM3BOOHOMY IOullenTuna B N,N-mumermigopMaMuie B [IPUCYTCTBUKM 2
SKBUBAJIEHTOB N-MeTuJIMopdoJMHa .

HacTodmee nzobpeTeHne OTHOCUTCH K criocoby TIOJIYUYeHHU S
coenuHeHuM oOmen  dopmyJel I, OTHOCHAMMUXCHA K  TIPOUBBOIOHHEM Y-
aMMHOMAa CJISHHOM KM CJIO TH u COOTBETCTBYKIETO aMMHa W nx
bapMalleBTHUECKM NPUEMIIEMBEM COJIAM, BKJIIOUYAKIEMY :

(a) mojgyuenue umMMOasoJmoa N-BoC-y-aMMHOMACJIIAHOM  KUCJIOTH

nyTeM B3auMomencTBusa N-BoC-y-aMMHOMACJISHHOM  KMCJIOTEL C 1,1'-
KapOOHUIIIUMMIIO 30JIOM B cpene 6e3BOOHOTO OPTaHUYECKOT'O
pacTBOPUTENSA; U

(b) BBenmenme wmMmnmaszosmna N-Boc-y-aMMHOMACJHSAHOM KUCJIOTH BO
B3aMMOINENCTBMEe C COOTBETCTBYKIMM aMMHOM IIPM HalpeBaHUM B Cpelle
0e3BOOHOTO OPTaHUMUECKOTO PacTBOPUTENIA.

Hacrodamee M306peTeHme OTHOCHUTCA K criocobam IIOJIyUYEeHN A
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CoenVHEeHUN obmen bopMyJIE I, OTHOCSAMUXCSA K POV 3BOOHEIM
IUMPOTJIYTAMUMHOBOM KUCJIOTHE, N-auneTuJ—- IJIYTaMMHOBOM KMJIOTH IIO O~

KapOOKCUMJIBHOM Tpyllle WM IJIYyTaMMHOBOWM KMCJIOTE IO Y-KapBOOKCUJILHOM
TpyMnne, 3-aMMHOCYJIbEQOHMIINPOIMOHOBOM KUCJIOTET M COOTBETCTBYKIETO
aMMHa MM UX GapMalleBTUUECKMU IIPMEMIIEMBEM COJIAM

(1) MeTOOOM AKTUBUPOBAaHHEIX N-OKCUCYKUIUUMUIHEIX >0UpPORB,
BRJIIOUAIIEMY B3auUMOIeCcTBUE N-OKCUCYKUMHUMUIHOTO sbupa
COOTBETCTBYIEN  KUCJIOTH  C COOTBETCTBYIOMMUM  aMMHOM B cpene
Be3BOOHOTO OPIaHUMUECKOTO PACTBOPUTEJIA IIPM KOMHATHOM TeMIepaType;

(2) cnocoby, 3akKJoyaKnleMCHdS B MCIOJb30BaHUM KOHIOEHCHUPYIIIMX
areHTOR, HOpennoururentHo N,N,N’',N'’'-rterpamMeTnsi-0O- (6eH30TpMa30J—1-
WJI) YPOHUYM TeTpadTopboparTa, B IpUcyTCTBUE OpPTaHnYeCKoOTO
OCHOBAHMSA B OpTaHMUeCKOM pacTBOpHUTee.

(3) criocody, 3aKJUYaKileMyCcad B IOJUTEJIbHOM  BHIEPXMBaHUM,
OpennouTuTeJIbHO B TeueHUM HeneJwu, COOTBETCTBYKIETO aMMHa WU
IVPOTJIY TaMMHOBOM KMCJIOTH B OPTaHMUECKOM CIMPTE.

HacTosamee  wu3obpeTeHUe OTHOCUTCH K criocobaM  IOJIydeHUS
coeImMHeHUM oOmer QOPMYJIHL I, OTHOCANMUXCHA K amMumaM, oBOpa30BaHHEX
3- (4-MMMOa30JIMIl) aKPUIIOBOM KUCJIOTOM M 33— (4-MMMIAa30JIMII) IPOINOHOBOM
KMCJIOTOM u COOTBEeTCTBYyIEN AMUHOKMCJIOTOM : 2—aMMHOIIeHTaHOBOM
KMCJIOTOM, 4-aMMHOMACJISHHOM KMCJIOTOM UM 6-aMMHOT'eKCaHOBOM KMCJIOTOM
WM X dapMalleBTUUECKM [IPpUeMIIeMBEIM COJISAM

(1) XJIOpaHI'MIOPUIOHEIM METOINOM, BKJIOUAKIEMY :

(a) MIOJIYYeHMre  XJIOPAHTUIPMIOB COOTBETCTBYKIMX  KUCJOT C
MCIIOJIL30BaHMEM IIPEeVMyIMeCTBeHHO TUOHUIIXJIOPpKIA,

(b) BBemeHMe BO B3aMMOIEMCTBMEe IIOJYUEHHOTO XJIOpaHTUIOpKUIa
Bes OOMNOJHUTEJNILHOW OUMCTKM C COOTBETCTBYIINEV aMUMHOKMCIIOTOM B
cpeme Be3BOOHOTO OpPTaHnYeCcKoTO pacTBOPUTENIS OpM  KOMHATHOM
TeMIlepaType;

(2) cnocoBy, 3akKJoyaKnmleMCHdS B MCIOJb30BaHUM KOHIEHCHUPYIIMX
areHTOB, NPeniouTUTENILHO 1, 1" -xapSoHMIIOUMMMIA30JIa . Peakuumo
IPOBOIOAT B OPIaHMUECKOM PacTBOPUTENM B IIPUCYTCTBUM OPITaHMUECKOTO
OCHOBaHMA U IIPKY HaTpPeBaHUM, OPenlIouTHUTeJIbHO mo 80°C.

HacTosgmee n3obpeTeHue OTHOCHUTCH K criocoby IIOJIyUeHU S

coenuHeHuM ofmer GopMyJiEl I, OTHOCAMMXCS K IIPOMUBBOIHLHM COIepXallyM
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-C-0-C(=0)- cB43b, WIM UX (QapMalleBTUUECKM IIPUEMIIEMEIM COJIAM,
BRJIOUAKIEMY IIOJIyUeHMe COOTBETCTBYKIEIO CJIOXHOTO 5»doMpa peakumen
MuuyHoy M3 COOTBETCTRBYKIETO CIWPTa M KUCJOTH.

[Ipy HeoOXOIMMOCTHM IJIS CHUHTes3a COeOMHEeHMM TIIO0 HacCTOoAMeMy
N300peTeHurn  IIPUMEHST 3aMUTy aToMa azora B reTepolUMKIIax,
HalpMuMep, 3allMTHYK TPYIINy KapbaMaTHOT'O TUlla, TaKyln KaK TpeT-—
fyTokcukapboHmIbHas (Boc), a Takxe OeHB30MIIBHY 3BalMTHYID ITPYIINY.

N300peTeHre pajlee OXBATHBAET CIHOCOD MNPOOUIIAKTUKM U JIeUeHUSA
3aboJieBaHMulM, BH3BBaeMux PHK-comepxamyMy BUpPYCaMM, IpMHAaIJIeXall/ M

pony OSHTepPpOBHMPYCOB, MeTallHEBMOBUMPYCOB, poOIoy IIHEBMOBUMPYCOEB, pOIOY

PecnmMpoBUpPYCOB NI pony aJib GaKOpPOHABUPYCOB, /NI IOHK-
comepXxalyMy  BUpYyCaMy, NpMHaOJIeXalMMA CeMeMCTBRY aleHOBUPYCOB
u/ U CeMeNCTBY TepIlleCBUPYCOR, npelycMaTPUBaKIUA BBeIeHMe

naumveHTy 200eKTUMBHOTO KOJMUECTBa COeOMHeHMsa obmer QopMyJIEl I MM
ero dapMalleBTUUECKM IIpMeMJIeMOM COJIM.

Bupyc, OpuHaOJexallri PpoIly SHTepPOBUMPYCOB, MOXeT OHTL BHOpaH
M3 TPYIIH, BKJIOUAIEN PUHOBUPYCH, BUPYCH KoKCakM ¥ DHTEpPOBUPYC
Tuna 71. Bupyc, OpHHaOJeXall K pooy I[IHEBMOBMPYCOB, IIPEeOCTaBJIAET
cobour pPecnmMpaToOpPHO-CUHIIUTMAJL HEM BUPYC, a K pony
MeTalHeBMOBUPYCOB - MeTarlHeBMOBUPYC yeJIOBEeKa. Bupyc,
NprHamjexamuy poaoy PeclIUMpPOBUPYCOB, IIpeacTaBJjseT coOoM IIapalpuII.
Bupyc, nOpuHamjJexamui K ponoy alb®aKopoHaBMPYCOB, IMIpeIncTaBJIsgeT
cobom KOPOHaABUPYC. CeMeMCcTBO aOoeHOBUPYCH BKJIOUAET pon
MacTamneHOBUPYC, K KOTOpOMY OTHOCUTCH ameHOBUPYC yeJIOBEeKa.
CeMelCTBO TepIecCBMPYCH BKJDUaeT pPoOI CUMIIJIEKCBUPYC, K KOTOPOMY
OpMHaOjieXxaT BUPYCH TIeplieca IpocTtoro l-ro m 2-vo Tunoes (BITI-1 wu
BITI-2) .

V306peTeHre majiee OTHOCHUTCA K crnocobdaM IMNOJIYUeHUS COeOMHeHUM
obmel  QopmyJIHL I MIM @ UMX dapMaleBTUUECKM IIpHeMJIEMHEX  CoJiel,
OXBaTHBaeT CIOCO0 MNPOOMIIAKTHMKM M JeueHMsa 33aboJieBaHUlM, BHEI3LHBAaEMBIX
PHK-conmepxammumm BUpyCaMl, IpMHaOjexam My  pony SHTEPOBUPYCOB,
MeTalHEeBMOBUPYCOB, pPOOYy I[IHEBMOBUPYCOB, POIOY PeCIVMPOBUPYCOB WU
rony albdPaKoOpOHABUPYCOER, "/ nim IHK-conpepxammumm BUpPyCaMl,
NIpMHaOJIeXalMnI CeMeNCTBY amoeHOBUPYCOB u/ CeMeNCTBY
TepleCBUPYCOB, CIHOCOD MNPOQUIIAKTUKM WM JieueHMSI OOOCTpeHMSa acCTMH],

XPOHUUECKOMN OBCTPYKTHBHOM foJie3HU JIeTKUX, MYyKOBUCLMIO34a,
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KOHBIOHKTMBMTA, I'aCTpOSHTEpPHUTa, rellaT™nTa, MHoOKapImTa, crioco®

HpO@MHaKTMKM 1ZBNZ JIEUEeHNA OCJIOXKHEHUN Inpm MH@GKHMOHHHX
3aboJIeBaHuAax, BEISEIBaEMBIX PHK—conepxamMMM BHpYyCaMl1,
IIPMHa OJIeXalllMM ponmy SHTEPpOBMPYCOB, MeTall[HEBEMOBHMPYCOE, ponmy

[IHEBMOBUPYCOB, POLY PeCIMPOBUPYCOB WMIM pooy alibdakKOopOHaBUPYCOB,
U/ U IOHK-comepxamymMm1 BUPpYyCaMu, IpMHaIJIeXallMI ceMeMnCcTBY
aIeHOBUPYCOB U/UJIM CeMeMCTBY I'epleCBUPYCOB, CHIOCO® OpodniIiaKTUKMA
WM JIedeHUs PUHOPpEeM, OCTpOoIlo U UMHPEeKUIMOHHOTO PpPUMHUTa, OQapuUHIUTAa,
HazodpapuHITUTa, TOH3WJLJINTA, JJapUHITUTA, JJapUHITOTpaxeunuTa,
JJapUHTOTpaxeoBOpoHXUTa, OpoHxXUTa, OPOHXMOJINTA, [IHEBMOHUM  WJIU
OOCTPYKTHMBHOTO CHHIOPOMAa MOHXATeJILHHEX [IyTey, OpelyCcMaTpUBalIMX,
BBeleHMe IaluMeHTy 20PeKTMBHOTO KOJMUeCTBa CcoeldrHeHUS  ofmen
bopMyJiel I MM ero papMalleBTUUECKM IIpMeMJIeMOM COJIM.

IOo3a coenuHeHusa obme# ¢opMyJH I wWIM ero ¢dapMalleBTUUeCKU
nIpuemiIeMom COJIN MOXeT COCTAaBJIATE OPpUOIIN3UTEJIEHO 0,1-30,
NpenrnouTUTEJIbEHO, 0,1-10 wMr/xrMacce TeJjla IallMeHTa. IIp  »TOM
pa3oBag [Omo3a CcoemuMHeHMs obmer QpopMyJIHL I MOXeT COCTaBJATH
Opuban3nuTesbHO 2-300 Mr. IIpennouTuTesibHasd IJUTEJIBHOCTL IIpUeMa
coemmMHeHUsa obmer QopMyJiIHL I CcoCTaBJAeT OT 3 OHew nmo 14 nHel.

Danee, wn300peTeHMe OTHOCUTCH K OQapMalleBTUUYeCKOW KOMIIO3ULUA
oJisa JeueHus 3adojieBaHMM, BH3HBaeMux PHK-comepxamymu BUPyCaMu,
IpMHaOJeXallyM/ ponmy DHTEPOBUPYCOB, MeTallHEBMOBUPYCOR, ponmy
[IHEBMOBUPYCOB, POLOY PEeCIMPOBMPYCOB WMIM POOY aJib)aKOopOHaBUPYCOB,
n/nnm IHK-comepxamyMm BMPyCaMH, IpMHAaIJIeXalMU CeMelCTBY
aIeHOBUPYCOB n/ ceMelCcTBY TeplIeCBUPYCORB, comepxamemn
50PeKTUBHOE KOJMUECTBO coelduHeHUs obmer dopMyJiel 1 MIM  eTo
bapMalleBTUUECKM [IPpUeMJIEMOM COJM ¥ (dapMalleBTUUEeCKM IIpUeMIIeMble
HOCUTEJNM ¥ HalOJHUTeJM. JS0pPeKTHMBHOE KOJUUECTBO COedIMHeHud ofmen
bopMYyJIEL I VI ero bapMalleBTUYECKHA npuemiIeMom coiu,
OpenIouTuTesIbHO, cocTabidger 0,1-30 MI/KD MacCH TeJjla. IIpM STOM
oo3a coelIVHeHMa obmel ©¢opMyJH I MOXeT cocTarjaThe 2-300 Mr nopwm
BBeOeHUM 1 pas B IOEHb.

Danee, wnu300peTeHMe OTHOCUTCA K OQapMalleBTUUeCKOW KOMIIO3ULUA
OJIS OpOOMIIaKTUKM MJIM JedeHrsa O0OOCTPeHMSA acCTMB, XPOHMNUECKOM
OOCTPYKTHBHOM  OOJIE3HU  JIETKUX, MYyKOBUCLMIIO3a, KOHBIOHKTUBUTA,

rraCTposHTEpPUTa, reliaT™vTa, MroKapIaomTa, @apMaHeBTquCKOﬁ
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KOMIIOBULUMM  OJIA HOPOOUIAKTUKY MM  JedeHua ODOCTpeHMSa  acCTMH,
XPOHUUECKOM OBCTPYKTUBHOM ©oJIe3HA JeTKUX, MyKOBUCLMIO34a,
KOHBIOHKTUBUTA, TacTPOBHTEPUTAE, rernaTrtura, MHOKapInUTa,
bapMalleBTHUUECKOM KOMIIO 3ULIUN oJid OpoodmUIaK TUKNU WA JIeueHNn4d
OCJIOXHEHUM pu MHPEKLIMOHHBIX 3aboJyieBaHMax, BEIBEIBAaEeMBIX PHK-
comepXxalmymm BUpYyCaMu, NpMHaOJeXal M pony SHTEPOBUPYCOB,
MeTarHEBMOBUPYCOB, pPOOYy I[IHEBMOBUPYCOB, POIOY PEeCIVMPOBUPYCOB WU
rony aJlIbpaKOpPOHABUPYCOB, W/ IOHK-copepxammmm BUpyCaMl,
NIPpMHaOJIeXalyMmI ceMeMCcTBY aIeHOBUMPYCOB n/mnim ceMelcTBY

TeplIeCBUPYCOB, OQapMaleBTUUECKONM KOMIIOBMUIMM OJIS HOPOPMIIAKTUKU WJINU

JIeUeHMS PUHOPEM, OCTPpOTro M MHOEeKIMOHHOTO pPMHMTAa, OoapMHIUTA,
HazobapuMHTUTA, TOHBUJLJIUTA, JIAPUHIHUTA, JIJApUHTOTPaxeunuTa,
JJAPUHTOTPaxeoOpPOHXUTA, BpoHxuTa, BPOHXMOJINTA, IHEBMOHUM  WJIU
O0BCTPYKTUBHOTO CUHOpPOMA IEIX AT eJIbHEX nyTen, CcoIepXalmx

5bbekTUMBHOE KOJIMUECTBO COelOMHeHMs ofme¥ o¢opMysun I WM eTo
bapMalleBTUUeCKM IIPMEMIIEMOM COJIM.

300peTeHUe Takxe OTHOCUTCHA K Habopy oA JleueHuAd
3abo0JIeRaHMM, BH3HBaeMux PHK-colepXallMMM BUPYyCaMM, IpPMHAaIJISXalVMA

ponmy OSHTEepOBMPYyCOB, MeTallHEBMOBMPYCOB, pPOIOYy IIHEBMOBUMPYCOB, pPOIOY

pPecrnmMpoBUpPYyCOB Wi pony aJib aKOPOHABUPYCOB, /U OHK-
comepXallMM  BUpYyCaMy, NpMHaOJIeXxall M CeMeMCTBY aIeHOBUPYCOB
u/ ceMeMCTBY TepIlleCBUPYCOB, BKJIIOU Al EeMY KOMIIO 3MLIMIO 1o

M300pEeTEeHUD ¥ MHCTPYKUUM [I0 ee IIPUMEHEHUDO.

300peTeHMe TakXe OTHOCUTCA K Habopy OJIA OPOOUIIaKTUKM WIIU
JledeHrsa oOBOCTpeHMUS acCTMBl, XPOHUUECKOM OOCTPYKTMBHOM OOJI€3HU
JeTKMX, MYyKOBMCLUMIOOZa, KOHBIOHKTUEBUTA, I[aCTPORHTEpUTa, IelaTuTa,
MMOKapInUTa, Hab®opy JS OPOOUIAKTUKMY MM JIeUeHMVS OCJIOXHEeHUM IIpHu
MHOEKUMOHHEX 3ab0JIeBaHMAX, BH3HBaeMuHxX PHK-comepxamyMy BUpyCaMu,
IpMHAaOJIeXalMA pomy SHTEPOBUPYCOB, MeTallHEBMOBUPYCOB, pony
[IHEBMOBMPYCOB, pPOIY PEeCIMPOBMUMPYCOB MM pPOOY aJlbPaKopOHaBUPYCOB,
u/ U IHK-conepxammmMm BMPYyCaMH, IpHYHaIJIeXallMU CeMelCTBY
aoEeHOBUPYCOB n/ v CeMelCTBY I'epleCBUPYCOB, Hadbopy OJId
NIPOPUIIAKTUKM  MJIM  JIEUEeHUMA  PUHOPEN, OCTPOTO M  MHOEKUUMOHHOTI'O
pUHUTA, bapuHITMUTA, HaszobapuHIUTAE, TOH3WIIJINTA, JJAPUHIUTA,
JapUHTOTpaxenuTa, JapMHIOTpaxeoBpoHxXUTa, OpPOHXMTa, OPOHXMOJIMUTA,

ITHEBMOHMNA nJjin O@CTPYKTMBHOPO CHHIpOMa IOEIXaTeJIb HEIX HYTeﬁ,
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BRJIOUAKIMM  KOMIIOZMLUMID I[I0 M300peTeHMI U  MHCTPYKLUMM  IIO ee
[IPMMEHEHND .

Kpome »TOTO, M300pPEeTeHMEe OTHOCUTCH K IIPMMEeHEHUI COeIMHEeHUMN
obmey QopMyJiHL I MM UX OGapMalleBTUUYeCKM [IPUEMJIEMBEIX COJIEM OJIA
NPpOM3BOICTRA bapMalleBTHUUECKOM KOMIIO 3L njisa JleueHuA
3aboJieBaHUl, BH3HBaeMHx PHK-coZepxamuMy BUpPyCaMy, IIpMHaIJIeXall/ M/
K pooy 5SHTEPOBUPYCOB, MeTallHEBMOBUPYCOB, pPOLY I[IHEBMOBUPYCOB,
POOYy PEecCIMPOBUPYCOB WM POIOY allbdaKopoHaBMpPYcCcoB, u/uiamu JHK-
comepXxalMy — BUpYCaMy, NpMHaOJIeXallM ceMelCcTBY aleHOBUPYCOB
u/ U CeMencTBRY TeplIeCBUPYCOB. VszobpeTeHue TaKkxe BKJIIOUAET
IpUMMeHeHre CcoelMHeHuM ofbmel opMyse I MIM UX dGapMalleBTUUECKU
OpUEeMIIEMEIX COJIeM IIJIS TIPOM3BOICTBAa JIEKAapPCTBEHHOTO CpelcTBa 4
IPOPUIIaKTUKN WJIIN JleueHusAa oBoCTpeHMA aCTMEHI, XPOHUUECKOMN
OOCTPYKTUBHOM  OOJI€3HU  JIeTKUX, MyKOBMCLMIO3a, KOHBIOHKTUBUTA,
TaCTpPOSHTepUTa, TrelaTuTa, MUOKApIUTA.

VzobpeTeHMe TakXe BKJIOUAET I[IPMMeHeHMe COeOMHeHuM oOmen
bopMyJIEL I VI X bapMalleBTUUECKU prueMJIEMEIX coJen IoJisd
IIPOM3BOICTRA JIeKapCTBEHHOTO cpeIlCcTBa oJiAa NPpOQMIIaAKTUKM  WJIU
JIeUeHMsa OCJIOXHEHMM OpM MHQEKUMOHHEX 3aboJieBaHMAX, BHBHBAaEMHX
PHK-comepxamyM  BUpyCaMu, NprHanjexamymM1  pony SHTEepOBUPYCOB,

MeTallHEBMOBMPYCOB, pOOy IIHEBMOBMPYCOB, pPOOY PeCIIMPOBUMPYCOB WMJIN

pony allbbaKopOHaBUPYCOB, n/ i IHK-comepxalmmm BUpyCaMK,
[IpUHaOJexamyMmu ceMeVCTBY aoeHOBUPYCOB W/ WM ceMeVCTBY
TepleCBUPYCOB.

Mz3o0bpeTeHre Takxe BKJIOUAET [IPUMEHeHMVe COoeIMHeHuM ofmeln
bopmyser T W WX bapMalleBTHUUECKM  [IPUEMIIEMEIX coJiemt  nJid

IIPOM3BOOCTERA JIEKapCTBEHHOT'O CpelcCTiBa IOJId HpO@MJ’IaKTMKM MJin

JIeUeHMSa PUHOPEM, OCTPOTro M MHOPEKLUMOHHOTO PHHUTAE, OapMHIUTAE,
HazobapmMHTUTA, TOHBUIJIUTA, JIAPUHIHUTA, JIJApUHITOTPaxeunuTa,
JJAPUHTOTPaxeoOpPOHXUTA, BpouxuTa, BPOHXMOJINTA, IIHEBMOHUM  WJIU

OBCTPYKTMBHOTO CHMHOPOMAa OHXATEJIBHEX IIYTEN.

B kauecTBe (papMaleBTUUECKM [IpMEeMJIEMHEX COJIeV COeIMHEeHUN
ofmer dopmyJEl I B HacToOAmeM M300peTeHMM MOTYT OHTE MCIIOJIB30BAHE
nx CoJIn c eJIOUHBIMM u MeJIOYHO 3eMeJIb HEIMM MeTaJJIaMu,
NPenlIouTUTeJIbHO HaTpueBas, KaJMeBas, JIMTHUEeBas COJIN.

KpOMe TOT'O, B KauecTBe (l)apMaU,eBTMT{eCKT/I IIprmeMIJIEMBIX coJen
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COeIMHEeHUM II0 HacTodAmeMy M300peTeHMI0 MOTYyT OHTHL MCIOJIb30BaHEH
aOIVMTUMBHEE COJIM OPITaHUUECKUX KUCIJIOT (Hanpumep, odopmMmaT, alileTarT,
MajiearT, TapTparT, MeTaHCyJIsEdoHaT, BeH30JICYJIbOOHAT,
TOJIYOJICYJIbQOHAT ¥ HOp.), aIOUTUBHHE COJIM HEOPTaHUUYECKUX KUCIIOT
(HanpuMep, TUOpoOxXJopun, IuipobpoMmun, cyiasdbaT, odocbar m 1Op.),
COJIM C aMMHOKMCJIOTaMM (HalpuMep, COJIb aclapalMHOBOM KMCJIOTH,
COJIb TJIYTAMMHOBOM KUCJIOTH UM T.I.), IIPEONOUTUTEJIBHO XJIOPTUIPATH U
aleTaTH .

CoenvHeHUd oBmen bopMy JIE I WJIN ero COoJm BBOOAT B
30beKTUMBHOM KOJIMUEeCTRBE, KOTOopoe obecrieuMBaeT KeJlaeMbl
TepaleBTUUECKUN pes3yJbTaT.

CoenvHeHMsa oOmey QOpMYJIE 1 WM MX COJM MOTYT OHBTL BBeIEeHEH
HauMeHTy B Jo3ax, cocraBjagiommx oT 0,1 mo 30 Mr/xr Beca Tela
yeJIoBekKa B IeHb, IOPellouTUTeJIbHO B Jo3ax oT 0,3 mo 1,5 Mr/xr
oouH miau 6oJiee pas B IOEHb.

[lpy 3TOM CJelyeT OTMETUTH, UYTO KOHKPeTHasd no3a IJIS KaXIoTo
KOHKPEeTHOT'O MalMeHTa OyIeT 3aBMCEThH OT MHOIMX (QaKTOPOB, TakKuUx
KakK BO3pacT, BeC TeJla, I0J, ofllee COCTOAHME 3I0POBBA U PEXUM
OIMTaHug  IDaluMeHTa, BpeMsa U crioco® BBEeIOEeHUSI JIeKapCTBEHHOTO
CpelCTBa, CKOPOCTL €TI0 BHBEIOEeHMS M3 OoplaHu3Ma, a TakXe TIKeCTb
3aboJieRaHMA Yy HOaHHOTO MHOMBMUIA, I[IOOBepI'aeMOI'O JIEUeHUIO.

dapMalleBTUUECKHUE KOMIIO 3ULIUN 1o HacTodmeMy n300peTeHMD
comepxaT CcoelIMHeHMua obmer QopMyJil I MIM UxX dapMalleBTHUUYeCKU
opreMIeMyl COJIM B KOJIMYEeCTBE, 50DpeKTMBHOM OJIS  OOCTIMKEHMS
XKeJlaeMoTo pesyJbTaTa, M MOTYT OHTEL IPUTOTORJIEHEL B BHUIE
CTAaHIOAPTHEX JIeKapCTBEHHEX GopM (HalpuMep, B TBeplod, I[IOJYTBepIon
WM XUOKOM dopMax), coIepXamlMx coeldMHeHUS ofmel QOpMYJIH I MM UX
COJIM B KauveCTBe AaKTMBHOI'O MHIPEeIMeHTa B CMEeCUM C HOCUTEJIEM WU
HaIloJIHUTEJIEM, NIPUTONHEM  IJIA BHYTPMMEIIEYHOT O, BHYTPMBEHHOTO,
[IepopalIbHOTO, CyOIMHIBAJIEHOTO, WHIAJAUMOHHOTO, WHTPaHa3aJIbHOTO,
VHTPapeKTallbLHOTO u TpaHCOepPMaJIbHOT O [IPVMMEeHEHN A . AKTHBHEIM
VHTPEeIVEeHT MOXeT OHTb BKJKOUEH B KOMIIO3MIMIK BMeCcTe C OOBYHO
VICIIOJIb 3Y €MEIMIA HETOKCUUHEIMHU bapMalleBTUUYECKHU IpreMJIe MEIMU
HOCUTEJISAMY, [NPUTOOHBEIMM IJIS M3TOTORBJIEHMS pPaCTBOPORB, TabJIeTOK,
[IMJIOJIE , KarcyJ, opaxe, CYIIIIO3UTOPUER, SMYJILCUM, CYyCIIeH3UM,

Maszel, Trejel, IJIacTHpel ¥ JIoOHX IPpYyI'MX JieKapCTBeHHHX GopM.

N3MEHEHHAA CTPAHNLIA



92

B kauecTBe HANOJHUTEeJeM MOTYT OHTH MCIOJL30BAaHE pPa3JIMUHHE
BelleCcTBa, TaKMe KakK caxapuibs, HalpuMep IJIOKO3a, JaKTo3a WK
caxapo3a, MaHHUT WM COpOUT, MNPOMBBONHEE LEJUJIOJIO3E M/MIn bocdhaTe
KaJbLMg, HaOpuMep, Tpukalblui ¢ocdaT MM KUCIHEM docdaT KaJIbLUMAg;
B KauecTBe CBA3YyWIEeI'0 KOMIIOHEeHTa MOTYT OHTbH MCIOJBL30BaHE TaKue,

KaK KpaxmaJibHas I[IacTa, HalpuMep, KYKYPY3HH, I[IIEeHUUHLM, PUCOBHM,

KapTodeJIb HE KpaxmaJl, XeJaTuH, TparakaHT, Me TUIILEeJITI0II03a,
TUOPOKCUIIPOIINIIME TUJIILIEJIITI0II0 348, HaTpueBasd COJIb
KapBOoKCUMEe TUIILL IO 3E u/Uim IOJIMBUHWIITIVPPOJIUIIOH « [Ipu

HeoOXOOMMOCTM MOTYT OBITL MCIOJL30BaHE PalPHXJILNINME arleHTH, TakKue
KakK BHIIEeYIOMSAHYTHE KpaxMaJikH M KapOoKcuMeTMJIKpaxMall, IIOIIepeuHOo
CHIMTHM M[NOJUBUMHUIINIMPPOJUIOOH, alap WJIM aJIbTMHOBAaSg KMKCJOTa WM ee
COJIb, Takafd Kak aJbI'MHaT HaTpUA.

MoryT OBTEL MCIOJIL30BaHH Heobg3aTelJIbHEEe OOOABKM, TakKMe Kak
aTeHTH, peryupyllMre TeKydecTh, M CMalHBallMe areHTH, TakKue Kak
OVOKCHUI KpeMHMS, TaJlbK, CTeapMHOBasd KUCJIOTa M ee COJIM, TakKMe Kak
CTeapaT MarHMS WIM CTeapaT KajJdblug, W/WUIM OPOIMJIEHIJIMKOJL .

B KauecTBe noBaBoOK MOTYT OBITE Takxe VCIIOJIL 30BaHH
CTabuInM3aTOPE, 3alyCTUTEeJM, KpacUuTeJ M M OTIOYIIKMU.

B KauecTBe Maz3eBou OCHOBE MOTYT OBITE VCIIOJIL 30BaHH
YTJIEBOOOPONOHEE Mas3eBEe OCHOBH, TakKMe KaK BaseJMH OeJb UM XeJIThM
(Vaselinum album, Vaselinum flavum), BaszeJMHOBoe MacJyio (Oleum
Vaselini), wmasp ©Oejylag u xugkas (Unguentum album, Unguentum
flavum), a B kKauecTBe JoBaBOK IJg IOpuIaHus 0OoJjlee ILJIOTHOM
KOHCUCTEeHUIMM - TaKMe Kak TBepOel napadMH M BOCK; adcopOTuUBHLE
MaseBHE  OCHOBHI, TakmMe KakK TUIPOOMUIILHEINM  BaseJIMH (Vaselinum
hydrophylicum), JIaHOJIVH (Lanolinum), KOJIEOKpEM (Unguentum
leniens) ; MaseBHEe OCHOBHI, CMHIB & eMble BOIOM, Takue Kak
TUOPOOUIILHA L Mas3b (Unguentum hydrophylum) ; BOOOPAaCTBOPMMEE
Ma3eBHE OCHOBEH, TaKMe KakK I[DOJIMATUIIeHTJIMKOJIeBas Mas3b (Unguentum
Glycolis Polyaethyleni), ©GeHTOHMTOBEE OCHOBH U IpyTIue.

B KauecCTBe OCHOBEI OJIA Tejlei MOTWYT OBITH VMCIIOJIB30OBAHEI

Me TMJILLEJIIIIIIO 348, HaTpuepasa COJIb KapBOoKCHMe TUJILLeJIIIIJIO 3E,
OKCUIIPONNUJILLEJIIIIIIO3a,, [IOJINS TUJIEH T JIMKOJIb NI [IOJIMD TUIIEHOKCHUT,
KapBoIoJ.

B kayecTBe OCHOBH IOJId CYIIIIOSNUTOPMA MOI'YT OBITE MCIIOJIb30BaHE
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OCHOBH, HE€ pacTBOPMMHEE B BOIe, TaKMe KaK MacCJO KaKaoO; OCHOBH,
PacTBOPMMHE B BOIe WMJIM CMelMBaeMble C BOOOM, TaKMe KakK XeJlaTHMHO-
TJIMLEPUHOBEIE WJIM IIOJIMBTUIIEHOKCUIOHEIE,; KOMOMHUPOBAHHEE OCHOBH —
MBUJIBHO—TJIMIIEPUHOBEIE .

[Tpu NIPUTOTOBJIEHUN CTaHOapTHOM JleKapCTBEeHHOM bopMEL
KOJIMUECTBO AaKTUBHOI'O MHITpPeOMeHTa, MCIOJIbL3yeMOI'0 B KOoMOMHaALUMMU C
HOCHTeJIeM, MOXeT BapbMPOBaThLCA B 3BaBUCHMMOCTM OT peUUIMeHTa,
nogBepramnmerocs JIeUueHMD, oT KOHKPEeTHOTO crocoba BBeIEeHUS
JIEKapCTBEHHOTO CpelCTRa.

Tak, HaOpuMep, IIPU MUCIOJL30BaHUM COoeIMHeHMM obmel GopMyJiEl I
WIM MX COJIe¥ B BUIEe PACTBOPOBR IJIA MHBEKIMM, coIepXaHMe aKTUBHOTO
areHTa B HUX cocTaBJadgeT 0,1-5%. B xauecTBe paszbaBuTeley MOTYT
OHTBE MCIIOJb30BaHE 0, 9% pacTBOp XJopMIa HaATPUA, IUCTUILJIMPOBaHHAS
BOIa, PacTBOP HOBOKAaMHA OJA MHBLEKUUNM, pacTBOp PuHIepa, pacTBOp
TJIDKO3E, CHeluMpuueckmue noOaBKM IJIS pPaCTBOpeHMsa. [IpM BBeIeHUM B
OpTraHM3M COoeIMHeHUM obmel ¢opMyJiEl I MM MX CoJie B BuIe TabjleTok
u CYIIIO3UTOPUER mUX KOJIMUECTEBO COCTAaBJIAET 10-300 M Ha
CTaHIDAPTHYKL JIEKapCTBEHHYI QOPMY .

JlekapcTBeHHBIE (QOPMEl HaACTOAWMETO M300peTeHMd IIoJydarT IO
CTaHODapTHEM MeTOIMKaM, TaKMM KakK, HalpuMep, IIPpOoLeCCh CMellMBaHMA,
TPaHyJIMPOBaHMg, QOPMMPOBAaHMA IOpaXe, pPacTBOPEeHUS U JIMOOUIIM3aLUU.

OnpepejieHnda

TepmmH "asxuil’, MWCHOJB3YEMHI B HacTOAlleM OINMCaHuM, O3Hadaer
HaCHIEeHHL OIPAMOM MJIM Pa3BeTBJIEHHHN YIJIEBOOOPOL. B HEKOTOPHX
BapMaHTaxX OCYIEeCTBJIeHNS, aJIKMJIbHEEe TPYIILE coepkaT 1-6 aToMOB
yIJjlepoda. B OpyIMX BapMaHTax OCYIEeCTBJIeHMS, aJIKMJILHEE IPYIINOH
comepxarT 1-5 aTOMOB yIoJlepona. B ele OpyITMX BapMaHTax
OCYIIECTBJIEHNA, aJIKMJILHEE TPYINOH comepXxaT 1-4 aToMoB yIJlepola, U
B elle IPpYyI'MX BapMaHTax OCYIEeCTBJIeHMS, aJIKMJILHEE TPYINH COoOepXaT
1-3 aToma yTiepona.

TepMMH "anxkoxcu”, VCIIOJIb 3Y MBI B HacTodmeM  ONMCaHUM,

OTHOCUTCSHS K aJIKWUJILHOM T'pyIilie, onpeneﬂeHHoﬁ BHIIIE, HpMCOGHMHeHHOﬁ

K MoOJIeKyJie IIOCPeICTBOM aToMa kucjopoma ("ajkoxcu”, Hanpumep, -0-
aJIKII) .

SKCIEPVMMEHTAJIBHAA YACTD
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METOIOVIKM CHHTE3A

VHOIMBUOYAJILHOCTEL IIOJIYUEHHHX COeOMHEHMM IIPOBEepsasiM MeTOIOM
TCX Ha mjacTuHkax "Kieselgel 60 F254" (dmpmer "Merck”, T'epmanusg) .
XpoMaToTpaMMEL [POABJIAIM XJIOP-TeTpaMeTUJIOeH3UIVMHOBEIM PeaKTUBOM U
peaxkTusoM llaynu.

XX MC-cucTeMa aHaJM3a MHOTOKOMIIOHEHTHHX cMecer UPLC/MS
Shimadzu 2020, BBkJmoUanmas: xpoMaTorpad Analytical HPLC CBM-20A,
Hacoce LC-30AD, aBTocamruiep SIL-30AC, znerexkTope SPD-M20A, ELSD-
LTII (evaporative light scattering detector) m Macc-clIeKTpoOMeTpP
LCMS-20.

Kojslouka - Waters ACQUITY UPLC BEH C18 1,7um 2, 1x50mm;
TaIVeHT D2JI0MPOBaHUA B CHUCTEMe pPacTBOPUTEJIEM: pacTBOPUTEJL A -
eoma ¢ 0,1% HCOOH, pacrBopuTesib B - auercHurpmsn c¢ 0,1% HCOOH
(yciyioBusa A) .

Kojijomka YMC-UltraHT Hydrosphere Cl18 2,0 wmMmrM 50x2,0 wMwM;
TaIVeHT D2JIOMPOBaHUA B CHUCTEMe pPacTBOPUTEJIEM: pPacTBOPUTEJL A -
eoma ¢ 0,1% HCOOQOH, pacrtBopuTesb B - aueronurpumi c¢ 0,1% HCOOH
(yciioBua B).

KosloHka Synergi Fusion-RP 150x2 ™M, 4 wMrM, 80A; ramueHT

SJIOMPOBAHMUA B CUCTEeMe PacCTBOPUTEJIEM: pacTBOpUTels A - BoIa C
0,1% HCOOH, pacTBOpPMUTeJIE B - auetoHuTpma ¢ 0,1% HCOOH (ycJjoBud
B) .

Kojonka Shim-pack XR-0ODS II 75x3 MM; TalIMeHT 3J0OMPOBAHMUSA B
CHUCTeMe pacTBOPUTeJIeM: pacTBopuTes s A - Boma c¢ 0,1% HCOOH,
pacTBOpUTEeJsIE B - aunetoHuTpwmsa ¢ 0,1% HCOOH (ycjgoBusa I').

Kojionka Synergi 2u Hydro-RP Mercury, 20x2,0 mm; TaIMeHT

BIIIOMPOBAaHMSA B CHUCTeMe pPacTBOPUTEeJIeM: pacTBOpPUTeNs A - BoOa C
0,05% TOVK, pacTBOopuUTenk B - auetoHuTpusa c 0,05% TOYK (ycJoBuA
I .

XX MC-cucrTemMa aHajM3a MHOTOKOMIIOHEHTHHEX cMecerr UPLC/MS
Shimadzu 2020, BKJIOUAKIA A : xpoMaTorpad (Surveyor MSQ,
[IPOU3BOINTEID Thermo Fisher Scientific), HaCOCH (LC  Pump,
[IPOUBBOOUTEID Thermo Fisher Scientific), aBTOCaMILIED (PAL

system, mnpousBomuTesr CTC analytics), IOeTekTope (Surveyor PDA

Plus, mnpouspomuTeJib Thermo Fisher) ¥ Macc-cnexkTpoMeTp (Surveyor
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MSQ, npomsromuTesb Thermo Fisher Scientific).

Komonka SunFire Cl18 3,5 um 2,1x30mm OpOoM3BOOUTENE OGUpMa

Waters; TaaMeHT DJIOUPOBaHMA B cucTeMme PacTBOPUTEJIEN ;
pacteopuTess A - 0,1% pacTBOp MypaBbMHOM KMCJIOTHEHL B BOIe,
pacTBOopuTes b B - 95% aueroHuTpwms, 5% Boma, 0,1% MypaBbLMHOM

KMCJIOTH (ycJjgoBusa X) .

AHaAIIUTUUECKYID OoOpalleHHO-(a30BYKD B3XX NOpoBOOMIIM C IIOMOILIO
CUCTEeME aHaJM3a MHOT OKOMITOHEH THEIX cMecen OPTaHUUYEeCKOTO
npoucxoxnenmusa HPLC Shimadzu, BrJwouawnmel: xpomMaTorpad Analytical
HPLC CBM-20A, Hacoce LC-20AD, arBTocammiep SIL-20A, UV-OeTeKTOp
SPD-20A.

Kojsonka Symmetry C18 150x4,6 MM 5MKM; TpalleHT 2JIOVMPOBAHUA B
CHUCTeMe: pPacTBOPUTENE A - BOIOHHM pacTBOp C 1-TeKCUJICYJIbOOHATOM
HaTtpusa 0,0025M pH=3, pacTBOpuUTeJib B - aueToHUTpMJ (ycjosusa 1).

Komonxa Luna C18 (2) 100A 250x4,6 wm (cep. 599779-23),
TpaIMeHT BJIOMPOBaHMA B cuUcTeMe ¢dochaTHEM OydbepHHlM pacTBop pH 3,0

- MeTaHoJI (ycJioBMA 2).

Kojsionka X-Bridge C 18, 150x4,6 wMm (3,5 wMKM), TpaIMeHT
BJIIOMPOBAaHMA B CHUCTeMe: pacTBOPUTeJIsE A - BOIHHEM pacTBop C 1-
TeKCUJICYJIbOOHATOM HaTpuA 0, 0025M pH=3, pacTBOpUTEJIb B -
aueToOHUTpuI (ycjoBua 3).

KojioHka Symmetry C18 150x4,6 MM 5MKM; TpaIMeHT BJIOUPOBaHUSA B
cucreme dochaTHBElM OydepHEl pacTBop pH 3,0 - MeTaHosd (ycjoBus 4).

Komonka Merk.LiChroCART 250*4mm bmkm. LiChrospher 100RP-8E
5 mkm.C8. Serial number 1.50837.0001; rpaIMeHT 3JOMPOBAHUA B
cucTeMe alleTaTHO-aMMMauHel pH 7,5 Oybep:aleToHUTpu (ycJjoBus 5).

AHaAIIMTUUECKYKD oOpalleHHO-(asz30ByKw BIOXX MNOpoBOoOuMiIM C TIOMOIILIO
CUCTEME aHaJmsza MHOT'OKOMIIOHEHTHEIX cMecen OPT'aHNUYeCKOT'O
IPOUCXOXIOEHMS, BRIOUawmel: xpoMaTorpad (Agilent 1100), HacocH
(Hewlett-Packard series 1100, Bin Pump G1312A), UV-meTexTop (DAD
G1315B Agilent 1100).

Kojouka ELSICO ReproSil-PurCl8-A0 5 um 250x4,6 mm; TIagueHT
BJIIOMPOBAaHMA B CHUCTeMe pPacCTBOPUTeEJIEM: pacTBOPUTeJ: A - BOOHEM
bopmMMra THO- aMMOHWMHEIN Oydep pH=8, 6, - pacTBOPUTEIIb B -

aUeTOHUTPUII (yCcJioBUd ©)
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IH-5MP CHeKTpE peTrucTpupoBalM Ha Opubope Bruker DPX-400
(I'epMaHM4d) .

MoHOaMMOE IMKAPOOHOBHX KUCJOT IOJIydalsM [IYyTeM B3aUMOLEMCTBUA
COOTBETCTBYKIEIO aHTUOpUIa c aMVHOM W OUIIEIITUIOM B
OPTaHMUEeCKOM pacTBOPUTEJIe IIPM PAa3HEX TeMIepaTypHEX pexrMax B
IPUCYTCTBUM MM 0Oe3 OpTlaHMUeCKOI'O OCHOBaHMA. B HEKOTOPEIX CJlydaax
MCIIOJIb30BAJIM 3alMleHHEe 1[I0 NH-Tpylne TeTepolMKJa IIPOU3BOIHEE
aM/HOB . [IpeuMyme CTBEHHO MCIIOJIb 30BaJIN Boc-3amutTy.
[MpennouTUTEJIEHEIMY OPTIaHUUECKMMY pPacTBOPUTENSAMM OJISA I[IPOBEOEeHUMA
peaxkumm KOHIeHCalun ABJIAITCSA TeTparuopodypaH, XJIOpodopM,
XJOPUCTHM MeTwuJieH, N, N-muMeTmIdopMaMml, IOUXJIOPMEeTaH, alleTOHUTPUII

M CcMech 1nOmokcaHa ¢ N,N-aumeTmibopMaMuioM B COOTHomeHMM 3:1.
PeaklMio TPEenNoUuTHTEJbHO MPOBOOAT MNpM oxJaxnmenuu no 0°C wmum 3-5°C,

IpY KOMHATHOM TeMlepaType WJIM NpU HaTrpeBaHuu no 45°C wiam 60°C, a
TaKXe IIPpU TEeMIIepaType KUIIeHMS PacTBOPUTEJIA.

C1—-Ce AJIKMIIaMU B OVKApPOOHOBEIX KMCJIOT roJiyyajiv Iy TeM
B3auMMOIEeNCTBUS COOTBETCTBYKIIET O aMrHa, comepxamero C1—Ce
AJIKMUJILHEM 3aMeCTUTeJIb IIO aMMHO TpPyIlle, C TJIYTapOBHM aHTUIPUIOM B
OpPTaHMUeCKOM pacTBOpPUTEJIe, IIPerMMYIIeCTBEHHO B M3OIPOIaHOJIe IIPpU
OXJIaXIOEHUN .

AvuUOE  OUKaApPOOHOBEHX KMCJIOT, comepxammx B TJIy TapUJIE HOM
OoCTaTkKe KapOOKCUIIBHYH TIpyINny, 3aMelleHHyl Ci1—-Ce aJIKMJIOM II0JIy4daJiu
oyTeM B3aUMOIOEMCTBUI COOTBEeTCTBYKIETO aHTUIPUOA c aMMHOM
HeoOa3aTeJIbHO B IOOXOoOAMeM OpPTraHnYeCKOM pacTBOpuUTEJIE npu
KUIISUeHUM . 3aTeM IOIPOBOOMIIM CYCIeHIMPOBaHMEe IIOJIy4YeHHOTO aMuia B
C1-Ce¢ crnmpTe M pobaBJjaJM I[IO0 KallJIdM  TPUMETWMJIXJIOPCUIIaH  IIpU
KOMHAaTHOM TeMIepaType.

CuHTe?s MOHO C1—Ce—CJIOXHOTO sdupa TJIyTapoBOM KMCJIOTH
IIPOBOOMJIM C IIOMOMBK TJIYTapOBOTO aHIMIPMIA M COOTBeTCTByKmero Ci—
Ce cCIMpTa METOIOOM aKTHMBMPOBAHHEIX N-OKCUCYKIMMMUIHEX 30MPOB B
©e3BOIHOM OpPTaHNYECKOM pacTBOpUTEJIE. BaTeMm MTPOBOINIIN
B3auUMOIEeCTBUE MMOJIYYEHHOT O C1—-C6—CJIOXHOTO s0Upa TJIy TapOBOM
KMCJIOTE C COOTBETCTBYKIMM aMMHOM B IIPUCYTCTBUM KOHIEHCUPYIIET O
areHTa, I[IpeuMymecTBeHHO 1,1'-KapOOHMIIOIMMMMIOAZ30JIa, B OpPI'aHMUYeCKOM

pacTBOpUTEIIE.
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AMMITEL HMKaPGOHOBBIX KMCJIOT, coepXxammx B IJIyTapMJIBHOM
oCTaTKe MOHO— MJIn IOVIMe TMJIE HEIE 3aMeCcCTunTeJIn, I1oJIy4YaJin IIyTEeEM
PaCKpPETUA MOHO— MJin JVIMETIIISaMelleHHOI'O IJIyTapoBOI'O aHTVMIOprIa

IIyTeM IlepeMellBaHMAad €eI'O B MeTaHOJIe IIPpU KOMHaTHOM TeMIlepaType B
TeueHuu 24 UYacoB. 3aTeM BBOIOMJIM BO B3aMMOIEMCTBME MOHO- WJIM

OVMe TUJI3aMelle HHEI MOHOME TUJIOBEIN 9(1)I/Ip Iy T apOBOIZ KMCJIOTEI C

COOTBETCTBYIIIVM aMMHOM B OpTraHnYeCcKOM PacTBOPUTEIN,
IpeuMyIeCcTBEeHHO N, N-guMmeTundpopMaMm1ie, B NIPUCYTCTBUN
KOHIEHCHUPYIIIET O areHTa, NperMyIeCTBEeHHO C 1,1'-

KaPGOHMJ'I,HMMMMJIaBOJIOM .

AMUITE ,HMKap(jOHOBBIX RMCJIoT, comepXxammx B IJIyTapMJIBEHOM

oCcTaTKe B KauecTBe BaMeCTUTeld IUAPOKCUIIBHY TPYyIIoy B @ O-—
IOJIOXKEHUM, IIOJIydaJM, WCIOoJb3ysa b-okcoTeTparunpodypaH-2-kapOOoHWUII
XJIopUm, TIOJIyYeHHHM ns 5-okcoTerparugpodypatHa-2-rKapOOHOBOM
KMUCJIOTH IIyTeM ee B3aVMOIeMCTBUS C OKCOJUIIXJIOPUIOM B OpPTaHUUeCKOM
PacTBOPUTEIIM MPU OXJIAXIeHWM, a BaTeM [NPUBOIMIM BO B3aMMOIEMCTBUE
5-okcoTeTparunpobdypai-2-kapBoHUII XJIOPUI C COOTBETCTBYIIMM aMMHOM
B OpPIaHMUYeCcKOM PAacCTBOPUTENM B IIPUCYTCTBUM IoTalla, C IIOCJeIymnUM
TUOPOJIM30OM JIaKTOHA B MPUCYTCTBUM eJIOUM IO lLeJIeBOT'O aMuia.

[Ipy T[OJIyYeHUM TUIYTapMJIbHHEX [IPOM3BOMOHHX IUIENTUIOB CHadala
OCYMECTBJIAJIN CHHTe3 OUIENTUIOBR MCXOIA U3 IM-BoC-3alUIEeHHOTO

T'MCTMIOIVMHa M COOTB@TCTBYIOLU,@IZ AMMHOKMCJIOTEI MeTOIOM aKTUMBMPOBAaAHHEIX

napa—-HUTPOOeHUJIOBHX 5oupor B N, N-mouMeTuspopMamMmume. Boc—-3ammuTy
CHUMaJIn obpaboTKoM 3alUIEHHOTO OUIenT1uia TPUOTOPYKCYCHOM
KMCJIOTOM . T'nmyTapuibHoOe MIPOU3BOIMHOE OUTIeNTHUIa rnoJiyyam
nodaBJjieHMEM TJIYTapoBOTO auruopunoa K TpudTOpalleTaTHOMY

IIPOM3BOOHOMY IOUIIEIITMIAa B N, N—,HMMGTMJI(]_)OpMaMM,He B TIIPUCYTCTBUUA 2

SKBUBAJIEHTOB N-MeTHIJIMOPOOJIMHA .

[IpOM3BOAHHE  Y-aMMHOMACJSAHHOWM  KUCJOTH ¥  COOTBETCTBYIMETO
aMyHa CHMHTEe3UMpPOBaJIM C MCIOJbL30BaHMeM KOHIEHCUPYIMUNM aTeHTOB,
NpeyMymeCcTBEeHHO C  MCIOJb30BaHueMm 1, 1'-kapboHMIoumuMMaosoJja. B
KavyeCcTBe WMCXONHOTO COeIMHEeHMVS MCIOJbL3YIT 3allUMlleHHOe IIPOM3BOIHOE
Y-aMMHOMACJISHHOM KMUCJIOTH, IpeuMyllecTBeHHO N-Boc-y-aMMHOMAaCJISHHYIO
KMCJOTY. Ilpu pearkuuu N-Boc-y-aMMHOMACJAHHOM  KMCJOTH Cc 1,1'-

KaPGOHMHHMMWHOBOHOM I1oJIiy4danT AKTVMBMPOBaAHHOE IIPOM3BOOHOE -
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MMM IOas30JInng N—BOC—’Y—aM_T/IHOMaCJ'IF[HOﬁ KMCJIOTEIL, KOTOpOoe BBOIOAT
B3auMMOIEeNCTBUE C COOTBETCTBYKRIIMM aMruHOM. O0e Peakrlumm IIpOBOIOAT B
0e3BOIOHEIX OPTaHNYEeCKNX pacTeOopMTEIIAX, InpermMymeCTBEeHHO B

6e3BOOHOM  alleTOHUTPUIIE. Peakumio  KOHIeHCaUMM  IIPOBOOAT  IIpU
HaTpeBaHUM, OpeVMylmecTBeHHO npu 45°C.

[IpoM3BOOHEE IUPOTJIY TaMUHOBOM K} CJIOTH, N-aueTms-
TJIyTaMMHOBOWY KWJIOTH II0 O—KAapPOOKCMJILHOM TpPYIINe WM TJIyTaMUHOBOM

KMCJIOTH IO Y-KapOOKCUJILHOM Tpylie, 3-aMMHOCYJIEOOHUIIIPOIMOHOBOM
KMCJIOTH M COOTBETCTBYKHIEIO aMMHa I[I0JIydalii:

(1) MeTOIOM AKTUBUPOBAHHEIX N-OKCUCYKINUMUMUIHEIX 20uUpoB,
BRJIOUAIEMY B3auUMoOIeicTBUE N-OKCUCYKUMHUMUAIHOTO sbupa
COOTBETCTBYIIEN  KUCIOTH C COOTBETCTBYIONMUM  aMMHOM B cpene
Be3BOOHOTO OPTaHMUECKOTO PACTBOPUTEJIA INPUM KOMHATHOM TeMIepaType;

(2) crnocoboM, B3BakJInUaKIMMCS B MCIIOJb30BaAHUNM KOHIEHCUPYIIIMX
areHTOR, OpennoururenbHo N,N,N’',N’'-rterpameTnsi—-0O- (6eH30TpMa30J—1-
WJI) YPOHUYM TeTpabTopboparTa, B IpUcCyTCTBUE OPTaHnYeCKOTO
OCHOBAHMSA B OpPTaHMUEeCKOM pacTBOpUTeJe.

(3) criocodowm, 3aKJIOUaKMMCa B IJMTEJBEHOM  BHIEPXMBaHUU,
OPennouTUTeJIbHO B TeuUueHUM HeneJu, COOTBETCTRBYKIETO aMMHa WU
IUPOTJIYTAMUMHOBOM KUCJIOTH B OPTIaHMUECKOM CIMPTe, IIPedlouTUTeJILEHO
B MEeTaHOJIe WM M3OIIPAaloHOJIE.

CuHTe3 aMMIOB 3- (4-UMMOA30JIMII) aKPUJIOBOM KUCJOTH ¥ 33— (4-
VIMMUIOA30JIMJI) IPOIIMOHOBOM KUCJIOTHL, nIm ux bapMalleBTUUECKU

IIprmeMIJIEMEIX COHeﬁ, InpenliouTrTeJIEHO C 2—-aMMHOIIEHTaHOBOM KMCJ’[OTOIZ,

4 -aMMHOMAaCJISHHOM KMCJIOTOM u 6—aMMHOT' eKCaHOBOM KMCJIOTOM
OCyMeCTBJISOT :

(1) XJIOPAHTUIPUIHEM MeTOIOM. IToJiyuamnT XJIOPAHTUIPUI
COOTBEeTCTBYIIEN KM CJIO T c MCIIOJIbL 30BaHMeM IpeuMymeCTBEHHO
TUOHMJIXJIOPUIA, IIOJIYYEeHHEIM XJIOPaHTUIPKUI Bes IOIIOJIHUT eJILHOM

OUMCTKM BBOIOAT BO B3aMMOIEMCTBME C COOTBETCTBYNIEN aMMHOKMCJIOTOM
B cCcpele 0e3BOOHOTO OPTaHUUECKOTO PAaCTBOPUTEJS IIPpUM KOMHATHOM
TeMIIepaType;

(2) crnocoboM, B3BakKJInUaKIMMCSI B MCIIOJB30BAHUNM KOHIEHCUPYIIIMX
areHTOB, NPeniIouTUTENILHO 1, 1" -xapSoHMIoUMMMUIa30Ja . Peakuumo

IIpoBOOAT B OPI'aHMUYECKOM pacCTBOPUTEJIM B TIIPHUCYTCTBUM OPI'aHMUYECKOTI'O
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OCHOBaHMUSA M IPY HaTpeBaHWM, IPeNlouTHuTesbHO no 80°C.

[TooM3BOIOHEE, comepxamne -C-0-C(=0)- CB43L, noJjiyyajan U3
COOTBETCTBYKIEI'O CJOXHOTO »dupa, I[IOJIYUEeHHOTO peakluuelnl MuilyHOOY,
M3 COOTBETCTBYKIETIO CIMPTa M KUCJIOTEH.

OcTajyibHElE COeOMHEeHMA  OBUIM CHMHTE3MPOBAHE C  [IPUMEHEeHUEM
CTaHIAPTHHX MEeTOINOB OPTaHUYEeCKOM XVMMU.

1. CuHTEe?3 ITOPOM3SBOIOHEIX MOHOaMMIOOB HMKapGOHOBBIX KIMCJIOT Ha

opuMepe CHMHTesa coenuHeHus 196

0]
7 N/\/NH2 +
!

o] (o] =
=N 0 | 0 O
1 2 3
PacTBOp TJIyTapoOBOTC aHIuipumna (2) (2,850 1, 25 M™MMOJIB) B

oIuxJiopMeTaHe (25 wiI) pobGaBigaiM IO KaljiaM K pacTeopy N-[1-(2-
aMrHORTWII) —1H-ninpasos—-5-wuil] aleTaMuna guruuopoxJjopuna (1) (3,588
r, 15 wMoJb) © TpuTWIammuHa (3,440 1, 4,8 ™y, 34 MMOJIB) B
OUXJIOpPMEeTaHe (50 MJT) npu [epeMellMBaHnM npu KOMHAaTHOM
TeMllepaType. [IOJydeHHYID pPeaKUMOHHYK CMeChb IllepeMellMBajiM IIpU
KOMHATHOM TeMIllepaType B TeueHMe 6 UYaCOB IO IIOJIHOTO MCUe3HOBEHUHA
MCXOOHOTO aMMHa (koHTpOJIE TCX, LCMS) . BrmmaBmmil  ocamok  COJIM
TPUBTUIIaMMHAa OTQUIIE TPOBHBAJIN . duiETPaT KOHLLeHTPUPOBAaJNU npu
IIOHMXEHHOM HaBJIeHUM. I[IOJIYyUeHHHM OCTaToK ofpabaThHBalM alleTOHOM.
OBpaszoBaBUMNCSA OoCalIoK OTOUJIILE TPOBHBAJM, [IPOMEIB aJIn alneToHOM,
OVUBTUIJIOBEIM 20MPOM M CYyWMJIM Ha BO3OyXe M I[IPU I[IOHWKEHHOM IaBJIEHUM.
CoemmHeHMe 3 OBUIO IIOJIYYEeHO B BuUIe 0OeJIoT'O0 TBepHOT'0 BelleCcTBa
(1,101 o, 26%). Rf (3) 0,52 (OXM/U30-OPOIMJIOBEI CIOUPT, b:1+2
KallJlM YKCYCHOM  KMUCJIOTH) . XX  MC, MHIOMBUOYAJILHENM UK, BpeMAa
yoepxuBanusg 1,06 MmH, [M+H]*=265 (ycmnoBusa A). BOXX B yciuoBuax 1,
VMHIMBUOYAJILHEM MK, BpeMs yoepxmBanusa 10,4 wmmH. CroexTtp H-SMP
(400,13 MIu, IMCO-de, 0, M.nm., J/Tu): 1,81 (meHT., 2H, CH2CH2CH»,
J=6,5 T'm); 1,97 (¢, 3H, Me), 2,55 (v, 4H, CH2CH2CH2, J=6,5 TIu),
3,96 (r, 2H, CH)NCO, J=6,3 Tu), 4,05 (v, 2H, CH:Pyr, J=o0,3 Tmu),
6,38 (¢, 1H, CH), 7,52 (¢, 1H, CH=N), 10,35 (c, 1H, NH).

2. CuHTe?S3 TJIYTAPMJIBHEIX TIPOMSBOIOHEIX TOUIIEIITVIOB Ha JIIPVIMEpeE
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CHMHTeRa coeIMHeHMda 94

K pacteopy 10 r (28,4 MMOJb) HapaHUTPpOdeHMIJIOBOTO 3dmpa BOK-
JemumHa B 20 M guMeTuindpopMaMmia nOpubaBiagamu 4 wMia 25% BOOHOTO
pacTBOpa aMMMaka, pPeakKLUMOHHYK CMeChb BHIOepXuUBaJIM 3 4Yaca IIpu
KOMHATHOM TeMIlepaType, VyIapuBaJIM »OoCyXa, OCTaTOK pacTupau B
s0upe, OTOWUILTPOBHBAJM, MIPOMEEBAJIM 5oMpoM, Hojgyudusm 2,5 © (10,87
MMOJIb ) Bok-JjeMlMHaMMUIOa (R-f0, 6 xJyopodpopM:MeTaHOJ:32% VYKCyCHasa
kucJora 15:4:1). Ocamok pacTBopaaM B 25 wMI  TpudTOPYKCYCHOM
KMCJIOTHE, BHIepxuBaJgIu 1 dYac, yIapuBajlM, OCTaTOK pacTHUpaaiu B
>0Upe, OTOMIILTPOBHBAJM, pPacTBopsaAaIM B 50 MI »guMmMeTHmIdopMaMmua,
nodasjagaam NMM no pH-8,5, x pacrBopy nOpubasiagaiamu 5,14 o (10,8
MMOJIB ) MapaHUTPOPEHMIIOBOTO 30upa OIM-BOK-L-THMCTMOMHA, PeaKLUMOHHYO
CMEChH OCTaBJIAIN Ha HOUb npu KOMHaTHOM TeMIIepaType,
OIVMeTHUIIQOpMaMM] yIlapuBalM, OCTaTok pacTBopaaM B 10 MI CMecwu
sTHUJIalleTaT—I'ekKCcaH 8+2 M M IIPOIlyCKaJlM depes KOJIOHKY pasMepaM 3x17
CM 3alloJIHeHHYID CYCIeH3MeM CcuIMkareJd B TOM Xe cMecHu. IIpoOyKT

SJIMpoBaljiMm STWJlalneTaToM, bpaxkumu, comepXxalme ILeJieBoOe BeleCTBO

OO BEeOIVHAJIN, yhnapmeajau OoCcyXa. Mogyunim 3,95 T (9,6 MMOJB)
IpooyKTa c Rf-0,8 (xJI0pOdOopPM: MeTaHOJI: 323 YKCYyCHasda KIMCJIOoTa
15:4:1). AMuO OUIOeNTUIa PacTBOpPAIM B 25 MI  TPpUOTOPYKCYCHOM

KMCJIOTH, BHIEPXMBaJIM 1 UYac NpM KOMHATHOM TeMlepaType, YIapuBau,
OCTaTOK pacTupalu B 5»oupe, OTOUIILTPOBHEAJIM, PaCTBOPAIM B 25 MI
ouMeTuJIdopMaMrna, mDobaBjasiau NMM mo pH -8,5, K T[IOJyUYeHHOMY
pacTBOpY NOpubOaBJAIM TpeMa HopUMaMM C MHTepBaJoM 15-20 mmuyT 1,14
T (10 MMOJIb ) TJIYTapoBOTO a"uruopuna, PEeaAKIMOHHYIO cMecChb
BHIOECPXMUBAJIM 2 dYaca IIpuM KOMHATHOM TeMmIepaType, yiapuBalM, K
ocraTky npubaragau 100 M1 sTUIIalleTaTa, OCTaBJAJIM Ha  HOUB,
BHIIIABIIMM oOCaOoK OTOMJILTPOBHBAaJIM, PpacTBopaar B 100 MI  BOIH
SKCTparupoBaau 50 M >TuUilaleTaTa, BOIOHHEM CJOM yhoapuBaJlM IO
[IOJIOBMHE 0OOBeMa, obpabaTHBalM aKTUMBUPOBAHHEM YIJIEM, YIlapMBaJl,

pacTeopsau B 100 M3 2% VYKCYCHOM KMUCJOTEH, JIMOOUIM3UPOBAJM.

IoJTyuniim 3,5 . (91%) IeJeBoIToO OponoykKTa Rf-0,75
(xJI0POPOPM: METAHOJ: 32% YKCyCcHasda KMcJoTa 5:3:1). KX MC,
VHIOMBUOYAJbLHEM MK, BpeMd yIOepXUBAHUI 0,2 MMH, [M+H] =382
(ycyjoBusas A). BOXX B ycjgoBuax 1, VHOMBUOYAJBLHEM MK, BpeMsAa
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voepxuBaHug 11,8 mvmu. Conexktp H-AMP (400,13 MI'u, IOMCO-de, 0, M.I.,
J/Ty): 0,82, 0,87 (m, 6H, CH:CH(CHs)2, J=6,1 Tmu); 1,51 (M, 3H,
CH2CH (CHs3)2); 1,07 (meur., 2H, CH:CH:CHz, J=7,5 Tu); 2,15 (M, 4H,
CH2CH2CH2) ; 2,80, 2,98 (M, 2H, CCH:CH); 4,19 (M, 1H, NCH,); 4,52
(m, 1H, CCHCH); 7,02, 7,51 (ymmp.c, 2H, NHz); 7,07 (c, 1H, CCH);
7,90 (m, 1H, NH, J=8,2 Tu); 8,08 (m, 1H, NH, J=7,9 Tu); 8,23 (c,
1H, NCHN)

3. CHMHTe3 aMMIOB ’Y—aM_T/IHOMaCJ'IF[HOﬁ KVMICJIOTEL Ha IIprvMMepe CHMHTEeE3a

coenmHeHmsg 103

7 S s
’\/\K

o)
© Niv/ﬁ\v/ﬂ\
HQN X T NH —
N DI, MeCN l
o N =
O

HzN\/\/U\
— NH AN

HCI ,
N A

K pactBopy 1,36 1 (0,01 w™MoJb) 2-(3-aMMHOIPONWJI)IIMPUIOMHA B
25 My ©0e3BOOHOTO aleTOHUTPpUIIa OpubaBJIAlIM pacTBOP MMMIOa3oJuma N-
Boc—-y-aMMHOMACJISHOM KMUCJOTH I[IOJydeHHHM u3 2,23 (0,011 wMoJsb) N-

Boc—-y—aMMHOMAaCJISHOM KM CJIO TH u 1,95 T (0,012 MOJIb )

KapOOHWJIOUMMMUIOAa30JIa B 10 M1 ©e3BOOHOTO alueToOHUTpMIIa. PeaKIUMOHHYIO

cMechb TIepeMemvBajgu 4 uyaca nOpu  45°C, pacTBOpUTENS b YHOaJISaIu B

BakyyMe, OCTaTOK pacCTBOPAJIM B 300 M 9(1)1/{pa, IIPOMEIBAJIVM HaCEHEIIEeHHEBEIM

BOIOHEIM pPacTBOPOM TuApokapboHaTa HaTpusa (3x100 wmiu). OpraHUUeCKUM
CJIOM  CymMJIM Hal CcyJbbaToM HaTpMsa, PaCTBOPUTENL YHOaJaJIuM B
BaKyyMe, OCTaToOK CYWUIIN B BaKyyMe MacCJIAHOT'O Hacoca oo
I[IOCTOSAHHOTO Beca. OcTaTok pacTeopagu B 80 M1 0e3BOOHOTO 30Upa U
npubaejsaam 35 MI 5% pacTBoOpa XJIOPUCTOI'O BOHOpola B Oe3BOOHOM
MeTaHOoJIEe. PeakKUMOHHYIO CMeChb [lepeMellnBaJin npu KOMHaTHOM
TeMllepaType OO MCUe3HOBeHMA (10 maHHeM TCX) MCXOOHOT'O COeOVHEHUI
(okojsijo 4 4yacosB), pacTBoOpUTes M YIOalldduM B 2 BaKyyMe, OCTaTOK

pacTupanu C Oe3BOOHEM SOUPOM, 20VpP IOeKaHTHUPpORBAJIM IIOCJIe UYeTo

MIOBTOPAJIM TIpollenypy. OcTaTok mon séupoMm ocrTaBasaimu npu 0°C Ha 8
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YacoB. BohNaBmM¥ o0Camok OTOMIETPOBHBAJM, [IPOMHBaJIM 0Oe3BOIHEM
spupomM (3x10 w™I) M CymuaM B BakyyMe. Bmxon 1,62 1 (63%) Rs
(xjj0podopM - MeTaHos 4/1) 0,48. XX MC, MHOMBMIOYAJILHEM IIMK, BpeMd
yoepxusaHusa 0,5 mMmH, [M+H]=222 (ycimoeusa B). B3XX B ycioBuiaAx 2,
VHOVMBUAOYAJILHEM [IMK, BpeMa yHOepxuBauusg 4,00 wmH. CHoexktp 1H-AMP
(400,13  MIu, IMCO-ds, o, M.I., J/Tu) : 1,78 (rieHT., 2H,
CH2CH2CH2NH2, J=7,5 Tu); 1,87 (nenr., 2H, CHCH:CH:NH, J=7,3 Tu);
2,20 (v, 2H, CHCONH, J=7,3 TITu); 2,77 (M, 2H, CHxNHz); 3,01 (T,
2H, CHz-Pyr, J=7,5 T'm); 3,09 (xB., 2H, CH2NH, J=7,5 Tu); 7,80 (M,
1H, 5-Pyr); 7,89 (m, 1H, 3-Pyr, J=7,8 Tu); 8,15 (M, 1H, 4-Pyr);
8,39 (ymmp.r, 1H, NH); 8,74 (m, 1H, ©-Pyr, J=4,1 Tu).

4. CuHTe?S3 aMMIIOB HI/IppOI‘J'IyTaM_T/IHOBOIZ KM CJIOTEL Ha IIprMepe

CHMHTe3a coeIMHeHMdT 178

o o
OCH;  EtN
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[ Y N
N HCI
H

[ Y 0
N
H
K oxJjlaxgeHHOMY IO 0°C pacTBODY 3,5 T (27,1 MMOJIE )

OVPOTJIYTAMMHOBOM KUCJIOTEL B 25 My IMOA gpobaBagaamu 3,4 © (29,8

MMOJIB) HONSu m pactBop 6,4 © (29,8 MmMmons) DCC B 10 M JMOA.
PeakKIMOHHYI CMech IMepeMmemueanu 1 u npy 0°C m 16 U IOIpM KOMHaTHOM

TeMrepatype. OcaloK OTIOeNAlIrM OUIbBTPOBaAHMEM WM IIPpOMHBaJM 3x10 M
STUJIALIETATOM. PacTBOPUTENE M3 OOBEIMHEHHBEX OQUIBTPATOB YIOAJAJIU B
BakyyMe 1o o00paszsoBaHMA YCTOMUMBOWM IIeHH. Bexonm 5,8 1 (95%). RE
0,6 (xjgopodopMm—mMmeTaHoJs (1:1))

K pacTBOopy 2,2 1© (9,7 wMMOJNBb) N-OKCHUCYKUMHMMMIOHOTO 30uUpa
OIVPOTJIY TaMMHOBOM KUCJOTEH B 20 My IOMOA gpobaBagaau 2,35 v (9,7
MMOJIb ) OUTUOPOXJIOpHUIA ITMCTUIOMHA u 2,87 MJI (19,4 MMOJIb )

TPV TMIIaMIMHA . PeaKUMOHHYIO CMeCH liepeMellBajlll 30 MIMH. Inpn
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KOMHATHOM TeMIepaType. PacTBopuTe b YyIalsalIM B BaKyyMe, OCTAaTOK

pacTeopsaau B 20 M1 sTUialleTaTa M OpOMHBaJM 3x10 i 1% JIMMOHHOM
KMCJIOTOM, BOINOM OO HEWUTpPaJIbHOM peaKUMM M HACHIEeHHEM pPacTBOPOM
xjopuna HaTpug. OplaHMUYeCKUM CJIOM BHCyNMBaJIXM Hall 0Oe3BOIHBIM
cyJbdaToM HaTpMUA. PacTBOpMUTeEJE YHOalalM B BakKyyMe. Buoxonm 2,36 T
(80%), Rf 0,3 (xjopodopm - MeTaHos (4:1)). XX MC, MHIMBUIYAJbLHBM
MK, BpeMsa yiepxmuBaHmusa 0,23 mmuH. [M+H] =281 (ycjoBusa B). BOXX B
yCJIoBUAxX 1, MHOMBUIOyAJBLHHM @OUK, BpeMsa yIepxuBaHusa 7,0 MMH.
CnexkTp H-AMP (400,13 MI'u, IOMCO-de, &, mM.m., J/Tu): 1,83-2,23 (M,
4H, CH2CH:CH), 2,93 (M, 2H, CH:CH), 3,61 (c, 3H, OCHs); 4,02 (M,
1H, CH2CH:CH); 4,50 (M, 1H, CHz2CH); 6,84 (c, 1H, CCH); 7,60 (c,
1H, NCHN); 7,78 (c, 1H, NH), 8,05 (m, 1H, NH, J=7,8 Tm).

5. CuHTes aMuIOoB 3- (4-MMUOA30JIMJ) aKPUJIOBOM KUCIJIOTH M 33— (4-

MMMHaBOHMH)HpOHMOHOBOﬁ KVMCJIOTE Ha IIprMMepe CHMHTE3a COEeIVMHEHIMA 85
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5
K 5 MI XOJOODHOTO THMOHMIXJIOPMOAa HeOOJbMMMKM IIOPLUMAMA IIPU
VHTEHCHBHOM IIepeMemlrMBaHuM nobaeJjajam kucjgoty 1 (1 ©, 0,007 moJm) .
[locye npobGaBJeHMA BCeT'O KOJMUECTBa KMCJOTH 1 peaKUMOHHYK CMEeCh

IlepeMenmmMBaJit IIpM KHUIIEHMNM B TeUeHNe 3-4 Jacoe, 3aTeM OXJlaXIaJlM IO

KOMHaTHOM TeMIIEPATYPH . OTTOHAIN npu [TOHV)XEHHOM OaBJIEHUU
TUMOHUJIXJIOPU] . [ToJIydyeHHEM  OPpOOyKT 2 TIAaTEJBEHO  I[IPOMEBAJM  Ha
dmneTpe MoTTa adc. ToJayoJioM  (3x20 M) . BEXOIO TeXHUUEeCKOTIO
nponykra 2 cocTaBua 1,4 T (99%) . [IpooykT MCHOOJIE30BaJM Ha

cienynomell cTagur 0e3 OONOJHUTEJLHOM OUMCTKH.

CyCHeHIVPOBaJIM MCXOIHHM XJOPAHTUIOPUL KUCJIOTH 2 (1,4 1,
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0,009 wmoJm) B cyxoM [IMOA w I[OIpKM HOepeMellMBaHuM  0o0aBJIAIU
rmopoxJjiopmna amvMHa 3 (1,34 v, 0,0098 mMoJsgb) u TpusTMIJIaMvH (4 M,
0,036 MOJB). PeakUMOHHYK CMECH IlepeMellMBalii B TedeHMe 10 dYacor
IpM KOMHATHOM TeMIepaType. [0 3aBeplleHUM pPeaKUUM OTOQUIILTPOBHBAJIN
TUOPOXJIOPUL TpURTUIIaMMHa, PaCTBOPUTENL YIalldjM B BaKyyMe IIpHU
IIOHMXEHHOM HaBJieHMM. OCTAaTOK OuMmlajM C IIOMOIBI MeTola KOJIOHOUHOM
XpoMaToTrpadmumM Ha CcuIMKareje, CUCTeMa pPacTBOpUTeJIeM XJIOPUCTHIM
MeTuJIeH - MeTaHoJ (15:1). BEXOO UMCTOIO IOJYNPOIOyKTa 4 COCTaBWUII
0,65 o (35%).

PacTRopaiaM McCxXonmHHM =dup 4 (0,65 1, 0,00260 mosb) B 10 MI
50% »TaHOJIa M IHOpU IIepeMemmBaHuMM pobarjasiam KOH (0,18 ©, 0,0032
MOJIb ) . [lepeMemBaHye  MIPOIOJIKAJIM B TeueHNe 5-6 uyacoB TIIpwu
KOMHaATHOM TeMIepaType. Ilo 3aBepmeHun peaklum (TCX-KOHTPOJL B
CHUCTeMe XJIOPUCTHM MeTuJieH - MeTaHoJn (10:1)), pacTBop OUILTPOBAJU
yepes HeOOJbIMOM CJIOM lLeJuTa, PacTBOPUTEJL YIaJlaJIM B BakKyyMe.
[ToJlydyeHHYK KaJIMEBYK COJIB KMCJIOTH IIPOMBBaJM Ha OWMIbBTPE alleTOHOM,
nepepacTBoparM B abc. 2TaHOJe ¥ BHCaXMBaJIM 1eJIeBOM IpOoayKT b
nodamJjieHrMeM KoHI. HC1l (1 »xB). Bmxon mnponykra 5 0,55 ¢ (90%). XX
MC, wWHOIMBMIYAJILHEM IIMK, BpeMsa yaepxuBaHusa 0,2 wmmH, [M+H] =238
(ycyjoBus A). BIXX B ycjgoBuax 1, VHOMBUOYAJBHEM UK, BpeMsa
yoepxmuBauusa 11,8 MuH.

6. CuHTes aMIMIOB HMKaPGOHOBHX KMCJIOT, coepXxammx B

IJIyTapMJIEHOM oCTaTKe MOHO— VJIn OVIMe TWJIIb HEIe 3aMeCcTunuTeJIn, Ha

IpuMepe CHUMHTesa CcoeOuHeHus 45
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PacTtrOopsanm coemmHeHme 1 (2,6 1, 0,018 mMmosae) B 50 MJI MeTaHOJa "
nepeMemyBaJu 24 dYaca TOpM KOMHATHOM TeMIepaType. PacTBOpUTeEJIb

yIOaJdsaiIy B BakKyyMe, U IIOJYUeHHHBM TexXHUUeCKMM IOpoIykT 2 (3,2 T,

100%) MCIIOJIL30BaJIM Ha cJelyimel cTaiuu 06e3  OOINOJIHUTeJILHOM
OUMCTKU.
K pacTBOpy cCoenOmMHeHuUs 2 (6,4 o, 0,037 w™momger) B 50 M

ouMeTuIbopMaMmIa OpubOaBJAIM OpM  KOMHAaTHOM  TeMiepatype 1,1'-
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KapOOHUJIOUVMAUIA 30JI (8,3 T, 0,052 w™oJb) . PeakKIMOHHYK CMEChH
IepeMemBajJM OpM KOMHATHOM TeMIepaType 2 dYaca, I[ocje UeTro
Oo0aBJIAIM pacTBOp I'HUCTaMMUHAa (4,1 o, 0,037 w™moJw) B 20 wMI
ouMeTHUIIdopMaMuIe M CMeCh IllepeMeluBaju B TeueHre 10 yYacor IIpu
KOMHATHOM TeMIepaType. PacTBopuTesb yIalsalM B BakyyMmMe. OCTaTOK
ouMmaJM C IIOMOILI MeToma KOJIOHOUHOM XpoMaToTpaduy Ha CHuIMKarese
Purasil™ 60A, 230-400 MxM cuTo (38-63 wMxM) (Whatman) (KOJIOHKA:
onamMeTp 50 MM, BeHcoTa 400 MM, B2JH0OeHT xJiopodpopmM — MeTaHoJs (4:1)).
[Tony4yanT OpOoOyKT 3 2,6 T (26%) B BUIOEe CBETJO-XeJITOT'O Maclia.

K pactBOpy coemmHeHmsa 3 (2,6 17, 0,010 mons) B 25 MII »TaHOJa
OpudaBiaIM OpPpYM KOMHATHOM TeMIepaType PacTBOP TUIPOKCUIA KaJusd
(0,65 m, 0,052 mone) B 25 MII BOIH, IIOCJIe UYETO PeaKIMOHHYK CMeChb
IepeMellMBalM [IpY KOMHATHOM TeMIepaType B TeueHue 10 uyacor. [alee
CMeChb TIMOOKUCIHAIM KOHLUEHTPUPOBAHHOM COJIAHOM KucjoTom (1,2 M,

0,052 MOJB), PacCTBOPUTENL yIaJaM B BaKyyMe, a OCTaTOK OUMIMaJ M C

IIOMOIBID MeTOoIa KOJIOHOUHOM XpoMaToTrpaduy Ha cuinkarejie Purasil™
60A, 230-400 mMxM cuTo (38-63 MrMm) (Whatman) (xKoJiOHKA: omamMeTp 30
MM, BeIcOTa 300 wM, DIIOEHT  XJIOPOOOPM—MeTaHOJ (1:1)). Buxon
nponykra 4 1,1 1© (44%). Bejioe KpUCTaJJIMUECKOE BEIEeCTBO, XOPOIOo
pacTBOpUMOe B BoIne, Rf=0,23 B cucreMe xJjopodpopM - MeTaHos (1l:1).
XX MC, MHIMBMOYAJILHEM MK, BpeMsa yaoepxuBaumua 0,55 mmu, [M+H] =254
(ycyoBusa [IO). BOXX B ycJgoBuax 3, VHIOMBUOYAJBHEM UK, BpeMA
voepxmBaHug 11,1 mMmy. Cnexkrp SAMP H (300 13 MI'n, OMCO-de, 8, M.I.,
J/Tu): 1,05 (¢, 6H CHs); 1,67 (M, 2H, CH:CH:COOH), 2,06 (M, 2H,
CH2COCH), 2,62 (T, 2H, CH2CH2C, Jg=7,4 Tu); 3,26 (kB., 2H,
CH.CHNH, J=7,4 Tu); 6,77 (c, 1H, CCH); 7,51 (c, 1H, NCH); 7,60
(ym.c, 1H, NH)

7. CuHTe?S3 aMMIOOB HMKaPGOHOBHX KMCJIOT, comepXalx B

IJIyTapMJIEHOM OCTaTKe B KaueCTBe 3aMeCTUTeJId T'MIPOKCHMIIBEHYI TIT'DYIIILY

B O-IIOJIOXKEHMM, Ha IIpMMepe CHHTe3a COelIMHeHMA 67
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K cycneHsmum coemmHeHus 1 (18,0 o, 122,0 wMMmoJsis) B 140 MJI BOOH
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no0aBJIAIM I[I0 KallJIAM OIOHOBPEMeHHO pacTBOp HUTpuTa HaTpuda (10,0 T,
144,0 wmmoJsip) B 140 MJI BOOH M PacTBOP KOHIEHTPUPOBAHHOM CepHOMU

kucJjoTel (7,2 v, 73,0 wMMmosb) B 140 M BOIOH IIPM TeMIlepaType

peakuroHHOM cMecu He Beme 30°C, M OCTaBJIANM IepeMemyBaTbCca Ha 10

JacoB IIpHM KOMHATHOM TeMIlepaType. PacTeopuTelsk YyIDaJIAJM B BaKyyMe,

OCTaTOK BKCTpaluMpoBaJiM TOopAdMM aleToHoM (3x100 mi) . PacTBopUTEJb

YoaJldaJnm B BakKyyMe, OoCTaToOK SKCTparmpoBajn TopAdYMM XJIOPMCTEM

MeTuJIeHoM (2x100 mi) . PacTBopuTeN: YyIaAJAJM B BaKyyMe M IDoJydasn 8
r (51%) mponmykTa 2 B BuIe OeCIUBETHOTI'O CHpOIa.
K pacTrBOpPY coemmHeHus 2 (10,0 r», 77,0 wMvosab) B 150 M

XJIOPUCTOTO MeTHuJIeHa OOaBJIAJM HECKOJIBKO Karlejb IUMeTHuIdopMaMuia.

B3aTeM pPeaKUMOHHYH Maccy oxJaxmalu no 5°C u pofaBidiaM IO KalljaM

pacTBOp OkcamuiaxJjopunma (9,78 ©n, 77,0 w™MMmModb, 6,6 wia) B 30 M1

XJOPUCTOTO MeTujieHa npu 5-10°C. PeakKUMOHHYI MaccCy IIepeMemmrBaJii 3
yaca IIpM KOMHATHOM TeMIepaType, PacTBOPUTENL YyIOalalIM B BakKyyMe.

OcraTor pacTBopaM B 70 M TeTparungpobdypaHa M 0oOaBJIAIM IO

KamjgaM TIOpu TeMmaepaTtype 0°C k cycneHsum TrucrammbHa (5,0 1©, 45,0
MMOJIB) M notama (12,7 v, 92,0 Mmmosp) B 100 M guMeTuIIGopMaMMIa .
PeakKUMOHHYI Maccy repeMelnBalm 10 JacoB npu KOMHAaTHOM

TeMIlepaType, OTOUIIL TPOBHBAJIM, duabTpaT | yoaJaauM @ B BaKyyMe.
[IoJIlydeHHEM B BMIe MacJja OoCTaTOK IIPOMHBaJIM 5»doupoMm (1x50 wi),

TOpPAYMM TeTparmapodypaHoM (2x50 wi), 3aTeM aleTOHUTpMJOM (1x50
MII) . PacTBopuTeJb IOeKaHTHUpOBaJM, OCTaTKM YyIaJjdlu B BaKyyMe U
noagyvaiau 8 r© (46%) nponykTa 4 B BMIe TEMHO-KpPacHOT'O MacJa.

K pacTrBOpy coeluHeHusa 4 (3,0 1, 13,4 wMMOJIB) B CMecHu
aneToHUTpmJ - Boma (10:1, 40 wiI) pobaBiagalM PacTBOP I'MIOPOKCUIA
Hatpusa (0,52 ©, 13,0 mMone) B 1 MI BOIOH M IHepeMemmBau 10 MMHYT
IpM KOMHATHOM TeMlepaType. PacTBOPUTEN: YHaJAJIM B BakKyyMe,
OCTaToOK pacTeopsaiM B 10 MJI  BOOH M OUMIART MOHOOOMEeHHOM
XxpoMaToTpadmuerr (Dowex 5LOWX8-400, ouiaeTp: d=60 ™M, h=35 wMmM;
SJI0eHT Boma 250 wmia, 3BareM 5% BomoHeM amummak 250 M) . KoHTPOJIB
TOHKOCJIOMHOM XpoMaTorpaduenn (xjJopodopM—MeTaHOJI-5% BOIHHM PaCcTBOPR
aMMMaKa (1:1:0,1), Re=0,7) . IToJIyueHHEEe bpaxrunm OOBEeIMHAIN,
pPacTBOPUTEJIE YIOallaAlM B BaKyyMe, OCTaTOK KUIATWUIIM B CMeCHu

aueToHUTpuI-MeTaHos (4:1, 70 wi), OoUIBTpORBaJM, OCaAOOK CYULMUIU B
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cymuibHOM mkabe Tipu  TeMnepaType /0°C OO0 IMOCTOSHHOTO Beca.

Monmyvasm 1,6 1T (49%) npomykTa 5. Bejloe KpuUCTaJlJIMUEeCKOE BEMEeCTBO,

XOpOoWo pacTeopMMOe B Bome, Rfg=0,15 B cucCcTeMe XJOPOOOPM - MeTaHOJ
(1:1). XX MC, UHIMBUAOYAJIBHEM @MUK, BpeMmsa yiepxuBaHusa 0,5 wmH,
[M+H]*=242 (ycjgoBusg I'). BOXX B ycioBuax 3, MHIMBUIOYAJILHBEM MK,

BpeMs yIepxuBaHusg 7,4 MuH. CroekTp H AMP (300 13 MI'u, IMCO-ds, O,
m.n., J/Tm): 1,65, 1,87 (M, 1H+1H, CH:CH:CH), 2,23 (M, 2H,
CH.CH:CH), 2,64 (T, 2H, CH:CH.C, J=7,2 Tu); 3,31 (xB., 2H,
CH2CH2NH, J=6¢,7 Tu); 3,85 (mm, 1H, CH:CH:CH, J=4,2, 7,7 Tu), 6,79
(¢, 1H, CCH); 7,52 (c, 1lH, NCHN), 7,82 (v, 1H, NH, J=5,7 Tu).

8. CuHTes amMnIoB, 00pa30BaHHHX 3- (4-MMMOA30JIMUII) aKpPUIIOBOM

KUCJIOTOM ¥ 33— (4-UMMIAa30JIMII) IPOIMOHOBOM  KMCJIOTOM, Ha I[IpuMepe

CHMHTe3a coeIMHeHUdT 68
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K pactBOpy coemmHenmsa 1 (21,3 1, 0,154 wmomnp) B 30% BOIHOM

pacTBOpe MeTaHoJa (1200 mi), pobaBianm kaTanmusatop 10% Pd/C (5,0

T) U PeakUMOHHYK CMeCh IMIPMPOBAJM IoJauvel BOOOPOIa IpM 1 aTM U

50°C B TeueHme 48 uyacor. Ilocjie BTOTO CMECh OXJIAXIallM 0O KOMHAaTHOM
TeMIIepaTyph, KaTalM3aTop OTOMUILTPOBHBAIM uUepe3 OyMaxXHBM OUIILTP
Ha BOPOHKE, pacTBOPUTEIIb yIaJlsan B BaKyyMe. OcTaTok
KPUCTAJJIM30BaAIM M3 OUSTUIOBOTO sdmpa (150 mi) . IIoJyUeHHBM OCalok
OTOUIILTPOBHBAJIM M CYIIMIM Ha BO3Iyxe OO IIOCTOAHHOTO Beca. I[IpoOyKT
2 IoJiydaJiMm C BEXOIOM 16,5 T (76%).

K pacTrBOpy coenmHeHus 2 (16,5 1, 0,118 w~ome) B 200 M1

OuMeTHUIIdopMaMUIOe IIpU [DepeMellMBaHuM OO00aBJIAJIU (19,1 1, 0,118
MOJIb ) 1,1"-xapOOHMIOMMMMIA30JI. PeaKUMOHHYK CMEChb Hal'peBaJM IO
80°C m T1epeMemMBaJIXM B TeuyeHMe 2 YacoB. CMeCchb OxXJaxmaau U

HeOOJIBIIMMA IIopumMAMM Inpn VMHTEHCHMBHOM IiepemMelMBaHN no0aBJIAJIN
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TpusTMiIavMme (13,1 1, 0,129 Moms) U coemmHeHme 3 (19,9 1n, 0,129
MOJIBL) . PeakUMOHHYI CMEeChb IIepeMellMBaJiM IIPpM KOMHATHOM TeMIlepaType
B TeueHMe 12 yYacoB, 3aTeM CMeCh OQUJIbLTpoBalM. OUILTPAT YIOaJIaJM B
BakyyMe. IIOJIydeHHHM B BMIe MacJja OPOIOYKT OuMaJM C I[IOMOIBIO
MeToIoa KOJIOHOUHOM xXpoMaToTpadmy (KoJIoHKa: IuameTp 90 MM, BEHCOTa
ciosa copbeHTa 75 MM, D2J0eHT 2THUjaleTaT - MeTaHoJs=15:1). IIpooyKT
4 moJiyyvaJsiM B BUIE XeJITOBATOI'O MacJa, BHXOI cocTaBmJg 18 T (63%).

K pactBopy coemmHenmsa 4 (18 o, 0,075 moae) B 200 MJI BOXH
Opu IepeMemMBaHUM OoOaBJAIM cyxo¥d KOH HeboabmmuMM nopumsaMu (8,44
r, 0,15 MoJb). PeakllMOHHYK CMECh IIepeMellMBaJlM B TeueHMe 9 YacoB
IpM KOMHATHOM TeMIepaType. Ilo 3aBepmeHuu peaklum (TCX-KOHTPOJb
VMCXOOHOTO peareHTa B CUCTeMe xJiopodpopm - MeTaHos (5:1), Rg=0,7),
PacTBOPUTENIE YIOAJAIM B BaKyyMe. I[lOJIYUYeHHYK KaJIMeEBYK COJIb KMCJIOTH
[IPOMHBIB aJIN Ha dueTPE alleTOHOM, [IepepacTBOP AN B BOIE n
IIOOKUCHAT nobaBJIeHMEM KOHIeHTpupoBaHHoM HC1 (15,2 ™I, 2 92KB.)
no pH=5-6. Bonoy yImaldJaMm B BaKyyMe, OCTaAaTOK CYCIEeHIVMPORBaAJM B
MeTaHoJie (50 ™) m  uiabTpoBalM. OMIbTPpaT YIAJIAJIM B BaKyyMe,

OCTaTOK OuMmaJM C IIOMOMBI MeTola KOJOHOUHOM xpomaTorpa@MM Ha

cunmkarejie Purasil™ 60A, 230-400 MM cuto (38-63 MrM) (Whatman)
(koJioHKa: 1uamMeTp 60 MM, BECOTa cJod copbeHTa 80 MM, BJIIOEHT
XJIOpodopM - MeTaHoOJ - 25% BOOHEM pacTBOp amMmumuaka (1:1:0,05)).
[ToJTyYeHHEM IPOOYyKT 5 B BUIE KEeJITOBATOI'O Macia, XOpOoIo
PacTBOPMMOI'O B BOIOe, CYIJIM Ha BO3OYyXe IO IIOCTOAHHOT'O BecCa. BEXOI
oponykTa 5 cocTaBuMiI 3 T (18%) . XeJTOoRBaTOe KpPUCTAJJIMUIECKOE
BelleCTBO, XOPOWO pacTBopuMoOe B Bone, Rf=0,2 B cucTeMe xJiopodopM -
MeTaHoJ (1:1). XX MC, MHOIMBUIOVAJILHBIM UK, BpeMsa yIepxuBauus 0,28
MMH, [M+H] =226 (ycjoBusg ]J). BOXX B VCJIOBUEX 3, MHIMBUIYAJILHBI
MK, BpeMd yIepxuBanua 9,6 mMmH. CrnexkTp SAMP 1H (400 13MI't, JIMCO-
ds, 6, M.m., J/Tu): 1,59 (meHr., 2H. CH2CH:CH2,, J=7,2 Tu); 2,18
(r, 2H, CH:COOH, J=7,2 Tu); 2,34 (v, 2H, CHCONH, J=7,8 Twu); 2,70
(r, 2H, CHC, J=7,8 Twy; 3,03 (xB., 2H, CHXNH, J=o0,7 Tu); 6,70
(¢, 1H, CCH); 7,48 (¢, 1H, NCHN); 7,860 (ym.T, 1H, NH).

9. CuHTes aMIMIOOB, OTHOCAIMXCA K ITPOMSBOIOHEM 3-

aMMHOCVHb@OHMHHpOHMOHOBOﬁ KVMCJIOTE, Ha IIprMMepe CHMHTE3a COEIMHEHNA

145
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K cmecu (84,14 r, 0,883 MOJb) MEJKOM3MEJbUEHHOTO HUTpAaTa

Kaiusa u coemmHeHmsa 1 (36,9 wiu, 0,333 MoJbk) Opu TeMmIepaType 0 -

10°C, mnpyM MHTEHCUBHOM IIepeMellMBaHuM NOO0aBJIAJIM II0 KallJIdM CYJILOYPMII

xJjopun (64,8 w1, 0,8 MOJb) (TeMIlepaTypa PeaKUMOHHOM CMecHu He

noJpkHa npeBpmaTs 0°C) . PeaKIMOHHYI CMech IepeMmemuBaiam npu 0°C 1
yac. OxJjaxneHue yOMpalM M [IepeMellMBajy IpM KOMHATHOW TeMIepaType

OOTNOJIHUTEJIEHO 16-18 uyacoB. [JoOaBJAIM HaCHIMEHHHM BOOHHEM pPacTBOP

NaHCOs nmo pH=7-8, »KCTparnpoBaliM XJIOPUCTHM MeTuJIeHOM (2x200 i),
OpTl'aHMUeCKyrn ¢azy CymuiIr Hal CcyJbdaToM HaTpusa, pPacTBOPUTEIb
yIaJlan B BaKyyMe. TexXHUUeCKUN IPOOYyKT B BUIE ocTaTkKa
XKeJITOBATOTO uBeTa, MCIIOJIb 30BaJIA Ha cllenyrmen CTamum Bes
OOIOJIHUTEJILHOM OUMCTKM. BHXOIO TEeXHMUeCKOTO IMNpoOoyKTa 2 COCTaBMI
46,5 © (75%).

[lpy oxJaxmeHuu no 0°C B TeueHme 30 MMH HacwmaioT aMvmakom 500
MJI  OMBTUIIOBOTO 5bupa u OpubOaBRILgIM eT'o OOHOM IOpLUMEMN IIpHU
MHTEHCUBHOM IepeMemuBauumu npu 0°C K pacTBOpy coeluHeHusa 2 (46,5
r, 0,249 wmoJur) B 500 M1 IOIMZTUIOBOTO 20Mpa. PeakKUMOHHYK Maccy
nepeMelMBaagM 1 dYac OpM KOMHATHOM TeMIepaType. BHOaBIMM OCaloK
OTOUIIE TPOBHBAIM . OMIBTpaAT YHalsaJIM B BakyyMe »OocyXa, K OCTaTKy
notapagau 30 MI XOJOOHOTO »0Mpa, BHIIABIMM oCaIoK OUJILTPOBAJIN,
IIPOMEIB AJIN 20 MJI XOJIOOHOTO sdupa, CYIINIIN Ha BO3IOyXe oo
I[IOCTOSAHHOTO Beca. Mosyuanu BeJrit W ciera KeJITOBATHIMN
KPUCTAJINIMUECKUY NOpOoAyKT, BExonm 24,7 T (60%).

K pacrBOpy coemmuHenus 3 (10 o, 0,066 mMonp) B 50 MJI BOIOH
npubaBisaiM BOOHEM pacTBOp I'MIpPOKCHMIa kaamua (6,71 m, 0,120 wmoJb)
B 50 MJT BOIEL. PeaKUMOHHYIO Maccy KUIIATUIIN C oBpaTHEM
XOJIOOUJIBHUKOM B TeueHNe 1 yaca, oxXJlaXIalu OO  KOMHAaTHOMU

TeMIepaTyph, IOobarjsaau 10% COJAHOM KMUCJIOTH OO pH=2-3 U yIaJjdaJu B
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BakKyyMe 1nocyxa. K noJjiydeHHOMy ocalky notasjagaiam 150 M alleToHa "
NepeMemreanT 30 MMH, oCamoK OQUIIbLTPOBAJIM, MIPOMEEBAJM aleToHOM (100
MII) . OMILTPAT OTIEJNAIM UM yIaJalyM B BakKyyMe, IIoJiydasu OecliBeTHHM
KPUCTAJUIMUECKUM TMPOoOYyKT 4, CymmIM Ha BO3Oyxe OO IIOCTOSHHOM
MaccCH, BHXOIO 8,8 T (96%).

K pacTBoOpyY COeIVHEeHMN I 4 (4,2 T, 0,027 MOJIb ) u
TUOPpOKCUCYKUMHMMUOa (3,47 1, 0,030 MOJB) B CMEeCHM pacTBOpUTeJIel
orMokcaH-auneToH (9:1, 400 wmi) nobGarJsgiM IO KallJIgM IIPUM KOMHAaTHOM
TeMIepaType pacTsop N,N-munmrigorexkcumikaptomummvmna (6,2 ©, 0,030
MoJib) B 50 M OMokcaHa. PeaKUMOHHYID MacCy IIepeMellMBaliM B TeueHNe
12 4YacoB. BubmnaBmmy ocamokK OTOMILTPOBHBAJM, MOPOMHEBaJIM 50 M
OIVOKCaHa, OpTaHMUeCKUM CJIOM VYyIalalduM B BakyyMe. K [DoOJyUYeHHOMY
OCTaTKy nobaBJIgam 50 MJI sTHJalleTaTa, BHIIIaBIIMM ocamok
OTOMIIB TPOBEBAJM, MNPOMHEBaJIM 30 MJI sTHUJalleTaTa, CYIMIM Ha BO3IOyXe
0O IIOCTOSHHOTO Beca. Illojiyuajau OeJBl KPpUCTaJJIMUeCKUM OIpoayKT b,
BEIXOO 3,3 T (48%).

K pacTreOpy coemuHenudsa 6 (1,33 1o, 0,012 w~ome) B 30 wMI
oMeTuIdopMaMuIe OpubaBiidaiM coelduHeHue 5 (3,3 1, 0,013 wMoJb) .
PeaKIIMOHHYI MacCcCy I[epeMemMBalM IIpM KOMHATHOM TeMIepaType B
TedeHMe 16 YacoB. U3OHTOK pacCTBOPUTENIS YIaldJdu B BaKyyMe,

HOJ’IyT{eHHbIIZ OCTaTOK ounrimaJim C IIOMOIIBIO MeTOoOa KOJIOHOUHOM

xpoMaToTrpadumu Ha cuiIuKareie Purasil™ 60A, 230-400 MM cuTo (38-
63 mMxM) (Whatman) (BrHCoTa cJjioa copbeHTa 40 MM, IMaMeTp KOJIOHKMU
20 MM, DJIOEeHT MeTaHoJ - xJopodopMm (1:5)). IlodyuyeHHOe CBETJIO-
XKeJITOe MacJio pacTBopasn B 20 M MeTaHoJa, Opubabianu 4M pacTeopa
HC1 (10 mjI) B »sTmjaleTaTe, OCTabBIaaIM Ha 10 yacoB IIpM KOMHaTHOM
TeMIlepaType. Briria B ocallok OTQUIIE TPOBHEBAJM, IIPOMEIB aJIu
HeOOJIBIIMM KOJIMUECTBOM MeTaHoJla M CYIMJIM Ha Bo3ayxe. Ilojgyuanu
BeJibll KPUCTAaJIIMUeCKUM OPOAOYKT, XOPOmMO PacCTBOPMMEINM B BOOE, BHXOI
1,88 m (82%), Re=0,45 B cucreMe xjopodpopMm - mMeTaHos (1:1). XX MC,
VHIOMBUOYAJbHEM MK, BpeMsa  YIOEepXUBAHUSI 0,5 wmH, [M+H] =247
(ycyoBua I'). BOXX B ycJjgoBuax 1, VHOUMBUOYAJLHEM UK, BpeMAa
voepxuBaHug 7,9 mmuu. Croexktp AMP H (400 13MI'n, IMCO-D6, O, M.I.,
J/Tu): 2,53 (v, 2H, CH.C, J=7,8 Tu), 2,79 (v, 2H, CHC=0, J=6,7
r'm), 3,1e¢ (7, 2H, CH2S, J=o0,7 Tu), 3,34 (xB., 2H, CHzNH, J=0,4
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I'm), o,84(c, 2H, NH2Z); 7,43 (¢, 1H, CCH), 8,26 (v, 1H, NH, J=5,60
r'm), 9,00 (¢, 1H, NCHN); 14,51 (ym.c, 1H, NH).

10. CuHTES aMIIOOB HMKaPGOHOBBIX KMCJIOT, comepXalliix B

TJIYTAapUJILHOM OCTaTKe KapOOKCWUJIBHYI TIPYINy, saMemeHHylo Ci1—-Csg

aJIKMJIOM, Ha IIpMMepe CHHTEe3a COoenNMHeHud 63

0 DMAP CDI HN
Tonyon N
Et;N : 5 Rﬁ
N
H
CMecCh TJIYTapoBOTO aHTUOpUoa (10 T, 87,6 MMOJIbL) , N-
TUOPOKCUCYKIMHUMAITA (3 1, 2,1 w™MMOJB), 4 - nVIMe TMJIaMUHOTIMPUIOMHA

(1,07 », 8,8 MMoOJB), O0e3BOIHOTO TpeT-OyTaHoJsa (24 wmi, 262 MMOJIbL)
¥ TpUsTWUIIaMyHa (3,6 M, 25,8 MMOJIBE) B CYXOM TOJIyOJIe IIepeMelNVBaliu
Ipu KOMHATHOM TeMmmnepaType 30 MMH, 3aTeM KUIATUIM B TeueHre 8 U U
OCTaBJIAJM Ha HOUL IIPM KOMHATHOM TeMmIepartype. CMeck pas3baBJiidaiu

sTuJlalneTaToM (250 wi), nDpomeBaiu 10% pacTBOPOM JIMMOHHOWM KMCJIOTEL

(3x100 Mi1), 3aTeM HACHIEHHBEM pPacTBOPOM coJu (2x50 M), CymuJIM Ham
0e3BOOHEIM CyJbdaToOM HaTpMA, PacCTBOPUTENE YIaJldJM B BakyyMe.
[IpooyKT BHEOEJAIM C IIOMOWBI QJBI-XpoMaToTIpadMy Ha CUIMKarese,
IIOMPY S CMecbl »TujalleTaT-rekcaH (1:1). TIoayuvamu 4,5 © (27%)
s0upa (1) B BMIe OecuBeTHOT'O Macja, [M-H]*=187,409.

K pacTBOpy MOHO-30Mpa (1) (2,2 o, 11,7 w™mMoJB) B 50 wMI
fe3BOOHOTO TeTparunpodypaHa pobaBiasaan 1,1'-KapOOHMIOUMMMIA3OJ
(2,26 1, 14 w™MMOJIbB) ¥ KUMIOATMIM CMechk B TeueHMe 1 u. 3arem
OXJIaxXxIaJinu oo KOMHATHOM TeMIlepaTypPH, no6aBJIAaIn TUCTaM1H
ourunpoxJjopun (2,15 o, 11,7 MMonbk) M TpusTuiamuH (3,28 wMia, 23,4
MMOJIb) . PeakUMOHHYK MaccCy IepeMellMBaJlM B TeUeHMe 8 U IIpu
KOMHaTHOM TeMlepaType, BeumMBaiu B 100 mia 10% pacTBOpa HoTama,
DKCTparMpoBaliM OuUxXJiopMeTaHoM (3x75 M), cCcymmaM Hal Oe3BOIHEM
cyJbdaToOM HaTpUA, PacTBOPUTEJL yIaldalu B BakKyyMe. Hejseron

IPOOYKT BHIOEJAIM C IIOMOmMbI (Jasm-xpoMaTorpaduy Ha CcuiImkarese,
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DITONPY 4 CMECEI OMXJIOPMETAaH - MeTaHOJ (10:1) . [TocJie
[IepeKpUCTAIIIM3ALMY M3 >3TUilalleTaTa nojgydaiau 1,1 1 (33%) LeJeBOTro
BemecTBa B BuAe OeJlkIXx KpucTaJuioB. XX MC, UMHOMBUIOYAJbHHENM UK,
BpeMda yHoepxuBaHusa 0,93 MuH, [M+H]t=282 (yciaoBusa X). BOXX B
YCJIOBUAX 6, MHIOVWBUIYyAJLHHM [IMK, BpeMsa yIepxuBaHusa 13,4 MHUH.
CrnexkTp !H-AMP (400,13 MI'u, OMCO-de, o, M.m., J/T'u): 1,38 (¢, 9H,
CHsCH), 1,068 (menr., 2H, CH2CH.CH;, J=7,5 Tu); 2,06 (T, 2H,
CH.CONH, J=7,4 Tu); 2,15 (v, 2H, CH:COO, J=7,4 Tu); 2,60 (T, 2H,
CH:C, J=7,4 Tu); 3,24 (m, 2H, CH:N); 6,73 (ymmp.c, 1H, CCH); 7,46
(m, 1H, NCHN, J=1 Tu); 7,70 (ymmp.c, 1H, NH); 11,67 (ymmp.c, 1H,
NH) .

11. CuHTEeS aMIIOOB HMKaPGOHOBBIX KMCJIOT, cogepxamnx B

TJIYTapMUJILHOM OCTaTKe KapOOoKCHMJIIBHYID TIPYINy, saMemeHuyin Ci1—Csg

aJIKMJIOM, Ha IPpMMepe CUHTe3a COoelIVMHeHUHa 64

0 PrOH/TMSCI
\
KunsdueHne
¢ obpaTHbIM
XOnogrnbHUKOM : §7 5
24 4
W C
H

CMeckr TJIyTapoBOoTO aHrumpuzoa (4,8 1©, 42 MMOJB), THUCTaMMHAa

IZ\f

ourugpoxJjiopuna (6 r, 32,6 MMOJIb) M TpusTHMiIamuHa (13,7 wia, 97,8
MMOJIB) KuNATMIM B 150 My ©e3BOOHOTO TeTparMIpodypaHa B TeueHNe

24 y, oxJlaxmoaJin 0o KOMHATHOM TeMIlepaTyPH, ocallok

OTOUIILTPOBHBAJM, IPOMHBaJIM TeTparugpodypaHoM U cymmiam opu 70°C B
TeueHne 10 4. IToJsly4daJin 10 iy (94%) KM CJIO TH (1) B BUIE
TPUBTUIIAMMOHMEBOM COJIM, KOTOPVYVI MCIOJL30BaJM Ha Ccjelyolel CcTaauu
fe3 IOOIOJIHUTEJIbLHOM OouMcTKM. [M+H]'t=225,99,.

K cycneH3mMM KMCJOTH (1) (3,26 1, 10 wMmoJse) B 50 M
0e3BONHOTO H-IpPOIMaHoJla »nobaBJaaaM o karjaaMm 2,54 s (20 MMOJIB )
TPUMEeTUIIXJIOPCUJIaHa . PeaKIMOHHYID Maccy IIepeMemMBalM OpY KOMHAaTHOM

TeMllepaType B TedeHue 4 u, pasbaepjggaian 100 w1 sTUjalueTarTa,

Q.

npomMelajin  10% pacTBopoM noTama (2x100 w™Mj), 3aTeM HaCHIEHHBM
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pacTBOopoM coJim (2x50 wi), cymuiaM Haln Oe3BOOHEIM CyJbGaToOM HaTpPpULI,
PacTBOPUTENIE YIHaJIAlIM B BakyyMe. IIpOOYKT BHIOEJSJIM C IIOMOMBK QJIBII—

xpomaTorpaQMM Ha CluJirMKarese, SJIMpyAd CMeChI IUMXJIOPpMeTaH—METaHOJI

(10:1) . Ilociye mepexkpucTalliM3alvy W3 >s3TUIalleTaTa [oJiydaju 2 T
(74%) ULeJeBOTO COeIMHEHMSA B BuOe OeJlEIX KpucTajJioB. XX MC,
VHIVBUOYAJILHEM — IIUK, BpeMiad YIepXUBaHUAI 0,4 wumH, [M+H] =268
(ycyoBusa X). BOXX B ycJoBMSX 6O, VHIOIMBUOYAJBHEM UK, BpeMAa

voepkmuBaHug 11,8 mvuu. Conexkrp H-AMP (400,13 MI'u, IMCO-de, 8, M.I.,
Jg/Tu): 0,87 (v, 3H, CHsCHz, J=7,4 Tu), 1,56 (r, 2H, CH2CH2CHz,
J=7,1 I'm), 1,73 (o, 2H, CH2CH2CH2), 2,07 (n, 2H, CH2CO, J=7,5 Tu);
2,06 (v, 2H, CH.COO, J=7,5 Tu); 2,00 (v, 2H, CHC, J=7,4 Tu);
3,25 (m, 2H, CH:N); 3,95 (v, 2H, CH:0, J=6,7 Tu); 6,73 (ymup.c,

1H, CcCH); 7,46 (m, 1H, NCHN, J=1 Tu); 7,72 (ymmp.c, 1H, NH);

11,7 (ymmp.c, 1H, NH).

12. CuHTeSs aMMIIOB HMpOPHyTaMMHOBOﬁ KIMCJIOTEI, Ha IIprMepe

CHMHTeRa coeIMHeHMT 185

N
O \\//\\N O
N ) -+ L::::J ————::?<:;:1\\Tr/N\\,/’\\qt:::]
O

O

CycneHsuwn KucJjoTeH (1,55 o, 12 Mmosws), N,N,N',N’'-TeTpameTusi—
O- (BeH30TpMaz30J-1-MJI) ypoHUYM TeTpadTopbopaTra (3,85 1, 12 MMOJIBL)
M TPpUDTUIIaMMHAa (1,06 ™M, 12 MMmoJIB) B 50 w™MI @»muxJiopMeTaHa
nepememvBaau 10 wmH., »pobaBiadiam ammH (1,54 1, 12 wMMOJIB) U
[IepeMemBaIM eme 1 4Yac, pacTBOPUTEJIb YIaJlalM B BaKyyMe OocyxXa WU
BHOESJIAJIM C TIIOMOMBI KOJIOHOUHOM XpoMaToTpaduy Ha CcuIMkarese,
SIIOUPY A CMeCchbl IUXJIOPMEeTaH — MeTaHOJ — BOOHEM ammuak (5:1:0,01).
IOOMOJHUTEJILHO OuMIalIM C IIOMOmbLI0 IOIpeHdapaTuBHOM BOXX Ha copbeHTe
Cig B TpamveHTe 0,1% MypaBbMHOM KUCJOTH B Bomde - 0,1 MypaBbMHOM

KMCJIOTH B alleTOHUTPWUIIE, CYIIUJIM B BakyyMe. llojgyuvasgu 1,43 1 (50%)

1IeJIeBOTO IponykKTa B BUIE KeJITEIX KpMUCTaJlJIOB. KX MC,
VHIOMBUOYAJbHEM MK, BpeMAad yIOepXuBaHUI 0,2 MMH, [M+H] =240
(ycyoBua X). BOXX B ycJgoBuax 3, VHOUMBUOYAJBHEM UK, BpeMsAa
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vIepXkMBaHUg 8,2 MMH. CrnexTp *H-AMP (400,13 MIwu, IMCO-ds, O, M.I.,
J/Tu): 1,43 (M, 2H, CHCH:CH2CH2 CHz); 1,59 (M, 4H, CHz2CH2CH2CH2
CHz); 1,87 (mmmm, 1H, CH2CH:CH, J=12,0; 9,0; 5,06; 4,5 Tu); 2,11
(m, 2H, CH2CH2CO); 2,24 (mmmm, 1H, CH2CHeCH, J=12,0; 9,8; 8,4; 6,8
'm); 2,62 (ym. c, oH, NCHz2); 3,28 (m, 2H, NHCHzCH2N); 3,96 (mom,
1H, NHCHCHz, J=8,6; 4,6; 1,0 I'u); 7,68 (ym. ¢, 1H, NH); 7,94 (ym.
C, 1H, NH).

13. CuHTes coenuMHeHMM, colepxammux -C-0-C(=0)- cBI3bL, Ha

IpuMepe CHHTe3a COeOMHeHUsa /2

\\ COOH
e ™ G ™ Lo 83—

OH COONa OH COOBn
H
1 _ 2 : 3 , 4
(’3 0
N N\ SN N l
_— ( \ O COOBn - 4 \ O/N\//\CQOH
N N
H 5 , H 6

K HarperoMmy mo 45°C pactBopy NaOH (13 1, 0,32 mojye) B 100 M
MeTaHoJIla nobaBJaiiM coeluHeHre 1 (25 mi, 0,32 MoJb). PeaKUMOHHYID
Maccy mnepememmpBany 12 uyacoB mnpu 60°C, nocje UYero MeTaHOJ YIaJsan
B BakyyMe. I[IOJIYUEHHEM OCTAaTOK IIPOMBEIBAJJM IUSTUIIOBHM 2d0MpoM (2x250
MJI) M CYIMJIM B CYIMJILHOM mKady npu Temneparype 40°C B TeueHue 12
JacoB, NoJydYalu 38 T OpoaoykKTa 2 C BEHxXomoM 95%.

K cycroneHsuM coenMHeHMS 2 (38 1, 0.30 wmojgs) B 100 M1
oMeTHIdopMaMroa OpubaBiasaan OeH3uya Opomumn (29 wia, 0,25 wMoJb) .
PeakKUMOHHYH MacCCy BHIOEPXMEBaAJM I[IpK IepeMellMBaHMM 2 daca I[Ipu
TeMrlepaType 60°C. PacTBOpuUTelNb YIAJAAM B BaKyyMe, IIOJIYUYEHHEBN
ocTaTok paszbaBiaiu nobarsjeHueM 10% BoOHOIC pacTeopa NaHCOs (200
MJII) W B3kKcTparmpoBam CClg (3x250 wi1). OpTraHUUYecKMe OQpakLuu
obwemuHANM, cyusr Han Naz2S0s. PacTropuTeslb yOaldlnM B BakyyMe,
OCTaTOK CyWMJIM Ha BO3OyXe OO IIOCTOSAHHOT'O Beca. llojlydyalsM OIPOOYyKT
3 (47 o, 80%).

K pacTBoOpPY COeIOVMHEeHN A 3 (9,0 T, 0,046 MOJIB ) "

TpudbeHunpocoémur (15,0 1, 0,056 wmoss) B 100 M mouMmMeTuIIdOpMaMMUIa
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mobaBiaganm coemgmHeHme 4 (6,3 v, 0,046 ™MoJNb) . IlOJIyUdeHHYID CYCIIEH3MIO

OXJIaxmalin no -5°C u MenJIeHHO no6aBJIaIu hinZaZiclolnielelsizni

azsomukapbokcuyiar (11 wu, 0,056 MOJB) IHOpM TeMIlepaType He BHIIE

+5°C. PeakKUMOHHYI CMeChb IepeMemyMBagu 12 YacoB NIpM KOMHATHOMN

TeMllepaType. PacTBopuTelslb VYIaJidlM B BakKyyMe, OCTaATOK ouMllajguM C

[IOMOIBI0 MeToHa KOJIOHOUHOM xXpoMaTorpadmmu Ha cuiamkarese Purasil™

60A, 230-400 MM curo (38-63 MrM) (Whatman) (koJloHKa: IOuaMeTp 50
MM, BHCOTa cCJiod copbeHTa 75 MM, CcUCTeMa TI'eKCaH - »>Tujauerar -
MeTaHoJs (300:150: 1)) . Ilomyuvanu 6,7 T nOpolyKTa 5, BExom 45%.

K pPacTBOPY COeIVHEeHn A 5 (4,9 T, 0,016 MOJIb ) B
TeTparugpodypaHe (50 M) , no0aBJIAIN 10% Pd/C (0,5 ).

PeakKUMOHHY CMeCh I'MIPHMPOBaJIM BoLopomoM Ipy 80 aTM. B TedeHue 12
yacoB. IllocJie IMIPOXOXOeHMS peakUMM CMeChb [IpOIyCKaJlM dYepes3s CJOou

nesmmTa (10 MM) . PacTBOPUTENE yHalldIM B BakyyMe. OCTaTOK OUMIAJIN

C TOMOmMbI MEeTOoHa KOJIOHOUHOM XpoMaToTpadmum Ha cuiamkareje Purasil™

60A, 230-400 mxM cuTo (38-63 MxM) (Whatman) (xoJioHKA: ouamMeTp 20
MM, BHCOTa cJjiog copBeHTa 40 MM, CHCTEMa XJOPOYOpM - MEeTaHOI
(4:1)). Tlonyuvaam nponykr 6 2,7 1 (75%). BeclUBeTHHEe KpPUCTAJLJIH,
pacTBOpUMEe BOone, Rf=0,2 B cucrTeme xJjiopodpopmM - MeTaHoJs (4:1). XX
MC, WHOIMBUOYAJIbHHM IIMK, BpeMsa yIoepxuBaHusa 1,9 wmH, [M+H]t=227
(ycyjoBusg I'). BOXX B  vycejaoBuAx 1, MHIOIMBUIOYVAJLHEM IIMK, BpeMA

yoepxuBaHusg 13,6 mmH. CroexkTp SMP 'H (400 13 MI'u, IMCO-ds, O, M.mo.,
J/Tu): 1.78 (neur., 2H. CH2CH2CHz, J=6,9 Tu); 2,25 (v, 2H,
CHCOCH, J=7,1 Tu); 2,58 (v, 2H, CH.CO, J=7,5 Tu); 2,74 (T, 2H,
CHC, J=7,5 T'my; 4,01 (v, 2H, CHO, J=6,5 Tu); 6,74 (c, 1H, CCH);
7,50 (c, 1H, NCHN).

14. CuHTeS aMIIIOB HI/IpOI‘J'IyTaM_T/IHOBOﬁ KMCJIOTEI, Ha IIprMepe

CHMHTe3a coeIMHeHMT 188
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N N 0] 0
0 A\
3

PacTBOp CBEeXelepelHaHHOTO (MM CBEeXelOoJIydeHHOTO) aMMHa 1 (3
v, 00,0168 w™MoJdg) ¥ OIUPOTJIYTaMMHOBOW KMcCJOTH 2 (2,4 1, 00,0168
MoJig) B 10MyI MeTaHOJa, BHIOEPXUMBAJIM Henejw, pasbaeiagamu 10 wia

S@Mpa, OT(]_)MJIBTpOBBIBaJ'IM BHIIABRIIMM OCAIOK. HpO,JIyKT IIPOMEIBaJIMM CYXVIM

s0upoM c gpobaryieHmeM 10% wMeTaHoJla. Brxonm 4 1T (82,2%). XX MC,
VHIOMBUOYAJbHEM UK, BpeMsa  YIOepXUBAHUI 3,6 MMH, [M+H] =290
(ycyoBua I'). BOXX B ycJjgoBuax 1, MHIOUMBUOYAJBLHEN UK, BpeMAa

voepxuBaHug 10,6 Mua. Crnexkrp H-AMP (400,13 MI'u, IOMCO-de, 0, M.I.,
J/Tu): 1,85-2,23 (M, 4H, CH:CH:CH), 3,26 (M, 2H, CCHCH2N); 3,55
(M, 2H, CCH2CH2N); 3,95 (M, 1H, CH2CH2CH) ; 7,41 (T, 2H,
enusormasoJs, J=7,6 Iua), 7,49 (v, 2H, ©6eHnzoTMazoJjg, J=7,6 Iu),
7,77 (¢, 1H, NH), 7,95 (m, 2H, ©6eHszsormazoJs, J=8,0 Iwua), 8,06 (m,
2H, ©6euszsormasoJj, J=8,1 Iu); 8,19 (v, 1H, NH, J=5,7 Tu).

15. CumHTes Ci1-Cg aJIKMJIAMUIOB Ha I[IpUMepe CHUHTEe3a COEeIMHEHUH

141
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Xopomo IepeMellMBaeMyl CMechb ImMcTamuHa (12 1, 0,108 wMoJb),

alnnetoHa (6,27 o, 0,108 w™MoJb), VYKCycHOM kucjorer (9,7 1, 0,162
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MOJIb) , TpualeTokcuboporugpuma (22,9 1», 0,108 w~oms) B 400 M
MeTUJIeHa BHIOEPXMBaIM 3 IOHA Opu TeMmrneparype 30-35°C. HobGamasgmm 100
MJI 20% TUOPOKCHUIA HaTpuUA. Cijom  pasnesdanu, AKCTPATUPOBAaJIN
XJIOPUCTEIM MeTMJIEHOM C nobaBJjieHMeM u3olponaHoJsa (5*50). PacTeop
buIbETPOBANIM Uepe3 IMAPOCKOIMYECKY BaTy. PacTBOpUTEeNbE YyHaJldlM B
BakyyMme. llojgyvaiu 2,2 © (13,3%) coeIuMHeHMsa 3, MCIOJL30BaJIM eTo
najiee 6es3 HOOIOJIHUTEJILHOM OUMCTKU.

K pacTBoOpy coenVMHeHU 3 (2,2 T, 0,014 MOJIb ) B
nsonponaHoJie (20 wI) HDoOaBJIAIM IIpKM I[IepeMellMBaHUM WM OXJIaXIeHUU
TJIYTapOBHM  aHTUIPUI (46 1, 0,053 w™MoOJB) . I[locsie pobGaBJeHMUSA,
PeaklMOHHYK CMeCh BHIOepXaluM 12 dYacoB. PaCcTBOPUTENbL YIalalu B
BakyyMe. OCTaTOK ouMmalM xpoMaTorpaduel Ha CUIMKaTreJle Ha KOJIOHKE
namHo 30 cM, IMaMeTpoM 5 cM. D2J0eHT XJIOPpodopM-—XJIOPOodopM—MeTaHOJI
(5:1). Bmxom 1,5 o (39,1%). [M+H]'=268,17. Cnextp AMP 'H (400 13
M, IMCO-de, 6, M.m., J/Tu): 1,12 (c, 6H, CHs); 1,75 (neHr., Z2H,
CCH2CH2CHC, J=7,0 Tu); 2,17 (T, 2H, CCHCH:CH:C, J=7,0 Tu); 2,39
(T, 2H, CCH:CH2CHC, J=7,1 Tu); 2,90 (T, 2H, CCH:CH:NC, J=7,0 Tu);
3,37 (¢, 1H, ©OH); 3,60 (c, 1H, CCH:CH:NCH); 3,69 (T, 2H,
CCH2CH2NC, J=7,0 Tu); 6,90 (¢, 1H, NCHC); 7,49 (c, 1H, NCHNH);
8,24 (c, 1H, NH)

AHAJIOTMYHO C I[IPUBENeHHBIMM MeTOIMKaMM IIOJIYUYeHE CJlefyllye
COeOMHEHUA (bez oI'paHMUeHUA I[IE€PEUMNCIIEeHHEMHA) , IpUBEeOEeHHEEe B

Tabnmiie 2:
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Tabmuua 2
Homep 1o
dopmyiia KoHCTaHTEL
3agaBKe
XX MC, mMHOIMBMIOYAJILHHEM OMK, BpeMa yIepxuBaHusa 0,3
1 MMH, [M+H]*t=229 (yciaoBua A). B3IXX B ycjgoBmax 1,
VMHOVWBYIAOYAJBHEM UK, BpeMsa yIepxubaHusda 9,8 MUH.
XX MC, MHOMBMIOYAJILHHENM OIMK, BpeMs yIepxuBaHusa 0,3
2 O§T/\V/\E/MK/A\E:> MMH, [M+H]*=229 (ycjgoBusg A). BOXX B ycinoBrmax 1,
> VHIVBUOYAJILHEM TIMK, BpPeMsS yIepXuBaHusg 12,1 MMH.
XX MC, MHOMBMIYAJILHBM I[IMK, BpeMsa yIepxuBaHusga 2,1
3 O\rn\/Aj( ~> MMH, [M+H]"=228 (ycjgoBug I'). BOXX B ycinoBmax 1,
VHIVBUOYAJLHEM TIMK, BpeMsa yIepxuBauHusg 11,7 MMH.
[M+H]*=228,13 CnexTtp SAMP 1H (400, 13MI'1, IMCO-de,
6, ™m.m., J/Tu): 1,62 (meHT., 2H, CCH2CH2CH2C,
J=7,0 T'm); 1,65 (mr, 2H, NCHCH:CH:NH, J=11,2 Twu,
o \H J=6,5 TI'm); 2,04 (v, 2H, CCHxCH:CH:C, J=7,0 Tw);
4 Y\/\n/ \/\(\NH

NCHCH;NH, J=7,5 Twu); 3,19 (T, Z2H,

1H, NCH); 7,65 (c, 1H, NCHCH>CH,NH)

NCHCH:CH2NH) ; 5,70 (c, 1H, NCHCH:NH) ;

2,37 (v, 2H, CCH:CH:CH.C, J=7,1 Tu); 2,92 (m, Z2H,

NCHCH2CH2NH,

J=6,5 TIw); 3,37 (c, 1H, OH); 4,01 (M, 1H,

7,28 (c,

N3MEHEHHAA CTPAHNLA
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MMH, [M+H]*=243

XX MC, MHOIMBMIYAJLHBEM IMK, BpeMsa yIepxuBaHusg 0,7

(ycyoBusa A). BOXX B ycioBuMAx 1,

VHIVBUOYAJbLHEM IIUK,

BpeMda ynepxueaHuga 10,6 MMH.

MMH, [M+H]+t=243

XX MC, MHOMBMIOYAaJILHBM [OIMK, BpeMsa yIepxuBaHusga 0,7

(ycgoBusa A). BOXX B ycJjoBuaAx 1,

VMHOUBUOYAJIbHE IIUK,

BpeMa yhnepxubaHusa 10,8 MmH.

MMUH, [M+H]*=243

XX MC, MHOMBMIYAJILHHENM OIMK, BpeMsa yIepxuBaHusa 0,7

(ycyoBusa A). BOXX B ycioBUAxX 1,

VHIVBUOYAJbLHEM UK,

BpeMsa yoepxueaHusa 5,02 MuH.

[M+H]*t=244,17.

CnnexkTp AMP 1H

T'm); 2,10 (c,

J=7,1 T'u); 2,61

OE)/ 4,07 (c,
CHCHﬂﬁhNﬂC)

(400, 13MI'u, IOMCO-ds, 0, M.nO.,

J/Tu): 1,52 (oT,
J=6,8 TITu),; 1,62

3H,

(o,

(T, 2H, NHCH:CH:NH,

1H,

2H, CHCH;CHNHC, J=9,2 Tu,

(nmeur., 2H, CCH2CH2CH2C, J=7,0

NHCHCH,CHzNH) ; 2,12 (T, 2H,

CCH:CH2CH2C, J=7,0 Tu); 2,37 (T, 2H, CCH2CH:CH:C,

2H, NHCH:CH, J=9,9 Tu); 2,607
J=7,5 TIm);, 2,86 (7, 2H,

NHCH,CH,NH, J=7,5 Tu); 2,97 (m, 1H, CH); 3,04
(T, 2H, CHCH,CHNHC, J=6,8 Tu); 3,37 (c, 1H,

NHCH,CH,NH) ; 7,65 (c, 1H,

N3MEHEHHAA CTPAHNLA
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MMH, [M+H]*=245

XX MC, MHIVBMIYaJLHHEM MK,

(ycyoBusa I'). BOXX B yCJIOBUAX

VMHIMBUOYAJLHEM [IMK, BpeMsa yIepXMBaHMUA 8,0 MUH.

BpeMda yIOepXMBaHUA 2,2

2,

10

MMH, [M+H]*=245

CnnexTp AMP 1H

J=7,4 Tm), 2,18
(M, 1H, morph),

(M, 2H, morph),

XX MC, MHIVBMIYaJILHBM MK,

(ycgoBusa I') . BOXX B yCJOBUAX

VMHIMBUIOYAJbHEN UK, BpeMd yIepXrBaHUI 5,4 MUH.

BpeMda ymnepxuBaHua 0,2

3,

(300, 13MI'u, OMCO-D6, O, w™M.no.,

(r, 2H, CH2COOH, J=7,4 Twu), 2,

2,68 (M, 2H, morph), 2,97

7,79 (v, 1H, NH, J=5,3 Tw).

J/Tu): 1,30 (m, 2H, CHCH,), 1,70 (p, 2H,
COCH2CH:CH.CO, J=7,4 Tu), 2,07 (T, 2H, CH2CONH,

59

(T,

1H, morph, J=10,2 I'), 3,07 (kB., 2H,
CH2CH2NH, J=6,9 Tu), 3,29 (M, 1H, morph), 3,62

11

5, w™M.m., J/Tu):
Jg=7,0 Tu); 2,16

1H, NCHCHC, J=5,

[M+H]*=238,12 CnexTtp AMP 1H (400, 13MI'1, IMCO-de,

1,64 (menr., 2H, CCH2CH:CH2C,

(T, 2H, CCHxCH2CH2C, J=7,0 Tu);

1 I'm); 8,92 (¢, 1H, NCAN)

2,37 (7, 2H, CCHCH:CHC, J=7,1 Tm); 3,13 (7, 2H,
CCH.CH2NHC, J=7,2 Tu); 3,32 (1, 2H, CCH2CH:NHC,
J=7,2 Tw; 3,37 (c, 1H, OH); 6,51 (m, 1H,
NCHCHC, J=5,1 Tu); 7,94 (c, 1H, NH); 8,62

(m,

N3MEHEHHAA CTPAHNLA
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[M+H]+=238,12 Cnexrp fAMP 'H (400, 13MI'u, IMCO-ds,
6, ™m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH2CH2C,
J=7,0 Tu); 2,16 (v, 2H, CCHxCH:CH:C, J=7,0 Tn);
°§T/“\¢/\W/Nﬂv/\\mjfj 2,37 (r, 2H, CCHzCH:CH.C, J=7,1 Tu); 3,37 (c, 3H,

© NNF OH); 3,38 (T, 2H, CCHCH:NHC, J=7,0 Tu); 3,48
(7, 2H, CCHCHNHC, J=7,0 Tu); 7,26 (c, 1H,
NCHCHCH); 7,94 (c, 1H, NH); 8,69 (c, 2H,
NCHCHCH)

[M+H]*=238,12 CnexTtp SMP 1H (400, 13MI'1, IMCO-de,
6, ™m.m., J/Tu): 1,64 (menr., 2H, CCH2CH2CH2C,
J=7,0 TI'm); 2,16 (v, 2H, CCH:CH:CH:C, J=7,0 Twu);
NH\/\</_\> 2,37 (v, 2H, CCH:CH:CH.C, J=7,1 Tu); 3,05 (T, Z2H,
w = CCH.CH2NHC, J=7,2 Tu); 3,30 (T, 3H, CCH2CH:NHC,
o ° J=7,2 TIw); 3,37 (¢, 1H, OH); 7,36 (o, 1H,
CHCCH.CHyNH, J=8,0 TIwu); 7,63 (om, 1H, CHCHCHC,
J=5,1 T'u, J=8,0 Tu); 7,94 (c, 1H, NH); 8,80 (m,
1H, CHCHCHC, J=5,1 Im)

N3MEHEHHAA CTPAHNLA
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[M+H]+=225,12 Cnexrp fAMP 'H (400, 13MI'u, IMCO-ds,
6, ™m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH2CH2C,
J=7,0 T'm); 2,16 (v, 2H, CCHxCH:CH:C, J=7,0 Twu);
o NH 2,37 (v, 2H, CCH:CH:CH.C, J=7,1 Tu); 2,82 (T, Z2H,
§T/A\V/A\”/ @:/ NHCCH2CH2NH, J=7,2 Tu); 3,15 (T, 2H, NHCCH2CH2NH,
J=7,2 TIu); 3,37 (c, 1H, O©H); 5,87 (mm, 2H,
CHCHCH, CHCCHpCHNH, J=4,0 Tu, J=4,0 Tu); 6,33
(c, 1H, CHCHCH) ; 7,94 (c, 1H, NHCCH:CH2NH) ;
11,18 (c, 1H, NHCCH,CH,NH)

o) NH A XX MC, MHOMBMIYAJILHBNM [IMK, BpeMsa yIepXuBaHug 2,6
§T/\\/A\H/ \//\T(«> MMH, [M+H]"=226 (ycjgoBug I'). BOXX B ycjgoBmax 1,

VHOIVBUOYAJILHEM IIMK, BpeMsa yIepxuBauusa 11,5 MmH.

[M+H]*=278,13 CnexTtp SAMP 1H (400, 13MI'1, IMCO-de,
6, ™m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH2CH2C,
Jg=7,0 Tu); 2,16 (T, 2H, CCH2CH2CH2C, J=7,0 Tu);

NH N
Oﬁ/\/ﬁ(\/\(// \ 2,37 (7, 2H, CCHCHCH,C, J=7,1 Tuw); 3,28 (v, 2H,
N

- CCH:CH:NHC, J=7,0 Tu); 3,37 (c, 1H, OH); 3,47
(r, 2H, CCH,CH,NHC, J=7,0 Tu); 7,94 (c, 1H,
CCH:CH2NHC) ; 9,03 (c, 1H, NHCNCHN); 9,21 (c, 1H,

NCCHN) ; 13,60 (c, 1H, NHCCH;CHzNH)

N3MEHEHHAA CTPAHNLA
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17

Mk/

[M+H]*=278,13 Cnexkrp sMP
9, w™M.m., J/Tu): 1,64

Jg=7,0 Tu); 2,16 (T, 2H,
2,37 (T, 2H, CCH2CH2CH2C,

(c, 1H, NCHNC); 13,65 (c

H (400,13MI'u, [

(rieuT.,

MCO—d6,

2H, CCH2CH2CH2C,

CCE&CHZCHZC/ J=7,

J=7,1 T'u); 3,37

OH); 3,48 (M, 4H, CCH:CH:NHC,
(c, 2H, CCHxCH:NHC); 7,96 (c,

CCH2CH2NHC) ;
1H, NHCHN) ;

, 1H, NHCCCN)

0 Tu);
(c, 1H,
7,94
8,40

18

F N
H

[M+H]"=278,13 Cnexrtp AMP
o, w™M.m., J/T'm): 1,64

Jg=7,0 Tu); 2,16 (T, 2H,
2,37 (T, 2H, CCH2CH2CH:C,

(r, 2H, CCH:CH:NHC, J=7,0
CCH2CH2NHC) ; 8,01 (c, 1H,

H (400, 13MI1,

(rieuT.,

,HMCO_d6/

2H, CCH2CH2CH2C,

CCE&CH2CH2C/ J=7,

J=7,1 T'u); 3,37

OH); 3,54 (T, 2H, CCH:CH:NHC,

J:7IO PH);

NHCCHNC) ; 12,55 (¢, 1H, NHCCHNC)

0 T'u);
(c, 1H,
3,60

') ; 7,94 (c, 1H,
NHCHN) ; 8,81 (

c, 1H,

19

N
O§rﬁ\/ﬁ\wﬂi//\ﬁﬂ\ S
OH o NN

[M+H]*=290,13 Cnexkrp sMP
9, w™M.m., J/Tu): 1,64

Jg=7,0 Tu); 2,16 (T, 2H,
2,37 (T, 2H, CCH2CH2CH2C,

8,83 (c, 1H, NCHCHN); 9,
(c, 1H, NCHCN)

H (400, 13MI1,

(rieuT.,

,HMCO_d6/

2H, CCH2CH2CH2C,

CCE&CHZCHZC/ J=7,

0 Tw);

J=7,1 I'm); 3,37 (c, 1H,

OH); 3,56 (v, 2H, CCH:CHzNHC,
(T, 2H, CCH:CHNHC, J=7,0 Twu);

18 (c,

J=7,0 Twu);

3,60

7,94 (c, 1H, NH);

1H, NCHCHN) ;

9,31

N3MEHEHHAA CTPAHNLA
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20

OMN\/\[I/\l
Ol o] P /‘l

9, w™M.m., J/Tu): 1,64 (meHT.,

2,37 (v, 2H, CCH2CH:CH.C, J=7,1

(T, 2H, CCH2CH:NHC, J=6,8 TIwmu);

1H, NCHCCN)

[M+H]+=290,13 Cnexrp fAMP 'H (400, 13MI'u, IMCO-ds,

2H, CCH2CH2CH2C,

J=7,0 T'm); 2,16 (v, 2H, CCHxCH:CH:C, J=7,0 Twu);

T'm),; 3,21 (7, Z2H,

CCHCH2NHC, J=6,8 Twu); 3,37 (c, 1H, OH); 3,48

7,94 (c, 1H, NH);

9,03 (c, 1H, CCHN); 9,39 (c, 1H, NCHN); 9,81 (c,

21

HO. NH N
e} O
e

9, w™M.nm., J/Tu): 1,64 (meHT.,

2,37 (v, 2H, CCH2CH:CH.C, J=7,1
OH); 3,53 (T, 2H, CCH:CH:NHC,
(T, 2H, CCH:CH:NHC, J=7,2 T'nu);
8,69 (c, 1H, NCCNCH); 8,90 (c,

(c, 1H, CHNCCC)

[M+H] =290, 13 CnexTtp SMP 1H (400, 13MI'1, IMCO-de,

2H, CCH2CH2CH2C,

J=7,0 TI'm); 2,16 (v, 2H, CCH:CH:CH:C, J=7,0 Twu);

T'u); 3,37 (c, 1H,
J=7,2 Tu); 3,55
7,94 (¢, 1H, NH);
1H, NCHNC); 9,18

N3MEHEHHAA CTPAHNLA
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[M+H]+=209,09 Cnexrp AMP 'H (400, 13MI'u, IMCO-ds,
6, ™m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH2CH2C,
J=7,0 TI'm); 2,16 (T, 2H, CCH:CH:CH:C, J=7,0 TIwu);
2,37 (T, 2H, CCH2CH2CH:C, J=7,1 Tu); 2,81 (T, 2H,
NCCH,CHzNH, J=7,2 Tu); 3,29 (v, 2H, NCCH2CH2NH,
J=7,2 TIu); 3,37 (c, 1H, OH); 6,79 (m, 1H,
CHCCH2CH:NH, J=4,6 Tu); 7,40 (m, 1H, NSCH, J=4,6
Tm); 7,94 (c, 1H, NAH)

[M+H] =209, 09 CnexTtp SAMP 1H (400, 13MI'1, IMCO-de,
6, ™m.m., J/Tu): 1,64 (menr., 2H, CCH2CH2CH2C,
J=7,0 TI'm); 2,16 (T, 2H, CCHxCH:CH2C, J=7,0 Tw);
2,37 (T, 2H, CCHCH:CHC, J=7,1 Tu); 2,57 (T, 2H,
CCH.CH2NHC, J=7,0 Tmn); 3,37 (r, 3H, CCH2CH:NHC,
OH, J=7,0 Tw); 7,07 (c, 1H, SCHC); 7,67 (c, 1H,
NCHC); 7,92 (c, 1H, NH)

[M+H] =209, 09 CnexTtp AMP 1H (400, 13MI'1, IMCO-de,
6, ™m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH2CH2C,
J=7,0 TI'm); 2,16 (T, 2H, CCH:CH:CH:C, J=7,0 TIwu);
2,37 (T, 2H, CCH2CH2CHC, J=7,1 Tu); 2,80 (T, 2H,
SCCHCHNH, J=7,0 TIwu); 3,33 (T, 2H, SCCH2CH:NH,
J=7,0 TIu); 3,37 (c, 1H, OH); 6,79 (c, 1H,
CHCCHCHeNH) ; 7,71 (c, 1H, SNCH); 7,94 (c, 1H,
NH)

N3MEHEHHAA CTPAHNLA
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25

[M+H]+=227,10 Cnexrp fAMP 'H (400, 13MI'u, IMCO-ds,
6, ™m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH2CH2C,
J=7,0 T'm); 2,16 (v, 2H, CCHxCH:CH:C, J=7,0 Twu);
2,37 (v, 2H, CCH:CH.CH.C, J=7,1 Tu); 2,80 (T, Z2H,
NCCH,CHzNH, J=7,2 Tu); 3,27 (v, 2H, NCCH2CH2NH,
J=7,2 Tua); 3,37 (¢, 1H, OH); 6,76 (c, 1H,
CHCCH,CHoNH) ;7,03 (¢, 1H, NOCH); 7,94 (c, 1H,
NH)

26

[M+H]*=227,10 CnexTtp SAMP 1H (400, 13MI'1, IMCO-de,
6, ™m.m., J/Tu): 1,64 (menr., 2H, CCH2CH2CH2C,
J=7,0 TI'm); 2,16 (v, 2H, CCH:CH:CH:C, J=7,0 Twu);
2,37 (v, 2H, CCH:CH:CH.C, J=7,1 Tu); 2,48 (T, Z2H,
CCH.CH2NHC, J=7,0 Tn); 3,35 (T, 3H, CCH2CH:NHC,
J=7,0 I'u); 3,37 (¢, 1H, OH); 7,92 (¢, 1H, NH);
8,27 (c, 2H, NCHC, CHCCH2CH:NH)

27

[M+H]*=227,10 CnexTtp AMP 1H (400, 13MI'1, IMCO-de,
6, ™m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH2CH2C,
J=7,0 T'm); 2,19 (v, 2H, CCHxCH:CH:C, J=7,0 Tw);
2,37 (v, 2H, CCH:CH.CH.C, J=7,1 Tu); 3,16 (T, Z2H,
CHCCH,CH,NH, J=7,0 Tu); 3,31 (v, 2H, CHCCH.CH:NH,
J=7,0 TIw); 3,37 (¢, 1H, OH); 5,88 (c, 1H,
CHCCH.CH:NH) ; 7,94 (c, 1H, NH); 8,46 (c, 1H,
NCHCH)
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28

OH

[M+H]+=227,10 Cnexrp fAMP 'H (400, 13MI'u, IMCO-ds,
6, ™m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH2CH2C,
J=7,0 T'm); 2,19 (v, 2H, CCHxCH:CH:C, J=7,0 Tw);
2,37 (v, 2H, CCH:CH.CH.C, J=7,1 Tu); 3,29 (T, Z2H,
CCH.CHNHC, J=7,0 Tu); 3,36 (1, 3H, CCH:CH,NHC,
J=7,0 Tw); 3,37 (c, 1H, OH); 7,94 (c, 1H, NH);
8,06 (c, 1H, COCH); 8,34 (c, 1H, CNCH)

29

[M+H]*=228,10 CronexTtp SMP 1H (400, 13MI'1, IMCO-de,
§, ™m.m., J/Tu): 1,64 (menr., 2H, CCH2CH2CH2C,
J=7,0 TI'm); 2,16 (v, 2H, CCH:CH:CH:C, J=7,0 Twu);
2,37 (v, 2H, CCH:CH:CH.C, J=7,1 Tu); 2,87 (T, Z2H,
NCCH,CHNH, J=7,0 Tu); 3,36 (v, 3H, NCCH:CH.NH,
J=7,0 I'm); 3,37 (¢, 1H, OH); 7,065 (¢, 1H, CH);
7,94 (c, 1H, NH)
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CH,

5, M.Ono.,

2,44 (r, 2H,
2H,  NCCH:CHoNH,

J/Tu): 1,03 (m, 3H, CHs,

CCH2CH2CHCH3,
J=6, 8 T) ; 3,23 (T, 2H,

[M+H]+=240,13 Cnexrp fAMP 'H (400, 13MI'u, IMCO-ds,

J:6/7 PU.) 7

1,95 (or, 2H, CCH2CH:CHCHs, J=10,5 T, J=7,0 Tu);

J=7,0 Tu); 2,73 (T,

30 HOMNH\/\(\NH
3 S N/ NCCH2CH2NH, J=6,8 ) ; 3,35 (TKB., 1H,
CCH2CH2CHCH3, J=10,5 TI'w, J=6,7 Tw); 7,05 (c, 1H,
NHCHC); 7,56 (c, 1H, NCHNH); 7,67 (c, 1H,
NCCH2CH:NH) ; 7,70 (¢, 1H, NCHNH); 10,57 (c, 1H,
OH)
[M+H]*=240,13 CnexTtp SAMP 1H (400, 13MI'1, IMCO-de,
6, m.m., J/T'm): 0,93 (m, 3H, CHs, J=7,4 Tu);
1,97 (rm, 2H, CCH:CH.CHCHz, J=7,0 I'm, J=9,4 Twu);
CH, 2,14 (v, 2H, CCH;CH:CHCHs;, J=7,0 Tu); 2,23 (TKB.,
31 ”OMNHM\\/% 1H, CCH:CH.CHCHs, J=9,4 Tu, J=7,4 Tu); 2,73 (T,
o o NH

2H, NHCCH,CH.NH, J=
NHCCHCH;NH, J=6,8 Tm)
(c, 1H, NCHNH); 7,94
(¢, 1H, NHCCH:CH:NH) ;

6,8 Tu); 3,24 (T, 2H,
; 7,05 (¢, 1H, NCHC); 7,70
(c, 1H, NHCCH:CH2NH); 8,24
11,93 (¢, 1H, OH)
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32

7\
O§T/\v/\W/ML/A\//C;>

OH o}

XX MC, MHOIMBMIYAJLHBEM IMK, BpeMsa yIepxuBaHusg 1,8
MMH, [M+H]*=240 (ycjgoBusg B). BOXX B ycioBmMax 2,

VHOIVBUAOYAJILHEM I[IMK, BpeMsa yIepxuBaHusa 12,0 MHH.
Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
J/Tu): 1,69 (M, 4H, CHzCH2CH2,); 2,07 (v, 2H,
CH.CONH, J=7,5 Tu); 2,19 (v, 2H, CH2COOH, J=7,5
T'm); 2,59 (v, 2H, CHC, J=7,06 Tu); 3,006 (xB.,
2H, CH:NH, J=7,6 Iu); 6,09 (M, 1H, dypaH); 6,33

(m, 1H, oQypaHn); 7,50 (M, 1H, oypaH); 7,84

(ymup.T, 1H, NH)

33

O—N

NH
HOM /\(>/o\
CHy
¢}

[M+H]*=257,11 CnexTp AMP 'H (400,13MI'u, IMCO-ds,
6, ™m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH2CH2C,
J=7,2 T'u); 2,19 (v, 2H, CCH:CH2CH:C, J=7,2 Twn);
2,37 (T, 2H, CCHzCH:CH:C, J=7,1 Tu); 3,14 (T, 2H,
CCH.CH2NHC, J=7,0 Twn); 3,32 (T, 2H, CCH2CH:NHC,
J=7,0 I'm); 3,37 (c, 1H, OH); 3,92 (c, 3H, CHs3);
5,01 (¢, 1H, CH); 8,01 (c, 1H, NH)
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34

O§r/\v/\m/Ni//\v/£;§

TodpeH) ;

THnodpeH) ;

XX MC, MHOMBMIYAJILHBEM OIMK, BpeMda yIepxuBaHusa 2,0
MMH, [M+H]*™=256 (ycjgoBusa B). BO9XX B ycioBmMax 3,
VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepxuBaHusa 10,2 MHH.
Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
J/Tu): 1,
1,72 (meHTr., 2H, CH2CH.CHNH, J=7,5 T'n); 1,85 (T,
2H, CH.COCH, J=7,3 TITwu); 2,03 (v, 2H, CH2CONH,

63 (neut., 2H, CH2CH2CH2COCH, J=7,3 Tu);

J=7,3 ITm); 2,79 (r, 2H, CHC, J=7,5 Tu); 3,00
(KB., 2H, CH2NH, Jg=7,5 Tu); 6,86 (M, 1H,

6,93 (M, 1H, T™uoden),; 7,28 (m, 1H,

8,11 (ymup.T, 1H, NH)

35

7,25 (m,

J=4,1 T'u)

J/Tu) : 1,
1,78 (newr., 2H, CHz2CHz:CH:NH, J=7,5 Tu); 2,09 (T,

(kB., 2H,

XX MC, MHOIMBMIYAJILHBEM IMK, BpeMsa yIepxuBaHusga 0,4
MMH, [M+H]"=251 (ycjgoBusg B). BOXX B ycioBMSx 2,

VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepxuBaHusa 16,0 MHH.

Cnextp <‘H-AMP (400,13 MIu, IOMCO-de, O, M.O.,

70 (newT., 2H, CHz2CH2CH2COOCH, J=7,3 Tu);

2H, CHCONH, J=7,3 Tm); 2,20 (r, 2H, CHzCOOH,
J=7,3 Tu); 2,71 (v, 2H, CH.C, J=7,5 Tu); 3,03

CH2NH, J=7,5 T'u); 7,19 (M, 1H, 5-Pyr);
1, 3-Pyr, J=7,8 Tu); 7,68 (M, 1H, 4-

Pyr); 7,82 (ymup.T, 1H, NH); 8,46 (m, 1H, 6-Pyr,

N3MEHEHHAA CTPAHNLA
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36

MMH, [M+H]™=271
MHIMBUOYaJIbHBI

CnnexTp IH-5MP

CH,COOH, J=7,5
T'm); 3,28 (xB.,

J=7,4, 2,2 T'u);

XX MC, MHOIMBMIYAJLHHEM [IMK, BpeMda yIepxuBaHusa 1,5

(ycyoBusa B). BOXX B ycJoBUAX 2,

IMK, BpeMA yIOepXuBaHMA 8,9 MUH.

(400,13 MIw, HOMCO-ds, 0, M.H.,

J/Tu): 1,66 (meHTr., 2H, CH2CH2CHz, J=7,5 Twu);
2,04 (v, 2H, CH:CONH, J=7,5 Tu); 2,15 (T, 2H,

Tm); 2,71 (v, 2H, CHC, J=7,0
2H, CHyNH, J=7,0 Tu); 7,42 (&,

1H, 5-Pyr, J=7,4 Tu); 7,68 (mm, 1H, 4-Pyr,

7,86 (ymmp.T, 1H, NH); 8,23 (&,

1H, 2-Pyr, J=2,2 Tu),; 12,02 (ymmp.c, 1H, -COOH)

37

MMH, [M+H]'=261
MHIMBUOYaJIbHBI

CnnexTp IH-AMP

CH2COOH, J=7,5
T'm); 3,32 (xB.,
1H, CH); 8,00

1H, -COOH)

XX MC, MHOMBMIYAJILHBNM [IMK, BpeMsa yIepxuBaHusg 1,5

(ycyoBusa B). BOXX B yCJIOoBUAX 2,

MK, BpeMda yIepXuBaHUA 8,9 MMH.

(400,13 MIwu, HOMCO-ds, O, M.HO.,

J/Ty): 1,68 (neHT., 2H, CHCH:CHz, J=7,5 Tu);
2,08 (v, Z2H, CH2CONH, J=7,5 Tu); 2,18 (T, Z2H,

Tm); 2,91 (v, 2H, CHC, J=7,3
2H, CHxNH, J=7,3 Tu); 6,01 (c,

(ymup.T, 1H, NH); 12,02 (yump.c,

N3MEHEHHAA CTPAHNLA
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[M+H]+=271,13 Cnexrp fAMP 'H (400, 13MI'u, IMCO-ds,
6, ™m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH2CH2C,
o J=7,0 TI'm); 1,82 (menr., 2H, CCH:CH;CH:NH, J=7,2

Y\ Tm); 2,12 (v, 2H, CCHxCH.CH.C, J=7,0 Tu); 2,39
N o’ (7, 2H, CCH.CH:CH,C, J=7,1 Tum); 2,67 (r, 2H,
CCH2CH2CH2NH, J=7,3 ') ; 3,10 (T, 2H,
CCH2CH2CH2NH, J=7,2 Tu); 3,37 (c, 1H, OH); 3,91

(c, 3H, CHs); 4,96 (c, 1H, CH); 7,65 (c, 1H, NH)

XX MC, MHOIMBMIYAJILHBM I[IMK, BpPeMsa yIepxuBaHusg 1,7
MMH, [M+H]*=275 (ycjgoBusg B). BOXX B ycjoBMEx 2,

VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepxuBaHusa 11,4 wMuH.
CnexTtp <‘H-AMP (400,13 MIu, IOMCO-de, O, M™M.O.,

A\ J/Tu): 1,63 (mewr., 2H, CH2CH2CH2COOH, J=7,3 Tn);
N o 1,74 (meur., 2H, CHCH:CH;NH, J=7,5 T'm); 1,84 (r,
2H, CH.COCH, J=7,3 Tu); 2,03 (v, 2H, CHCONH,
J=7,3 Tu); 2,78 (v, 2H, CHC, J=7,5 Tu); 3,07
(xB., 2H, CH:NH, J=7,5 Tu); 0,64 (c, 1H, CH);

8,18 (ymup.c, 1H, NH)

N3MEHEHHAA CTPAHNLA
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40

Ny

XX MC, MHOIMBMIYAJLHBEM IMK, BpeMsa yIepxuBaHusg 1,8
MMH, [M+H]*=274 (ycjgoBusg B). BOXX B ycjgoBuax 2,
VHOIVBUAOYAJILHEM I[IMK, BpeMsa yIepxuBaHusa 15,6 MHH.
Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
J/Tu): 1,66 (meHTr., 2H, CH2CH2CHz, J=7,5 Twu);
1,90 (v, 2H, CH:COOH, J=7,5 Tu); 2,06 (T, 2H,
CH2CONH, J=7,5 TITwu); 2,84 (v, 2H, CHC, J=7,2
Tm); 3,38 (M, 2H, CHx2NH); 6,13 (c, 1H, 3-uHpmo);
6,90 (v, 1H, 5-muypgoJs, J=7,4 I'u); 6,97 (v, 1H, 6-
uHupoJs, J=7,4 Tu); 7,28 (m, 1H, T-mHpoJs, J=7,4
I'm), 7,38 (g, 1H, 4-wiupos, J=7,7 TIu); 8,25
(ymup.1, 1H, NH); 11,43 (ymmp.c, 1H, —-COOH)

41

XX MC, MHOIMBMIYAJLHEM OIMK, BpeMsa yIepxuBaHusga 0,4
MMH, [M+H]"=251 (ycjgoBusg B). BOXX B ycjoBMSxX 2,
VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepx uBaHusa 16,5 MHMH.
CnexTp <‘H-AMP (400,13 MIu, IOMCO-de, O, M.O.,
J/Tu): 1,71 (M, 4H, CHCH:CH2); 2,09 (T, 2H,
CH.CONH, J=7,3 Twu); 2,20 (v, 2H, CH:COOH, J=7,5
T'm); 2,58 (v, Z2H, CHC, J=7,3 Tu); 3,04 (xB.,
2H, CHxNH, J=7,3 Tu); 7,23 (m, 2H, 2-pyr, J=5,2
'm); 7,83 (ymmp.r, 1H, NH); 8,44 (m, 2H, 3-pyr,
J=5,2 T'u)
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42

CrnexkTp SMP 1H
J/Tu): 1,64
CCH2CH2CH2C,
J=6,9 TIu); 3,16
3,37 (c, 1H,
1H, CCHCHC,

J=9,2 T'u); 8,01

(400, 13MI,
(rmeHT.,
2,16 (T, 2H, CCH:CH2CH2C,
J=7,1 Tu);

(o, 2H,
OH) ;
J=9,2 Tu);

(c,

HMCO_dGI 6, M.,H.,

2H, CCH2CH:CH:C, J=7,2 Tu);

J=7,2 Tu); 2,37 (T, 2H,
2,68 (v, 2H, CCH;CH,NHC,
J=6,9 Tu);
6,56 (o,

CCHCHC,

CCH>CH,NHC,
3, 85 (C/ 3H/ Cﬂ3);
7,50 (m, 1H,

1H, NH); 8,29 (c,

1H, NCHC)

43

OH CHy O N

KX MC,
0,75 MMH,

YCJIOBUAX 1,

VHIUBUIYaJIb HBIA
[M+H] =254

VHIVIBVIOYaJlb HEI

11K, BpeMAd YIepPXVMBaHMA

(yciioBusa B). BOXX B

MK, BpeMA

yoepxuBaHmusa 11,3 MMH.

44

CH;

NH

MuH, [M+H]*=254

CnnexTp SAMP 1H
J/Tu): 1,07 (c,
2,01 (M, 2H,
T'uy; 3,24 (kB.,
1H, CCH); 7,53

NEH)

(ycyoBusa ) .

VHIVBUOYAJbLHEM IIUK,

(300, 13MIz,

oH.

CEZCO) 14

2H,

(c,

XX MC, MHOIMBMIYAJLHBEM OIMK, BpeMsa yIepxuBaHusg 1,2

BSXX B ycJoBMAX 3,

BpeMda yhoepxueaHusga 11,7 MMH.

HMCO_dGI 6, M.,H.,

CHs); 1,08 (M, 2H, CHxCH:CO),
2,00 (T, 2H, CH2CH:C,

6,77 (c,

J=7, 3
CH:CHNH, J=7,3 Tu);

1H, NCHN);

7,85 (ym.c, 1H,

N3MEHEHHAA CTPAHNLA
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XX MC, wuMHOIMBMIOYAJLHEM IIMK, BpeMa YIepXMUMBaAHUA
0,55 MMH, [M+H] =254 (ycioBusg 1) . BOXX B
YCJIJIOBUAX 3, VHOMBULOY aJIbHEIM K, BpeMda

yoepxuBaHma 11,1 MuH.

. CHsNH Crnextp SAMP H (300,13MI'u, IMCO-ds, &, M.I.,
el \/\‘@N J/Tw): 1,05 (¢, eH. CHs); 1,67 (v, 2H,

CH2CH2COOH) , 2,06 (M, 2H, CH:COCH), 2,62 (T, Z2H,
CH2CH:C, J=7,4 Twy; 3,206 (xB., 2H, CHCH:NH,
J=7,4 I'm); ©,77(c, 1H, CCH); 7,51 (c, 1H, NCHN);
7,060 (ym.c, 1H, NH)

[M+H]*=241,13 CnexTtp SAMP 1H (400, 13MI'1, IMCO-de,
6, m.m., J/Tm): 2,31 (m, 2H, CCHCHCH2C, J=10,2
ru); 2,41 (m, 2H, NH.CHCH,COH, J=9,1 Tu); 2,71
o \H (v, 2H, NCCH,CH,NH, J=6,8 Tu); 3,16 (v, 2H,
§T/A\r/\ﬂ/ \//\Tﬁ\NH NCCH2CH2NH, J=6, 8 Tu) ; 3,49 (meHT., 1H,
NH,CHCH2COH, J=10,2 Tu); 3,92 (c, 2H, NHz); 7,05
(c, 1H, NHCHC); 7,56 (¢, 1H, NCHNH); 7,70 (c,
1H, NCHNH); 7,94 (c, 1H, NHCCH.CHNHz); 12,36 (c,
1H, OH)
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136

[M+H]+=283,14 Cnexrp fAMP 'H (400, 13MI'u, IMCO-ds,

6, m.m., J/T'u): 1,80 (c, 3H, CHs); 2,35 (m, 2H,

1,70 (¢, 1H, CH:CH2CHCHz); 2,16 (T, Z2H,

CCH,CHNHC, J=11,5 Tu); 2,53 (m, 2H, NHCHCH:COH,
°§/°“3 J=8,2 Tmu); 2,71 (T, 2H, NHCCH:CH2NH, J=6,8 TIwu);
47 HO:;:,/\Q/NH\/\K)/N 3,15 (v, 2H, NHCCH.CHNH, J=6,8 Tu); 4,22
o (menT., 1H, NHCHCH.CCOH, J=11,5 T'u); 7,05 (¢, 1H,
NcHC); 7,70 (¢, 1H, NCHNH); 7,85 (c, 1H,
NHCHCH2COH) ; 7,94 (¢, 1H, NHCCH:CHNH); 8,24 (c,
1H, NHCCH2CH:NH); 11,82 (c, 1H, OH)
[M+H] =269, 19 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
8, M.m., J/Tm): 1,11 (M, 4H, CH2CH:CHCHg,
CH2CH2CHCHz) ; 1,58 (rm, 2H, NCHCH.CH.NH, J=6,8
T'm, J=9,8 T'u); 1,02 (meHT., 2H, CCH2CH2CH2C,
J=7,0 T'm); 1,66 (m, 2H, CHxCHCH2CH:2NH, J=8,3 T'm);
HO NH N

(T, 2H, NCHCH.CH;NH, J=6,8 Tm); 3,37
OH); 7,65 (c, 1H, NH)

CCH2CH2CH2C, J=7,0 Tu); 2,37 (T, 2H, CCH2CH2CH:C,
J=7,1 T'u); 2,53 (nmenr., 1H, NCHCH2CH2NH, J=8,3
Tu); 2,03 (M, 4H, CH:CH2NCHz, CH:CH2CHCH:2); 2,93

(c, 1H,

N3MEHEHHAA CTPAHNLA
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49

CH,CHCHCH2CHz) ; 1,36 (T,

N 2H, CCH2CH,CH.C, J=7,0 Tu);

@] o]
/M\V/A\V/H\ /\\//[;1] CCHCH2CH2C, J=7,0 Tu);
HO NH

J=7,1 T'u); 2,45 (mneHT.,

(c, 1H, NH)

50

J=7,5 T'u); 1,57 (neHr.,

(T, 2H, CCHz2CH2CH2CH2,

CCH.CH;NHC, J=7,0 Twu);
(c, 1H, OH)

N3MEHEHHAA CTPAHNLA

[M+H]+=269,19 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,

§, m.m., J/Tu): 1,33 (M, 6H, CHCHCH,CHzNH,
1H, CH:CHCHCH:CHg,

Tm); 1,37 (¢, 1H, CHCHCH2CH:2NH) ;

2H, CCH2CH2CH:C,
1H, CH2CHCH2CH2NH, J=8,2
Tm); 2,58 (M, 6H, CH:CH:CHCHz, NCHzCH2z);
2H, CHCHCH2CH2NH, J=8,2 Twu); 3,02
CH,CHCHCH,NH, J=6,5 Tn); 1H, OH);

[M+H]*=283,20 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,

§, M.m., J/Tu): 1,01 (T, 2H, CCH:CH,NHC,
Tm); 1,46 (M, 8H, NCH:CH:C, CH:CCH2CH:NH,
CH,CCHpCHNH) ; 1,47 (menr., 2H, CCH:CH.CHCHz,
2H, CCH2CH,CH2CHz,

0]
)|\/\)J\ Tu); 2,18 (v, 2H, CCH:CHCH»CHa,
HO NH o

J:7/2 PH) ;

J:6/ 9 Tu) ;

NCH2CHz, NCH2CH2, NCH:CH:C) ;
1H, NE);
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51

L1 0
HOJJ\/\)J\NH/\/N

[M+H]+=269,19 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
6, m.m., J/Tu): 1,53 (meHT., 2H, CCH2CH:CH:C,
J=7,2 Tu); 1,88 (M, 6H, CHCHCHaN, CH,CH,CHCH:,
CH»CHaNCH») ; 1,95 (M, 1H, CH); 2,28 (T, 2H,
CCHCH2CH2C, J=7,2 T'u); 2,37 (T, 2H, CCH2CH2CH:C,
J=7,1 T'm); 3,37 (c, 1H, OH); 3,52 (T, 2H,
NCH:CH:NHC, J=7,1 T'u); 3,67 (M, ©H, CHNCH2CH:NH,
CHCH:CHoN, CHNCH2CHoNH); 4,12 (v, 2H, NCH,CH,NHC,
J=7,1 T'm); 8,32 (¢, 1H, NH)

52

CHs
/

OmNH \/\EN/>

XX MC, MHOMBMIYAJLHBNM [OIMK, BpeMsa yIepxuBaHusa 0,9
MMH, [M+H]"=259 (ycjgoBusg A). BIXX B yciaoBrmgax 1,

VHOIVBUOYAJILHEM MK, BpeMsa yIepXuBaHusa 13,3 MMH.

53

HOMNH VY>N

o} o NH

[M+H]*=240,10 CnexTtp AMP 1H (400, 13MI'1, IMCO-de,
6, m.m., J/T'm): 2,57 (T, 4H, NCCH:CH:NH, J=6,8
Tm); 2,58 (v, H, CCH:CH:COH, J=6,0 Iu); 2,84 (T,
2H, CCH2CH2COH, J=0,0 T'o) ; 3,39 (T, 2H,
NCCH2CH2NH, J=6,8 Iu); o,87 (c, 1H, NHCHC); 7,560
(c, 1H, NCHNH); 7,81 (¢, 1H, NCHNH); 8,40 (c,
1H, NCCH2CH2NH); 10,34 (c, 1H, OH)

N3MEHEHHAA CTPAHNLA
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J/Tu): 1,69 (meHT

XX MC, MHOIMBMIYAJLHHEM [IMK, BpeMda yIepxXuBaHuA 2,5
MMH, [M+H]"™=243 (ycjgoBuga I'). BOXX B yciaoBmax 1,
VMHIMBUOYAJBLHEM [IMK, BpeMsa yIOepXuBaHuUAg 7,5 MMH.
Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
., 2H, CH2CH:CHz, J=7,5 Twu);

HO. NH N
0 ] / 2,08 (v, 2H, CH2CONH, J=7,5 Tu); 2,18 (T, Z2H,
CH.COOH, J=7,5 TIwu); 3,11 (v, 2H, CHC, J=7,5
Tm); 3,40 (xB., 2H, CHeNH, J=7,5 Tu); 7,58 (&,
1H, sCH, J=3,2 T'u); 7,71 (m, 1H, NCH, J=3,2 Tu);
7,98 (ymmp.T, 1H, NH); 11,91 (¢, 1H, -COOH).
o NH
QT/\V/\]/ \/\\(in XX MC, MHOMBMIYAJILHBM OIMK, BpeMsa yIepxuBaHusa 1,4
o] Q N=—
55 MMH, [M+H]*=316 (ycjgoBusg B). BOXX B ycioBrmax 4,

VHIVBUOYAJLHEM IIUK,

BpeMsa yIoepxueaHusa 18,2 MMH.

N3MEHEHHAA CTPAHNLA
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56

VHIVBUOYAJILHEM IIMK,

XX MC, MHOIMBMIYAJLHBEM IMK, BpeMsa yIepxuBaHusg 0,2

MMH, [M+H]™=225 (ycjgoBusa B). BO9XX B ycioBmMax 2,

BpeMda yHoepxmuBaHuA 5,4 MMH.

Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,

HW\H/N\//\H/NH N J/Tu): 1,69 (menTr., 2H, CH2CH2CHz2, J=7,4 Tu);
\/\E)
N

6,65,7,23 (ymmp.c,
NCHN); 7,86 (ymmp.c,
NH)

2,03 (M, 4H, CH2CHzCH2); 2,59 (M, 2H, CHzN); 3,26
(m, 2H, CH:N); 6,01, 6,84 (ymmup.c, 1H, CCH);

2H, NH2); 7,51 (ymmp.c, 1H,
1H, NH), 11,8 (ymmp.c, 1H,

57

VHIVBUOYAJILHEM [IUK,

CH,
| J/Tu): 1,69 (neHT.,

N NH
H3C/ M \/Y\N
/ 2,07 (v, 2H, CH2CON

0 o] NH
CH2COOH, J=7,4 Tu);

2,92 (c, 6H, NCHs);
6,84 (ymup.c, 1H, CC
7,82 (yump.c, 1H, NH

XX MC, MHOIMBMIYAJILHBEM I[IMK, BpeMsa yiepxuBaHusg 0,4

MMH, [M+H]"'=253 (ycjgoBusg B). BOXX B ycioBMSx 2,

BpeMsa ylhepxXueaHusa 16,4 MMH.

CnnexTp <IH-AMP (400,13 MIu, IOMCO-de, O, M™M.O.,

2H, CH2CH2CH2, J=7,4 Twu);
H, J=7,4 Tu); 2,23 (7, 2H,
2,59 (M, 2H, CH:N); 2,80,
3,25 (M, 2H, CH2N); 6,63,
H); 7,50 (ymmup.c, 1H, NCHN) ;

); 11,8 (ymmp.c, 1H, NH)

N3MEHEHHAA CTPAHNLA
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58

MMH, [M+H]t=281

CriexkTp 1H-AMP
\] J/T'u): 0,99, 1,

Hﬁ\/m\W/\J/\Wﬂﬂv/\T¢\N 1,70 (newT., 2H,
0 0 Nm/

HiC

J=7,4 Tu); 2,59
6H, NCHs); 3,24
1H, CCH); 7,49 (

XX MC, MHOMBMIYAJILHBEM OIMK, BpeMda yIepxuBaHusa 0,3

(ycyoBusa B). BOXX B yciloBUAX 2,

VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepXuBaHuUS 22,5 MHUH.

400,13 MImu, JIMCO-de, o6, wM.mO.,
07 (v, ©H, CHCHs, J=7,3 Tu);
CH2CH2CHz, J=7,4 Tu); 2,07 (T,

2H, CH.CONH, J=7,4 Tu); 2,23 (r, 2H, CHzCOOH,

(m, 2H, CH2N); 2,80, 2,92 (c,
(M/ 6H/ CE2N/ CE2CH3) ’ 6/ 76 (C/
¢, 1H, NCHN); 7,82 (ymmp.T, 1H,

NH),; 11,8 (ymmp.c, 1H, NH)

59

MuH, [M+H]*=241

CriexkTp 1H-AMP

NH NH
Ho” Tr”\v/\“/ \/”\T;\

A A "

2H, CHN); 6,62,

11,8 (ymmup.c, 1H,

XX MC, MHOIMBMIYAJILHBEM IIMK, BpeMsa yIepxuBaHusg 0,2

(ycyoBusa B). BOXX B yCJIoBUAX 2,

VMHIUBUOYAJLHEM I[IMK, BpeMsa yaoepxuBauusga 4,4 MMUH.

400,13 MI'u, JIMCO-de, 6, ™M.nm.,

J/Tu): 1,70 (nenT., 2H, CHCHCHz2, J=7,5 Tu);
1,91 (r, 2H, CH.COCH, J=7,5 Tu); 2,03 (v, 2H,
CH2CONH, J=7,5 Tu); 2,59 (M, 2H, CH2N); 3,23 (M,

6,84 (ymmup.c, 1H, CCH); 7,52

(ymuvp.c, 1H, NCHN); 7,83 (ymmp.c, 1H, NH); 8,08

(ymmp.c, 1H, NHOH); 10,37 (ymmp.c, 1H, NHOH);

NH)

N3MEHEHHAA CTPAHNLA
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MMH, [M+H]t=281

CnnexTp IH-5MP
J/PU.): 1,69

XX MC, MHOMBMIYAJILHBEM OMK, BpeMsa yIepxuBaHusa 0,3

(ycyoBusa B). BOXX B yciloBUAX 2,

VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepXuBaHuUS 22,5 MHUH.

(400,13 MIw, HOMCO-ds, 0, M.H.,

(menT., 2H, CH2CH2CHz, J=7,4 Tu);

_NH NH
60 K M \/Y\N

0 0 Mu7 2,03 (M, 4H, CH2CHzCH2); 2,59 (M, 2H, CHzN); 3,26
(M, 2H, CHN); 4,13 (ymmp.c, 2H, NHz); 6,63,
6,84 (ymmup.c, 1H, CCH); 7,51 (ymmp.c, 1H, NCHN);
7,86 (ymup.c, 1H, NH); 8,94 (ymmp.c, 1H, NHNHz);

11,8 (ymmp.c, 1H, NH)
[M+H]*=254,15 CnexTtp SAMP 1H (400, 13MI'1, IMCO-de,
6, m.m., J/T'm): 1,20 (v, 3H, CHs, J=7,1 Tu);
1,66 (nenr., 2H, CCH2CH:CH:.C, J=7,0 Tu); 2,15 (T,
OET/\\//\W/N&V/\\(f\NH 2H, CCH2CH2CH2C, Jg=7,0 Twu); 2,43 (T, 2H,
61 —/ CCH2CH2CH»C, J=7,1 Tu); 2,73 (v, 2H, NCCH.CHzNH,

4,07 (xB., 2H,
NHCHC); 7,560

J=6,8 Tu); 3,24 (v, 2H, NCCH.CHNH, J=6,8 Tn);

COCH.CHs, J=7,1 Tu); 7,05 (c, 1H,

(c, 1H, NCHNH); 7,70 (c, 1H,

NCHNH) ; 7,94 (c, 1H, NCCH:CH.NH)

N3MEHEHHAA CTPAHNLA
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XX MC, MHOMBMIYAJILHBEM OIMK, BpeMda yIepxuBaHusa 0,3
MMH, [M+H]*™=266 (ycjgoBusa A). BOXX B ycioBMax 3,

VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepxuBaHusa 15,5 wMmuH.

Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,

J/Ty): 1,38 (¢, 9H, CHsC), 1,68 (neHr., 2H,

O\T/\v/\w/w N J/Tu): 1,18 (m, 6H, CHsCH, J=6,3 Tu), 1,71
62 Hcho 6 V\E/> (meuT., 2H, CH2CH2CH2, J=7,4 Tu); 2,07 (T, 2H,
CHy CH.CONH, J=7,4 Tw); 2,22 (T, 2H, CHCO0, J=7,4
T'm); 2,60 (v, 2H, CHC, J=7,1 Tu); 3,24 (M, 2H,
CH2N); 4,87 (h, 1H, CHsCH, J=¢,3 Tu), 6,77 (c,
1H, CCH); 7,49 (¢, 1H, NCHN); 7,83 (ymmp.c, 1H,
NH); 11,8 (ymmp.c, 1H, NH)
XX MC, WUMHOIMBMIOYAJLHEM @OIMK, BpeMa YIepXMBaAHUA
0,93 MMH, [M+H] =282 (ycaoBug  X) . BOXX B
YCJIIOBUAX 6, VMHIMBUOY AJIbHEM oK, BpeMd
yioepxuBaHmsa 13,4 MMH.
o NH N Crnexkrp IH-SMP (400,13 MI'i, [MCO-ds, &, M.nO.,
63 H3C7<Y\/\[( \/\E)

CH2CH2CHz, J=7,5 Tm); 2,06 (v, 2H, CH:CONH, J=7,4
T'm); 2,15 (v, Z2H, CH:COO, J=7,4 Tu); 2,60 (T,
2H, CHC, J=7,4 Tu); 3,24 (M, 2H, CH2N); 6,73
(ymup.c, 1H, CCH); 7,46 (m, 1H, NCHN, J=1 Twu);

7,70 (ymmp.c, 1H, NH); 11,67 (ymmp.c, 1H, NH)

N3MEHEHHAA CTPAHNLA
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64

KX MC,

MUH,

[M+H]t=268

VHIVBUOYAJbLHEM IIUK,

VHIVBUOYAJLHEM IIUK,

(yvcioBua X) .

TH-sMP

BpeMda ynepxuBaHug 0,4

BOXX B yciioBMSAX 6,

BpeMda ynepxueaHuga 11,8 MuH.

CriexTp (400,13 MI'u, IMCO-ds, 6, w™M.OIo.,
J/Tu): 0,87 (v, 3H, CH3CHz, J=7,4 Tu), 1,56 (r,
2H, CH2CH2CH2, Jg=7,1 T'u), 1,73 (1, 2H, CHzCH;CHz),

2,07 (n, 2H, CHCO, J=7,5 Tu); 2,06 (T, 2H,
CH:.COO, J=7,5 Tw); 2,60 (v, 2H, CHC, J=7,4 Twu);
3,25 (M, 2H, CHxN); 3,95 (T, 2H, CH0, J=6,7
T'u); 6,73 (ymmp.c, 1H, CCH); 7,46 (m, 1H, NCHN,
J=1 Tw); 7,72 (ymmup.c, 1H, NH); 11,7 (ymup.c,
1H, NH)

N3MEHEHHAA CTPAHNLA
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65

VHIVBUOYAJbLHEM IIUK,

CnnexTp IH-5MP
J/Tu): 0,87 (T, 3H

2H
HSC \/\[/>

NP O

CH3CH2CH2,
CH3CH2CH2CH2,

Jg=7,4 Tu); 2,25 (T
(r, 2H, CH:CH, J=6

CCH); 7,46 (c, 1H,

(400,13 MIw,

XX MC, MHOMBMIYAJILHHEM OMK, BpeMda yIepxuBaHusa 1,0

MMH, [M+H]"™=282 (ycjgoBug X). BOXX B ycjoBMSax 6,

BpeMda yaepxupaHud 14,5 MMH.
IHMCO_dG/ 6, M.,]_-L.,
, CHsCHz, J=7,4 Tu), 1,31 (r,

J=7,4 T'a), 1,53 (11, 2H,
J=6,8 '), 1,72 (11, 2H,
COCH2CHCH2CO, J=7,4 Tu); 2,07 (T, 2H, CH2CONH,

, 2H, CH,COO, J=7,5 Tu); 2,60
,8 T'm); 3,23 (M, 2H, CEZNH);

4,00 (v, 2H, CH:0CO, J=6,6 TIwu); 6,73 (c, 1H,

NCHN); 7,71 (ymmp.c, 1H, NH);

11,7 (ymmp.c, 1H, NH)

66

5, ™M.m., J/Tm): 1,

J=9,5 I'u); 2,30 (=,
OH

[M+H]*=256,13 CnexTtp SAMP 1H (400, 13MI'1, IMCO-de,

71 (newt., 2H, CH2CH.CH.CHOH,

J=06,9 I'm); 1,91 (rm, 2H, CH2CH:CH.CHOH, J=7,3 Tu,

2H, CHCH2CH2CHOH, J=6,9 Tu);

J=6,8 ) ; 4,13 (T, 1H,

HOMNH 2,71 (v, 2H, NHCCH,CH,NH, J=6,8 Tu); 3,23 (T,
=
\/Y>N 2H,  NHCCH2CH:NH,

o) o) NH
CH2CH2CH2CHOH,

NHCCHzCHzNH) ; 9,75

J=9,5 ') ; 5,71 (c, 1H,
CH2CH2CH2CHOH) ; 7,05 (¢, 1H, NCHC); 7,70 (c, 1H,
NCHNH) ; 7,94 (c, 1H, NHCCH2CH:CH2); 8,24 (c¢, 1H,

(c, 1H, CH2CHCOH)

N3MEHEHHAA CTPAHNLA
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XX MC, MHOIMBMIYAJLHHEM MK, BpeMa yIepxuBaHusa 0,5
MMH, [M+H]*™=242 (ycjgoBudg I'). BOXX B ycioBMSax 3,

VMHIMBUOYAJLHEM [IMK, BpeMsa yIOepxuBaHusga 7,4 MUH.

OH CnnekTp AMP 1H (300, 13MI'u, IMCO-ds, O, M.I.,
67 ”OMNHM\(\N J/Tu): 1,65, 1,87 (M, 1H+1H, CHCH:CH), 2,23 (M,
© © N7 2H, CHxCH:CH), 2,64 (v, 2H, CHCH.C, J=7,2 Tw;
3,31 (xB., 2H, CH2CH:NH, J=6,7 Tu); 3,85 (&om,
1H, CH:CH:CH, J=4,2, 7,7 Tu), 6,79(c, 1H, CCH);

7,52 (c, 1H, NCHEHN), 7,82 (v, 1H, NH, J=5,7 Iu)
XX MC, WUMHOIMBMIOYAJLHEM IOIMK, BpeMi YIepXUBaAHUSA
0,28 MMH, [M+H] =226 (ycooBug 1) . BOXX B
YCIJIOBUAX 3, VMHIMBUOY AJIbHEIM ouK, BpeM4d

o yoepxmuBaHusa 9,6 MUH.

co H NﬁA\“/\W/OH CnnexkTp AMP H  (400,13MI'u, IMCO-ds, O, M.I.,
<N \ o J/Tu): 1,59 (menwt., 2H. CHCH:CHz2,, J=7,2 Tu);

2,18 (v, 2H, CHCOOH, J=7,2 Tu); 2,34 (v, 2H,
CH:CONH, J=7,8 Tu); 2,70 (v, 2H, CH.C, J=7,8 Tm;
3,03 (kB., 2H, CHNH, J=6,7 Tu); 6,70 (c, 1H,
CCH); 7,48 (c, 1H, NCHN); 7,86 (ym.T, 1H, NH)

N3MEHEHHAA CTPAHNLA
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XX MC, wuMHOIMBMIOYAJLHEM IIMK, BpeMa YIepXMUMBaAHUA
0,45 MMH, [M+H] =224 (yciioBUSA I . BOXX B
YCJIJIOBUAX 1, VHOMBULOY aJIbHEIM MK, BpeMda

yoepxuBaHmsa 10,3 MMH.

Q CrmexkTp SIMP 1H (300,13MI'y, [MCO-de, O, M.I.,
69 <ﬁ \ x NHA\V/A\N/OH J/Tu): 1,69 (newr., 2H. CHxCH,CHz,, J=7,2 Tu);
N © 2,25(r, 2H, CHCOOH, J=7,2 Tu); 3,18 (kB., 2H,
NCHz, J=6,7 Tu), 6,69 (m, 1H,=CHCO, J=15,9 Tu),
7,34 (m, 1H,=CCH=, J=15,9 Tu), 7,92 (c, 1H,
CCH), 8,37 (v, 1H, NH, J=5,4 Tu), 9,10 (c, 1H,
NCHN)
[M+H]*=236,10 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.n., J/Tu): 1,81 (meHT., 2H, NHCH2CH>CH2C,
5 J=7,2 Tu); 2,07 (v, 2H, NHCH.CH,CH.C, J=7,1 Twu);
_ NH”\v/A\W/OH 2,62 (c, 2H, CCCH:CNH); 3,04 (T, 2H,
70

NHCH;CH2CH2C, J=7,2 Tu); 6,48 (m, 1H, CCHCHCH2,
J=11,0 Tu); 6,85 (m, 1H, CCHCHCHz, J=11,0 Tu);
7,40 (c, 1H, NHCHCCC); 7,69 (c, 1H,
NHCH2CH2CH2C) ; 7,77 (c, 1H, NCHNH); 8,40 (c, 1H,
NHCHCCC) ; 12,31 (c, 1H, OH)

N3MEHEHHAA CTPAHNLA
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71

5, M.m., J/Tu): 2,3

J=7,3 T'u); 7,03 (c,

[M+H]+=227,10 Cnexrp AMP 1H (400,13MI'u, IMCO-ds,

9 (T, 2H, CCH2CH2CH2C, J=7,5

Tm); 2,49 (v, 2H, CCH:CH2CH:C, J=7,5 Tu); 2,56
(nenTr., 2H, CCH:CH.CH.C, J=7,5 Tu); 3,14 (7, 2H,
CCH:CH20C, J=7,3 Tu); 4,29 (T, 2H, CCH2CH.0C,

1H, NCHC); 7,71 (c, 1H,

NCHNH); 8,24 (c, 1H, NH); 11,00 (c, 1H, OH)

72

VHIVBUOYAJbLHEM IIUK,

J/Tu): 1,78 (mneHT

CH»CO, J=7,5 Tu);
4,01 (v, 2H, CHO,

7,50 (c, 1H, NCHN)

CrnexkTtp AMP 1H (400, 13MIw,

XX MC, MHOMBMIYAJILHBNM OIMK, BpeMsa yIepxuBaHusa 1,9

MMH, [M+H]*=227 (ycjgoBug I'). BOXX B ycinoBrmgax 1,

BpeMsa yIoepxXueaHusa 13,6 MUH.

HMCO_d6/ 6, M.,H.,

., 2H. CHCHxCHz, J=6,9 Twu);

2,25 (v, 2H, CHCOOH, J=7,1 Tu); 2,58 (T, Z2H,

2,74 (v, 2H, CH.C, J=7,5 Twy;
J=6,5 I'm); 6,74 (c, 1H, CCH);

N3MEHEHHAA CTPAHNLA
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73

O He

NH P
HO NH

CH; O B N/

MMH, [M+H]*=298 (ycjgoBug B).

CriexkTp *H-AMP (400,13 MI1u,

J/Tu): 0,95 (c, 6H. CHs); 2

1H, CH:CH),; 6,79 (c, 1H,

XX MC, MHOIMBMIYAJLHBEM IMK, BpeMsa yIepxuBaHusg 0,2

BOXX B ycioBMAX 2,

VHOIVBUAOYAJILHEM I[IMK, BpeMsa yIepxXuBaHusa 18,5 MuH.

HMCO_dG/ 6, M.,]_-L.,

,14, 2,19 (AB-syst,

4H, CHz); 2,84, 2,906 (M, 2H, CH2CH),; 4,39 (M,

CCH); 7,53 (¢, 1H,

NCHN) ; 8,04 (m, 1H, NH, J=7,3 Tu)

74

Ho NH

[M+H]*=298,14 Cnextp AMP 'H
o, M.m., J/Tu): 1,18 (c, 6H,
CCH2CH2COH, J=7,4 Tu); 2,49

NCHC); 8,10 (c, 1H,
NHCCH,CHC, CNHCHCOH); 10,57

12,37 (¢, 1H, CCH2CHCOH)

(400, 13MI', OMCO-de,
CH3); 1,76 (T, 2H,
(T, 2H, CCH.CHCOH,

J=7,4 Tu); 3,12 (m, Z2H, CCHCHCOH, J=7,5 Tu);
4,44 (7, 1H, CCHCHCOH, J=7,5 Tu); 7,20 (c, 1H,
NCHNH); 8,20 (c, 2H,

(c, 1H, CCH2CH2COH) ;

N3MEHEHHAA CTPAHNLA
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75

CH
HO NH

5, M.nm., J/Tmu):

J=8,3 I'u), 3,12

[M+H]+=298,14 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
1,18 (c, 6H, CH3); 1,76 (T, 2H,
CCH:CH:CCHs, J=8,3 Tu); 2,24 (T, 2H, CCH:CH2CCHs,

(m, 2H, CCH:CHCOH, J=7,5 Tu);

HaC I @;;ﬂ“ 4,44 (v, 1H, CCHCHCOH, J=7,5 T'u); 7,20 (c, 1H,
o NHCHC); 7,56 (c, 1H, NCHNH); 8,10 (c, 1H,
NCHNH) ; 8,20 (c, 1H, NHCCH:CHC); 12,17 (c, 1H,
CH3CCOH) ; 12,37 (c, 1H, CCH:CHCOH)
[M+H] =284, 12 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.mn., J/Tu): 1,09 (m, 3H, CHs, J=6,7 Tu);
1,96 (mT, 2H, CCH.CH:CHCHs, J=10,5 T'm, J=7,0 Tm);
o 2,48 (7, 2H, CCHCH:CHCHs, J=7,0 Tm); 3,12 (m,
e HO\W/\\/J;}/M4 N 2H, CCH,CHCOH, J=7,5 Tm); 3,38 (rke., 1H,
o o G4ML/ CCH:CHCHCH3, J=10,5 T'm, J=6,7 Tu); 4,45 (r, 1H,

CCH2CHCOH)

(c, 1H, NCHNH);
CNHCHCOH) ; 10,57

CCH.CHCOH, J=7,5 Tu); 7,20 (¢, 1H, NCHC); 8,10

8,20 (c, 2H, NHCCH,CHC,
(c, 1H, COH); 12,37 (c, 1H,

N3MEHEHHAA CTPAHNLA
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VHIVBUOYAJILHEM IIMK,

XX MC, MHOIMBMIYAJLHBEM IMK, BpeMsa yiepxuBaHusg 0,4

MMH, [M+H]*™=284 (ycjgoBusa B). BO9XX B ycinoBmsax b,

BpeMda yHoepxmuBaHua 2,0 MMH.

HO NH Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
77 \E/\I;\ﬂfo OH@;}H J/Tu): 0,82 (m, 3H, Me, J=6,5 I'm); 1,98, 2,08,
2,19 (M, 2H+1H+2H, CH:CH CHz); 2,83, 2,92 (M,
2H, CHxCH); 4,41 (M, 1H, CH.CH); 6,80 (c, 1H,
CCH); 7,56 (c, 1H, NCHN); 8,06 (m, 1H, NH, J=7,8
T'm)
[M+H] =284, 12 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.n., J/Tu): 0,93 (m, 3H, CHs, J=7,4 Tu);
1,98 (Tm, 2H, CCH:CH,CHCHs, J=7,0 Tu, J=9,4 Tmu);
CHs 2,27 (tqt, 3H, CCH2CH2CHCHs;, CCH:CH2CHCHs, J=9,4
78 HO\W/L\//\]/NH AN\ I, J=7,4 Tw, J=7,0 Tu); 3,12 (m, 2H, CCH.CHCOH,
© S Aon 7 J=7,5 Tu); 4,45 (1,

7,20 (c, 1H, NCHC);

CHsCHCOH) ; 12,37 (c,

1H, CCHpCHCOH, J=7,5 Tu);
8,10 (c, 1H, NCHNH); 8,20

(c, 2H, NHCCH,CHC, CNHCHCOH); 11,93 (c, 1H,

1H, CCH2CHCOH)

N3MEHEHHAA CTPAHNLA
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79

(m, 2H, CCH;CHCOH, J=7,5 Tu); 3,47 (neHr.,
NH2.CHCH2COH, J=10,2 T'u); 3,92 (c, 2H, NHz);
(r, 1H, CCH2CHCOH, J=7,5 Tu); 7,20 (¢, 1H,
NCHC); 8,10 (¢, 1H, NCHNH); 8,20 (c, 2H,
NHCCH2CHC, NHCCH2CHNHz); 12,36 (c, 2H,
NH,CHCH2COH) ; 12,37 (¢, 1H, CCH2CHCOH)

80

:f NH =
NH
o N==/
O OH

6, m.n., J/Tu): 1,81 (c, 3H, CH3); 2,36 (m,

3,53 (c, 1H, CCH2NHCHC); 3,80 (c, Z2H,

4,56 (nenr., 1H, CCH:CHNHC, J=9,0 Tu); 6,72

CCH2CHNHC) ; 8,21 (¢, 1H, NCHNH); 10,30 (c,
CCH2CHCOH) ; 11,82 (c, 1H, NHCHCH2COH)

N3MEHEHHAA CTPAHNLA

[M+H]+=285,12 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
6, m.m., J/Tu): 2,44 (m, 2H, CCHCHCH2C, J=10,2
Tm); 2,45 (m, 2H, NH:CHCH.COH, J=9,1 Tu); 3,10

[M+H]*=341,15 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,

CCH2CHCH:C, J=9,06 Tu); 2,37 (m, 2H, CCH:CHNHC,
J=9,6 T'm); 3,10 (m, 2H, CCH:CHCOH, J=10,3 Tm);

CCH,NHCHC) ; 4,11 (1, 1H, CCH2CHCOH, J=10,3 Twm);

1H, NHCHC); 7,56 (c, 1H, NCHNH); 7,85 (c, 1H,
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81

[M+H]+=284,09 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
6, m.m., J/Tu): 2,86 (T, 2H, CCH2CH:COH, J=6,0
T'm); 3,05 (v, 2H, CCHCH2COH, J=6,0 T'u); 3,18
(m, 2H, CCH;CHCOH, J=7,5 Tu); 4,52 (7, 1H,
CCH:CHCOH, J=7,5 TI'u); 7,24 (c, 1H, NCHC); 7,60
(c, 1H, NCHNH); 8,74 (c, 1H, NHCCH:CHC); 9,09
(c, 1H, CNHCHCOH); 11,90 (c, 1H, CCH2CH2COH);
12,37 (c, 1H, CCH2CHCOH)

82

[M+H]*=286,10 Cnextp AMP 'H (400, 13MI'u, IMCO-ds,
6, m.n., J/Tu): 2,41 (m, 2H, CCH:CHCH2C, J=8,5
T'm); 2,67 (m, 2H, OHCHCH,COH, J=11,5 Tu); 3,13
(m, 2H, CCH;CHCOH, J=7,5 Tu); 4,28 (nenr., 1H,
OHCHCH2COH, J=8,5 T'u); 4,49 (T, 1H, CCH2CHCOH,
J=7,5 Tu); 4,67 (c, 1H, OHCHCH:CCH); 7,20 (c,
1H, NCHC); 8,10 (c, 1H, NCHNH); 8,20 (c, 2H,
NHCCH2CHC, NHCCH:CHOH); 11,75 (c, 1H,
OHCHCH:COH) ; 12,37 (¢, 1H, CCH2CHCOH)

N3MEHEHHAA CTPAHNLA
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[M+H]+=286,10 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
§, Mm.m., J/Tu): 1,92 (rm, 2H, CCH.CH.CHOH, J=7,0
T'm, J=7,5Tu); 2,39 (v, 2H, CCHCH2CHOH, J=7,0
OH 'm); 3,12 (m, 2H, CCH:CHCOH, J=7,5 Tu); 4,27 (T,
HQj(i\“/\W»W A\, 1H, CCH:CH,CHOH, J=7,5 Tm); 4,44 (v, 1H,
67 "OH CCHzCHCCH, J=7,5 Tu); 5,71 (c, 1H, CCH2CH2CHOH) ;
7,20 (c, 1H, NCHC); 8,10 (¢, 1H, NCHNH); 8,20

(c, 2H, NHCCH,CHC, CNHCHCOH); 9,75 (c, 1H,
OHCHCOH) ; 12,37 (c, 1H, CCH.CHCOH)

XX MC, WUMHOIMBMIOYAJLHEM IIMK, BpeMsa YyIepXUMBaHUSA
0,43 MMH, [M+H] =226 (yciioBuSA B). BOXX B
YCJIOBUAX 2, VHOMBULOY aJlbHEIM MK, BpeMHda

yoepxuBaHusg 7,9 wmH. Crnextp H-AMP (400,13 M1,

O§T/\\//\W/Ni“/\T($> oMco-de, o, w™m.m., J/Tu): 1,69 (mesT., 2H,

- ° " CH2CH2CHz, J=7,5 Tn); 2,08 (T, 2H, CH:CONH, J=7,5
Tm); 2,18 (v, 2H, CH:COOH, J=7,5 Tu); 2,72 (T,
2H, CH.C, J=7,8 Tu); 3,32 (xB., 2H, CH:NH, J=7,38
T'u); 6,86 (c, 2H, NCH); 7,90 (yump.T, 1H, NH)

XX MC, mMHOIMBMIYAJILHHEM OMK, BpeMa yIepxuBaHusa 0,3

OHO O
(i]f<\yJLw;fi/A\m3 myH, [M+H]* =237 (ycnoBua A). BIOXX B ycioBuax 1,

VHIMBUOYAJLHEM [IMK, BpeMd yIepxuBauHusa 12,0 MUH.

N3MEHEHHAA CTPAHNLA
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XX MC, MHOMBMIYAJILHBEM OIMK, BpeMda yIepxuBaHusa 0,3

86 E{]/Q\/lw(\v”\/”ﬁ¢o MMH, [M+H]™=252 (ycjgoBusa A). BOXX B ycinoBmsax 1,
" - VHOIVBUOYAJILHEM TIMK, BpeMsa yIepxuBaHusg 11,4 MMH.

XX MC, mMHOIMBMIOYAJILHHEM OMK, BpeMa yIepxuBaHusa 0,3

MMH, [M+H]*t=399 (ycioBusg A). B3XX B ycjgoBmax 1,

VHIMBUOYAJLHEM TIMK, BpeMsa yOepxuBauHusa 11,33 MUH.

Cnexrtp !H-AMP (400,13 MI'u, JIOMCO-de, o, M.Qo.,

. o J/T'u): 1,04 (m, 3H, CCHs;, J=6,3 Tw); 1,17 (T,

. Y\/\gf . v 3, OCH,CHs, J=7,1 Tu); 1,66 (meur., 2H,

2,75, 2,94 (M, 2H,

7,79 (m, 1H, NH,
J=8,5 Tm)

CH2CH2CH2, J=7,5 Tw); 2,15 (M, 4H, CH2CH2CH2);

CCH:CH); 4,08 (M, 3H, OCHCHs,

OCH2CH3) ; 4,22 (M, 1H, NCH); 4,58 (M, 1H,
CCHCH); 6,76 (c, 1H, CCH); 7,51 (¢, 1H, NCHN);

J=¢,0 Tmw); 8,07 (m, 1H, NH,
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XX MC, MHIVBMIYaJLHHEM MK,

MMH, [M+H]t=371
MHIMBUOYaJIbHBI

CnnexTp IH-5MP

BpeMd yrnepxuBaHmusa 0,3
(ycyoBusa A). BOXX B yciaoBuAx 1,

IMK, BpeMA yIepXubBaHMA 9,7 MUH.

(400,13 MIw, HOMCO-ds, 0, M.H.,

J/T'u): 0,91 (m, 3H, CCHs;, J=6,0 Twu); 1,69
(menT., 2H, CH2CH2CHz, J=7,7 Tu); 2,14 (M, 4H,

CH.CH.CH2) ; 2,87 (M, 2H, CCH.CH); 3,91 (M, 2H,

OCHCHs, NCH); 4
CCH); 7,46 (&,

NCHN) ; 8,08 (m,

,43 (m, 1H, CCH.CH); 6,73 (c, 1H,
1H, NH, J=6,9 Tu); 7,51 (c, 1H,
1H, NH, J=7,8 Tmu)

89

XX MC, MHIVMBMIYaJLHHM MUK,

MMH, [M+H]*'=383
MHIMBUOYaJIbHBI

CniexkTp IH-AMP

J/T): 0,85 (M,

BpeMsa ynepxuBaHug 0,8
(ycyoBusa A). BOXX B yciaoBUAxX 1,
MK, BpeMda yIOepXueaHusa 12,2 MHUH.
(400,13 MI'u, IOMCO-de, O, M.Oo.,
6H, CH(CHs):2); 1,66 (meur., Z2H,

CH,CH.CH,, J=7,4 Tu); 2,03 (M, 1H, CHCHs); 2,13

(M, 4H, CHzCH:CH2); 2,73, 2,89 (M, 2H, CCHCH);

3,62 (c, 3H, OCHs); 4,15 (M, 1H, NCH); 4,50 (M,

1H, CCHz2CH); o
NCHN) ; 8,04 (m,
NH, J=8,2 Tu);

;76 (c, 1H, CCH); 7,53 (c, 1H,

1H, NH, J=8,0 Iu); 8,10 (m, 1H,
11,9 (ymmp.c, 1H, -COOH)
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MMH, [M+H]*=368

CnnexTp IH-5MP
J/Tu): 0,81 (M,
CH»CHpCHz, J=7,5

(c, 1H, CCH); 7,

(o, 1H, NH_/ J=7,

XX MC, MHOMBMIYAJILHBEM OIMK, BpeMda yIepxuBaHusa 0,3

(ycyoBusa A). BOXX B yciaoBuAx 1,

VHIVBUAOYAJILHEM I[IMK, BpeMsa yiaepxuBaHusa 10,9 wMuH.

(400,13 MI'u, IMCO-ds, 6, w™M.OIo.,
6H, CH(CHs3)2); 1,67 (neur., Z2H,
'm); 1,99 (M, 1H, CHCHs); 2,14

(M, 4H, CHaCH:CHz); 2,78, 2,92 (M, 2H, CCHCH);
4,09 (M, 1H, NCH); 4,54 (M, 1H, CCHCH); 6,85

06, 7,53 (ymup.c, 2H, NH2); 7,59

(m, 1H, NH, J=8,7 Tu); 7,72 (c, 1H, NCHN); 8,10

9 I'm); 12,19 (ymmp.c, 1H, -COOH)

91

MUH, [M+H]* =355

CnnexTp IH-AMP
J/Tu): 1,26 (&

CH2CH2CH2) ; 2,72,
3H, OCHs); 4,26
(M, 1H, CCH.CH);
NCHN) ; 7,98 (m,
NH, J=7,2 Tu)

XX MC, MHOMBMIYAJLHBM OIMK, BpeMsa yIepxuBaHusa 0,3

(ycyoBusa A). BOXX B ycjoBuMAxX 1,

VHOIVBUOYAJILHEM IIMK, BpeMsa yIepxuBauHmsa 11,12 wMuH.

(400,13 MIwu, HOMCO-ds, O, M.HO.,
, 3H, CHCHs, J=7,3 Tu); 1,65

(nenT., 2H, CH2CH2CHz, J=7,4 Tu); 2,11 (M, 4H,

2,91 (M, 2H, CCHCH); 3,060 (c,
(p, 1H, NCHCHs, J=7,3 Tu); 4,50

6,78 (c, 1H, CCH); 7,57 (c, 1H,

1H, NH, J=8,2 Tu); 8,35 (m, 1H,
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XX MC, MHOMBMIYAJILHBEM OIMK, BpeMda yIepxuBaHusa 0,3
MMH, [M+H]"™=340 (ycjgoBusa A). BOXX B ycinoBrmsax 1,

VMHIMBUOYAJLHEM I[IMK, BpPpeMsa YyIepxuBaHuga 9,7 MUH.

Cnnextp IH-AMP (400,13 MI'u, IMCO-de, O, M.O

-7

OMNmN J/Tu): 1,20 (m, 3H, CHCHs, J=7,2 Tu); 1,67
OH o NH
oﬁﬁ\ ’ (meHT. / 2H/ CHZCE%CHZI J=7/ 4 Tua) 2/ 15 (M/ 4H/
CH,
NH, CH2CH2CH2) ; 2,78, 2,91 (M, 2H, CCH:CH); 4,26 (p,

1H, NCHCHs, J=7,2 Tu); 4,43 (M, 1H, CCHCH);

6,78 (c, 1H, CCH); 7,00, 7,04 (ymup.c, 2H, NHz);

7,50 (¢, 1H, NCHN); 7,97 (M, 2H, NH); 11,9

(ymup.c, 1H, -COOH)

XX MC, MHOMBMIYAJILHBM OIMK, BpeMsa yIepxuBaHusg 0,9
MMH, [M+H]"=397 (ycjgoBusg A). BIXX B ycioBrmsax 1,

VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepxuBaHusa 12,5 wMuH.
Cnextp <‘H-AMP (400,13 MIu, IOMCO-de, O, M.O.,
J/Tu): 0,82, 0,87 (m, 6H, CH2CH(CHsz)2, J=6,1 Twu);
HN o 1,53 (M, 3H, CH2CH (CH3s) 2) ; 1,606 (meuT., 2H,
Oj/lj\ CH2CH2CHz, J=7,3 Tw); 2,12 (M, 4H, CHzCHzCHz);
e e e 2,72, 2,89 (M, 2H, CCH:CH); 3,60 (c, 3H, OCHs);
4,27 (m, 1H, NCH,); 4,51 (M, 1H, CCH:CH); 6,75
(¢, 1H, CcH); 7,51 (¢, 1H, NCHN); 8,00 (m, 1H,

NH, J=8,2 Tu); 8,23 (m, 1H, NH, J=7,7 Tw); 11,9

(ymup.c, 1H, -COOH)
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XX MC,
MMH, [M+H]*t=382

VHIVBUOYAJILHEM I[IUK,

TH-sMP

VHIVBUOYAJLHEM IIUK,

(ycioBusa A) .

BpeMda yHmepxuBaHusa 0,3
BOXX B ycioBuax 1,

BpeMda yhepxupaHua 11,8 MuH.

CriexTp (400,13 MI'u, IMCO-ds, 6, w™M.OIo.,
J/Tu): 0,82, 0,87 (m, 6H, CH2CH(CH3)2, J=6,1 Tu);
1,51 (M, 3H, CH:CH(CHsz)2); 1,67 (medr., 2H,
CH2CH2CHz, J=7,5 Tu); 2,15 (M, 4H, CHzCHzCHz);
2,86, 2,98 (m, 2H, CCH2CH); 4,19 (M, 1H, NCH,);
4,52 (m, 1H, CCHCH); 7,02, 7,51 (ymmp.c, 2H,
NHz); 7,07 (¢, 1H, CCH); 7,90 (m, 1H, NH, J=8,2
T'm); 8,08 (m, 1H, NH, J=7,9 Tu); 8,23 (c, 1H,
NCHN)

XX MC, MHOIMBMIYAJLHEM OIMK, BpeMsa yIepxuBaHusga 0,2

MUH, [M+H]*=357

UHIOVBUNYAJLHEI UK,
CniexTp IH-4MP
J/T) :
2,14

3,606

1,66
(m, 4H,
(m, 2H,

(M, 1H, CCHzCH);
7,94 (m,

NH, J=7,6 Tnu)

NCHN) ; 1H,

(yvcioBusa A) .

(400,13 MIu,
(rmeuT.,
CH2CH2CH2) ;
CHCH20H) ;
6,87

BOXX B ycJgoBuax 1,

BpeMsa YyHOepXmuBaHMA 8,6 MMH.

HMCO_dGI 6, M.,H.,

2H, CHzCHzCHz2, J=7,5 Tn);

2,87 (M, 2H, CCHCH);

4,20 (M, 1H, NCH,); 4,54

7,74
8,05

1H, CCH);

(c, 1H,

1H,

(c,

NH, J=8,0 TIu); (o,
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XX MC, MHOMBMIYAJILHBEM OIMK, BpeMda yIepxuBaHusa 0,3
MMH, [M+H]*=356 (ycjgoBug A). BOXX B ycinoBrmsax 1,

VMHIMBUOYAJLHEM I[IMK, BpPeMsa YyIepxXuBaHug 8,8 MUH.

/=N Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
. N:N 7 J/Tu): 1,67 (menTr., 2H, CH2CH2CH2, J=7,5 Twu);
§I:A\V/A\E:N ) 2,15 (M, 4H, CH.CH:CH2); 2,87 (M, 2H, CCHCH);
OQT/LW 3,60 (m, 2H, CHCH.0H); 4,14 (m, 1H, NCH,); 4,46

NH, OH

(m, 1H, CCHCH); 6,82 (c, 1H, CCH); 7,09, 7,06l

(ymmp.c, 2H, NHz); 7,52 (c, 1H, NCHN); 7,83 (m,

14, NH, J=7,7 Tu); 7,97 (m, 1H, NH, J=7,6 Tu);
11,9 (ymmp.c, 1H, -COOCH)

[M+H] =283, 14 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.n., J/Tu): 1,77 (meHT., 2H, NHCH2CH>CH2C,
J=7,2 T'u); 1,93 (c, 3H, CH3); 2,00 (T, 2H,

CH3
NHCH2CH2CH:C, J=7,1 Tun); 3,01 (T, 2H,

ZT

| " z&v/\\/i: NHCH;CH2CH.C, J=7,2 Tu); 3,04 (m, 2H, CCH.CHCNH,
J=8,8 Tu); 4,51 (v, 1H, CCH.CHCNH, J=8,8 Tu);
7,04 (c, 1H, NHCHC); 7,48 (c, 1H, NCHNH); 7,53
(c, 1H, NCHNH); 7,90 (c, 1H, NHCHzCH.CH:C); 8,14
(c, 1H, CNHCHCNH); 12,31 (c, 1H, OH)
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9, M.m., J/Tm): 1,51
J=6,6 I'u),; 1,93 (c,

CHs NHCH2CH2CH2NHz, J=6,5 T) ;

< \ HN o) CCH,CHCNH, J=10,1 Tm);
\;1\¢/Ljf“ﬂ¢/\\/NW NHCH,CH2CH2NHz, J=6,6 I'u);
© CCH2CHCNH, J=10,1 Twu);

(c, 1H, NCHNH); 7,79

BU?:H2CH2CH2NH2)

99

5, M.m., J/Tu): 1,84
I'm, J=9,5 I'u); 1,86

HaC 0 HO. o)
\T% 0 tfi/J[ﬁ> CCHCH:CHNH, J=7,3 Tw);
" . ¢ J=7,5 Tu); 4,13 (r,

O OH

CNHCHCOH) ; 12,37 (c,

N3MEHEHHAA CTPAHNLA

[M+H]+=254,16 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
2H, NHCH2CH>CH,NHz,

3H, CEI‘S) 7

1H, NHCHC) ;
2H, NH2);
NCHNH); 7,93 (c, 1H, CNHCHCNH); 7,97
[M+H]*=327,13 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
2H, CCH,CHCHNH, J=7,3
3H, CH3); 2,28
2H, CCH,CHCOH,
1H, CNHCHCOH, J=9,5 Tu);
4,32 (v, 1H, CCH2CHCOH, J=7,5 Tu); 7,20
NHCHC) ; 7,56 (c, 1H, NCHNH);
NCHNH) ; 8,20 (c, 1H, CNHCHCOH);
2H, CNHCHCOH, CCH2CHCOH)
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XX MC, MHOIMBMIYAJILHBEM IMK, BpeMsa yIepxuBaHusga 1,1
MMH, [M+H]*™=227 (ycjgoBusg B). BOXX B ycioBmMax 3,

VMHIMBUOYAJLHEM I[IMK, BpPpeMsa YyIepxuBaHusga 7,4 MUH.

Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,

7\ J/Tu): 1,74 (M, A4H, CH,CH.CHz); 2,19 (v, 2H
100 HzN/\/YNH\/\/Q ’ ’ ’ A2 V) ’ ’ ’

o CH.CONH, J=7,3 Tu); 2,79 (M, 4H, CHzNHz, CHC);
3,08 (xB., 2H, CH.NH, J=7,5 Tu); 6,85 (M, 1H,
TmodpeH); 6,93 (M, 1H, THMOQen); 7,30 (m, 1H,

TnopeH); 7,94 (ymmp.c, 2H, NH2); 8,04 (ymup.T,

1H, NH)

[M+H]*=246,16 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.n., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,

J=6,0 T'm); 2,13 (T, 2H, CCHCH2CHzNHz, J=6,0 TIu);
2,95 (v, 2H, CCH:CH,NHC, J=7,2 Iu); 3,00 (T, 2H,
CCH2CH2CH2NHz, J=7,0 Tu); 3,19 (v, 2H, CCH:CH:NHC,

NH
HoN =
101 /\/\ﬂ/ J=7,2 Tu); 6,15

NHCCHCHCH, J=7,4 Twu, J=7,9 T'u); 7,10 (om, 1H,

(c, 1H, CCHCCH); 7,04 (mm, 1H,

NHCCHCHCH, J=7,9 Twu, J=7,4 Tu); 7,23 (m, 1H,
NHCCHCHCH, J=7,9 Tu); 7,36 (m, 1H, NHCCCH, J=7,9
Tm); 7,70 (¢, 2H, NH2); 7,94 (c, 1H, CCH2CH2NHC) ;

11,03 (¢, 1H, NHCCH2CH2NH)

N3MEHEHHAA CTPAHNLA




163

[M+H]+=193,13 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
9, M.nm., J/T'u): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
J=6,0 T'u); 1,72 (nmeur., 2H, CCH2CH:CH:NH, J=7,3

/| Tm); 1,94 (v, 2H, CCHCH2CH2NHz, J=0,0 Tu); 2,29
102 0 / s (r, 2H, CCH2CH.CH.NH, J=7,3 Tu); 2,91 (T, 2H,
J} CCH2CH2CH2NH, J=7,2 Tu); 3,02 (T, 2H,
- CCH2CH2CH2NH2, J=7,0 T'm); 6,68 (m, 1H, SCCH,
J=3,4 T'm); 7,03 (mm, 1H, CHCHCH, J=5,0 I, J=3,4
Tm); 7,20 (m, 1H, CHCHCH, J=5,0 Tu); 7,70 (c,
2H, NHz); 7,93 (c, 1H, NH)
XX MC, MHOMBMIYAJLHHBM OIMK, BpeMsa yIepxuBaHusa 0,2
MMH, [M+H]"=222 (ycjgoBusg B). BOXX B ycioBMSax 2,
VHIUBUOYAJNBLHEM I[IUK, BpeMsa yhoepxuBaHusg 4,0 MMH.
CnnexTp <IH-AMP (400,13 MIu, IOMCO-de, O, M™M.O.,
AN J/Tu): 1,78 (menr., 2H, CH2CH2CH2NH2, J=7,5 Tu);
103 |N/ 1,87 (meHT., 2H, CH2CH2CH2NH, J=7,3 Tu); 2,20 (T,

NH
HZNW

3,01 (v, 2H, CHz-Pyr, J=7,5 Tu); 3,09 (xB.

1H, 3-Pyr, J=7,8 Twu),; 8,15 (M, 1H, 4-Pyr);

(ymmup.7, 1H, NH); 8,74 (m, 1H, 6-Pyr, J=4,1

2H, CH,CONH, J=7,3 Tu); 2,77 (M, 2H, CHNHz);

, 2H,

CH2NH, J=7,5 Tu); 7,80 (m, 1H, 5-Pyr); 7,89 (&,

8,39
')

N3MEHEHHAA CTPAHNLA




le4

XX MC, MHOMBMIYAJILHBEM OIMK, BpeMsa yIepxuBaHusa 0,8
MMH, [M+H]*=222 (ycjgoBusa A). BOXX B ycinoBmax 1,
VHOIVBUAOYAJILHEM I[IMK, BpeMsa yIepxXuBaHusa 12,5 MHH.
Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
104 a y o J/Tru): 1,77 (m, J=7,2 Twu, 2H, CHz), 2,18 (T,

ﬁ J=7,2 Iu, 2H, CHz), 2,46-2,54 (M, 2H, CH2),
. 2,66-2,78 (M, 4H, -CH2CH:-), 3,28 (mm, J:=13,1
I'u, J.=6,1 Iu, CH2), 6,15 (m, 1H, H-dypaHa),
6,34 (v, 1H, H-9oypana), 7,51 (c, 1H, H-dypaHa),
8,06-8,22 (M, 4H, NHs"+NH)

[M+H]*=180.11 CnexTp SMP 'H (400,13MI'u, IMCO-ds,

6, m.n., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
J=6,0 Tu); 2,13 (T, 2H, CCH:CH:CHzNHz, J=6,0 Tu);
os HQNN\H/NHND 2,99 (v, 2H, SCCH.CH:NH, J=7,0 T'u); 3,00 (T, 2H,

0 CCH2CH2CHoNHz, J=7,0 Tu); 3,37 (7, 2H, SCCH2CH:NH,
Jg=7,0 Tu); 7,50 (m, 1H, CSCH, J=3,3 Tu); 7,67
(n, 1H, CNCH, J=3,3 Tw); 7,70 (c, 2H, NHz); 7,94
(c, 1H, NH)
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[M+H]+=211,16 Cnexrp AMP 1H (400,13MI'u, IMCO-ds,
9, M.nm., J/Tu): 1,41 (meHT., 2H, CCHzCEzCHzNHz,
J=6,0 I'u), 2,08 (o, 2H, CCE&CHZCHﬂﬂb, J=6,0 I'u);

Lo HZN/\/\H/EHs H7 2,74 (c, 3H, NH); 2,79 (v, 2H, CCH:CH:NC, J=7,2
I \/\ﬂ_é I'm); 3,02 (v, 2H, CCH2CH:CH:NH,, J=7,0 I'u); 3,36
(r, 2H, CH3NCHz, J=7,0 Tu); 6,94 (c, 1H, CCHN);
7,52 (c, 1H, NCHNH); 7,70 (c, 2H, NHz); 8,24 (c,
1H, NH)
[M+H]*=211,16 Cnexrtp AMP 'H (400, 13MI'u, IMCO-ds,
d, m.n., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
J=6,0 I'u); 2,12 (c, 3H, CHs); 2,13 (T, 2H,
GHa CCH2CH2CHoNHz, J=6,0 T'u); 2,78 (T, 2H,
107 H2N/\/\[O‘I/NH\/\N%_\//N NHCCH;CHzNH, J=7,0 Tu); 3,00 (T, 2H,
H

CCHpCH.CH;NHz, J=7,0 Tm); 3,21 (v, 2H,
NHCCH,CH;NH, J=7,0 Tu); 7,52 (c, 1H, CH); 7,70
(c, 2H, NHz); 8,01 (c, 1H, NHCCH:CH:NH); 8,34 (c,
1H, NHCCH,CH:NH)
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[M+H]+=240,13 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
6, m.n., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 T'u); 2,12 (¢, 3H, CH3); 2,16 (T, Z2H,
Lo O§T”\“/\WW&“/\T¢<N CCH,CH2CH,C, J=7,0 Tu); 2,37 (T, 2H, CCH:CH.CH.C,
OH o NH- J=7,1 Tu); 2,79 (v, 2H, NHCCH:CH:NH, J=7,0 TIu);
3,23 (T, 2H, NHCCH:CH:NH, J=7,0 Iu); 3,37 (c,
1H, ©H); 7,52 (¢, 1H, CH); 7,94 (c, 1H,
NHCCH>CH:NH) ; 8,34 (c, 1H, NHCCH,CH,NH)

[M+H] =302, 15 Cnexrtp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 T'm); 2,16 (T, 2H, CCH:CH:CH:C, J=7,0 Tw);
2,37 (v, 2H, CCH2CH:CH:C, J=7,1 Tu); 3,04 (T, Z2H,
NHCCH,CHNH, J=7,0 Tu); 3,25 (v, 2H, NHCCHCH.NH,
N T J=7,0 Tm); 3,37 (c, 1H, OH); 7,29 (mm, 1H,
CHCHCHCH, J=7,4 Tu, J=7,4 T'u); 7,33 (M, 2ZH,

109

NCCCHCH, NCCCHCH); 7,68 (c, 1H, NCHNH); 7,71
(mm, 2H, NCCCHCH, NCCCHCH, J=7,6 Tu, J=7,6 Tm);
7,94 (c, 1H, NHCCHCH:NH); 8,34 (c, 1H, NHCCCCH)
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[M+H]+=270,11 Cnexrp AMP 1H

9, M.m., J/Tu): 1,64 (meHr.,

(400, 13MI'z, IOMCO-ds,

2H, CCH2CH2CH2C,

J=7,0 T'm); 2,10 (T, 2H, CCHCH:CH:C, J=7,0 Tu);
2,37 (v, 2H, CCH2CH:CH:C, J=7,1 Tu); 3,12 (T, Z2H,

OH
110 OY\/\[]/NHJJ
L i NHJN NHCCH,CH2NH, J=7,0 T'u); 3,37 (T, 3H, NHCCH2CH:NH,
coH, J=7,0 T'u); 7,77 (c, 1H, CH); 7,94 (c, 1H,
NHCCH2CH2NH) ; 8,34 (c, 1H, NHCCCOH); 10,37 (c,
1H, CHNCCOH)
[M+H]*=240,13 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,2 I'um); 2,09 (¢, 3H, CHs); 2,16 (T, 2H,
11 CCH;CH2CH2C, J=7,2 Tu); 2,37 (v, 2H, CCH2CH:CH.C,

OY\/\[]/NH H
OH o \/\EN/>/CH3

OH); 6,84 (¢, 1H, CH); 8,01
11,70 (¢, 1H, NHCCH2CH2NH)

J=7,1 T'u); 2,69 (T, 2H, CCH:CH:NHC, J=7,0 Tm);
3,24 (v, 2H, CCH:CH,NHC, J=7,0 T'u); 3,37 (c, 1H,

(c, 1H, CCH2CH2NHC) ;

N3MEHEHHAA CTPAHNLA
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112

2,37 (7, 2H, CCH2CH2CH2C,

1H, CCH:CH2NHC); 8,00 (m,

113

4H, NCH.CH.C, J=7,1 Tu);

8,34 (c, 1H, NH)

N3MEHEHHAA CTPAHNLA

[M+H]+=302,15 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,

6, m.n., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,

J=7,0 I'u); 2,16 (v, 2H, CCH:CH2CH:C, J=7,0 Tu);
J=7,1 Tu);
¥ CCHCH2NHC, J=6,8 Tmu); 3,23 2H, CCH2CH:NHC,
J=6,8 I'u); 3,37 (c, 1H, OH); 7,11
NHCHC) ; 7,61 (m, 3H, NCCCHCH, NCCCHCH) ;
(om, 1H, CHCHCHCH, J=7,4 Tu, J=7,4 Tu);
2H, NCCCHCH, J=7,8
Tm); 11,83 (c, 1H, NHCCCHCH)
[M+H] =252, 13 Cnextp AMP H

(400, 13MI'u, OMCO-ds,

6, m.n., J/Tu): 1,76 (meHT., 2H, CCH2CH2CH2CN,

. J=6,5 T'm); 2,03 (T, 2H, CCH2CH2CH:CN, J=7,0 Tu);
O§T/\V/\W/£::§;ﬂ 2,39 (v, 2H, CCH2CH2CH2CN, J=7,2 Tu); 2,99
1H, OH);

(r, 4H, NCH;CH:CN, J=7,1 Twu); 7,39 1H, CH);
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[M+H]+=240,13 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
6, m.n., J/Tu): 1,16 (m, 3H, CHs, J=7,0 Tu);
1,66 (neunr., 2H, CCH:CH:CH.C, J=7,0 Tu); 2,10 (T,
CHa 2H, CCHzCH2CH:C, J=7,0 Tu); 2,42 (T, 2H,

114 OY\/\H/N” \”/> CCH2CH2CH2C, J=7,1 Tu); 3,08 (xB.T, 1H,
NCHCCHCHs, J=7,0 T'u, J=14,7 Tu); 3,37 (c, 3H,
OH); 3,40 (m, 2H, CNHCH,CHCHs, J=14,7 Tu); 6,84
(c, 1H, NCHENH); 7,25 (c, 1H, NCHCCHCHs); 7,67
(c, 1H, CNHCH:CHCHs); 8,37 (c, 1H, NHCCHCH2NH)

[M+H]*=240,13 Cnextp AMP 'H (400, 13MI'u, IMCO-ds,
6, m.n., J/Tu): 1,11 (m, 3H, CHs, J=6,5 Tu);
1,64 (newr., 2H, CCH:CH:CH.C, J=7,0 Tu); 2,15 (T,
H 2H, CCHxCH:CH:C, J=7,0 Tu); 2,37 (T, 2H,
115 OMNH \N/> CCH2CH2CH:C, J=7,1 Tu); 2,95 (m, 2H, NHCCH:CHCHs,
OH O  CH, K

J=10,2 T'u); 3,37 (¢, 1H, OH); 3,92 (xB.T, 1H,
NHCCH.CHCH3, J=6,5 I'u, J=10,2 Tu); 7,14 (c, 1H,
NCHC); 7,065 (¢, 1H, NCHNH); 7,82 (c, 1H,
NHCCH.CHNH) ; 8,24 (c, 1H, NHCCH2CHCH3)

N3MEHEHHAA CTPAHNLA
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116

Oxrf\v/\wﬂw N
OH o) HOJ/\EN/>

[M+H]+=256,13 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
6, m.m., J/Tu): 1,66 (meHT., 2H, CCH2CH:CH:C,
J=7,0 I'u); 2,19 (v, 2H, CCH:CH2CH:C, J=7,0 Tu);
2,36 (T, 2H, CCH2CH:CH.C, J=7,1 Tu); 2,77 (m, 2H,
CCH,CHCH:0H, J=10,4 Tu); 3,37 (¢, 1H, COH); 3,44
(n, 2H, CCH2CHCHOH, J=7,6 I'n); 3,76 (neut., 1H,
CCH2CHCH20H, J=7,6 Tu); 5,90 (c, 1H,
CCH2CHCH20H) ; 7,17 (c, 1H, NCHC); 7,70 (c, 1H,
NCHENH); 7,83 (c, 1H, CNHCHCH:0H); 8,24 (c, 1H,
NHCCH,CHNH)

117

CH,
| H
OY\/\H/N N
T I VI’?

[M+H] =240, 13 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.m., J/Tu): 1,75 (meHT., 2H, CCH2CH:CH:C,
J=7,2 T'u); 2,14 (v, 2H, CCH:CH:CH:C, J=7,2 T'u);
2,39 (v, 2H, CCH2CH:CH:C, J=7,1 Tu); 2,75 (c, 3H,
CHs); 2,80 (v, 2H, CCHxCH:N, J=7,1 Tu); 3,37 (c,
1H, ©0H); 3,38 (T, 2H, CCH:CH:N, J=7,1 Tu); 6,94
(¢, 1H, CCHN); 7,52 (c, 1H, NCHNH); 8,24 (c, 1H,
NH)

N3MEHEHHAA CTPAHNLA
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XX MC, wuMHOIMBMIOYAJLHEM IIMK, BpeMa YIepXMUMBaAHUA
0,45 MMH, [M+H]+=240 (ycioBusg 1) . BOXX B
YCIJIOBUAX 3, VMHIUBUOYaJIbHEM oK, BpeM4d
yoepxuBaHmsa 10,0 MuH.
115 3 NH\/\/[‘N) CnnexkTp SAMP 'H (400,13MI'u, D20, &, ™M.m., J/Tu):
¢ 1,72 (memr., 2H. COCH.CH:CH,CO, J=7,4 Tu); 1,80
(nenT., 2H. CH2CH2CH2N,, J=6,4 Twu); 2,13 (M, 4H,
CH,CONH, CHxCOOH); 2,67 (T, 2H, CHCH, J=7,5 Tu);
3,14 (r, 2H, CH:NH, J=6,7 ITu), 7,14(c, 1H, CHN);
8,47 (c, 1H, NCHN)

[M+H]*=212,10 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.m., J/Tu): 1,62 (meHT., 2H, CCH2CH:CH:C,

N J=7,2 T'u); 2,22 (v, 2H, CCHCH:CH:C, J=7,2 T'u);
119 O§T/“\//\Trﬂﬂyzl[%> 2,34 (v, 2H, CCH:CH:CH:C, J=7,1 Tu); 3,37 (c, 1H,
OH); 4,27 (c, 2H, NCHCCH:NH); 7,10 (c, 1H,
NCHCCH.NH) ; 7,14 (c, 1H, NCHNH); 8,28 (c, 1H,
NHCCHNHC) ; 8,55 (c, 1H, NCHCCH:NH)

N3MEHEHHAA CTPAHNLA




172

[M+H]+=225,12 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
6, m.n., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 T'm); 2,10 (T, 2H, CCHCH:CH:C, J=7,0 Tu);
2,37 (v, 2H, CCH2CH:CH:C, J=7,1 Tu); 2,44 (T, Z2H,

o NH
120 m \A@ CCHCH2NHC, J=6,9 Tu); 3,23 (T, 2H, CCH2CH:NHC,

J=6,9 I'm); 3,37 (¢, 1H, OH); 5,83 (¢, 1H,

TZ Y

CHCCH»CH,NH) ; 6,68 (c, 2H, NHCHCH); 6,70 (c, 1H,
NHCHC); 7,92 (c, 1H, CCHCHNHC); 12,05 (c, 1H,
NHCHC)

XX MC, MHOMBMIYAJILHBM IIMK, BpeMsa yiepxuBaHusg 0,4
MMH, [M+H]"=243 (ycjgoBusg B). BOXX B ycjioBMEx 2,

VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepxuBaHusa 27,7 MHUH.

CnexTp <‘H-AMP (400,13 MIu, IOMCO-de, O, M.O.,
s O§T/\\//\H/N&¢/\W[ﬁ> J/Tu): 1,69 (menr., 2H, CH.CHCHp, J=7,6 Tu);

OH © S 2,07 (v, 2H, CH2CONH, J=7,0 Tu); 2,17 (T, 2H,
CH,COOH, J=7,5 Tu); 2,87 (v, 2H, CHC, J=7,2
T'm); 3,34 (xB., 2H, CHNH, J=7,2 Tu); 7,36 (&,
1H, NCHS, J=2,0 T'u); 7,88 (ymup.T, 1H, NH); 9,01

(m, 1H, CCHS, J=2,0 Tu)

N3MEHEHHAA CTPAHNLA
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122

[M+H]+=209, 09 Cnexrp AMP 1H (400,13MI'u, IMCO-ds,
6, m.n., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 T'm); 2,10 (T, 2H, CCHCH:CH:C, J=7,0 Tu);
2,37 (v, 2H, CCH2CH:CH:C, J=7,1 Tu); 2,80 (T, Z2H,
SCCHCHNH, J=7,0 Tm); 3,33 (r, 2H, SCCH:CH:NH,
J=7,0 I'm); 3,37 (c, 1H, OH); 7,67 (c, 1H, NCHC);
7,94 (c, 1H, NH); 8,70 (c, 1H, SCHN)

123

[M+H]*=227,10 Cnextp AMP 1H (400,13MI'u, IOMCO-ds,
6, m.n., J/Tu): 1,64 (meHt., 2H, CCH2CH:CH:C,
J=7,0 I'um); 2,19 (v, 2H, CCH:CH:CH:C, J=7,0 I'u);
2,37 (v, 2H, CCH:CH:CH:C, J=7,1 Tu); 3,16 (T, 2H,
CCH.CH2NHC, J=7,0 Tm); 3,31 (T, 2H, CCH2CH:NHC,
J=7,0 T'm); 3,37 (¢, 1H, OH); 7,94 (c, 1H, NH);
8,24 (c, 1H, NCHC); 8,59 (c, 1H, CHOC)

N3MEHEHHAA CTPAHNLA
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XX MC, MHOMBMIYAJLHBEM OIMK, BpeMsa yIepxuBaHusg 1,2
MMH, [M+H]*t=227 (ycjgoBrua ). B3XX B ycjgoBuax 3,

VMHIMBUOYAJLHEM [IMK, BpeMsa yIepXuBaHuA 8,8 MHUH.

CnnekTp AMP 1H (400, 13MI'u, IMCO-ds, O, M.I.,
124 O§T/A\V/A\H/NiV/A\“:F> J/Tu): 1,70 (meHT., 2H. CH2CH:CHz2,, J=7,4 Tu);

oH © o 2,07 (v, 2H, CHCONH, J=7,4 Tu); 2,18 (T, 2H,
CH,COOH, J=7,4 Tu); 2,59 (v, 2H, CHC, J=7,2
ru), 3,26 (M, CHNH, 2H), 7,84 (c, 1H, CCHO),
‘7,87 (v, 1H, NH, J=5,8 Tu), 8,26 (c, 1H, NCHO),
12,00 (c, 1H, -COOCH)

XX MC, MHOIMBMIYAJILHBEM I[IMK, BpeMsa yiepxuBaHusg 0,4
MMH, [M+H]"=226 (ycjgoBusg B). BOXX B ycioBMSx 2,

VHIVBUOYAJILHEM IMK, BpeMsa yIepxuBauHusa 21,05 MmuH.

CnnexTp <IH-AMP (400,13 MIu, IOMCO-de, O, M™M.O.,
N Y Ny J/Tu): 1,70 (menr., 2H, CHCHCHz, J=7,5 Twu);

125 L I - -
H 2,08 (v, Z2H, CH2CONH, J=7,5 Tu); 2,19 (T, Z2H,
CH,COOH, J=7,5 Tu); 2,54 (v, 2H, CH.C, J=7,3
T'm); 3,18 (xB., 2H, CH:NH, J=7,3 Tu); 7,41 (c,
2H, NCH); 7,85 (yummp.T, 1H, NH); 12,15 (yump.c,

1H, -COOCH)

N3MEHEHHAA CTPAHNLA
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XX MC, wuMHOIMBMIOYAJLHEM IIMK, BpeMa YIepXMUMBaAHUA
0,45 MMH, [M+H] =227 (yciioBUSA I . BOXX B
YCIIOBMAX 1, VMHIUBUOYaJIbHEM oK, BpeM4d
yoepXuBaHUa 5, 6 MUH.

CnekTp SAMP 'H (400, 13MI'u, IMCO-ds, 6, M.I.,
J/Tu): 1,70 (ment., 2H. CH2CH:CH2,, J=7,3 Twu);
2,07 (v, 2H, CHCONH, J=7,3 TITu); 2,18 (T, 2H,
CH.COOH, J=7,3 TIu); 2,77 (v, 2H, CHx, J=7,0
'm), 3,29 (m, CHNH, 2H), 7,61 (¢, 1H, CHN),
7,90 (c, 1H, NH)

OY\/\E/N H\/\N\rN/>

XX MC, MHOIMBMIYAJILHBEM I[IMK, BpeMsa yiepxuBaHusg 0,4
MMH, [M+H]"=227 (ycjgoBusg B). BOXX B ycioBMSx 2,

VHIVBUOYAJILHEM I[IMK, BpeMsa yIepxuBaHusa 16,8 MHUH.
CnnexTp <IH-AMP (400,13 MIu, IOMCO-de, O, M™M.O.,
J/Tu): 1,63 (nenr., 2H, CHCH:CHz2, J=7,5 Tu);
1,88 (r, 2H, CH.COCH, J=7,5 Tu); 2,03 (v, Z2H,
CH.CONH, J=7,5 Twu); 2,82 (v, 2H, CHC, J=7,2
T'm); 3,30 (M, 2H, CH:NH); 7,88 (c, 1H, NCH);

8,35 (ymmup.7T, 1H, NH)

N3MEHEHHAA CTPAHNLA
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128

BOXX B ycJIoBUAX 3, MVHIOIMBUOYAJILHEM IIMK, BpeM4
yoepxmuBaHua 5,5 MUH.

CnnexkTp AMP H (400, 13MI'u, IMCO-ds, O, M.I.,
J/Tu): 1,67 (meHr., 2H. CHCHCHz,, J=7,4 Tu);
2,06 (v, 2H, CHCONH, J=7,4 Tu); 2,17 (T, 2H,
CH,COOH, J=7,4 Tu); 3,00 (v, 2H, CHC, J=7,0
T'u), 3,40 (m, 2H, CHNH), 7,97 (v, 1lH, NH, J=5,2

T')

129

[M+H]*=210, 09 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 T'u); 2,16 (v, 2H, CCH:CH:CH:C, J=7,0 TI'u);
2,37 (v, 2H, CCH:CH:CH:C, J=7,1 Tu); 2,90 (T, 2H,
NCCH,CH2NH, J=7,0 Iu); 3,37 (c, 3H, OH); 3,38
(r, 2H, NCCH:CH:NH, J=7,0 Iu); 7,94 (c, 1H, NH);
8,10 (c, 1H, CH)

130

OY\/\”/N”V\Q

[M+H] =238, 12 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 T'u); 2,16 (v, 2H, CCH:CH2CH:C, J=7,0 T'u);
2,37 (v, 2H, CCH2CH:CHC, J=7,1 Tu); 2,75 (T, 2H,
CCHCH2NHC, J=7,0 Tu); 3,37 (c, 1H, OH); 3,44
(r, 2H, CCH2CH,NHC, J=7,0 Tu); 7,92 (c, 1H, NH);
8,32 (c, 2H, NCHC); 8,87 (c, 1H, NCHN)

N3MEHEHHAA CTPAHNLA
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XX MC, MHOIMBMIYAJLHBEM IMK, BpeMsa yiepxuBaHusg 0,4
MMH, [M+H]*=238 (ycjgoBusa B). BOXX B ycioBMax 2,

VHOIVBUOYAJILHEM I[IMK, BpeMsa YIepXKMBaHUS 23,2 MHUH.

Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
131 OY\/\H/N“\/ﬁl/\j J/Tu): 1,66 (menr., 2H, CH2CH2CH2, J=7,5 Tn);

2,05 (v, 2H, CH2CONH, J=7,5 Tu); 2,15 (T, 2H,
CH.COOH, J=7,5 TIu); 2,89 (r, 2H, CHC, J=7,5
I'), 3,41 (xkB., 2H, CH2NH, J=7,5 Tu); 7,88
(ymup.1, 1H, NH); 8,47 (c, 1H, CH); 8,52 (c, 1H,

CH); 8,56 (c, 1H, CH)

[M+H] =238, 12 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 T'u); 2,16 (v, 2H, CCH:CH2CH:C, J=7,0 TI'u);
2,37 (v, 2H, CCH:CH:CH:C, J=7,1 Tu); 2,75 (T, 2H,

O NH
132 N |

OH @]

\ £

CCH;CH,NHC, J=6,9 Tu); 3,37 (c, 3H, OH); 3,40
(T, 2H, CCH.CH;NHC, J=6,9 Tm); 7,06 (m, 1H,
NCHCHC, J=5,0 Tu); 7,92 (c, 1H, NH); 8,80 (c,
1H, NCHC); 8,88 (m, 1H, NCHCHC, J=5,0 Twu)

N3MEHEHHAA CTPAHNLA
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133

[M+H]+=260,10 Cnexrp AMP 1H (400,13MI'u, IMCO-ds,
6, m.n., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 I'u); 2,16 (v, 2H, CCH:CH2CH:C, J=7,0 Tu);
2,37 (T, 2H, CCH2CH2CH.C, J=7,1 Tu); 2,79 (v, 2H,
CCHCH2NHC, J=7,0 Tu); 3,35 (T, 3H, CCH2CH:NHC,
J=7,0 I'um); 3,37 (¢, 1H, OH); 7,18 (m, 1H,
CCHCHC, J=8,3 Tu); 7,73 (c, 1H, NCCHC); 7,92 (c,
1H, NH); 8,09 (m, 1H, CCHCHC, J=8,3 Tu)

134

[M+H]*=277,13 Cnexrtp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 T'u); 2,16 (v, 2H, CCH:CH:CH:C, J=7,0 TI'u);
2,37 (v, 2H, CCH:CH:CH:C, J=7,1 Tu); 3,12 (T, 2H,
CCH,CH2NHC, J=7,0 TI'u); 3,37 (¢, 1H, OH); 3,45
(r, 2H, CCH2CH,NHC, J=7,0 Tu); 7,11 (m, 1H,
CHCCH.CHyNH, J=7,5 Tu); 7,28 (om, 1H, CHCHCH,
J=7,5 I'u, J=8,2 Tu); 7,92 (c, 1H, CCH2CH2NHC) ;
8,00 (m, 1H, NCCCH, J=8,2 Iu); 15,40 (c, 1H,
NHNCCCH)

N3MEHEHHAA CTPAHNLA
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135

N

[M+H]+=277,13 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,

6, m.n., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 T'm); 2,10 (T, 2H, CCHCH:CH:C, J=7,0 Tu);
2,37 (v, 2H, CCH2CH:CH:C, J=7,1 Tu); 2,82 (T, Z2H,
CCHCH2NHC, J=7,0 Tu); 3,35 (T, 3H, CCH2CH:NHC,
J=7,0 I'm); 3,37 (¢, 1H, OH); 3,40 (c, 1H,
NHCCHCHC); 7,11 (m, 1H, NHCCHCHC, J=8,1 TIu);
7,58 (c, 1H, NCCHC); 7,70 (m, 1H, NHCCHCHC,
J=8,1 T'u); 7,92 (¢, 1H, CCH2CH2NHC)

136

[M+H]*=261,10 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,

6, m.n., J/Tu): 1,64 (meHT., 2H, CCH2CH2CH:C,
J=7,0 T'm); 2,16 (T, 2H, CCHCH:CH:C, J=7,0 Tw);
2,37 (v, 2H, CCH:CH:CH:C, J=7,1 Tu); 3,37 (c, 3H,
OH); 3,38 (T, 2H, CCH:CH2NHC, J=7,2 Tu); 3,50
(T, 2H, CCH:CH;NHC, J=7,2 Tu); 7,94 (c, 1H, NH);
8,73 (c, 1H, NCHNC); 9,15 (c, 1H, SCHN)

N3MEHEHHAA CTPAHNLA
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137

) CCHCH2NHC, J=7,0 Tn) ;

OH o ==/ (r, 2H, CCH2CH.NHC, J=7,0 Twu);

NNCCH, J=8,9 Tu); 7,56

138

O\FA”/\WNK/\T:€i> CCH:CHoNHC, J=6,5 Tm) ;
; H
OH o \N

H

N3MEHEHHAA CTPAHNLA

[M+H]+=276,13 Cnexrp AMP 1H (400,13MI'u, IMCO-ds,

6, m.n., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 TI'u),; 2,1lo (7, 2H, CCE&CH2CH2C, J=7,0 I'a);
2,37 (7, 2H, CCH2CH:CH:C, J=7,1 Twu);

1H, OH); 3,41

NNCHCHCH, J=6,9 I'u, J=6,8 Iu);
NNCHCHCH, J=6,8 Tu, J=8,9 Tu);
1H, NCHC) ;
1H, NH); 8,58 (m, 1H, NNCHCHCH, J=6,9 Tu)
[M+H]*=276,13 CnexTtp AMP 1H

(400, 13MI'u, OMCO-ds,

6, m.m., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 T'm); 2,10 (T, 2H, CCH:CH:CH:C, J=7,0 Tw);
2,37 (v, 2H, CCH2CH2CH:C, J=7,1 Twm);
3H, CCH2CH:NHC,
J=6,5 T'm); 3,37 (¢, 1H, OH);
CCCHCHCH, J=5,6 TIu, J=8,1 T'nu);
NHCHC); 7,73 (m, 1H, CCCHCHCH, J=8,1 Tu);
(c, 1H, CCH:CH2NHC); 8,40 1H, CCCHCHCH,

J=5,6 T'u); 12,04 (c, 1H, NHCNCH)
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XX MC, MHOIMBMIYAJLHBEM IMK, BpeMsa yiepxuBaHusg 0,4
MMH, [M+H]*™=276¢ (ycjgoBusa B). BOXX B ycioBMax 2,
VHOIVBUOYAJILHEM I[IMK, BpeMsa yiaepxuBaHusa 18,0 MHH.
Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
J/Tu): 1,70 (menr., 2H, CH2CH2CHz2, J=7,5 Twu);
139 Omw\/\l“iz? 2,08 (v, 2H, CH2CONH, J=7,5 Tu); 2,19 (7, Z2H,

. CH.COOH, J=7,5 TIu); 2,80 (v, 2H, CHC, J=7,3
T'm); 3,38 (xB., 2H, CHeNH, J=7,3 Tu); 6,81 (T,
1H, 6-ImPyr, J=6,4 Tu); 7.16 (v, 1H, 7-ImPyr,
J=8,0 I'u),; 7,44 (»m, 1H, 8-ImPyr, J=8,0 Tu); 7,70
(c, 1H, 3-ImPyr),; 7,89 (ymmp.T, 1H, NH); 8,44

(m, 1H, 5-ImPyr, J=6,4 T'u)

[M+H]*=276,13 CnexTtp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.n., J/Tu): 1,64 (meHT., 2H, CCH2CH:CH:C,
J=7,0 TI'u); 2,16 (v, 2H, CCH:CH2CH:C, J=7,0 Tu);
2,37 (T, 2H, CCH2CH:CH.C, J=7,1 Tu); 3,17 (v, 2H,
40 OY\/\H/NHV\[N/// CCH,CH:NHC, J=7,0 Tu); 3,33 (v, 2H, CCH:CH:NHC,

< J=7,0 I'm); 3,37 (c, 1H, OH); 6,98 (mm, 1H,
NCNCHCH, J=7,0 T, J=6,8 Tu); 7,29 (c, 2H,
NCHC); 7,30 (mm, 1H, CHCHCHNC, J=6,8 I'u, J=9,0
T'm); 7,36 (m, 1H, NCCHCH, J=9,0 Tu); 7,94 (c,
1H, NH); 8,11 (m, 1H, NCNCHCH, J=7,0 Iu)

N3MEHEHHAA CTPAHNLA




182

141

e
OH O NHJ

[M+H]+=268,17 Cnexrp AMP 1H

2H, CCH2CH:CH2C, J=7,0 Tu);

3,37 (c, 1H, OH); 3,60 (c,

CCH2CH2CH2C, J=7,0 T'm); 2,39

NCHC); 7,49 (c, 1H, NCHNH);

(400, 13MI'z, IOMCO-ds,

6, m.n., J/Tu): 1,12 (c, 6H, CH3); 1,75 (meHrT.,

2,17 (r, 2H,
(T, 2H, CCH2CH2CH:C,

J=7,1 T'u); 2,90 (r, 2H, CCH:CHoNC, J=7,0 Tu);

1H, CCH.CH.NCH); 3,69

(r, 2H, CCH:CH.NC, J=7,0 Tm); 6,90 (c, 1H,

8,24 (c, 1H, NH)

142

HN’J\NHA\E/NWV/\\“::>

[M+H] =210, 12 Cnextp AMP !H

(c, 2H, CCH:NHCN); 6,060 (c,

(400, 13MI'u, IOMCO-ds,

§, m.m., J/Tu): 2,70 (T, 2H, NHCCH:CHNH, J=6,8
Tn); 3,26 (v, 2H, NHCCH,CHNH, J=6,8 Tu); 4,05

2H, NHz); 7,05 (c,

1H, NCHC); 7,52 (c, 1H, CCH:NHCN); 7,70 (c, 1H,
NCHENH) ; 7,80 (c, 1H, NHCCH.NHC); 8,03 (c, 1H,
NHCNHCHz) ; 8,24 (c, 1H, NHCCH,CHNH)

143

HNﬁ’/NH\/\n/NH\/\E:'\{>

NH, o)

[M+H]"=224,14 Cnextp AMP !H

CCH.CH,NHC, J=6,8 Tu); 6,60
(c, 1H, NCHC); 7,64 (c, 1H,

(c, 1H, NHCNHCH:2); 8,24 (c,

(400, 13MI'z, IMCO-ds,

6, m.n., J/Tu): 2,43 (T, 2H, CCH:CH:NHC, J=6,8
rm); 2,71 (v, 2H, NHCCH,CH.NH, J=6,8 Tu); 3,26
(T, 2H, NHCCH.CH,NH, J=6,8 Tmu); 3,30 (v, 2H,

(c, 2H, NHz); 7,05
CCH2CHzNHC) ; 7,70

(¢, 1H, NCHNH); 7,94 (¢, 1H, NHCCH2CH2NH); 8,03

1H, NHCCH>CH,NH)

N3MEHEHHAA CTPAHNLA
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J=6,0 T'u); 2,22 (T,

[M+H]+=238,15 Cnexrp AMP 1H (400,13MI'u, IMCO-ds,

6, m.n., J/Tu): 1,35 (meHT., 2H, CCH2CH:CH:NH,

2H, CCHCH2CH2NH, J=6,0 Tu);

¢If ) 2,72 (v, 2H, NHCCH:CH:NH, J=6,8 Twu); 3,22 (T,
NH N

144 HN NH/\/\[C]>/ \/\EN) 2H, NHCCH:CH:NH, J=6,8 I'u); 3,29 (T, 2H,
CCH2CH2CH2NH, J=7,0 T'm); 6,60 (c, 2H, NHz); 7,05
(¢, 1H, NCHC); 7,70 (¢, 1H, NCHNH); 7,79 (c, 1H,
CCH2CH2CH2NH) ; 7,94 (¢, 1H, NHCCH:CH2NH); 8,03
(¢, 1H, NHCNHCH:2); 8,24 (c, 1H, NHCCH2CH2NH)
XX MC, MHOMBMIYAJLHBNM [OIMK, BpeMsa yIepxuBaHusa 0,5
MMH, [M+H]"=247 (ycjgoBug I'). BOXX B ycigoBmax 1,
VMHIMBUOYAJNLHEM [IMK, BpeMsa yIepXuBaHusa 7,9 MHMH.
CnnekTp SAMP H (400,13MI'u, IMCO-D6, O, M.I.,

l4c i?;ﬂi;A\g/va/N\“:F> J/Tu): 2,53 (v, 2H, CH.C, J=7,8 Tu), 2,79 (T,

N 2H, CHC=0O, J=6,7 Tu), 3,16 (v, 2H, CHzS, J=6,7

NH)

T'm), 3,34 (xB., Z2H, CH:NH, J=6,4 Tu), 6,84(c,
2H, NHZ2); 7,43 (c,

1H, CCH), 8,20 (T, 1H, NH,

J=5,6 Iu), 9,00 (¢, 1H, NCH); 14,51 (ym.c, 1H,

N3MEHEHHAA CTPAHNLA
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146

9, M.m., J/Tu): 1,52
J=6,6 I'u); 2,42 (T,

CCH2CHNHC, J=6,8 Tu);
(c, 1H, CCH,CH,NHC) ;

147

o, M.nm., J/Tu): 1,35

0 ru); 2,06 (T, 2H, CCHCH.CH,NH, J=7,1 Tm); 2,17
HNy _NH NHM
N W OH (T, 2H, CCH:CH:CH:NH, J=6,0 T'm); 3,02

CCH2CH2CH2NH, J=7,2 Tn);

(c, 1H, CCH2CH2CH2NH) ;

N3MEHEHHAA CTPAHNLA

[M+H]+=187,14 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,

2H, NHCH2CH>CH>NH;,
2H, CCH,CH,NHC, J=6,8 Tu);
HZNYNHWNH\/\/NHZ 2,85 (7, 2H, NHCH,CH,CH,NHg,

NH, e 2H, NHCHCHpCH:NHz, J=6,6 Tm);

J:6/ 5 Tm) ;

2H, NH:CNH); 7,64
2H, NHCH2CH2CH:NH;) ;
7,93 (c, 1H, NHCCH,CHNH) ; 1H, NHCNHCHz)

[M+H] =230, 14 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,

2H, CCH2CH2CH2NH,

J=6,0 T'm); 1,79 (nmeunr., 2H, CCH:CH:CH:NH, J=7,1

CCH2CH:CH,NH, J=7,0 Tu); 2H, NH);
1H, CCH:CHzCHzNH) ;

8,03 (c, 1H, NHCNHCH:);
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KX MC,

MUH,

[M+H]*t=385

VHIVBUOYAJLHEM IIUK,

VMHIOVIBVIOYaJlb HEIV MK, BpeMA

BpeMda yHmepxuBaHusa 0,3

(ycyoBusa A). BOXX B yciaoBuAx 1,

yoepxuBaHmsa 10,6 MuMH.

Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
o§gf\v/\ﬂ:?{ ] C ) J/Tmw): 1,03 (=, 3H, CCHs, J=6,5 Tu); 1,66
148 o CHy (menr., 2H, CH2CH2CHz, J=7,4 Tu); 2,13 (M, A4H,
he® oH CH2CHeCHz2) ; 2,75, 2,93 (M, 2H, CCH2CH); 3,61 (c,
3H, OCHs); 4,10 (m, 1H, OCHCHs); 4,26 (M, 1H,
NCH); 4,58 (M, 1H, CCH2CH); o,76 (c, 1H, CCH);
7,51 (¢, 1H, NCHN); 7,80 (m, 1H, NH, J=8,5 Tw);
8,10 (m, 1H, NH, J=8,0 I'm)
XX MC, MHOMBMIYAJLHBM OIMK, BpeMsa yIepxuBaHusa 0,3
MMH, [M+H]"=371 (ycjgoBusg B). BOXX B ycioBrmMax 1,
VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepxuBanusa 10,4 wMuH.
— Cnextp <‘H-AMP (400,13 MIu, IOMCO-de, O, M.O.,
149 oj:\/jzg : J/Tu): 1,67 (M, 2H, CH2CH2CHz,); 2,10 (M, 4H,
%YAW CH2CHzCH2) ; 2,74, 2,93 (M, 2H, CCHCH); 3,60,
R 3,72 (M, 2H, OCH,CH); 3,61 (c, 3H, OCHs); 4,28
(M, 1H, OCH:CH); 4,54 (M, 1H, CCHCH); ©6,74
(ymuvp.c, 1H, CCH); 7,50 (c, 1H, NCHN); 8,03 (m,

1H, NH, J=7,8 Tm); 8,33 (m, 1H, NH, J=7,5 Tm)

N3MEHEHHAA CTPAHNLA
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150

VHIVBUOYAJILHEM IIMK,

CrnexkTp IH-AMP (400,

XX MC, MHOMBMIYAJILHBEM OIMK, BpeMda yIepxuBaHusa 0,3

MMH, [M+H]*=370 (ycjgoBusa A). BSXX B ycinoBmax 1,

BpeMda yHoepxmuBaHusa 9,4 MMH.

13 MIu, JIMCO-de¢, o6, wM.m.,

w2 J/T'u): 0,99 (m, 3H, CCHs;, J=6,2

T) ; 1,68

(menT., 2H, CH2CH2CHz, J=7,4 Twu); 2,15 (M, 4H,
CH2CH2CH2); 2,80, 2,93 (M, 2H, CCH2CH); 4,05 (M,
2H, OCHCHN); 4,51 (m, 1H, CCHCH); 6,79 (c, 1H,
ccH); 7,08,7,39 (ymmp.c, 2H, NHz); 7,50 (M, Z2H,

NCHN, NH); 8,09 (m, 1H, NH, J=7,5 Tu); 11,9

(ymup.c, 1H, -COOH)

151

[M+H]*=193, 11 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.n., J/Tu): 1,52 (meHT., 2H, NHCH2CH>CH2NH2,
J=6,6 I'u); 2,97 (v, 2H, NHCH:CH:CH:NH., J=6,5
Tu); 3,22 (T, 2H, NHCH:CH:CH:NHz, J=6,6 T'u); 6,91
(m, 1H, CCHCHCO, J=14,0 Tu); 7,53 (c, 1H,
CCHCHCO); 7,79 (c, 2H, NH2); 7,83 (¢, 1H,
NCHNH) ; 8,19 (c, 1H, NHCH:CH2CH2NH2); 8,54 (c,
1H, NCHC); 11,52 (c, 1H, NCHNH)

N3MEHEHHAA CTPAHNLA
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152

[M+H]+=197,14 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
6, m.m., J/Tu): 1,54 (meHT., 2H, NHCH2CH2CH2NH2,
J=6,6 I'u); 2,77 (v, 2H, CCH:CH2CNH, J=7,6 Iu);
2,81 (T, 2H, CCH2CH:CNH, J=7,6 ITu); 2,87 (T, 2H,
NHCH2CH2CH2NH2, J=6,5 Tu); 3,11 (T, 2H,
NHCH,CH2CH:NH2, J=6,6 I'un); 6,85 (c, 1H, NCHC);
7,66 (c, 1H, NHCH:CH2CH2NH2); 7,79 (¢, 2H, NHz);
7,89 (c, 1H, NCHNH); 8,24 (c, 1H, NHCCH2CH:C)

153

[M+H]*=211,16 Cnexrtp AMP 'H (400, 13MI'u, IMCO-ds,
6, m.n., J/Tu): 1,15 (m, 3H, CHs, J=7,0 Tu);
1,32 (nent., 2H, CCH2CH:CH2NH2, J=6,0 Tm); 2,13
(r, 2H, CCH;CH:CH2NH2, J=6,0 Tu); 3,05 (T, 2H,
CCH2CH2CH2NH2, J=7,0 T'n); 3,10 (xB.T, 1H,
NCHCCHCHs, J=7,0 T'n, J=14,7 Tu); 3,38 (m, 2H,
CNHCH,CHCHs, J=14,7 Tu); 0,84 (c, 1H, NCHNH);
7,25 (c, 1H, NCHCCHCHs); 7,67 (c, 1H,
CNHCH:CHCHs) ; 7,70 (c, 2H, NHz2); 8,37 (c, 1H,
NHCCHCH2NH)

N3MEHEHHAA CTPAHNLA
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154

HZN/\/T NH\/\CZ

[M+H]+=197,14 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,

6, m.m., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
J=6,0 T'u); 2,13 (T, 2H, CCHxCH2CHzNHz, J=6,0 Iu);
2,72 (T, 2H, NHCCH:CH:NH, J=6,8 Iu); 3,00 (r,
2H, CCH2CH2CHpNH2, J=7,0 Tu); 3,22 (r, 2H,
NHCCH.CH2NH, J=6,8 I'u); 7,05 (c, 1H, NCHC); 7,70
(c, 3H, NCHNH, NHz); 7,94 (c, 1H, NHCCH2CH2NH) ;
8,24 (c, 1H, NHCCH2CH:NH)

155

HQN/\/T NH\/\{?

XX MC, MHOIMBMIYAJILHBM IIMK, BpeMsa yiepxuBaHusa 0,4
MMH, [M+H]*=214 (ycjgoBusg B). BOXX B ycjoBMEx 2,
VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepxuBaHusa 14,6 MHUH.
CnexTtp <‘H-AMP (400,13 MIu, IOMCO-de, O, M™M.O.,
J/Tu): 1,75 (nenr., 2H, CHzCHCHz, J=7,6 TIu);
2,17 (v, 2H, CH2CONH, J=7,0 Tu); 2,74 (M, Z2H,
CH:NHZ); 2,89 (7, 2H, CHC, J=7,3 Tu); 3,38
(xkB., 2H, CHNH, J=7,2 Tu); 7,38 (m, 1H, CCHS,
J=1,8 Iua); 7,86 (ymump.c, 3H, NHx+HC1l); 8,05
(ymvp.T, 1H, NH); 9,02 (m, 1H, NCHS, J=1,8 T'm)

N3MEHEHHAA CTPAHNLA
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[M+H]+=180,11 Cnexrp AMP 1H (400,13MI'u, IMCO-ds,
6, m.m., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
\H s J=6,0 T'u); 2,13 (T, 2H, CCHxCH2CHzNHz, J=6,0 Iu);
156 HW/\\/N}/ \/A\X:ﬁ 2,79 (7, 2H, SCCHCHNH, J=7,0 Tm); 3,00 (T, 2H,
° ' CCH2CH2CH2NH2, J=7,0 Tu); 3,31 (T, 2H, SCCH2CH:NH,
J=7,0 I'u); 7,67 (¢, 1H, NCHC); 7,70 (c, Z2H,
NH2); 7,94 (¢, 1H, NH); 8,70 (¢, 1H, SCAHN)

[M+H]*=198, 12 Cnextp AMP 'H (400, 13MI'u, IMCO-ds,
d, m.m., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,

\H N J=6,0 T'm); 2,13 (T, 2H, CCH:CH2CH2NHz, J=6,0 Iu);
157 HW/\\/\W/ \/A\g:ﬁ 2,79 (v, 2H, NCCHCH,NH, J=7,0 Tu); 3,00 (T, 2H,
0 ° CCH2CH2CH2NH2, J=7,0 Tm); 3,25 (T, 2H, NCCH2CH2NH,
J=7,0 Tmw); 7,70 (¢, 2H, NHz2); 7,94 (c, 1H, NH);
8,42 (c, 1H, CHCCH2CH2NH); 8,59 (c, 1H, CHNC)

[M+H] =198, 12 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,

6, m.n., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
J=6,0 T'm); 2,10 (T, 2H, CCH:CH2CHzNHz, J=6,0 Iu);
. Hﬂ/\\/NW/ML/A\ﬁiW 3,00 (v, 2H, CCHxCH:CHoNHz, J=7,0 Tu); 3,15 (T,

0 N 2H, CCHCH:NHC, J=7,0 Tm); 3,29 (v, 2H,
CCHCHpNHC, J=7,0 Tu); 7,70 (c, 2H, NHz); 7,94
(c, 1H, NH); 8,24 (c, 1H, NCHC); 8,59 (c, 1H,
CHOC)

N3MEHEHHAA CTPAHNLA
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159

[M+H]+=198,14 Cnexrp AMP 1H (400,13MI'u, IMCO-ds,
6, m.m., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
J=6,0 T'u); 2,13 (T, 2H, CCHxCH2CHzNHz, J=6,0 Iu);
3,00 (v, 2H, CCH:CH2CH:NH2, J=7,0 T'u); 3,25 (T,
2H, NHCCH:CH:NH, J=7,0 Tu); 3,43 (T, 2H,
NHCCH2CH2NH, J=7,0 Tu); 6,03 (c, 1H,
NHCCH.CH2NH) ; 7,70 (c, 2H, NHz); 7,94 (c, 1H,
NHCCH2CH2NH) ; 8,04 (c, 1H, CH)

160

[M+H] =209, 14 Cnextp AMP 'H (400, 13MI'u, IMCO-ds,
d, m.n., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
J=6,0 T'm); 2,13 (T, 2H, CCH:CH2CH2NHz, J=6,0 Iu);
2,74 (v, 2H, CCH:CH:NHC, J=7,0 I'm); 3,00 (T, 2H,
CCH2CH2CH2NHz, J=7,0 Tu); 3,42 (v, 2H, CCH2CH2NHC,
J=7,0 T'm); 7,70 (¢, 2H, NHz2); 7,92 (c, 1H, NH);
8,32 (c, 2H, NCHC); 8,87 (c, 1H, NCHN)

leol

[M+H] =209, 14 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.n., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
J=6,0 T'm); 2,13 (T, 2H, CCH:CH2CHzNHz, J=6,0 TIu);
2,98 (v, 2H, CCH:CH:NHC, J=6,8 I'u); 3,00 (T, Z2H,
CCH2CH2CH2NH2, J=7,0 Tu); 3,34 (T, 2H, CCH:CH2NHC,
J=6,8 T'u); 7,70 (c, 2H, NHz); 7,94 (¢, 1H, NH);
8,18 (m, 1H, NCHCHN, J=8,0 TI'm); 8,64 (m, 1H,
NCHCHN, J=8,0 T'u); 8,73 (c, 1H, CCHN)

N3MEHEHHAA CTPAHNLA
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le62

[M+H]+=250,14 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
6, m.m., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
J=6,0 T'u); 2,13 (T, 2H, CCHxCH2CHzNHz, J=6,0 Iu);
3,00 (v, 2H, CCH:CH2CH:NH2, J=7,0 T'u); 3,19 (T,
2H, CCHxCH,NHC, J=7,0 T'u); 3,03 (T, Z2H,
CCH:CH:NHC, J=7,0 Tw); 7,70 (c, 2H, NHz); 7,92
(c, 1H, NH); 8,30 (c, 1H, NCHC); 9,74 (c, 1H,
NNNCHN)

163

[M+H] =249, 15 Cnextp AMP 'H (400, 13MI'u, IMCO-ds,
d, m.n., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
J=6,0 T'm); 2,13 (T, 2H, CCH:CH2CH2NHz, J=6,0 Iu);
2,72 (v, 2H, CCH:CH:NHC, J=6,9 I'u); 3,00 (T, 2H,
CCH2CH2CH2NHz, J=7,0 Tu); 3,35 (T, 2H, CCH2CH2NHC,
J=6,9 T'u); 7,45 (m, 1H, CHCCH:CH2NH, J=9,2 Tu);
7,70 (c, 2H, NH2); 7,92 (¢, 1H, NH); 8,02 (m,
1H, NNCCHCH, J=9,2 Tu); 8,80 (c, 1H, NNNCHC)

N3MEHEHHAA CTPAHNLA
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164

NH
HQNW Z N/N\
)

J=6,0 T'u); 2,13 (T, 2H, CCH:CH2CH2NHz,

CCH2CH2CH2NH2, J=7,0 T'u); 3,54 (T, 2H,

1H, NCNCHC)

J=7,0 T'u); 7,70 (c, 2H, NHz); 7,92 (c,

[M+H]+=249,15 Cnexrp AMP 1H (400,13MI'u, IMCO-ds,

9, M.nm., J/T'u): 1,30 (meHT., 2H, CCH2CH2CH2NHz,

J:6/ 0 T'm);

2,90 (v, 2H, CCH:CH:NHC, J=7,0 Tu); 3,00 (7, Z2H,

CCH2CH2NHC,
1H, NE) 7

8,11 (c, 1H, CCHN); 8,64 (c, 1H, NCHN); 8,80 (c,

165

NH N
HZNW Za

J=6,0 T'm); 2,13 (T, 2H, CCH:CH2CH2NHz,

NH); 8,32 (m, 1H, NNCHCHC, J=7,0 Tmu);
1H, NCHN)

[M+H] =248, 15 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,

9, M.nm., J/T'u): 1,30 (menr., 2H, CCH2CH2CH2NHz,

J:6/ 0 T'm);

2,86 (r, 2H, CCHCHNHC, J=7,0 Tu); 3,00 (T, 2H,
CCH2CH,CHoNH2, J=7,0 Tu); 3,41 (7, 2H, CCH:CH.NHC,
J=7,0 Tu); 6,96 (m, 1H, NNCHCHC, J=7,0 Tu); 7,48
(c, 1H, NCCHC); 7,70 (c, 2H, NHz); 7,92 (c, 1H,

8,49 (c,

N3MEHEHHAA CTPAHNLA
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lo6

HzN/\/YNH N , 3,00 (v, 2H, CCH2CH2CH2NH2,
© X 2H, CCH:CH:NHC, J=7,2 Tu);
\_ i

NCCCHCH, J=5,9 Tu); 12,55

167

2,78 (v, 2H, CCH,CH.NHC,
Hw/“\/\w/w 2 CCHoCHoCH:NHa, J=7,0 Tn) ;

° N J=6,9 T'u); 6,55 (c, 1H, CCHNCCH); 7,04

CHCCH2CHzNH, J=8,0 TIn);

NNCHCCH)

N3MEHEHHAA CTPAHNLA

[M+H]+=248,15 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,

9, M.nm., J/T'u): 1,30 (meHT., 2H, CCHzCEzCHzNHz,
J=6,0 T'u); 2,13 (T, 2H, CCHxCH2CHzNHz, J=6,0 Iu);

J:710 PH);

CCHCH2NHC, J=7,2 Tu); 7,53
J=5,9 T'u); 7,70 (c, 2H, NH2);

1H, NCCCHCH,

NHCHN) ; 7,94 (c, 1H, CCH:CHNHC);
1H, NHCCCN)
[M+H]*=247,16 Cnextp AMP H

(400, 13MI'u, OMCO-ds,

5, M.m., J/T'u): 1,30 (menr., 2H, CCH2CH2CH2NHz,
J=06,0 T'm); 2,13 (T, 2H, CCHCH2CHz2NHz, J=6,0 TIu);
J=6,9 Tu);

2H, CCH:CHzNHC,

1H, CHCHCCHCH,
J=8,0 I'm); 7,70 (c, 2H, NEZ);
CCHNNCE) ; 71,92 (c, 1H, NE) ;
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[M+H]+=247,16 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
6, m.m., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
J=6,0 T'u); 2,13 (T, 2H, CCHxCH2CHzNHz, J=6,0 Iu);
2,860 (v, 2H, CCH:CH2NHC, J=o0,8 Tu); 3,00 (T, Z2H,
s HzN/\/\[O(NH\/\Q} CCH2CH.CHNH2, J=7,0 Tu); 3,28 (v, 2H, CCH.CHNHC,
— J=6,8 I'm); 6,78 (mm, 1H, NCCHCHCH, J=6,8 Iu,
J=7,0 Tw); 7,18 (mm, 1H, NCCHCHCH, J=9,0 Tu,
J=6,8 Tu); 7,36 (m, 1H, NCCHCHCH, J=9,0 Tu);
7,45 (c, 1H, CCHNCHCH); 7,70 (c, 2H, NHz); 7,94
(¢, 1H, NH); 8,32 (m, 1H, CCHNCHCH, J=7,0 TIm)

[M+H]*=247,16 Cnextp SAMP 1H (400,13MI'u, IOMCO-ds,
6, m.n., J/Tu): 1,30 (meHT., 2H, CCH2CH2CH2NHz,
J=6,0 T'm); 2,13 (T, 2H, CCHCH2CHzNHz, J=6,0 TIu);
3,00 (T, 2H, CCH:CH2CH:NHz, J=7,0 T'w); 3,16 (T,
6o HW/\\/\]/MK/\Wii ) 2H, CCH:CHoNHC, J=7,0 T'm); 3,31 (v, 2H,

3 / CCH2CHNHC, J=7,0 Tu); 6,98 (mm, 1H, NCNCHCH,
J=7,0 I'uy, J=6,8 T'u); 7,29 (c, 2H, NCHC); 7,30
(om, 1H, CHCHCHNC, J=6,8 Iu, J=9,0 Tu); 7,36 (m,
1H, NCCHCH, J=9,0 TI'u); 7,70 (c, 2H, NHz); 7,94
(c, 1H, NH); 8,11 (m, 1H, NCNCHCH, J=7,0 Iu)

N3MEHEHHAA CTPAHNLA
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170

OH

[M+H]+=284,12 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
6, m.n., J/Tu): 1,51 (meHT., 2H, CH2CH2CH2CH2C,
J=7,5 Tu); 1,60 (nmeur., 2H, CH2CH2CH2CH2C, J=6,9
Tm); 2,25 (v, 2H, CH2CH2CH2:CH:C, J=7,2 Tu); 2,40
(r, 2H, CHzCH2CH2CH2C, J=6,9 Tu); 3,10 (m, 2H,
CCH;CHCOH, J=7,5 Tu); 4,50 (r, 1H, CCHzCHCOH,
J=7,5 I'u); 7,20 (c, 1H, NCHC); 8,10 (c, 1H,
NCHNH) ; 8,20 (c, 2H, NHCCH,CHC, CNHCHCOH); 11,99
(c, 1H, CH2COH); 12,37 (c, 1H, CCHz2CHCOH)

171

[M+H]*=327,13 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.n., J/Tu): 1,81 (c, 3H, CH3); 1,94 (mT, 2H,
NHCHCH;CH.C, J=11,5 Ty, J=6,7 T'u); 2,28 (T, 2H,
NHCHCH:CH.C, J=6,7 TI'u); 3,09 (m, 2H, CCH:CHCOH,
J=7,5 Tu); 4,25 (r, 1H, CCH:CHCOH, J=7,5 Tu);
4,42 (v, 1H, NHCHCH:CH:C, J=11,5 Tu); 7,20 (c,
1H, NHCHC); 7,56 (c, 1H, NCHNH); 7,81 (c, 1H,
NHCCHNHC); 8,10 (c, 1H, NCHNH); 8,29 (c, 1H,
NHCHCH.CH.C) ; 12,37 (c, 1H, CCH:CHCOH); 12,40 (c,
1H, COH)

N3MEHEHHAA CTPAHNLA
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172

[M+H]+=385,14 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
8, Mm.m., J/Tu): 1,96 (mr, 2H, NHCHCH:CH.C, J=6,5
'y, J=7,5 I'm); 2,19 (m, 2H, CCH,CHNHC, J=8,6
Tm); 2,37 (v, 2H, NHCHCH:CH.C, J=7,5 Tu); 2,92
(c, 2H, NHCCHCOH); 3,09 (m, 2H, CCH:CHCOCH,
J=7,5 Tu); 3,97 (menr., 1H, NHCHCH2CH2C, J=8,6
Tm); 4,42 (v, 1H, CCH2CHCOH, J=7,5 Tu); 7,20 (c,
1H, NHCHC); 7,56 (c, 1H, NCHNH); 7,82 (c, 1H,
NHCHCHCH:C) ; 8,10 (¢, 1H, NCHNH); 8,20 (c, 1H,
NHCCH2CHNH) ; 11,93 (c, 1H, NHCCH:COH); 11,99 (c,
1H, COH); 12,37 (c, 1H, CCH2CHCOH)

173

[M+H] =283, 14 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.n., J/Tu): 1,81 (c, 3H, CH3); 1,93 (mT, 2H,
NHCHCH;CH.C, J=11,5 T'y, J=6,7 T'u); 2,24 (T, 2H,
NHCHCH.CH.C, J=o6,7 Tu); 2,70 (v, 2H, NCCHxCH2NH,
J=6,8 I'u); 3,19 (T, 2H, NCCH:CHNH, J=6,8 Tu);
4,39 (v, 1H, NHCHCH:CH:C, J=11,5 I'u); 7,05 (c,
1H, NHCHC); 7,56 (c, 1H, NCHNH); 7,70 (c, 1H,
NCHNH) ; 7,78 (c, 1H, NHCCHNHC); 8,29 (c, 1H,
NHCHCH.CH2C) ; 12,40 (¢, 1H, OH)

N3MEHEHHAA CTPAHNLA
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. W\Ef\¢/\[ﬂ:1i\if> 2,41 (7, 2H, CCH2CH:CH:C, J=7,1 Twu);
o o CCH,CHCOH, J=8,3 T'u); 3,37 1H, COH);
(v, 1H, CCH:CHCOH, J=8,3 TI'u); 7,32
SCHC); 8,20 (¢, 1H, NH);
12,37 (c, 1H, CCH2CHCOH)
[M+H] =281, 11 Cnextp AMP 'H (400, 13MI'u, IMCO-ds,
6, m.m., J/Tu): 1,65 (meHT., 2H, CCH2CH:CH:C,
J=7,0 Tu); 2,29 (v, 2H, CCHCH2CH2C, J=7,0 Tu);
2,41 (T, 2H, CCH2CH:CH.C, J=7,1 Tw);
e “\E”\/“I/m |”\ CCH,CHCOH, J=8,7 Tu); 3,37 1H, COH);
o N (T, 1H, CNHCHCOH, J=8,7 Tu);

1H, NCHCHCH, J=4,7 Tu);

N3MEHEHHAA CTPAHNLA

[M+H]+=253, 08 Cnexrp AMP 1H (400,13MI'u, IMCO-ds,

6, m.m., J/Tu): 1,65 (meHT., 2H, CCH2CH:CH:C,

J=7,0 T'u); 2,29 (7, 2H, CCH:CH:CH:C, J=7,0 Tu);

NCHCHCH, J=7,5 T'u, J=4,7 Tu);
CHCCH:CHC, J=7,8 Tu); 7,75 1H, NCHCHCH,
J=7,8 I'u, J=7,5 I'u),; 8,20 1H, NH);

1H, CNHCHCOH)
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176

9, M.m., J/Tu): 1,65

HO. NH
m m CCH2CHCOH, J=5,0 Tw);
o OH S

CHCCH:CHC, J=4,8 TIu);

177

o, M.nm., J/Tu): 1,65

O

CHCCH:CHC, J=3,0 Tu);

N3MEHEHHAA CTPAHNLA

[M+H]+=252,09 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,

2H, CCH2CH2CH2C,

J=7,0 T'u); 2,29 (7, 2H, CCH:CH:CH:C, J=7,0 Tu);
2,41 (7, 2H, CCH2CH:CH:C, J=7,1 Twu);
1H, COH);
(r, 1H, CCH2CHCOH, J=5,0 Im); 7,01
(n, 1H, CCHCH, J=4,8 Tu); 1H, NH);
12,69 (¢, 1H, CCH2CHCOH)

[M+H]*=270,10 Cnextp AMP !H

(400, 13MI'u, OMCO-ds,

2H, CCH2CH:CH2C,
J=7,0 T'm); 2,32 (T, 2H, CCHxCH:CH:C, J=7,0 Tw);
2,41 (v, 2H, CCH2CH2CH:2C,

HO, NH o
Mm COH); 3,38 (m, 2H, CCHCHCOH, J=10,0 Tm);
OH

J:7/1 PH);

(r, 1H, CCH:CHCOH, J=10,0 TIu);
1H, CHCHCH, J=3,0
Tm); 7,15 (¢, 1H, CHCHCH); 1H, NH);

12,37 (¢, 1H, CCH2CHCOH)
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178

MMH, [M+H]™=281 (ycjgoBug B).

XX MC, MHOIMBMIYAJLHBEM IMK, BpeMsa yIepxuBaHusg 0,2

BOXX B ycjgoBuax 1,

VHIVBUOYAJILHEM IIMK,

J/Tu): 1,83-2,23 (M,
CH2CH) , 3,61 (c,
CH2CH2CH) ; 4,50 (M,

CrnexkTp IH-AMP (400,

BpeMda yHnepxmuBaHusa 7,0 MMH.
13 MIu, JIMCO-ds, O, M.OI.,
4H, CH2CH:CH), 2,93 (M, 2H,
3H, OCHs) ; 4,02 (M, 1H,
1H, CH:CH); 6,84 (c, 1H,

CCH); 7,60 (¢, 1H, NCHN); 7,78 (c, 1H, NH), 8,05

(m, 1H, NH, J=7,8 TI'u)

[M+H]*=254,15 Cnexrtp AMP H

(400, 13MTI't,

,HMCO_d6/

5, M.I.,

J/T) :

1,16

(rieuT.,

2H, CH2CH2CH2CH2CHz,

J=6,5 T'u); 1,31 (meunr., 2H, CH2CH.CH2CH2CHz,
J=6,4 T'u); 1,37 (nmeur., 2H, CH2CH2CH2CH2CHz,
179 . NH/\/\/\]/" J=7,5 T'm); 2,17 (1, 2H, CH2CH2CH2CH2CHz, J=7,3
<\N | oH Tu); 2,70 (v, 2H, CCH:CH2CNH, J=7,60 I'u); 2,81
(T, 2H, CCH:CH:CNH, J=7,¢ T'u); 3,02 (T, Z2H,
CH2CH2CH2CH2CHz, J=6,4 Tu); 6,85 (c, 1H, NCHC);
7,65 (c, 1H, CCH2CH:CNH); 7,89 (c, 1H, NCHNH);

8,24 (c, 1H, NHCCH:CH2C); 12,03 (c, 1H, OH)

N3MEHEHHAA CTPAHNLA
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[M+H]+=240,13 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
6, m.n., J/Tu): 1,27 (neHT., 2H, NHCH2CH2CH2CHz,

J=6,0 T'u); 1,460 (menr., 2H, NHCH2CH2CH:CHz, J=7,5
Tu); 2,22 (T, 2H, NHCH2CH:CH:CHz, J=6,8 Tu); 2,76

o~ (T, 2H, CCHCHCNH, J=7,6 Tu); 2,82 (T, 2H,
NH OH

180
U CCH:CHCNH, J=7,6 Tu); 3,07 (r, 2H,

ZT

NHCH,CH,CH>CH2, J=6,0 Tu); 6,85 (c, 1H, NCHC);
7,65 (c, 1H, NHCH.CHCH:CHz); 7,89 (c, 1H,
NCHNH) ; 8,15 (c, 1H, OH); 8,24 (c, 1H,
NHCCH2CH:C)

XX MC, MHOMBMIYAJILHHBM OIMK, BpeMsa yIepxuBaHusa 0,3
MMH, [M+H]"=327 (ycjgoBusg B). BOXX B ycioBmax 1,

VHOIVBUOYAJILHEM IMK, BpeMsa yIepxuBaumsa 10,15 mmH.

o - | CnnexTp <IH-AMP (400,13 MIu, IOMCO-de, O, M™M.O.,
151 ~1fA\/Ajf/;£;:K;? J/T) : 0,96 (m, 3H, CCHs, J=6,2 Tu); 1,66

”ﬁ\TJ (menT., 2H, CHCH2CHz, J=7,4 Tu); 2,13 (M, 4H,
CH2CHzCHz2) ; 2,75-3,06 (M, 4H, CCHoCH, CHCH.NH) ;
3,61 (m, 1H, CHCH:NH); 4,48 (M, 1H, CCHzCH);
6,92 (c, 1H, CCH); 7,79 (T, 1H, NH, J=5,8 Tn);

7,94 (c, 1H, NCHN); 7,99 (m, 1H, NH, J=8,2 T)

N3MEHEHHAA CTPAHNLA
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XX MC, MHOIMBMIYAJLHBEM IMK, BpeMsa yIepxuBaHusg 0,2
MMH, [M+H]*=313 (ycjgoBusa B). BO9XX B ycinoBmsax 1,
VMHIMBUOYAJBLHEM I[IMK, BpeMsa yIepxuBaHuUA 9,7 MMH.
Ho. NH N Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
182 \E/\V/Njf;;liliﬁ;? J/Tu): 1,67 (M, 2H, CHCH2CH2,); 2,08 (M, 4H,

l) CH2CHzCH2) ; 2,74 (mm, 1H, CCH:CH, J=14,7, 8,6

" rn), 2,90 (mm, 1H, CCHeCH, J=14,8, 5,1 Tu), 3,09
(M, 2H, OCH2CH:N), 3,36 (M, 2H, OCH:CH2N), 4,38
(M, 1H, CCHCH); 6,72 (c, 1H, CCH); 7,48 (c, 1H,

NCHN); 8,05 (ymmp.c, 1H, NH)

XX MC, MHOMBMIYAJILHHBM OIMK, BpeMsa yIepxuBaHusa 0,3
MMH, [M+H]"=327 (ycjgoBusg A). BOXX B yciaoBrmax 1,

VMHIUBUOYAJLHEM I[IMK, BpPpeMsa yIepxuBaHusg 9,7 MMUH.

CnnexTp <IH-AMP (400,13 MIu, IOMCO-de, O, M™M.O.,

Ho\n/\/\n/:I\EN\> J/Tu): 1,51 (meHT., 2H, OCH2CH2CH2N, J=6,4 Tu);
183 )) " 1,66 (menrt., 2H, CHpCHxCHz, J=7,5 Tu); 2,14 (v,
o 4H,  CHeCHzCH2); 2,75-3,06 (M, 4H,  CCHCH,

OCHzCH2CHzN) ; 3,36 (T, 2H, OCHCH:CHzN, J=6,4 Tu);
4,52 (m, 1H, CCH:CH); 7,26 (c, 1H, CCH); 7,95

(r, 1H, NH, J=5,7 Tu); 8,16 (m, 1H, NH, J=8,2

T'm); 8,83 (c, 1H, NCHN)

N3MEHEHHAA CTPAHNLA
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184

VHIVBUOYAJILHEM IIMK,

J/Tu): 1,67 (meHrT.

CCH2CH); 3,60 (M,

2H, NH2); 7,51 (c,

(ymup.c, 1H, -COOH)

XX MC, MHOMBMIYAJILHBEM OIMK, BpeMda yIepxuBaHusa 0,3

MMH, [M+H]*=326 (ycjgoBua A). BOXX B ycinoBmax 1,

BpeMd yHOepxmuBaHMA 8,9 MMH.

Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,

, 2H, CH2CH2CHz, J=7,4 Tu);

2,15 (M, 4H, CH2CHCH2); 2,79, 2,92 (M, 2H,

2H, CCHeNH); 4,38 (M, 1H,

CCH:CH); 0,80 (¢, 1H, CCH); 7,08, 7,49 (ymmp.c,

1H, NCHN); 7,99 (m, 1H, NH,

J=7,4 Tu), 8,17 (v, 1H, NH, J=5,9 Tua), 11,9

185

VHIVBUOYAJLHEM IIUK,

J=12,0; 9,0; 5,6;

8,4; 6,8 Tu); 2,62
2H, NHCHpCH2N); 3,9
4,6; 1,0 T'u); 7,08
1H, NH)

XX MC, MHOIMBMIYAJILHBEM IIMK, BpeMsa yIepxuBaHusga 0,2

MMH, [M+H]"=240 (ycjgoBug X). BOXX B ycjoBMSxX 3,

BpeMsa yIOepXrBaHUS 8,2 MMUH.

Cnextp <‘H-AMP (400,13 MIu, IOMCO-de, O, M.O.,
J/Tu): 1,43 (M, 2H, CH2CH2CH2CH2 CH2); 1,59 (M,
4H, CH,CH»CH»CH2 CHz); 1,87 (mmmm, 1H, CH.CHCH,

4,5 Twn); 2,11 (M, 2H,

CH2CH2CO) ; 2,24 (mmmm, 1H, CH:CH:CH, J=12,0; 9,8;

(ym. ¢, ©H, NCHz); 3,28 (M,
6 (omm, 1H, NHCHCHz, J=8,6;
(ym. ¢, 1H, NH); 7,94 (ym. C,

N3MEHEHHAA CTPAHNLA
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186

[M+H]+=206, 09 Cnexrp AMP 1H (400,13MI'u, IMCO-ds,
§, M.m., J/Tu): 2,20 (v, 2H, NHCCHCH:CH,, J=7,2
Tu); 2,29 (or, 2H, NHCCHCH:CHz, J=8,5 I'u, J=7,2
Tm); 2,80 (v, 2H, NCCH:CH2NH, J=7,0 Tu); 3,30
(r, 2H, NCCH:CH;NH, J=7,0 Tu); 4,11 (7, 1H,
NHCCHNHC, J=8,5 Tu); 7,10 (c, 1H, SCHC); 7,82
(c, 1H, NHCCHNHC); 7,99 (¢, 1H, NHCCHNHC); 8,95
(c, 1H, SCHN)

187

[M+H] =206, 09 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.m., J/Tu): 2,20 (T, 2H, NHCCHCH2CHz, J=7,2
Tm); 2,29 (mr, 2H, NHCCHCH:CHz, J=8,5 TI'u, J=7,2
Tm); 2,99 (v, 2H, SCCH:CH2NH, J=7,0 T'u); 3,40
(T, 2H, SCCH2CH:NH, J=7,0 Tu); 4,13 (r, 1H,
NHCCHENHC, J=8,5 Tu); 7,50 (m, 1H, CSCH, J=3,3
Tm); 7,07 (m, 1H, CNCH, J=3,3 Tu); 7,82 (c, 1H,
NHCCHNHC) ; 7,99 (¢, 1H, NHCCHNHC)

N3MEHEHHAA CTPAHNLA
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XX MC, MHOIMBMIYAJLHHEM MK, BpeMda yIepXuBaHUA 3,6
MMH, [M+H]™=290 (ycJjgoBug I'). BOSXX B ycinoBmsax 1,

VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepxuBaHusa 10,6 MHH.

Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
J/Tu): 1,85-2,23 (M, 4H, CHeCH2CH), 3,26 (M, 2H,

0 NH\/\(N —
188 | I &\Z::> CCH2CHoN) ; 3,55 (M, 2H, CCHCH2N); 3,95 (M, 1H,
CH2CH2CH); 7,41 (T, 2H, Oensormasojs, dJ=7,6 Iu),
7,49 (v, 2H, ©6enzoTHazRoOJ, dJ=7,6 Iu), 7,77 (c,
1H, NH), 7,95 (m, 2H, ©6euzormazoJj, J=8,0 TIu),

8,06 (m, 2H, ©0euzormasoJj, J=8,1 TITu); 8,192 (T,
1H, NH, J=5,7 Tu)

[M+H] =313, 15 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
6, m.n., J/Tu): 1,11 (7, 3H, CHs, J=7,1 Tu);
1,83 (Tm, 2H, CCH:CH:CHNHz, J=7,9 T'y, J=10,5 Tu);

s 2,13 (v, 2H, CCH:CH:CHNHz, J=7,9 Tu); 3,26 (&,
o§ri\/Aj(M* A\ 2H, NCCH.,CHC, J=7,5 Tu); 3,45 (T, 1H,
189 OH o N=/ -
° i\ CCHzCH,CHNHz, J=10,5 T'u); 4,03 (xB., 2H,

COCH:CHs, J=7,1 Tu); 4,22 (v, 1H, NCCH:CHC, J=7,5
T'm); 6,75 (¢, 1H, NHCHC); 7,50 (c, 1H, NCHNH) ;
7,56 (c, 1H, NCHNH); 8,20 (c, 1H, NCCH2CHNH) ;
8,38 (c, 2H, NHz2); 10,39 (c, 1H, OH)

N3MEHEHHAA CTPAHNLA
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[M+H]+=224,10 Cnexrp AMP 1H (400,13MI'u, IOIMCO-ds,
§, M.m., J/Tu): 1,80 (vm, 2H, CCH:CHCHNHz, J=7,9
rm, J=10,5 Tn); 2,07 (v, 2H, CCHCHpCHNHz, J=7,9
Lo OMNH . rn); 2,81 (T, 2H, NCCHCHNH, J=7,0 Tu); 3,28
\/\[\> (r, 2H, NCCH:CH;NH, J=7,0 Tu); 3,48 (T, 1H,

CCH2CH2CHNHz, J=10,5 Tm); 7,10 (c, 1H, SCHC);
7,94 (c, 1H, NH); 8,38 (c, 2H, NHz); 8,95 (c,
1H, SCHN); 10,39 (c, 1H, OH)

[M+H]*=224,10 Cnextp AMP 'H (400, 13MI'u, IOMCO-ds,
8, M.m., J/Tu): 1,80 (rm, 2H, CCH2CH,CHNHz, J=7,9
Tu, J=10,5 T'u); 2,07 (T, 2H, CCHCH.CHNHz, J=7,9
NH, Iu); 3,00 (T, 2H, SCCH:CH2NH, J=7,0 Tu); 3,38
191 OMNH\/\(\N} (T, 2H, SCCHCH)NH, J=7,0 Tu); 3,48 (v, 1H,

° ® CCH2CH,CHNH2, J=10,5 T'm); 7,50 (m, 1H, CSCH,
J=3,3 T'u); 7,67 (m, 1H, CNCH, J=3,3 Tu); 7,94
(c, 1H, NH); 8,38 (c, 2H, NHz); 10,39 (¢, 1H,
OH)

N3MEHEHHAA CTPAHNLA
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192

[M+H]=274,12 CnexkTp
o, M.m., J/Tu): 1,80
I'my, J=10,5 T'u), 2,16

J=8,1 T'u, J=7,4 Tu);
J=7,4 Tu, J=8,0 I'u);
J=8,0 T'u); 7,95 (&m,
8,01 (¢, 1H, NH); 8,
1H, OH)

AMP H (400, 13MI'u, OMCO-ds,
(Tm, 2H, CCHCHCHNHz, J=7,5
(T, 2H, CCH:CHCHNHz, J=7,5

Tm); 3,14 (v, 2H, CCHCH2NHC, J=7,0 Tu); 3,44
(r, 2H, CCH2CH,NHC, J=7,0 Tu); 3,48 (T, 1H,
CCH2CH2CHNH2, J=10,5 Tu); 7,44 (om, 1H, SCCHCHCH,

7,49 (mm, 1H, SCCHCHCH,
7,71 (m, 1H, NCCHCHCH,
1H, SCCHCHCH, J=8,1 Twu);
38 (c, 2H, NHz); 10,39 (c,

193

MMH, [M+H]'=341 (ycJi
VMHIWBUIYAJbHLN [IUK,

CrnexTp *H-AMP (400,
J/Tu): 1,66

2,11 (M, 4H,

(rieuT.,

CCH.CH); 3,60 (c,

CCH2NH) ; 4,49 (M,

CH2CH2CHz) ;

XX MC, MHOMBMIYAJLHBM OIMK, BpeMsa yIepxuBaHusa 0,3

oBMA A). BIXX B ycjgoBuax 1,

BpeMsa yhepxueaHusa 10,5 wMuH.

13 MIu, JIMCO-de, 6, wM.mO.,

2H, CH2CH2CH2, J=7,4 Twu);
2,73, 2,93 (M, 2H,
3H, OCHs) ; 3,82 (M, 2H,

1H, CCH.CH); 6,75 (c, 1H,

CCH); 7,50 (c, 1H, NCHN); 8,01 (m, 1H, NH, J=8,2
T'm); 8,29 (v, 1H, NH, J=5,9 Tu)

N3MEHEHHAA CTPAHNLA
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XX MC, MHOMBMIYAJILHBEM OIMK, BpeMda yIepxuBaHusa 0,3
MMH, [M+H]*=327 (ycjgoBusg A). BOXX B ycioBmsax 1,

VMHIMBUOYAJLHEM MK, BpPpeMsa yIOepxXuBaHug 9,2 MUH.

o Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
o OY\/YN” NH/YO J/Tu): 1,66 (meHr., 2H, CHxCH,CHz, J=7,5 Tu);
OH © = 2,13 (M, 4H, CHCHCHz); 2,79, 2,95 (M, 2H,

N”””’\"/

CCH:CH); 3,74 (M, 2H, CCH:NH); 4,50 (M, 1H,
CCH.CH); 6,86 (c, 1H, CCH); 7,73 (c, 1H, NCHN);

7,98 (m, 1H, NH, J=8,2 TIu); 8,21 (T, 1H, NH,

J=5,9 T'u)

XX MC, MHOMBMIYAJILHBNM OIMK, BpeMsa yIepxuBaHusa 1,0
MMH, [M+H]"=286 (ycjgoBusg A). BIXX B ycioBrmax 1,
VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepxuBaHusa 11,5 wMuH.
CnnexTp <IH-AMP (400,13 MIu, IOMCO-de, O, M™M.O.,
0 0 NN J/Tu): 1,84 (nenT., 2H, CHCH:CHz, J=6,5 Tu);
195 OékV/\VJLN/\V/kN\ =\ 2,58 (v, 4H, CH:CH.CHz, J=6,5 Tu), 2,91 (T, Z2H,
CH.C, J=7,3 Tu), 3,98 (r, 2H, CH:N, J=7,3 Tu),
7,49 (mm, 1H, 5-Pyr, J=4,9, 7,8 Tu), 8,29 (o,
1H, 4-Pyr, J=1,9, 7,9 Tu), 8,60 (m, 1H, 6-Pyr,
J=4,7 T'uw), 9,14 (m, 1H, 2-Pyr, J=1,5 Twa), 14,01
(c, 1H, COOH)

N3MEHEHHAA CTPAHNLA
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XX MC, wuMHOIMBMIOYAJLHEM IIMK, BpeMa YIepXMUMBaAHUA
1,006 MMH, [M+H] =265 (ycioBusa A). BOXX B
YCJIJIOBUAX 1, VHOMBULOY aJIbHEIM MK, BpeMda

yoepxuBanmus 10,4 mmu. ConexTp 1H-AMP (400,13 MIw,

L9e IMCO-ds, O, M.OIO., J/T) @ 1,81 (rmeuT., 2H,
N\( CH2CH2CHz, J=6,5 T'm); 1,97 (c, 3H, Me), 2,55 (T,
° 4H, CH2CHCHz, J=6,5 Tu), 3,96 (T, 2H, CH2NCO,
J=6,3 I'm), 4,05 (v, 2H, CHPyr, J=6,3 Tu), 6,38
(¢, 1H, CH), 7,52 (¢, 1H, CH=N), 10,35 (c, 1H,

NH) .
XX MC, WUMHOIMBMIOYAJLHEM IOIMK, BpeMa YIepXUBaAHUA
1,15 MMH, [M+H] =257 (yciooBusg A). BOXX B
YCJIIOBUAX 1, VMHIUBUOY AJIbHEM oK, BpeMd
yoepxuBaHusg 11,2 mma. CroexTp 1H-AMP (400,13 MIw,
0 0 S IMCO-ds, O, M.I., J/T) : 1,63 (meHT., 2H,

197 OJK/\)J\N/\/’*}

CH2CH2CHz, J=7,1 Tum); 1,86 (T, 2H, CH2COOH, J=7,0
Tm); 2,04 (v, 2H, CH:CONH, J=7,2 Tu); 2,32 (c,
3H, Me), 3,03 (v, 2H, CH.C, J=7,3 Tu); 3,33
(xB., 2H, CH:NH, J=0,9 Tu); 7,08 (c, 1H, CH),
8,21 (v, 1H, NH, J=5,7 Tu).

N3MEHEHHAA CTPAHNLA
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VHIVBUOYAJILHEM I[IUK,

TH-sMP

XX MC, MHOMBMIYAJILHBEM MK, BpeMda yIepxXuBaHusa 1,3

MMH, [M+H]*™=281 (ycjgoBusa A). BOSXX B ycioBrmsax 1,

BpeMda yhepxXupaHuga 16,6 MMH.

Log J\/\)CL /\)%/\>7< CriexTp (400,13 MI'u, IMCO-ds, 6, w™M.OIo.,
0 N N J/T'u): 1,26 (¢, 9H, t-Bu), 1,81 (meur., 2H,
CH2CH2CH2, J=6,5 Twu); 2,58 (v, 4H, CH2CHzCH2,
J=6,5 Iu), 3,06 (v, 2H, CHC, J=7,3 Tw), 3,95
(r, 2H, CHyN, J=7,3 T'm), 7,09 (c, CH, 1H).
XX MC, WUMHOIMBMIOYAJLHEM IIMK, BpeMsS YIepXUBaAHUSA
1,15 MMH, [M+H] =282 (ycooBug A). BOXX B
YCIIOBUAX 3, VMHIMBUOYAJIbHEM UK, BpeM4d
yoepxuBaHug 11,2 mma. CoexTp 1H-AMP (400,13 MIw,
199 OMN A\ IMCO-ds, O, M.I., J/T) @ 1,61 (rleHT., 2H,

CH2CH2CHz, J=7,3 Tu)
T'u); 2,01 (r, 2H,
3H, Me), 2,10 (c,

(c, 3H, NMe), 8,01

; 1,84 (v, 2H, CH2COOH, J=7,3
CH2CONH, J=7,3 Tu); 2,03 (c,
3H, Me), 2,37 (T, 2H, CHC,

J=7,5 TIu); 2,98 (xB., 2H, CHNH, J=7,5 Tu); 3,58

(ymup.T, 1H, NH, J=5,7 T'm).

N3MEHEHHAA CTPAHNLA
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200

OMN

N-—

XX MC, MHIVBMIYaJLHHEM MK,

VMHIOVIBVIOYaJlb HEIV MK, BpeMA

J/Tu): 1,64 (meur., 2H,

CH2CONH, J=7,3 Tu); 2,33

2H, CH.C, J=7,5 Tu); 3,15
T'in); 3,63 (c, 3H, NMe),

T) .

BpeMda yOepxuBaHusa 1,3

MMH, [M+H]™=303 (ycjgoBua A). BOXX B ycioBmMax 3,

yoepxuBaHmsa 15,0 MuH.

Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,

CH2CH2CHz, J=7,4 Tu);

1,85 (v, 2H, CH:COOH, J=7,3 Tu); 2,03 (T, 2H,

(¢, 3H, Me), 2,76 (r,
(kB., 2H, CHpNH, J=7,5

6,96 (7, 2H, b-uHpoJ,

Jj=7,3 I'u), 7,04 (v, 2H, 6-mHmoJs, J=7,4 Tu), 7,32
(m, 2H, 7-wxugoJs, J=8,0 TIu), 7,46 (m, 2H, 4-
uupoJs, J=7,6 TIn).8,05 (ymmp.T, 1H, NH, J=5,7

N3MEHEHHAA CTPAHNLA
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201

XX MC, wuMHOIMBMIOYAJLHEM IIMK, BpeMa YIepXMUMBaAHUA
0,25 MMH, [M+H] =272 (ycioBusa A). BOXX B
YCJIJIOBUAX 1, VHOMBULOY aJIbHEIM MK, BpeMda

yoepxuBauus 17,3 mma. CronexTp 1H-AMP (400,13 MIw,
IMCO-ds, O, M.OIO., J/T) @ 1,70 (rmeuT., 2H,
CH2CHzCH2, J=7,5 Tun); 2,08 (T, 2H, CH2CONH, J=7,5
Tm); 2,20 (v, 2H, CH2COOH, J=7,5 Tu); 3,03 (T,
2H, CHgs, J=7,1 Tu); 3,26 (xB., 2H, CH2NH, J=6,4
T'm), 3,56 (¢, 3H, NMe), 6,93 (¢, 1H, CH); 7,22
(c, 1H, CHNMe); 8,05 (ymmp.T, 1H, NH, J=5,7 Tu),
12,02 (c, 1H, COCH).

202

jt/“wji‘”\/[ix
0 N X

2

XX MC, WUMHOIMBMIOYAJLHEM IOIMK, BpeMsa YyIepXUMBaHUI
1,29 MMH, [M+H] =302 (ycooBug A). BOXX B
YCJIIOBUAX 3, VMHIMBUOY AJIbHEM oK, BpeMd
yoepxuBaHusg 13,7 mma. CrnexTp 1H-AMP (400,13 MIw,
IMCO-ds, O, M.I., J/T) @ 1,65 (rleHT., 2H,
CH.CH2CHz, J=7,4 Tu); 1,87 (T, 2H, CH:COOH, J=7,3
T'm); 2,08 (v, 2H, CH:CONH, J=7,3 Tu); 2,61 (T,
2H, CH.C, J=7,5 T'u); 3,26 (xB., 2H, CHeNH, J=7,5
I'uw); 7,26 (v, 1H, p-Ph, J=7,4 Twu), 7,47 (v, 2H,
m-bPh, J=7,8 I'un), 7,59 (¢, CHN, 1H), 7,79 (m, 2H,
©o-Ph, J=8,0 Tu), 8,17 (ymmp.T, 1H, NH, J=5,7
T'm), 8,33 (¢, CH=N, 1H).
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XX MC, wuMHOIMBMIOYAJLHEM IIMK, BpeMa YIepXMUMBaAHUA
0,35 MMH, [M+H] =252 (ycioBusa A). BOXX B
YCIIOBMAX 3, VMHIUBUOYaJIbHEM oK, BpeM4d
yoepxuBanmus 11,1 mma. CnexTp H-AMP (400,13 MIw,
IMCO-ds, O, M.OIO., J/T) @ 1,64 (rmeuT., 2H,
203 NSNS g CH2CH2CH2, J=7,4 Tu); 1,86 (v, 2H, CH:COOH, J=7,3
T'm); 2,05 (v, 2H, CH:CONH, J=7,3 Twu); 3,17 (T,
2H, CHoNHCO, J=6,4 Tu); 3,26 (xB., 2H, CH2NHPyr,
J=6,4 Tu),; 6,45 (m, 2H, 3-Pyr, 5-Pyr), 7,33 (T,
1, 4-Pyr, J=7,7 Tu), 7,94 (m, 1H, 6-Pyr, J=4,9
T) .

N3MEHEHHAA CTPAHNLA
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204

o 0 N/g >
Ho)J\/\/MNH/\/LN

—

XX MC, wuMHOIMBMIOYAJLHEM IIMK, BpeMa YIepXMUMBaAHUA
0,27 MMH, [M+H]+=290 (ycioBusa A). BOXX B
YCIIOBMAX 3, VMHIUBUOYaJIbHEM oK, BpeM4d
yoepxuBanmus 12,1 mma. CrnexkTp 1H-AMP (400,13 MIw,
IMCO-ds, O, M.OIO., J/T) @ 1,64 (rmeuT., 2H,
CH2CH2CHz, J=7,4 Tu); 1,93 (T, 2H, CH2COOH, J=7,3
T'm); 2,06 (v, 2H, CH2CONH, J=7,3 Tu); 2,99 (T,
2H, CHC, J=7,5 Tu); 3,47 (M, 2H, CHxNH); 3,74
(¢, 3H, NMe), 7,14 (7, 1H, ©OenzmumMmMpmaszoj, J=7,5
Ia), 7,19 (v, 1H, ©ensuMmpasoj, J=7,4 Tu), 7,48
(n, 1H, 6©6eHzuMmpaszoJs, J=7,9 ITu), 7,55 (m, 1H,
6euwsmMmunasos, J=7,8 I'm). 8,20 (ymmp.T, 1H, NH,
J=5,7 T'y) .

205

)J\/\/U\
HO NH/\/N

>

XX MC, WuMHOIMBMIOYAJLHEM @IMK, BpeMa YIepXMUBaAHUA
0,27 MMH, [M+H] =240 (yciooBusg A). BOXX B
YCJIIOBUAX 1, VMHIMBUOYAJIbHEM ouK, BpeMd
yoepxuBauusa 10,1 mmu. Crnexkrp H-sAMP (400,13 MIu,
IMCO-ds, O, M.OI., J/T) @ 1,68 (rleHT., 2H,
CH2CH2CHz, J=7,5 Tun); 2,08 (T, 2H, CH:CONH, J=7,5
T'm); 2,18 (v, 2H, CH2COOH, J=7,5 Tu); 2,24 (c,
Me, 3H), 3,29 (xB., 2H, CHNH, J=o6,1 Tu), 3,90
(r, 2H, CHN, J=6,2 Tu), 6,70 (c, CHN, 1H), 6,98
(¢, CHNCH:, 1H), 7,96 (T, 1H, NH, J=5,7 Tu).

N3MEHEHHAA CTPAHNLA




214

206

XX MC, MHOMBMIYAJILHBEM MK, BpeMda yIepxXuBaHusa 1,3
MMH, [M+H]*=304 (ycjgoBusa A). BSXX B yciaoBrmax 1,
VHOIVBUOYAJILHEM I[IMK, BpeMsa yIepxXuBaHusa 16,1 MHH.
Cnnextp <IH-AMP (400,13 MIu, IOMCO-de, O, M.O.,
J/Tu): 1,61 (menT., 2H, CH2CH2CHz2, J=7,4 Tu);
1,83 (v, 2H, CH:COOH, J=7,3 Tu); 2,03 (T, 2H,
CH2CONH, J=7,3 TIwu); 3,12 (v, 2H, CHC, J=6,8
Tm); 3,49 (xB., 2H, CHeNH, J=6,8 TIu); 7,57 (M,
Ph, 3H), 8,01 (m, o-Ph, 2H, J=6,0 Tu), 8,38 (T,
1H, NH, J=5,9 Twn).

207

XX MC, WUMHOIMBMIOYAJLHEM IOIMK, BpeMa YIepXUBaAHUA
0,36 MMH, [M+H] =227 (yciooBusg A). BOXX B
YCJIIOBUAX 1, VMHIUBUOY AJIbHEM oK, BpeMmsa
yoepxuBanusg 4,8 »mH. Cnextp H-AMP (400,13 M1,
IMCO-ds, O, M.I., J/T) @ 1,67 (rleHT., 2H,
CH2CH2CHz, J=7,5 Tn); 2,06 (T, 2H, CH:CONH, J=7,5
T'm); 2,17 (v, 2H, CH:COOH, J=7,5 T'u), 3,42 (xB.,
2H, CHyNH, J=6,0 TIu), 4,22 (7, 2H, CHN, J=6,0
), 7,91 (¢, 1H, NH), 7,95 (c, 1H, NCHNCH2z),
8,43 (¢, 1H, NCHN), 12,01 (c, 1H, COCH).

N3MEHEHHAA CTPAHNLA
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XX MC, MHOIMBUIOYAJILHBEN

1,23 wwmH, [M+H]*=293

o Oj;/mVjLWAVJE%:> CH2CHpCHz, J=7,1 Tu); 1,88 2H, CHzCOOH,
. T'm); 2,05 (v, 2H, CH2CONH, J=7,2 Tu);
2H, CH.C, J=7,3 Tu); 3,27 2H, CH2NH,
I'im), 6,88 (v, 1H, 6-mumoJ, J=9,2 TITu),
1H, 2-wmugpgos), 7,26 (m, 4-yupgoJi, J=10,6 Iu),
7,32 (mm, 1H, 7-mHOoJ, 8,8 Imu),
1H, NH, J=5,7 Tu), 11,10 1H, COOH).
XX MC, MHIOIMBUIOYAJILHBN VIEPXUBAHUA
0,36 MMH, [M+H] =243 (yciioBusA
YCIIOBUAX 1, VMHIMBUOY AJIbHEM
500 Ojiv/\ijN/\v/[;> yoepxuBanua 10,47 MuH. (IMCO-de, 400 MI'r)

\ Ou, 1,22-1,44 (M, 2H,
5H, CH2), 1,81-2,05 (M,
NCH3), 2,88 (M, 1H,
CH2CH2NH) , 7,80 (ym. c,

N3MEHEHHAA CTPAHNLA

YIEPXMBaAHNA
(ycioeua
YCIIOBMAX 1, VMHIUBUOYaJIbHEM

yoepxuBaHua 14,2 muH. CIeKTp (400,13 MIu,

IMCO-ds, O, M.IO., J/T) :

CH2CH2CHz) , 1,54-1,74

2,97-3,08
1H, NH).




216

VHIVBUOYAJbLHEM IIUK,

CnnexTp SMP 1H

(400, 13MI',
J/Tu): 1,69 (meHr.

XX MC, MHOIMBMIYAJLHHEM [OIMK, BpeMda yIepxuBaHusa 1,0

MMH, [M+H]*t=226 (ycjoBrmua ). B3XX B ycjgoBuax 3,

BpeMda ynepxueaHudga 12,0 MMH.
IMCO-ds, O, M.HO.,
, 2H. CH2CHCHz,, J=7,3 Twu);

210 O§T/\V/\TrﬂﬂV/\\§iﬁ 2,08 (v, 2H, CHCONH, J=7,4 Tu); 2,18 (T, 2H,
o ° ° CH,COOH, J=7,4 TITu); 2,51 (M, 2H, CHX), 3,20
(KB., 2H, CH2NH, J=7,2 T), 6,38 (c, 1H,
furane), 7,45 (c, 1H, furane), 7,45 (c, 1H,
furane), 7,86 (7, 1H, NH, J=5,8 Iwua), 12,00 (c,
1H, -COOH)
[M+H] t=268
CnexkTrp ‘H-AMP (400,13 MI'u, JIOMCO-ds, &, M.nHO.,
J/Ty): 1,68 (neHT., 2H, CHCH:CHz, J=7,5 Tu);
338 Ho\ﬂ//\\//\\W/NH ZANT 2,06 (v, 2H, CH:CONH, J=7,4 Tu); 2,15 (T, 2H,
° S NHZ"Q/ CH»,CO0, J=7,4 Tu); 2,60 (v, 2H, CHC, J=7,4 Tu);

4,4 (v, 2H, CHN);
(m, 1H, NCHN, J=1

6,73 (ymmup.c, 1H, CCH); 7,46

I'm); 7,53 (ymmp.c, 2H, NHz)

7,70 (ymvp.c, 1H, NH); 11,67 (ymmp.c, 1H, NH)

N3MEHEHHAA CTPAHNLA
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[M+H]t=282

CrnexkTp 1H-AMP

(400,13 MIu,
J/T'u): 1,38 (m, 2H,

HMCO_dGI 6, M.,H.,

CH:NH, J=7,5 Tu), 1,68

HOMNH = (me”T., 2H, CHCH.CHz, J=7,5 Tu); 2,1 (T, 2H,
NH -

339 0 S | NHNM CH.CONH, J=7,4 Tu); 2,18 (v, 2H, CH:C00, J=7,4
| 'i); 2,065 (r, 2H, CHC, J=7,4 Tu); 4,5 (v, 2H,
CHN); 6,73 (ymmp.c, 1H, CCH); 7,5 (m, 1H, NCHN,
J=1 Twu); 7,53 (ymmp.c, 2H, NHz) 7,70 (ymmup.c,
1H, NH); 11,60 (ymmp.c, 1H, NH)
[M+H]t=296
Cnexrtp <*H-AMP (400,13 MIu, IOMCO-de, O, M™M.O.,
J/Tu): 1,36 (m, 2H, CH3N, J=7,5 T'u), 1,7 (meHT.,
HOMNH A\ 2H, CHzCHpCHz, J=7,5 Tm); 2,05 (T, 2H, CH:CONH,
340 o o N=/ J=7,4 Tu); 2,10 (v, 2H, CH,CO0, J=7,4 Tu); 2,65
° /N\ (r, 2H, CH.C, J=7,4 Tu); 4,3 (7, 2H, CHN); 6,75
(ymuvp.c, 1H, CCH); 7,5 (m, 1H, NCHN, J=1 Tu);
7,55 (ymmp.c, 2H, NHz) 7,75 (ymmp.c, 1H, NH);
11,70 (ymup.c, 1H, NH)
HQWT/\T/NTTNHV/\W4N XX MC, MHOIMBMIOYAJILHBEM [IMK, BpeMda yIepxuBaHusg 1,8
341 o o S\;z::> MMH, [M+H]*=307 (ycjorusa ). B3XX B ycjgoBuax 3,

VMHOUBUOYAJbLHEN IIUK,

BpeMsa yhepxubaHuda 13,7 MMH.

N3MEHEHHAA CTPAHNLA
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XX MC, MHOMBMIYAJILHBEM OIMK, BpeMda yIepxuBaHusa 2,0

342 o o S MMH, [M+H]*t=321 (ycjgoBrmua ). B3XX B ycjgoBuax 3,
VHIVBUOYAJILHEM TIMK, BpeMsa yIOepxuBaHusa 14,6 MMH.
XX MC, mMHOIMBMIOYAaJILHHEM OMK, BpeMa yIepxuBaHusa 0,5
343 o N N = N— MMH, [M+H]T=237 (ycigoBusa II). B3IXX B ycjoBUAxX 3,
H N=/

VMHOUBUOYAJIbHE IIUK,

BpeMsa yOepXubBaHUA 8,6 MUH.

N3MEHEHHAA CTPAHNLA
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TecTH Ha OMOJIOTHMUECKYKH akKTMBHOCTB

IDajee IpUBEeneHOo oeTaJlbHOe onmcaHue BKCIIePUMEHTaJIb HEIX
IIPUMEPOB, IMOOTBepXIanIMUX 2OOeKTUBHOCTE COeOMHEeHMM ofmeV GOopMyJIH
I g OpodMilaKTUKM U JledeHUsa 3aboJjleBaHMil B COOTBETCTBUM C IaHHBEM
n300peTeHreM, I'Ie [IPUMBEOEHHHE [IPUMEePH He IIpelHa3HaueHB IOJI4
OrpaHnUeHUda oObeMa M300peTeHUd.

[Ipumep 1

[[POTUBOBUPYCHOE HOeNCTBMe coeluHeHur ofmer QopMyJiInl I B

OTHOmMEeHUM BUpyca Kokcaku Iin Vivo

Ioosa NpoBEeOeHN A nuccJenoBaHum OBLII MCIIOJIE30BaH
TPUIICMH3aBUCUMEY mTamMM HCXV A2, OpelBapUTeNIbHO aOalTHUPOBAHHEM U
BHIBHIBAMMIM TMOEJIb MHIIEM OT KOKCAaKM—BUPYCHOM MHOEeKLMN.

SKCIEPUMEHT TMIPOBOIMIIM Ha OeJlkX MBIlax caMllax, BecoM 6-7 1.
KMBOTHEIX MHQULIUPOBAJIN BYPYCOM  BHYTPMMBIIEUHO B obweMe 0,1
MJI/ MBIIIE . B OIIEITE MCIIOJIE 30BaJIN 0o3y oJid 3apaxeHmuss 10LDsg,
BHIBHIBAKIYO JIETAJILHOCTL Y MHIIEN.

O cCHIocoBHOCTM COeIMHEHMM OKa3HBaTh JieueOHHM »00eKT CyouJnu
no rmbenr MHOMUMPOBAHHHX BMpycoM HCXV A2 Memel B ONBTHOWM TIpyIIe
10 CpaBHEHMIO C TPYIINOM XMBOTHEIX, He IIOJIyUaBIMX JieueHHue.

VccienyeMele COeIOVHEeHUA u rjaunedo BBOOWMIIU XV BOTHEIM
IepopallbHO 10 JeuebHOM cxeMe. B xauecTBe 1Jaledo MbeIIaM BBOIOWJIIMU
busmoJoTMUEeCKUN pacTBoOp. OTpuliaTeJlbHEM KOHTpPOJIEM CJITYXUJIIN
VHTaKTHEE XMBOTHEE, KOTOPHE COOEPXAJIMChE B TeX Xe YCJOBMAX, UTO U
OIIEITHHE TPYINE B OTOEJIbHOM I[IOMEINEeHUN .

I;1a mpoBemeHMsS BSKCIepMMeHTa ObBIM COOPMMPOBAaHHE I'PYINHE IO 14-
15 Mpmelr B Kaxpol. CoeOMHeHMS BBOIMIMCL B nose 30 MI'/KI' MaccCH
TeJla. lccienmyeMele BemeCTBa BBOOWIM IIepopallbHO, 1 pas B CYTKHM, B
TedyeHre 7 OHeU (mepBOEe BBeOeHMe - uyepes 24 dyaca 1ocie
VHOQUUMPOBaAHUA) . HabmoneHne 3a XV BO THEIMU OCYIIeCTRBJIIAJIN Ha
OpOTSXeHUM 15 @OHeM, eXeIHeBHO B3BellMBASg UM PeTUCTPUPYS CMepTHOCTDL
XVBOTHEIX .

CoenvHeHusa obmer ¢QopMyJEl 1 oOKazaJlM 3aluTHOe »OeMcTBUe B
OTHOUIEHUNM SKCIEepUMMeHTaJbHOM KOKCaKM-BUPYCHOM MHOEeKLUMM, CHMXad
TubeJyIb XMBOTHHIX U VYBeJIMUMBAA CPEeIHIKn OPOOOJIKUTEJIBHOCTL XM3HU
XMBOTHEIX. [J[aHHBIE I[1IO HEKOTOPHM KOHKPETHHM COeOMHEeHUMAM OQOpMyJisl I

(Bes OT'PaHMYEeHINA YKaBaHHBIl\/H/I) InpenCTaBJIEHE B Tabjauie 3.

N3MEHEHHAA CTPAHNLIA
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HpOTMBOBMPYCHaH AKTVBHOCTDb MCCJIeJOBaHHEIX COG,]:[I/IH@HI/I?I,
OIIMCaHHa#Aa B InpruMepe, CBUMIOETEJIECTBYET O TOM, dTOo IO aHHEE
XVIMIMYEeCKNe COelIMHeEHNMA MOTYT OBITE VMCIIOJIE 3OBAHE B KaduecTBe
SQ)@eKTMBHbIX JIERapPCTBEHHEX CpellCTB Inpnm Kokcaku SHTepOBI/IPYCHOﬁ

MHQEeKLUNA .

N3MEHEHHAA CTPAHNLIA
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Tabauita 3

SbbexTHMBHOCTE coemmMHeHMM obmel oopMyne I B oTHOmWeHMM KoKcakmu A2-BUPYCHOM MHOEKLMM Ha MOOENM Yy MHIIEH

Hosa CpelHAad NPONOJIXUMTEJIEHOCTE
MCCJIenyeMBIX XKMB3HM (CYTKM)
Bcero
VccoiengyeMele COeIMHEeHUN u Obmasa MHOekC
KMUBOTHEIX B
CoOeIMHEeHMs npernapatTa JeTaJIbHOCTEL, 3% OTHOCU- [Io cpaBHEeHUIO 3aMUTH (%)
TpyIe
CpaBHeHUSA TeJIbHasg C KOHTPOJIEM
MI'/ KT
CoemguHeHMe 193 30 15 40,1 24,9 +14,2 45,3
CoemmHeHure 149 30 15 53,3 19,6 +8,9 27,2
CoemguHeHue 251 30 14 42,9 22,72 +10,0 33,3
CoemuHeHUe 2 30 14 28,6 32,3 +20,1 55,6
CoemuHeHue 34 30 14 50,0 20,5 +8, 3 22,2
CoemuHeHMe 12 30 15 40,0 24,9 +14,2 45
CoemuHenue 13 30 15 46,77 19,0 +8, 3 36
CoemguHeHue 14 30 15 50,0 21,4 +10,4 36
CoemuHeHne 23 30 15 50,0 23,8 +13,1 36
CoemguHenme 30 30 15 60,0 13,1 +2,4 18
CoemuHeHue 35 30 15 53,3 lo,6 +5,9 277
CoenuHeHUe 36 30 15 53,3 le,7 +6,0 27
CoenmHeHne 89 30 15 53,3 17,7 + 7,0 27

N3MEHEHHAA CTPAHNLA
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KouTpoJib
15 73,3 10,7
BHUpPYCa
CoemguHenue 90 30 14 35,7 25,9 +15,1 50
CoenuHeHue 67 30 14 35,7 27,0 +16,2 50
KouTpoJb
14 71,4 10,8
BUpPYyCa
CoemguHeHHMe 75 30 14 35,7 27,3 +14,3 50
CoemguHeHHMe 29 30 14 35,7 26,77 +13,7 50
CoemguHeHMe 275 30 14 42,9 22,4 +9,5 40
CoemguHeHue 197 30 14 42,9 22,72 +11,2 33,3
KouTpoJib
14 71,4 13,0
BUpPYCa
CoemuHeHMe 32 30 14 42,9 22,72 +10,0 33
CoenuHenue 44 30 14 28,6 32,3 +20,1 55
CoemguHenue 71 30 14 35,7 28,6 +16,4 44
KouTpoJib
14 64,3 12,2
BUpPYCa

N3MEHEHHAA CTPAHNLA
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[Ipumep 2

[[POTUBOBUPYCHOE HOEeMCTBMEe COoenOuHeHMlr ofbmel QopMyJEl 1 B

OTHOINEHNN aIallTMPOBAHHOI'O K MEIIaM PC BHIpYyCa

IOj1g omnpenejeHMsa TIIPOTUBOBUPYCHOM 20OeKTUBHOCTM XUMMUUECKUX
coemMHeHUM B OTHOmeHMM PCB Ha 3SKCIEPUMMEHTAJBHOM MOIeJIM MBIel 1in
vivo VCIIOJIL 30BaJin BUPYC JeJioBeKa hRSV, IpenBapUTeJIbHO
amalTUPOBAHHEI K POCTY B JIETKMX MEmMelM. XMBOTHHX MHQUIMPOBAJINU
BupycoM B mo3e 5,0 1ogTCIDsg MHTpaHa3aJIbHO II0o4 JIEeTKMM 3SQ0MPHBEM
HapkosoM B ofweme 0,05 MiI/MueL. McciledyeMble COeOUMHEeHMS BBOIUIIU
XMBOTHEIM IIepopalJibHO 1 pas3 B CYTKM B TeueHMe 5 »OHeM 1o Jeued®HOMU
cxeMe B pmoze 30 wMr/kr. IlepBoe BBeleHMEe OCYINECTBIAIM uepes 24
Jaca II0CJIe MHOUMIIMPOBaHMA. B kauecTBe IJlalle®o MBIIAaM BBOIOMIIU
drBMOJIOTUYEeCKUM pPacTBOp. OTpuilaTeJIbHBEM KOHTPOJIEM CITYXWUJIN
VHTaKTHEE XWUBOTHHE, KOTOPHE COOEPXAJIMCh B OTIEJIBHOM IIOMENEHUU B
Tex Xe YCIJIOBMAX, UYTO UM OIHTHEE TPYIINE. 3KCIEPUMEHTAJIbHEE TPYIIIIH
comepxaJiMy Mo 12 wMwemed. IllpemapaToM CpPpaBHEeHUS CIYyXUII PubaBUPHH B
mose 40 MT/KT.

OlleHKY TIPOTUBOBUPYCHOM AaKTMBHOCTM MCCJEeOyeMHX COeIVMHEeHUN
IPOBOOMIIM IO 5OOeKTUBHOCTHU I[IPEeNOTBPAalleHMS CHMWXEeHMS MacCCH Tejla U
IO TIOHaBJIEHMI penponykiuumu hRSV B JeTKMxX MHOMUMPOBAHHHX MBIIEN
IyTeM WM3MepeHUd BUPYCHOTO TUTPa B OIBTHHX I'pyIlax I[10 CpaBHEHUK C
KOHTPOJILHOM Ha 5-e M 7-e CYTKM IOoCJe MHOUUIMPOBAHUA.

PesyJbTaTH oOIpeneJieHMs MacChH TeJa XMBOTHEX II0 HEeKOTOPHM
KOHKPEeTHEIM coeIVMHeHVsaIM QopMyJiHl I (6e3 orpaHMUeHMS YKa3aHHBEMIA)
IpencTaBJIeHH B Tabjuie 4. B TIpylnle BUPYCHOTO KOHTPOJS OTMedalu
IOCTOBEpPHOE CHMWXeHMe MaCCH TeJjla MbIlelM I[1I0 CPaBHEHMI0 C MHTaKTHHEMMU
XUBOTHEIMM . I[[POTMBOBUPYCHaS aKTUMBHOCTL COeOMHeHUM ofbmer QopMyJiel I
IpogBUJIAChH B YBeJMUEHMM MacCh TeJla MBmMeM I[I0 CpPpaBHEeHMI C
KOHTPOJIBHEMM XMBO THHMH .

Tabnuia 4

CpelHMe BHauUeHMsSI MAaCCH TeJjla MHeM Ha 5-e M 7-e CYyTKM IIocJe

uHOULIMPOBaHMS hRSV

Macca TeJla MBIIEM Ha 5-e, 7-e CYTKM IIOocJe

[Tpenapart MHOUMUMpOBaHMa hRSV (M+SD), n=6

5 cyTKM 7 CYTKU
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CoenuHeHMe 149

15,44+0,31 #

17,3210,59 #

CoenmHeHUe 1

16,430, 14#

17,98+0,26#

CoenmHeHMe 117

16,070, 12#

16,4810,28 #

CoenmHeHMe 3

16,6510, 28#

17,32+0, 254

CoenmHeHMe 120

16,124+0,274

17,224+0,20 #

CoenuHeHue 4

16,77+0,20

17,08+0,32 #

CoenuHeHUe 5

16,02+0,16#

17,78+0,26#

CoenuHeHue 121

16,35x0,20#

17,38%0,29%

CoenuHeHUe 122

16,9310, 32

16,371£0,21#

CoenuHeHUe 123

15,87x0,20#

17,55+0,53

CoenuHeHUe 124

16,43%0,26#

16,370, 434#

CoenmHeHMe ©

16,470, 26#

17,02+0,29 #

CoenuHeHUe 7

17,170, 26#

18, 53+0,55

CoenmHeHMe 8

15,184+0,18

17,130,274

CoenuHeHMe 9

15,750, 33

16,18x0,29%

CoenuHeHMe 10

16,18%0,29#

16,53x0,20#

PVEABVPUH 16,20+0,24# 17,23+0,224
BYIPYCHHI

15,45+0,25 15,3240, 31
KOHTPOJIb
VHTAKTHHE 17,30+0, 19# 18,0010, 24#

bopMyJIEL

BUpPYCa

KYJIBTYPE

- pagJyindrMAa CTaTHUCTUYeCKNM 3Ha4YlMMEL

TPYIIon

Kpome TOTO,

MHKyOaumm npu 37°C no LIII.

(p<0, 05,

OoIlpeneJiajin TUTPOBaHMEM

KJIETOK

t - xpureputt CThIOEHTA) .

TepalleBTM4YeCKOEe

Hep-2. PesyJabpTar

OercTBUE

CYCIEeH3Un

PesyJibTaTHE

I1I0 CpaBHEHHVI C KOHTpOHbHOﬁ

coenmMHeHUNn

I olleHMBAJM II0 CIOCOOHOCTM IIOIaBJATEH PeNpOoAayKIMID BUpycCa
hRSV B JeTrkux Meme¥ udepe3 5 M 7 CyTOK IOCJe MVHOUIMPOBAHUA.
10%-om
YUUTHBAJIM 4Yepes 2

omnpenejieHMsa MHOEKIMOHHOM

JIEeTKMX

akTuBHOCTM hRSV B cCycCHeH3MAX JIeTKMX MBIMeM B KyJIbType KJIeTok Hep-
2 TiocJle TIPMMEeHeHMS MCCJedyeMHX COeOMHEeHMM UM IIpellapaTa CpaBHEeHUS
opencTaBJeHE B Tabjuile 5. BeBeImeHMe coeOMHeHUM o0mel QOpMYyJIH I
XMBOTHEIM IIPUMBOOMIIO K CHMXEHMI MHOEKLUMOHHOW aKTMBHOCTM hRSV.

VzyuyeHre OPOTUBOBUPYCHOTO HOEeMCTBUA COeOVHeHUM obmel GopMyJIt
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I ma wmomesu hRSV-MHOeKUMM Yy MBIIENM IIO0Ka3ajio, UYTO 3aABJIAeMHe
COeOVHEHUA IpenoTBpamanT CHWXEHUE MaCCH TeJa u CHIXaKT
PEeNpOoOyKLUMI BUPYCa B JIETKUX Y XMBOTHEBIX .
Tabmuua 5
[lonaByieHMe pernponykumy hRSV B JIeKMX y MBIIEN
5 cyTkM 7 CYTKMU
[lpenapatT
1g Alg lg Alg
CoenmuHeHre 149 2,6%0,1 1,940,1 2,3%0,4 1,4%0,4
CoenuHeHue 1 2,88%0,59 1,73+0,59 1,46+0,17 2,34+0,17
CoenuHenyve 117 3,00+0,41 1,60+0,41 1,46+0,24 2,22x0,34
CoenuHeHUe 3 3,04+0,42 1,56+0,42 1,46+0,17 2,18+0,28
CoenmHeHue 120 3,04+0,47 1,56+0,47 1,50+0,25 2,05%0,25
CoenuHeHue 4 2,58+0,51 2,02+0, 51 1,38+0,24 2,58+0, 53
CoenuHeHMVe 5 2,17+0, 37 2,43+0, 37 0,88+0, 31 2,93+0, 31
Coenunenue 121 3,08+0,47 1,52+0,47 1,50+0,14 2,09x0,22
CoenuHeHue 122 3,04+0,44 1,56+0,44 1,75+0,41 1,88x0,47
CoenuHeHue 123 2,50+0,43 2,10£0,43 1,33+0,19 2,62x0,50
CoenuHeHre 124 2,46+0,22 2,14+0,22 0,83x0, 37 2,97x0,37
PuBaBuUpUH 2,1+0,12 2,4%+0,12 1,15+0,12 2,4%+0,12
BUpPYCHHM KOHTPOJL | 4, 6010, 30 3,8%0,29
[IpuMmep 3
[IpOTUBOBMPYCHOE IeMCTBMe COeIMHeHMM ofmel o¢opMmyJeH I B

oTHOmeHMy PC Bupyca Ha MOIEJM Y MBIIeM C YIHETEeHHOM MMMYHHOM

CUCTEeMOM

HpOTMBOBMpyCHyIO AKTVMBHOCTb XVIMNY e CKHMX CoelIMHEeHUM B

OTHOIMEHNMNM pPecCIIMpaTOPHO-CHMHIMTMaAJIEHOTI'O BHMPYCa UYeJIOBeKa (mTamMmM A2,

C  UVHOEeKIMOHHEIM TUTPOM 5x106 TCIDso/MiI) OLleHUBAJIM Ha MOIOEJNU

BUPYCHOM IIHEBMOHMM Yy MBIIENM JMHMM Balb/c. BHMPYC BBOOMIIM XMBOTHEM

VMHTPaHas3aJIEHO B obweMe 50 MKJI Hono JIeTKHUM S@MPHBIM HapKO30OM. s

YyTHeTeHVsS WMMYyHHOW peakuuu nOpoTue PC Bupyca 3a 5 1OHeM [0

VMHOMUMPOBAHMSA XMBOTHEM BBOOUIIM BHYTPUOPKILMHHO LUKJIIOQOChaH B LOO3e
100 Mr/xr. M3ydaemble COeOMHEHUS I[IPUMEHANM [0 JieueBHOM cxeme 1

pas B CyYTKM B mos3e 30 MI'/XI' B TeueHMe 5 @OHel, HauuHas uepes 24
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Yaca I[IocJe MHOUMUMPOBaHMA. AKTUBHOCTL COEIMHEHMM OLEeHMBaJIM IIO
CHIVDKEHUIO oTeka MHOULIMPOBAHHOT'O pecnInpaToOpHO— CMHUIMTUAJIE HEM
BUPYCOM JIETKOTO IIO CpPaBHEeHMI C KOHTPOJIEM Ha IMIATHM OEeHb IIOCJe
MHOQULUMPOBAHUA .

Kak BUIHO ns3 IIpUBeIeHHEX pPe3yJbTaTOB 1o HEKOTOPEM
KOHKPETHEIM  COeOMHeHMAM  ofmen bopMy JIBL I (Ges OT'pPaHNUEeHU I
yKas3aHHBEMA ) B Tabamiie 6, MHOUUIMPOBaHME X BO THEIX BUPYCOM
OPUBOIOMIIO K OQOPMMPOBAHMIO TAXEJIOTO OTeKa Jerkux (3,15-2,05 06amia
M3 4-x BOBMOXHEHX) . VccrenyeMele coelMHeHUS ofbmert QopMyJiel I
OKas3HBaJIM HOpMaJM3yklee BO3MEeVCTBMEe Ha CTPYKTYPY JEeTOUHOM TKaHU.

Tabania 6

CTeleHb OTeKa JIeIKMX Ipu PC- BMPYCHOM INHEBMOHMM y Memei Balb/c

Ha 5 cyTku nocise mHOMLIMpoBaumust (MESD, n=5)

CTerneHb OTeKa JIETKMX Ha
NccriegyeMele COeOIMHEHUS U
Hosa, MI/KD 5 cyTkmM nocje
opernapaT CpaBHEeHUS
MHOUUUPOBaHMUA, OaJIJIbl

KoHuTpoJses BUpPYCa - 2,70x0,25
CoenuHeHue 148 30 2,00+0,31%*
CoenuHeHue 2 30 1,95+0,32*
CoenuHeHue 34 30 1,75+0, 4%
PubaBuUpPMH 50 1,85+0,42*
KoHTpoJb BUpycCa 0 2,05£0,23
CoemmuHeHue 35 30 1,48+0,17*
KoHTpoJe BUpPYCa - 3,15x0,22
CoemmHeHMre 121 30 1,30+0, 60%*
CoenuHeHue 139 30 1,75x0,77*
CoemmHeHune 115 30 1,60+0,5%*
CoenmHeHure 118 30 1,85+0,45*
PubarBuvpmH 50 1,75%£0,59+%
KoHuTpoJse BUpPYCa - 1,70x0,17
CoenuHeHue 193 30 0,80+0,17*
CoenmuHeHre 184 30 1,00x0,19*
CoenuHeHMe 96 30 0,35+0,11%*
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CoenuHeHue 141 30 0,55+0,21%*
KouTpose BHUpPYCa - 1,90%0,12
CoenuHeHMe 89 30 0,75x0,17*
CoemuHenne 91 30 0,40+0,11%*
CoemubHeHue 197 30 1,15+0,23*
PubaBUpPMH 50 1,75+0,47*
KoHTpoJe BUpPYCa - 3,15+0,22
CoengmHeHMre 3 30 1,06+0,89%*
CoemmHeHMe 1 30 1,3+0,27%*
CoenubeHue 198 30 1,55+0,30%*
CoenuHeHue 275 30 1,80+0,20%*
PubaBupMH 50 1,75%£0, 59+%
KoHTpoJse BUpPYCa - 2,70x0,25
CoemmHeHnne 5 30 1,10£0,19%
CoenmHeHMre 6 30 0,90£0,22%*
CoenuHeHne 4 30 1,95+0, 31
CoenmuHeHue 9 30 1,00+0,17*
PubaBUpPUH 50 1,00+0,17%*
KouTpoJss BuUpyca - 2,05x0,23
CoemmuHenue 120 30 1,05+0,14%*
CoemubHeHue 251 30 0,90+0,21%*
CoenmueHune 123 30 1,30+0,17*
PubaBuUpMH 50 1,24+£0,18%*

* OTMeueHH 3HaYeHM’d, OTJIMYAKIMEeCs OT KOHTPOJIBHHIX B KaXIOM OIIBTE
no t-xpurepuwn CrewoneHTa (p<0,05).
[Ipumep 4

[[POTUBOBMPYCHOE HOEeMCTBMEe COeOMHeHMlr ofmel (QOopMyJiEl 1 B

OTHOIEHMN PMHOBHMPYCAa

[J1a TpoBelleHMSA MCCJeOOoBaHUM OBJI MCIHOJL30BaH aBTOPCKUM IITaMM
hRV. XMBOTHEX MUHOMUIMPOBAJM BUPYCOM MHTpaHaszsaJlbHO IIOI JIEeTKUM

SOUPHEIM HapkKo3oM B ofbeme 0,05 mj/Memis .
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IOia omnpenejeHua 20QeKTUBHOCTM COeIMHEHMM B OTHOmMeHMM hRV Ha
SKCIIEPUMEHTAJIBHOM MOIEeJIM Iin ViVvo BUPYC IIPedBapPUTEJSIEHO TUTPOBAJIM
Ha MHIMax, 3aTeM I[IPOBOOMIIM 3apaXeHMe MHIIEV ¥ [IepopallbHO BBOOWIIM
uccJenyeMee  COeOMHEHUd. Ha 4-pve CyTKM IIOCJe MHOUUMPOBAaHUA
IPOBOOMJIM OLEHKY MHOEeKUMOHHOTO THUTPpa BUPpyCa TUTPOBAHUMEM JIeTTOUHOM
CYCIIeH3UM B KyJbType KJIeTok Hela. HHpeKUMOHHEM THUTP hRV- Bupyca
B JIETKUX XMBOTHHX OIIBITHOM TPYIIIE IO CPaBHEHMI0O C TPYIIIoNn
XMBOTHEIX, He IIOJIyUuaBUIMX JieueHMe, olpenediam o LIII.

VccrenyeMule coeOMHeHUMS U IJlauedo (dM3MOJIOTMUEeCKUM PpacTBOP)
BBOIMUJIM XMBOTHHM IIepopaJibHO 1 pas B CYTKM, B TeueHue 4 1OHel,
HauMHad 4Yepe3 12 4YacoB IocJe MHOMIMpoBaHMA. CoeIMHeHMS BBOOWJIM B
mose 30 MI'/KT MacCH Tejla XMBOTHOTO. B KaueCTBe OTPHILIATEJILHOTO
KOHTPOJIA MWCIOJL30BaJIM MHTAKTHHEX XWMBOTHEIX, KOTOPHEE COIOEpPXaJlIMCh B
OTHOEeJIEHOM TIOMEMEHUN B TeX Xe YCIOBMAX, UTO M ONIHBTHEE I'PYIIH.

Uepes 4 CYTOK nocje VHOULIUPOBAHUSA IPOBOOUIIN OLIEHKY
IPOTUBOBUPYCHOM AaKTHMBHOCTM MCCJIeIyeMHX COeOVMHEeHUM I[I0 CHMXEeHUO
VMHOEeKIMOHHOM AaKTMBHOCTKM BUpPYCa, OlNpelesiIseMOoM B KyJbType KIeTOK
Hela.

PazeuTre MHOEKUMOHHOT'O IIpoliecca OBUJIO CBA3aHO C YMeHBIIeHUEM
MacCCH TeJla XMBOTHHX B TpPYIIIe BUHPYCHOT'O KOHTPOJIA, IIPM STOM Macca
TeJjla MBIIeV JIeUeHHBX MCCJelyeMEMM CcoelMHeHUAMr ofmer GopMyJH I
OplJIa BEIIE MAaCCH KOHTPOJIBHBEIX KMBOTHHIX Ha 3 U 4 CYTKM.

VccilempoBaHMe Beca JeT'KMX MbIlel IokasaJlo, uYTo B IIpollecce
SKCIIepUMEHTa BeC JIeT'KUX UHOULUMPOBAHHEX MBIIEM I[IPEeBBIIAJI BeC JIeTKUX
VHTaKTHBIX KVBOTHEIX, CBUOETENILCTBY I '} AKTUBHO TeKYyIeM
MHOEeKIMOHHOM Ipollecce. Iloo BJAMAHUMEM MCCJeOyeMEIX CoeIVHeHUM oOomen
bopmyJsiel I BeC JIETKMX XMBOTHEX IOCTOBEPHO OoTJIMUaJicad (OBUI HMXE) OT
TPYINE BUPYCHOTO KOHTPOJA M IIPaKTHUUECKM He OTJMUYalica OT Beca
JeTKUX Y MHTAKTHBEIX MBINEN.

PesynbTaTH omnpenejyieHu A VMHOEeKIMOHHOM AKTUBHOCTU hRV B
CYCIIeH3UAX JIeTKMX MeIIeM B KyJbType KJIeTok Hela nocje OpuMeHeHUA
HEeKOTOPHX KOHKPETHHX CcoelMHeHuM obmer ¢opMyJH I (6e3 oTrpaHMUeHUd

yKaSaHHBIl\M) InpenCTaBJIEHE B Tabnuie 7.
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Tabaumiia 7

[lomaByieHMe penpomykiyy hRV B JIEIKMX MBIIEN

VHOEeKUMOHHE TUTP BUPYyCa B
Hosza IpenapartTa,
[IpenapaT Jerkux 1lg TCIDso (4 CyTkKH
MT/KT
nocjie MHOUMUUPOBAHMUA)

CoenuHeHue 2 30 0,1£0,05
CoenuHeHUe 6 30 0,4%£0,15
CoenuHeHue 34 30 0,5%0,20
CoemuHenue 115 30 0, 050, 05
Coenubenue 118 30 0x0
Coenubenue 141 30 0x0
CoenuHeHue 197 30 0,37+0, 06
CoenubeHue 198 30 0,35+0,04
CoenubHeHue 251 30 0+0
CoenuHeHue 275 30 0,450,1
KouTpoiab - 2,3x0,3

JleueHre cCoeIMHeHMAMM O0me¥ GopMyJEl 1 NIPUBOOMIIO K CHMXEHUIO
MHOEeKIMOHHOM aKTMBHOCTHM hRV.

V3yuyeHre OPOTUBOBUPYCHOTO HOeMCTBUA COeOMHeHUM obmel GopMyJIt
I Ha wMomesu hRV-mHpeKUMM VYV MBIIEV IIOKa3aJlo, yTO 3adBJIAeMHe
COeNMHEHVI IIpeDOoTBpallaldT CHIMXKeHMEe MaCCHE Tejla M yBeJIMUeHMe MacCCH
JerKMux OO 3BHaueHMM, HabJmogaeMexX B TPYINe MHTAKTHHEX XKUMBOTHHX, a
TaKXe CHWXAT PEeNpOonyKLUMIO BMPYCa B JIETKMX Y XMBOTHEX.

Ipumep 5

[[POTUBOBUPYCHOE HOeMCTBMEe COoeOMHeHMit ofmel (QopMyJiEHL 1 B

OTHOINEHMIM BHMPYyCa IIapal'PHUIIIIa

IOj1a TmnpoBedeHMS MCCJIeloBaHMM OBJI MCIOJL30BaH MTaMM BUpYyCca
Naparpunmna Sendal. BecHopoIHHX OeJIHX MeIel caMiloB BecoM 10-12 1
VHOQUUMPOBAJIM MHTPaHa3aJIbHO IIO0H JIETKUM 3(QMPHEM HapKO30M B oO0OBLeMe
0,05 wI/MHIIE aTAaNTUPOBAHHEM K JEeTKMM MBI IITaMMOM IIapalpuIlna
Sendai. s 3apaxeHusa MCIIOJIL 30BaJIn Oo3y BUpPYCa 10LD50,
BHIBHIBAIYO 70-80% JeTaJlbHOCTH N MBIIEN . B DKCIIEPUMEHTE

VMCIIOJIBE30BaJIn I10 20 MBI e B Kaxmoon I'pyIlirie. B KaduecTBe
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OTPUIIATEJILHOTO KOHTPOJIA MCIOJL30BaJ M MHTAKTHHX XMBOTHEIX, KOTOPHE
comepXaJIMCb B TexX Xe YCJOBMAX, UTO M OIHTHHE TPYINIH B OTIEJbLHOM
IIOMemMeHn . JV3ydyeHre TMIPOTUMBOBUPYCHOTO IeWCTBUA COeOMHeHUN ofmen
bopMyJiEl I OCYmMECTBJIAIM IIYTEeM IIepopalIbHOT'O BBeIeHMS BeleCcTB
3apaXeHHBM XMBOTHEIM 1 pas3 B IOeHb B mos3e 30 Mr/kr/Memb udepes 24,
48, 72, 96 wm 120 4 ©mocJyie MHOMUMPOBAHMUA BUPYCOM. MbIIam
KOHTPOJILHOM TPYIINE BBOOMJIM B TexX Xe YCJOoBUAX IJtauedto (0,2 My
dM3MOJIOTUUECKOTO pacTBopa) . 3a XMBOTHEMM HabjwooaluM B TeueHre 14
CYTOK IIOCJIe 3apaxXeHusa, YUUTHBas I'mbeJib MHIelM B TPyIlax.

Kaxmoe XMBOTHOE OCMATPUBAJIOCL exXenHeBHO. OCMOTP BRJIOUAJ
OlleHKY O0Ofmero TIMoBedeHMS M COCTOSHMSA XKMBOTHHEX. B IOHM BBeIdeHUS
IpernapaToB OCMOTP IPOBOIOUIICSA oo BBeIeHUs openapaTa B
YCTaHOBJIEHHOE BpPeMsa U I[IPpUMEPHO uUepes 2 uYaca I[IOoCJe BBeIOeHUSA.
ObpameHue c XIBO THBEIMM OCYMeCTBIIAJIOCH B COOTBETCTBUU c
MeXIOIYHAPOIOHEMM CTaHIapTaMM.

AKTMBHOCTL COeIOMHEeHMM OlleHMBaJM, CpPpaBHMBaAA JIeTaJJbHOCTL B
Tpylnax XMBOTHHX, IPMHMMABIMX OpeldapaT U jnauebo.

[lokazsaTeJb JleTaJbHOCTM OJ4 TPYNII  XMBOTHHX, IIOJIydaBIIMX
coemmHeHusa ofbmen o¢opMyJHl I, ObUI CcHWXeH Ha 30-60%. [DaHHBE IO
HEeKOTOPHM KOHKPETHHM CcoelVHeHrAM ¢opMyJiH I (6e3 oTrpaHMUEeHUHA
yKasaHHBEIMM) I[IPeOCcTaBJIeHH B Tabjauie 8.

Tabnuia 8

JleTanbHOCTE B SKCIIePVIMEeHTAJIBHEX TPYIIIIaX XMBOTHEX

I[lpenapatT Iosa mpemnaparTa JleTaJIbHOCTEL, 3%
(MD/KT)
CoenguHeHMe 2 30 35,0
CoenmmHeHMre 6 30 25,0
CoenuHeHne 34 30 15,0
CoemgmHenue 115 30 30,0
CoenuHeHue 118 30 30,0
CoemmHeHnue 141 30 40,0
CoemuHeHue 197 30 25,0
CoenuHeHre 198 30 30,0
CoemuHeHne 251 30 35,0
CoenuHeHMre 275 30 40,0
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KoHTpoJibE BUpPYCa - 75,0
VHTaKTHHEe - 0,0
[IpumMmep 6

[IpOTUBOBUPYCHOE IeMCTBMe CoeauHeHuM ofmel ¢opmyJel I Ha

MOIEJIM SKCIEPUMMEHTAJILHOM aleHOBUPYCHOM MHOeKIIUM

B paboTe OBJI MCIOJIB30BaH aleHOBUMPYC UYeJioBeka 5 Tuna. C
1IeJIbI0 BOCIIPOM3BEeIeHUSS aleHOBMPYCHOM MHOeKLUMM OBJIM MCIIOJIb30BAaHEH
HOBOPOXIEHHEE CUPUNCKME XOMSIKM, Y KOTOPHX STOT BUPYC BHS3HBAJ
OIMCCEMMHMPOBAHHYK BUPYCHYK MHOQEKIMIO C IIopaXeHMeM IedeHM, JIeTKUX
M cepnlua. McciaemoBaHre TIPOBOIMIIM Ha XMBOTHHX dYepes 48 uYacos
Iocjie poOXIeHMsA. B kaxoywow TpyHIly BKJILUaJIM IO 5 XOMAKOB. Bupyc
BBOOMJIM XMBOTHEM IIOIOKOXHO B o00beMe 0,1 ™I, B »mose 105 TCIDsg.
JleueHVe OCYMECTRBJAIM IIepopallbHO CcoeIMHeHMAMM ofmer GopMyJiIEl 1 B
nose 30 MI/Kr Beca XMBOTHHEX uYepe3 12, 36 m 60 uyacoB mnocje
MHOMLIMPOBaHMA. XMBOTHBEIM TPYINE ILJlalle®o BBOOMIM QU3MOJIOTUUECKUN
bochaTHHL Oydep. B KauecTBe OTPULATEJLHOTO KOHTPOJA MCIIOJNL30BaJIU
VHTaKTHEX XMBOTHBEIX, KOTOPHE COIEpXaJIMCk B TexX Xe& YCJOBUAX, UYTO U
OIEITHEE TPYINE. UYepe3 72 dYaca I[IOCJe 3apaXeHUS XKMBOTHHX M3 KaxXxIon
TPYIIIH SBTaHal3UPOBaJM, BCKPHBAJIM U M30JUPOBAJM IIeUeHb. JleueOHHM
20PeKT OlLEeHMBaAJM IO HOEMCTBMI Ha YJbBTPaCTPYKTYPHHE OCOOEHHOCTHU
MopdoTeHesa aleHOBUPYCHOM MHOEeKUIUN B [IeUeHu npu IIOMOIIN
BJIEKTPOHHOY MMKPOCKOIIUM .

B pesyiabTaTe OBJIO IIOKA3aHO, UTO JileUeHMEe CcoeldMHeHUAaMU ofmen
dopmyJsiel I OPMBOIOMJIIO K  CHWMXEHMI MHTEHCUMBHOCTM IOEeCTPYKTUMBHEX
IPOLIeCCOB UM BOCHAJUTEJILHEX peakluy B IIeUueHM, HOpMaJu3lys ee
CTPYKTYPY KaK Ha YpPpOoOBHe opTlaHM3aluMM TKaHM B I1eJIOM, TaK M Ha
YPOBHE OTIEJILHHX TelaTolMTOB. PesyJbTaTe MHTeIpallbHOW  OlLleHKU
IIOBPEeXIeHUM I10 HEeKOTOPBM KOHKPEeTHHM COeIMHEeHMAM ofmel GopMyJisl I
(6es oTrpaHUUEHUS yKa3aHHBEIMM) [IpelCcTaBJIEHH B Tabimie 9.

Tabnuiia 9

OLieHKa MHTEHCUBHOCTU AJeCTPYKTMEBHEX IIPOLIECCOB B IIeUYeHN

Hoza IIpelapaTa
[MpenapaT OlleHKa IIOBPEeXIeHUMN
(MO /KT)

CoelnHeHMe 2 30 CJiiaBrle HNOBpPEeXOeHUA

CoeIMHeHrEe 6 30 CJiaBele MNOBpPEeXOeHUA
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CoenvHeHne 34 30 CJiiaBrle MNOBPEeXOEeHUA
CoenvHeHne 115 30 CJiiaBrle MNOBPEeXOeHUA
CoenuHeHre 118 30 CJiaBele NOBpPEeXOeHUA
CoenuHeHnne 141 30 CJiaBele MNOBpPEeXOeHUA
CoemuHeHne 197 30 Cilafble NIOBPEXIOEHMSA
CoenuHeHre 198 30 Cilafble MIOBPEXIOEHMSA
CoenuHeHue 251 30 CJiaBrle MIOBPEeXIOEeHUA
CoenuHeHne 275 30 CiiaBrle IOBPEeXIOEeHUA
VIHTaKTHEE - OTCyTCTBME INOBPEXIEHUMN
KouTpoJsie BUpyCa - VIHTeHCHBHEE I[IOBPEXIECHUA
pumep 7

[IpOTUBOBUPYCHOE JeMCTBUe CcoearHeHur obmel ¢opmysel 1 Ha

MO IOeJIr SKCIIEPVMMEHTAJIEHOI'O I'eplrieTu4eCKoIro MeHMHPOSHHe@aHMTa Y

METIEN

B wucclenmoBaHMM MCIOJNB30BaJiM BUPYC IIPOCTOTO TIepleca, 2-T0
AHTUTEHHOTO THIla. DBEeCHOPOOHHX OeJItxX MBIIel, caMlIoB, /-8 T' BecoM,
UMHOMUMPOBaIM 1/C (BHYTPMMO3TOBOM NYThL BBemeHmus) B o00vemMe 30

MKJI/MBIIL, CcoIepxameM m»os3y 10LD50. [Oag 3apaxkeHusd MCIOJb30BaJU

Oo3y 10LD50, BEI3EIB AKILYIO 100% JIeTaJIbLHOCTB v MEITIEN .
OKCHepUMeHTaJIbHEEe TPYINE colepxajau no 20 wMmemer. B kaudecTBe

OTPMULATEJIEHOTO KOHTPOJISA MCIIOJBb30BaJlM MHTAKTHHX XUBOTHHX, KOTOPHE
comepXaljiMChk B TexX Xe YCJOBMAX, UYTO M OIHTHBEE TPYINH B OTIEJIEHOM
IIOMEemMeHM . lV3yueHMe TMNIPOTUBOBUPYCHOTO IeMCTBUS COeOMHeHUNV ofmel
bopmyJiEl I OCYMECTRBJAIM IIYTEeM I[IepopalJIbHOTO BBeleHMS BelecTB
3apaXeHHBM XMBOTHBEIM 1 pasz B OeHb B poze 30 Mr/kr/muemb uepes 24,
48, 72, 96 m 120 u nocje MHQUUUPOBaAHUA XMBOTHHX BUPYCOM. Mbemmam
KOHTPOJILHOM TPYINE BBOOMJIM B TexX Xe YCJIOBUAX Itauedo (0,2 My
OM3MOJIOTUUECKOTO pacTBopa) . 3a XMBOTHBEMM HaOooaluM B TedeHre 14

CYTOK IIOCJIE 3apaXeHMA, YUMTEBaAA rudelib MBIIEM B I'pyIliriax.

Kaxnooe XKVMBOTHOE oCMaTpMBaJIoCh EeXeIHEeBHO. OcMmoTp BRJIIOYaJI
OLIEHKY oBmero IIOBeIIEeHNA u COCTOAHMA KVMBOTHEX . OépameHme C
XKMBOTHBEIMI IIPOBOINMIIOCE B COOTBEeTCTBUMMA C MeXIYHaAPOIOHEMN
CTaHIOIapTaMM.

AKTMBHOCTB CoeOMHEeHUM Ol eHVBaJIl1, CpaBHMBaA JIeTAJIBHOCTEB B

I'pyllliaxX XMBOTHEIX, IIPVMHMMABIIMX TIIpellapaT U mnaunedbo.
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[lokazaTeyb JIETAJIBHOCTM  OJA TPYIID XUBOTHHX, IOJIy4YyaBINX
coemmuHeHUsa ofbmen o¢opMyJHl I, OBUI CHWXeH Ha 25-50%. [DaHHBE IO
HEKOTOPEM KOHKPE THHM COeIVHEHM AM oBmen bopMyJIEL I (Bes
OT'paHMUeHMd YKas3aHHBEMM) IIpencTaBJeHsH B Tabiauue 10.

Tabmnua 10

JleTalbEHOCTE B SKCIEPMMEHTAJIBLHEIX TPYIINaX XMBOTHEIX

IHosza mpenapatTa
W /o | dpenapatT JleTaJIbHOCTL, $%
(MD/KT)
1 CoenuHeHUe 2 30 55,0
2 CoenomHeHMre 6 30 60,0
3 CoemuHeHue 34 30 70,0
4 CoemmHenue 115 30 65,0
5 CoenguHeHre 118 30 70,0
6 CoemmHeHnue 141 30 50,0
7 CoenguHeHue 197 30 55,0
8 CoenguHeHMe 198 30 60,0
9 CoemgmHeHne 251 30 65,0
10 CoemmHeHne 275 30 00,0
11 CoemuHeHMne 5 30 35,0
12 CoenuHeHue 7/ 30 20,0
13 CoemmuHeHue 15 30 30,0
14 CoenmnHeHue 44 30 40,0
15 CoemgmHeHMe 52 30 25,0
16 CoenuHeHMe 68 30 30,0
17 CoemguHeHMe 92 30 25,0
18 CoemgmHeHure 100 30 30,0
19 CoenuHeHue 104 30 45,0
20 CoemuHeHue 124 30 40,0
21 CoemmHeHMre 126 30 40,0
22 CoemmHeHue 131 30 45,0
23 CoemmHeHMre 149 30 25,0
24 CoemmHeHMre 193 30 25,0
25 CoemuHeHne 341 30 30,0
26 KourpoJsib BuUpycCa - 100,0
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‘ 277 ‘MHTaKTHHe - 0,0

[IpumMmep 8

[IpOTUBOBUPYCHOE IeMCTBMe CcoeauHeHuM obmel ¢GopmyJsel I Ha

MOIEJIM SKCIEPUMMEHTAJIbHOMW KOPOHABUPYCHOM MHOEKUMM Y MEIIEN

B wucciyemoBaHuM  OBJI MUCIOJB30BaH aBTOpCkMM mTamm  HCoV,
UOeHTUOUUIMPOBAHHEY KakK BUPYC 2-0¥V TPYIINH, aHTUIeHHO IIOIOOHHM
IPOTOTUIIHOMY mTaMMy OC-43. HWayueHre HOOEeKTUBHOCTU COeIUMHEHUMN
NPOBOOWJIM Ha MbBIIax JuHuM C57BL/6 OyTeM CcpaBHEHUS JeTallbHOCTH
JIEUEeHBIX ¥  KOHTPOJIBHHX KMBOTHEIX B  TeUeHHue 14 §gHel 1nocie
MHOMUMPOBAHUA . JKCIepUMMeHTaJIbHEe TPYINE colepxaau 1o 20 Memmen.
XMBOTHEIX MHOMIIMPOBAJIM BMPYCOM MHTPaHa3aJIbHO IIOH JIETKMM 3S0OUPHBEM
Hapko3oM B oOweme 0,03 MJI/MBIL .

VccienyeMele COeOMHEHMS BBOIMIIM XMBOTHBM I[I€pPOPaJIbHO B IO3e
30 MT/KT MaccH Tejla. XMBOTHEE KOHTPOJBHOM TPYINHE HIOJyYaJn
dMBMOJIOTUUECKUM pacTBOp. IllpenapaTH BBOOMIM IIepopallbHO 1 pas B
CYTKM B TeueHMe 5 pnHeM. JleueHMe XMBOTHHX HauMHaJIM uyepe3 24 dYaca
ocjie MHOUUMPOBAHUL.

[lokazaTeyb JIETAJIBHOCTM  OJA TPYIID XUBOTHHX, oJIyyaBIIMX
coemmHeHusa ofbmen o¢opMyJHl I, ©OvUI CcHWXeH Ha 30-50%. [IDaHHBE IO
HEKOTOPEIM KOHKPETHEM COeIVMHeHMAM GopMyJiEl I (Bes oTI'paHUUEeHUHA
YKasaHHBEIMM) I[IpPencTaBJieHH B Tabjauie 11.

Tabmnua 11

JleTanbHOCTE B SKCIIePVIMEeHTAJIBHEX T'PYIIIIaX XMBOTHHX

Hosza
JleTaJIbHOCTSL,

IlpenapatT periaparTa N

(MD/KT) °
CoenmHeHNre 2 30 30,0
CoemmHeHMre 6 30 35,0
CoemuHeHne 34 30 45,0
CoemmHenure 115 30 30,0
CoenguHeHre 118 30 40,0
CoenmHenne 141 30 35,0
CoenmHenne 197 30 45,0
CoenmHeHne 198 30 40,0
CoenmHeHne 251 30 30,0
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CoenmHeHune 275 30 40,0

KouTpoJsis BUpPYCa - 60,0

VHTaKTHEE - 0,0
Ipumep 9

OneHka »SOOeKTUMBHOCTU COEOMHEHMM Ha MoOeJM HazohapUMHIHUTa Y

KPEIC

VMHOyKIMIO  Ha3o00apMHIMTa  NOPOBOOWUIIM IIYTEM  MHTpPpaHa3aJIbHOTO
BBeIOeHUA pacTBopa obopMarHa KpHCaM B KaXIHM HOCOBOM XOIX.

BBeneHue dopmMasiMHa B HOCOBEIe XOOEL  KPHC IIPUBOIOUT K
PacOIpOCTpaHEeHUO BOCIAJIeHMAd Ha Ipuiexamue TKaHM, B pesyJjbTarTe
Jyerd pas3BMBaeTCAa KIMHMUeCKad KapTUHaE, cxXomHasg ¢  CHUMIITOMaMM
HasodapMHIMTa Y UYeJloBeKa.

[Tociie AKKJIMMaTU3AaLMOHHOTO nepuona OB coOopMUPOBAHEL
crlenyomye I'PYINs KMBOTHBX :

- MHTaKTHHE XMBOTHHE, I[OJydYaBlMe OQU3MOJIOTUUECKUN pPacTBOP
BHYTPUXEJIYOOUHO B koJmMdecTBe 0,2 MI, WHIOYKUMA Ha30bapMHIUTa He
IpoBOIOMIIACE ;

—-KOHTPOJIbHasa Tpylla, XWMBOTHHE, I[OJydYaBmMve OOU3MOJIOTUUECKUN
PacTBOP BHYTPWXEJIYOOUYHO B KoJmndecTBe 0,2 MJI, B TeueHMe 3 OHeM
[IocJjie MHOYKUMM HazodapMHIUTA;

- XMBOTHHE, IIOJIyYaBlMe MCCJeNyeMble BemecTBa B Oo3e 18 MI/KT
B TedeHMe 3 OHeM [OCJe MHIOYKUUM HazsohapUHIUTA.

KIIMHMYUEeCKUM OCMOTP KaXIoTro KMBOTHOTO IIPOBOOMJICS eXeIHEeBHO
He MeHee 2-X pas3 B IOEHb.

B »KcOepMMeHTe Ha KpHcax JuHuM Wistar nOyTeM MHOYKIUU
HazobapMHIMTa BBeIeHMEM B HOCOBHE XOIOH pacTBopa oGopMasivHa OBUIK
IOJIyUYEeHH M[aTOJIOTUUECKME M3MEeHEeHMS B KOHTPOJILHOM TpPYINe XUBOTHHX,
XapakTepusywolye pPas3BUTHE OCTPOIO BOCHAJUTEJIBHOTO IIpollecca B
BEPXHMX OBEIXATEJILHEIX IIYyTAX. BH3BaHHAA [HAaTOJIOTMA XapaKTepu30oBaJlach
TUnepja3uen, YBeJIMYEeHNEM KOJIMYeCcTBa DOKAJOBUIHEIX KJIETOK,
BHPaXeHHOM VMHOUIIb Tpaluren MOHOHOHYKJIeapaMu n JeMKOoLUMTaMH,
TUIIEPNPOOYKUMEN CJIM3M XeJie3aMM [HONCJU3UCTOM OOOJIOUKMU.

[locJsie »BTaHa3MM BO BCeX I'PYIIax KpeC OBJla M3ydUeHa KapTUHa
BOCIIQJIEHMA B HOCOBEHX XOoOaxX ¥ IJIoTKe. HOCOBEEe XOnbE IIPOMHBaJM b

MII. OM3. pacTBOpa, OIPenesIay KOJMUECTBO KJIIETOUHHX DJIEMEeHTOB B 1
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MKJI .
Tabauila 12

Maxpocxormqecxaq XAaPaKTepnCTMNKa MUBMEHEHMN CJIMBUCTOM HOCOBHX

XOHOB
Bes CnmsmucCTHE BHIOSJIIEHUS US
T'pynmna n .
UBSMeHeHUn HOCOBEHX XOJIOB
VHTaKTHEE 20 20 0
KoHTpoJb 20 0 20
CoenuHeHUe 2 10 3 7
CoennHeHMVe 6 10 4 6
CoenuHeHne 34 10 3 7
CoenvHeHue 115 10 3 7
CoenvHeHne 118 10 5 5
CoenvHeHne 141 10 4 6
CoenuHeHne 197 10 6 4
CoenvHeHne 198 10 7 3
CoenuHeHne 251 10 4 6
CoenvHeHne 275 10 3 7
CoenuHeHne 92 10 6 4
CoenvHeHne 149 10 5 5
CoenuHeHMre 193 10 6 4
CoenuHeHMe 341 10 6 4
CoenuHeHMre 5 10 5 5
CoenuHeHue 7 10 6 4
CoenuHeHne 15 10 7 3
CoenuHeHne 52 10 5 5
CoelliHeHMe 68 10 3 7
CoenuHeHnue 100 10 3 7
CoenuHeHne 131 10 5 5
CoenvHeHne 44 10 4 6
CoenvHeHne 104 10 6 4
CoenvHeHne 124 10 7 3
CoenvHeHne 126 10 4 6
n - KOJIMUECTBO XMBOTHHX

V3 mnpemncraBJieHHOW TabaMus 12 BMOHO, UTO COeIMHeHUd ofmen
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bopmyJIEL I (Ges OTpaHUYeHNd YKa3aHHEMHA) OKas3HBalnT
IPOTUBOBOCHAJNUTENBHOE HNelCTBMe M IIOKa3HBakT CBOK TepaleBTUUEKYD
50beKTUBHOCTE Ha MOoIOesn HaszobpapuHTUTA. dapMakKoJIOTHUUECKOe
OeVICTBMe MCCJIeNOBaHHHX COEIMHEeHUM BHpPaXaJloCk B CHWKEHUM IIPpUTOKAa
KJIETOK BOCIAaJIeHUS U TUIEPCeKpelMrM CJMU3M. DBOJIBIMMHCTBO COeIMHEHUN
obmen  dopmyJsil I CHWXaJIM  KOJMUECTBO  KJIETOUHHIX SJIEMEHTOB B
Ha3aJIbHEX CMEBax Ha 40-85% IO CcpaBHEHMIO C KOHTPOJIEM.

Npumep 10

OnpeneneHue sbbexTMBHOCTU coeIMHEeHUN Ha MoIenmn
CTaOMIIOKOKKOBOM ITHEEMOHUM MEIIEMN

50bexTUMBHOCTEL COeOMHEHUM MOPOBOOMJIM Ha OeClOPOOHEIX MBIIaX
(caMkM), 3apaxeHHEX Staphylococcus aureus (ITaMM aJalTUPOBaHHEMN
K MBIIaM) . BBReleHUe COeOMHEHWYV MbIIaM HauMHaJlXM 3a 5 IHeW 1o
3apaxeHmMsd opaJibHO B moszax 15 m 30 Mr/xr B obweme 0,2 MiI. Ha
IATHM oeHb MEBIIEeN 3apaxalm non JIeTKUM 50MpPHEIM  HaApPKO30M
VMHTPaHa3aJIbHO BBeleHMeM Staphylococcus aureus B pose 10° KOE B
obwveMe 0,05 M. Uepes 1 yac I[oCje 3apaXeHMsa MellaM IPOTOJDKaJIN
BBOOMTL COeIOMHEHMs B BHIIeyKasaHHHX Jo03ax e€lle 2 IOHA. B KauecTee
IpelrapaTa CpPaBHEeHMSA MCIOJb30BaJM aMIMUMIIIIMH, BBOIOMMEIM OIHOKPATHO
BHYTPMBEHHO B pno3e 20 MIP/Kr. B KaueCTBe KOHTPOJSA CJIYXMIIM MBIIN,
3apaXeHHHEe MHTpaHaszaJlbHO Staphylococcus aureus U JeueHHe PBS.
Uepes 1OBOe CYTOK MHIeM 3abupaliM, BCKPHBaJM TIPYIOHYID IIOJIOCTL U

oejlajiM OTIedaTKM JeTKMX Ha dYamky I[leTprM C KOJYMOMMCKMM aTrapoM.
[locjle MHKYOMpPOBaHUS B TeueHue 24 yacor 1pu 36°C duKCUpOBAIM
HaJmuue (MM OTCYTCTBMe) OaKTepuallbHOTO pocTa Staphylococcus
aureus B CpaBHEHMM C KOHTpoJieM. VHTEeHCHMBHOCTE OaKTepraJlbHOT'O
pocTa OLeHMBaJM B OajujlaxXx UM BHpaxalu B $. PesyJbTaTH IpeldCcTaBJIeHE
B Tabjuue 13.

V3 mnpencrTaBJieHHOM Tabauue 13 BMOHO, UYTO COeIMHeHUd Oofmen
bopMy JIEL I (Bes OrpaHN4YeHmsa yKa3aHHBMU ) OKaBHBalnT

aHTM@aKTepMaJ’IBHoe OeMicTBMe M IIOKAa3HBAalT CBO 9(1)(1)@KTMBHOCTE: Ha

MOOeJiM IITHeBMOHHMM.
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Tabmauiza 13
SdbdbexTHBHOCTE CcoemmHeHMM ofbmweln dopmysns I Ha MoOenmu

CTaOMIIOKOKKOBOM ITHEBMOHUM MEHIIEM

OLleHKa pocTa OaxkTepuii, B $
[IpennapaT
15 Mr/xD 30 Mr/KU
CoenuHeHMe 2 50 55
CoenuHeHune 6 45 55
CoenuHeHue 34 25 50
CoenuHeHne 115 55 25
CoenuHeHue 118 55 50
CoenuHenue 141 55 40
CoenuHenue 197 45 60
CoenvHeHue 198 45 55
CoenuHenue 251 55 20
CoenvHeHue 275 35 40
AMITULIAJIIINH 25
KoHTpoJB 82,5
0]
MHTaKTHEE

0 - pocTa HerT

25 - epuHMuUHBHe KoOJIOHMM (mo 10)

50 - emmHMUHBE KOJIOHMM (mo 100)

75 - MHOXecCTBeHHEEe KOJIOHUM (BoJsibme 100)

100 - cIrJomHoOM pPocCT

Dpumep 11

OueHka sbdekTMBHOCTHM coeluHeHMt ofbmwel dopmynn (I) Ha MoTmenu
NIepnBPOHXNTA Y KPHC

KpricamM—-caMilaM JIMHMM BucTap OOHOKPATHO MHIAJALUMOHHO BBOIMJIU
cebamexc G-200 B pmose 5 wMr/xr. HlccienyeMble COeIMHEHMS BBOOMIIU
XMBOTHEIM BHYTPUMXEJIYIOUHO UeTHpex-KpaTHO: 3a 24 M 1 u mo, a Takxe
24 mn 45 u nocjye BBeleHUd cedpanekca. UYepeszs 48 U [ocje MHIAJALUN
cebamexca MOPOMBBOOMIIM 9DBTaHasM KUBOTHHEX, JeTkoe 3abupalu Ha
TUCTOJIOTUUECKUN aHaIms. Cpes3u TOJIIMHOM 4 MKM  OKpalMBaJIu
TeMaTOKCUJIMHOM ¥ 203MHOM. OlleHUBaJM BOCIAJIUTEJILHHE M3MEeHeHUS

Jerkux. OlleHKa IPOBOIMJIACEH IO 5-Tu OGaJjIbHOM mKaJje:
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* 1 Bayl - BOCHAJIMUTEJILHHY MHOUIBLTpAaT 3aHuMaeT 0-20% mjomanu
MCCJIenyeMOT0 TMCTOJIOTMUECKOT'O IIpelaparTa,

* 2 Oajula - BOCHaJUTEJNbHEM MHOMIBETPAT 3aHuMaeT 21-40%
IJIoWalyl MUCCJIeOyeMOT'0 I'MCTOJIOTMUEeCKOT'O IIpeliaparTa,

* 3 Oajula - BOCHaJUTEJILHEM MHOMIBETPAT 3aHuMaeT 41-60%
IJIoWalyl MUCCJIeOyeMOT'0 I'MCTOJIOTMUYEeCKOI'O IIpeliaparTa,

* 4 Gajya - BOCHAJMTEJNbHEM MVHOMILTPAT 3aHuMMaeT 61-80%
IJomanl MCCJIeOyeMOT'O0 I'MCTOJIOTMUYECKOTO IIpelapartTa,

* 5 0BajJoB - BOCHAJUTENLHEM MHOMILTpaT 3aHuMaeT 81-100%
IJomalyl UCCJIeOyeMOI'Oo I'MCTOJIOTMUECKOT'O IpellapaTa.

KommuecTBO KpHIC B TIpyhrne — 7-10 mT.

TUMCTOJIOTUUECKUM aHajM3 JIeTKOTOo IIokKaszaJl, 4YTO OOHOKpaTHOe
VMHTalSaUMOHHOEe BBeleHMe cedallexca KpHCaM BH3HBAeT BHPAaXEHHHM
IIPUTOK KJIETOK BOCIHAJIUTEJIEHOTO MHOWIIE TPaTa, B OCHOBHOM
JIMMPOIIMTOB, B oOJIacTb OpPOHXMOJ (nepubpoHXUT) (Tabimua 14).

BHyTpMXeJlyoOUHOE BBeIeHMe MCCJeNyeMHX COeOMHEHUN KpHCaM
CHUBWJIO TIPU3HaKU I[epUOPOHXUTa. BCe MCCJelyeMele COeOUHeHUs oOmen
bopMmyJsiel I (Oe3 OT'paHMUEHMA YKa3aHHBEMM) IIPOABJIAJIM AaKTUBHOCTL B
orarnasoHe TeCTUPYEMEX I03.

Tabanua 14

TucTONOIMUYECKNM aHalM3 JIEI'KOI'O Ha MoOeln nepm6po:-1xw1'a V KPEHC

(Mtm, n=7-10)

IHoza coenmMHeHUd
I'pynmna [lepubpoHXUT (OaJIJIH)
(MD/KT)

VMHTaKTHa4d - 1,57%0,2
KouTpoJss - 3,14+0, 26

1,8 2,14+0, 34
XC2

18 2,37%x0,3

1,8 2,14+0,14
XC6

18 2,37%x0,37

1,8 2,21%+0,36
XC34

18 2,17%£0,3

1,8 2,27x0,37
XC115

18 2,43%£0,2
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1,8 2,4x0,31
XC118

18 2,1x0,22

1,8 2,25+0,31
XC1l41

18 1,71+0,29

1,8 2+0
XC197

18 1,86+0,26
VMHTaKTHasda - 1,86x0, 34
KoHTpoJb - 3+0, 31

1,8 2,44+0,34
XC198

18 2,44+0,29

1,8 2,44+0,29
XC251

18 2,0x0,31

1,8 2,08%x0,15
XC275

18 2+0,29

llpuMep 12

JlekapCTBeHHHEe GOPMH COeOMHEHUN II0 MB00peTeHM0

CoeOuMHeHUs [0 M300peTeHMK MOTYT OHTBH BBeIeHH [IepopallbHO,
MHTpaHa3aJIbHO, BHYTPUMBIIEUHO MWJIM BHYTPUBEHHO B BUIEe CTaHIOaApPTHEX
JIeKapCTBEHHBIX dopmM, comepxammx HEeTOKCUUHHE bapMalleBTHUUECKHU
IpmreMiieMbEle HOCUTEJIN.

IaHHBEE coeIVMHEHMS  MOTYT BBOIMUTLCSH IauMeHTy B mo3ax,
COCTaBJISAMMX oT 0,1 0o 10 MI'/KD Beca TeJla B OeHb,
OpedIouTuTesIbHO B mosz3ax orT 0,5 mo 5 MI/xI, oIMH uiIu 0Oojiee pas B
IOeHb .

[lpy >TOM CJedyeT OTMETHUTH, UYTO KOHKpPeTHasd Ho3a IJId KaXIoTo
KOHKPEeTHOTO IMallMeHTa OyIOeT 3aBUCeThb OT MHOTMX (QaKTOpOB, BKJKUYAS
BO3pacT, BeC TeJja, II0J, oOf0mee COCTOSHME 3IO0POBBA M PEXVM IUTaHUA
naureHTa, BpeMa M crnocof BBeIOeHMS JIEKAapCTBEHHOT'O CPeICcCTBa,
CKOPOCTB €eTI'0 BHBEJIEeHUA M3 OplaHM3Ma, a TakXe TSKeCcTr 3aboJleBaHUuLd
Yy IHOaHHOTO IalMeHTa, MNPOXOOAlMero JIEUeHMe.

dapmMalleBTUUECKHUE KOMIIO 3L comepxaT cCoeIVIHEHU A 1o
n300peTeHUD B KoJIMUuecTBe, 20DeKTUBHOM OoJis OOCTMXEeHU S

ITOJIOXKMTEJIBHOT'O presysieTaTa, " MOTYT OBITH BBEII€HEL B BUIOE
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CTaHIOAPTHEIX JIeKapCTBEHHEIX GopM (HalpuMep, B TBepOOoM, I[IOJYyTBeplIon
WM CKMIKOM dopMax), coIepXamMx »OaHHOe CoeIMHEeHVe B KauecTBe
AKTMBHOTO MHIpeIMeHTa B CMeCM C HOCUTeJIeM WIM HallOJIHUTEJIEM,
OPUTOOHEIM IJIS I[IepOopaJIbHOTO, BHYTPUMEBIIEUHOIT'O WM BHYTPUBEHHOI'O
BBemeHMUA. AKTUBHHENM MHIPeIMEeHT MOoXeT OHTh BKJIOUEH B KOMIO3ULIUIO
BMeCTe C  OOBUHO  MCIIOJIb3YEMBIMM  HETOKCHUUHBEIMM  dapMalleBTUUeCKU
[IpUEeMJIEMBEIMY HOCUTEJIIMM, IPUTIOOHEIMM OJIS M3TOTOBJIEHMS pPacCTBOPOB,
TabJleTOK, MIWIKJL, KalcyJ, »OpaxXe U JoOHX IPYIUX JeKapCTBEHHBX
dbopM.

B kauecTBe HAIOJHUTEeJIeM MOTYT OHTL MCIOJbL30BAaHE pa3JIMUHbE
BelleCTBa, TaKMe KaK caxapuie, HalpuMep, IJIDKo3a, JaKTo3a WIn
caxapo3a, MaHHUT MM COPOUT, OPOUIBOOHHE LEJIJIOJIO3H M/Mian docdaTH
KaJblMg, HalpuMep, Tpukalbliui odochaT MM KUCIEM docdaT KaJblLmdg,
B KaudeCcTBe CBA3YHIETIO KOMIIOHEHTa MOI'YT OBTBb MCIIOJB30BAHH TaKUe,

KakK KpaxMmaJIbHas IlacTa, HalIpuMep, KYKYPY3HHEM, IIMEeHWYHB, PUCOBEHI,

KapTobeJIb b KpaxMmall, KeJlaTUH, TparakaHT, Me TUJILLEeJIITIII0 34,
TUOPOKCUIIPONINIIME TUJIILLEJIITINII03a , HaTpueBasd COJIb
KapOOKCUME TUIILLEJIIIIJIO 35 u/Uim IOJIUBUHWIINIMPPOJIUIIOH « [Ipu

HeOoOXOOMMOCTHY MOTYT OHTH MCIHOJIL30BAaHH Pa3pPHXJILIMEe aTeHTH, TaKue
Kak BHIIEYIIOMSHY THIE KpaxMaJibl u KapBOOoKCUMe TUIIKpaxXMall,
[IOIIEPEeYHOCHUTEY [IOJUBUHUIINIMPPOJIMUIOOH, arap WIM ajlbTMHOBasd KMUCJIOTa
WM ee COJIb, TakKasd KaK ajlbIMHAT HaTpusd.

TakXxe MOTYT OHTEL BKJIOUEHH HeoOsS3aTeJIbHHEe OOOaBKM, HAIpPUMED,
aTeHTH, pPeryJupyllye TeKydyeCTh, M CMas3hBallMe aTleHTH, TakKye Kak
IMOKCUI KPEeMHMs, TaJlbK, CTeapuHOBasd KMUCJIOTa M ee COJIM, TakKue Kak
CTeapaT MaTHMA MJIM CTeapaT KajlblMWsa, W/WMIU HPONUJIEHTJIUMKOJIL .

B KauecTBe no6aBoOK MOTYT OHTE Takxe MCIIOJIb 30BAHH
CTabuUIM3aToOpPE, 3alyCTUTENV, KpacUTeJr ¥ OTIYIKHK.

[Tpu IPUTOTOBJIEHUN CTaHIapTHOM JleKapCTBEHHOM bopMEr
KOJIMUECTBO AaKTMBHOTO MWHIpPEelIMeHTa, MCIOJb3yeMoTo B KOMOMHAIIMK C
HOCUTEJIEM, MOXeT BapbUpPOBaTbLCA B  3aBUCHMMOCTM OT IallMeHTa,
IpPOoXOonAmero JleueHune, u oT KOHKPEeTHOTO criocoBa BBeleHusd
JIeKapCTBEHHOTO CpelCcTRBa.

Tak, HalpuUMep, IIPM MCIOJHL30BaHUM COeIMHEeHMS B BUIe pacTBopa
IJIS MHBEeKLMM, comepXaHMe aKTMBHOT'O areHTa B HMxX cocTarjger 0,01-

5 mMacc.%. B kauecTBe pa3baBuTesiell MOTYT OHTb MCIOJb30BaHH 0, 9%
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pPacTBOp XJIopMIa HaTpui, IUCTUJIMPOBaHHas BOIa, PacTBOP HOBOKaMHa
I0JIS WHBEeKINWM, pacTBOp PuHITepa, pacTBOpP TIJIOKO3H, ClIeluduueckKue
nobaBKM IJI4 pPacTBOpeHMsA. IlpM BBEeIEHMM B OpI'aHM3M COEOMHEHUS B
BUIE TabJIeToK, Ux KOJIMUEeCTBO CcoCTaBJIAET 5,0-500 MI Ha
CTaHOAPTHYK JIeKapCTBEHHYID QOPMY .

JlekapCcTBeHHEE bopMEL COeIMHEeHUMN 1o n300peTeHU0 oA
VICIIOJIL30BaAHMSA B COOTBETCTBMM C HACTOANMM M300peTeHMeM II0JIydaloT
1o CTaHOAPTHEM  MeTOoIOMKaM, TaKMUM Kak, HalpuMep, IPOILIeCCH
CMEeNMBAaHMA, TPaHyJMPOBaHMA, OQOpPMMPOBAaHME »Opaxe, pacTBOPEeHMEe U
JIMoPMIn3alm.

TabjeTpoBaHHaga dopMa

TabeTHPOoBaHHYD (QOPMY IIOJIYYAT, WCIOJNB3YS IIPMUBEOeHHEE HIKE

VMHTPEeOVNEeHTH
AKTHMBHOE BEIIECTBO:!
CoenmMHeHMe IO M300pPeTeHMI MM eI'o
10 Mo 100 mr

bapMalleBTUUECKM OpMUeMIIeMas COJIb
BcrniomorarTeJibHEIE BemeCTBA:
MUKPOKPpUCTAJIJIMUeCKad LeJIJinjo3a 70,55 Mo 95,90 wmr
JakTo3a MOHOTHUIpaT 67,50 Mr 99,00 mMr
HaTpUAa TJIMKOJIAT Kpaxmall 0,75 Mmr 1,50 mr
TaJlbK 0,60 Mr 1,20 mMmr
MaTHMSA CTeaparT 0,60 Mr 2,40 MT
Macca sgpa TabneTkH 150,00 MmMr | 300,00 wmT
OboJiouka 4,50 MT 9,00 Mr
Macca TabneTku 154,50 Mmr | 309,00 Mr

KOMIIOHEHTH CMellMBalT U NPpecCcyiT IJ4d o0pa30BaHUA TabJIeTOK.

CYIIIO3UTOPUNA

[lpuMep cocTaBa CYNIO3UTOPUL:
CoellMHeHME 10 M300PeTeHUI WM eTo
1-100 mMr
bapMalleBTUUECKM [IpUeMJIieMas COJIb
KOJIMUEeCTBO, HeoOXoIomMoe IJIS
MacJio kakao
NOJIYUEeHU A CYNIO3UTOPUI
Tpun HeoBXoOMMOCTH BORMOXHO M3TOTOBRJIEHME PEeKTAaJIbHEX,
BaI'MHAaJIbHEIX n ypeTpaJibHEIX CYIIIO3UTOPUER c COOTBETCTBYIIIMMA

HallIOJIHUTEeJIAMN .
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PacTBOpP IJIS MHBEKIUN

[IpuMep cocTaBa pacTBoOpa OJIS MHBEKLUN:
CoenmMHeHMe I[I0 M300peTeHMID MM er'o dapMalleBTUUeCKU
1-50 Mr
npmuemMiieMasa COJIb
Boma nJjga MHBEKLUUM 2 M

VI3TOTOBJIEHME JIeKAPCTBEHHHX QOpM

JlekapCTBEHHEE bOPMEL CoeIMHEeHUMN ofbmen bopMyJIEL I oJjig
VCIIOJIE30BaAHUSA B COOTBETCTBUM C HACTOANMM M300peTeHMeM IIoJIydanT
1o CTaHOAPTHEIM  MeTOIMKaM, TaKuUM Kak, HarpuMmep, MIPOILIeCCH
CMEeIMBaHUA, TpPaHyJIupoOBaHMI, OGopMUPpOBaHMEe »Opaxe, pacTBOPeHMe U
JINoPMIN3alnuA .

TabjeTupoBaHHaga dopMa

TabeTHPOoBaHHYD (QOPMY IIOJIYYAT, MCIOJNB3YS IIPMBEIOeHHEE HIKE

VHTPEeIVEeHTH
CoennHeHMre oOmeV GopMyJiEl I MM €TO0
100 mr

bapMalleBTUUECKM HpUeMIeMasd COJIb

KpaxmaJs kapTodesibHBEM 20-50 Mmr
MarHua cTeapaT 3 MDD
Aspocun 1 Mo
JlakTo3a no 300 wmr

KOMIIOHEHTH CMemMBaT M OpeccylnT Ojad obpa3oBaHuA TabJeTokK
BecoM 300 M xkaxoas.

KeJlaTMHOBEE KallCYJIE

CoenuHeHMre obmel QopMyJiel I MM ero coJib — 100 wmr,
JlakTo3a (caxap MOJIOUHHM), KpaxMall KapTodesIbHEM, KpeMHUI
OVMOKCHUI KOJUIOMIHHEIM (aspoCui), MaTHMA CTeapaT - OO MOJyYeHUS

MacCh COHOEPXMMOT'O KaIlCyJEL 220 MI
YKasaHHBEE BHIIEe MJHIPEOVWEeHTH CMellMBalT, IPaHyJIMpPYyRT, I'PaHyJIH
[IOMeainT B TBepOHE XeJIaTMHOBEE KalICYJIEL B KoJMdecTeBe 220 MT.

CYIIIO3UTOPUNU

[lpyMep cocTaBa CYIIIO3UTOPUS :

CoenuHeHre oO0Omel QOPMyJIEHL 1 MIM €T0
10-100 mr
bapMalleBTUUECKM HpUeMIeMasd COJIb
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KOJIMYeCTBO, Heobxoomumoe

MacJio kakao oJjisa TIOJIYUEeHU A
CYNIIO3UTOPUA

[Tpun HeOoOXOOMMOCTH BO3MOXHO M3TOTOBJIEHUE PeKTaJIbHEX,

BaI'MMHaJIbHEIX u YypeTpallbHEIX CYIIIO3UTOPMERB C COOTEETCTRBYKINVMN
HalIOJIHUTEJIAMN .

PacTBOpP IJIS MHBEKIUM

[lpyMep cocCcTaBa PacTBopa OJIS MHBEKIIUMN:

CoenuHeHUe obmen bopMyJIBL I VI ero

10-100 mMr
bapMalleBTUUECKM [IpUeMIeMas COJIb
Boma 18 MHBEKLUN 2 MIJ

B KauecCTBe PacTBOpPHUTEIIA Ipm IIPMI'OTOBJIEHNNA pacTeoOopa IJIA

VMHBEKLUNWM MOTYT OHTBH MCHIOJb30BaHH - 0,9% pacTBOop HaTpuUdg XJopuna,
IVCTUJIJIMPOBAaHHAS BOHa, PAacTBOP HOBOKauMHa. QopMa BHIIYCKa -

aMITyJIH, GJIaKOHH, MIPUI-TIOOMKM, «insert».

CocrtaR 1 pacTBOpa OJIS MHBEKIUN:

CoenvHeHre obmen QopMyJiEl I MJIM ero coJib — 100 Mmr

Boma mMCTWILIMpOBaHHAaA — 5 MII

B kauecTBe pacTBOpUTEJIA IIPU IPUITOTOBJIIEHMM pacTBoOpa OJd
MHBEKIUM MOTYT OHTH MCIOJb30BaHH - 0,9% pacTBOp HaATpMA XJopuUIa,
UB0TOHUUECKUM dochaTHEM Oydbep. >dopMmMa BHIyCKa - aMIyJe, GJaKOHH,
mNpULI-TIOOUKM, «insert».

BO3MOXHO M3TOTOBJIEHME PAa3JIMUHEIX JIeKAPCTBEHHHX (opM  OJA

VHBeKLIUM - CTepPMJIBHEIX pacCTBOPOB, CTEePMIJIBHEIX TIIOPOIKOB U TabJIETOK .
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$OPMYJIA MBOEPETEHNA
1. Cnoco® nNpodMiIakTUKM WM JieudeHUsa 3aboJjieBaHWUM, BHE3BEBAEMHX
PHK-comepxamumMm  BUpyCcaMu, IprMHagjexamyMy  pony SHTEPOBUPYCOB,
pony MeTalHeBMOBMPYCOB, POLOY I[IHEBMOBUPYCOB, POLY PeCIMPOBUPYCOB
Wi pony aJibGaKoOpOHaBUPYCOB, n/niam  OHK-comepXxamyMM BUPYCaMu,
NIpMHaOJeXxamyuMmu CeMelCcTBY amoeHOBUPYCOB U/ U ceMeMnCcTBY
TeplleCBUPYCORB, BKJIIOUY A0 BEBeIeHME nauveHTy 20OEeKTUBHOTO

KOJIMyeCTBa COeIVMHeHMA:
O NH N
OH O N
@] OH H

WUIM ero dpapMalleBTUUECKM IIpUeMIIeMOM COJIM.

2. Croco6 no 1. 3, Iroe  BUPYC, OpUHaOJeXxXamu  pony
SHTEPOBUPYCOB, BHOpaH M3 TPYINH, BKIOUAKIEN PUHOBMPYCEH, BUPYCH
Kokcaku M »HTepoBMpPyC Tumna /1.

3. Crioco® infe) II. 3, roe BUPYC, IpMHaIJexammn pony
IHEBMOBUPYCOB, IpencTaBJIgeT cobom pecnnpaToOpPHO— CUMHIMTUAJIEL HEN

BHIDPYC, BHUPYC, anHanﬂemamMﬁ pomy MeTallHEBMOBHMPYCOB, IIpelCTaBJIAET

cofor  MeTallHEBMOBUPYC  UeJIOBeKa, BUPYC, NprHamjexamri  pomy
PEeCIMPOBUPYCOB, npencrTaBJsgeT cobom naparpul, BUPYC,
NprHamjJexamuy K poay allbdakopoHAaBUPYCOB, IpelcTaBJigeT cobomn
KOPOHAaBUPYC.

4, Cmoco® mo m. 3, TIOe CeMeMCTBO aIeHOBMPYCH BKJIOUAeT pPOI
MacTameHOBUPYC, K KOTOPOMY OTHOCHUTCSH aIeHOBUPYC UeJIOBeKa.

5. Cnoco6 mo n. 3, 7rme 3abdojieBaHMe IOpelncTaBJsgeT cobou
3aboJjieBaHMe, BEH3BaHHOE BHMPYCOM TIeplieca INpocToro 1-T7o wmiIM 2-T0
THUIIA .

6. Criocot nOpodMIaKTUKM WM JieueHUsa  OOOCTpeHMS  acTMH,
XPOHUUECKOM OBCTPYKTUBHOM BoJie3Hn JeTKUx, MyKOBUCLUMIO?3a,
KOHBIOHKTHBUTA, TIacTPORHTepuTa, IelaTuTa, MHUOKaApAMTa, BRKJIIOUAINUN

BBellcHMe IIallIeHTY 9@@@KTMBHOPO KOJIMueCTBa COeIVMHEeHMSA:
O NH N
OH @] N
@] OH H

WIM ero dapMaleBTHUYECKM IIPUEeMJIEMOM COJIM .

7. Croco0 IpoOUIIaK TUKHU W JieueHma OCJIOXHEHUN npu
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MHOEKUMOHHEX 3a00JIeBaHMAX, BHI3HBaeMEX PHK-comepxamyMM BUPYCaMHA,
NprHaOJeXalyMy  POooy SHTEPOBUPYCOB, MeTalHeBMOBUPYCOB, pony
IIHEBMOBMPYCOB, POIY PEeCIMPOBUPYCOB WJIM POOYy aJibdakKopOHABUPYCOB,
n/nam IHK-comepxamymMm BUpPYyCaMM, IprHaIJIeXal MM/ CeMeMnCcTBY
AIeHOBUPYCOB U/MUJIM CeMelCTBY TeplleCBMPYCOB, BKJOUAKINUNA BBeIeHUEe

IIallieHTYy 9®®GKTMBHOPO KROJIMYeCTBa COeIVMHEeHMA:
O NH N
OH O N
O OH H

WIM ero dapMaleBTHMYeCKM IIPUEeMJIEMOM COJIM.

8. Cnoco® mo mn. 9, TI'Ie OCJOXHEeHMe IIpelcTaBygeT cobou
bapuHTMT, Ha300aAPUHIUT, TOHBWJIJIUT, JIAPUMHITUT, JAPUHIOTPAXEUT,
JIAPUHTOTPaxeoOpPOHXUT, BPOHXUT, BPOHXMOJINT, IIHEeBMOHMIO WIIN

O@CprKTMBHBIﬁ CHMHIPOM IOEIXAaTeJIEHEX HyTeﬁ.

9. C(Crocof TmpodUIIakKTUKM WM JeueHVSa PUHOPEeM, OCTPOTO WU
MHOEKIVMOHHOTO  PUHUTA, bapunrura, HazobapuHTHUTA, TOH3UILJIUTA,
JJapuUHTHUTa, JapuHTOTpaxemuTa, JJApUHTOTPaxeoOpoOHXUTAa, BpoHxUTA,

6pOHXMOJ’[MTa, IITHEBMOHVINM WJIN O@CprKTMBHOI‘O CHMHIPOMa IOEXaTeJIbEHEIX

HyTeTZ, BKJIIOU A0 BBeIcHNEe IIalVieHTY SQ}@eKTMBHOI‘O KoJIM4dyecCTBa

OY\/\H/NH Ny
OH O I\E,\?
o OH |

WIM ero dapMalleBTHMUeCKM IIPUEeMJIEeMOM COJIM.

COeIIMHEHNMA D

10. Cnoco® 1o JgmwodomMy M3 IMHOII.1-9, I'Ie yKaszaHHOe cCoeIMHeHNe
BBOIOAT B TBEPOOM JieKapCTBeHHOM ¢dopMe.

11. Cooco® no JmdomMy M3 M. 1-9, roe »0PeKTHMBHOE KOJIUUECTBO
YyKasaHHOTO COeIMHEeHMS WM eTro dapMaleBTUUECKM IIpUeMIIeMOM COJIM
cocraBjager 0,1-10 MI/KI Macch TeJja.

12. Cooco® no JmbdomMy M3 HOII. 1-9, roe 300eKTHMBHOE KOJIUUECTBO
opencraBJgeT coboM pasoByl IO3Yy coelvMHeHUS oOmer QopmyJu I,
cocTapJagawomyn 2-300 Mr.

13. Crnioco® mno Jjmbomy M3 OI. 1-9, I'Ie VyKal3aHHOe coeIMHeHMe
BBOOAT OT 3 OHeM mo 14 nHeW.

14. dapMalleBTHUUECKA L KOMIIO 3L A oJis OpOodUIaKTUKM  WJIU

JleueHus 3aboJieBaHUM, BRI3EIB A EeMBIX PHK-coImepxanmmm BUpYyCaMu,



247

NpUHaOJeXallMMM POIOY SHTEPOBUPYCOB, POIOY MeTalHeBMOBUPYCOB, POIY
IIHEBMOBMPYCOB, POOY PEeCIMPOBUPYCOB MIM POIOY ajibdaKopOoHAaBUPYCOB,
W/ i IHK-comepXal M1 BUPYCaMHu, IpMHAa OJIEeXAl/IMHA CceMelCcTBY
aIleHOBUPYCOB u/unm CeMelCcTBY replieCBUPYCOB, comepX)ama s
Sq}q}eKTMBHOG KOJIMYeCTBO COeIMHeHWMSA:
o NH N
EQT/’N\\//’\\H/’ \ s>
OH o N
O OH H

UiIM ero dapMalleBTHUUECKM IIpUMeMIIeMOoM CcoJiM, U ¢apMalleBTHUUeCKU
nIpMreMJIeMbEe HOCUTEJIM M HaIlOJIHUTEJIM.

15. Kowmmnosuumusa no 1. 14, 1moe BUpYC, OPMHAIJEXANUM poOoy
SHTEPOBUPYCOB, BHOpaH M3 TPYIOH, BKJIOUAKIEN DPUHOBMPYCEH, BUPYCH
Kokcaku M »HTepoBUMpPYyC Tumna /1.

16. Kowmmosuimusa no 1. 14, 1©Ooe BUpYyC, OPpMHAOJEXANUM poOoy
[THEBMOBUPYCOB, npelcTaBJIgeT cobon pecInMpaToOpPHO— CUMHIMTHUAJIEL HEN

BMDYC, BHPYC, anHanﬂemamMﬁ ponomy MeTallHEBMOBHMPYCOB, IIpelCTaBJIAET

cofboy  MeTallHEBMOBUPYC  UeJIOBeKa, BUPYC, NprHaoJexamri  pomoy
PEeCIMPOBUPYCOR, npencTaBJIsgeT cobomn rnaparpul, BUPYC,
NprHamJexamuy K poaoy aJlbdakopOoHABUPYCOB, IpelcTaBJgeT coBom
KOPOHABUPYC.

17. Kommosuumsa o . 14, IOoe CeMeVCTBO aIeHOBMPYCH BKJIUaeT
pon MacTameHOBUMPYC, K KOTOPOMY OTHOCUTCSA aIeHOBUPYC UeJIOBEKA.

18. Kowmmosuumsa no n. 14, rne 3adojieBaHMe IIpencTaBJigeT cobom
3abojieBaHMe, BEH23BaHHOE BUPYCOM TIeplieca INpocToro 1-To wmiIM 2-T0
TUIIA .

19. dapMalleBTUUECKA D KOMIIO 3L S nJjs OpodUIaKTUKM  WJIU
JleueHsa OOOCTpeHMS acCTME, XPOHUUECKOM OOCTPYKTUBHOM OO0JIe3HU
JeTKMX, MYKOBUCUMIOOZ3a, KOHBIOHKTMBMTA, TaCcTPORHTepuTa, IelaTuTa,

MHMOKapIOnUTa, colepxXamasa 50OeKTUBHOE KOJIMUECTBO COEOVMHEHMSI:

OQQF/’\\V//“\TrfNH N\
©H © I\EN>
O OH H

I ero dapMalleBTUUECKU IIpMeMJIeMOo¥ CoJiu,
1 bapMalleBTUUECKU pUeMJIeMHe HOCUTENM UM HalOJHUTEJIN .

20. (DapMaL[eBTI/IT{eCKaF[ KOMIIOSUILINA OJIA HpO@_}MJ’IaKTMKI/I MJin
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JleueHMa OCJIOXHEeHUM IIpUM MHOEeKUMOHHHX 3ab0oJjlIeBaHMAaX,  BHI3BIBAEMHX
PHK-comepxamumMm  BUpyCcaMK, IprMHagjexamyMy  pony SHTEPOBUPYCOB,
MeTallHEBMOBUPYCOB, PpPOLOYy IIHEBMOBUPYCOB, POIOY PECIUPOBUPYCOB WU
pony aJibPaKOpPOHABUPYCOB, "/ mam HOHK-conepxammumm BUpyCaMl,
[IpMYHaOJIeXxamymMm CeMelCcTBY aIeHOBUPYCOB n/ CeMeNCcTBY

T'eplileCBMPpYCOB, cCcoIepXallaAd 9®®GKTMBHOG KOJIMYeCTBO COeIVMHEeHWMA:
O NH N
OH O N
O OH H

WM ero dpapMalleBTUUECKM IpUeMJIeMOV COoJIu,

1 QapMalleBTUUYECKU IIpUeMJIEMBIE HOCUTEJM WM HAIOJHUTEJN .

21. OdapmaleBTHMUeCKasd KoMIo3uMuuda 1o n. 20, oDOe OCJIOXHeHUe
opencraBygeT cobo QapMHIUT, HA300APUHIUT, TOHIUIJIMUT, JAPUHIUT,
JIAPUHTOTPaXEeNnT, JJApPMHTOTPaxeobpOHXUT, BPOHXUT, OPOHXMOJIUT,
IIHEBMOHMIO MJIM OOCTPYKTMBHHM CHUHOPOM IOHXATEJLHHX IyTel.

22. dapmMalleBTHUYECKASA KOMIIO3UILIM A nJs NIPpOOMIIAKTUKM  WIIU
JIEUeHUsS PUHOPEM, OCTPOIo M MHPEKIMOHHOTO pUMHUTAa, O(QapuHIUTAa,
HaszobpapuHIMTa, TOHB3WJLIJINTA, JJapUHITUTA, JapuUHTOTpaxenuTa,
JIapMHIOTPpaxeoOpPOHXUTA, OpoHxXUTa, OPOHXMOJINTA, [IHEBMOHUM  WJIU
OBCTPYKTUBHOTO CHMHIOpOMa OBIXaTeJIbHBIX nyTen, coepxalas
50beKTUBHOE KOJMUECTBO COEOUMHEHU:

OY\/\H/NH N
LY

OH O N

O OH H

WM ero dbapMalleBTHUUECKU IIPpUEeMJIeMOM COJIM,

1 bapMalleBTUUECKM IIpUeMIIeMbEle HOCUTEJM UM HAIOJIHUTEJIN .

23. HaGop  miu4a OPpOPUIIAKTUKM MM JIeUeHUI 3aboJjieBaHUM,
BHISEIBaEMEIX PHK-conepxamymm BUpPYCaMH, [IPUHAaJIeXall M/ pony
SHTEPOBUPYCOB, POLNY MeTallHEBMOBMPYCOE, POLY I[HEBMOBUPYCOB, pOLOY
PECIUPOBUPYCOB I pony albdhaKopOHaABUPYCOB, n/ OHK-
comepXxallMM  BUpyCcaMu, OprHanjJeXxalyMy  CeMeVCTBY  aIeHOBUPYCOB
U/UIV CeMeMVCTBY TepleCBUPYCOB, BKJOUAKINUNY KOMIOBULMI 10 JIOOOMY
"3 .. 14-22 ¥ MHCTPYKLUMM IO €€ [IPUMEHEeHUD.

24 . Hatop mno 1. 23, Toe BUPYC, OpUHaIJexammi  pony
[IHEBMOBUPYCOB, IpencraBJIgeT cobon pecnmMpaToOpPHO- CUHLUTUAJELHEI

BHPYC, BUPYC, HpMHa,]IJ'Ie)KaHlMﬁ ponmy MeTallHEBMOBHMPYCOB, IIpelCTaBJIAET



249

cofoy  MeTallHEBMOBUPYC  UeJIOBeKa, BUPYC, NprHamjexamry  pomoy
PEeCIUMPOBUPYCOB, npencTaBJsgeT cobomn naparpuim, BUPYC,
NprHamjexamuy K poaoy allbdakopOoHABUPYCOB, IIpelcTaBJsgeT cobomn
KOPOHABUPYC.

25. Habop mno mn. 23, T'Oe CEMEVCTBO AaIeHOBMPYCH BKJIOUYAET pPOINO
MacTameHOBUPYC, K KOTOPOMY OTHOCHUTCH aIeHOBUPYC UeJIOBEKa.

26. Habop mno 1. 23, 7rne 3abojieBaHMe IOpencrTaBJgeT cobom
3aboJjieBaHMe, BH23BaHHOE BUPYCOM TIeplieca INpocToro 1-T7o wmiaIM 2-T0
TUIIA .

27. Habop 1mjgd OpoQUJIaKTUKM WM JedeHua ODOOCTpeHMS acCTMH,
XPOHNUECKOM OBCTPYKTUBHOM BoJIe3HU JIETKUX, MyKOBUCLMIO3a,
KOHBIOHKTHBUTA, TacTPOSHTepuTa, IelaTuTa, MUOKaApAMTa, BRJIIOUAINUMN
KOMITOBULMWI MO .19 M MHCTPYKLMM IO €& TIPHMMEHEHMD.

28. Habop 1nada NOpodUIIaKTUKM WM JeUYeHMsS OCJIOXKHEeHUM IIpu
VHQEKIIMOHHEX 3a00JIeBaHMAaX, BH3HBaeMEX PHK-comepxamyumu BUpPYyCaMu,
IPpMHAa IJIEXAMVMA pony SHTEPOBUPYCOB, MeTallHEBMOBUPYCORB, pony

[IHEBMOBMPYCOB, pPOINY PeCIMPOBUPYCOB WM pony aJjibdaKopOoHaBUPYCOEB,

n/niam IHK-conmepxamyMm BUpYyCaMu, [IpMHAaIJIEXAlMA ceMeMcTBY
alEeHOBUPYCOB n/ Ui ceMeMCcTBY TeplIECBUPYCOR, BKJIOY AN
KOMIIO3ULIMI I[IO0 JIIOOMYy U3 I.II. 20-21 M  MHCTPYKLUUM IO ee
[IPMMEeHEHND .

29. Habop mno mn. 28, DOe OCJOXHEHMEe IpedcTaBJigeT CoOOu
(l)apMHI‘MT, HaSO(bapMHPMT, TOH3IWJLJIUT, JJapMHIWUT, JJapMHIT'OTpaxXenT,
ﬂapMHPOTanGO6pOHXMT 7 GpOHXMT ’ 6pOHXMOJ‘H/IT ; ITHEBMOHMIO MJIn
O@CprKTMBHBHZ CHMHIPOM IOEIXaTeJIbHEX HyTeﬁ N

30. Habop mjsa OpodWMIIaKTUKM WJIM JIeYeHMSs PUHOPpeM, OCTpOoIl'o U
I/IH(l)eKLU/IOHHOI‘O PUHNITA, (]_)apI/IHI‘I/ITa, HaSO@apMHI‘MTa, TOH3WMJIJINTA,
JJapVvHIT'UTa, JIapMHIT'OTpaxXenTa, HapMHI‘OTpaxeoépOHXMTa, 6pOHXMTa,
6pOHXMOJ‘IMTa, IIHEBMOHUNM TJIU O@CprKTMBHOI‘O CHMHIPOMa IOEXaTeJIEHEX
ITyT en 7 BKJIIOT{aIOH_U/Iﬁ KOMIIO 3MILIVIO I1O I.22 17 VMHCTPYRKINMM I1O ee
IIPMMEHEHNIO .

31. IpMMeHeHNEe COeOVHEeHMU:
e} NH N
TTU L Ly
OH O
O OH E

WIM ero dapMaleBTHUUEeCKM IIPpUeMJIeMOM COJIM,
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IOJIS TPOU3BOIACTBA JIEKAPCTBEHHOTO CPencTBa IJA OIPOOMIIaKTUKMU
uiIm JiedeHusa 3abojieBaHUM, BH3EBaeMex PHK-comepxamuMmy BUPYyCaMu,
IpMHaOJIeXallMy pPoOOoy SHTEPOBUPYCOB, POINY MeTallHEBMOBUPYCOB, pPOIOY
[IHEBMOBMPYCOB, PONY PeCIMPOBUMPYCOB WMIM pPOoy aJlbGaKOpOHaABUPYCOB,
n/ IOHK-comepxaliyMm1 BUPpYyCaMu, IpMHaIJIeXallMU CeMelCTBY
AIeHOBUPYCOB M/MJIU CEeMEMCTBY TeplleCBUPYCOB.

32. IlpuMeHeHMe 10 0. 31, TIme BUPYC, OpMHAOJIeXallMM POy
SHTEPOBUPYCOB, BHOpaH M3 TPYIOH, BKJIOUAKIEN PUHOBUPYCH, BUPYCH
KokcakmM M »HTepOoBUPYC Tuma /1.

33. IIlpuMeHeHMe 10 0. 31, T'Ie BUPYC, OpHHaOJIeXxallUl pooy
[IHEBMOBUPYCOB, npelcTaBJIgEeT cobon pPecIMpaToOpPHO— CUHIUTU AL HEM

BMIDYC, BHPYC, anHanﬂemamMﬁ ponomy MeTallHEBMOBHMPYCOB, IIpelCTaBJIAET

cofboy  MeTalHeBMOBUPYC  UeJIOBeKa, BUPYC, NprHamjexamri  pomoy
PEeCIUMpPOBUPYCOB, npencrTaBJigeT cobon naparpuIi, BUPYC,
OprHaOJeXamuyd K ponoy alJib)akopOoHABUPYCOB, MIpelcTaBJIgeT coBom
KOPOHABUPYC.

34. TlpuMeHeHMe 1o II. 31, TOe CeMeMCTBO aleHOBUPYCH BKJIOUAET
pon MacTaleHOBUMPYC, K KOTOPOMY OTHOCUTCS aleHOBUPYC UYeJIOBEKA.

35. IlpuMeHeHMe 10 I. 31, THe 3abojeBaHMe IIpeIcCTaBJIgeT cobOon
3aboJieRaHMe, BH3BaHHOEe BUPYCOM Ieplleca IIpocToro 1-T7o wmiaM 2-T0
THUIIA .

36. IlpMeHeHNE COeOVHEHN:
O NH N
Eﬁ//x\\//ﬁ\Tr/ ;J:jN\TE;Y>
OH O
O OH E

WIM ero dapMaleBTHMUeCKM IIPUEeMJIeMOM COJIM,

O0JIS HOPOPMIIAKTHUKU MM JeueHUsa OOOCTPEeHMS AacTMeE, XPOHUUYECKOM
OBCTPYKTUBHOM  OOJIe3HM  JIETKUX, MYKOBMCLMIOO3a, KOHTBIOHKTUBUTA,
TaCTPORHTEPUTa, TelaTuTa, MHOKaApIMUTAa.

37. llpMMeHeHVEe COEeOVMHEHUA :
e} NH N
OH O
O OH E

I ero dapMalleBTUUECKU IIpMeMJIeMOo¥ CoJiu,
IJg TPOdUIIaKTUKM MM JieUueHUS OCJIOXHEeHUY Opu UHOEeKIMOHHBIX

3aboJIeBaHuAax, BEISEIBaEMBIX PHK—COHeraMMMM BHpYyCaMl1,
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IIprMHaOJjIieXxXamrMy, pooy SHTepPOBMPYCOEB, pPOIoy MeTallHEBMOBHMPYCOB, poOoIoy
[IHEBMOBMPYCOB, POLY PEeCIMPOBUMPYCOB WMIM pPOOYy aJlbGaKOpOHABUPYCOB,
n/mUiam IHK-comepxammmm BUpyCcaMu, [IpMHaOJIeXalyMm ceMeMNCcTBY
aIeHOBUPYCOB U/MJIM CEeMeMCTBY TepleCBUPYCOB.

38. IlpuMeHeHMe 110 II. 37, T IOe OCJOXHeHMe IIpencTaBJsgeT cobou
bapuHrUT, Ha30QapPUHIUT, TOHIWIIJINT, JIAPUHIUT, JIApUHTOTPaxeuT,
ﬂapMHPOTanGO6pOHXMT, GpOHXMT, 6pOHXMOﬂMT, ITHEBMOHIMIO MJin
O@CprKTMBHHﬂ CHMHIPOM IOEIXAaTeJIbHEX HyTeﬁ.

39. IlpMMeHeHNEe COeOVHeHMUS :
O NH N
T UL Wy
OCH O
O OH E

WIM eTro dapMaleBTHMUYeCKM IIPUEeMIJIEeMOM COJIM,

IOJIA HpO@MHaKTMKM MJIn JIeUeHNA prHOpPEN, OCTpOoTO u
MH@eKHMOHHOPO PUHNITAa, @apMHPMTa, HaSO@apMHPMTa, TOH3IMJLJINTA,
JJapVMHT'1Ta, JIapMHIT'OTpaxXenTa, ﬂapMHPOTanGOGPOHXMTa, 6pOHXMTa,

BPOHXMOJIUTA, [IHEBMOHMM WMJIM OOCTPYKTMBHOI'O CHMHIPOMAa IOHXATEJIbHHX
oyTen.
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