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9TH COCMWHEHUS, M K crocodaM JedeHus OaKTepHaNbHBIX 3a00NeBaHMi W WH(EKIMH, BBI3BAHHBIX
Enterobacteriaceae, ¢ npumeHenunem coeaunHeHuit. COEAMHEHUS HAXOAAT MPUMEHEHHE B JICYCHUH
uHpekn 1 3a00seBanus, BbI3BaHHBIX Enterobacteriaceae.
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OIIMCAHUE U30BPETEHUA
2420-562778EA/045
AHTHBAKTEPHAJIBHBIE COEAUHEHUA

O0J1aCTb TEXHUKU

JlaHHOe M300peTeHne OTHOCUTCSI K HOBOMY PSIIY aHTHOAKTEPHAJIbHBIX COEIUHEHUH, KaK
OIPENeNICHO 3/1e€Ch, K KOMIO3UIMAM, COAEPXKAIMMM 5TH COSAMHEHUS M K CIocobaM JieueHus
OakrepuanbHbIX 3a0oneBanuii M uHpekuuii Enterobacteriaceae ¢ mpuMeHEHUEM COEIUHEHHI.
COGHI/IHCHI/IH HaxXoodAT HNPUMCHCHHUE B JICHCHHUU I/IH(I)GKLII/II‘/'I u 33,60J16B3,HI/II71, BBI3BAHHBIX
rpamMoTpuLaTeNbHbIMU  OakTepusmu  Bupa  Enterobacteriaceae,  KOTOpbIE — Pa3BHIIU
PE3UCTEHTHOCTD K CYLIECTBYIOIUM aHTUOMOTHKAM.

YpoBeHb TEXHUKUA

CymectByer ocTtpasi HEOOXOJMMOCTh B HOBBIX aHTHOAKTEPHAJBHBIX COCAMHEHUSX IS
NPOTHBOACHUCTBHUSI TOSBICHUIO HOBBIX OAaKTEPHAIBHBIX IATOTEHOB C PE3UCTEHTHOCTBIO K
CYLIECTBYIOIIUM  aHTUOAKTEPHAIbHBIM  COEAMHEHUsM. Bospacraromas  pe3sUCTEHTHOCTb
OakTepuii K CyIECTBYIOLINM aHTHONOTHKAM YIPOYKAET 3HAYUTEIbHO YBEITMUUTD OpeMsi, KOTOpOe
oObryHBIE WH(pEKUMH BO3JaraloT Ha OOIIeCTBO, a MHOXKECTBEHHAsl JIEKapCTBEHHAs
PE3UCTEHTHOCTh CTAHOBHTCSl PACIPOCTPAHEHHOH cpeam psna OaKkTepHaJbHBIX ITaTOTEHOB.
Hampumep, ycroiumseie k antHOmoTHkKam mmramMbl Bo3Oyaurteneit ESKAPE (Enterococcus
faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa u Buasl Enterobacter), Takue Kak pe3HCTEHTHblE K KapOareHemy
Enterobacteriaceae (CRE), Acinetobacter ¢ MHOK€CTBEHHOM JIEKAPCTBEHHON PE3UCTEHTHOCTHIO
(MJIP), Pseudomonas aeruginosa ¢ MJIP, pesucrenTHple k MeTuimiuiMHy Staphylococcus
aureus (MRSA) u pesucrentHbie k BankomuuuHy Enterococcus (VRE) Obuin BKIFOUEHBI B
CIIMCOK PE3HCTEHTHBIX K AHTUOMOTHKAM MMHKPOOPTaHM3MOB, HICHTH()HUIIMPOBAHHBIX Kak
NPEACTABISIOIINE AKTYaJIbHYIO U CEPbE3HYI0 YIpo3y 370pPOBBbIO ueloBeka. Jlpyrue u3BeCTHBIE
pPE3UCTEHTHBIE K AaHTUOMOTMKAM MATOTEHHBI BKJIOYAIOT TPANMOJIOKUTENbHBIE aHAIPOOHBIE
Clostridium difficile, pe3ucreHTHble K JleKapcTBEeHHbIM cpenacTBam Neisseria gonorrhoeae u
PE3UCTEHTHBIE K JIEKAPCTBEHHBIM CpefcTBaM tuberculosis.

PesucrenTHble K = AQHTHOMOTHMKAM  TIPaMOTPHUIATENbHbIE IITAMMBI, TaKHE Kak
BbIpadaTeiBarome kapOanenemassl Enterobacteriaceae, Hanpumep, Escherichia coli NDM-1
(Hero enmn metamno-f-nmakramaza) u Klebsiella pneumoniae, TpyAHO MOAmArOTCS JEUSHUIO U
CTaHOBSITCSI BCe Oojiee BUPYJIEHTHBIMH. bojee Toro, ObUTH WAEHTU(UIMPOBAHBI HOBBIE
pPa3BUBAIOIIMECS]  THIEPBUPYJEHTHbIE, OOJafaroIIie MHOXXECTBEHHOW  JIEKapCTBEHHOMH
PE3UCTEHTHOCTBIO W BBICOKO TPAHCMHUCCHUBHBIE INTAMMBI PE3UCTEHTHBIX K KapOameHemy
Klebsiella pneumoniae, acCOMUPOBAHHBIE ¢ HEM30EKHBIM MOSBICHUEM 3MHAEMHH, HATIPUMED,
ST11, pesuctentHele kK KapOameHemy, rumepsBupyJieHTHble mramMmbl Klebsiella pneumoniae.
Taxue mraMmbl pe3UCTEHTHBI K PEKOMEHAOBAHHBIM paHee U B HACTOSIIEE BPEMst aHTHOMOTHKAM,
U ceivac sBIBIIOTCS rio0anbHOe MpoOaeMoii 00IEeCTBEHHOTO 3[PaBOOXPAHEHHSL.

ITosTomy cymecTByeT HEOOXOAMMOCTb B HOBBIX AHTHOAKTEPUAIBbHBIX COETUHEHMSX,

KOTOpble MOTYT oOecrnieunBaTh 3(pQPeKTUBHOE JeUeHHE HaJeKHbIM 00pa3oM, B YaCTHOCTH, IS



uHpekuuii Enterobacteriaceae, BKIIOYAOIMMUX OOJATarOINe MHOKECTBEHHOUW JIEKapCTBEHHOM
PE3UCTEHTHOCThI0 HH(EKIIMOHHBIE areHThL J[OMOIHUTETBPHO CYLIECTBYEeT HEOOXOAMMOCTH B
MOJIyYeHUH aHTUOMOTHUKOB, KOTOPBIE HE UMEIOT WM UMEIOT MOHIKEHHBbIe TOOOYHBIe (P EeKThI,
CBSI3aHHBIE C U3BECTHBIMU aHTHOAKTEPUATbHBIMU COSTUHEHUSIMU.

OOBEeKTOM acreKkTOB AaHHOTO M300pETEHHs! SIBJSIETCS MOJyYEeHUE PELIeHHs YKa3aHHBIX
BBILIE MUTH APYTUX IPOOsIeMm.

CyI1HOCTb U300peTeHnst

CoriacHo mepBOMY acMeKTy JaHHOTO M300pEeTeHHUs, MPEACTABICHO COeAMHEHUE OO0Iei

dbopmynsl (I1), unu ero papmaneBTHUECKH TIpUEMJIEMasi COJib, TUAPAT, CONbBAT WM CJIOKHBIN

a¢up:

R?
N
I \ R2
1
R' X (ID)
rae

X' BeiGupator n3 NR' mwm S;

R' BriGuparot u3 Bogopona miu C1aIKumna;

R’ BIOHpAIOT U3 rpymmbl, cocrosmedi u3 S (cympdunmia), O (okco), NR’R?, mmano, -
CH,NRR®, metuna (-CH3), rayoreHa, TMAPOKCHIIA, -CONR’R*, COOH 1 MOHOUHKIHYECKOTO 4-
7-4JI€HHOTO T'eTEePOLUKINIIA, TA€ 4-7-4JeHHbIH reTepOLUKINI He00sA3aTeIbHO 3aMeleH OTHON
wu 6onee Cj_4alKUIbHBIMU TPYIIIAMH;

R® u R* HesaBucumo BBIOMPAIOT M3 TPYIIbI, cocTosimeli u3 Bogoponaa, Ci3akuna, COR’,
CONR’R®, CO,R, C ) ankun-NRRS;

umt R® u R* Bmecre ¢ aromom asora, K KOTOPOMY OHHU TPHCOEOUHEHBI, 00pasyoT
MOHOIMKITUYECKYIO 4-7-4JICHHYIO [UKJIMYECKYI0 aMHHOBYIO TPYIIIY, TA€ TPyIna Heo0sS3aTeNbHO
3aMelleHa OTHUM WK OoJiee 3aMEeCTUTENSIMH, BBIOPAHHBIMU M3 TPYIIIIbL, COCTOSIIECH U3 NRRS,
C1.2aJIKOKCH U OKCO;

R’ 1 R® HesaBHCHMO BHIGHPAIOT M3 IPYIIIBI, COCTOSIIEN U3 Boxopona i C4alKkuia;

R’ BBIOMPAIOT U3 TPYMIbL, COCTOSIEH M3 (eHHIa, MOHOLUKIMYECKOro S5-7-4JIeHHOTO
reTepoOLMKIMIA U MOHOLMKJIMYECKOTO 5- WM O-4JIeHHOro rerepoapmia, rae deHwt, S5-7-
YJIEHHbIE T€TEPOLMKIIMIbHBIE M S5- MM O-WIEHHBIE IeTepOapHIIbHBIE KOJbIa HEeOoOs3aTeIbHO
3aMelLIeHbl OMHHM MJIM 0oJiee 3aMECTUTENSIMH, BbIOPAHHBIMU W3 TPYIIIBL, COCTOSIIEH U3
rajoreHa, Cioankuna, CioaJKOKCH, NR3R4, CONR3R4, ORS, OCF;, Cioankokcu-CN u
TUJIPOKCHIIA,

umm R’ semstercs KOHJIEHCHPOBAHHOW OWIUMKINYECKONH CHUCTEMOH, BBIOpAaHHOH U3

rpymmel, cocrosimei u3 iodoi u3 (la)-(Ik):
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o 1 N
Rn‘l\ " A °\/|\ R,/|\ :;’\
‘ R‘l'l
= L P
R”// rrrr R - R”// R RM \J_,J
(Ia) (Ib) (Lc) (Id) (le)
(\N R”_I//\o ) O/‘:N
N. NR AN 11\/ N \/ AN
Rﬁ/ | \ \b\ R | R‘H |
P N/~
5 SN AN K
(IL) (Ig) (Ih) (I1)
(_\NRQ NR12
/
R?{ X R”/ X
L L
R R
(I3) (Ik)

rae kaxbiii R' Hesasrcnmo BbiGHparoT u3 Bogopona, rasorena, O (okco) u Ci4alkuia;
u R"? BbIOUparoT u3 Bonmopoaa, Ciganmkuna, Cssuukimoankuia, Cs;reTeponuKIiImia, COR" ,
SOZRB, C1_4aJ'IKI/IJI-C02R14, C14aJ'II(I/IJ'I—OR14, C1_4aJ'IKI/IJ'I—NR14R15, Ci4ankun-Cs_7LIMKI0ANIKHIA,
COC1_4aJ'IKI/IJ'I-NR14R15, AMHUHOKHCJIOTBI 1 Y€TBEPTUYHOTO aMMOHHEBOI'O KATHOHA (NR164+);

R BeIOMpatoT n3 Cjiankmna, Csyumkiaoankuna, (peHuIa ¥ MOHOLMKINYECKOro S5-6-
YJIEHHOTO reTepoapuia, rae GEeHus Wi S-6-4jeHHbIH reTepoapuil HeoOs3aTeIbHO 3aMeEIeHbI
ONHUM WK Oojiee 3aMECTHTENSIMH, BBIOPAHHBIMH W3 TPYIIIbIL, COCTOsiIer u3 rajorena, Ci.
~ankmia, O (okco), S (cynbdurmma), NR’R?, OR® u SR*;

R" u RY nesasucumo BbIOMparoT U3 Bomopona, Cisankuna, C;jankunruapokcuna, Cs.
7IUKJIOANIKIIA, (eHrIa, MOHOIUKIIMYECKOTO 5-6-4JIEeHHOTO TreTepoapmia 1 SO,R", rze benmn
WK 5-6-4JIeHHBIA TeTepoapuil HeoOs3aTeNIbHO 3aMeIleHbl OTHUM MM 0OJiee 3aMEeCTHTEIISIMH,
BBIOpAaHHBIMU W3 TPYMIBL, cocTosiieidl u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmma),
NR’R*, OR? u SR?;

R'® rpynmsl HesaBucumMo BoibuparoT u3 Cyankuia u Gerna, rae GpeHnT HeoBs3aTebHO
3aMeIleH OHUM WK 0oJjiee 3aMECTHTEIISIMU, BBIOPAHHBIMU U3 TPYIIIBI, COCTOSIICH U3 raJloreHa,
C1ankuia, O (okco), S (cynbdunmna), NR’R?, OR® u SR?;

R® BBIOMPAIOT M3 TPYIIIBI, COCTOSIIEH U3 3-5-4JIEHHOTO LIUKJIOAJIKIIIA 1 CH2R9;

R’ BBIOMPAIOT M3 TPYNIbL, cocTosmell u3 (peHmna, MOHOLMKINYECKOro S5- WiH 6-
YJIGHHOTO reTepoapujia U MOHOUMKINYeckoro CsyIukioankuia, rae ¢eHwn uiau S5- wiu O-

YJICHHBIHN rerepoapuil HEOO0s3aTEILHO 3aMCIICHbl  OJHUM HJIH Oouee 3aMECTUTCIIAAMU,



BBIOpAaHHBIMU W3 TPYMIBL, coctoseit u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmia),
NR’R*, OR® n SR’

R' BBIOMPAIOT M3 TPYIIBI, COCTOSIIEH M3 (PEeHMIa M MOHOLMKJINYECKOTO S- WM 6-
YJIGHHOTO T'€TepPOaAPIIIBHOTO KOJIbIa, I1e (GeHUI U S5- Wiau 6-4IEHHOE TeTepOoapribHOE KOJBLIO
HeoOs3aTeNIbHO 3aMelIeHbl OJHUM MK 0ojiee 3aMeCTUTENSIMH, BBIODAHHBIMH W3 TPYIIIIbI,
cocrosimeii u3 ramorena, Ciankuma, O (okco), S(cymbduumna), Cjsanxoken, CONR’R?,
NR? R4, ORS, runpokcuia, OCF;, -CFs, RS,C3_7CYCOH,J'IKI/IJ'Ia, C4yreTepormkimia, COR13, SOgRl?’,
C1_4aJIKI/IJI-C02Rl4, C1_43.JIKI/IJI—OR14, C1_4aJ'IKI/IJ'I-NR14R15, Crganxmn-Cs qiuknoankuiaa, COC.

145515 16
R, aMUHOKHCJIOTHI ¥ YeTBEPTUMHOIO aMMOHKEBOro kaTuona (NH °4%);

sanki-NR
wm R' sBasercs KOHJIEHCHPOBAHHOW OWMLIMKIMYECKOW CHCTEMOW, BBIOPAHHOH W3

rpyImel, cocrosimei u3 odoi u3 (Ia)-(Ii):
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NR12 /\’ AN
R:/‘ o | h " S R11/‘ o
N\
R11// R11/ - R”// gg 11/ 7 )
(If) (Ig) (Ih) (Ii)

. 12
rne kaxneii R''HesaBucumo BbIOMparOT U3 Bopopoxa, ramoreHa u Cigankmima, u R
BBIOHparOT 13 Bopopona u Cj4ankuna;

IpU yCJIOBUH, YTO coenuHerne ¢popmysl (1) He sBnsiercs:
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CoriacHO BTOpPOMY aCIeKTy JAaHHOTO M300pETEeHHs, MPEACTaBICHO COeAMHEeHUe OO0Iuei

dbopmynbl (II) wnm ero gapmaneBTUYECKH MpUEMIIEMasi COJib, TUAPAT, COJbBAT MJIU CIIOKHBIH

a¢up:
N
! \>;R2
X1

R1 0 (II)

R?

rrue

X' BeiGupator n3 NR' mwm S;

R' BriGuparot u3 Bogopona miu C1aIKuma;

R’ BIOHpAIOT U3 rpymmbl, cocrosamedi u3 S (cympdunmia), O (okco), NR’R?, mmano, -
CHZNR5R6, metmna (-CHj3), raiorena, rupokcua, -CONR’R* 1 COOH;

R® u R* HesaBucumo BBIOUPAIOT U3 TPYIIILI, COCTOsIIIEH U3 Bogopoaa, Cj_sankua, COR’,
CONR’R’, CO:R’, C12ankun-NR'R,

wm R® u R* Bmecre ¢ atomom a30Ta, K KOTOPOMY OHHU TMPHUCOEAMHEHBI, OOpa3yoT
MOHOLIMKJINYECKYIO 4-7-4JIEHHYIO UKJINYECKYI0 aMHHOBYIO TPYIITY, I7ie TPyIIa HeoOs3aTeTbHO
3aMelleHa OTHUM WK OoJiee 3aMEeCTUTENSIMH, BBIOPAHHBIMU M3 TPYIIIbI, COCTOSIIEH U3 NRRS,
C1.2aJIKOKCH U OKCO;

R’ 1 R® HesaBuCHMO BHIGHPAIOT M3 TPYIIIBL, COCTOSILEH U3 Boxopona i C4alkuia;

R’ BBIOMPAIOT W3 TPYMIbIL, COCTOSIMEH M3 (QeHuIa, MOHOLUKIMYECKOro S5-7-4JIeHHOTO
reTEePOLMKIIMIA U MOHOLMKIMYECKOTO 5- MIIM O-4JIEHHOro rerepoapwia, rae (GeHuwn 3aMerneH
OIHUM WM 0oJiee 3aMECTUTENSIMHU, BBIOPAHHBIMU M3 TPYIIIBL, COCTOSIIIEH U3 NR’R?, CONR’R?,
ORS, OCF;, OCH2CN u runpokcuia, U MOHOLUKIWYECKUM S-7-4JIEHHbI Te€TEPOLUKIUI U
MOHOIMKIIUYECKUHN S- WK O-4JIEHHBIH reTepoapri HeoOs3aTeIbHO 3aMeIeHbl OJJHUM HIIH Oolee
3aMECTUTEISIMH, BBIOPAHHBIMH W3 TPYMIBIL, cocTosmeil u3 ranoreHa, Ciankmna, Cjoankokcy,
NR? R4, CONR3R4, ORS, OCF;, Cirankokcn-CN u THIPOKCHIIA,

umn R’ semstercs KOHJICHCHPOBAHHOW OWIMKINYECKONH CHUCTEMOH, BBIOpaHHOH U3

rpymmel, cocrosimei u3 modoi u3 (Ia)-(Ik):



o 1 N
Rn‘l\ " A °\/|\ R,/|\ :;’\
‘ R‘l'l
= L P
R”// rrrr R - R”// R RM \J_,J
(Ia) (Ib) (Lc) (Id) (le)
(\N R”_I//\o ) O/‘:N
N. NR AN 11\/ N \/ AN
Rﬁ/ | \ \b\ R | R‘H |
P N/~
5 SN AN K
(IL) (Ig) (Ih) (I1)
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/
R?{ X R”/ X
L L
R R
(I3) (Ik)

rae kaxbiii R' Hesasrcnmo BbiGHparoT u3 Bogopoxa, rasorena, O (okco) u Ci4aikuia;
u R"? BbIOUparoT u3 Bonmopoaa, Ciganmkuna, Cssuukimoankuia, Cs;reTeponuKIiImia, COR" ,
SOZRB, CM-COzRM, C1_4aJ'II(I/IJ'I-OR14, C1_4aJ'IKI/IJ'I—NR14R15, Cganxmn-Csyiukinoankuia, COC.
4aJ'IKI/IJ'I-NR14R15 , AMUHOKHCJIOTBI U Y€TBEPTUYHOIO aMMOHHUEBOIO KATUOHA (NH164+);

R BeIOMpatoT n3 Cjiankmna, Csyumkiaoankuna, (peHuIa ¥ MOHOLMKINYECKOro S5-6-
YJIEHHOTO reTepoapuia, rae GpeHuT Wiu S5-6-4JIeHHBIH reTepoapusl HeoOsI3aTeNbHO 3aMeleHbI
ONHUM WK Oojiee 3aMECTHTENSIMH, BBIOPAHHBIMH W3 TPYIIIbIL, COCTOsiIer u3 rajorena, Ci.
~ankmia, O (okco), S (cynbdurmma), NR’R?, OR® u SR*;

R" u RY nesasucumo BbIOMparoT U3 Bomopona, Cisankuna, C;jankunruapokcuna, Cs.
7IUKJIOANIKIIA, (eHrIa, MOHOIUKIIMYECKOTO 5-6-4JIEeHHOTO TreTepoapmia 1 SO,R", rze benmn
Wik 5-6-4JieHHBIA TeTepoapuyl HeoOs3aTeNIbHO 3aMEIleHbl OJHUM I 0OJiee 3aMEeCTUTENSIMH,
BBIOpAaHHBIMU W3 TPYIIBL, CcOCTOsIer u3 ramoreHa, Cioankmma, O (okco), S (cynapdpuHmma),
NR’R*, OR? u SR?;

R'® rpyrms! HesaBrcumo BeIGHparoT u3 C4ankuna u (GeHnna, rae GeHun HeobsI3aTeIbHO
3aMeIleH OHUM HJTH DoJjiee 3aMECTHTEIISIMU, BBIOPAHHBIMH M3 TPYIIIBI, COCTOSIIEH U3 rajorexa,
C1ankuia, O (okco), S (cynbdunmna), NR’R?, OR® u SR?;

R® BBIGHPAIOT U3 IPyIIIIBL, COCTOAMEH 13 3-5-utenHoro muknoankima 1 CHR”;

R’ BBIOMPAIOT M3 TPYNIbL, cocTosmell u3 (peHmna, MOHOLMKINYECKOro S5- WiH 6-
YJIGHHOTO TeTepoapujia U MOHOUMKJIU4YecKoro CsyIukioankuwia, rae ¢eHwn umm S5- wiu O-

YJICHHBIHN rerepoapuil HEOO0s3aTEILHO 3aMCIICHbl  OJHUM HJIH Oouee 3aMECTUTCIIAAMU,



BBIOpAaHHBIMU W3 TPYMIBL, coctoseit u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmia),
NR’R*, OR® n SR’

R' BBIOMPAIOT M3 TPYIIBI, COCTOSIIEH M3 (PEeHMIa M MOHOLMKJINYECKOTO S- WM 6-
YJIEHHOTO TI'eTepOapUIIbHOTO KOJblla, rae (eHnT HeoOs3aTeNbHO 3aMelleH OJHMM Hiu Oonee
3aMEeCTUTENSIMM, BBIOpaHHBIMH M3 rpymmbl, coctosmeit u3  Cigankmma, O (okco),
S(cynbdpunnna), CONR3R4, NR3R4, ORS, runpokcuna, OCFs, -CFs, RS, Cscycoankuna, Cy
7T€TePOLIUKIINIIA, COR13, SOgRl?’, C14aJIKI/IJI-C02R14, C1_4aJIKI/IJI—OR14, C1_4am<nn—NRl4R15, CL
4anKIIT-C3 71UKIIOAIKHIIA, COC1_4aJIKI/IJ'I-NR14R15, AMUHOKHCJIOTA U YETBEPTHUYHOTO
aMMOHHMEBOIO KaTHUOHA (NH164+), U 5- uiM 6-4JIeHHbIE TeTePOapUIIbHbIE KOJIbIAa HEOOS3aTENIbHO
3aMeINeHbl OMHUM WM OoJiee 3aMECTHTENSIMH, BBIODAHHBIMU W3 TPYIIIbL, COCTOSINEH WH3
ranorena, Cjankmia, O (okco), S(cyaspuumna), Cjsanxoken, CONR’RY, NR’R*, OR?
ruapokcuna, OCF3, -CFs, RS, Cscycoankuna, C47reTepOLUKIINIa, COR" , SOQRB, C4anxun-
C02R14, C1_4aJIKI/IJI-OR14, C1_4aJ'IKI/IJ'I-NR14R15, Ciaanxun-Csyuukgoankuna, COC;4ankmi-
NR14R15, AMWHOKHUCIIOTBI ¥ YETBEPTUYHOIO AMMOHHUEBOTO KaTHOHA (NHI(’4+ ;

wm R' sBisercs KOHJIEHCHPOBAHHOW OWMLIMKIMYECKOW CHCTEMOW, BBIOPAHHOH W3

rpyIel, cocrosimei u3 modoi u3 (Ia)-(Ii):

N S &
o. 11" N
R11\/| AN " AN 07‘ A R“/| oS R/l =
‘ RN /
R11// S Rﬁ// R11// K e
(Ic) (Id)
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o | N | Ny, R X R”/’ IS
L L Ny A vej P
R R RN il .
(1) (Ig) (Ih) (I1)

roe kaxasii R'' Hesasucumo BBIOUPAIOT W3 Bojopona, rajoreHa u Ciyankuia u R"
BbIOMpArOT U3 Bonopoaa u Ci4ankua.

CornmacHO TpeTbeMy acheKTy IaHHOTO H300peTeHHs, MPENCTABICHO COEAUHEHHE B
COOTBETCTBUH C JAHHBIM I/1306peTeHI/IeM, KakK ONpeAcIiCHO BbILIC B NMEPBOM U BTOPOM aCIICKTAX,
win ero (papManeBTUYECKU MpUemMiieMasi COJIb, MPOU3BOIHOE, THAPAT, COJbBAT, KOMILIEKC,
usoMmep, Taytomep, Omomsoctep, N-OKCHI, CIOXHBIA 3(up, MNPONEKAPCTBO, HM30TOM WJIH
3amuiieHHas gopma.

CoryacHO 4eTBepTOMY acCHeKTy NAaHHOTO H300pETEeHUs, MPEICTABICHO COSAMHECHHE B
COOTBETCTBUH C JAHHBIM I/1306peTeHI/IeM, KaK OIpPEACJICHO BbILIC B MNEPBOM U BTOPOM aCIICKTaX,
win ero (papManeBTUYECKU MpUemMiieMasi COJb, MPOU3BOIHOE, THAPAT, COJbBAT, KOMILIEKC,

u3oMep, TayToMmep, Ouomsoctep, N-OKCHI, CIOXKHBIH 3(pUp, MNPOJIEKAPCTBO, U3OTON WU



3amuineHHass ¢opma sl TPUMEHEHUS B Tepanuu Wi TpoQUIaKTHKEe HWHPEKUUU WU
3aboneBanusi, Bbi3BaHHOTO Enterobacteriaceae.

CorymacHO ApyroMy acrekTy MaHHOTO HW300peTeHHs, NPEeACTaBIEHO COENUHEHHE B
COOTBETCTBUH C JaHHBIM M300pETeHHUEM, KaK OIMpPeNeieHO BbILIE B IIEPBOM U BTOPOM aCIEKTax,
wi ero (papMarneBTUYECKU MpuemyieMasi COJb, MPOU3BOJHOE, THAPAT, COJbBAT, KOMILIEKC,
u3omep, Taytomep, Ououmsocrep, N-OKCHA, CIOXKHBIA 3(up, MPOIEKAPCTBO, H3OTOMN HIIU
3amuineHHass Gopma s mpuMeHeHHs B crocoOe JiedeHuss MHQPEKUUH uin 3a00sieBaHUs,
BbI3BaHHOTO Enterobacteriaceae.

CorymacHO ApyromMy acrekTy MaHHOrO HW300pETeHHs, MPEACTABIEHO COENUHEHUE B
COOTBETCTBUH C JAHHBIM M300pEeTEeHUEM, KaK OINMpPENeseHO BbIIIE B MIEPBOM U BTOPOM aCIMEKTaX,
win ero (apManeBTUYECKU MpUemMiieMasi COJib, MPOU3BOMHOE, THIPAT, COJbBAT, KOMILIEKC,
uzomep, Taytomep, OwomsocTep, N-OKCHI, CIOXHBIA 3(up, MNPONEKapcTBO, HM30TON WJIH
samuineHHass Gopma, BMecTe ¢ (apMALEeBTHYECKU MPUEMJIEMbIM 3KCIUMHUEHTOM MU
HOCHTEJIEM.

CorymacHO ApyroMy acmekTy JaHHOTO HW300peTeHUs, MPEICTABICHO COSAUHEHHE B
COOTBETCTBUH C JAHHBIM H300pETEHHEM, KaK OIMPENesIeHO BhIIIE B MIEPBOM U BTOPOM aCIMEKTaxX,
Wi ero (papManeBTUYECKU MpUeMiieMasi COJIb, MPOU3BOIHOE, THAPAT, COJbBAT, KOMILIEKC,
usomep, Taytomep, Omomsoctep, N-OKCHI, CIOXHBIA 3(up, MNPONEKAPCTBO, H3OTON HIU
3amuIneHHasi popMa JJisi MPOU3BOICTBA JIEKAPCTBEHHOT'O CPEACTBA IS MIPUMEHEHUS B JICUSHUU
uH(eKunu win 3adoeBanus, Bbi3sBaHHOTO Enterobacteriaceae.

B npyrowm acriekte qaHHOTO M300pETeHUs MPEACTABJICH CrOco0 JieueHus] HHPEKITNN Ui
3aboneBanusi, BbI3BaHHOro Enterobacteriaceae, y cyObekTa, HY)XIAIOLIErocss B TaKOBOM,
BKJIFOYAIOLIMI BBEIEHHE YKa3aHHOMY CyObekTy 3(()EKTHBHOTO KOJNUYECTBA COEIUHEHHS B
COOTBETCTBUH C JaHHBIM M300pETEHHEM, OMPENEICHHOIO BBIIIE B MEPBOM M BTOPOM ACIEKTaX,
win ero (apMaleBTHUECKU MPUEMIIEMON COJIH, MPOU3BOIHOTO, THAPATA, COJIbBATA, KOMILIEKCA,
u3oMepa, Tayromepa, Oronsoctepa, N-OKCHIa, CIOKHOTO 3(upa, MPOIeKapcTBa, U30TOMA WU
3aIUIIEHHON (POPMBIL.

B npyrom acmekte naHHoro wusoOpereHusi mpencraeieHa Enterobacteriaceae
OakTepuuuaHas WM OaKTepUOCTATUYECKAas KOMITO3UIMS, COAEpKalas COEeIUHEHUE WU
KOMITO3UIIMKD B COOTBETCTBHU C JTAHHBIM H300pETeHHEM, ONPEIEICHHOIO BBIIIe B MEPBOM U
BTOPOM aCIeKTax.

B npyrom acrmekre maHHOTO H300peTEHHs MpPenCcTaBieH (apMaleBTHYECKUN COCTaB,
CONep KallNil COeAMHEHNEe B COOTBETCTBUU C JAHHBIM H300pETEHHEM, OIMpPEIESIICHHOIO BhIIIE B
TIEPBOM U BTOPOM acreKkTax, U (hapMaleBTHYECKU MPUEMJIEMbIN SKCIIUTTUEHT.

CoennHeHHsT B COOTBETCTBHH C JaHHBIM HM300peTEHHEM, ONpEIEICHHbIE B MEPBOM U
BTOPOM aCHeKTax, 001anaroT OaKTEPULIMAHBIM H/HIN OAKTEPHOCTATUYECKUM JEHCTBUEM MPOTHUB
Enterobacteriaceae ¥ MOTYT NPUMEHSITHCS B JICUCHUH WM MPOPUIAKTUKES HHPEKIUU WK
3aboneBanusi, Bbi3BaHHOTO Enterobacteriaceae.

B npyrom acnekre maHHOTO M300peTeHUs MPEACTABIECHO COeNUHEeHHe oOIIei popMyJibl

(II) mnu ero ¢apmareBTHUECKH MpUeMIIeMasl COJb, TUAPAT, CONbBAT WM CIOXKHBIA 3¢up At
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NpUMEeHEeHUsT B  JiedeHMM HWHQEKuMH wian  3a00JeBaHus, BBI3BAHHOTO  OakTepueil

Enterobacteriaceae:
RT
N
l \ R2
1
R10 X (In
rue

X' BeiGupator u3 NR' wm S;

R! BbIOMpPArOT U3 Bomopona uiu Cj,ankuna,;

R? BbIGHpAOT U3 rpymmsl, coctosimeii u3 S (cympdunmia), O (okco), NR’R*, nuano, -
CH,NR’R®, metuna (-CH3), ranoreHa, TMAPOKCHIIA, -CONR’R*, COOH u MOHOLMKIHYECKOTO 4-
7-4IEHHOTO TeTePOLUKINIIA, TA€ 4-7-4JeHHbIH reTepOLUKIINI HeO00sA3aTeIbHO 3aMeLIeH OTHON
i 6onee C; 4alKUIbHBIMU TPYIIAM;

R® u R* HesaBucumo BBIOUPAIOT U3 TPYIIIBI, COCTOsIIEH U3 Bogopona, C; sankua, COR’,
CONR’R®, CO:R’, Cpoamknn-NR'RY

wm R® u R* Bmecre ¢ aromom a30Ta, K KOTOPOMY OHHU TPHCOEIMHEHBI, 0Opa3yioT
MOHOIUKIIMYECKYIO 4-7-4JICHHYIO [UKIMYECKYI0 aMHHOBYIO TPYIIIY, TA€ TPYIa He00sA3aTENbHO
3aMelleHa OMHUM WIN OoJiee 3aMECTUTENSIMH, BBIOPAHHBIMU M3 TPYIIIIbL, COCTOSIIEH U3 NRR,
C1,aJIKOKCH U OKCO;

R’ i R® He3aBUCHMO BHIGHPAIOT M3 IPYIIIIB, COCTOSIIEH U3 Bomopona i C_4alkuia;

R’ BBIOMPAIOT U3 TPYMIbIL, cOCTOsIEH W3 (QeHuIa, MOHOLUKIMYECKOro S5-7-4jIeHHOTO
TeTepOLMKIINIA M MOHOLMKIMYECKOrO 5- WM 6-4jieHHOro rerepoapwia, rae denwmn, 5-7-
YICHHBIH TeTePOLMKIMII U S5- WM O-4JIeHHBIH reTepoapuil HeoOs3aTeIbHO 3aMEIleHbl OJHUM
wn Oonee 3aMeCTUTEISIMH, BBIOPAHHBIMH U3 IPYIIbI, cocTosnel n3 ranorena, Ciankuna, Ci.
»AJIKOKCH, NR3R4, CONR3R4, ORS, OCF;, Crankokcu-CN u rHIpOKCHIIa;

wm R’ semstercs KOHJIEHCHPOBAHHOW OWIUKIMYECKOW CHUCTEMOH, BBIOpAaHHOH U3

rpyImmel, cocrosimei u3 odoi u3 (Ia)-(Ik):



o 1 N
Rn‘l\ " A °\/|\ R,/|\ :;’\
‘ R‘l'l
= L P
R”// rrrr R - R”// R RM \J_,J
(Ia) (Ib) (Lc) (Id) (le)
(\N R”_I//\o ) O/‘:N
N. NR AN 11\/ N \/ AN
Rﬁ/ | \ \b\ R | R‘H |
P N/~
5 SN AN K
(IL) (Ig) (Ih) (I1)
(_\NRQ NR12
/
R?{ X R”/ X
L L
R R
(I3) (Ik)

rae kaxbiii R' Hesasrcumo BbIGHparOT U3 BOKOpoxa, rasorena, O (okco) u Ci4alkuia;
u R"? BbIOUparoT u3 Bonmopoaa, Ciganmkuna, Cssuukimoankuia, Cs;reTeponuKIiImia, COR" ,
SOZRB, CM-COzRM, C1_4aJ'II(I/IJ'I-OR14, C1_4aJ'IKI/IJ'I—NR14R15, Cganxmn-Csyiukinoankuia, COC.
4aJ'IKI/IJ'I-NR14R15 , AMUHOKHCJIOTBI U Y€TBEPTUYHOIO aMMOHHUEBOIO KATHOHA (NH164+);

R BeIOMpatoT n3 Cjiankmna, Csyumkiaoankuna, (peHuIa ¥ MOHOLMKINYECKOro S5-6-
YJIEHHOTO reTepoapuia, rae GpeHuT Wiu S5-6-4JIeHHBIH reTepoapusl HeoOsI3aTeNbHO 3aMeleHbI
ONHUM WK 0ojiee 3aMECTHTENSIMH, BBIOPAHHBIMM W3 TPYIIIbI, COCTOsIEeH u3 rajgoreHa, Ci.
~ankmia, O (okco), S (cynbdurmma), NR’R?, OR® u SR*;

R" u RY nesasucumo BbIOMparoT U3 Bomopona, Cisankuna, C;jankunruapokcuna, Cs.
7IUKJIOANIKIIA, (eHrIa, MOHOIUKIIMYECKOTO 5-6-4JIEeHHOTO TreTepoapmia 1 SO,R", rze benmn
WK 5-6-4JIeHHBIA TeTepoapuil HeoOs3aTeNIbHO 3aMeIleHbl OTHUM MM 0OJiee 3aMEeCTHTEIISIMH,
BBIOpAaHHBIMU W3 TPYIIBL, CcOCTOsIIer u3 ramoreHa, Cijankmna, O (okco), S (cynapdpuHmma),
NR’R*, OR? u SR?;

R'® rpyrms! HesaBrcumo BeIGHparoT u3 C4ankuna u (GeHnna, rae GeHun HeobsI3aTeIbHO
3aMelleH OHUM WK 0oJjiee 3aMECTUTENISIMU, BLIOPAHHBIMU U3 TPYIIIBI, COCTOSIICH U3 raJloreHa,
C1ankuia, O (okco), S (cynbdunmna), NR’R?, OR® u SR?;

R® BBIGHPAIOT U3 IPyIIIIBL, COCTOAMEH 13 3-5-utenHoro muknoankima 1 CHR”;

R’ BBIOMPAIOT M3 TPYNIbL, cocTosmell u3 (peHnna, MOHOIMKINYECKOro S5- uim 6-
YJIGHHOTO reTepoapujia U MOHOUMKJINYeckoro CsyIukioankuwia, rae ¢eHwn umm S5- wiu O-

YJICHHBIHN rerepoapuil HEOO0s3aTEILHO 3aMCIICHbl  OJHUM HJIH Oouee 3aMECTUTCIIAAMU,
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BBIOpAaHHBIMU W3 TPYNIbL, cocrosimei u3 ramoreHa, Cioankmma, O (okco), S (cynbdpunmma),
NR’R*, OR® n SR’

R' BBIOMPAIOT M3 TPYIIBI, COCTOSIIEH M3 (PEeHMIa M MOHOLMKJINYECKOTO S- WM 6-
YJIEHHOTO T'€TePOAapUIIbHOIO KOJNbLA, Iae peHun u S5- uiam O-ujeHHbIe reTepoapuibHble KOJbLA
HeoOsA3aTeNIbHO 3aMelLeHbl OAHUM MM OoJjiee 3aMECTUTENSIMH, BbIOPAHHBIMU W3 TPYIIIIHL,
cocrosimeii u3 ramorena, Ciankuma, O (okco), S(cymbduumna), Cjsanxoken, CONR’R?,
NR3R4, ORS, rungpokcuna, OCFs, -CFs, RS, Csscycoankuna, C4yreTeponukinia, COR13,
SOZR13 C 4am<1/m—C02R14 C14aJIKI/IJI-OR14 C14aJ'IKI/IJ'I-NR14R15 Cgankmn-Cs 7IUKI0aIKHIIIA,
COC_sanxun- NRMR15 AMUHOKHCIIOTHI U 4eTBEPTHYHOrO aMMOHHeBoro kationa (NH'%,H);
mwin R'C siBisiercss KOHIEHCHPOBAHHON OHLMKIMYECKOH CHCTEMOR, BBIOPAHHON U3

TPYIIBL, COCTOSIIIEH U3 000 U3 (Ia)—(Ii)'

f—\ R12
° R
R 1/| N b QAN R:/ = R \(5\
R///' ‘/// /// /C//
1 R =3 R

(Ta) (Ib)
(\N R”-l//\o
o NR2 / N / AN
R11/’ = | oS R
Y& L “/ //
R Rt R11 P
(If) (Ig) (Ih) (I1)

rae kaxueii R'!' HeszaBucumo BBIOMpAIOT M3 Bopopona, rajoreHa u Cjjankuia u R
BBIOMpAIOT 13 Bogopoaa u Cj4ankunia.

Jlpyrue acmekThl U BapHaHTbl M300pETEHUs] Takue, Kak OINpeleNieHbl B MpHaraeMomn
dbopMyie u300peTeHMsI.

Onpenenenus

IIpy WCHONB30BAHWMU 31€Ch W €CIHM HE YKa3aHO HWHOE, CIEeNyIIIUe TEePMUHBI
NpeaHa3HAYeHbI U TOTO, YTOOBI HMETh CIEAYIOINE 3HAUEHHs B TOTIOJHEHHE K JIF0OBIM Ooee
IMUPOKUM (Wi OoJiee Y3KMM) 3HAUEHUSIM, KOTOPbIE TEPMUHBI MOTYT NPUHHMATh B IJaHHOM
00J1aCTH TEXHUKH:

Ecin wHOe He Tpedyercs KOHTEKCTOM, HCIOJb30BAHHE B TAHHOM JOKYMEHTE
€IMHCTBEHHOTO 4YHCIa CJeAyeT IOHMMAaTh KaK BKIJIIOYAIOINEee MHOXXECTBEHHOE YHCIO U
HaoOopoT. TepMHuH «a» WM «an», UCTIOJNB3YEMbI B OTHOLIEHHH OOBEKTa, CIEAYET MOHUMATH
KaK OTHOCSINUICS K OJHOMY WJIHM HECKOJbKMM OoObekTaMm. Kak TakoBble, TEpMHUHBI «a» (WiIH
«any), KoouH WK OoJIee» U «Io KpaiiHel Mepe, OAUHY» NCIONb3YIOTCS 3€Ch B3aNMO3aMEHSIEMO.

B nanHOM onucaHuu TepMuH "coaepskaTh" WM €ro BapUAHTBI, TaKUE KaK "COAEpKUT"

win "copepkamui", MOJDKHBI YMUTAThCA KakK BKIKOYANOIUE JIIO00E TMEepPEeYHCIeHHOE IIeNoe
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(HarmpuMep, NMpPU3HAK, 3JIEMEHT, XapaKTePHCTUKY, CBOMCTBO, CTaauIO criocoda/mporecca WIH
OrpaHUYEHHE) WIH TPYIINY LENbIX (HAIpUMep, MPU3HAKOB, 3JIEMEHTOB, XaPAKTEPUCTUK, CBONCTB,
cTanuii criocoba/mporecca Wik OrpaHUYeHN ), HO He UCKITIOYAOIIHe JII0ObIe IPyrue Ielble WIn
Ipymnmel Lenbix. Takum o0pa3oMm, B JaHHOM OIMCAHMM TEPMHUH "conepskaiuil' sBisercs
BKJIFOUUTEJIbHBIM UJIH OTKPBITBIM U HE UCKJIIOYAET JTOTMOJHUTENbHBIE, HE TIEPEUNCIICHHBIE 1IeIble
WK CTaauu criocoba/mporecca.

B nanHOM onmcaHuM TEPMUH "COCTOSIIIMNA" MPUMEHSETCs A1 0003HAYEHUS IPUCYTCTBHS
MIEPEYUCIIEHHOTO LEJIOro (Harmpumep, MpU3HaKa, dJIEMEHTa, XapaKTePUCTUKH, CBOWCTBA, CTaluU
crniocoba/mporecca MM OrPaHUYESHHs) WJTH TPYIIIbI HEJbIX (HarpuMmep, MPU3HAKOB, 3JIEMEHTOB,
XapaKTePUCTHUK, CBOWCTB, CTaIui criocoba/mpoiecca Wik OrpaHHYEHH ) MO OTAEbHOCTH.

B nanHOM omucaHuu TepMHH “3a0ojieBaHHE” UCIOJB3YeTCs AJIsi ONpeneseHus JFOoro
AHOMAJIbHOTO COCTOSIHUS, KOTOpPO€ yXyAmaer (PU3NOJOTHUECKYI0 (YHKLIHIO M CBSI3aHO C
KOHKPETHBIMH CHMIOTOMAaMU. TepMHUH LIMPOKO HCIONb3yeTCsa MAisi 00O3HAaueHHs Jro00ro
paccTpoiicTBa, OOJE3HH, AaHOMAJIUH, MATOJOTUH, OOJE3HEHHOTO COCTOSIHUS, COCTOSTHHS WJIN
CHHIpPOMA, MPH KOTOPBIX Hapymaercs (usmonorndyeckas QyHKIHs, HE3aBUCUMO OT HPUPOABI
3THOJIOTHU (WK JTaXke OT TOrO, YCTAaHOBJIEHA JIM STHOJOrMYecKas OCHOBAa sl 3a00JieBaHUs).
CrnenoBaresbHO, OHO BKJIFOUAET COCTOSIHUS, BO3HUKAIOIUE B PE3YJIBTATE TPABMBI, IIOBPEKICHUS,
XUPYPTUYECKOTO BMEIIATENbCTBA, PAAMOJIOTHYECKON aONsALuy, OTpaBieHUs WM JAepuiura
MUTATEbHBIX BEIECTB.

B nanHOM onmcanuu TepMHH "OakTepuaibHOE 3a0ojieBaHME' OTHOCUTCS K JI0OOOMY
3a00NeBaHMIO, KOTOPOE BKJIIOYaeT (HAampUMep, BbBI3BAHO, OCJOXHEHO, CBSI3aHO C MU
XapakTepu3yeTcs MIPUCYTCTBHEM) OaxTepun, MOCTOSIHHO HaxoasALencs u/unm
BOCIIPOU3BOAALIEHCA B Tene WWIM KieTkax cyObekTa. IlosTOMy TepMHH BKIIHOYAeT
3a00JIeBaHs, BbI3BAHHBIE WJIM OCJIOKHEHHbIE OAaKTEPUATbHBIMU TOKCHHAMH (YTO TAK)KE MOJKET
OBITb Ha3BaHO 371eCh “‘OaKTepHaIbHAS MHTOKCHKALUS ).

B nanHOM omucanuu TepMHH “OakTeprasbHast MHPEKUUs MPUMEHSIOT AJISl ONpeaesIeHHsI
COCTOSIHUSI, B KOTOpPOM CyOBeKkT 3apakeH Oaxrtepusimu. HMHpexkuuss Moxer ObITh
CUMITOMATHYEeCKON MM aCHUMITOMATUYeCKOH. B mepBoMm ciydae, cyOBeKT MoxkeT ObITb
UICHTU(QHUIHUPOBAH KaK 3apaKCHHBIH HA OCHOBE YCTAaHOBJIECHHBIX JTUATHOCTUYECKUX KPUTEPHEB.
B mocnenHem cny4ae, CyObeKT MOKET OBITh MIEHTH(PHMLMPOBAH KaK 3apaKCHHbIH HAa OCHOBE
Pa3IMYHBIX TECTOB, BKJIOUAs, HAaNpUMep, OHOXUMHYECKHE TECThl, CEPOJOTHYECKHE TECTHI,
MHUKPOOHOJIIOTHYECKYIO KYJIBTYPY W/HIH MUKPOCKOIIHIO.

Taxkum oOpa3oMm, n300peTeHne HaXOAUT MPUMEHEHHE B JIECYEHUH CYOBEKTOB, Y KOTOPBIX
ObLIa TUArHOCTHPOBAHA WITH OTpenesieHa OakTepraibHas HHPEKLHS.

B nanHOM onucanuu TepMuH "nedeHue" UM "NeyUTh" OTHOCUTCS K BMEIIATEIbCTBY
(HarmpuMep, BBENECHUIO AareHTy CyObeKTy) KOTOpOe JIeUuT, OOJerdaeT WM YMEHbIIAIT
CHUMITOMBI 3a00JIeBaHMS WM yaisieT (WM CHIKAET BO3NEHCTBHE) ero NMpU4YuHbI (Harmpumep,
BbI3bIBaKOIIEH Oakrepun). B 3TOM ciyuyae, TepMUH NPUMEHSIOT CHHOHMMUYECKH C TEPMHUHOM
“repanust’. Takum oOpasom, nedeHne MHQEKUUH B COOTBETCTBUU C JAHHBIM H300peTeHHEM

MOXET OBITh OXapaKTepH30BaHO (MPSMO WM KOCBEHHO) OaKTepHOCTATHUECKUM H/UIIH
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OaKkTepUUIMIHBIM JEHCTBUEM COCIMHEHUI B COOTBETCTBHM C JAaHHBIM H300peTeHHeM. Takum
o0pa3oM, COEOMHEHHS B COOTBETCTBUM C IAaHHBIM H300pPETEHHEM HaXOAAT NPUMEHEHHE B
crioco0ax YHHUTOKEHUS UM MPOPUIAKTUKN POCTa OAKTEPHATBbHBIX KJIETOK.

JIOTIONHUTENbHO, TEPMUHBI "NedeHue" WM "JIe4YUTh" OTHOCUTCS K BMEIIATENbCTBY
(Hampumep, BBENEHHMIO areHra CyOBeKTy), KOTOpOe MpedoTBpallaeT MM 3aJepiKUBAET
HACTYIUIEHHE WM pa3BUTHE 3a00NeBaHMs, WM CHIWXKAeT (WIM YHHUYTOXKAET) YaCTOTy
3a00J1€eBa€MOCTH B JIEYEHHOH NONyJSIUMHU. B 3TOM ciydae, TEepMHH JieYeHHE TNPHMEHSIOT
CHHOHUMUYECKHU C TEPMUHOM “TIPOPUTAKTHKA .

Tepmun "cyObekT" (KOTOpPBIH NOJKEH CUMTATBhCA KaK BKJIIOYAOIIUN "MHAMBUAYYM'",
")KUBOTHOE", "ManueHT" WK "MilekonuTaromee", e 3TO NOMyCKaeTCss KOHTEKCTOM) OTpeesieT
moboro cyObekTa, B YaCTHOCTH, MJIEKOMHTAIOMIETO CYOBEKTa, KOTOPOMY IOKA3aHO JICYCHUE.
MinekonuTaromue CyObEeKThl BKIIOYAIOT, HO HE OrPAHHUYUBAIOTCS HMH, JIOJEH, JAOMAIIHUX
JKUBOTHBIX, CEJIbCKOXO3SIMCTBEHHBIX JKHUBOTHBIX, JKUBOTHBIX 300MapKa, CIIOPTHBHBIX KHBOTHBIX,
JOMAIIHUX MMUTOMLEB, TAKHX KaKk COOAKM, KOIIKH, MOPCKHE CBHHKH, KPOJHUKH, KPBICHI, MBIIIH,
JIOIIaa, KPYIHBIA pPOTaThli CKOT, KOPOBBI, NPUMATOB, TAaKUX KaK OOE3bsIHBI, MapTBILIKH,
OpaHTyTaHbl U IIUMIIAH3€; MICOBBIX, TAKMX KaK COOAKU M BOJIKM; KOIIAYbHMX, TAKUX KAaK KOLIKH,
JBBBI U TUTPBI;, HETTAPHOKOIIBITHBIX, TAKMX KaK JIOIIAIU, OCIIBI U 3€0pbl; CENbCKOX03sHCTBEHHBIX
JKUBOTHBIX, TAKHX KaK KOPOBBI, CBUHBM W OBILbI, KOMBITHBIX, TAKUX KaK OJEHU H KUpadsbr,
IPBI3YHOB, TaKMX KaK MBIIIH, KpPBICHl, XOMSKH W MOPCKHE CBHUHKM, W Tak pjanee. B
NPEATIOUYTUTENbHBIX BapPHAHTAX, CyOBEKTOM SBISIETCS YEJIOBEK, HAlpUMEp MIafeHel WIN
MIOKUJION YEJIOBEK.

Tepmuns! "rpamoTpuniatenbHas OakTepus” U "rpaMIoIOKUTENbHAS OakTepus” SIBISIOTCS
TEPMUHAMH JAHHOH OOJACTH TEXHUKH, ONPENeNSIOIINMI J1BA PA3UYHbIX Kjiacca OakTepuil Ha
OCHOBE OIPENIEJICHHBIX XapaKTePUCTUK OKPAIIUBAHUS KJIETOYHON CTEHKH.

B nmaHHOM omnmcaHWM TEPMHMH ‘‘codyeTaHMe’, TPUMEHSeMbIi K OBYyM WWiIH OoJjee
COEAMHEHUSIM H/MJTH areHTaM (TakKe Ha3bIBAEMbIM 371€Cb KOMIIOHEHTHI), ONpenesieT IPOAYKT, B
KOTOPOM COEIUHEHbl J1Ba WM Oojiee COeAMHEHHi/areHTOB. TepMUHBI “O0bEIHMHEHHBIA |
“o0bpenuHeHne” B 3TOM KOHTEKCTE HHTEPIIPETUPYIOT TAK XKe.

OObenuHeHne OBYX WM Oojiee COEAMHEHWI/areHTOB B COYETAHUUM MOXKET OBITh
¢usndyeckum win He (usmueckuM. I[lpumepbl ¢usndeckn OOBEAUHEHHBIX B COYETAHUH
COeIMHEeHNI1/areHTOB BKJIIOYAIOT:

KOMITO3UIIMK (HarpuMep, OIHOPOIHBIE COCTaBBI), COAEpKalIMe JaBa WIH Ooee
COEMHEHUIT/areHToB B CMeCH (Hampumep, B OTHON eAMHUYHON 1103¢€);

KOMITO3UIINH, COAEpIKaIie MPOAYKT, B KOTOPOM [1Ba WIN Oojee COeAMHEHHI/areHToB
XUMHYECKH/(PU3UKO-XUMUIECKH CBSI3aHbI (HAIIPUMED, MTOTIEPEUHBIM CIIUBAHUEM, MOJIEKYJISIPHON
arjioMeparei WK CBI3bIBAHUEM C PO 0OBIMHOTO HOCUTES),

KOMITO3UILIMH, COAep KaIie MPOAYKT, B KOTOPOM [1Ba WK Oojee COeAMHEHHI/areHToB
XUMHYECKH/(PU3UKO-XMMUYECKH COBMECTHO YIIaKOBaHbI (HAIPUMEp, PACIOJOXKEHbI HAa WM B
JKHUPOBBIX BE3UKYJAX, YacTUIAX (HampuMep, MHKpPO- WJIM HAHOYACTHIAX) WM KaIUIIx

SMYJIbCUN),
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dapmaneBTuyeckie HaOOpel, (papmaumeBTHUECKHE YIAKOBKM WJIM YIAKOBKH IS
NAllMEeHTOB, B KOTOPBHIX JABa WU Oojee COEOMHEHUI/areHTOB COBMECTHO VYIAKOBAaHbBI H
COBMECTHO TPE/ICTaBJICHBI (HAIIpUMep, Kak 4acTh TUANa30Ha eUHIUYHBIX J103);

ITpumeps! He pu3NUeCKH OOBETUHEHHBIX B COYETAHIH COEMHEHNI/areHTOB BKIIFOYAIOT:

NPOAYKT (HampuMep, He OJHOPOIHBIN COCTaB), COAEPIKAIINIA, 110 KpaiiHel Mepe, OJHO U3
ABYX Wi Oojee COeAMHEHMI/areHTOB BMECT€ C WHCTPYKLMSMH JJIsi CMEIIMBaHMS IS
HEMEIJICHHOrO MpueMa, IO KpalHeid Mepe, OZHOIO COEAMHEHHs/areHTa Uil MOJNy4YeHHs
(buzrUecKoro o0beIMHEHUS ABYX WK O0Jiee COeUMHEHHU/areHTOB,;

NPOAYKT (HampuMep, He OMHOPOIHBIN COCTAaB), COAEPIKAIINIA, MO KpaiiHel Mepe, OHO U3
ABYX WU OOJiee COeNMHEHHI/areHTOB BMECTE C MHCTPYKIMSMU 111 KOMOMHUPOBAHHOHN Teparuu
ABYMS WK OoJiee COeNMHEHUSIMUA/ar€HTaMI;

NPONYKT, COAEpKaIlMi, IO KpaiHedl Mepe, OAHO W3 JBYX WIH Ooee
COEMHEHUIT/areHTOB BMECTE€ C MHCTPYKLUSMH JJIs1 BBEACHMS MAILUEHTY, KOTOPOMY BBE/ICHBI
(wu BBOASITCS) APyTUe U3 ABYX WK OoJiee COeNMHEHU/areHTOB,

NPONYKT, COAEpKaIlMH, IO KpaiHedl Mepe, OAHO W3 JABYX wWiIM Oonee
COEMHEHUIT/areHTOB B KOJMYECTBE WJIU B (popme, KOTOpast crieudpryuecKy aaanTupOBaHa IJIs
NPUMEHEHHUS] B COYETAHUH C IPYTHMH U3 IBYX WK O0Jiee COeNMHEHUsIMH/ar€HTaMH.

B naHHOM onmcaHMM TEePpMHH “KOMOMHUpPOBaHHAs Tepanus MpPEeAHA3HAYEH IS
OTIpPENeNIeHUs] Tepamnuii, KOTOpble BKIIOYAIOT NPUMEHEHHWE COYETaHHs JBYX WM OoJjee
coenVHEHUi/areHTOB  (Kak  ompeneneHo  Beime). Takum  oOpa3oM,  CCBUIKM — Ha
“KOMOMHHUPOBAHHYIO Tepanuio”’, “coueraHuss’ ¥ TPUMEHEHHE COCIUHEHHUI/areHToB ‘B
COYETAaHUN B 3TOW 3asBKE MOTYT OTHOCHUTBHCS K COEIMHEHUSM/areHTaM, KOTOpbIe BBOIST Kak
YaCTh OAHOM M TOH ke 00mmeit cxembl jieueHust. Kak TakoBOM, pexuM IO3UPOBAHUS KaXKIOrO U3
ABYX WM O0Jiee COSAMHEHHI/areHTOB MOKET OTJIIMYAThCS: KaKAbI MOXKET ObITh BBEAEH B OJTHO
U TO K€ BpeMsl UM B pa3Hoe BpeMsi. [103ToMy OJKHO OBITh MOHSITHO, YTO COEIMHEHUS/areHThl
COYETaHUs] MOTYT BBOAMTHCS MOCIENOBATEIbHO (HATIPUMEp, A0 WJIH TIOCHE) WK OIHOBPEMEHHO,
au00 B OOHOM U TOM ke (papMaleBTHUECKOM coctaBe (T. €. BMecCTe), JHOO B pPasHbIX
(dapmaneBTHYECKUX cocTaBax (T. €. oTAenbHO). OMHOBPEMEHHO B OJHOM M TOM K€ COCTaBe,
3HAYUT B BUJAE OJHOPOJHOIO COCTABA, TOTJA KaK OAHOBPEMEHHO B Pa3HbIX (apMarieBTUYECKHX
COCTaBax, 3HAYUT B BHUAE HE ONHOpPOAHOro cocraBa. Kaxkmoe wu3 nByx wmim Oonee
COEMHEHUIT/areHTOB B KOMOWHUPOBAHHON TEpamuyu MOMKET TaK)Ke BBOAUTBCS IPYTUM IyTEM
W/WJT B COOTBETCTBHHU C JPYTOH CXEMOM/IPOJOILKUTENBHOCTBIO TO3UPOBAHHSL.

B nanHOM ommcaHuM TepMUH “(hapMaLieBTHUECKUH HAOOp” Ompenenser psn U3 ONHOU
wii Ooyee eAMHUYHBIX 1103 (PapMaLeBTUUECKON KOMIO3ULMM BMECT€ CO CPENCTBAMHU
IO3WpOBaHus (HANpPHMEP, MEPHBIM YCTPOHCTBOM) W/WJIM CPENCTBAMH JOCTABKH (Hampumep,
MHTAJIATOPOM WJIM ILIIPHUIIOM), TA€ HEOoOs3aTebHO BCE OHU COMAEPKATCs B OOBIYHONM BHEIIHEH
ynakoBke. B ¢apmaueBTuuecknx Habopax, COAepKallUX COYETaHWE [BYX WIH Ooee
COEMHEHUIT/areHToB, OTENbHbIE COENWHEHHs/areHTbl MOTYT HMMETb OJHOPOJHBIE WM He
OHOpOAHBIE cocTaBbl. B (dapmaueBTudeckux HaOopax, conmepKalluxX COYETAaHHE IBYX MWIIH

OoJiee COeIMHEHNI/areHToB, OT/eNIbHbIE COEMHEHNS/areHThl MOT'YT ObITh OTHOPOIHBIMHU HIIU HE
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OJHOPOIHBIMH COCTaBaMH. ENWHUYHBIE NO3bI MOTYT COAEPIKATHCS B OJHUCTEPHOW YIIAKOBKE.
dapmaneBTHYECKUH HAOOP MOXKET HEOOs3aTENbHO AOMOJHUTEIBHO COAEPIKaTh HHCTPYKIUH I10
PUMEHEHUIO.

B nanHOM ommcaHuu TepMHH “(papmanieBTHUECKAs YIIAKOBKA~ OMNpEAeNsieT psa U3 OIHON
win Oonee eMHUYHBIX 7103 (papMaLeBTHYECKON KOMITO3UIINY, HEOOA3aTeIbHO COMEePIKAIUXCS B
oOBIMHOM BHEIIHEH ynakoBke. B apmaneBTHyecknx ymakoBKax, COAEpIKAIUX COYETAHUE ABYX
win Oosee COeNUHEHUI/areHTOB, OTAENbHbIE COCAUHEHMS/ar€HTbl MOTYT UMETb OIHOPOJHBIE
WA HEe OJHOPOIHbIE COCTaBbl. EAMHUYHBIE O3Bl MOTYT COAEPKATHCS B OJMCTEPHOU YIAKOBKE.
dapmaneBTHUECKAsT YIIAKOBKA MOXKET HEOOS3aTEeNIbHO TOMOJHUTENIbHO COAEPKATh MHCTPYKIMU
IO TIPUMEHEHHUIO.

B npanHOM onmcaHuM TepMUH “yNakoBKa M TAalLMEHTa OMpeeNseT YIaKOBKY,
NPONHMCAHHYIO MAaIEeHTy, KOTOpas CONEPKUT (papMalleBTUYECKHE KOMIO3UIMH HA BECh KYpPC
JeyeHHs. YTIaKOBKH JJIS MALUEeHTa OOBIYHO COMEepIKaT ONHY WK Ooiee OIMCTEPHBIX YIIaKOBOK.
VYTIaKkoBKH Ui MAalME€HTa UMEIOT MPEUMYLIECTBO HAJ TPAIULMOHHBIMH HAa3HAYEHUSIMH, KOTJa
(apManieBT OTHENSIET 3amac JEeKapcTBa AN MAallMEeHTa OT ONTOBBIX IOCTABOK, MPU 3TOM Y
MAalMeHTa BCETAa €CTh JOCTYN K BKJIAABIINY, COAEpIKALIeMyCsl B YIAKOBKE MU TMAIHEHTa,
KOTOPBII OOBIYHO OTCYTCTBYET B HA3HAYEHUSX JUIA MALIMEHTOB. bbUIO MOKa3aHO, YTO BKIFOUEHUE
BKJIA/IbIIIA YJIYYIIA€T KOMIUIAEHTHOCTh MAallMEeHTa K HMHCTPYKIMsM TeparneBta. CoueTaHus B
COOTBETCTBHUH C JTAHHBIM M300pETEeHHEM MOTYT JaBaTh YIIYULICHHbIH TepaneBTHYECKHH 3PPexT
0 CPaBHEHHUIO C TepamneBTHYeCKMM 5((EeKTOM OTHAEeNbHBIX COEAMHEHUI/areHTOB IpH
pa3eabHOM BBEEHHH.

B nanHom onmcannu ">¢dexkTuBHOE KOIMUeCTBO" MM "TtepaneBTHuecku 3(PQeKkTuBHOE
KOJIMYECTBO" COETMHEHHSI ONIPEeNsieT KOJMMUECTBO, KOTOPOE MOXKET OBITh BBEIEHO CYOBeKTy Oe3
W3JIMIIHEH TOKCHYHOCTH, Pa3ApakeHHs, aJUIeprHYecKOil peaklMy WM APYyro mpoOieMbl Win
OCJIOKHEHHUS, COPa3MEPHO C Pa3yMHBIM COOTHOIIEHHMEM IOJIb3a/PUCK, HO KOTOPOE SIBIISIETCS
JIOCTaTOYHBIM JJIsl TIOJIyYeHHsI KejlaeMoro >ddexra, Hanpumep, JeYSHUs WU MPOPUIAKTHKY,
NPOSIBJIFOLIMXCS] B TIOCTOSIHHOM WJIM BPEMEHHOM YJIy4IIEHUH COCTOSIHUA CyObekTa. KommuecTBo
BapbHUpyeTCs Ui KaKIOrO0 KOHKPETHOTO CyOBeKTa B 3aBUCUMOCTH OT BO3pacTa M OOLIEero
COCTOSIHUSI MHAMBHIYyMa, crioco0a BBeneHHst W npyrux ¢akropo. Takum oOpasom, XOTs
HEBO3MOXKHO OIPENETUTh TOUHOE 3(PPEKTUBHOE KOJIUYECTBO, CIELUAIUCT B JAHHOH OOIacTH
TEXHUKH CMOXKET OINpeneNuTh noxxozsmee "3pQekTHBHOe" KONMNIECTBO B JIFOOOM KOHKPETHOM
cly4ae ¢ TIOMOIIBIO OOBIMHBIX 3KCIIEPUMEHTOB M OOIIMX UMEFO IUXCsl 3HaHUM. TepaneBTHYeCcKuit
pe3yJabTaT B JAHHOM KOHTEKCTE€ BKJIFOYAE€T YCTPAaHEHHE WJIM YMEHbIIEHHE CHMIITOMOB,
CHIDKeHHe Oonu miu JuckoMdopTa, MPOIJICHUE BBIKMBAEMOCTH, YJIYUIIEHUE MOIBHKHOCTH H
Apyrye MPU3HAKH KIMHUYECKOTO YIy4IIeHHs. TepaneBTHYeCKUM pe3yJIbTaTOM He 00s3aTeNbHO
SIBJISIETCS TIOJIHOE U3JIEYEeHUE.

B nanHOM ommcanuu TepMuH "mipodunakrudecku 3¢ (HEeKTUBHOE KOJIMYECTBO" OTHOCHTCS
K KOJWYeCTBY, 3(PQPEKTUBHOMY, B [03aX M HEOOXOIHUMBIX BPEMEHHBIX NEepHOAax, Il
IOCTIDKEHHUsT  JKelaeMoro  npoduinakrudeckoro  pesyiprata.  OObMHO, Tak  Kak

npoduakTHIeCKasi 103a MPUMEHSIETCS Y CYOBEKTOB O WIM Ha paHHEW cTanuu 3aboJeBaHws,
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npodunaktTuuecku 3(deKTHBHOE KONMMYECTBO MEHbBIE, 4YeM TepaneBTH4ecku 3(dexTrBHOE
KOJINYECTBO.

TepmuH “HOMONHUTENBbHBIM areHT B JaHHOM OIMUCAHUM TpPEAHA3HA4YeH JJIs
OTpeeNIeHus] IF0OOro COeNMHEHMs] WM KOMITO3UIIMH, KOTOpoe AaeT 3(h¢EeKTUBHOE COUeTaHHe
(kak ompeneneHO 37eCh) MpU OOBEAMHEHHH C COEIUHEHHEM B COOTBETCTBHHM C JaHHBIM
n3o0pereHneM. Il03TOMy MOMONHUTENBHBIH areHT WM JIeYeHHEe MOXET CHOCOOCTBOBATH
5 PeKTUBHOCTH (HAaNpUMep, Yepe3 CHHEePreTHMYeCKHH WM aJAuTUBHBIA 3(PQEeKT wim yepes
YCHJICHHE aKTUBHOCTH COSIUHEHHUST B COOTBETCTBHHU C JAHHBIM H300pETEHUEM).

Tepmunr “>ddexTuBHOE” BKIIOYAET NpeuMylIecTBeHHble 3(dexTs, Takue Kak
Al IUTHBHOCTb, CHHEPTU3M, CHIDKEHHE MOOOYHBIX 3(P(PEKTOB, CHIKEHHE TOKCHYHOCTH HIIH
ynyuuienne 3(QQEeKTUBHOCTH WM aKTUBHOCTH. lIpemmyrnecTBeHHO, 3¢ ¢eKTUBHOE NeiicTBHE
MO3BOJISIET CHU3UTh JIO3bI KAXKIOTO MJIH JIFOOOTO KOMIIOHEHTA, BBOAMMOTO MALUEHTY, TEM CaMbIM
CHIDKAsl TOKCUYHOCTh IPH OJHOBPEMEHHOM TOJYYEHUH WM COXPAHEHUH TOrO IKe
TepaneBTiHueckoro 3¢dexra. CunepreTuueckoe NeHCTBHE B AAHHOM KOHTEKCTE OTHOCHUTCS K
TepaneBTHUECKOMY 3(PQeKTy, MNOIYyYEeHHOMY COYETaHHEM, KOTOpBIH OoJblIe, 4YeM CcyMma
TepaneBTHUeCKuX 3((GEKTOB KOMIIOHEHTOB COUYETaHHUS TMPH BBEOEHHH 110 OTAEIbHOCTH.
AnnuTHBHOE [EHCTBHE B JaHHOM KOHTEKCTE€ OTHOCUTCS K TepameBTHYeCKOMY 3(dexTy,
NOJIy4eHHOMY COYETaHHeM, KOTOpbIi Ooiblle, deM TepamneBTHdeckuil s¢dext modoro us3
KOMITOHEHTOB COYETaHHsI [IPU BBEAECHUH 110 OTAEIHbHOCTH.

TepmuH “IOMOTHUTENBbHBIA OTHOCUTEIBHO MPUMEHEHUSI COENMHEHUI U KOMITO3ULIUM B
COOTBETCTBHH C JAHHbIM M300peTEeHHEM B Tepaluud WINH MNPOQUIAKTUKE, OIpPEneNnseT
NPUMEHEHHEe, B KOTOPOM TIPOAYKTHI BBOAST BMECTE C OIHUM WM Oojiee APyrUMH
JIEKApCTBEHHbIMU CPEACTBAMH, BMELIATENbCTBAMHU, CXE€MaMM WJIM TepanmusMHu (TaKUMH Kak
XUPYPrHUECKOe BMELIATENLCTBO W/MiM oOiydeHue). Takue NOMOJHHUTENbHbIE TEPAUH MOTYT
COIepKaTb OJHOBPEMEHHOE, pa3felbHOE WM IIOCJIEeNOBATENIbHOE BBEACHHE/HAaHECEHHUE
NPOAYKTOB B COOTBETCTBHMH C JAHHBIM M300pETEHUEM U IPYTHX CXeM JieueHHs. Takum oOpaszom,
B HEKOTOPBIX BapPHAHTAX, JOMOJHUTEIbHOE MPUMEHEHHE MPOIYKTOB B COOTBETCTBHH C JTAHHBIM
n300peTeHNeM OTpakaeTcss B COCTaBe (hapMalleBTHYECKHMX KOMIIO3UIMHA B COOTBETCTBHH C
IaHHBIM n300pereHneM. Hampumep, MOMONHUTENBHOES NMPUMEHEHHE MOXET OBITh OTPAKEHO B
KOHKPETHOH €IMHUYHOW 03¢ WM B COCTABaX, B KOTOPBIX COENUHEHHE B COOTBETCTBUHU C
JaHHBIM H300pETEeHHEeM IMPHUCYTCTBYET B CMECHU C IPYTMMH JICKAPCTBEHHBIMH CPEICTBAMH, B
KOTOPBIMH OHHU NPHMEHSFOTCS JOMOJHUTENBHO (WK elne (PU3NUECKU CBSI3aHHBIMH C APYTHMHU
JEKapCTBEHHbBIMH CpPEACTBAMH B ONHOW eAMHUYHOH [no3e). B japyrux BapuaHTax,
JOTIONIHUTENPHOE TPUMEHEHHE COCAMHEHUH WM KOMIIO3ULMI B COOTBETCTBHH C JAHHBIM
n300peTeHNeM MOXET OBbIThb OTPaXKEHO B KOMIO3MLMX (papManeBTH4YeCKuX HaOOpoB B
COOTBETCTBHH C JaHHBIM H300pETEHHEM, TIIe COCOUHEHHE B COOTBETCTBHHM C JAHHBIM
n300peTeHNeM COBMECTHO YIAKOBAHO (HANpUMep, KaK 4acTh psifia €QUHUYHBIX 7103) C IPYTUMHU
JIEKApCTBEHHbIMU CPEICTBAMHU, C KOTOPHIMU OHM TNPHUMEHSIOTCS AONOJHHUTENBbHO. B mpyrux
BApPUAHTAX, JOIOJHHUTEIbHOE TIPUMEHEHHE COEAMHEHHWH B COOTBETCTBHH C JAHHBIM

n300peTeHNeM MOKET OBITh OTPaKEHO B COAEP)KMMOM HH(POPMALMOHHBIX JIMCTKOB H/HIH
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WHCTPYKIUH, COBMECTHO YIIAaKOBAHHBIX C COSAMHEHHEM, OTHOCSIIIEMCSI K COCTaBY WU/HITH PEKUMY
JIO3UPOBAHUSL.

Tepmun "¢apmaueBTHuecku mpuemieMas COJib"', NMPUMEHSEMbI K COCOUHEHHSIM B
COOTBETCTBHUH C JAHHBIM HU300peTeHHEM, ONpeaessieT Oy He TOKCUYHYIO aJAUTHBHYIO COJIb
OpPraHMYEeCKON MM HEOPTaHUYECKOW KHCIOTHI CBOOOIHOIO OCHOBAHUS, KOTOPOE MOIXOAUT IS
NPUMEHEHUsI B KOHTAKTe C TKAHSIMHU UeJOBEeKa U HHU3LINX JKUBOTHBIX, HE BBI3bIBAasl W3JIUIIHEH
TOKCUYHOCTH, Pa3gpakeHUs, aJUIePrUuecKoil peakuuu, U KOTOPOEe COPa3MEPHO C Pa3yMHbIM
COOTHOLIEHHEM TOJb3a/puck. [lomxonsinue (apManeBTHYECKH MPUEMJIEMbIE COJIM XOPOIIO
U3BECTHbI B JAHHON O0JNACTH TeXHUKU. [IpuMmepamu SIBJISIFOTCS COJM C HEOPTraHUYECKHMHU
KHCJIOTaMU (HampuMep, XJIOPUCTOBOAOPOIHOM, OPOMUCTOBOIOPONHOM, cepHOl U (ochopHOi
KHCJIOTAMH), OPTaHUYECKUMHU KapOOHOBBIMU KUCJIOTaMH (HAMPUMEP, YKCYCHOM, MPOIMUOHOBOM,
TJIMKOJIEBOM, MOJIOYHOM, MUPOBUHOTPATHOW, MAJOHOBOW, SHTApHOH, (yMapoBol, siONOUHON,
BUHHOM, JIMMOHHOM, ACKOPOWHOBOA, MaJIEMHOBOH, TUAPOKCUMAJIEMHOBOM,
JUTHIPOKCUMAJIEHOBOIA, OeH30IHO, (beHnITyKCyCHO, 4-aMUHOOEH30WHO, 4-
TUIPOKCUOEH30MHOM, AHTPAHUJIOBOH, KOPWUYHOM, CaNUIUIOBOH, 2-()eHOKCHOEH30MHOH, 2-
AI[eTOKCHOEH30MHOM U MUHAAJIHOW KHCJIOTAMH) U OPTaHUYECKUMH CYJIb()OHOBBIMU KHCJIOTAMH
(HampuMep, MeTaHCYTb(OHOBOUM KUCIOTOU U M-TOJYOJICYIL(OHOBON KUCIOTOM).

TepmuH "papmaneBTUYECKH TPUEMIIEMOE TIPOU3BOAHOE" MPUMEHUTEIBHO COSTUHEHUH B
COOTBETCTBUH C HaHHBIM H300pETEHHEM, OMPEAeiieT COSNMHEHUS, KOTOPbIe MOJy4YeHbl (MIH
MOJTy4aeMbl) XUMHYECKOH JepuBaTU3aLUel NCXOXHBIX COSAUHEHHN B COOTBETCTBHH C JAHHBIM
nzobperenreM. @DapManeBTUYECKH TMPUEMIIEMble TMPOU3BOAHBIE TIOITOMY TMOIXOMST ISt
BBEJEHUs] WM TNPUMEHEHUS B KOHTAKTe C TKaHAMU MIIEKOMUTAIOMNUX O3 W3JIUILIHeH
TOKCUYHOCTH, Pa3ApaXeHUs WM aJUIeprU4Yeckoil peakimu (T.e. COpa3MEepHO pPa3yMHOMY
COOTHOILEHHIO MOJIb3a/pUCK). [IpeAnouTUTEeTbHBIMU POU3BOAHBIMHE SIBJISIFOTCS TAKUE, KOTOpPbIE
NIOJIy4eHbI (I TIOJTy4aeMbl) AIKHITUPOBAHUE, SCTepUPUKALIEH WIH allFITHPOBAHUEM HCXOTHBIX
COEMHEHHUI B COOTBETCTBUH C JaHHBIM H300peTeHreM. [Ipon3BoaHbIE MOTYT OBITh AKTHBHBIMH
per se, WM MOTyT OBbITh HEaKTHBHBIMH 10 00paboTku in vivo. B mocnemHem ciyuyae,
MPOU3BOJHBIE B COOTBETCTBHU C JAaHHBIM H300peTeHHEM JAEWCTBYIOT KaK TPOJIEKAPCTBA.
Oco0eHHO MPeATnOYTHTEIPHBIMU MPOJIEKAPCTBAMHE SIBJISIFOTCSI TIPOU3BOIHBIE CIIOXKHOTO 3(upa,
KOTOpbIe 3CTepUu(PUIMPOBAHBI KAK OIHHU MU Oojiee M3 CBOOOMHBIX THUAPOKCUJIOB, U KOTOPBIE
AKTUBHPOBAHBI THIPOJHU30OM in vivo. Jlpyrue mNpenrnodYTHTENbHbIE MPOJEKAPCTBA SIBIISIOTCS
KOBAJICHTHO CBSI3AHHBIMH  COSIAMHEHHSIMH, KOTOpPbIE BBIIEJSIOT AaKTUBHOE  HCXOIHOE
JeKapCTBeHHOE cpenctBo obmei Gopmynsl (I) mocne oTiierieHns KOBAJIEHTHOU CBsi3u(ei) in
vivo.

B mmpouaiimem acriekte, JaHHOE M300PETEHHNE OXBATHIBAET BCE ONTUYECKHUE U30MEPHI,
paemuueckue (HOpMBI U AUACTEPEOMEPBI COSNUHEHUMN, OMHMCAHHBIX 37ech. CenuaiucTel B
JaHHOW OOJIACTH TEXHUKU IOHMeT, 4To Ojaromapsi aCUMMETPUYECKH 3aMeLIeHHbIM aTOMaM
yrjiepoaa, MPUCYTCTBYIOIIUM B COENMHEHUSX B COOTBETCTBHU C JAaHHBIM H300peTEeHHEM,
COEIUHEHHs] MOTYT OBITh TMOJy4eHbl B ONTHYECKU AKTUBHON W paunemuueckoi ¢opmax. Ecim

XUPAJbHBIA LEHTP WU Apyras (GopMa H30MEpPHOro LIEHTpa MPUCYTCTBYET B COEIUHEHUU B
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COOTBETCTBUH C JAHHBIM H300peTeHueM, Bce (POpMbI TAKOrO M30Mepa WM MU30MEPOB, BKIFOYAs
SHAHTHOMEPBl M IHACTEPEOM30MEpbl, OXBaThIBAIOTCA 37ech. COEAMHEHUS B COOTBETCTBHU C
JaHHBIM H300peTeHHeM, COepIKaINe XUPATbHBIN LHEHTP (MJIM MHOXKECTBO XHPAIbHBIX LIEHTPOB)
MOTYT NPUMEHSIThCS B BHUIE PALEMUYECKOW CMECH, SHAHTHOMEPHO OOOralleHHOH CMecH, WIN
paLemMu4eckas CMecb MOXKET ObITh pasesieHa XOpOLIO M3BECTHBIMU METOAAMH, U OTAEIbHbIH
SHAHTHOMEP MOJKET NMPHMEHSTHCS MO OTAENbHOCTH. TakuM 00pa3oM, CChUIKM Ha KOHKPETHbBIE
COEIMHEeHUs] B COOTBETCTBHU C JAHHBIM M300pETEHHEM OXBATBIBAIOT MPOAYKTHI B BHIE CMECU
IMACTEPEOH30MEPOB, OTIEIbHBIX THACTEPEOU3OMEPOB, B BUIE CMECH YHAHTHOMEPOB, a TAK)KE B
(bopMe OTHENbHBIX SHAHTHOMEPOB.

[TosToMy naHHOe wu300peTeHHe OXBaThIBAET BCE ONTHYECKHE M30MEpPbl W HUX
pauemudeckue (GOpMbI COEAMHEHHN B COOTBETCTBHHM C HAaHHBIM H300peTEHHEM, U €CITH He
yKa3aHO MHaue (HampuMep, ¢ MPUMEHEHHEM MYyHKTHPHO-KIMHOBUAHBIX CTPYKTYPHBIX (HOpPMYII)
COENMHEHHs, TOKAa3aHHbIE 31€Ch, OXBATHIBAIOT BCE BO3MOXKHBIE ONTHYECKHE H30MEPbI
n300pakeHHBIX COeqUHEHUH. B ciydasx, korna crepeoxumudeckas popMa COeMHEHHs BayKHA
st (hapMalleBTHYECKOr0 MPUMEHEHHsI, W300peTeHne OXBAaThIBAET MPUMEHEHHE BbIIEIEHHOIO
3yTOMEpA.

Tepmun "OuousoctepHoe coenuHeHue" (MM TPOCTO "M30CTEpPHOE CcoenuHeHue'")
SIBJISIETCS. TEPMHHOM HM3BECTHOI'O YPOBHS TEXHUKH, TMPUMEHSEMbIM [UI  OIpeAeIeHUs
JIEKapCTBEHHBIX aHAJIOTOB, B KOTOPBIX OIHMH WM 0ojiee aTOMOB (WJIM IPYIII aTOMOB) 3aMELIEHbI
3aMeINAOIMMH aTOMaMHU (WJIM TPYIIIAMH aTOMOB), HMEIOIIUMH MOJOOHbIE MPOCTPAHCTBEHHbIE
W/WJIH 3JIEKTPOHHBIE XapaKTePUCTHKH TEM aTOMaM, KOTOPbIE OHH 3aMEINA0T. 3aMelIeHHe aToMa
BOJOPOZa WJIM THUAPOKCHJIBHOW TIpyHmbl aToMoM (ropa siBisieTcss OOBIYHO NPHMEHSEMBIM
OonousoctepHbIM 3amerieHreM. Sila-3amernenue (C/Si-oOMeH) SIBISIETCSI OTHOCUTENIBHO CBEXKe
METOUKON TOJy4eHHs] U30CTEPHBIX COEANHEHUI. DTOT MOAXOJ BKIIOYAET 3aMEIIeHHe OIHOIO
wiu Oojiee KOHKPETHBIX aTOMOB yrjiepoja B coenuHeHuH ¢ KpemuueM (0030p cMm. B Tacke and
Zilch (1986) Endeavour, New Series 10: 191-197). Sila-3amerneHHbIe U30CTEPHBbIE COSAMHEHUS
(KpeMHUEBBIE ~ W30CTEPHbIE  COEIUHEHHs]))  MOTYT  JIEMOHCTPHUPOBATH  YJIy4IIEHHBIE
(papmMakojOruueckie CBOHCTBA M MOTYT, HAlpHUMeEp, Jydlle IMEePEeHOCUThCS, HUMETh Oolee
IUTATEJIbHBINA TEPUOJ] TONYBBIBECHUST MM JIEMOHCTPHUPOBATH MOBBIMLEHHYIO 3(Q(EeKTHBHOCTD
(cm., Hanpumep, Englebienne (2005) Med. Chem., 1(3): 215-226). Takxke, 3amerneHue aToma
OJHMM H3 €ro H30TOIOB, HANpUMEp, BOAOPOAA IeHTepHeM, TaKKe MOXKET MPUBECTH K
yIYYIIEHHbIM (PapMaKOJIOTHYECKHM CBOMCTBAM, HAlpUMeEp, MPEAOCTaBUTh OOJiee JIUTENbHbIH
nepuon mnodyBeiBeneHus (cM., Hampumep, Kushner et al (1999) Can J Physiol Pharmacol.
77(2):79-88). B mupouaiieM acnekTe, JaHHOE M300pEeTEeHHe OXBATHIBAET BCE OMOMU3OCTEPHBIE
coenuHeHus (M, KOHKPETHO, BCE KPEMHHEBbIE OMOM30CTEPHbIC COSMHEHUSI U BCE eHTepHeBbie
OMOHM30CTEPHBIE COSMHEHHSI) COSTUHEHUI B COOTBETCTBHH C JAHHBIM H300pETEHHEM.

Tepmun "paspelieHHOe JEKapCTBEHHOE CPEACTBO" B JAHHOM OIMUCAHUM OTHOCHUTCS K
JeKapCTBEHHOMY cpencTtBy, kotopoe paspemeHo US Food u Drug Administration (US FDA)
wiu European Medicines Agency (EMA) no 1 oxts16ps 2016.

Tepmun "pe3ucCTeHTHbIE MITAMMbI' B JaHHOM ONHCAHUM OTHOCUTCS K ILITAMMam
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OakTepuii, KOTOpbIE MOKA3aJIu PE3UCTEHTHOCTh WJIM HEBOCIIPHMMYHUBOCTh K OJHOMY WM Oojee
M3BECTHBIM aHTUOAKTEPHUAIBHBIM JIEKAPCTBEHHBIM cpencTBaM. "HeBocnpuuMUnBBIM mTaMMoM"
ABnseTcss Takod, B kotopoM MUK (MuHuMManbHash MHrHOMPYOLIAs KOHLEHTPALMs) JAHHOTO
COEAMHEHUs WJIM KJlacca COSAMHEHUH Ui 5TOro ITaMMa CIBUTAeTCs K OONbLIEMy KOJIUYECTBY,
4YeM JUIsl COOTBETCTBYIOLIMX BOCIPUMMYHBBIX IITaMMOB. Hampumep, 3TO MOXXET OTHOCHUTBCS K
IITAMMaM, KOTOpPbIE€ HE BOCHIPUUMYHBBI K J-JTAKTAMOBBIM aHTUOMOTHKAM, IITAMMaM, KOTOpBIE HE
BOCIIPUMMYHMBBI K OHHOMY WM Oojee (PTOPXMHOJOHAM, W/WIM ILITaMMaM, KOTOpbIe
HEBOCTIPUUMYHBBI K OTHOMY MJIH OOJjiee IPYyruM aHTUOHOTHKAM (T.€. aHTHOMOTHKAM, OTJIHYHBIM
oT PB-nmakTamMoB M (PTOPXHHOJIOHOB). B onpeneneHHbIX BapHaHTaxX, TEPMHUH "pPE3UCTEHTHBIN"
MOJKET OTHOCHUTBCSI K TakoMy, B kKoTopoM MUK naHHOTO cOoenMHEHUs WM KJlacca COeIMHEHUI
IUIA ITaMMa CIBHHYTA 1O 3HAYUTEIBHO OOJBLIEr0 KOJUYECTBA, YeM JUJIsl COOTBETCTBYIOLIHMX
BOCIIPUMMYHBBIX IOTAMMOB. BakTepuaNbHBIA IITAMM MOXET OBITh Ha3BaH PE3UCTEHTHBIM K
JAaHHOMY AHTHOWOTHKY, €CJIM OH HWHTHOHMpYyeTcss in Vitro TakoH KOHIEHTpauuedl 3TOoro
JIEKApCTBEHHOTO CPEACTBA, KOTOpas CBsi3aHA C BBICOKOW BEPOSITHOCTBIO TEPANEeBTUYECKOM
Hey1aqH.

TepMuH "c MHOXECTBEHHOH JIEKapCTBEHHOW PE3UCTEHTHOCTHIO" B JAHHOM ONMCAaHUU
OTHOCHUTCSl K OPraHM3MaM, TaKUM KaK BBICOKO PE3MCTEHTHbIE IPAMOTPHLATENbHbIE OaKTephH
(marmpumep, BrIpabaTbIBaromue kapbamnenemasy Klebsiella pneumoniae), 1eMOHCTPUPYIOIINUM in
Vitro pe3uCTeHTHOCTD K Oojiee YeM OTHOMY aHTUMHUKPOOHOMY areHTy. Takue OpraHu3Mbl MOTYT
OBITH PE3UCTEHTHbI KO BCEM COBPEMEHHBIM JOCTYIIHBIM aHTUMHKPOOHBIM areHTtaM WIIH
OCTAlOTCS BOCIPUUMYHUBBIMU K CTapbIM, MOTEHIHMAJbHO OOJiee TOKCHYHBIM AaHTUMHUKPOOHBIM
areHTaM.

TepmuH "runepBUpPYJIEHTHBIN" B JAHHOM OMUCAHUU OTHOCHUTCS K OpraHU3MaM, KOTOpBIe
UCKJIFOYHUTENIBHO BUPYJIEHTHBI, OOBIYHO B Pe3yJIbTaTe MPUOOPETeHNs IUIa3MH/Ia BUPYJIEHTHOCTH.
Takue opraHu3smbl CHOCOOHBI  BbI3BIBATH  TsDKenable OomesHu. Jlmst  3aKOHYEHHOCTH,
"BUPYJIEHTHBIN" OTHOCUTCS K OpraHu3MaM, CIOCOOHBIM BBbI3bIBATH KpailHE TSDKENbIE WIIH
BpenHbie 3 dexTr! 1 3a00eBaHUS.

Tepmun “mmkoOakTepuanbHOoe 3aboneBaHue” ompenenser Jroboe 3aboneBaHue,
PacCTPOICTBO, MATOJIOTHIO, CUMITOM, KIMHHYECKOE COCTOSHHUE WJIM CHHIPOM, TPH KOTOPOM
Oakrepust poga Mycobacterium (T.e. MukoOakTepusi) NeHCTBYeT KaK 3THOJOTMYECKHE areHThI,
WIM B KOTOPOM TMIPHUCYTCTBYET, OINpenejeHa Wi BOBJIeYeHa Mukobakrepus. JlroOas
MUKOOakTepuanbHasi HHPEKUUs MOXeT ObITh JIeYeHa, BKJIOUash T€, B KOTOpbIE BOBJIEUEHA
Oakrepust komruiekca Mycobacterium avium (MAC). DTOT TepMUH OIpenenser Kiacc
T€HETHYECKU POJICTBEHHBIX OAKTEPHi, MPUHAJIEeKAINX K poay Mycobacterium 1 BKIFOUAFOIIHNX
Mycobacterium avium, nmoasuasl avium (MAA), Mycobacterium avium, mogsunasl hominis
(MAH), u Mycobacterium avium, nogsuabsl paratuberculosis (MAP) BmecTe ¢ reHeTHuecku
oTanuHbIMH Mycobacterium avium intracellulare (MAI). MukobakrepuanpHast UHPEKLNSA TAKKe
MOJKeT OBbITh BBI3BAaHA MHKOOAKTEpHsIMH, BBIOpaHHBIMH H3: Mycobacterium tuberculosis, M.
abscessus, M. leprae, M. bovis, M. kansasii, M. chelonae, M. africanum, M. canetti u M. microti.

ITostomy TepmuH BkirO4aeT pasnauuHbele ¢opmel Th, nenpel, nerckoro numdaneHuTa U
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MHUKOOAKTepUaTbHBIX KOXHBIX s13B. [lO3TOMy TEepMHUH OXBaThIBA€T MHKOOAKTEPUAbHbIC
COCTOSIHUS, BO3HHKAIOLIME WJU  CBsI3aHHble ¢ UWHQpeKIuel He  TyOepKyJIe3HbIMH
MHUKOOAKTEPUSMH, a TAKKE TyOEPKYJIe3HBIMU MUKOOAKTEPHSAMHL.

Bce ccputkun Ha KOHKpPETHbIE XMMHYECKHE COCIUHEHUS] B JAHHOM JTIOKYMEHTE CJIEAyeT
MHTEPIPETUPOBATh KaK OXBaTHIBAIOIINE COCJUHEHUsI per Sse, a Takxke, IAe 3TO YMECTHO,
(apMaleBTHUECKH MpPUEMJIEMbIE COJIM, TMPOU3BOAHBbIC, THAPATHI, COJbBATHL, KOMILIEKCHI,
U30MEpbI, TAyTOMEPhI, OMOU30CcTEPbI, N-OKCHIIbI, CIOKHBIE H(UPBI, POIEKAPCTBA, H3OTOMbI HIIH
WX 3alUIIeHHbIE POPMBIL.

Tepmun “Cjsankmn’ O3HauaeT MNPSMYIO WM Pa3BETBJICHHYIO ANKWIBHYIO TPYIIY,
conepxaiyro 1-4 atoma yrnepona. st dacreli unTepsana Cj4ankuiia pacCCMaTPUBAIOTCS BCE
noarpynmbl, Takue kak Cisankwmn, Cjrankun, Cogankun, Cpsamkun u Csgankun. [lpumepst
yKka3aHHbIX C) 4aJIKHJIOB BKJIFOYAIOT METHJI, 3TWJI, H-TIPOIIJI, U3OMPONII, H-OyTWI, U300yTwUII,
6mop-0yTUI U mpem-0yTuL.

Tepmun “CjsankuyieH” O3Ha4YaeT MPSMYI0 WM PA3BETBJICHHYIO JIBYXBAJICHTHYIO
HaCBILIEHHYIO YTJIEBOJOPOAHYIO Lielb, cofepkalnyro 1-3 atoma yrinepopa. CjsankuieHoBas
L[N MOKET OBITh MPUCOETUHEHA K OCTATKy MOJIEKYJIbI U K PaAUKaJIbHOW TPyTIe Yepe3 ONUH
aToM yryiepoja B LeNW WM dYepe3 JoOble aBa aroma yriepoxa B nenu. [lpumepsr Ci.
3QJIKUJIEHOBBIX paaukanoB BKIO4aroT MeTiieH [-CHy-], 1,2-stunen [-CH,-CH,-], 1,1-3Tunex [-
CH(CHj3)-], 1,2-mpomunen [-CH,-CH(CH3)-] wu 1,3-mponunen [-CH,-CH,-CH,-]. Ilpu
o0o3HaueHnu “C)_3aJKUIEHOBOrO” paguKajla PacCMaTPUBAIOTCS BCE €ro MOATPYIIILL, TaKUe Kak
CirankuneH, Cy_sankuneH win C, 3aJIKUIIEH.

Tepmun “Cj4ankokcu” OTHOCUTCS K TMpsIMOM WM pa3BeTBieHHONW C4aIKMIIbHON
rpynmne, KOTopas NMPUCOEAUHEHAa K OCTaTKy MOJIEKyJbl uepe3 aroM kucnopoga. na gacrei
uHTepBasa C;4alKOKCH PAacCMaTPHUBAIOTCA BCE €ro MoArpynmsl, Takue kak Cj.s-ankokcu, Ci.
sankokcH, Cpganmkokcu, Cozankokcu u Csigankokeu. Ilpumepsr ykazanHoro C4alKoKcu
BKJIFOYAIOT METOKCH, ATOKCH, H-TIPOTIOKCH, H3OMPOMOKCH, H-OyTOKCH, W300yTOKCH, 6mop-
OyTOKCH U mpem-OyTOKCH.

Tepmun “Cigankun-X7, tme X SBISETCS 3aMECTUTEIEM, O3HA4YaeT, 4YTO OOUH
3aMmecTuTelb X CoequHeH ¢ moObiM atromoMm yriepona Cjjankuna. Ykaszansabiii Cigaimkuin-X
MOXeT OBITh MPHCOSOIUHEH K OCTaTKy MOJIKYJIbl dYepe3 arom yriepoxa Cjjanmkuia.
3amectuTenaeM X MOXKET ObITh JIFOOOH 3aMeCTUTEND, TaKOH Kak Ci4ankokcu U C37lUKIOAIKUIL.
ITpumeps! “C;_sankun-X" rpynn BkiroyaroT -CH,CH,OCH;3 u -C(H)(OCH3)CHa.

Tepmun "-SCjsankun" o3naudaer, uTo Ci4alKWJI MPUCOENMHEH K OCTATKY MOJIEKYJIbI
yepe3 atoM S (ceprr). [Tpumepst "-SCi sankmnpHbIX" rpynmn BrirogaoT -SCH,CH;.

“T'anoren” oTHOCHUTCA K (hropy, Xxjopy, OpoMy uiam Hoay, MPEANOYTUTENBHO, PTOPY U
XJIOpY, HanOoJee MPEeaNOYTHTEIBHO, GTOPY.

“I'mppokcn” U “rugpokcun’ otHocures k -OH panukany.

“Iluano” otHocutcs k -CN pagukaiy.

“Okco” oTHOCUTCS K KapOoHmibHOM rpyrmme =0. JIoKHO ObITh MOHSTHO, YTO €CITH OKCO

SIBJISIETCSL 3aMECTUTEJIEM Ha apOMAaTUYECKOU TPYIINe, TaKOW Kak (peHUJIbHAsI TPYIIa, OKCO Oyner
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00pa30oBbIBATH YAaCTh KOHBIOTUPOBAHHON CUCTEMBbI aDOMATHUECKOH IPYIIIIBL.

"Cynbuamn" oTHOCUTCS K CyJIbGUHWIBHON Tpymme =S. JIOJKHO ObITh MOHSITHO, YTO
€CIIU CyJIb(UHUIIOM SIBIIIETCS 3aMECTUTENb HA apOMAaTUYECKOH IpyIine, TakoW Kak (peHHIIbHAs
rpymnmna, cyabpuHunI Oyaer oOpa3oBbIBATH YacThb KOHBIOTHPOBAHHOM CHCTEMBI apOMAaTHYECKOM
TPYIIIIBL

"Boc" otHOCHUTCS K mpen-0yTHIOKCUKapOOHUIIbHON 3aIUTHON TPYIIIe.

"AMHHOKHCIIOT2"  OTHOCHUTCSI K  OPraHHYeCKOMY  COEIMHEHHMIO,  COCTOSIIEMY
MPEUMYIIEeCTBEHHO M3 aTOMOB YIJeponaa, BOAOPOAA, KHCIOpONAa U a30Ta, COAep KaleMy
amuHOBYI0 (-NHy) u xapOokcunpayo (-COOH) ¢yHKIMOHANBHYIO TPYMIYy, B JOMOJHEHHE K
OOKOBO¥ 1ernu, crielu(UUIecKOi s KaXKI0H aMUHOKHCIIOTHI.

"UeTBepTUYHBIM aMMOHHUEBBIN KaTUOH" OTHOCUTCS K MOJIOXKHUTENBHO 3apss)KEHHOMY HOHY,
umeromeMy cTpyktypy NR,", rme R sBisercs ankunbHOW WM apuibHOH TIPYINIOH, He
BOJIOPOZIOM.

“HeoOsi3aTeNbHBIN WK “HEO0S3aTEILHO O3HAYAET, UTO OMMMCAHHOE Aajiee COOBITHE HIIH
OOCTOSATEILCTBO MOJKET BO3HUKHYTh, HO HE 00513aTENIbHO, U YTO OMHMCAHUE BKIIOUAET BAPUAHTBHI,
rae coObITHE MM OOCTOSITENTECTBO UMEET MECTO, M BAPHAHTHI, KOTJa HET.

Tepmun “C;7-IUKIOANKWT’ OTHOCUTCS K MOHOLMKINYECKOW HACBIIIEHHON WJIH
YaCTUYHO HEHACBIIEHHON YIVIEBOJOPOJHON KOJIBLIEBOM CHUCTEME, HuMerlen 3-7 aToOMOB
yraepona. Ilpumeps! ykazaHHOrO Cs7-IMKJIOANKWIA BKIFOYAIOT LUKJIOMPONII, LHKJIOOYTHI,
LUKJIOTIEHTWJI, LMKJIOTeKCHUJI, LUKJIOTE€KCEHWJ, LMKJIOTeNTUI W LUKJorenteHus. Jlna uacteit
uHTepBaia “Cs7-IUKIOANKWI PacCMaTPUBAIOTCS BCE €ro MNOArpymmnbl, Takue kKak Cs.g-
uukyioankuyi, Cse-1uKaoankui, Css-muknoankm, Csy-nukinoankui, Cy7-umkioankui, Cie-
ukinoankui, Cys-uuknoanku, Csz-uuknoanku, Cs.g-muknoankui U Ce 7-IIUKIOATKUL.

Tepmunbr "rerepouuknun’, "Cysrerepouukiania’ W "TeTEPOLMKIMYECKOE KOJBLO"
O3HQYalOT HE apOMATHUYECKYI0 IOJHOCTBIO HACBHIIEHHYH) MM YaCTHYHO HEHACBILIEHHYIO,
MPEANOYTUTENBHO, TOJHOCTBE) HACBHIIIEHHY0 MOHOLIMKJINYECKYIO KOJIBLEBYIO CHCTEMY,
UMEINY0 4-7 aTOMOB B KOJIbLE, OCOOEHHO 5 wiu 6 aTOMOB B KOJbLIe, B KOTOPOH OAMH HJIH
Oosiee aTOMOB KOJIbL]a OTJHMYAOTCS OT YIJIEPOAA, TaKUe Kak a30T, cepa WM KHCIOPO.
Vka3zaHHasi KOJIbIIEBAasi CHCTEMa MOXKET OBITh NPUCOEAMHEHA K OCTAaTKy MOJEKYJbl 4Yepes
reTepoaToM WIM aToOM Yriepoaa KoiblieBoH cuctembl. IIpumepbl reTepolMKIMYECKUX TPyl
BKJIFOYAIOT, HO HE OTrPAaHMYHUBAIOTCA UMM, NHIEPUIUHWI, MOPQOIHMHHI, TOMOMOPGOIUHIII,
azenaHui,  MUMEPa3suHWI,  OKCONUIEPa3sMHWJ,  [AWA3ENUHWI,  TeTParuJpONUPHUIANHUIL,
TETPAruAPONUPAHIII, TUPPOIHIAUHIIIL, TETPAruAPOPYPAHUIT U AUTHIPOITUPPOITHIL.

Tepmuner  “rerepoapuin’ " “reTepoapoMaTHIeCKOe KOJIBIO” O3HAYaKT
MOHOLIMKJIMYECKOE TIeTepoapoMaTHUecKoe KOJbLO, cojepkailee 5-0 aTOMOB B KOIbLE, B
KOTOPOM OZIMH HJIH 0OJiee aTOMOB KOJIbLIAa OTJIMYAIOTCS OT YIIIEposia, TaKue Kak a30T, cepa MIIn
kuciopon. OObIMHO reTepoapuiIbHOE KOJBLIO COAEPIKUT BIUIOTH 1O 4 rerepoaToMoB, Oolee
NPEANIOYTUTENIbHO, BIUIOTH JO 3 TeTepoaTOMOB, 0OoOjiee NPEANOYTUTENbHO, BIUIOTH A0 2,
HalpuMep, OJIMH TIeTepoaTOM. YKa3aHHOE TIeTepoapoMaTHYecKoe KOJIBLO MOXKET OBITh

NPUCOCANHEHO K OCTATKy MOJICKYJIbl Y€PE€3 TreTepoaTOM HIJIM aTOM YyIrjepoaa KOJIbLIEBOH
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cucteMbl. [IpuMepnl reTepoapriibHBIX TPy BKJIIOYAIOT, HO HE OrPaHMYUBAIOTCA UMH, Qypui,
NUPPONWIJ, THUEHMJI, OKCA30JIUJ, H30KCA30JIMJ, OKCaAMa30JWil, HMMIA30JIMJI, OKCaTpUa3od,
THUA30JIWI, W30THA30JIWI, TETPA30JWi, MUPA30IUN, MUPUANHWI, MUPUMHUANHWI, NUPUAAZHHUIL,
TPUA3UHWI U THAAHMA30JWI. B HEKOTOpBIX BapHaHTax reTepOapUiIbHOE KOJIBLIO COAEPIKUT, IO
KpaliHell Mepe, OUH aTOM a30Ta B Kosblie. ATOMBI a30Ta B reT€POAPUIBHBIX KOJBLAX MOTYT
OBITb OCHOBAaHHBIMH, KaK B CIIy4ae MMUAA30J1a WM MUPUINHA, FITH IO CYINECTBY HE OCHOBHBIMU,
KaKk B Cllydae a30Ta MHIOJNA WIK MUppoja. B oOmem, KOIMuecTBO OCHOBHBIX aTOMOB a30Ta,
NPUCYTCTBYIOLIMX B TETEPOAPHIILHOW TPYIE, BKIKOYAs JIOObIE 3aMECTUTENH aMUHOTPYIIIIbI
KOJIbIIa, OyZeT COCTABNISATh MEHEE TISITH.

TepmuH “HeHachllleHHOE® M “YaCTHMYHO HACBIIIEHHOE OTHOCUTCS K KOJbIAM, I7ie
CTPYKTypa KOJIbIIa COAEPIKUT aTOMBI, NeJsle Oojiee OJHOW BAJIEHTHOW CBSI3H, T.€. KOJbLO
COZIEPKUT, MO KpaiiHel Mepe, OfHy MHOXeCTBeHHYIO cBs3b, Hanpumep, C=C, C=C um N=C
CBsi3b. TepMUH “MOJHOCTBIO HACBIIIEHHOE OTHOCUTCS K KOJbLAM, T€ HE CYIIECTBYET
MHOKECTBEHHBIX CBS3€H MEXIy aToMaMH Kojbla. HacelmeHHble KapOOLUKIMYECKUE TPYIIIbI
BKJIFOYAIOT LIMKJIOAJNKUJIbHBIE TPYIIBbL, Kak OIpefeNeHo Huxke. YacTUYHO HaCbIIIEHHbIE
KapOOLMKINYECKHE TPYIIBI BKIOYAIOT LIUKJIOATKEHOBBIE IPYTIITbIL, ONPENEICHHbIEC HIDKE.

IIpumepbl MOHOLIMKIINYECKUX HE apPOMaTHUYECKUX MeTEePOLMKINYECKUX TPYI BKJIIOYAIOT
5-, 6- u 7-4leHHble MOHOLIMKJINYECKHE IeTePOLUKINYECKHEe Tpynnbl. MOHOLMKINYECKUE He
apOMaTUYECKHUE TeTePOLIUKINYECKNE IPYIITbl MOTYT OBITh IMPUCOEAUHEHBI K OCTATKY MOJIEKYJIbI
4yepe3 rerepoaToM WM aToOM yINepoAa FeTepOLUKINYecKoi rpynmnbl. KoHKpeTHblE MpuMepsI
BKJIFOUAIOT MopdonuH, nunepuavH (Hampumep, |-MUNEpUAMHWIN, 2-TIMIEPUAUHMT, 3-
OUIEPUIUHIIT W 4-TIMIEPUAUHUI), TNHUPpoNIuAuH  (Hampumep, l-mupponupuHmi, — 2-
NUPPOJIUANHUI W 3-NUPPOJIMAUHII), nupponunoH, nupad (2H-nupan wumm 4H-nupan),
auruapotuoder,  auruAponupad, —auruapodypaH,  OUTHAPOTHA30J,  TeTparuapodypas,
TeTparuapoTHO(PeH, IUOKCaH, TeTparuaponupaH (Hampumep, 4-TeTparuApOIUPAHHII),
UMUIa30JIUH, UMHIA30JIUIUHOH, OKCA30JIMH, THA30JIMH, 2-TIMPA30JIUH, TUPA3OIUINH, TUIepa3HH
u N-ankunnunepasuHbl, Takue kak N-merwnnunepasud. Jlpyrue mnpumepbl BKIIOYAIOT
THOMOP(OJIUH U ero S-okcua U S, S-muokcuz (B 4acTHOCTH, THOMOpGosuH). [pyrue npumepsl
BKJIIOYAIOT Aa3€TUAMUH, MHIEPUAOH, MuIepasoH U N-aJKWINUIEPUIUHBL, Takue kak N-
METHJITHIIEPUIHH.

TepMuH “nukinueckas: aMHUHOIPyNna~ OTHOCUTCS K HE apOMaTU4YEeCKOH, MOJHOCTBIO
HaCBILIEHHON WM YacTHUYHO HEHACBIIEHHOH, MPeANnOYTUTEIbHO, MOJHOCTHIO HACBIIEHHOM
MOHOIIMKJIUYECKOI KOJIBLIEBOM CHCTEMe, UMelolel 4-7 aTOMOB B KOJbIE, OCOOEHHO 5 wiH 6
aTOMOB B KOJIblle, B KOTOPOI OJIHUM U3 aTOMOB KOJIblla SIBJISIETCS a30T, U IPYyIINa NPUCOEANHEHA
K OCTaTKy MOJIEKYJbl Yepe3 3TOT aTOM a30Ta. B TakuxX LUKINYECKUX aMUHOTPYMNNax OAWH WU
OoJiee OCTaBIIMXCS ATOMOB KOJIbIIAa MOXKET OTJIMYATHCS OT YIVIEPOAa, HAIPUMEP, a30T, cepa MU
kuciopon. Ilpumepbl TakMX LUKIMYECKHX AaMUHOTPYNN BKIOYaloT nunepuanH  (1-
NUIEPUINHIIT), MTUPPOTUAUH (1 -MUPPOTUANHILT), MUPPOIUIOH, MOP(OIMH WIN MHUIIEPA3HH.

TepmMuH "KOHIEHCHPOBAHHOE OWLMKINYECKOe" B JaHHOM ONHCAHUU OTHOCHUTCS K

6I/II_II/IKJ'II/ILIeCKI/IM COCAUHCHUAM, B KOTOPBIX ABA KOJIbLA ACIAT ABAa COCCAHUX aTOMa yIjI€epoaa.
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JIO/KHO OBITH MOHSATHO, YTO XUMHYECKasi TPyIina MPUCOEANHEHA K OCTaTKy MOJIEKYJIbI
4yepe3 aToM HJTH TPYIIY, NepEUnCIeHHbIE TIEPBbIMHU. B HEKOTOPBIX Cliydasix, XapakTepucrtuka "-"
TaK’Ke O3HAYAET MPUCOEANHEHHE XMMUYECKHUX TPYII APYT K APYTY WU K OCTATKY MOJIEKYJIbI.

Tepmun "onuu wiu Oosiee 3amecTuTeNe”, MPENNOUYTUTENBHO, OTHOCUTCS] K OTHOMY HJTU
IBYM 3aMECTUTEJISIM, OoJiee MPEANOYTHTEIbHO, K OMTHOMY 3aMECTUTEITIO.

IonpoOHoe onmcanue

CornacHO mepBOMYy NPEATIOYTUTENIbHOMY BapHaHTy coenuHenus oOmed ¢opmyssr (1)
Wik ero (papmameBTHYECKH TPUEMIIEMOM COJIM, THApaTa, COJbBaTa WK CIOXKHOrO 3dupa
COTJIACHO TMEPBOMY aCMEeKTy MAaHHOrO H300peTeHus, MpPEACTaBIeHO COeqUHeHHe oOrei

dbopmynbl (III) wnu ero papmaeBTHUECKU MPUEMIIEMAsl COJIb, TUAPAT, CONBBAT WJIH CJIOKHBIN

s¢up:
N
=
x1

X' BeiGuparot n3 NH nn S;

R7

R0 (11T

rae

R? BBIOMPAIOT M3 TPYIIIBI, COCTOSIECH U3 NHR3, Cl, runpoxkcuna, —CHZNR5R6, COOH u -
CONR’RY;

R’ u R* HesaBuCHMO BHIGHPAIOT M3 IPYIINIBI, COCTOSIIEH U3 Boxopona i C 3alkuia;

R’ i R® He3aBUCHMO BHIGHPAIOT M3 IPYIIIIBI, COCTOSIIEH U3 Bomopona i C | alkuia;

R’ BIGHpAIOT W3 TPYMIbI, COCTOSIIEH 13 (EHMIA, MOHOLHKIHYECKOTO G-u4JEHHOrO
a30TCONEPIKAILEr0 TeTePOLMKINIA U  MOHOLUKIMYECKOrO O-4JIEHHOrO a30TCOHAEpIKaIlero
rerepoapuia, rae GeHu, 6-uieHHas IeTepOLUKINIbHAS U O-4JIeHHasl reTepoapiiibHas rpyImna
HeoOsI3aTeNIbHO 3aMELIeHbl OJHUM MIH 0ojiee 3aMECTUTENSIMH, BBIODAHHBIMH W3 TPYIIIIbI,
cocrosieir u3 Cl, F, NH,, NHMe, Ci.ankuna, C;,aaKkoKcH, CONR3R4, OCH2R9, OCF;,
OCH,CN, u runpokcuna,

um R’ semstercs KOHJIEHCHPOBAHHOW OWIUKINYECKOW CHUCTEMOH, BBIOpAaHHOH U3

TPYIIIBL, COCTOSIIIEH U3 JIFOOOH U3:



Rﬂ\/l = "R o (;1\1/ | = R ’ = :1:/’ AN
|
F A A
Ru// ‘:’: R”// R11// R R ‘:7\'
(Ia) (Ib) (Ic) (Id) (Le)

12
/I/\\N NR1 , NR

\/ AN 0:( N R 1/ X

R11 R11 R11

(If) (I3) (Ik)

rae kaxbiii R' HesaBrcimo BbIGHpArOT U3 BOROpoxa, rasorena, O (okco) u Ci4alkuia;
u R"? BbIOMparoT w3 Bomopoxa, Cisamkuna, Cssuuknoankwia, Cs;reTepoUKIIIIa, COR" ,
SOZRB, C1_4aJ'IKI/IJI—C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, C4ankmn-Cs 7IUKIOANIKHIIIA,
COC1_4aJ'IKI/IJ'I-NR14R15, AMUHOKHCJIOTBI U YETBEPTUYHOTO AMMOHHUEBOT'O KaTUOHA (NR164+ ;

RY BeIOUparoT U3 Cjqankmna, Csyaukioankwia, (eHnmTa U MOHOIMKINYECKOro S-6-
YJIGHHOTO reTepoapwia, rae GeHu win S-6-4JIeHHBIH reTepoaprl HeoOs13aTebHO 3aMEIIeHbI
ONHUM WK 0ojiee 3aMECTHTENISIMH, BBIOPAHHBIMH W3 TPYIIIbI, COCTOsiIed u3 rajiorena, Ci.
~ankmia, O (okco), S (cympdurmna), NR’R?, OR® u SR*;

R" u RY nesasucumo BbIOHparoT U3 Bomopona, Ciiankuna, Cjsankumnruapokcmna, Cs.
7IUKJIOATIKWIA, (PeHIIa, MOHOLUKINYECKOrO S-6-4JIeHHOro rerepoapmia 1 SO,R", rze bennn
WK S5-6-4JIeHHBIN reTepoapuii HeoOs3aTeNbHO 3aMelIeHbl OMHUM WK Oojiee 3aMECTUTEINSIMH,
BbIOPaHHBIMU M3 TPYIMIbL, cocTosiuiein u3 ramoreHa, Cjankuna, O (okco), S (cynabdunmia),
NR’R?, OR? u SR?;

R'® rpyrms! HesaBrcumo BeIGHparoT w3 Cy4ankuna u peHnna, rae GpeHun HeoBsI3aTebHO
3aMelleH OJHUM WK 0oJjiee 3aMECTUTENISIMU, BBIOPAHHBIMHU U3 TPYIIIbI, COCTOSIIEH U3 rajloreHa,
Cranxuia, O (okco), S (cynbdunmna), NR’R?, OR? u SR?;

R’ BBIOMPAIOT M3 TPYIIIIBI, COCTOsIEN U3 (eHusa, HeoOs3aTeTbHO 3aMeleH OMHUM HITH
Oonee 3amMecTUTENSIMH, BBIOpAaHHBIME U3 Tpynmbl, coctosimedi u3 Cl, F, meruna, NH,, NHMe u
OH;

R BBIOMPAIOT M3 TPYIIBL, COCTOSIIEH M3 (PEeHMIA W MOHOLMKIHNYECKOTO O-UJICHHOTO
a30TCOAEpIKAINero TeTepoapwia ¥ MOHOLUKIUYECKOro  O-YJIEHHOTO  a30TCOIEPIKAIIero
reTepoluKImia, Trae QeHw , O-dJieHHas TeTepoapuiibHas W O-4jieHHAs TeTePOLUKIUIbHAS
Ipynmbl HEOOsI3aTeNbHO 3aMEIIeHbl OAHUM WK 0OO0jiee 3aMeCTUTENSIMH, BBIODAHHBIMU U3
rpynmbl, cocrosime u3 ranmoreHa, Ciaamkuma, O (okco), S(cynbdunmna), Ci4aakokcw,
CONR3R4, NR3R4, ORS, ruapokcuna, OCF3, -CFs, RS, Csyuuknoankuna, CsyreTeponukimia,
COR13, SOzRB, C1_4aJ'IKI/IJ'I-C02R14, C1_4aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, Ciganxmn-Cs.
7IIUKJIOAJIKUIIA, COC4ankun-NR"“R"
(NH'*");

, AMUHOKHCJIOTBI U UETBEPTUIHOTIO aMMOHHUEBOI'O KaTHOHA
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1 o < o o
i R 0 SABJIAETCA KOHACHCHPOBAHHOU 6I/IL[I/IK.]'II/ILIGCKOI/I CHUCTCMOU, Bbl6paHHOI/I us3

IPYIIBbL, COCTOSALLEH U3:

(Id) (Ie)

N\/ N

RrRM |

L

r

(If)

roe kaxzasii R'' Hesasucumo BBIOUPAIOT W3 BoOjoOpona, rajoreHa u Ciyankuia u R"
BbIOMpArOT U3 Bonopoaa u Ci4ankuia.

Crenmanucty B JaHHOW O0NacTH TEXHUKH JOJIKHO OBITH TOHSTHO, YTO ISl BCEX
ACIEKTOB JIaHHOro m3o0perenus rpymma R'! siBisercst 3amecTrTeneM, KOTOpbIA MOXET GbITb
pacrojyiokeH B OJHOM WM 0ojiee TMOJOXKEHHSIX KOJIbLIA, K KOTOPOMY OH OTHOCHTCSI.
CeqI0BaTelbHO, KAKIO0e KOMbLO, K KOTOPOMY OTHOcHTCs rpymma R, mosker nmers onny wmim
Gonee rpymm R, 3aMereHHbIX Ha pasHbIX MONOKEHUSIX Konblia. Hamprumep, Moxer GbITh OxHa

rpyiima Rll 3aMCIICHHAasA Ha KOJbLEC, HJIHM MOXET OBITh ABC TPYIIIbL Rll, 3aMCIICHHBIC Ha

2

KOJIBIIE.
CornmacHo apyromMy NpPeANOYTUTENILHOMY BAapUAHTy TIEPBOTO acCHeKTa JaHHOTO

u300peTeHusi, TpeACTaBiIeHo coenuHeHue obmeit ¢opmynsl (IV) unm ero ¢papmaneBTHYECKH

npuemMieMasi CoJib, TUAPAT, COJBBAT WJIH CIIOXKHBIN 3P up:

R7
N
/ \ R2
10 N
R H (IV)
rac

R’ BBIOMPAIOT U3 TPYMIIBL, COCTOSALIEH 13 NHR® wmi -CH,NR’R;

R’ 1 R* HesaBuCHMO BHIGHPAIOT M3 IPYIIIIBL, COCTOAMIEH 13 Bogopona u C3alKuia;

R’ 1 R® He3aBHCHMO BHIGHPAIOT M3 IPYIIIIEL, COCTOSIIEH W3 Boxopona u CoalKuia;

R’ BBIGHpPAIOT M3 TPYNIBL, COCTOAMEH U3 (eHHIa, MUPUIMIA M MHPUMUINHA, TIe
deHmsbHAsT W TNHUPUAMIIBHAS TPYNNbl  HEOOS3aTENbHO 3aMeIleHbl OJHUM WIH  Oolee
3aMeCcTHTeNSIMH, BbIOpaHHBIMU U3 rpymmbl, coctosimeit u3 Cl, F, NH,, Me, NHMe, merokcwy,
sroken, CONH,, CONHMe, OCH,R’, OCF;, OCH,CN 1 ruapokcuna;
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7 o < o o
nmn R’ sBusercs KOHACHCUPOBAHHOU 6I/ILII/IK.]'II/ILIGCKOI/I CHUCTEMOU, Bbl6paHHOI/I us3

(\ Fo NR‘2
.L/ ~ / -

IPYIIBbL, COCTOSALLEH U3:

NR12

::1/ | o R?(/ I Rﬂ/ =

R11// R11// R”//
(If) (T3) (Tk)

rae kaxaeiii R'! Hesasucnumo BeIGHparoT u3 Bogopona, F, O (0Kco), MEeTHIA U 5THIA;, I
R" BbIOMparoT w3 Bomopona, Ciaanmkmna, Cssuuknoankmia, CssreTepoLUKINIA, COR"
SO.R®, Cjamkun-COR"™, Ciyanknn-OR"™, Ciankun-NRMRY, Ciankun-Cs. 7IIUKJIOAJIKHIIA,
COC_sankun- NR14R15 AMHUHOKHCJIOTBI U YETBEPTUYHOIO aMMOHHUEBOT'O KaTHOHA (NR16 ");

R"” Beibupator u3 Cjankmna, Cs7HHKI0ANKIIA, GEHIIA U MOHOLMKIHYECKOTo 5-6-
YJIEHHOTO reTepoapuia, rae GpeHus uiu S-6-uJIeHHBIH reTepoapusl HeoOs3aTeNbHO 3aMeleHbl
ONHUM WM OOjiee 3aMECTUTENSIMH, BBIOPAHHBIMU W3 TPYIINbI, COCTOsied u3 rajnoreHa, Ci.
»ankuna, O (okco), S (cympdurmma), NR’R*, OR® u SR*;

R" u R" HesaBucumo BbIOMparoT u3 Bogopoaa, Cisankuna, Ciaankunrunpokcuia, Cs.
JUMKIIOANKIIA, (PeHIIIA, MOHOLIMKIIMYECKOTO 5-6-umeHHoro rerepoapuia 1 SO.RY, rie dennn
WK S5-6-4JIeHHBIN reTepoapuil HeoOs3aTeNbHO 3aMELIeHbl OMHUM WK Oojiee 3aMEeCTUTEISIMHU,
BBIOpaHHBIMU W3 TPYIIbL, cOCTosmeil u3 ranmoreHa, Cioankmina, O (okco), S (cyabdpuHuma),
NR’R*, OR® u SR?;

R'® rpyrms! HesaBrcumo BeIGHparoT w3 C4ankuna u (eHnna, rae GpeHun HeoBsI3aTeIbHO
3aMeLIeH OTHUM WK 0oJiee 3aMECTHTENSIMH, BLIOPAHHBIMU U3 TPYIIIbIL, COCTOSIIEH U3 rajoreHa,
C1oanxuia, O (okco), S (cynbdunmna), NR’R*, OR? u SR?;

R’ BBIGHpAIOT M3 TIPYMIBL cocTosmel u3 (eHWIa, HeobA3aTeNbHO 3aMerleHHoro F,
metriiom, NH, u OH; n

R' BbiGupator u3 rpymmbl, cocrosieil u3 (eHHna, MUPHAWIA U MHPULMHOHA, TIE
(deHmIbPHAsT W NUPUAMIIBHAs TPYNNbl  HEOOs3aTeNbHO 3aMEIIeHbl OJHMM WiIHd  Oolee
3aMECTUTEISIMH, BBIOPAHHBIMU W3 TPYIIBL, cocTtosmeid u3 ramoreHa, Cisankmma, O (0kco),
S(cynbpunanna), C;4ankokcw, CONR’R*, NR’R?, ORS, runpokcmia, OCFj;, -CFs, RS, Cy
suuknoankuia, Cs;reTeponuKInia, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C1_4aJ'IKI/IJI-OR14, Ci

1415 14p 15
R, Ciankun-Csynuknoankuna, COCi4ankun-NR™R™, aMHHOKUCIOTBI H

16+

4alIKkI-NR
YeTBEPTUYHOrO aMMOHMEBOro katnoHa (NH 4

IIpennouturensHO, R* sBisiercst NH, B 1060M 13 MIPENCTABICHHBIX BBILIE BAPHUAHTOB
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IIEPBOTrO aCIeKTa JAHHOTO H300pETeHHs.
CornacHO JpyroMy MpPEANOYTHTENIbHOMY BAapUAHTy MEPBOrO AacleKTa JaHHOTO
n300peTeHus], MpeACTaBIeHO coenuHeHne oOmel dopmynsl (V) unu ero ¢apManeBTUYeCKH

npuemsIeMasi CoJlb, TUAPAT, COJBBAT WM CIIOXKHBIN 3pup:

R7
N
/ \ R2
10 N
R H V)
rac

R? sBisiercss NHa;

R’ BbiGuparoT 3 rpymmel, cocrosmmeil n3 (eHWIA W THPHUAMIA, I (EHHTbHAS U
NUPUAMIIbHAS TPYNIbl  HEOOs3aTeNbHO 3aMEIIeHbl ONHMM WM Ooliee  3aMECTUTEINSIMHU,
BbIOpaHHbIMU U3 rpynmel, cocrosimeir w3 Cl, F, NH,, Me, NHMe, wmerokcu, CONH,,
OCHs¢ropdenuna u ruapokcuna,;

umn R’ semstercs KOHJIEHCUPOBAHHONW OWIMKJINYECKOH CHCTEMOW, BBIOPaHHOW U3

IPYNIBL, COCTOSALIEH U3:

0L OO O
P "% o R
g1 ’ X b ‘ AN Rl | = R | i I R
K
KN e Rt
(Ic) (Id)

(Ia) (Ib) (Te)
’(\N NR'2 NR'2
';1\1/’ N R?(/ A R”/ ’ =
L L L r‘g
Rﬂ =3 R11
(If) (I3) (Ik)

rae kaxmbii R' sissercst Bonoponom, n R'? eeiGuparor us Bogopona, Ciganknia, Cs.
suuknoankuia, Cs7reTeponrKInIa, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C14aJ'IKI/IJI—OR14, Ci.
4aJ'IKI/IJ'I-NR14R15, Ci4anknn-Cs 7IUKI0aIKUIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKHCJIOTBL U
YeTBEPTUYHOIO aMMOHHUEBOTO KaTHOHA (NRI(’4+ ;

R"” BeiGupator u3 Cjyankmna, Cs7HHKI0ANKIIa, GEHIIA U MOHOLMKIHYECKOTO 5-6-
YJICHHOTO reTepoapuiia, GeHwT Wik S-6-4JIeHHBIH reTepoapui HeoOs13aTeIbHO 3aMeIeHbl OJTHUM
win 0oJiee 3aMEeCTUTEIISIMH, BBIOPAaHHBIMHU U3 TPYMIIbI, COCTOsIer u3 raynoreHa, Cjoamkmna, O
(okco), S (cynbdunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOHparoT U3 Bomopona, Ciaankuna, Cisankmiruapokcmna, Cs.

13
7IUKJIOANIKMIIA, (PeHUIIA, MOHOLMKJIMYECKOTO S-6-unenHoro rerepoapuia u SO,R™, denun wiu
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5-6-uneHHBIN reTepoapusl HeoOS3aTeNbHO 3aMeIleHbl OJHUM WM 0Oojiee 3aMECTUTEISIMH,
BBIOpAaHHBIMU W3 TPYIIBL, coctosiieil u3 ramoreHa, Cioankmna, O (okco), S (cynabdpunmma),
NR’R*, OR® n SR’

R'® rpynmer HesaBucumo BIGHparoT u3 Ciankina U (GeHua, BeHHT HeoBA3aTeTbHO
3aMelIeH OHUM WK 0oJjiee 3aMECTUTENSIMU, BLIOPAHHBIMU U3 TPYTIIbI, COCTOSIIEH 13 rajoreHa,
Ciankuna, O (okco), S (cynbdunuia), NR’R*, OR® u SR®; u

R' BoIGHpaoT M3 rpymmbl, COCTOAWEH M3 (eHHNa M MHPHAWIA, The (EeHWIbHAS |
NUPUAMIbHAS TPYMIbl  HEOOsI3aTeNbHO 3aMEIIeHbl ONHMM WM OoJiee 3aMECTUTENSIMHU,
BBIOpAaHHBIMU U3 TPYIIBI, cocTosiei u3 ranoreHa, Ciyankuna, O (okco), S(cynpdpununa), Ci.
4QJTKOKCH, CONR3R4, NR3R4, ORS, runpokcuna, OCF;, -CFs, Rg, Csymuknoankuna, Cs.
7TETEPOLUKIINIA, COR“’, SOZR13 , C14aJ'IKI/IJ'I-C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJIKI/IJI—NR14R15, C.L
4aKNI-C3 71UKIOAKHIIA, COC1_4aJ'IKI/IJ'I-NR14R15, AMUHOKHCJIOTBI ¥ Y€TBEPTUYHOTO
ammMoHmeBoro karrona (NH',Y).

CorjacHo Japyromy MpeONOYTHTENILHOMY BapUaHTy TIEPBOTO acCleKTa JaHHOTO
n300peTeHus], MPeACTaBIeHO coenuHeHue odmed dopmynsl (V) minn ero ¢papManeBTHIECKH

npuemMIIeMasi CoJib, THAPAT, COIBBAT WIIH CIIOKHBIN 3Pup:

R7
N
| M
R1 0 H (V)

i (] R? sBnsiercst NH>;

R’ siBsieTcss KOHIEHCHPOBAHHON OHIIMKIIMUECKOIl CHCTEMOi, BBIOPAHHON M3 IPYIIIbI,

U

o h
O O K N
R1%\ b N o | AN R | Xy :”/l AN
LA - L LA A L A ¢
(Ib)

COCTOSIIIEN U3!

R11 RH Rﬁ
(Ia) (Ic) (Id) (Ie)
‘(\N NR'2 (\NR12
:1\1/‘ = R?f/ X R”/ ’ N
L & L r‘fr
RH R11 R11
(If) (I3) (Ik)

. pll 12
rne kaxkaeid R siBisiercss Bogoponom, u R~ BeiduparoT u3 Bomopona, Ciankmna, Cs
13 13 14 14
suuknoankuna, Cgsrerepouukiuina, COR™, SO,R™, Cjankun-COR™, Ci4ankun-OR™, Cy.

1415 14p 15
4ankm-NR 'R, Ciankmn-Csyiuknoankuna, COCisankun-NR 'R™,  aMUHOKHCIOTBI U
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16
YETBEPTUYHOTO aMMOHHMEBOTO KatroHa (NR “4")

RY BeIOMparoT U3 Cj4ankua, C3_7LII/IKJ'10aJ'IKI/IJ'Ia, (deHnma U MOHOLMKJIMYECKOTO 5-6-
YJIGHHOTO rerepoapuiia, GeHwT Wi S-6-4IeHHBIH rerepoapui HeoOs13aTeIbHO 3aMeIeHbl OJHUM
wi 0oJiee 3aMEeCTUTENSIMH, BBIOPAaHHBIMHU U3 TPYMIIbI, cocTosimen u3 ranoreHa, Cjoankmna, O
(okco), S (cymshunmna), NR’RY, OR® u SR’;

R'" u R" nesasucumo BeIOUparoT u3 Bopopona, Cjsankuna, Ciyankunruapokcuna, Cs.
JUMKIIOANKIIA, (PEHNIIA, MOHOLMKIIUECKOrO 5-6-ueHHoro rerepoapuia 1 SO,R™, dennn mmm
5-6-ujieHHBIH TeTepoapwyl HeoOs3aTeNIbHO 3aMEIleHbl OJHUM WK OoJiee 3aMeCTUTENISIMH,
BBIOpAaHHBIMU W3 TPYIIbL, COCTOsIIEeH u3 ramoreHa, Cirankuna, O (okco), S (cynabdpuHuma),
NR’R*, OR? u SR?;

R'® rpynmer Hesasucumo BeiGHparoT n3 Cisankina U GeHnua, BeHHn HeoBA3aTeTbHO
3aMelleH OJHUM WU 0oJjiee 3aMECTUTENISIMU, BBIOPAHHBIMU U3 TPYIIIBI, COCTOSIICH U3 rajloreHa,
Cranxuia, O (okco), S (cynbduumna), NR'RY, OR® u SR*; u

R' BeIGHparOT M3 TpymmBL cocTosAmeld w3 (peHHNa W NUpHANNA, rae (BeHWIbHAS W
MUPHUIWIbHAS TPYIIBI  HEOOsS3aTeNbHO 3aMelleHbl OJHHM MM Oojiee 3aMEeCTHTENISIMHU,
BBIOpAaHHBIMU U3 TPYIIBI, cocTosei u3 ramoreHa, Ciyankmia, O (okco), S(cynmpdpununa), Ci.
4QJTKOKCH, CONR3R4, NR3R4, ORS, runpokcunia, OCF;, -CFs, RS, Csymuknoankuna, Cau.
JTETEPOLIUKIINIA, COR" , SOZR13 , C14aJ'IKI/IJ'I-C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I—NR14R15, C.
4QMKHNT-C3 71UKIOATKHIIA, COC1_4aJ'IKI/IJ'I-NR14R15, AMUHOKHUCJIOTBI ¥ Y€TBEPTUYHOTO
amMmoHHeBoro karrona (NH'%, +)

IIpennoururensHo, R' BbI6I/IpaIOT U3 TPYIIBL, cocTosied u3 (peHnna u nupuauia, rae
deHunbHAasT W THUPUAMIbHAS TPYONbl  HEOOSI3aTENbHO 3aMELIeHbl OJHUM MM OoJjee
samecturessimu, BoiOpanHbiMu u3 Cl, F, NH,, NHMe, Cj,ankuna, C;,amkoxcu, CONH,,
CONHMe, CONMe,, OCH,Csuuknoankuna, OCsuuknoankmwia, OCF; u rugpokcuna. bonee
NPEATIOYTUTENIbHO, (PeHUIbHAS U MUPUANUIIbHAS TPYIIIbI HEOOSI3aTENbHO 3aMEIEeHbl OJHUM HJIH
Oonee 3amecturessimu, BeiOpanubivu u3 Cl, F, NH,, NHMe u C1ankua.

IIpennoururensHo, R’ sBmsercs KOHJIEHCPOBAHHOW OWLIMKIMYECKOH CHCTEMOW,

BBIOPAHHOW U3 TPYIIIBI, COCTOSIIEH H3:

Os
R'” | ‘ \ R” | R | \ RN | N
s A
R L (_\_;5 R11// R”// Rﬁ/ RM ‘J"-y
(Ta) (Ib) d) (Te)



31

L pll 12
rae kaxapii R sBisercs Bomoponom, u R BeiOuparor u3 Bogopona, Cisankuna, Cs.

13 13 14 14
suuknoankuna, Cgsrerepouuknuina, COR™, SO,R™, Cjankun-COR™, Cihankun-OR™, Cy.
14115 l4p 15
R, Cijankun-Cssnuknoankuna, COCi4ankun-NR™R™, aMHHOKUCIOTBI H

16
YeTBEPTUYHOIO aMMOHHEBOro katuona (NR ),

salIkiI-NR

R" BeiGuparor u3 Cjankuna, Cs IUKIOANKIN, (BEHWIA ¥ MOHOLMKIHYECKOro 5-6-
YJIEHHOTO TeTepoapuiia, GeHuI Uitk S-6-4IeHHbIH reTepoapuil Heo0s3aTeIbHO 3aMeIIeHbl OTHUM
win 0oJiee 3aMeCTUTENSIMH, BBIOPAHHBIMH M3 TPYIIIbI, COCTOsALIeH u3 rajoreHa, Cjoamkuna, O
(0xco), S (cymsdurnna), NR'RY, OR® u SR?;

R" u R nesasucumo BbIOMparoT U3 Bomopona, Cisankuna, Ciankunruapokcuna, Cs.
7IUKJIOANKIIA, (PeHUIIa, MOHOLIMKJIMYECKOTO 5-6-4JIeHHOTO reTepoapuiia u SO,R", beHun i
5-6-ujieHHBIH TeTepoapwyl HeoOs3aTeNIbHO 3aMEIIeHbl OJHUM WJH OoJiee 3aMeCTUTENSIMH,
BBIOpAaHHBIMU W3 TPYIIBL, COCTOsIIer u3 ramoreHa, Cirankmna, O (okco), S (cynapdpuHmma),
NR’R*, OR? u SR?;

R'® rpynmer Hesasucnumo BbiGHparoT u3 Cisankina U GeHnia, BeHHn HeoBA3aTeTbHO
3aMelleH OHUM WU 0oJiee 3aMECTUTEISIMU, BLIOPAHHBIMU U3 TPYIIIBI, COCTOSIICH U3 raJioreHa,
C1ankmia, O (okco), S (cynbdunmna), NR’RY, OR® u SR®.

IIpennoururensHo, R sBrsercs NUPUAWJIBHON TPYNIOH, A€ NUPUAWIbHAs Ipynna
HeoOs3aTeIbHO 3aMelleHa OMHUM Win Oosiee 3amecturensiMmu, BeiOpanHbiMu u3 Cl, F, NH,,
NHMe, Cirankuna, Cirankoxkcu, CONH,, CONHMe, CONMe,, OCH,Csnuknoankunia,
OCsumknoankuna, OCF; wu runpokcmna. bojee mnpennmouTurenbHO, OOWH WM Oojiee
3amecrureneit Beiouparot u3 Cl, F, NH,, NHMe u C; ankuna.

CorymacHO JpyroMy MpEONOYTUTENIbBHOMY BAapUAHTy IEPBOTO acHeKTa JaHHOTO
u300peTeHus], MpeaCTaBleHO coenuHeHne oOmed ¢opmynbl (V) uim ero ¢papMaleBTUYECKH

npuemiIeMasi CoJib, THAPAT, COJIbBAT WIIN CJIOXKHBIH 3¢up:

RT
N
=
10 N
R H Y
rae R? sBnsiercs NHo»;

K\NR*2

\/ \

)

R’ sBnsercs (Ie) u kaxcusiii R'! sBisercs Bonoponom n R'? Beibuparor
u3 Bojopoxaa, Cjsankuna, Cs7IUKIOANKWNIA, C1_4aJ'IKI/IJ'I-C02R14, C1_4aJ'IKI/IJ'I-OR14 u Cjsankui-
NRMR':

R u R" HesaBucumo BbIOHparoT u3 Bopopoxaa, Ciankmna, Csyaukioankuia, GeHuna,

13 o
MOHOLIMKJINYECKOTo S-6-uneHHoro rerepoapmia u SO2R ™, ¢hennn i 5-6-4ieHHbIi reTepoapui
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HeoOs13aTeNIbHO 3aMelIeHbl OJHUM MM 0oJiee 3aMECTUTENSIMH, BBIOPAHHBIMH W3 TPYIIIbL,
cocrosiieii u3 ranorena, Ciankuma, O (okco), S (cyapdunmia), NR’R?, OR® u SR*;

R" BeIOUparoT u3 Ciqankmna, Csyaukioankuwia, (peHmna U MOHOLMKINYECKOro S-6-
YJIEHHOTO reTepoapuia, GeHns uim S-6-uIeHHbIH rerepoapuil Heo0s3aTeNIbHO 3aMeleHbl OTHUM
win Ooliee 3aMECTUTEISIMH, BBIOPAHHBIMU U3 TPYMIIbI, cocTosmell u3 ranorena, Ciankmna, O
(okco), S (cympdpunnna), NR’R?, OR® u SR*; u

R sBusiercs NUPUIWIBHONH TPYIIOH, ThAe NHPUAMWIbHAS TIPyHmna HeoOs3aTeIbHO
3aMelleHa OIHUM WK OoJiee 3aMeCTHTENSIMH, BbIOpaHHBIMU M3 rpymmbl, cocrosimeid u3 Cl, F,
NH, n meTnna.

CormacHo JpyromMy NpPEANOYTUTENILHOMY BapUAHTy TIEPBOTO acHeKTa JaHHOTO
n300peTeHus], MpeacTaBieHo coenuHeHue odmer ¢dopmynsl (V) wim ero ¢papMaleBTHYECKU

npUeMIIeMasi COJIb, TUAPAT, COJBBAT WIIH CIIOXKHBIA 3up:

R7
N
=
10 N
R H V)
rae R? sBnsercs NHo>;

K\NRQ

\/ \

R‘H ’

A
11 rsfr

R’ sBnsercs (Ie) n xaxxapIi R sBmsercs BOZOPOAOM U R" BBIOMPAIOT

u3 Bopopoxaa, Ciyankuna, Cs;LUKIOANKIIA, C1_4aJ'IKI/IJ'I-C02R14, C1.4aJ'IKI/IJ'I-OR14 u Ci4ankmi-

NR MRS

R" u R" nesasucumo BbIOMparoT U3 Bopopoxaa, Ci4ankuna, Cs7ukioankuia, GeHuna,
MOHOLIMKJIHYECKOTO 5-6-4ieHHOro rerepoapmia u SO-R", dennn mm 5-6-unennbiii rerepoapui
HEeoOs3aTeNIbHO 3aMEIIeHbl OJHUM MM 0ojiee 3aMECTUTENSIMH, BBIOPAHHBIMH W3 TPYIIIIbIL,
cocrosiieii u3 ranorena, Cioankuna, O (0kco), S (cyappunmia), NR’R?, OR? u SR*;

RY BeIOUparoT U3 Cj4ankmna, CsyIukioankuwia, (peHnna U MOHOLIMKIUNYECKOro S-6-
YJIEHHOTO TeTepoapmiia, (GeHnI Uil S-6-1IeHHBIH reTepoapui Heo0s3aTeNIbHO 3aMEIIeHbI OTHUM
win 0oJiee 3aMEeCTUTENSIMY, BBIOPAHHBIMHU W3 TPYIIBI, cocTosieit u3 ranoreHa, Cjrankmna, O
(okco), S (cymbdunnna), NR’RY, OR® u SR?; u

R sBusercs NUPUAMIBHOW TPYNIOH, TI7e NHPUAWJIbHAS Tpynmna HeoOs3aTeNbHO
3aMelIeHa METHUIIOM.

CormacHo apyromy NpPEANOYTUTENHOMY BapUaHTy TIEPBOTO acHeKkTa JaHHOTO
n300peTeHus], MPEACTaBIeHO coenuHeHne oOmel ¢opmynsl (V) unm ero ¢apManeBTUIECKH

npuemsIeMasi CoJlb, TUAPAT, COIBBAT WM CIIOXKHBIN 3Qup:
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RT
N
=
10 N
R H V)
rmue R? sBnsieTcs NH;;

(//ﬁ\\NR@

o ol 12
R’ sBnsercs (Ie) m xaxxaeiii R sBsiercst BogopoaoM u R~ BeiOuparot

14 14
u3 Bomopoxa, Cjsankuna, Csjuuknoankuia, Ci4ankun-CO,R™, Ciyankun-OR™ u Cy4ankun-
NRMR':

R" u RY nesasucumo BbIOHparoT U3 Bopopoxaa, Ci4ankuna, Cs7IuKiIoankuia, GeHuna,
MOHOILMKJIMYECKOTO S5-6-4JIGHHOTO rerepoapuia u SO,R", (beHuT 1 5-6-4JIeHHBIH reTepoapu
HeoOs3aTeIbHO 3aMEIleHbl ONHUM WiH 0Oojiee 3aMECTUTENISIMH, BBIOPAHHBIMH W3 TPYIIIBI,
cocrosiiei u3 ranorena, Ciankuna, O (okco), S (cyappunmia), NR’R?, OR? u SR*;

R" BeIOUparoT U3 Cjankmna, CsyIukioankuwia, (peHmTa U MOHOLMKINYECKOro S-6-
YJICHHOTO reTepoapuiia, GeHwT Wik S-6-4IeHHBIH reTepoapui HeoOs13aTeIbHO 3aMeIeHbl OJJHUM
wi 0oJiee 3aMEeCTUTENISIMH, BBIOPAHHBIMHU U3 T'PYMIIbI, COCTOser u3 raynoreHa, Cjoankmna, O
(okco), S (cymbdunmna), NR’R*, OR? u SR?; u

R' sensercs NUPUAWIBHON TPYNION, 3aMELIEHHON METWIOM, NPEANIOYTUTEIBHO, R'

N~

-

ABJIACTCA

CoriacHo nepBoMy NPEATIOYTUTENLHOMY aCTIEKTy coeauHenus oomeit popmynsl (I1) wmu
ero (papMareBTHUECKH IPUEMIIEMON COJIM, TMAPATa, CONbBATa MJIM CIOXKHOIO 3(Hpa COriacHO
BTOPOMY aCHEKTy JAHHOTO N300PETEeHNs], IPEICTABICHO COSANHEHNE I ero (papMaleBTHIeCKn

npuemJieMasi CoJib, THAPAT, COJIbBAT WJIH CIIOKHBIN 3¢up, umeromiee ooy dopmyny(IIl):

R7
N
=
1
R10 X (1)
rae

X! BeIOMparoT m3 NH wnu S;

R? BBIOMPAIOT M3 TPYIIIBI, COCTOSIEH U3 NHR3, Cl, runpoxcuna, —CHzNR5R6, COOH u -
CONR’RY;

R’ u R* HesaBuCHMO BHIGHPAIOT M3 IPYIIIIBL, COCTOSIIEH 13 Bonopoaa u C | 3alKuia;

5 16 o
R” u R” He3aBucuMO BBIOMPAIOT U3 IPYIIIIBL, COCTOsAIIEH U3 Bogopoaa u Cioankuna,
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R’ BBIOMPAIOT M3 TPYMIbL COCTOsALIEH U3 (heHWIa, MOHOLMKINYECKOrO O-YJIEHHOTO
a30TCOAEpPIKAINero TeTePOLHKIIIA W MOHOLUKINYECKOrOo O-4JCHHOTO a30TCOIEPIKAIIero
rerepoapmwia, rae (EHUIbHOE KOJBIO 3aMElIEHO OJHUM MIn 0ojiee 3aMeCTHTENSIMHU,
BbIOpaHHBIMU W3 rpynmbl, cocrosueit n3 NH,, NHMe, CONR3R4, ORS, OCF;, OCH,CN wu
THJIPOKCHIIA, M O-WICHHAs! a30TCOAEepIKallasi TeTepOLUKINIbHAS 1 O-WIeHHAsl a30TCOAEepIKaIast
rerepoapuiibHasl TPYMNbl HEOOS3aTENIbHO 3aMeIleHbl OOHUM WM OoJjiee 3aMECTHTENSIMHU,
BbIOpaHHbiMU U3 rpymnbl, coctosiied u3 Cl, F, NH,, NHMe, Cj,ankuna, C;jankokcwy,
CONR’R?, OR®, OCF;, OCH,CN 1 rumpokcnia;

wm R’ seistercs KOHJICHCHPOBAHHOW OWIUKIMYECKONW CUCTEMOH, BBIOpAaHHOH U3

IPYIIBI, COCTOSALIEH U3:

~ ™ 3 O
o el o/ AN, 0%
R | S o ‘ R R | QAN R | oy | AN

L A R LA A A ¢

=3 =3 rM
(Ta) (Th) (Tc) (Td) (Te)
:1\1/‘ = R?1/ X R”/’ N
L P L P L r‘fr
R1‘1 R R'I‘I
(If) (I7) (Ik)

rie kaxpii R' HesaBrcumo BiGHparoT 13 Boxopona, ranorena, O (okco) u C4aikuia;
u R'? BbIOUparoT u3 Bomopona, Cjsankuia, Csyumkioankuna, Cs;reTepolMKIIa, COR13,
SOZRB, C1_4aJ1KI/IJ1-C02R14, C1_4aJIKI/IJI-OR14, C1_4aJ'IKI/IJI-NR14R15, C4ankmn-Cs 7IUKI0aIKHIIIA,
COC1_4anKI/m—NR14R15, AMUHOKHCIIOTBI U YETBEPTUYHOTO aMMOHHEBOT'O KaTHOHA (NRI(’4+ ;

R" BoIOUparoT U3 Cjjankuna, Csrlukioaikuia, (peHnna U MOHOLMKJIUYECKOro S-6-
YJIEHHOTO reTepoapuiia, GeHwT WK 5-6-4JIeHHBIH reTepoapui HeoOs3aTeIbHO 3aMEIIeHbI OTHUM
win OoJiee 3aMeCTUTENSIMH, BBIOPAHHBIMU W3 TPYIIbI, COCTOsIIel u3 ranoreHa, Cjrankuna, O
(oxco), S (cymsdurnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOHparoT U3 Bomopona, Cisankuna, C;sankunruapokcuna, Cs
7IUKJIOANIKIIA, (DeHUIIa, MOHOLMKJIMYECKOTO S5-6-4JIeHHOTO reTepoapuiia u SO,R", beHun wim
5-6-uneHHBIN TeTepoapwyl HeoOs3aTeNIbHO 3aMEIIeHbl OJHUM WJH Oojiee 3aMeCTUTENSIMHU,
BBIOpAaHHBIMU W3 TPYIIBL, COCTOsAIer u3 ramoreHa, Cijankmna, O (okco), S (cynapdpuHmma),
NR’R*, OR® u SR?;

R'® rpyrmbl Hesasucumo BbIGHparOT 13 Caiknia M eHrna, GEHH HeoBS3aTeNbHO
3aMeIleH OHUM WU 0oJjiee 3aMECTHTEIISIMHU, BBIOPAHHBIMU U3 TPYIIIBI, COCTOSIICH U3 raJloreHa,
C1oankuia, O (okco), S (cynbdunmna), NR’R?, OR® u SR?;

R’ BBIOMPAIOT M3 TPYIIBI, COCTOsIEH U3 (heHnIa, HeoOA3aTeIbHO 3aMELICHHOTO OHUM

iy OoJee 3aMeCTUTENSIMY, BBIOpPAaHHBIME U3 rpymrbl, cocrosmer us Cl, F, meruna, NH,, NHMe
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u OH;
R" BBIOMPAIOT M3 TPYIIBI, COCTOAIIEH M3 (PeHMIa U MOHOLMKINYECKOTO O-4JIEHHOTO
a30TCOAEpIKAINero  reTepoapmyia,  MOHOLMKINYECKOr0  O-YJIEHHOTO  a30TCOMEPIKaIlIero
rerepourkKiImia, rae (eHuna HeoOs3aTeNbHO 3aMeIleH OJHUM MM OoJjiee 3aMeCTUTENSIMH,
BBIOPAHHBIMH U3 Ipymmbl, cocrosmeii u3 Cjqankmia, O (okco), S(cynpdunmaa), CONR’R?,
NR3R4, ORS, ruapokcuna, OCF;, -CFs, RS, Csyuuknoankmna, Cy7TeTeporuKIInIa, COR13,
SOZRB, C1_4aJ1KI/IJ1-C02R14, C14aJIKI/IJI-OR14, C1_4aJ'IKI/IJI—NR14R15, Cgankmn-Cs 7IUKII0aIKHIIIA,
COC4ankmn-NR"R ", aMuHOKHCIOTHI 1 YeTBepTHYHOrO aMMOHKeBoro kartnona (NH'®*), u 6-
YJIeHHAsl TeTepoapuiibHasl U O-4JIeHHAs] TeTePOLMKIINIbHAS TPYIIbl HEOOS3aTeIbHO 3aMEIIEeHbI
ONHUM WK OOJiee 3aMECTHTENSIMH, BBIOPAHHBIMHM W3 TPYIINbL, COCTOsIed u3 rajorena, Ci
sanxuna, O (okco), S(cynbpununa), C; 4anKoKkcH, CONR’® R4, NR? R4, ORg, runpokcuia, OCFj, -
CF;, RS, Csymuknoankmna, Cy7reTeponuKkimia, COR" , SOZR13 , C1_4aJ'IKI/IJ'I-C02R14, C4anxun-
OR14, C1_4aJ'IKI/IJI—NR14R15, Cianxmn-Cs 7IUKI0aIKIIA, COC1_4aJ'IKI/IJ'I-NR14R15, AMHUHOKHUCJIOTHI

M 4EeTBEPTHYHOrO aMMOHHeBOro kationa (NH',H);
wm R' sBisercs KOHJIEHCHPOBAHHOW OWMLIMKIMYECKOW CHCTEMOW, BBIOPAHHOH W3

IPyNIBbL, COCTOSALIEH U3:

O L L
R”\|\ Rb N (;:|\ R11[\ ;1\|\\
|
s A F
R”// ‘:’J R11// R”// R“/ R T,Jr
(Ia) (Ib) (Ic) (Id) (Ie)
)
N
R11 | =
L P
R
(If)

rae kaxaeii R'! HesaBrcumo BBIOUPAIOT W3 Bojopona, rajoreHa u Cjjankuina u R
BbIOMpArOT U3 Bonopoxaa u Ci4ankua.

CornmacHO JpyroMy MpPeONOYTUTEILHOMY BapHAHTYy BTOPOTO AaclekTa JaHHOTO
u300peTeHus, MPEACTABIEHO COENMHEHWE WM ero (apManeBTUYeCKH mpuemyeMasi CoJb,

THJIPAT, COJIbBAT WIIH CIIOXKHBIN 3¢up, umeromiee odmyro Gopmyny (IV):

RT
N
/ \ R2
R10 N
H (Iv)
rae

R* BBIOUPAIOT U3 TPYIIIIbI, COCTOSIIEH U3 NHR? i -CH,NRR®;
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R’ u R* HesaBucHMO BHIGHPAIOT U3 IPYIINIBL, COCTOAIIEH 13 Bonopoaa i C 3alkuia;

R’ 1 R® He3aBHCHMO BHIGHPAIOT M3 IPYIIIIBI, COCTOSIIEH U3 Bomopona i C | alkuia;

R’ BIGHpAIOT M3 TpYNNbL, COCTOAMEH U3 (DeHHIA, MUPUAMIA M MHPUMUINHA, TIe
(deHnpHas Tpynmna 3ameleHa OJHUM MIH Ooyiee 3aMECTUTENSIMH, BBIOPAHHBIMU W3 TPYIIIBI,
cocrosimert 3 NH,, NHMe, CONH,, CONHMe, OCH2R9, OCF;, OCH,CN u ruznpokcun, u
NUPUAWIbHAS Tpynma HeoOsA3aTeNbHO 3aMelleHa OJHMM MM Oojiee  3aMeCTUTEISIMU,
BbIOpaHHbIMU U3 Tpymmbl, coctosiuieit u3 Cl, F, NH,, Me, NHMe, merokcu, stokcu, CONH,,
CONHMe, OCH,R’, OCF3, OCH,CN;

wm R’ seistercs KOHJICHCHPOBAHHOW OWIUKIMYECKONW CUCTEMOH, BBIOpAaHHOH U3

IPYIIBI, COCTOSALIEH U3:

~ L OO Or
o el o/ AN, 0%
Rr11 | \ C ‘ \ R | \ Rr1 | R | \
R”// qrrf R“// R”// Rﬁ// RH// ‘JJJ
(Te) (Tc)

(Ta) (Th) (Te)
‘(\N (_—\NR*2 NR?2
:1\1/‘ = R?(/ X R“/ ’ =
L P L L r‘fr
R R R11
(If) (IJ) (Ik)

roe kaxabii R'' Hesasucimo BeiGHparoT u3 Bogopoma, F, O (0kco), MeTHIa 1 5THIa; U
R" BbIOUparoT u3 Bomopona, Cjsankuma, Csyumknoankuna, C,;TeTepoLUKITHIA, COR13,
SOZRB, C1_4aJ1KI/IJ1-C02R14, C1_4aJIKI/IJI-OR14, C1_4aJ'IKI/IJI-NR14R15, C4ankmn-Cs 7IUKI0aIKHIIIA,
COC1_4anKI/m—NR14R15, AMUHOKHCIIOTBI U YETBEPTUYHOTO aMMOHHEBOT'O KaTHOHA (NRI(’4+ ;

R" BoIOUparoT u3 Cjjankuna, CsrIukioaikuwia, (eHnna U MOHOLMKIUYECKOro S-6-
YJIEHHOTO reTepoapuiia, GeHwT WK 5-6-4JIeHHBIH reTepoapui HeoOs3aTeIbHO 3aMEIIeHbI OTHUM
win OoJiee 3aMeCTUTENSIMH, BHIOPAHHBIMHU U3 TPYMIIbI, COCTOsIIEH u3 ranoreHa, Cjoankuna, O
(oxco), S (cynbdunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOHparoT U3 Bomopona, Cisankuna, C;sankunruapokcuna, Cs
7IUKJIOANIKIIA, (DeHUIIa, MOHOLMKJIMYECKOTO S5-6-4JIeHHOTO reTepoapuiia u SO,R", beHun wim
5-6-uneHHBIN TeTepoapwyl HeoOs3aTeNIbHO 3aMEIIeHbl OJHUM WJH Oojiee 3aMeCTUTENSIMHU,
BBIOpAaHHBIMU W3 TPYMIBL, cocTosmeil u3 ramoreHa, Cjoankmna, O (okco), S (cynapdpuHmma),
NR’R*, OR? u SR?;

R'® rpyrmb Hesasucumo BbiGHparoT 13 Cankuna ¥ (eHnna, GeH HeoBA3aTeNbHO
3aMelleH OHUM WK 0oJiee 3aMECTUTENISIMU, BLIOPAHHBIMU U3 TPYTIIbI, COCTOSIIEH 13 rajoreHa,
C1oankuia, O (okco), S (cynbduumna), NR’R*, OR® u SR?;

R’ BRIGHpAIOT M3 TIpyMNIBL cocTosmel u3 (eHWIa, HeobA3aTeNbHO 3aMeIneHHoro F,

metuniom, NH, u OH; u
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R'" BeIGHpArOT U3 rpyIIbl, COCTOSMEH 13 heHNMIa, MMPHANIA i THPHINHOHA, re (eHIT
HeoOs3aTeIbHO 3aMEIleH OJHUM WiIH 0ojiee 3aMeCTUTENSIMH, BBIOPAHHBIMH W3 TPYIIIHI,
cocrosimeii u3 Cjqankma, O (okco), S(cympduumm), CONR’R?, NR’R?, OR®, rumpokcuia,
OCFs;, -CF;, Rg, Csyuukioankuia, C47reTepoLuKIIna, CORB, SOZRB, C1_4aJ'IKI/IJ1-C02R14, C.
4aJ'IKI/IJ'I-OR14, C14aJ'II(I/IJ'I-NR14R15, Ciganxmn-Cs_7IUKI0AIKHIIA, COC1_4aJ'IKI/IJI-NR14R15,

16 +

AMMHOKHCJIOTHI U YeTBEPTHYHOr0 aMMOHueBoro karuona (NH °47), u nupuani HeoOs3aTenbHO

3aMelIeH OTHUM WK 0oJjiee 3aMECTHTENSIMU, BLIOPAHHBIMU U3 TPYIIIbI, COCTOSIIEH 13 rajoreHa,
Cisanxuia, O (okco), S(cymppunmma), Cisanxoxen, CONR’RY, NR’R?, OR®, rumpokcuna,
OCF;, -CF;, Rg, Cs_quuknoankuia, Cy reTeponukinia, COR" , SOZR13 , C1_4am<1/1J1—C02R14, C.

l4p 15 14 15
R™, Cijankun-Cyyuuknoankuna, COCizanxkun-NR™R™,

16+

4aJ'IKI/IJ'I-OR14, Ciankun-NR
AMUHOKHCJIOTHI U YETBEPTHYHOTO aMMOHHEBOro karuoHa (NH 4
[MpennoyrurenpHO, R? sBasiercs NH, B YKA3aHHBIX BBIIIE MPEINOYTUTEIHHBIX BApUAHTAX
BTOPOT'O aCMeKTa JaHHOTO U300peTeHUsI.
CorymacHO JpyromMy MpeONOYTUTEIPHOMY BapHAHTy BTOPOTO AacCleKTa JaHHOTO
u300peTeH s, MPEICTaBICHO COeAWHEHHe, WM ero (papMaleBTHYeCKH MpuemiieMasi COJb,

THIIPAT, COJIbBAT WM CIIOXKHBIN 3¢up, umerotiee oduryto Gopmyny (V):

R7
N
/ \ R2
10 N
R H V)
rae

R? sBysiercst NH;;

7 BBLIGMpAIOT W3 IPYIIBI, COCTOAMmEH 13 (GeHnTa U MUpHUANIa, rae (GeHuIbHAs TPyIa
3aMelleHa OTHMM WM Ooyiee 3aMeCTUTENSIMH, BBIOPAaHHBIMU M3 Ipymmbl, coctosimeil nu3 NHo,
NHMe, CONH,, OCHxpropdheruna v rugpokcuia, U MUPHAUAIbHAS TPYyMIa HEOOs3aTeNbHO
3aMelleHa OHUM WM OoJiee 3aMEeCTUTENIIMHU, BBIOpaHHBIMU M3 rpymmsbl, coctosmed u3 Cl, F,
NH,, Me, NHMe, metokcu, CONH,, OCH,dropdenuna u ruapokcuna;

wm R’ semstercs KOHJIEHCHPOBAHHOW OWIUKJINYECKOH CHUCTEMOH, BBIOpAaHHOH U3

IPyNIBbL, COCTOSALLEH U3:

DL 4L X
ol N R1?/| Ny 0K S
Rﬁ // LA // R”// ‘J‘rr

R1 RM rM1

(Ta) (Ic) (Td) (Te)
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‘ \N NR'2 NR'2
AN 05N R11/ X
R ’ R ’
R11// R11// R'I‘I// ‘J‘r!
(If) (I3) (Ik)

rae kaxeii R' sssercs BOZIOPOZIOM, U R'? BeIOMparoT u3 Bopopona, Cigankuna, Cs.
suuknoankuia, Cs;reTeponuKiuia, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C14anK1/m—ORI4, Ci.
4aJ'IKI/IJI-NR14R15, C4anxun-Cs ;THAPOKCHIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMHUHOKMCIIOTBI U
YeTBEPTUYHOIO aMMOHUEBOI'O KaTHOHA (NRI(’4+ ;

RY BoIOUparoT U3 Cjsankuna, CsyIukioaikuwia, (peHnna U MOHOLMKIUNYECKOro S-6-
YJIEHHOTO reTepoapuiia, GeHwT WK S-6-4JIeHHBIH reTepoapuil HeoOs3aTeIbHO 3aMEIIeHbI OTHUM
win OoJiee 3aMEeCTUTENSIMH, BBIOPAHHBIMU U3 TPYIIbI, cocTosei u3 ranoreHa, Cjrankuna, O
(okco), S (cyasdpunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOMparoT U3 Bomopona, Ciankuna, Cisankunruapokcuna, Cs
7IUKJIOATIKMIA, (DeHMIIA, MOHOLMKJIMYECKOTO S5-6-4JIEHHOTO TreTepoapuia u SO,R", benun wim
5-6-ujieHHBIN TeTepoapiyl HeoOs3aTeNIbHO 3aMEIIeHbl OJHUM WH Oojiee 3aMeCTUTEISIMH,
BBIOpAaHHBIMU W3 TPYIIBL, cocTosei u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmia),
NR’R*, OR® u SR?;

R'® rpynmer Hesasucumo BeiGuparoT u3 C4ankmia ¥ (ernna, GeHHT HeoGsI3aTeNbHO
3aMeIleHbl OJHUM WU OoJiee 3aMECTHTENSIMH, BBIODAHHBIMU M3 TPYIIIbL, COCTOSINEH H3
raniorena, Cyankuna, O (okco), S (cynpdunmna), NR’R?, OR? u SR*; u

R BBIOMPAIOT W3 TPYMIbL, COCTOsMIEeH u3 (eHwIa W NuUpuauia, rae QeHwn
HeoOsI3aTeNIbHO 3aMelleH OAHMM WM OoJjiee 3aMECTHTESIMU, BbIOPAHHBIMU W3 TPYIIIIBL
cocrositneit u3 Cjgankuna, O (okco), S(cynabdpuHmna), CONR’R?, NR’R?, OR?, TUAPOKCHIIA,
OCF;, -CF;, Rg, Cs_suuknoankuia, Cy reTeponuKinia, COR" , SOZR13 , C1_4a.HKI/I.H—C02R14, Ci.
48.J'IKI/IJI-OR14, C1_4a.IIKI/IJI-NR14R15, Ciganxun-Cs 7IUKI0aIKHIIA, COC1_4aJ]KI/IJ1—NR14R15,
AMUHOKHCJIOTHI U YETBEPTUYHOIO AMMOHHEBOIO KaTHOHA (NH164+), U TUPUINIT HeOOs3aTeNTbHO
3aMelleH OJHUM WK 0oJjiee 3aMECTUTENISIMU, BLIOPAHHBIMU U3 TPYIIIbI, COCTOSIICH U3 rajloreHa,
Ciganxmia, O (okco), S(cyaspunmia), Cisanxoxcn, CONR’R?, NR’R?, OR®, rumpokcuna,
OCF;, -CF;, Rg, Cs_quuknoankuna, Cs reTeponuKInia, COR" , SOZR13 , C1_4aJ'IKI/IJI—C02R14, Ci
4aJ'IKI/IJ'I-OR14, C1_4a.J'IKI/IJ'I-NR14R15, Ciganxmn-Cs 7IUKI0aIKHUIIA, COC1_4aHKI/IJI—NR14R15,
AMUHOKHCJIOTHI U Y€TBEPTHYHOTO AMMOHHUEBOTO KATHOHA (NHI64+ )

CorymacHO JpyroMy MpenNOYTUTEIPHOMY BApHAHTy BTOPOTO AaCHeKTa JaHHOTO
u300peTeHus], MPEACTABIEHO COSNMHEHWE WM ero (apManeBTUYeCKH mpuemyemasi CoJb,

THIIPAT, COJIbBAT WIIH CIIOXKHBIN 3¢up, uMmerotnee ooyt Gopmyny (V):
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RT
N
/ >—R2
R H V)

rmue R? sBasiercs NH;;
R’ sBstercs KOHJCHCUPOBAHHOW OWIMKJINYECKONH CHUCTEMOH, BBIOpAHHOW M3 TPYIIIIbI,

COCTOSIIIEN U3:

(Ta) (Th) (Ic) (Id) (Te)
‘(\N (\NRQ (\NR12
:1\1/‘ S R?1/ X R”/’ S
L L L »—‘Jj
Rr1 =3 R11
(If) (I3) (Ik)

roe kaxapii R siastercs BOZIOPOZIOM, U R" BBIOMparOT u3 Bopopona, Cisankuna, Cs.
suukioankuna, C47reTeponuKIna, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C14anKm-OR14, Ci.
sank-NRM“R Y, C14ankun-Cs_7LIUKJIOATKHIIA, COC1_4aJ'IKI/IJ'I-NR14R15, AMUHOKHCJIOTBI U
YeTBEpPTHYHOrO aMMOHHeBOro katioHa (NR';);

R" BeIOMparoT u3 Cj4ankmna, Cssuukioankuia, GeHusa U MOHOLMKIMYECKOro 5-6-
YJIEHHOTO reTepoapuiia, GeHT WK 5-6-4JIeHHBIH reTepoapusl HeoOsI3aTeIbHO 3aMeIeHbl OTHUM
win OoJiee 3aMEeCTUTENISIMH, BBIOPAHHBIMHU U3 TPYMIIbI, COCTOsIel u3 ranoreHa, Cjoankuna, O
(oxco), S (cyasdunnna), NR'RY, OR® u SR?;

R u R'® uesasucumo BbIOMparoT U3 Bomopona, Ciaankuna, Cjsankunruapokcuna, Cs.
7IUKJIOANIKIIA, (DeHUIIA, MOHOLIMKJIMYECKOTO S5-6-4JIeHHOTO reTepoapuiia u SO,R", beHun wim
5-6-ujieHHBIN TeTepoapwyl HeoOs3aTeNIbHO 3aMEIIeHbl OJHUM WJIH OoJiee 3aMeCTUTENSIMH,
BBIOpAaHHBIMU W3 TPYIIBL, cocTosiei u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmma),
NR’R*, OR? u SR?;

R'® rpynmer Hesasucumo BiGHparoT u3 Ciiankina U (GeHnia, BeHHn HeoBA3aTeTbHO
3aMelleHbl OMHUM MM 0Ojiee 3aMECTUTENSIMH, BbIOPAHHBIMU W3 TPYIIIbL, COCTOSIIEH U3
rasiorena, Cyankuna, O (okco), S (cynpdunmia), NR’R?, OR? u SR*; u

R' BeiGuparor w3 rpymmbl, cocrosmeii u3 (eHwIa W NHPUIMIA, TAe (GeHM
HeoOsI3aTeNIbHO 3aMelleH OAHUM WM OoJiee 3aMECTUTENSIMH, BbIOPAHHBIMH W3 TPYIIIbI,

cocrosimeii u3 Cjqankma, O (okco), S(cympduumma), CONR’R?, NR’R?, OR®, rumpokcuia,
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OCF;, -CF;, RS, Csuuknoankuia, C47reTepoLuKIInia, COR" , SOZR13 , C1_4aJ'IKI/IJ'I-C02R14, CL
4aJ'IKI/IJ'I-OR14, C14aJ'IKI/IJ'I-NR14R15, Cianxmn-Cs_7IIUKI0aIKHIIA, COC1_4aJ'IKI/IJ1-NR14R15,
AMUHOKHCJIOTBI U YETBEPTUYHOIO aMMOHHEBOI'O KaTHOHA (NH164+), U TUPUIIT HEOOS3aTeNIbHO
3aMeIleH OHUM WK 0oJiee 3aMECTHTENISIMHU, BBIOPAHHBIMHU U3 TPYIIIBI, COCTOSIICH U3 rajloreHa,
Ciqankuma, O (okco), S(cynapdpunmna), C;4amkokcwy, CONR’R?, NR’R*, OR?, THIIPOKCUJIA,
OCF;, -CFs, Rg, Csymuknoankuna, Cs7reTepoLuKInia, COR" , SOzR13 , C1.4aJ'IKI/IJ'I-C02RI4, Cy.
4aJIKI/IJ1-OR14, C1_4a.IIKI/IJI-NR14R15, Ciganxmn-C UKIIOAIKIIIA, COC1_4aHKI/IH-NR14R15,
AMUHOKHCJIOTHI U YETBEPTHYHOTO AMMOHHEBOT'O KaTHOHA (NH“{’4+ )

IIpennoururensHo, R BBIOMPAIOT U3 TPYMIIbL, COCTOSIIEH U3 (DeHWIa U MUPUIIIIA, TTIe
(denn HeoOs3aTeNbHO 3aMELIeH ONHUM WM 0ojiee 3aMeCTHTEsIMH, BbIOpaHHbIMH W3 NHo,
NHMe, Ci.anxkun, CONH,, CONHMe, CONMe,, OCH,Csuuknoankuna, OC;LUKIOANKNIA,
OCF; u ruapokcuia, ¥ MUPUAT HeOOs3aTeNIbHO 3aMeIleH OJHUM W OoJiee 3aMEeCTHTEIISIMH,
BoiOpanHbiMu u3 Cl, F, NH,, NHMe, C;ankuna, Ci,ankokcu, CONH,, CONHMe, CONMe,,
OCH,Csuuknoankuna, OCsumknoankmna, OCFs; u rumpokcuna. bonee mnpennodyTuTENbHO,
(dbeHu HeoOsI3aTENIbHO 3aMeIleH OTHUM UJTH OoJiee 3aMecTuTeNsiMe, BeiOpanHbiMu u3 NH,, Me u
Cioankuma, W TUPUOWIT HEOOS3aTebHO 3aMelIeH OJHHM WIH OoJiee 3aMEeCTHTENISIMHU,
BoiOpanHbiMU U3 Cl, F, NH,, NHMe u Cjankuna.

IIpennoururensHo, R’ sBmsercsa KOHJICHCUPOBAHHOW OWLIMKIMYECKOW CHUCTEMOIA,

BBIOPaHHOW U3 TPYIIIBI, COCTOSIIEH H3:

K\o /\ < K\NRQ

°% (4\ Y AN, 0%

R ’ S © ‘ R R | QA R | R | AN
AN v [ LA

R R R
(Ta) (Th) (Tc) (Td) (Te)
hN (‘\NRQ (\NR12
::1/‘ o R?f/ = R“/ ’ S
L & L rrrr
R11 R11 R'I‘I
(If) (IJ) (Ik)

€ KayKIbIi R!! spnsercs BOZOPONIOM, H R!? BbIOMpArOT U3 Bojopona, Cianmkuna, Cs
suuknoankuia, CsreTepolnKInia, COR" , SOZR13 , C14aJ'IKI/IJ'I-C02R14 , C1_4aJ'IKI/IJI—OR14, Ci
4aJ'IKI/IJ'I-NR14R15, Cigankmn-Cs 7IUKI0aIKHUIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKHCIIOTBL U
YeTBEPTUYHOIO AMMOHHUEBOT'O KaTHOHA (NRK’4+ ;

R"” BeIOMparoT u3 Cj4ankmna, Csguukinoankuia, GpeHnSa U MOHOLMKIMYECKOro 5-6-
YJIGHHOTO reTepoapuiia, PeHwT Wi S-6-4JIeHHBIH reTepoapui HeoOs3aTeIbHO 3aMEIIeHbI OTHUM
win 0oJiee 3aMEeCTUTEIISIMH, BBIOPAHHBIMU U3 T'PYMIIbI, cOCTOsmer u3 raynoreHa, Cioankmna, O
(okco), S (cynbhunmna), NR'RY, OR® u SR?;

14 15
R™ u R He3aBucumo BbiOuparoT u3 Bomopona, Ciaankuna, Cisankmiruapokcmna, Cs.
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7IUKJIOATIKIIA, (DeHMIIA, MOHOIMKJIMYECKOTO S5-6-4JIeHHOTO reTepoapuiia u SO,R", benun wim
5-6-uneHHBIN TeTepoapusl HeoOsI3aTeNbHO 3aMeEIleHbl OIHUM WM Oojiee 3aMECTUTENSIMHU,
BBIOpaHHBIMU W3 TPYMIBL, cocrosiieil u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmia),
NR’R*, OR’ u SR?;

R'® rpynmer HesaBucumo BeiGuparoT u3 Chankuna u GeHuia, BeHHn HeoBA3aTeTbHO
3aMelIeH OHUM WK 0oJjiee 3aMECTUTENSIMU, BLIOPAHHBIMU U3 TPYTIIbI, COCTOSIIEH 13 rajoreHa,
Ciankuna, O (okco), S (cynbdunuma), NRR?, OR® u SR®.

Ipennoururensuo, R'” sBisiercs mupuaniom, HeoGs3aTebHO 3aMELEHHbIM OJHUM WK
Oonee 3amectutensamu, BeiOpanubiMu U3 Cl, F, NH,, NHMe, C;ankuna, C;ankokcu, CONH,,
CONHMe, CONMe,, OCH,Csuuknoankuna, OCsuuknoankuna, OCF; u ruapokcuna. bonee
NPEATIOYTUTENLHO, MUPUIANI HEOOsI3aTeNbHO 3aMelleH OIHUM WM OoJjiee 3aMECTUTEISIMH,
BbiOpanHbiMu U3 Cl, F, NH,, NHMe u C,ankuna.

CorjmacHo JapyromMy MpEONOYTHTEILHOMY BapHaHTy BTOPOrO acleKkTa JaHHOTO
u300peTeHus], MPENCTaBIEHO COEAMHEHHEe WIH ero (apMaleBTHYECKH MpUEMIIEMAsi COJib,

THJIPAT, COJIbBAT WM CIIOXKHBIN 3¢up, uMmerotiee ooyt Gopmyny (V):

R7
N
=
10 N
R H R
i (] R? sBnsiercst NHo;

K\NW2

)

7 o pll 2
R’ sBnsiercs (Te) u xaxpiii R'! ssercst Bomoponom 1 R'? BeiGuparor

14 14
u3 Bomopoxa, Cjsankuna, Csjuuknoankuia, Cpsankun-CO,R™, Ciankun-OR™ u Cy4ankun-

NR14R15'

R" u R" nesasucumo BbIOMparoT u3 Bopopoxaa, Ci4ankuna, Cs7Iukioankuia, GeHuna,
MOHOIMKJINYECKOTO S5-6-4JIGHHOTO rerepoapuia u SO,R", (beHuT i 5-6-4JIeHHBII reTepoapu
HeoOs3aTeIbHO 3aMEIIeHbl OJHMM WM Oojiee 3aMECTHTENSIMU, BBIOPAHHBIMH W3 TPYIIIHI,
cocrosiieii u3 ranorena, Cioankuma, O (okco), S (cyappunmia), NR’R?, OR? u SR*;

RY BoIOUparoT U3 Cjankmna, CsoIukioankuwia, (peHnna U MOHOIMKINYECKOro S-6-
YJICHHOTO reTepoapuiia, GeHwT WK S-6-4JIeHHBIN reTepoapui HeoOs13aTeIbHO 3aMEIeHbl OJTHUM
win 0oJiee 3aMEeCTUTENISIMH, BBIOPAHHBIMHU U3 TPYMIIbI, COCTOsMIeH u3 ranoreHa, Cjoankmna, O
(okco), S (cynbdunmna), NR’RY, OR? u SR?; u

R sBisercs NUPUAMIBHOW TPYNIOH, TIZe NHPUAWJIbHAS Tpynmna HeoOs3aTeNbHO
3aMelleHa OJHHUM WK OoJiee 3aMEeCTUTEIISIMH, BbIOpaHHBIMU 3 rpymibl, cocrosieii u3 Cl, F,

NHo,, u meTuna.
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CormacHo Jnpyromy MpeAnoOYTUTEIbHOMY BapHaHTy BTOPOrO AacmekTa JIaHHOTO
M300peTeHNs], TPEACTABICHO COCAMHEHHe, W ero (papMaleBTUYeCKH IpuemiieMasi CoJlb,

THIPAT, COJIbBAT WM CIIOXKHBIN 3Qup, nmeroinee ooty Gopmymy (V):

R7
N
=
10 N
R N W
rae R? sBnsiercs NH>;

K\NW2

)

R’ sBnsercs (Ie) u kaxusii R'! sBisercs Bonoponom n R'? Beibuparor

14 14
u3 Bomopoxaa, Cjsankuna, Csjuuknoankuia, Ci4ankun-COR ™, Ciankun-OR™ u Ci4ankun-
NRMR':

R" u R" nesasucumo BbIOHparoT U3 Bopopoxaa, Ci4ankuna, CsyIukioankuia, GeHuna,
MOHOLIMKJIHYECKOTO 5-6-ueHHOro rerepoapmia u SO-R", dernn mm 5-6-unennbiii rerepoapui
HeoOs13aTeNIbHO 3aMelleHbl OMHUM MM 0ojiee 3aMeCTUTENSIMH, BBIODAHHBIMH W3 TPYIIMIbI,
cocrosiieii u3 rajnorena, Ciankuma, O (okco), S (cyapdunmia), NR’R?, OR? u SR?;

R" BeIOUparoT u3 Ciqankmna, CsyIukioankuwia, (peHnna U MOHOLMKINYECKOro S5-6-
YJICHHOTO TeTepoapuia, GeHu Win 5-6-uIeHHbII reTepoapuil HeoOsI3aTeNbHO 3aMEIeHbl OTHUM
win 0oJiee 3aMeCTUTENSIMH, BHIOPAHHBIMH M3 TPYMIbI, cOCTosen u3 ranoreHa, Cijankuna, O
(okco), S (cympdpunnmna), NR’R?Y, OR® u SR*; u

R sBisercs NMpHANIBHONW TPYINON, TMe NUPHAMIbHAS TPYINA HEOBS3aTeIbHO
3aMeleHa METHUIIOM.

CornacHO JpyroMy MpPEATNOYTHTEIbHOMY BapHaHTy BTOPOrO acleKTa HaHHOTO
nu300peTeHus], TpeACTaBIeHo coennHenue odmen Qopmynbl (V), mim ero (apManeBTHUECKH

npuemMIeMasi CoJib, TUAPAT, COJBBAT WIIH CIIOXKHBIN 3 up:

R7
N
=
10 N
R H RY
rae R? sBnsiercs NHoy;

’/\NRWZ

\/ AN

)

R’ sBnsercs (Ie) u kaxusiii R'! sBisercs Bonoponom u R Beibuparor
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14 14
u3 Bojopoxa, Cjsankuna, Csjuuknoankuia, Ci4ankun-COR ™, Ciyankun-OR™ u Ci4ankun-
NRMR':

R u R" HesaBucumo BbIOHparoT u3 Bopopoxaa, Ciankuna, Csyaukioankuia, GheHuna,
MOHOLIMKJIMYECKOT0 S5-6-4JIeHHOTO rerepoapuia u SO,R", (beHnn i S-6-4IeHHbII reTepoapui
HeoOs3aTeNIbHO 3aMelIeHbl OJHUM MK 0ojiee 3aMeCTUTENSIMH, BBIODAHHBIMH W3 TPYIIIIbI,
cocrosieii u3 ranorena, Cpoankuma, O (okco), S (cynppunnna), NR’R?, OR® u SR?;

R" BoIOMparoT u3 Cjgankmna, Cssuukioankuia, GeHusIa U MOHOLMKIMYECKOro 5-6-
YJIEHHOTO TeTepoapuia, GeHuI Uil S-6-4IeHHBIH reTepoapui Heo0s3aTeNIbHO 3aMEIIeHbI OTHUM
win OoJiee 3aMEeCTUTENSIMH, BBIOPAHHBIMU W3 TPYIIIbI, COCTOsIIel u3 rajoreHa, Cjoankuna, O
(0xco), S (cyabdunnna), NR’RY, OR® u SR*; u

R sensercs NUPUAWIBHON TPYNION, 3aMEIIEHHOW METWIOM, MPEANOYTUTENBHO, R

N~~~
l
SIBJISIETCS

CormacHo mepBoMy BapuaHTy coeauHeHust oOmei ¢opmyner (II) wm  ero
dapManeBTHYECKH TMPHEMJIEMON COJM, THApaTa, COJbBATa WM CIOXHOrO »dupa s
NpUMEHEeHUsT B JiedeHMH HWHQEeKuMH wWin  3a00JeBaHus, BBI3BAHHOTO  OakTepueit
Enterobacteriaceae corjacHo JApyromMy acmeKkTy MJaHHOTO U300peTeHwus, MpPeaCTaBJICHO
COeMHEHNe WM ero (apMaleBTHUECKH MpUeMjieMasi COJib, THIAPAT, COJbBAT HJIH CIIOJKHBIM

s¢up, nmeromee odmyro Gopmyy (I1I):

R’
N
)
1
R10 X (III)
rae

X' BeiGupatot u3 NH nin S;

R? BBIOMPAIOT M3 TPYIIIBI, COCTOSIIEH U3 NHR3, Cl, runpoxkcuna, —CHZNRSR(’, COOH u -
CONR’RY;

R’ 1 R* HesaBucHMO BHIGHPAIOT M3 IPYIIIIBL, COCTOSIIEH W3 Boxopoaa u C_3alKuia;

R’ u R® HesaBucumo BBIOUPAIOT U3 TPYIIIBI, COCTOsIIEH u3 Bogopona u Ciankuna;

R’ BBIGHDAIOT W3 TPYMIbL, COCTOSIIEH 13 (DEHMIA, MOHOLHKIMYECKOTrO G-uUIEHHOIO
a30TCONEPIKAINEr0 TeTePOLMKINIA W MOHOLUMKIMYECKOTO O-4JIEHHOrO a30TCOAEpIKaIlero
rerepoapuia, rae GeHw1, O-uJeHHas TeTePOLHKINIIbHAA U O-UJIeHHAs] TeTepOapuIbHAs TPYIIIIbI
HEeoOsI3aTeNIbHO 3aMEIIeHbl OJHUM MM 0ojiee 3aMECTUTENSIMH, BBIOPAHHBIMH W3 TPYIIIIbL,
cocrosieir u3 Cl, F, NH,, NHMe, Ci.ankuna, C;,aaKkoKcu, CONR3R4, OCH2R9, OCF;,
OCH,CN, u runpokcuna,

umn R’ semstercs KOHJIGHCHPOBAHHOW OWIIMKINYECKONH CHUCTEMOMH, BBIOpaHHON U3

IPYIIBbL, COCTOSALLEH U3:



N R — O. oL
g1 ’ AN o ‘ N R”/| N Rl Xy » | N
R”/ 7~ ffrc R11// R”// Rﬁ/ 7 R”//
(Ta) (Ib) (Tc) (Id) (Ie)
hN (-‘\Nm (\NRQ
:1\1/’ o R?f/ = R“/ ’ S
o AL o4 r‘fr
R11 R11 R'I‘I
(If) (IJ) (Ik)

rae kaxbiii R' HesaBucumo BoiGHparoT 13 Bonopona, ranorena, O (okco) u C4ankuia;
u R? BbIOMparoT w3 Bomopoxa, Cisamkuna, Cssuuknoankwia, Cs;TreTepoUKIIIIa, COR" ,
SOZRB, C1_4aJ'IKI/IJI—C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, C14ankmi-Cs 7IUKIOANIKHIIIA,
COC1_4aJ'IKI/IJ'I-NR14R15, AMHUHOKHCJIOTA U Y€TBEPTUIHOTO AMMOHHEBOTO KaTHOHA (NR164+ ;

RY BeIOUparoT U3 Cjqankmna, Csyukioankwia, (peHnmTa U MOHOIMKINYECKOro S-6-
YJICHHOTO reTepoapuiia, PeHwT Wi S-6-4JIeHHBIH reTepoapui HeoOs3aTeNIbHO 3aMEIIeHbI OTHUM
wi 0oJiee 3aMEeCTUTEISIMH, BBIOPAHHBIMHU U3 T'PYMIIbI, COCTOser u3 rayjoreHa, Cjoankmna, O
(okco), S (cymshunnna), NR'R?, OR® u SR?;

R" u RY nesasucumo BbIOHparoT u3 Bomopona, Ciiankuna, Cjsankmiruapokcmna, Cs
7IUKJIOATIKWIIA, (PeHMIIA, MOHOLIMKJIMYECKOTO S5-6-4JIeHHOTO rerepoapuia u SO,R", benun wim
5-6-uneHHBIN TeTepoapusl HeoOsI3aTeNbHO 3aMelleHbl OJHUM MM Oojiee 3aMECTUTEISIMHU,
BbIOPaHHBIMU M3 TPYIMIbL, coctosuiei u3 ramoreHa, Cjankuna, O (okco), S (cynbdunuma),
NR’R?, OR® u SR?;

R'® rpynner HesaBucumo BbiGHparoT u3 C4ankuna U GeHuwia, PeHHn HeoBs3aTeIbHO
3aMelleH OJHUM WK 0OJjiee 3aMECTUTENISIMU, BBIOPAHHBIMHU U3 TPYIIIbI, COCTOSIIEH 13 TajloreHa,
Cranxuia, O (okco), S (cynbdunmna), NR’R*, OR? u SR?;

R’ BBIOMPAIOT M3 TPYIIBI, COCTOsIEN U3 ()eHusIa, HE00A3aTeIbHO 3aMEIEHHOTO OHUM
win OoJiee 3aMECTUTENISIMU, BRIOpaHHBIMU 13 rpymibl, cocrosieit u3z Cl, F, metuna, NH,, NHMe
u OH;

R BBIOMPAIOT M3 TPYIIIBL, COCTOALIEH M3 (PEHMIa U MOHOLMKINYECKOTO O-UJICHHOTO
a30TCOAEpIKAINero TeTepoapwyia W MOHOLUKIUYECKOrOo  O-YJIEHHOTO — a30TCONEPIKAIIero
reTepoluKImia, e (QeHw:, O-dJieHHas TeTepoapuiibHash W O-YjieHHAs TeTePOLUKIUIbHAS
rpynmbl HEOOsI3aTeNbHO 3aMEIIeHbl OOHUM WK 0Oojiee 3aMEeCTUTENSIMU, BBIOPAHHBIMH W3
rpynmbl, cocrosimed u3 ranmoreHa, Ciaamkuma, O (okco), S(cynbdpunmna), Cisaakokcw,
CONR3R4, NR3R4, ORS, ruapokcuna, OCF;, -CFs, RS, Csguuknoankuna, Cs7reTeponukinia,
COR13, SOzRB, C1_4aJ'IKI/IJ'I-C02R14, C1_4aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, Ci4anxmn-Cs.
7IIUKJIOAJIKUIIA, COC4ankun-NR"R"
(NH'%");

, AMUHOKHCJIOTBI U YETBEPTUIHOIO aMMOHUEBOI'O KaTHOHA
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1 o < o o
i R 0 SABJIAETCA KOHACHCHPOBAHHOU 6I/IL[I/IK.]'II/ILIGCKOI/I CHUCTCMOU, Bbl6paHHOI/I us3

IPYIIBL, COCTOSALIEH U3:

(Id) (Ie)

(If)

roe kaxasii R'! HesaBucumo BBIOUPAIOT W3 Bojopona, ramoreHa u Cjjankuia u R"
BbIOMpArOT U3 Bonopoaa u C4ankuia.

CornacHO JpyroMy MpeaNOYTUTEIbHOMY BapUaHTy J[ApPYroro acnekra JaHHOIO
n300peTeHus, MPEACTABIEHO COSNMHEHHE WM ero (apManeBTUYeCKH NpuemyeMasi CoJb,

THIIPAT, COJIbBAT WM CIIOXKHBIN 3¢up, umerotnee oouryo Gopmyny (IV):

RT
N
/ \ R2
10 N
R H %
rac

R’ BBIOUPAIOT M3 TPYMIIbI, COCTOSLICH 13 NHR?® nm -CH,NR’R;

R’ u R* HesaBucHMO BHIGHPAIOT U3 IPYIIIBEL, COCTOSIIEH H3 Boxopoaa U C_3alKuia;

R’ 1 R® HesaBHCHMO BHIGHPAIOT U3 IPYIIIIBL, COCTOSIIEH H3 Bonopoaa u CoalKuia;

R’ BHIGHAIOT M3 IPYIIbL COCTOSMEH U3 (hbeHHIa, MUPUIMIA M MHPUMUIANHA, TIe
(deHmIbHasT W NUPUAWIIBHAS TPYNIbl  HEOOS3aTENbHO 3aMeIleHbl OJHUM WU Oolee
3aMeCcTHTEeNISIMH, BbIOpaHHbIMU U3 rpymmbl, coctosimeid u3 Cl, F, NH,, Me, NHMe, merokcwy,
sroken, CONH,, CONHMe, OCH,R’, OCE;, OCH,CN u ruapokcuna;

7 o - < o
nmu R’ sBasercs KOHACHCUPOBAHHOU 6I/ILII/IK.]'II/ILIGCKOI/I CHUCTEMOU, Bbl6paHHOI/I us3

IPyNIBbL, COCTOSALIEH U3:
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‘ \N NR'2 NR'2
AN 05N R11/ X
R ’ R ’
R11// R11// R'I‘I// ‘J‘r!
(If) (I3) (Ik)

rae kaxmsii R' HesaBucumo BbIOMpatoT u3 Bomopoxaa, F, O (okco), metuna u 3TUia; U
R" BbIOMparoT u3 Bomopona, Cjjankuna, Cssuuknoankmia, Cg;reTepouMKINIA, CORB,
SOZRB, C1_4a.HKI/IJ1—C02R14 , C1_4aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, C4anxun-Cs 71UKI0AJIKUIIA,
COC1_4anKHn—NR14R15, AMUHOKHCIIOTBI U YETBEPTUYHOTO aMMOHHUEBOT'O KaTHOHA (NR164+);

RY BoIOUparoT U3 Cjgankuna, CsyIukioaikwia, (eHnna U MOHOLMKIUYECKOro 5-6-
YJIEHHOTO reTepoapuiia, GeHwT WK S-6-4JIeHHBIH reTepoapuil HeoOs3aTeIbHO 3aMEIIeHbI OTHUM
win OoJiee 3aMEeCTUTENISIMH, BRIOPAHHBIMHU U3 TPYMIIbI, COCTOsIeH u3 ranoreHa, Cjoanmkuna, O
(okco), S (cyasdpunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOMparoT U3 Bomopoxaa, Ciankuna, Cisankunruapokcuna, Cs
7IUKJIOATIKMIA, (DeHMIIA, MOHOLMKJIMYECKOTO S5-6-4JIEHHOTO TreTepoapuia u SO,R", benun wim
5-6-ujieHHBIN TeTepoapiyl HeoOs3aTeNIbHO 3aMEIIeHbl OJHUM WH Oojiee 3aMeCTUTEISIMH,
BBIOpAaHHBIMU W3 TPYIIBL, cocTosei u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmia),
NR’R?, OR’ u SR?;

R'® rpynmer Hesasucumo BeiGuparoT u3 Ci4ankmna U (GeHnia, GeHHn HeoBA3aTeTbHO
3aMeIleH OHUM WU 0oJiee 3aMECTUTENISIMHU, BBIOPAHHBIMU U3 TPYIIIBI, COCTOSLICH U3 rajloreHa,
Cioankuna, O (okco), S (cynbdpuHmIA), NRR?, OR? u SR,

R’ BBIOMPAIOT W3 TPYNIbI, cocrosimeil u3 ¢eHmna, HeoOs3aTenpHO 3amerneHHOro F,
meruioM, NH, u OH; u

R BBIOUPAIOT W3 TPYIIbL, COCTOsALICH W3 (eHwsIa, MUPUAWIA U TMHPUAWHOHA, I
beHvsibHasT W MHPUAWIBHAS TPYNNbl  HEOOs3aT€NbHO 3aMEIleHbl OTHHUM WK  OoJee
3aMECTUTEJSIMH, BBIOPAHHBIMU W3 TPYIIBI, cocTosied u3 ramoreHa, Cisankmma, O (0kco),
S(cynbpunnna), C;4ankokcH, CONR3R4, NR3R4, ORS, runpokcuna, OCFj;, -CFs, RS, Cs.
suuknoankuna, Cs;reTeponuKiInia, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C14aJIKI/IJ1—OR14, Ci
4aJ'IKI/IJ'I-NR14R15, Cgankmnn-Cs 7IUKI0aIKHUIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKMCIIOTBL U
YeTBEPTUYHOIO AMMOHHMEBOI'O KATHOHA (NH164+).

[IpenmnouTurenbHO, R? senstercst NH, B yKa3aHHbBIX BBIIIE MPENMOYTUTENbHBIX BAPHAHTAX
IPYTOro acrmeKTa JaHHOTO H300PEeTeHusI.

CorymacHO JpyroMy MpPEONOYTUTELHOMY BapHAaHTy JAPYroro AacmekTa JaHHOTO
n300peTeHus], MPENCTaBICHO COSAWHEHHe, WM ero (apMaleBTHYeCKH MpuemiieMasi COJb,

THIIPAT, COJIbBAT WIIH CIIOXKHBIN 3¢up, uMmerotnee ooyt Gopmyny (V):
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RT
N
/ \ R2
10 N
i H V)
rae

R? sBstercst NHa;

R’ BbiGuparoT 3 rpymmel, cocrosimeil n3 (eHWIa W THPHNMNA, rAe (DEHWIbHAs H
NUPUAMIIbHAS TPYNNbl  HEOOs3aTeNIbHO 3aMEIIeHbl OXHMM WM OoJiee 3aMECTUTEINSIMHU,
BbIOpaHHbIMU U3 rpynmel, cocrosier u3 Cl, F, NH,, Me, NHMe, wmerokcu, CONH,,
OCHs¢ropdhenuna u ruipoKkcuIa,;

umn R’ semstercs KOHJIEHCHPOBAHHOW OWIUKJINYECKOH CHUCTEMOW, BBIOPAHHOH U3

IPyNIBbL, COCTOSALIEH U3:

~ 0L OO O
P "5 o/ R
g1 | X b ‘ = " | = R11 | i | N
F
AN AN AN Y
(Ic) (Id)

(Ia) (Ib) (Te)
H/\N (4\NR12 NR*2
:ﬁ)\\j\/ﬁ/ ) RH/! b

A A W 5

(If) (I3) (Ik)

roe kaxnsii R siBisercst Bomoponom, u R'? BeIOMparoT u3 Bopopona, Cisankuna, Cs.
suuknoankuiaa, C47reTeponuKInia, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C14am<1/m—OR14, Ci.
4aJ'IKI/IJ'I-NR14R15, Ci4anknn-Cs 7IUKI0aIKUIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKMCIIOTBL U
YeTBEPTUYHOrO aMMOHHEBOro kaTioHa (NR'°4);

R"” BoiGupator n3 Cjankmia, Cs7HHKI0ANKIIA, GEHWIA U MOHOLMKIMYECKOTO 5-6-
YJICHHOTO reTepoapuiia, GeHwT WK S-6-4JIeHHBIH reTepoapui HeoOs3aTeIbHO 3aMEIIeHbI OTHUM
win 0oJiee 3aMEeCTUTENISIMY, BBIOPAHHBIMHU U3 TPYIIBI, cocTosieit u3 ranoreHa, Cioankmna, O
(oxco), S (cynbdunnna), NR'RY, OR® u SR?;

R'™ u R"® uesasucumo BbIOHparoT U3 Bomopona, Ciaankuna, Cisankmnruapokcuna, Cs.
JIUKJIOANIKIIA, (DeHMIIA, MOHOLMKJIMYECKOTO S5-6-4JIEHHOTO reTepoapuia u SO,R", benun wim
5-6-ujieHHBIN TeTepoapyl HeoOs3aTeNIbHO 3aMEIIeHbl OJHUM WH Oojiee 3aMeCTUTEISIMH,
BBIOpAaHHBIMU W3 TPYIIBL, coctosiei u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmia),
NR’R*, OR? u SR?;

16
R™ rpynmsl He3aBucumo BbIOMparoT u3 Cisankmna u geHuna, GeHumn HeoOs3aTeNbHO
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3aMelleH OMHUM WK 0oJjiee 3aMECTUTENSIMU, BLIOPAHHBIMU U3 TPYIIIbI, COCTOSIIEH 13 rajoreHa,
C1ankmia, O (okco), S (cynbduumna), NR'RY, OR? u SR*; u

R' BeIGHparoT M3 rpymmBL cocTosAmeld w3 (eHHNA M MUPHANIA, e (BeHHIbHAS W
NUPUAWIbHAS TPYNNbl  HEOOs3aTebHO 3aMelleHbl OJXHMM HJU Oojiee 3aMECTUTEINSIMHU,
BBIOPAHHBIMU U3 TPYIIIBI, cocTosimel u3 ranoreHa, Cjq4ankuna, O (okco), S(cynbdpununa), C;.
4QJTKOKCH, CONR3R4, NR3R4, ORS, runpokcuna, OCF;, -CFs, Rg, Csymuknoankuna, Cs.
7T€TePOLIUKIINIIA, COR”’, SOQRI?,, C14aJ'IKI/IJ'I-C02R14, C1_4aJIKI/IJI—OR14, C1_4anxnn—NRl4R15, CL
4aKAIT-C3 71UKIOAIKHIIA, COC1_4aJIKI/IJ'I-NR14R15, AMUHOKHCJIOTBI ¥ Y€TBEPTUYHOTO
aMMoHHeBoro karrona (NH'%,").

CorjacHo JpyromMy MpeOIOYTHTEILHOMY BapUaHTy JAPYroro Aacmekra JaHHOTO
u300peTeHus], MPEACTABIEHO COENMHEHUE WiIH ero (apMaleBTHYeCKH NpueMiiemMasi CoOJlb,

THIIPAT, COJIbBAT WM CJIOXKHBIN 3¢up, umerotnee ooyt Gopmyny (V):

R7
N
| M
R1 o} H (V)

2
rae R” seistercst NH»;
R’ sBustercs KOHJIEHCHPOBAHHOW OWIIMKIMYECKONW CHCTEMOH, BBIOPAHHOW M3 TPYIIIIEL,

COCTOSIIIEN U3:

0L OO0 O
o R N et ~
Rﬂ/’ RN 5 ‘ § Zﬁ/| S N | = :ﬂ/l AN
N Ty (N
(Ib)

r1

RH
(Ia) (Ic) (Id) (Ie)
(\N (\NR12
:1\1/‘ N R”/’ N
RH// R11// r{‘rr
(If) (Tk)

roe xaxablii R'! sssiercs BOZIOPOZIOM H R" BbIOMparoT u3 Bomopona, Cjsankumna, Cs.
suuknoankuia, C47reTeponrKInIa, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C1.4aJ'IKI/IJI—OR14, Ci.
4aJ'IKI/IJ'I-NR14R15, Ciganknn-Cs 7IUKI0aIKUIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKMCIIOTBL U
YeTBEPTUYHOIO AMMOHHUEBOTO KaTHOHA (NR164+);

R" BeIOMparoT U3 Cjqankmna, CsyIukioankuwia, (peHnmna U MOHOLMKINYECKOro S5-6-
YJIGHHOTO reTepoapuiia, PeHwT WK S-6-4JIeHHBIH rerepoapuil HeoOs3aTeIbHO 3aMEIIeHbI OTHUM

win OoJee 3aMeCTHTENSIMH, BBIOPAHHBIMM M3 TPYMIbIL, cocTosimel u3 ranoreHa, Cjjankuna, O
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(okco), S (cymsdunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOHparoT U3 Bomopona, Ciiankuna, Cisankmiruapokcmna, Cs.
7IUKJIOATIKIIA, (PeHMIIA, MOHOLMKJIMYECKOTO S5-6-4JIeHHOro rerepoapuia u SO,R", benun wim
5-6-uneHHBIN TeTepoapyl HeoOs3aTeNIbHO 3aMeIleHbl OJHUM WIH Oojiee 3aMeCTUTENSIMH,
BbIOpaHHBIMU W3 TPYNIBL, cocrosuieil u3 ramoreHa, Cioankmna, O (okco), S (cynabdpunmia),
NR’R’, OR’ u SR*;

R'® rpynmsr Hesasucumo BbiGHparoT u3 Cyankuia ¥ (eHmna, GeHmT HeoBA3aTENbHO
3aMeIleH OJHUM WK 0oJiee 3aMECTUTENISIMU, BLIOPAHHBIMHU U3 TPYIIIbI, COCTOSIIEH U3 rajloreHa,
Croanxuia, O (okco), S (cynbduuuna), NR’R*, OR® u SR®; u

R'" BBIGHpAIOT W3 TPYMIBL cOCTOAWEH W3 (eHHNa W MUPHANNA, The (GeHHIbHAs |
MUPHUIWJIbHAS TPYIIbI  HEOOsS3aTeNIbHO 3aMelleHbl OJHHM MM OoJiee 3aMEeCTHTENISIMHU,
BBIOpaHHBIMU U3 TPYIIBI, cocTosiiei u3 ranoreHa, Ciyankuia, O (okco), S(cymppununa), Ci.
4QJTKOKCH, CONR3R4, NR3R4, ORS, runpokcunia, OCF;, -CFs, RS, Csymuknoankuna, Csu.
JTETEPOLIUKIINIIA, COR" , SOZR13 , C14aJ'IKI/IJ'I-C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/I.H—NR14R15, C.L
4aNKNI-C3 7IUKIOATKHIIA, COC1_4aJ'IKI/IJ'I-NR14R15, AMUHOKHCJIOTBI ¥ YETBEPTUYHOTO
amMoHHeBoro karnona (NH'®4").

IIpennoururensHo, R BBIOMPAIOT U3 TPYMIBL, COCTOSIEH U3 (PeHWIa 1 MUPUIIIIA, T7Ie
dbeHunbHAsT W TUPUAMIbHAS TPYONbl  HEOOSI3aTENbHO 3aMEUIeHbl OJHUM WM  OoJjiee
3amecturessimu, BoiOpanHbiMu w3 Cl, F, NH,, NHMe, Cj,ankumna, Cjankokcu, CONH,,
CONHMe, CONMe,, OCH,Csuuknoankuna, OCsuuxnoankuna, OCF3; u ruapokcuna. bonee
NPEATIOYTUTENbHO, (PEeHWIbHAS U THUPUANUJIbHAS TPYIIbI HEOOSI3aTENbHO 3aMEIIEeHbl OJHUM HJIH
oonee 3amecturessimu, BeiOpanHbivu 13 Cl, F, NH,, NHMe u Cjankuna.

7 o < o
Hpez[nhoMTeano, R ABJKIETCA  KOHACHCHUPOBAHHOU 6I/II_II/IK.]'II/ILIBCKOI/I CHUCTCMOMU,

Q NR2
S

0
Do L LI \
U UL
R“// (r‘.c < R”// // R”// ‘_‘;‘
T

BBIOPAHHOW U3 TPYIIIBL, COCTOSLIEH H3:

R
(Id) (Te)

: ”

(Ic)

R1\1/‘ N R?(/ A R ’ N
L AL L rrrr
R11 R R'I‘I
(If) (I3) (Ik)

o pll 12
rne kakaeidi R siBisiercss Bogoponom, U R~ BeiduparoT u3 Bogopona, Ciaankmna, Cs.
13 13 14 14
suuknoankuna, Csrrerepouukmuna, COR™, SOR™, Cihankun-COR™ , Crgankun-OR™, Co.
14515 14515
sankun-NR 7R, Cigankun-Cssauknoankuna, COC sankun-NRR™,  aMHUHOKHUCIOTBI U

16
YeTBEPTUYHOIO aMMOHKEBOro katuona (NR +);
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R"” Beibupaor u3 Cjankmna, Cs7HHKI0ANKIIA, GEHIIA U MOHOLMKIMYECKOTO 5-6-
YJICHHOTO rerepoapuiia, GeHwT WiK S-6-4IeHHBIH reTepoapui HeoOs13aTeIbHO 3aMeIeHbl OJTHUM
wi 0oJiee 3aMEeCTUTEIISIMH, BBIOPAHHBIMHU U3 T'PYMIIbI, cOCTOsmen u3 ranoreHa, Cjoankmna, O
(okco), S (cymshunnna), NR’R?, OR® u SR?;

R" u RY nesasucumo BbIOMparoT u3 Bogoponaa, Ciyankuna, Csankunrunpokcuia, Cs.
JUMKIIOANKIIA, (PeHNIIA, MOHOLMKIIMUECKOro 5-6-ueHHoro rerepoapuia 1 SO,R™, dennn mmm
5-6-uneHHBIN TeTepoapyl HeoOsI3aTeNbHO 3aMeIleHbl OIHUM WK Oojiee 3aMECTUTEINSIMHU,
BBIOpAaHHBIMU W3 TPYIIbIL, COCTOsIIe u3 ramoreHa, Cirankuna, O (okco), S (cynabdpuHuma),
NR’R?, OR? u SR?;

R'® rpynmer Hesasucumo BeIGHparoT n3 Cisankuna U GeHuia, BeHHn HeoBA3aTeIbHO
3aMelleH OJHUM WU 0oJjiee 3aMECTUTENISIMU, BLIOPAHHBIMU U3 TPYIIIbI, COCTOSIICH U3 rajloreHa,
Cranxuia, O (okco), S (cynbdunmna), NR’R?, OR? u SR®.

Ipennoururensto, R'” sBisiercs mupuaniom, HeoBs3aTeIbHO 3aMELEHHbIM OJHUM HJIH
bonee 3amectutensmu, BeiOpanubiMu u3 Cl, F, NH,, NHMe, C;ankuna, C;,ankokcu, CONH,,
CONHMe, CONMe,, OCH,Csuuknoankuna, OCsuuknoankuna, OCF; u runpokcuna. bonee
MPEIMOYTUTENIbHO, THUPUAWIT HEOOsI3aTENIbHO 3aMelleH ONHUM WM OoJiee 3aMEeCTHTEIISIMH,
BoiOpanHbiMU U3 Cl, F, NH,, NHMe u Cjankuna.

CorymacHO J1pyroMy MpeONOYTUTEIBPHOMY BAapHAHTy JAPYroro acmekta JaHHOTO
n300peTeHus, MPENCTaBICHO COSAWHEHHe, WM ero (papMaleBTHYeCKH MpuemiieMasi COJb,

THIIPAT, COJIbBAT WIIH CIIOXKHBIN 3¢ up, umeromiee oduyto Gopmyny (V):

RT
N
=
10 N
R H V)
rae R? sBnsiercs NH,;

’/\NR12

A ™

R’ sBrsercst (Ie) u xaxcapiit R' sBsercs Bonopomom u R'? Beibuparor

14 14
u3 Bogopoxaa, Cjsankuna, Csjuuknoankuia, Cp4ankun-CO,R™, Ciyankun-OR™ u Cj4ankun-

NR14R15'

R u RY nesasucumo BbIOHparoT u3 Bopopoxaa, Ci4ankuna, Cs7IuKiIoankuia, GeHuna,
MOHOILMKJINYECKOTO S5-6-4JIGHHOTO rerepoapuia u SO,R", (beHn 1 5-6-4JIeHHBIH reTepoapu
HeoOs3aTeIbHO 3aMEIIeHbl OAHMM Wid 0Oojiee 3aMECTUTENSIMU, BBIOPAHHBIMH W3 TPYIIIBI,
cocrosiieii u3 ranorena, Cioankuma, O (okco), S (cyapdunmia), NR’R?, OR? u SR?;

R"” Beibupaor u3 Cjgankmna, Cs7HHKI0ANKIIA, GEHUIA U MOHOLMKIHYECKOTO 5-6-

YJIEHHOTO reTepoapuia, GeHns uim S-6-4IeHHBbIH reTepoapuil Heo0s3aTeNIbHO 3aMeIeHbl OTHUM
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win 0oJiee 3aMEeCTUTENISIMH, BBIOPAHHBIMHU U3 TPYIIBI, COCTOsAMel u3 rajoreHa, Cioankmna, O
(okco), S (cymbdunnna), NR’RY, OR? u SR?; u

R sBusercs NUPUAWIBHONW TPyNIoOH, IAe NHPUAWJIbHAS Tpynma HeoOs3aTeNbHO
3aMelleHa OTHUM WM OoJiee 3aMEeCTUTENIIMHU, BbIOpaHHBIMU W3 rpymmsbl, coctosimed u3 Cl, F,
NH, u meTnna.

CormacHo Japyromy MpeANOYTUTENBHOMY BapUaHTy JAPYroro AacnekTa JaHHOTO
N300peTeHus], MPENCTABIEHO COEOMHEHHe, WM ero (apMaleBTHYECKH IpUeMiIeMasi COJb,

THIIPAT, COJIbBAT WM CJIOXKHBIN 3¢up, umeroinee ooyt Gopmyay (V):

RT
N
=
10 N
R H V)
rae R? sBnsercs NH>;

(\NR12

R’ sBnsercs (Ie) u kaxmpiii R' sBisercs Bonoponom, n R'? BeiGuparot

14 14
u3 Bojopoxaa, Cjsankuna, Csjuuknoankuia, Cj4ankun-CO,R™, Cigankun-OR™ u Cj4ankun-

NR MR-

R u RY nesasucumo BbIOMparoT u3 Bopopoxaa, Cisankuna, Csyaukioankuia, GpeHuna,
MOHOLIMKJTHYECKOTO 5-6-uieHHOro rerepoapuna u SO,R", dennn mm 5-6-unennbiii rerepoapu
HeoOs3aTeNIbHO 3aMelLIeHbl OAHUM MM OoJjiee 3aMEeCTUTENSIMH, BbIOPAHHBIMU W3 TPYIIIHL,
cocrosiuiei u3 rajnorena, Cjankuina, O (okco), S (cynbpununa), NR’R*, OR® u SR,

R" BoIOUparoT u3 Cjjankuna, CsrIukioaikuia, (eHnna U MOHOLMKJIUYECKOro S-6-
YJIEHHOTO TeTepoapmiia, PeHUI Uik S-6-4IeHHBIH reTepoapuil Heo0s3aTeNIbHO 3aMEeIIeHbI OTHUM
win OoJiee 3aMEeCTUTENSIMH, BBHIOPAHHBIMHU U3 TPYMIIbI, COCTOsMIEH u3 ranoreHa, Cioankuna, O
(oxco), S (cynbdunnna), NR’RY, OR® u SR*; u

R sBusercs NUPUAMIBHOW TPYNIOH, TZe NHPUAWJIbHAS Tpynmna HeoOs3aTeNbHO
3aMelIeHa METHUIIOM.

CormacHo Japyromy MpeONOYTHTENbHOMY BAapUAHTy JAPYroro acmekTa JaHHOTO
n300peTeHus], MpeACTaBleHo coenuHeHne odmed ¢opmynsl (V) mmm ero ¢papManeBTHIECKH

npuemsIeMasi CoJib, THAPAT, COMbBAT MJIM CJIOXKHBIH 3up:
R7
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2
rae R” ssnsercsa NHy;

K\NR12

R’ sBnsercs r’rr (Ie) m xaxnmpIi R'! sBmsercs BOZIOPOOM U R" BBIOUPAIOT

u3 Bopopoxaa, Cisankuna, Cs7LUKIOANKIIA, C1aamkmi-COR™, Cankun-OR™ u Canxu-

NR14R15'

R u R" HesaBucumo BbIOMparoT u3 Bopopoxaa, Ciqankuna, Cs7Iukioankuia, GeHuna,
MOHOIMKJITHYECKOTO S5-6-4JIGHHOTO rerepoapuia u SO,R", (beHuT Wi 5-6-4JIeHHBII reTepoapu
HEeoOs3aTeNIbHO 3aMEIIeHbl OJHUM MM 0ojiee 3aMECTUTENSIMH, BBIOPAHHBIMH W3 TPYIIIIbL,
cocrosiieii u3 ranorena, Cioankuna, O (0kco), S (cyappunmia), NR’R?, OR? u SR*;

R"” BoiGupator 3 Cjankmna, Ci7HHKI0ANKIIa, GEHNIA U MOHOLMKIHYECKOTO 5-6-
YJIEHHOTO TeTepoapmiia, PeHnI Uik S-6-4IeHHBIH reTepoapuil Heo0s3aTeNIbHO 3aMeIIeHbI OTHUM
win 0oJiee 3aMEeCTUTENISIMH, BBIOPAHHBIMHU U3 TPYTIBI, COCTOsAMEH u3 ranoreHa, Cioankmna, O
(oxco), S (cymbdunnna), NR’RY, OR® u SR?; u

R'" sustercs NUPUAWIBHON TPYIIIOH, 3aMELIEHHONW METUJIOM, NPEANOYTUTEIBHO R

N~

|\~

SABJISICTCA

MenuiuHCKOe TPUMEHEHHE, CIIOCOOKI JIEUEHHSI 1 d)aDMaLIeBTI/ILIeCKI/Ie COCTaBhbI

Coenunenus obmeit popmynsr (1), (II), (D), (IV) u (V) umu ux ¢papmaneBTHUECKU
MpUEeMJIEMbIE€ COJIU, THIPAThl, COJbBATHI MU CJIOXKHBIE 3Pl MOTYT MPUMEHSTHCS B JICUCHUH
OakTepuanpHbIX MHpEKIMH 1 3a0oneBaHuil, BeI3BaHHbIX Enterobacteriaceae. Takum obpazom,
u300peTeHre OXBAThIBAET COCTUHEHMs], OMHMCAHHBbIE 31€Ch, ISl TPUMEHEHUS B MEAHIIMHE
(HampuMep, It MPUMEHEHHSI B JICUEHUH WJTH TTPOPUIAKTHKE), CIIOCOOBI METUIIUHCKOTO JIEYSHHSI
Wi TpOoQUIAKTHKH, BKJIIOYAIOIIUME BBENEHUE COEAMHEHUM, OIMUCAHHBIX 31eCh, a TakKKe
(hapMaleBTHYECKHUE KOMITO3UIINH, CONEPIKALIe COSTMHEHUS, OMTMCAHHbIE 3/1€Ch.

Coenunenust obmedi popmyner (1), (II), (IID), (IV) u (V) i ux ¢papManeBTHUECKH
npueMJieMble  COJIM, THUIPATHI, CONbBATHI WM  CJOXKHBIE O(PUPBI MOTYT 00JanaTh
OaKTepUOCTaTUYECKUM WU OaKTEpULIMAHBIM aelicTBreM mpoTuB Enterobacteriaceae.

Coenunennst obmeii gopmyner (1), (1), (1), (IV) u (V) mmm ux ¢papmaneBTHIECKH
TIpUEeMJIEMbIE COJIU, THIIPAThI, COJLBATHI HITH CIIOXKHBIE 3(HUPbI MOTYT MIOPaKaTh OAHY WU Ooee
Oakrepuii cnenyromux pono Enterobacteriaceae: Arsenophonus, Brenneria, Buchnera,
Budyvicia, Buttiauxella, Cedecea, Citrobacter, Cosenzaea, Cronobacter, Dickeya, Edwardsiella,
Enterobacillus, Enterobacter, Erwinia, Escherichia, Ewingella, Franconibacter, Gibbsiella,
Hafnia, Izhakiella, Kosakonia, Klebsiella, Kluyvera, Leclercia, Lelliottia, Leminorella, Levinea,
Lonsdalea, Mangrovibacter, Moellerella, Morganella, Obesumbacterium, Pantoea,
Pectobacterium, Phaseolibacter, Photorhabdus, Plesiomonas, Pluralibacter, Pragia, Proteus,

Providencia,  Pseudocitrobacter, = Rahnella, Raoultella, = Rosenbergiella,  Rouxiella,
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Saccharobacter, Salmonella, Samsonia, Serratia, Shigella, Shimwellia, Siccibacter, Sodalis,
Tatumella, Thorsellia, Trabulsiella, Wigglesworthia, Xenorhabdus, Yersinia u Yokenella.

Coenunenus obmeit popmyner (1), (II), (D), (IV) u (V) umm ux ¢apManeBTHUECKU
IpUeMJIEMble COJIM, THAPATHI, COJbBATBI WM CIOXHBIE 3(upel 0coOeHHO 3(deKTUBHBI B
neueHnH MHQEKIMi, BpI3BaHHBIX Enterobacteriaceae.

ITpeanouturensHo, coenunenus obwein ¢opmynst (1), (ID), (1), (IV) u (V) mwm ux
(dapmaLeBTHYECKH TpUEMIIEMBbIE COJIM, THUAPATHI, COJNBBATHI I CJIOXKHBIE 3(PHUPbI MOTYT
NPUMEHSIThCS ISl JieueHust nHpEKLUUH, BbI3BaHHBIX Enterobacteriaceae, KoTopbeie UMEIOT Gopmy
OMOTUIEHKH.

[IpennouturensHo, coepunenust odmen Gopmynsr (1), (1), (1), (IV) u (V) nwm ux
(bapManeBTHYECKH NMPUEMJIEMbIE COJIU, THIPATHI, COJMbBATHI MU CIOXKHBIE S(PUPBI TAKIKE MOTYT
NPUMEHSTBCS B JIEUEHUH APYTHX COCTOSHUH, JIEYMMBIX YHHYTOXXEHHEM WM CHU)KEHUEM
uHpexnu Enterobacteriaceae. B stom ciydae oHu OyayT AeicTBOBaTH BTOPUYHO BMECTE,
HarpuMep, ¢ XUMHOTEPANIEBTHUECKUM areHTOM, IPUMEHSIEMbIM B JICUSHHH PaKa.

[MpennouturensHo, coeaurenust odmeit Gopmynsr (1), (1), (D), (IV) u (V) uwm ux
dapManeBTHYECKH TpPHEMJIEMbIE COJI, THIAPATHI, COJIbBATHI WJIM CIIOKHBIE 3(UPBI MOTYT
NPUMEHSTHCS B JICUEHUHU Tena yenoBeka. OHM MOTYT MPUMEHSITHCS B JICUEHUH TeJIa SKUBOTHOTO.
B uactHOCTH, coenunenus odmel ¢popmynsl (1), (1), (III), (IV) u (V) mnn ux papmaneBTHIECKH
IpUEMJIEMBIE COJIH, THAPATHI, COJNIbBATHI UM CIOXKHBIE 3(QUPBI MOTYT IPUMEHSITHCS IS JICUSHHSI
KOMMEPUYECKUX JKMBOTHBIX, TAKMX KaK JOMALIHWHA CKOT. AJIBTEPHATHBHO, COCAMHEHHUs OOIIei
dopmyast (I), (II), (III), (IV) u (V) i ux QapmauneBTH4ecku mpuemMiIeMble COJIH, TUAPATHI,
COJIBBATBI HJIU CJIOXKHBIE 3(QUPBI MOTYT MPUMEHSATBCS ISl JIEYEHUS] JOMAIIHUX ITUTOMIIEB, TAKHUX
KaK KOIIKH, COOaKH U T.1I.

3aboneBanue mn nHbpexus Enterobactericeae MOXeT BKIIOYaTh HHTOKCUKALIMIO OJHHM
win Oosee OakTepUaNTbHBIMH TOKCHHAMH, BKJIFOUAs, HANpHUMeEp, YHIOTOKCHHBI, HK30TOKCHHBI
u/wnmn Tokcudyeckue gepmentsl. Takum obpasom, coemuHenus obweit dopmynsl (1), (1), (III),
(IV) u (V) unn ux ¢apmManeBTUYECKH MPHEMIIEMbIe COJH, THAPATHI, COJbBATHI MU CJIOKHbIE
5¢upbl HAXOIAT TNpPHMEHEHHe B JIeYeHMH HWHTOKcUKauuu Enterobacteriaceae. B Takmx
BAPHUAHTAX, TPEANOYTUTEIbHBIM SIBJSIETCS  JICUEHHE WMHTOKCHKALMK  OaKTepHAIbHBIMU
SHAOTOKCUHAMHM,  5K30TOKCHHAMH  W/MJIM  TOKCUYECKHMMU  (EepMEeHTaMH,  Hampumep,
SHAOTOKCUHAMHM, JK30TOKCHMHAMH W/WJIM TOKCHYECKUMH (HEPMEHTaMH, MPOU3BOAUMBIMU
Enterobacteriaceae.

[IpennmouturensHo, ans coenuHennit odmmel gopmynsl (1), (II), (III), (IV) u (V) wm ux
bapManeBTHIECKH MPUEMIIEMBIX COJIEH, THAPATOB, COJIbBATOB HIIH CJIIOJKHBIX 3(PUPOB, BBOIUMAS
7033, KOHEYHO, OyJeT BappHUpOBATHCS B 3aBUCHMOCTH OT NMPUMEHSIEMOTO COCOMHEHUs, criocoda
BBEJICHUS, JKEIAeMOro JIEUEHHs] M yKa3aHHOro paccrpoiicta. Hampumep, ecnu coeanHeHue
obmeii popmyner (I), (II), (III), (IV) u (V) wnmu ero ¢apmManeBTUIECKH MpPUEMIIEMBIE COJIH,
THIPATHI, COJBBATHI HIIN CIIOKHBIE 3(UPBI BBOIAT NEPOPANBHO, TO CYTOYHAS 71032 COEAMHEHUS B
COOTBETCTBHHM C JaHHBIM u300pereHueM Oyner coctaBiath or 0,01 MHKporpaMMoB Ha

KWJIOrpamMm Macchl Tena (MKI/kr) 1o 100 MuturpaMMoB Ha KUJIOTPaMM Macchl TeJia (MI/Kr).
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Pasmep no3wl nis TepaneBTHUECKUX Lenel coenuHennii oomel gopmynel (1), (1I), (IID),
(IV) u (V) wu ux papMaLeBTUIECKH MPUEMIIEMbIX COJIeH, THAPATOB, COJIbBATOB WJIH CJIOXKHBIX
3¢upoB OyIeT ecTeCTBEHHBIM 00pa30M BapbUpPOBATHCSA B 3aBUCHMOCTH OT IPHUPOABI M TSKECTU
COCTOSIHUH, BO3pacTa U MoJjia >KUBOTHOT'O MJIH MALMEHTa U Croco0a BBEACHHUS, COTJIACHO XOPOIIO
W3BECTHBIM MMPUHIUIIAM MEIULUHBL

VPOBHHU NO3MPOBAHUS, YACTOTA BBEACHUS U JUINTEIBHOCTD JICUCHUS COCAMHEHUH oO1Ien
dopmyast (1), (1), (IID), (IV) u (V) unu ux papMareBTUIECKH MPUEMJIEMbIX COJIEH, THAPATOB,
COJIbBATOB HJIM CJIOJKHBIX 3()UPOB PA3IUYAIOTCS B 3aBUCHMOCTH OT COCTaBa U KJIMHUYECKOTO
NOKA3aHUs, BO3PACTa M KOMOPOWIHBIX MEIUIIMHCKUX COCTOSHUH manueHTta. O)KUaaercsi, uTo
CTaHIApTHAs JUTEIBHOCTD JIedeHUs1 coenuHernssmMu odmeit popmyast (1), (ID), (IID), (IV) u (V)
WM uX (apMaleBTHYECKH NMPUEMIIEMBIMH COJISIMH, THAPATAMH, COJbBATAMHU WM CIIOKHBIMH
s¢upamu Oyner BapbHPOBATHCS OT OAHOTO IO CEeMH AHEH sl OOJBINMHCTBA KIMHHYECKHX
nokasaHui. MoxeTt ObIThb HEOOXOIUMBIM MPOJIICHHE JJIUTEILHOCTH JieueHus: Oojiee ceMu THEH B
Cydasix PpeUUAMBUPYIOIIMX WH(pEeKIuid wiu WHQEeKuuH, CBA3aHHBIX C TKAHAMU WJIH
UMIUIAHTHUPOBAHHBIMH ~MaTepUalaMy, KOTOpPbIe IUIOXO CHAOXKArOTCs KpPOBBIO, BKIFOUAs
KOCTH/CYCTaBbl, IbIXaTeJbHbIE TyTH, SHIOKAPA U 3yOHbIE TKaHH.

IIpennmouturensHo, coeguneHust odmen Qopmynsr (1), (1), (1), (IV) u (V) wm ux
(apManeBTUYECKH TpHEMJIEMbIE COJIM, THAPATBHI, COJIbBATHI WJIM CIIOXKHBIE 3(HPBI MOTYT
npuHuMaTh Jr0Oyr0  popmy. OHM MoOryr OBITH CHHTETHYECKHUMH, OYHILICHHBIMH WJIH
BBIJIEJIEHHBIMU M3 MPUPOAHBIX HCTOYHUKOB C NMPUMEHEHHEM METOMOB, OIMCAHHBIX B JTAHHOM
00J1aCTH TEXHUKH.

Coenunenus odmel ¢popmyast (I), (II), (II), (IV) u (V) MoryTt ObITh MONyY€HBI, MOTYT
XPaHUTBCS W/UIIN BBOIUTHCS B opMe (hapMalLieBTHUECKH IpreMieMoit coimu. MimocTpaTuBHbie
(dapmaLeBTHYECKH TPUEMIIEMbIE COJHM MOJYYarOT W3 MYPaBbUHOW, YKCYCHOH, MPOIHMOHOBOW,
SIHTQPHOM,  TJIMKOJIEBOW, TJIFOKOHOBOW, MOJIOYHOW, sIOJIOYHOW, BHMHHOW, JIMMOHHOW,
aCKOpOMHOBOM, TIIFOKYPOHOBOM, MaJIeMHOBOM, ()yMapOBOM, MUPOBHHOTPATHOM, acrapariHOBOM,

[JIyTAMUHOBOM, OEH30MHOW, aHTPAHWJIOBOW, ME3HWJIOBOM, CTEApUHOBOW, CAJMIIMJIOBOM, II-

TUIPOKCHOEH30HHOM, (heHUTYKCYCHOIA, MUHJIAJTbHOM, SMOOHOBOI (mamoeBoii),
METaHCYJTb()OHOBOIA, 3TaHCYJIb(OHOBOM, OeH30JICYTIb( OHOBOWH, MAaHTOTEHOBOM,
TOJTY OJICYJIb() OHOBOW, 2-rUIPOKCUAITAHCY I OHOBOH, cyb(haHUIIOBOH,

IIUKJIOTEKCUJIAMUHOCYIb()OHOBOM, ~ aJbr€HOBOW, [P-THMIPOKCHMACISTHOW, TajJaKTapoBOW |
raJlaKTyPOHOBOU KHUCJIOT.

[Monxomsimue ¢papMaLeBTHUECKH MPHEMIEMble OCHOBHO-aJINTUBHBIE COJM BKIIFOYAIOT
COJIM METaJUINYECKOr0 HMOHAa M CONU opraHudeckoro noHa. Coiu MeTalndyeckoro HOHa
BKJIFOYAIOT, HO HE OTPAaHUYEHbI UMH, MTOIXOISIINE COJIH IIEJIOYHOro MeTaua (rpynmsl la), comm
menoYHo3eMenbHoro Metayta (rpymmel [la) u apyrux (U3MONOTHYECKH NMPUEMIIEMBIX HOHOB
Mmetajuia. Takue conmu MOryT ObITh MOJYyYEHbI U3 MOHOB AMIOMMHUS, KaJbLMs, JUTHS, MarHus,
Kajus, HaTpust U LuHKa. OpraHuyeckue COJMM MOTYT OBITh MOJYYEHbI U3 TPETUYHBIX AMHHOB H
COJiell YeTBEPTUYHOIO aMMOHHUS, BKJIKOYasl, B YACTHOCTH, TpUMeTUIaMuH, Austuiamul, N, N'-

I[I/I6eH31/IJ13TI/IJ'IeHZ[I/IaMI/IH, XJIOPNIPOKAaUWH, XOJHUH, AU3TAaHOJAMUH, STUJICHAWAMWH, METIJTYMUWH (N-
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METHITIIOKAMHH) W TpoKauH. Bce yka3aHHbIe BbIIE COMUM MOTYT OBITh TOJYYEHBI
CHEeLMAINCTAMU B JaHHOW OOJACTH TEXHUKU OOBIYHBIMU CPEACTBAMU W3 COOTBETCTBYIOILETO
coennHeHusi. OOBIYHbIE METOAMKH JUI BHIOOpA U MOJY4YEeHUs MOAXOAALINX (papMareBTUYECKIX
COCTaBOB OMHCaHbI B, HanpuMep, "Pharmaceuticals - The Science of Dosage Form Designs", M.
E. Aulton, Churchill Livingstone, 1988.

ITpeanouturensHo, coenunenus obwein ¢opmynst (1), (ID), (1), (IV) u (V) mwm ux
(apmaneBTHYECKH TPHEMIIEMBIE COJIN, TUAPATHI, COJIBBATHI MM CJIOXKHbIE 3(UPbI COCTABJIEHBI B
BUuAe (apMaLEeBTHYECKOW KOMIIO3ULMH, COAepKameld (papMaleBTHYECKH MPHEeMJIeMBbIil
HOCHUTEJTb.

dapmaneBTHYECKHE KOMIIO3HLIUU MOTYT BKJIFOYATh CTaOWMIM3aTOPbI, aHTHOKCHUAAHTHI,
Kpacutenu u pazbaButenn. PapMaleBTUYECKU PUEMIIEMbIE HOCUTENU M JOOABKH BBIOHUPAIOTCS
TakuM 00pazoM, 4YToObI MoOO4YHBIE 3PPeKThl OT (hapMALEBTHUECKOTO COSAUHEHHs ObLIH
MUHHMU3UPOBAHbL, U 3()()EKTUBHOCTb COENMHEHHs] HEe CHIKajJach O TaKOW CTENEHH, YTO
JIeYeHHe CTAHOBUTCS Hed3(h(hEeKTUBHBIM.

dapmaneBTHUECKNE KOMIIO3ULIUK MOTYT BBOIUTBCS SHTEPATBHO H/IIIM MAapEHTEPATBHO.
ITepopanbHbIii (BHYTPUIKENTYyIOUHBIN) SIBJSIETCS TUIIOBBIM IyTeM BBeleHUs. PapMaleBTUYeCKu
npUeMIIEMble HOCUTENN MOTYT OBITh B TBEPIBIX JO3UPOBAHHBIX (hopMax, BKIIOUAs TaOJIETKH,
KarcyJjbl, MWIIOJA M TPAHYJIbl, KOTOPblE MOTYT OBITh NPUTOTOBJIEHbI C TIOKPBITHSMH U
000NIOYKaMH, TaKHMMH KaK SHTEPOCONMOOMIIbHBIE TOKPBITHS W JPyTHe, XOPOIIO HU3BECTHBIE B
naHHON obnacrtu. JKunkue no3upoBaHHBIE (POPMBI Uil MEPOPATBHOTO BBENEHMS BKIIIOYAIOT
bapMaleBTHYECKH TpHEMJIEMble 3MYJIbCUH, PACTBOPBI, CYCIIEH3UH, CHUPONBl M 3JIUKCHPBHL
ITapeHTepanbHOE BBEAECHHWE BKIIOYAET TOAKOXKHBIN, BHYTPHUMBIIIEUHBIH, BHYTPUKOXKHBIMH,
BHYTPUBEHHBIH U Jpyrue crnocoObl, M3BECTHbIE B JAHHON OOJACTH TEXHUKU. DHTEPANbHOE
BBEJICHHE BKIIFOYAET PAaCTBOPBI, TAONETKH, KaICyJIbl 3aMeJIEHHOT'O BBICBOOOKIEHHUSI, KATICYJIbI C
SHTEPOCONIOOMIIBHBIM MOKphITHEM M cuponbl. Ilpu BBeneHun (apmarieBTHdecKasi KOMIIO3HLIS
MOJKET UMETh TEMIIEPATypPy PaBHYIO WM OKOJIO TEMIIEpaTyphbl Tea.

KoMno3uuuy, mnpeaHa3HAaYeHHbIe Ui MEePOPATbHOrO TMPHUMEHEHHs, MOTYT ObIThb
NPUTOTOBJIEHBI B COOTBETCTBUU C JIFOOBIM CIIOCOOOM, M3BECTHBIM B TAHHOW OOJIACTH TE€XHHUKH,
IUTI IPOM3BOACTBA (hapMaIleBTHYECKUX KOMITO3MLMHA, U TaKHe KOMITO3ULIMH MOTYT COIEPKaTh
OUH WJIM HECKOJBbKO AareHTOB, BBIOPAHHBIX M3 TPYIIIBI, COCTOSALIEH W3 TMOACIACTHTENEH,
apoOMaTH3aTOPOB, KPACHUTENIEH 1 KOHCEPBAHTOB IS TIOJTy4eHUs (papMaieBTUYECKH SCTETHYECKIX
U TIPUSTHBIX Ha BKYC MpernaparoB. TaONeTkw conmepkar aKTHBHBIM HMHTPEIUEHT B CMECH C
HETOKCHUYHBIMU (papMaleBTUUECKH TMPUEMJIEMbIMH SKCLUMUEHTAMH, KOTOPBIE MOIXOMST IS
NPOM3BOJACTBA TAaONETOK. OTHUMHM SKCLUUIHEHTAMH MOTYT OBITb, HAmnpuMep, HWHEPTHbBIE
pa3baBuTeny, Takue Kak KapOOHAT KaibLus, KapOOHAT HATPHsA, JaKkTo3a, pocdar KanpLus Wim
docdar HaTpus, rpaHYIUPYIOMKE U PA3PBIXJIIOIINE areHThI, HAIPUMEP, KYKYPY3HBIH Kpaxmai
WUIA QJIbTMHOBAsI KUCJIOTA, CBSI3YIOIIHE areHThl, HAPUMep, KpaxMall, *KeJaTHH WIN apaBUicKas
KaMeJib, ¥ CMa3bIBAIOIUE areHThl, HAIIPUMep, CTeapaT MarHus, CTeAPHUHOBAs KUCIIOTA HITH TAJIbK.
TaOnerku Moryt ObITh 0€3 HOKPBITHS HJIM MOTYT OBITh TOKPBITBI HW3BECTHBIMH METONAMH,

Hampumep, AJist 3aAC€PKKU Pa3jIOKCHUSA U BCACBIBAHUS B )KGHYI[O"IHO-KI/II_HBLIH]:II\/'I TPaKT, U TEM
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caMbIM O0ECIeunTh YCTOMUNBOE NEHCTBUE B TeueHue Ooee AUTeNbHOro nepuona. Hanpumep,
MOKET NPUMEHSTHCA 3aMEJIIOIMN MaTepuall, TaKOW Kak INIMLEPWI MOHOCTeapaT WU
rmuepun  gucreapar. CocraBel UIsI  MEPOPATBHOTO TPUMEHEHUS TakKe MOTYT OBITh
MIPEACTABIICHBI B BUAE TBEPABIX JKEJIATUHOBBIX KaIICyJl, 1€ aKTUBHbIE MHTPEAUEHTHI CMELIAHbI C
WHEPTHBIM TBEPIbIM pa3OaBUTENEM, HapUMep, KapOOHATOM KaibLus, (pocdaTom KambIus UITH
KAaOJIMHOM, WJIM B BHIAE MATKUX JKEJATUHOBBIX KamCyJ, I[€ AaKTUBHbICE WHIPEIUEHTHI
MPUCYTCTBYIOT KaK TAaKOBbIE WM CMELIAHBI C BOJHON WJIM MACHsSHON Cpenol, Harpumep,
apaxuCOBBIM MACJIOM, JKUAKUM Mapad MHOM HITH OJTMBKOBBIM MACJIOM.

MoryT ObITh MOJIy4e€HbI BOJIHBIE CYCIIEH3UH, KOTOPbIE CONEPKAaT aKTUBHbBIE MPONYKTHI B
CMECH C OKCUUMHUEHTAMH, TOAXOMSALIMMHU JJIsl NPOU3BOACTBA BOAHBIX CycrneH3uid. Takue
SKCLMITUEHThl BKJIIOYAIOT CYCHEHAMPYIOIIHME areHThbl, HAMpuMep, KapOOKCHUMETHIILEIUTIONIO3Y
HaTpus, METHJILIEJUTIOJIO3Y, TUAPOKCUTTPOMUIMETHIILIEIUTION03Y, aJIbTHHAT HaTpus,
MOJMBUHWINUPPOJIUIOH, TPAraKaHTOBYIO KaMmeab U apaBUICKYIO KaMeAb, TUCHEPTUPYIOLIUMHA
WM CMAYUBAIOIIMMU areHTaMH MOTYT OBbITh MPUPONHbIE (hochaTHIbI, HATPUMED, JIELUTHH, UK
MPOAYKTbl KOHACHCALMM OKCHAA QJKWJEHA C OSKUPHBIMU  KUCJIOTaMH, HaIlpuMmep,
MOJUOKCUATUIICHCTEApAT, WKW NPOAYKThl KOHACHCALIMU STUJICHOKCUA C AJMHHOLENOYEYHBIMU
anuaTHIeCKUMU CIUPTAMH, HANpPUMEpP, TeNTaieKa’THICHOKCUOKCUITAHON, WU TMPOIYKTHI
KOH/ICHCALIUN STUJICHOKCHIA ¢ YaCTUYHBIMHU CJIOKHBIMH 3(HUpPaMH, TOJYUYEHHBIMU U3 SKHPHBIX
KHCJIOT U TEeKCHUTa, TaKWe KaK MOJMOKCUITHICHCOPOUTOIMOHOOIEAT, WIH TMPOIYKTHI
KOHICHCALIUN STUJICHOKCHIA ¢ YaCTUYHBIMHU CJIOKHBIMH 3(UPaMH, TOJYYSCHHBIMH H3 JKHPHBIX
KHCJIOT W aHTHAPUAOB TIEKCUTA, HANpUMep, MOJHOKCUITUIIEHCOPOUTAaHMOHOONeaT. BonHble
CYCIIEH3WH TaK)ke€ MOTYT COAEpKaTh OJUH WK 0ojiee KOHCEPBAHTOB, HANPUMED, STHJI- WU N-
NPOMUJI-TI-TUAPOKCUOEH30aT, OOUH WK OoJjiee KpacuTenei, ogHu i Oojee apoMaTH3aTOpPOB,
WM OMH WK 0oJjiee MOACNACTUTENIeH, TAKUX KaK caxapos3a win caxapuH. [Toxxoasiiue BogHbIE
HOCHUTENH BKJIIOHAIOT pacTBOP PrHrepa n n30ToHNMUECKuil XJ10pua HaTpust. BogHble CycrieH3uu B
COOTBETCTBHUH C JAaHHBIM M300pETEeHUEM MOTYT BKJIIOYATh CYCIIEHIAMPYIOIIHNE areHThl, TAKHE KaK
MPOU3BOAHBIC LEJUIIOJIO3bl, aJbCMHAT HATPUs, MNOJUBUHWINUPPOIUAOH U TparakaHT, H
CMauMBAKOIINI areHT, Takol Kak JieuuTuH. [loaxonsiue KOHCEPBAHTHI AJisl BOAHBIX CYCHEH3UN
BKJTFOYAIOT 3THJI- ¥ N-IIPOMUJI-TT-THAPOKCHOEH30aT.

MacnsiHple CyCHEeH3WH MOTYT OBITh COCTaBJIEHBI CYCIEHAUPOBAHUEM AKTHBHBIX
WHIPEAUEHTOB B OMera-3 >KUPHOW KHCJIOTE, PACTUTEJbHOM Macje, Halmpumep, apaxucOBOM
Maclie, OJJUBKOBOM MacJjie, KOHOIUISTHOM MacJjie WM KOKOCOBOM Macje, U B MUHEPAJIbHOM Maclie,
TaKOM Kak Kuakuil napadua. MacisiHpie CyCIIeH3UU MOTYT COIepKaTh 3aryCTUTEINb, HATPUMED,
MUEJTMHBIN BOCK, TBEPAbIN MapadpH WM LETUIIOBIH CITHPT.

IMopcnactureny, Takue Kak YKa3aHHBIE BBIIIE, 1 apOMATHU3ATOPBI MOTYT OBITh TOOABJIEHBI
11t o0ecreveHrsl MPUATHOTO Ha BKYC MEPOPAIbHOTO MpernapaTa. ITU KOMIIO3UIIMHA MOTYT OBITh
COXpaHeHbI MyTeM N00aBJICHUSI aHTHOKCHIIAHTA, TAKOTO KaK aCKOPOMHOBAsI KUCJIOTA.

JucneprupyemMple MOPOIIKM U TPAHYJbI, MNOAXOASLIME [Jis MOJYy4YeHUs BOAHOMN
CyCIIeH3UH 100aBJIEHUEM BOIbI, JAIOT AKTHBHBIA UHIPEIUEHT B CMECH C TUCTIEPTUPYIOLIUM HJIH

CMa4iMBarOUM arc¢HToOM, CYCICHAUPYIOIIUM ar¢HTOM W OJHHUM HJIN Oouee KOHCEpBaHTaAMU.



57

Iloaxopsiimue AUCHEPTUPYIOLIME WM CMAuMBaIOIIME AareHTbl U CYCHEHAMPYIOIIHUE areHThbl
NPEACTaBICHbl YK€ YKa3aHHbIMU Bbllle. JIONMOJHUTENbHbIE HKCLUIHNEHTHI, HampUMep,
MOJICIACTUTENH, APOMATU3aTOPbI U KPACUTEIH, TAK)KE€ MOTYT NPUCYTCTBOBATD.

Cuponbl M 3JUKCHUPBL, COAEpXKAallUe COEAVNHEHHE B COOTBETCTBUM C JaHHBIM
n300peTeHneM, MOTyT OBITh COCTAaBJIEHbI C MOACIACTUTENSIMU, HANpUMeEp, TJIMLEPUHOM,
copOurom mu caxapo3oi. Takue COCTaBbl TAaKXKe€ MOTYT COAEPKaTh MSTYUTENH, KOHCEPBAHT U
apoOMaTH3aTOPbl U KPACUTEIIH.

[Mpennouturenbho, coeaunenus: odmei Gopmynsr (1), (1), (D), (IV) u (V) wm ux
(apMaleBTHYECKH TpHEMJIEMbIe COJIM, THIPATBI, CONbBATHI WM CJIOXKHBIE 3(QHPBI MOTYT
BBOJUTBHCS TMAPEHTEPATbHO, HAMPUMEpP, MOAKOKHO, BHYTPUBEHHO HWJIM BHYTPHUMBILIIEYHO, HIIH
METOJIaMU BJIMBAHUS, B (POPME CTEPUIIbHBIX BOIHBIX WJIM MACIHSIHBIX CYCIIEH3MM s UHBEKIIHM.
Takne cycrmeH3MH MOTYyT OBITh COCTaBJEHBI COMJIACHO HM3BECTHOMY YPOBHIO TEXHHKH C
MPUMEHEHUEM  TMOAXOMSMINX  JUCTIEPTHPYIOIIUX WM CMAYMBAKOLIUX  areHTOB |
CYCHEHANPYIOUINX areHTOB, TAKUX KaK YKa3aHbl BBIIIC, WU APYTUX MPUEMIIEMBIX areHTOB.
CTepuibHBIM MPETapaToM Ut UHBEKLIIUH MOXKET OBITh CTEPUIIbHBIN PACTBOP WIIM CYCIICH3US IS
UHBEKLUUH B HE TOKCHYHOM IAPEHTEPAJbHO IMPUEMIIEMOM pa30aBUTENe WM PaCTBOPUTEIE,
Hanpumep, pactBop B 1,3-Oyranmuone. Cpeaw NpueMIIEMbIX HOCUTENIEH W PacTBOPHUTENEH,
KOTOpblE MOTYT INPUMEHSTBHCS, UMEeTCs BOJAa, pacTBOp PuHrepa M M30TOHMYECKHUIl pacTBOp
xjopuaa Hatpus. Kpome Toro, crepuiibHble HeleTy4dne Macia OOBIMHO MPUMEHSIOT B Ka4eCTBE
pacTBOpUTENSl WM CyCHEeHOupyromei cpensl. st 3TOH Leaw MOXKET MPUMEHSThCS JIo0oe
JIeTKOe HeJeTydee Macjo, BKJ4Yas CHHTETHYECKHEe MOHO- uinu aurauuepuasl. Kpome Ttoro,
oMera-3 MOJIMHEHACHILEHHBIE )KUPHBIE KMCJIOThI MOTYT HAlTU NMPUMEHEHHE B IpernapaTtax [Jis
UHbEKLUH. BBeneHue Takke MOXKET NPOBOAMTHCS UHramsAuueid, B Qopme a’po3onei wiIH
pacTBOpoB st HeOynal3epoB, WM PEKTAIbHO, B (OpME CYNIIO3UTOPHEB, MOJYYEHHBIX
CMEIINBAHUEM JIEKAPCTBEHHOIO CPEACTBA C MOAXOMSALIMM HE Pa3ApakalOLUM SKCLUIHEHTOM,
KOTOPBIN SIBJIIETCSI TBEPAbIM MpH OOBIYHON TeMIlepaType, HO JKUAKAM TPU PEKTAIbHOM
TeMIlepaType U MO3TOMY IUIABUTCS B MPSMOMN KHUIIKE C BbIIEJICHUEM JIEKAPCTBEHHOTO CPENCTBA.
TakuMu MarepuanamMu SIBJISIOTCS MAacjio Kakao W TOJUATWICHINIMKONH. Takke B JaHHOE
n300peTeHne BKJIFOUEHBbI OYKKaJIbHOE M MOIBSI3IYHOE BBEACHHE, BKIFOYas BBEACHUE B (opme
TabJIETOK /ISl pacCcachIBaHUS, MACTHIIOK WIIM JKEBATENIbHOW PE3MHKH, CONEpIKallel COeqUHEHHS,
yka3aHHble 37ech. CoenuHeHHss MOTYT OBITh BJIOXKEHBI B apOMATHYECKYK) OCHOBY, OOBIYHO
caxapo3y U apaBUHCKYIO KaMeb WM TParakaHr.

Jpyrue cniocoObl BBeneHus: coenuHeruii obet ¢popmyet (1), (I1), (1), (IV) u (V) wiu
ux (apManeBTUYECKH MPHEMIIEMbIX COJIeH, THIPAaTOB, COJNBBATOB WJIM CIOXHBIX 3(PHUPOB
BKJIFOYAIOT KOXHbIE MJIACThIPU, KOTOPBIE BbIAEISAIOT JIEKAPCTBEHHbIE CPECTBA HEMOCPEICTBEHHO
B W/WJIH 4epe3 KoKy CyObeKTa.

MecTHbIE CHCTEMBI JOCTABKH TAK)K€ BKJIIOYEHBI B JAHHOE HM300pETEHHE U BKIIFOYAIOT
Ma3H, OPOLIKHU, CIIPEU, KPEMBI, JKeJle, INIa3Hble MPUMOUYKH, PACTBOPBI WM CYCIIEH3UH.

B xoMmmosuinuu B COOTBETCTBHUH C JAAHHBIM M300pETEHHEM MOTYT ObITh 1OOABJIEHBI

AOMOJIHUTCJIBHBIC Aar€HTbl, TAaKHUC KaK, HAIIPpUMED, YIAYUYIIUTCIN BA3KOCTH, KOHCCPBAHTHI,
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MOBEPXHOCTHO-aKTHUBHBIE BEIIECTBA M YJIYULIUTENN NMPOHUKHOBeHUs. OOpasyrouiue BsS3KOCTb
areHTbl  BKJIIOYAIOT,  HANpHUMeEP, TMOJMBUHWIOBBIA  CIUPT,  IOJUBUHIJIIHPPOIHUIOH,
METHJILEIUTIONO3Y, TUJIPOKCUIIPONMIMETHIILIEIIIIONO3Y, TUIPOKCU3TUJILIEIUTIONO3Y,
KapOOKCHUMETWIILIEIUTION03Y, TUAPOKCUIIPONUIILEIUIFONIO03y WM APYTHe areHThl, H3BECTHbIE
CHeLMAJIICTaM B IJAHHOH 001aCTH TEXHUKU. Takue areHTbl OOBIMHO MPUMEHSIOT B KOJIUYECTBE OT
ok0J10 0,01% 110 0K0JI0 2% MAaCCOBBIX (hapMaLeBTHYECKON KOMITO3ULIHH.

KoHcepBaHTBl HEOOS3aTENBHO NPUMEHSIOT U NMPEAOTBPAILEHHS POCTa MHKPOOOB 1O
WIN BO BpeMs nmpuMeHeHus. [loaxoasiimyue KOHCEPBAaHThI BKIIFOUAIOT TMOJMKBATEPHUN-1, XIopu
OEH3aKOHHUS, TUMepocal, XJopOyTaHon, MeTwinapabeH, mnpomwimnapadbeH, (EeHHIITHIOBBINA
CIHPT, AMHATPUNDIETAT, COPOMHOBYIO KHCJIOTY WJIM APYTHE areHThl, H3BECTHbIE CIELUATUCTAM
B TaHHOHW obnact TexHUKH. OOBIMHO TaKHe KOHCEPBAHTHI MPUMEHSIOT B KOJIMYECTBE OT OKOJIO
0,001% mo oxomo 1,0% MaccoBbix hapMareBTHIECKON KOMITO3UIINH.

PacTBOpUMOCTP KOMITOHEHTOB JaHHBIX KOMIIO3ULMA MOXET OBITh  yJIy4IIeHa
MOBEPXHOCTHO-aKTHBHBIM  BEIIECTBOM WJIM JPYTUM MOAXOASAILINM COPACTBOPHUTEIEM B
KOMIo3uiuu. Takue copacTBOpUTENH  BKIO4aOT momucopdbarer 20, 60 wu 80,
MOJIMOKCHU3TUIICHOBBIE/ TTOJTMOKCUTIPOTTHIICHOBBIE MOBEPXHOCTHO-AKTHBHBIE BEIIIECTBA
(marmmpumep, Pluronic F-68, F-84 u P-103), UMKIOAEKCTPUH HIIM APYTHE€ areHThbl, W3BECTHBIE
CHEeLUAINCTAaM B JaHHOW oOmacTh TexHUKU. OOBMHO Takue COPACTBOPUTENH NMPUMEHSIOT B
kosaecTe OT 0kojio 0,01% mo okos10 2% MaccoBbIX (apMarleBTHUECKONH KOMITO3ULIUH.

dapmaneBTUUECKH MTPUEMIIEMbIE SKCIUIHEHThl 1 HOCUTENN BKJIOYAIOT BCE, YKa3aHHbIE
BbIlIE, U 1o00HbIe. [IpuBeneHHbIe BbIlIe COOOpaKeHHs, Kacaromuecs 3pPEeKTUBHBIX COCTABOB
U METOZOB BBEAEHHUS, XOPOLIO M3BECTHbI B JAHHONW OOJACTM M ONUCaHBl B CTaHJAPTHBIX
yuebHukax. Cwm., Harmpumep, Remington: The Science u Practice of Pharmacy, 20th Edition
(Lippincott, Williams u Wilkins), 2000; Lieberman et al., ed., Pharmaceutical Dosage Forms,
Marcel Decker, New York, N. Y. (1980) u Kibbe et al., ed., Handbook of Pharmaceutical
Excipients (3rd Edition), American Pharmaceutical Association, Washington (1999). Taxum
o0pa3oM, B BapHaHTax, IJie COCAMHEHUE B COOTBETCTBUHU C JAHHBIM H300pPETEHHEM COCTAaBJIEHO
BMecTe C (hapMaleBTUYECKU MPUEMJIEMBbIM 3KCIMITUEHTOM, MOKET OBITh HCIIOJIb30BaH JIOOOI
NOIXOMALIMHA SKCUUIHMEHT, BKJIOUas, HAaNpUMep, HHEPTHble pa30aBUTENH, pPa3pPBIXJIUTEINH,
CBSI3YIOIME areHTbl, CMA3bIBAIOINUE ATCHTHI, MOJCIACTHUTENH, apOMaTHU3aTOPBl, KPACUTETU H
KOHCepBaHThL. [logxonsimue WHepTHbIe pa30aBUTENN BKJIIOYAIOT KapOOHAT HATPUS M KaJIbLIHS,
dochar HaTPHUS U KaNbLUSA U JIAKTO3Y, B TO BPeMsl KaK KYKYPY3HbIH Kpaxmaj U aJblHHOBAs
KHCJIOTA SIBJIIFOTCSl MOAXOMSALIMMH Pa3pbIxiuTessiMA. CBSA3YIOLIME areHThl MOTYT BKJIIOYATh
KpaxMaJl W JKEeJIaTHH, B TO BpPeMs KaK CMa3bIBAIOLIMHA AareHT, €CIH NPUCYTCTBYET, OOBIYHO
npeacTaBisieT coOOl cTeapaT MarHus, CTEAPHHOBYIO KHUCJIOTY WM TajibK. PapMareBTHUECKHE
KOMITO3UIIMM MOTYT TPHUHUMATH JIOOYIO MOAXOMAIYI0 (OpMy U BKIFOYAIOT, HAmpHMeEp,
TaOJIETKH, SJTUKCHUPBI, KAICYJIbl, PACTBOPHI, CYyCIIEH3UH, MOPOLIKH, TPAHYJIBL, JAKU JJIs1 HOTTEH,
JIAKU U BUHHUPBI, KOJKHBIE TUIACTBIPU B a3PO30JIH.

dapmaneBTHUECKas KOMITO3ULMS MOXKET NpUHUMAaTh (opMmy Habopa uacTel, mpuyuem

OTOT Ha6op MOXKECT BKJIHOYAaTh KOMIIOZMIMIO B COOTBETCTBHUU C JaHHBIM I/I306peTeHI/IeM BMECTEC C
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MHCTPYKLHUSMH 110 IPUMEHEHHIO W/UIM MHOXKECTBOM Pa3JINYHBIX KOMIIOHEHTOB B CTaHIAPTHON
I03UPOBAaHHON (hopme.

Jlnis mepopaibHOTO BBEIEHHs COEINMHEHHE B COOTBETCTBUHU C JAHHBIM H300peTeHHEM
MOJKET OBITb COCTABJIEHO B TBEPHbIE WM JKUIKHE Npernaparbl, TAKUe KaK KarCyJIbl, MUIIOJH,
TaONeTKH, MACTHIKY, TaOJEeTKU AJISl paccachlBaHMs, PACIUIABBI, TIOPOLIKH, TPAHYJIbI, PACTBOPHI,
CYCIEH3UH, TUCTIEPCUU WIIM 3MYJbCHU (I PACTBOPBI, CYCIEH3UH, JUCIEPCHH WA SMYJIbCHH
MOTyT OBITh BOAHBIMU HJIM HE BOJHBIMH). TBepable €AMHUYHBIC AO3UPOBAHHBIE (POPMBI MOTYT
OBITh KaICyjiaMH, KOTOPbIE MOTYT OBITh OOBIMHBIMHU TBEPABIMH WU MSTKUMH JKEJaTHHOBBIMH
KarCcyJjaMH, COJAEpKAllMMHU, HamnpUMep, IMOBEPXHOCTHO-aKTHBHbIE BEIIECTBA, CMAa3bIBAIOIIUE
areHTbl W WHEPTHbIE HAMOJHUTENH, TaKue Kak JIaKTo3a, caxaposa, ¢ocdar kampius u
KYKYPY3HbIH Kpaxmai. TabneTku At nepopajibHOrO MPUMEHEHHUS] MOTYT BKJIFOYATh COSAMHEHUE
B COOTBETCTBHHU C JAHHBIM H300peTeHHeM JIMOO OTHEebHO, OO BMecTe ¢ (papMalieBTUIECKH
NPUEMJIEMBIMH  SKCLMITUEHTAMH, TaKUMH KaK WHEPTHbIE pa30aBUTENH, Pa3pPbIXJIHUTENH,
CBSI3YIOIME areHTbI, CMA3bIBAIOIIUE AreHTBI, MOJCIACTHTENH, apOMaTHU3aTOPBl, KPACUTETU H
KOHcepBaHThL. [lopxonsimue WHepTHbIe pa30aBUTENN BKJIIOYAIOT KapOOHAT HATPUS M KaJIbLIHS,
dochar HaTpUs U KaJbLUSA U JIAKTO3Y, B TO BPeMs KaK KyKYPY3HBIH Kpaxmajl M aJbrHHOBAs
KHCJIOTA SIBJIIFOTCSl MOAXOMSALIMMU Pa3pbIxiuTessiMA. CBA3YIOIIME areHTbl MOTYT BKJIIOYATh
KpaxMajl W JKEeJIaTHH, B TO BpPeMs KaK CMAa3bIBAIOLIMHA AareHT, €CIH NPUCYTCTBYET, OOBIYHO
npeacTaBisieT coOOHM cTeapaT MarHus, CTEAPUHOBYIO KHCIOTY WM Tanbk. I[Ipm skemaHum
TabJNEeTKH MOTrYyT OBbITh TOKPBITBI MaTepUANOM, TAaKUM Kak TIJHIEPUIMOHOCTeapaT WiIn
TIULEPIIIANCTEApAT, Ul 3aJIePKKH BCAChIBAHUS B JKEyAOYHO-KUIIEYHOM TpakTe. Kancymsl s
NEepOpaNbHOTO TNPUMEHEHUs] BKJIIOYAIOT TBEPHAbIE JKEJIaTHHOBBIE KaICyJbl, B KOTOPBIX
COeIMHEeHNEe B COOTBETCTBUH C JAHHBIM M300PETEHHEM CMELIAHO C TBEPIbIM pa3zdaBUTENEM, U
MSTKHE >KEJATHHOBBIE KallCyJibl, B KOTOPBIX AaKTHBHBII HHIPEAHEHT CMELIaH C BOAOW WU
MacjoM, TaKUM KaK apaxHCOBOE MAaCJO, KUIKUI napaduH mim onuBkoBoe Macyo. CocTaBsl st
PEKTAIbHOTO BBENEHHs] MOTYT OBbITh MPEACTABJICHbI B BHIE CYMNIO3UTOPHUS C TMOAXOISIIEH
OCHOBOW, COIep Kallel, HampuMep, Macio Kakao win caauuuiar. CoCTaBbl, MOAXOMSIINE IS
BAarMHAJIBHOTO BBEIEHHsI, MOTYT OBITh MPEACTABJICHbI B BHIE IECCAPUEB, TAMIIOHOB, KPEMOB,
rejiei, macT, MeH WIM COCTABOB JJISI PACHBUICHUS, COAEPKAIIMX B JIOMOJIHEHHE K aKTHBHOMY
UHTPEIUEHTY TaKHe HOCUTENH, KOTOpble W3BECTHBI B JAHHOW OOJACTH TEXHHUKH Kak
noaxopsupe. il BHYTPUMBIIIEYHOTO, BHYTPHUOPIOIIMHHOTO, MOAKOKHOTO U BHYTPHUBEHHOTO
BBEJICHUS] COEIMHEHMs B COOTBETCTBUH C JAHHBIM H300pETeHNEM, KaK MPABUIIO, TPEICTABIICHBI B
CTEPIJIbHBIX BOJHBIX PAacTBOpaX WM CYCHEH3WsX, 3a0ydepeHHbIXx no momxoxsmero pH wu
HU30TOHHUYHOCTH.

Coenunenns obmeii popmyner (1), (II), (1), (IV) u (V) mmm ux ¢papManeBTHUECKH
IpUEMJIEMBIE COJIH, THUAPATHL, COJIBBATHI MIIH CIOXKHBIE 3(UPBI TAKIKE MOTYT OBbITh MTPEICTABIICHBI
B BU/I€ JINTTIOCOMHBIX COCTAaBOB.

B npyrom Bapmante, coeguHenus: obwmeit popmyner (I), (II), (IID), (IV) u (V) mm ux
bapMaleBTHYECKH IpPHEMJIEMble COJH, THMAPAThl, COJbBATbl WJIM CIOXHBIE 3(QUPHI

Ta6J'IeTI/IpOBaHbI ¢ OOBIMHBIMH OCHOBaMHU AJIA Ta6J'IeTOK, TAKUMH KaK JIaKTO34, Caxapo3a U
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KYKYPY3HBII KpaxMal, B COYETAHUH CO CBS3YIOIIUMH areHTaMH, TaKUMU KakK apaBUICKas
KaMenb, KYKYPY3HBIH KpaxMall WM SKEJaTHUH, pPa3phIXJUTENSIMH, NpPEAHA3HAYEHHbIMU IS
CIIOCOOCTBOBAHMS Pa3pPYLICHUI0O W PACTBOPEHHUIO TAOJNETKM IOC€ BBEACHUS, TaKUMH Kak
KapToQenpHbI KpaxMal, ajbI'MHOBas KHUCIIOTA, KYKYPY3HbII Kpaxmal M TIyapoBas KaMmenb,
CMa3bIBAIOIIMMU areHTaMM, NPeAHA3HAYEHHbIMU MAJIA YJIYYLIEHHs TEKy4YeCTH IMOPOLIKOB JJIs
TabJEeTOK M IJIsl MPEAOTBPALICHUs MPUIINIIAHUSA MaTepuaia TaOJeTKH K MOBEPXHOCTSIM Ipecc-
¢dopm u mopurHer nist TabNeTOK, HANpPHUMeEp, TaJbKOM, CTEAPHMHOBOI KHCIOTOH HMIIM CTeapaToM
MarHusi, KaJbLUsl WJIW IMHKA, KPACUTEJSIMH, IHICMEHTAaMH M apOMaTH3aTOpaMH,
NPEAHA3HAYCHHbIMH JUISl YJYYIICHUs] 3CTETUYECKHX Ka4deCTB Ta0JETOK W 4YTOOBI CAenaTh UX
OoJiee MPUEMIIEMbIMH TSI TALIUEHTA.

[Monxonsimue >KCHUMUEHTHI IJIsl TPUMEHEHHUsI B MEPOPATbHBIX JKUIAKUX JTO3UPOBAHHBIX
¢dopmax BKIIFOYAIOT pa30aBUTENH, TaKWE KaK BOJAA M CIUPTHI, HAIPUMED, STAHOJ, OCH3HMIIOBBIH
CIUPT U TOJUITUJICHOBBIE CIUPTHL, ¢ WM Oe3 mobaBieHus (papManeBTUYECKH MPHEMJIEMOTO
MOBEPXHOCTHO-aKTHBHOTO BEIECTBA, CYCMEHINPYIOIIErO areHTa Wi 3MYJIbIUPYIOIIEro areHTa.

Coenunenns obmei ¢popmyner (1), (II), (1), (IV) u (V) nwmm ux ¢papManeBTHUECKH
NpUEMJIEMbIE COJIM, TUAPATHI, COJNBBATHl WJIU CJIOXHBIE 3(PHUPBI TAaKXKE MOTYT BBOIUTHCS
MAPEHTEPANIbHO, TO €CTh, MOJKOKHO, BHYTPUBEHHO, BHYTPUMBIIIEYHO HJIH BHYTPUOPIOIIMHHO. B
TAKUX BApUAHTAX COEAWHEHHE MPEICTABICHO B BUAE 103 sl MHbEKIUH B (DPU3MOJOTHYECKU
npuemsieMoM pas3baBuTese BMeCTe € (hapMaLEBTHUECKUM HOCUTENEM (KOTOPBIH MOXKET OBITh
CTEPHJIBHON JKUAKOCTBIO WJIM CMEChIO skuakocteil). Ilomxonsmue XUIKOCTH BKJIIOYAIOT BOAY,
(u3nonornuecKuil pacTBOp, BOAHYIO AEKCTPO3Y U POACTBEHHBIE COCTUHEHUIO PACTBOPBI, CIIUPT
(Takoll Kaxk OTaHOJ, H3OMPOINAHON WM TeKCAAEHMJIOBbII CIUPT), TJHKOMM (Takue Kak
NPONUJIEHIJIMKONb WM TOJU3TUJICHIJIMKONB), TIUIEepUHKeTa I (Takue kak 2,2-numerui-1,3-
AMOKCONaH-4-MeTaHo), npoctbie 3dupsl (Takwe kak mnonu(dTuiaeHrmmkons) 400), macio,
JKUPHYIO KHCJIOTY, CJIOKHBIN 3(pUp WIH INIMLEPH] JKUPHON KHUCJIOTHI, WM aleTHIMPOBAHHBIA
TJIMLEPU]] JKAPHOW KHUCIOTBI ¢ uiu 0e3 nobOaeneHusi (papMaleBTHYECKH MPHEMIIEMOTO
NOBEPXHOCTHO-aKTUBHOTO ~ BEIECTBA (TAKOrO KaK MbUIO WM MOKINEE CPEncTBO),
CYCHEHIUpPYIOIIUKA  areHT  (TakoW  Kak  TeKTHH, KapOOMepbl,  MEeTHJILEIUIJI03a,
THIPOKCUIIPONMIMETHIILEIUIION03a WM KapOOKCUMETIUILEIIIION03a), WM  3MYJIbIHPYIOLIHI
areHT W JApyrue (QapMaleBTHYECKHE aabIOBaHThL. [lomxopsigue Macia, KOTOpPbIE MOTYT
NPUMEHSTBCS B TAPEHTEPAIbHBIX COCTaBaX B COOTBETCTBHHM C JaHHBIM H300pETEHHEM,
BKJIFOYAIOT  Macjia  He(TSIHOro, JKUBOTHOTO, pPACTUTEIBHOIO WM  CHHTETHYECKOTO
MPOMCXOXKICHUS, HAPHIMEP, apaxuCOBOE MACIIO, COEBOE MACIIO, KOHOIIITHOE MACJIO, XJIOIKOBOE
Maciio, KyKypy3HOe MacJio, OJINBKOBOE MAcJIO, Ba3€IMH U MUHEPAJIbHOE MAaCIIO.

[Tonxonsmue sKUpHbIE KUCIOThI BKJIFOYAIOT OJIENHOBYIO KUCIIOTY, CTEAPUHOBYIO KHUCIIOTY
U M30CTeapuHOBYIO Kucioty. [loaxonsammmu >¢pupamMu JKUPHBIX KUCJIOT SIBJISFOTCS, HAIpUMeED,
STUIIONEAT U W30MponuiIMupHcTaT. Ilomxomsmue Mbula BKIFOYAIOT COJH SKHUPHBIX INEJTOYHBIX
METAJUIOB, aMMOHMS M TPHUSTAHOJAMHHA, a NOAXOMALINE MOIOIINE CPEACTBA BKIIIOYAIOT
KaTHOHHBIE  MOIOLIME  CPENCTBA, HANpPUMep, TaJOreHUAbl ANMETHIAHAIKUIAMMOHUS,

rajorcHubl QAJKWJIMUPUAUHUA W aleTaTbl aJKUJIAMUHOB, AHUMOHHBIC MOIOLIHUE CPCACTBA,
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Harmpumep, CyJb(pOHATBl alKWia, apwia U ojeduHa, cyiabdarbl ajkwia, oneduHa, MPOCTOro
s¢upa U MOHOIIHLEPHAA, W CyJb(OCYKLIMHATHL, HEMOHHbIE MOIOIINE CPEICTBA, HANpPUMeEp,
OKCHIBl  JKMPHBIX  aMHMHOB,  aJKaHOJAMUABI  JKUPHBIX  KHUCIOT W COIOJIUMEPHI
NOJIMOKCUATUIICHITOIUIIPONIUIIEHA, U aM(OTEpHbIe MOIOIINE CPEICTBA, HAPUMED, alKuiI-Oera-
AMHUHOIPOIMOHATHI U COJIM YETBEPTUYHOIO AaMMOHHUS 2-aIKIIIMMHUIA30JIMHA, & TAK)KE UX CMECH.

[TapeHTepanbHble KOMIIO3ULMK B COOTBETCTBUU C JAHHBIM H300peTEeHHEM OOBIYHO
comepkaT oT okojo 0,5 mo okono 25% MacCOBBIX COEAMHEHUS B COOTBETCTBHH C JTAHHBIM
uzobperennem B pactBope. KoncepBanTel u Oydepbl Takke MOTyT NpUMEHSTbCs. Jliist
MUHMMHU3ALUN WM UCKITIOUEHHs Pa3fApakKeHUs] B MECTe WHBEKIMHU TaKHe KOMIO3MLUU MOTYT
COIepKaTh HEHOHHOE IMOBEPXHOCTHO-aKTUBHOE  BEINECTBO, HMeEIoLlee T'HAPOPUIbHO-
munodmibHbl 6ananc (I'JIB) ot okono 12 1o okono 17. KonudecTBo MOBEPXHOCTHO-aKTUBHOTO
BEIIECTBA B TAKUX COCTaBaX BAPbUPYETCS OT OKOJO 5 10 okojio 15% maccoswix. [ToBepxHOCTHO-
AKTUBHOE BEINECTBO MOKET OBbITh OTAEJIbHBIM KOMIIOHEHTOM, UMEFOINNM YKa3aHHbIH Bbime [JIB,
WIA MOXeT OBITh CMECBhIO JBYX HJU OoJiee KOMIIOHEHTOB, HMeromux kemaembidi [JIb.
HUmmocTpaTUBHBIE  TPUMEPbl  MOBEPXHOCTHO-aKTHBHBIX ~ BELIECTB,  NPUMEHSIEMbIX B
NApEHTEPANbHBIX COCTaBaX, BKJIOYAIOT KJACC CJIOXKHBIX 3(UPOB JKUPHBIX KHCIOT C
NOJIM3TUIIEHCOPOUTAHOM, HaNpUMep, COPOMTaH MOHOOJIEAT M BBICOKOMOJIEKYJISIPHBIE TPOAYKTHI
NPUCOEIMHEHUST STUJICHOKCHIA C TruapooOHBIM OCHOBaHHEM, OOpa3OBaHHbIE KOHAEHCALHUEH
NPONMJICHOKCHIA C IPOITHIICHTIIUKOJIEM.

Coenunenus obmeit popmyner (1), (II), (D), (IV) u (V) umm ux ¢papManeBTHUECKH
IpUeMIJIEMBbIE COJIM, THAPATHI, COJIbBATHI WJIH CJIOXKHBIE 3(UPBI TAKKE MOTYT BBOAUTHCS MECTHO,
U TIPU 3TOM HOCHUTENb MOKET MOIAXOASIINM 00pa3oM COAepkKaTh pacTBOP, Ma3b WU T'eNIEBYIO
ocHOBY. OCHOBa, HampuMep, MOXET COAEPKaTb OAMH WM Ooliee U3 CIEAYIOIIMX: Ba3eNuH,
JIAHOJIMH, MOJMATHJICHIJINKOJIH, TYEMHBIH BOCK, MHHEPAIbHOE MAacIo, pa30aBUTENH, TaKUE KaK
BOJA M CHHPT, W OSMYJbraropbl M CTaOMIM3aTOpPbl. MECTHBIE COCTAaBbl MOTYT COIEPIKATh
KOHIIEHTpALMIO coequHeHus oT 0kojio 0,1 o okoso 10% macc./06. (Macca Ha equHUIY 00BeEMA).

[Tpu nomoNHUTENEHOM NMPUMEHeHHH, coenuHenus odueit popmynse (1), (II), (1), (IV) u
(V) wiu ux ¢apmaneBTHYECKU MPUEMJIEMbIE COJIM, THAPATHI, CONBBATHI MU CJIOXKHBIE 3(PUpPbI
MOTYT OBITh COCTaBJICHBI IUIsi MPUMEHEHUS C ONHUM Wi Oojiee IPYTUMHU JIEKapCTBEHHBIMH
cpeacrBamu. B wactHOocTH, coemuHenus obmei ¢opmyier (I), (II), (III), (IV) u (V) mwmm ux
(apManeBTHUECKH TpHEMJIEMbIE COJIM, THIPATBI, COJIbBATHI WJIM CIOXKHBIE 3(QHPBI MOTYT
NPUMEHITBCS B COUETAHWHM C AHANTETHKAaMH, NPOTUBOBOCHAIUTENBHBIMU (HAmpuMep,
CTEPOUAAMHU), IMMYHOMOAYJIUPYIOLIMMHU areéHTaMy U MPOTHBOCY IOPOKHBIMU.

Takum oOpa3zom, JOMOJTHUTENBHOE NPUMEHEHHE MOKET OBITh OTPAKEHO B KOHKPETHOH
eIMHIYHOW JTO3UPOBKE, pa3pabOTaHHON 4TOOBI OBITH COBMECTUMOU (WJIM CHHEPTU3UPYEMOI) C
APYTUMH JIEKAPCTBEHHBIMU CPENCTBAMHM, WJIH B COCTABaX, B KOTOPBIX COENMHEHHE CMEIIAHO C
OOHUM Wi Ooyiee MPOTHBOBOCIAJIUTEIBHBIMY, LUTOKUHAMU W HMMYHOJEIPECCHBHBIMU
areHTamu (WM ke (PU3NUECKU CBA3aHO C JIPYTMMHU JIEKAPCTBEHHBIMU CPEICTBAMH B €JUHHYHON
I03UpOBaHHON (Qopme). JloNmoJHHUTENIbHbIE NPUMEHEHHS TaKkke€ MOTYT OBITh OTpPaKeHbl B

KOMIO3UIMSIX (papMaleBTUYECKuX HAOOPOB B COOTBETCTBUM C JAaHHBIM H300pETEHHEM, B
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KOTOPBIX COEAMHEHHE COBMECTHO YIAKOBAHO (HAIpUMeEp, KaK 4acTh psfa €AMHHYHBIX J103) C
AHTUMUKPOOHBIMH areHTaMy H/WJIN MPOTHBOBOCIAIUTEIbHBIMU. J[OMONHUTENPHOE TPUMEHEHHE
TAK)K€ MOXeT OBIThb OTPaXeHO B HWHPOPMALMU W/WIM MHCTPYKLIMAX, OTHOCALIMXCS K
COBMECTHOMY  BBEIEHHIO  COEIUHEHMs C  AHTUMUKPOOHBIMH  areHTaMu  W/WIH
IPOTUBOBOCIIAIUTEbHBIMU.

Coenunenuss obwmeir popmynsr (I), (II), (III), (IV) u (V) wmm ux QapmaneBTH4ecKu
npueMJIeMble COJIH, TUAPATHI, COJBBATHI MIIH CIOKHBIE 3(UPBI MOI'YT BBOAUTHCS B COYETAHUU C
APYTUMH  aKTHBHBIMH COEIMHEHHMSIMH (HampuMmep, MPOTHBOIPUOKOBBIMU COECTUHEHUSIMHU,
NPOTHBOBUPYCHBIMH COEIMHEHUSIMH) W, B YAaCTHOCTH, C APYTUMH aHTUOAKTEPUATbHBIMHU
coenuaenusiMi.  Coemunenuss obmed  Qopmyner (1), (1), (II), (AV) u (V) mm wux
(bapMaleBTHUECKH MPHUEMJIEMbIE COJIH, TUAPATHI, COJNbBATBHI HJIM CJIOXHBIE 3QUPbI U IPyroi
AKTUBHBIN areHT (HampuMep, IPyroe aHTUOAKTEepHAIbHOE COEUHEHHE) MOTYT ObITh BBEIEHBI B
pa3HBIX (papMalEeBTUYECKHX COCTaBax JHOO OAHOBPEMEHHO, JIMOO MOCIEAOBATENHHO C APYTUM
aKTUBHBIM areHTOM. AJbT€pPHATUBHO, coequHeHus oduen gopmynsl (1), (II), (III), (IV) u (V)
WM uxX (apMaLeBTHUECKH MPHEMJIEMbIE COJH, THAPATHI, COJbBATHI MM CIIOKHBIE 3(UPBI U
APyro AaxkTUBHBIA areHT (HampuMmep, Ipyroe aHTHOAKTEpHUATbHOE COEAMHEHHE) MOTYT
00pa30BbIBATH YACTh OHOT'O U TOTO ke (hapMaleBTHYECKOrO COCTaBA.

Bce myOnukanmuy, naTeHTsl, 3asBKHA HA MATEHTHI U APYTHE CCbUIKH, YIIOMSIHYTHIE B 371ECh,
HACTOSIIUM BKJIFOUEHBI B KAUECTBE CCBUJIKH BO BCEW WX MOJHOTE JUIA BCEX IieNiel, Kak ecnu Obl
KaXnash OTAeNbHas NyONUKalus, MaTeHT WIM 3asBKa HA MaTeHT OBUIM KOHKPETHO W
UHIMBUAYAIBHO YKa3aHbl JJIs1 BKJFOYEHUS B KA4eCTBE CCBUIKM M UX COJAEP)KaHHE H3JI0XKEHO
HIOJTHOCTBIO.

ITpusHaky, nenple OOBEKTHI, XapaKTEPHCTHKH, COSNUHEHUS, XMMHUYECKHe (pparMeHThI
WINM TPYIIBI, ONUCAHHbIE B CBSI3M C KOHKPETHBIM AacCIEKTOM, BAPUAHTOM HJIM TPUMEPOM B
COOTBETCTBUH C JAHHBIM H300peTeHHeM, ClelyeT MOHUMAThb KaK INPHMEHHMBbIE K JII0OOMYy
APYyroMy acmekTy, BapUaHTy WM MpPUMEPy, OMNHCAHHbIM 37eCh, 32 HCKJIYCHUEM
HECOBMECTUMOCTH C HUMH.

IIpumepsl

UzobpeTeHne nanee OMUCAHO CO CChUTKOM HAa KOHKpeTHble mpuMepbl. OHHU SIBISIFOTCS
TOJIKO MPUMEPHBIMH U MPEIHAa3HAYEHbl TOJBKO U WIIIOCTPATUBHBIX LIEJIEH; OHU HE JTOJIKHBI
paccMaTpUBAThCS KaK OrpaHUYHBAIOIINE JTIOOBIM 00pa3oM 00bEeM 3asBJIEHHBIX MPUTSI3AHUN HITH
ONMUCaHHOE M300peTeHne. JTH MPUMEPHI COCTABIISIIOT HAMIYYIIUI crocod, paccMaTpUBaeMbIi B
HACTOSIIIEE BPEMsI IS TPAKTUKH H300PETEHUSI.

[MpumensiroT cneayromue abOpeBUaTypHI:

Ac aLeTUJI

Ac,O YKCYCHBIN aHTUJIPU
AcOH YKCyCHasl KUCJIOTa
BOJIH. BOIHBIN

Ar apui
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TpeT-OyTOKCUKapOOHMIT

N-OyTraraii

pacCYUTaHHBIN

KapOOHMITUIMHIA30JT

KOHLICHTPUPOBAHHBIN

JIeHb

IUXJIOP3TaH

IUXJIOPMETaH

TUAPUA AUH300Y THIIATFOMUHUS
TUH30TPONIII3THIIAMHUH
4-TIMeTHUITAMUHOTIUPUIH

TUMETHI(HOPMaMHUT

rugpoxyopun 1-3Tun-3-(3-AuMeTHIaMUHOTIPOITHI )KapOOTUUMUIA
HMOHHU3ALMS 3JIEKTPOPACTIbUIEHUEM

STUJALETAT

3TaHOJ

IIpumep

yac(bl)

rekcadropdochar O-6enzorpuazon-N, N, N’ N’ -rerpameTuirypoHus
ruapat 1-ruppokcubeH3oTpuasona
BBICOKOO((DEKTHBHAS JKUIKOCTHAsI XpoMaTorpadus
MacC-CIeKTPOMETPUS BBICOKOTI'O pPa3pelleHust
IIpomexxyToOuHOE COenMHEHNE

XunkocTtHas xpomatorpadusi Macc-ClIeKTPOMETPUS
TUH30TPONIIIAMHE] JIUTHSI

MOJIb

METHUJI

MeTa-XJIoprepOeH30HHast KHCIOTa

AIlETOHUTPHIT

METaHOI

MHUHYTa(bI)

METaHCYJIb(pOHAT

MacC-CIeKTPOMETPHUs

TPHALETOKCUOOPTUAPHU HATPUS

N-oncykumuHuMug
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NMP N-meTunnupponuaox

Rf Bpewms ynepxanus

KT (umm xT) KOMHAaTHas TeMIliepaTrypa
HACBILII. HACBILIEHHbIN

CKO CUJIbHBIN KaTHOHHBIN 0OMeH
UM UCXOAHBIN MaTepua

TOK TPUPTOPYKCYCHAST KUCIIOTA
o Terparunpodypan

MeToa 3KcnepuMeHTAa

Peakuun mnpoBOAST INpM  KOMHATHOM TeMmmeparype, €ClIM He YKa3aHO HHade.
MUKpPOBOJIHOBBIE peaKLUMU IMPOBOAST C IMPHUMEHEHHEM MHUKpoBoJHOBoro peakropa CEM
Discover ¢ TNpUMEHEHHEM TEXHOJIIOTUYECKUX (DJIAKOHOB C AQJIFOMHHHEBBIMH KpPBIIIKAMH U
meMmOpanoii. [IpenapatuBHyo (uamu-xpoMaTorpaduio MPOBOIAT ¢ NPUMEHEHHUEM CHIIHKAres
(100-200 memm).

ITpen. BOXKX npoBOAsT ¢ MPUMEHEHHEM OTHOTO U3 CIENYIOIIUX CIIOCOO0B: HHCTPYMEHT
- Agilent-1260 infinity; kononka: Sunfire C8 (19%250) mm, 5 Mk mu Sunfire C18 (19%250) mm,
5 MK, pacTBOpPUTENH. pacTBOpUTENb A=5 MM anerata amMMOHHUS B BOAE, PaCTBOPUTEIND
B=aneronutpun/pacreopurens A=0,1% TOK; pacteopurens B=aunerorutpus/; njamHa BOJHBI
onpenenenust 214 um. Muctpyment - Waters 2767 autoprep ¢ matuukom 2998; komonka: X
TERRA C18 (19x250) mm, 10 mx umu Sunfire C18 (19x250) mm, 10 Mk, pactBOpuTeNu:
pacTBopuTenb A=5 MM anerat aMMOHUS B BOJIE, paCTBOPUTENb B=alileTOHUTpMII/pacTBOPUTEND
A=aneronurpui;, pactsopurens B=0,1% T®K B Bone, anuHa BOJHBI onpeneneHus 214 HM.
CoOuparot camble 4nuCThie (HpaKUnU, KOHIEHTPUPYIOT U CylaT B BakyyMe. CoequHeHus1 OObIMHO
cymar B BakyyMHOHN neun npu 40°C 1o aHanusa 4UCTOTHI. AHAIN3 COEJUHEHUsS MPOBOIAT Ha
Waters Acquity CBOXX, Waters 3100 PDA natuuk, SQD; xononka: Acquity BEH C-18, 1,7
MukpoHa, 2,1x100 mm; rpaguent [Bpems (muH)/pactBoputens B B A (%)]:0,00/10, 1,00/10,
2,00/15, 4,50/55, 6,00/90, 8,00/90, 9,00/10, 10,00/10; pacTBOopuTeNu: pactBopureiabr A=5 MM
arieTaT aMMOHUS B BOJIE, paCTBOPHTENb B=aneToHUTpIII; 00beM BIpbICKa | MKII, IJIMHA BOJHBI
onpenenenus: 214 um; temneparypa kononku 30°C; ckopocts moroka 0,3 mu/muH wim Waters
Acquity CBDXX, Waters 3100 PDA npatunk, SQD; kononka: Acquity HSS-T3, 1,8 mukpona,
2,1x100 mm; rpagueHt [Bpems (MuH)/pactBopurens B B A (%)]: 0,00/10, 1,00/10, 2,00/15,
4,50/55, 6,00/90, 8,00/90, 9,00/10, 10,00/10; pactBoputenu: pactBoputenb A=0,1%
TpU(TOPYKCYCHAsT KUCJIOTa B BOAE, PAaCTBOPHUTENb B=aneroHUTpmi;, oObeM BIpbICKa | MKI,
IUTMHA BOJHBI onpenenerns 214 uHMm, temnepatypa koioHku 30°C; ckopocTs noToka 0,3 Mi/MHH.

400 MI'n cmektp 1H spmepHoro marnutHoro pesonanca (JAMP) 3ammchiBaroT Ha
cnektpomerpe Avance Bruker AV400. B SIMP cnekrpe xumuueckue ciBUTH (O) BBIpasKEHBI B
4./MJIH. OTHOCHTEJIbHO NHKa OCTATOYHOI'O pacTBOpuTens. AOOpeBHATypbl UMEIOT CIEAYIOIINe
3HAUEHUS. [I=ITUPOKUN CUTHAJ, C=CHHIJIET, A=nyOJieT, T=TpuIuier, Ia=ayoner ayOieros,

nan=nyOser ABOWHBIX nyOseToB. AGOpeBHaTypbl MOTYT OBITh OOBEIUHEHBI U APYTHE CXEMbI HE
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MMEIOT COKPALLECHUH.

ITonydyennble coequHeHUs Has3biBalOT ¢ npuMeHeHueM ChemBioDraw Ultra 13,0 or
CambridgeSoft.

B orcyTcTBHE NPOMEXKYTOYHOrO CHHTE3a COEIUHEHUs SIBJSIFOTCS KOMMEPUYECKH
JOCTYTTHBIMU.

IIpumepel M NPpOMERYTOYHDbIE COeIHHEHHS

Cnoco6 cunresa 1

5-(3,4-numeToxcudenmni)-4-(2-merunnupuaun-4-uia)-1H-umugazon-2-amun

(Ilpumep 1)

Br2 CHCI3 j©/‘E
0°C-kT, 44

Br

oSy S

EtOH, 100 °C, 34, 67% Pd(OAC)z KOAc,

[MA, 145° C, 16 u.
| o
(e}
H
L‘T NoHgHO N>(NH
Y/ 2
MeOH, 100° C, \ N
7 \ 54,55 % &
N—?

2-bpom-1-(3,4-numeroxkcudenna)dtan-1-on

K pactBopy 1-(3,4-numerokcudenun)stan-1-ona (5,0 r, 27,7 mmonn) B8 CHCl3 (100 mur)
nobasisiror pactBop Opoma (1,4 mu, 27,7 mmons) B CHCl3 (25 mi) mpu 0°C mo kamisiM B
TeyeHue nepuona 1 4. PeakumoHHyroo cmech nepememunBatoT npu 0°C B TedyeHue 3 4 u
HarpeBatoT 10 kT. TCX mokas3ana 3aBeplIeHHE peakUMU. PeakiMOHHYyK0 CMecb Tracsr
HACBIIEHHBIM pacTBOpoM OmkapOonata (100 mi) u skcrparmpyror XM (2x100 wmn).
OpraHudeckuil CJION MPOMBIBAIOT HACHIIIEHHbIM pacTBopoM cosu (100mi), cymar (NaxSOy),
(UIBTPYIOT M KOHLEHTPHUPYIOT MpPH TMOHMKEHHOM JaBJICHUU C TonydeHuem 2-O6pom-1-(3,4-
nuMmeTokcu(eHm)3TaH-1-oHa B BUIE KOPUYHEBOrO TBEpHOro Bemectsa. Bexom: 3,1 r
(HeounineHHbIH). HeounmeHHbIi NPOAYKT NIPUMEHSIOT Oe3 najibHENIIel OYHCTKH.

2-(3,4-numeroxcudenna)umuaaso|l,2-ajnupumuaun

K pactBopy 2-0pom-1-(3,4-numerokcudenmn)stan-1-ona (3,0 r, 11,6 mmons) B EtOH (30
i) pobasnsror nupumuauH-2-amuH (1,1 1, 11,6 MMomp) mpu KT. PeakumoHHYHO CMecCh
nepememmBatoT npu 100°C B Teuenue 3 4. TCX moka3zana 3apepiueHne peakiuu. PeakIMOHHYIO
CMeCh OXJIAKAAIOT 10 KT. TBepablil ocanok GpunbTpyroT, npomseiBatroT Et,O (50 mit) u cymat npu
NOHMKEHHOM JaBJIEHUH C monydeHneM 2-(3.4-numerokcudennn)umunasol 1,2-ajnupumuanaa B
BUJIE KeNTOro TBepaoro Bemectsa. Bexon: 2,01 r (67%); MC (UDOP+) nns CHNOS m/z 256,17
[M+H]". '"H SIMP (400 MI'r, AMCO-dg): 6 9,20 (m, J=6,6 T'ny, 1H), 8,90 (n, J=2,3 I', 1H), 8,65
(c, 1H), 7,50-7,68 (M, 3H), 7,16 (n, J=8,9 I'y, 1H), 3,88 (c, 3H), 3,84 (c, 3H).

2-(3,4-numeroxcudenni)-3-(2-meruanupuanH-4-mwia)umuaaso[1,2-ajnupumuanx
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Cwmech 2-(3.4-mumerokcudermn)umunasof 1,2-ajmupumunuaa (1,0 v, 3,92 mmons), 4-
Oopom-2-mermmupunusa (539 wr, 3,13 mmonp) u anerara xams (768 wmr, 7,84 mMmonb) B
numetmnaneramuze (10,0 mim) npoaysatot Nj razom B Teuenne 10 mun u nobasnsot PA(OAC),
(43 wmr, 0,19 mmonp) B atMocdepe a3oTa. PeakinoHHYIO cMech MpoayBaroT N, ra3oM B TeUeHHE
5 muH u nepememnBaroT eme npu 145°C B Teuenue 16 4. TCX nokasana 3aBeplieHNe PEaKLUU.
Peakumonnyro cmech pazdasmsitor HoO (50 min) u skcrparmpyror EtOAc (3x50 wmi),
o0beAMHEHHbIE OpPTaHMYEeCKHE CJIOW IPOMBIBAIOT HACBIIIEHHBIM pacTBopoM comu (100 i),
cymat (Na,SOy), GunbTpyrOT U KOHUEHTPUPYIOT NIPHU TOHMKEHHOM JaBiieHud. HeouurneHHas
KXMC nokazana oOpa3oBaHUE ABYX PErHOM3OMEpPOB ¢ skejaemon maccoir 60% wu 33%,
COOTBETCTBEHHO. HeouunIeHHbIH NMPOAYKT MPUMEHSIOT Ha CIEAYIONEH cTaquu 0e3 manbHenIe
ouncTkh. Beixon: 620 mr (Heounmennbiii). MC (MDOP+) nas CHNOS m/z 347,17 [M+H]*

5-(3,4-numeroxcudenmi)-4-(2-merunnupuanu-4-uia)-1H-umugazon-2-amun

K pacTBopy 2-(3,4-mumerokcudennn)-3-(2-metnanmupuauH-4-wi)umuaasolf 1,2-
almupumuanaa (400 mr, 1,15 mmonb) nobaBmsiroT ruapar ruapasusa (0,3 mu, 5,8 Mmoine) npu
KT. Peakunonnyto cMmech nepemernusatot npu 100°C B teyenue 5 u. TCX nokasana 3aBeplieHue
peakuuy. PeaknMOHHYI0 CMeCh OXJAKHAIOT A0 KT M KOHLEHTPUPYIOT NPU TOHIKEHHOM
nasneHnn. OcraTok pa30aBisiroT BozmoH (20 Mi) M BBINABIIEE B OCAZOK TBEPAOE BEIECTBO
cobuparoT QuiupTpanuel, TPOMBIBAIOT BOAOH (25 Mu1) M CymaT npu MOHMKEHHOM [aBJICHUH.
Teepnoe BemecTBo nanee pactuparoT ¢ Et;O (10 M) u cymar npu NOHM>KEHHOM JABJICHHH C
nonyueHueM  5-(3,4-mumerokcudennn)-4-(2-merunnupuani-4-un)- |H-umnnason-2-amuaa B
BUIE XKeNTOoro Teepaoro semectsa. Bexon: 200 mr (55%); MC (UOP+) ans CHNOS m/z 311,21
[M+H]*; KX uncrora 99,7% (Bpem. yuepsxk. - 4,42 mun), 'H SIMP (400 MI'n, JIMCO-d6): &
10,93 (wc, 1H), 8,19 (1, J=4,8 I'u, 1H), 6,93-7,45 (m, SH), 5,37 (wuc, 2H), 3,77 (c, 3H), 3,68 (c,
3H), 2,35 (c, 3H).

IIpomexyTounoe coequnenue 1

1-(6-MeTokcunupuaun-3-ui)dTad-1-on

1 Hel 7 o
\o N—= © ~om s | SN N7~~~ MeMgBr (3.0M & Et,0) | X O
N/ OH  30KHCI, roer ~o NN | Tre, 0°C,1 4, 95% ~o N

OXM, kT, 16 4, 75%

N,6-nuMeroxcu-N-MeTHIHHKOTHHAMHU/

K pactBopy 6-METOKCHMHUKOTMHOBOH KHUCIOTHI (5 T, 32,6 mmonb) B JIXM (50 mum)
nobasnsiror EDCLHCI (12,5 1, 65,3 mmons), T'OBT (4,99 r, 32,6 mmonb) u TpusTwiamus (13,7
w1, 98,0 MMoIb) TpU KT. PeakMOHHYI0 CMeCh MepeMEIINBalOT MPH KT B TeueHHe 15 MHUH U
nobGassiror ruapoxsopun N, O-mumermnruapokcunamuna (3,8 r, 39,2 mmonp). PeakunoHHyO
cMech jajiee nepememinBaroT npu KT B TedeHue 16 4. TCX mokasana 3aBeplieHHe peakLUu.
Peakunonnyro cmech pazbasmsiror Bomoi (100 mu) m skctparupyror JAXM (2x50 wmm), u
OpPTaHUYECKUN CIIOM MPOMBIBAIOT HACBILIEHHBIM pacTBopoM conu (100 mum), cymar (NaxSOy),
GUIBTPYIOT ¥ KOHLEHTPUPYIOT IpH IOHIKEHHOM jaBieHud. OCTaToK  OYHINAIOT

xpomarorpadueli Ha KOJIOHKe ¢ mpuMeHeHueMm cunukarens (100-200 wmemr), smoupys 10%
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EtOAc B rekcane ¢ mnonydeHueM N,6-TUMeTOKCH-N-METUIHUKOTHHAMUAA B BHUIE JKEITOU
XHIKOCTH. Boixom: 4,8 T (75%); MC (MAP+) ms CHNOS my/z 197,17 [M+H]*. 'H SIMP (400
MI'u, IMCO-dg): 0 8,49 (¢, 1H), 7,96 (n, J=8,6 I'y, 1H), 6,88 (n, J=8,6 'y, 1H), 3,90 (c, 3H),
3,57 (¢, 3H), 3,26 (c, 3H).

1-(6-MeToxcunupuaun-3-uia)3Ttan-1-on

K pactBopy N,6-mumerokcu-N-merunnukorunamuna (4,8 r, 24,4 mmons) B TT'® (50 mu)
nobasssitor Opomun metunmaraus (3M B Et,0, 24,4 mit, 73,3 mmosb) npu 0°C. PeakiimoHHYIO
cmech nepemewmnBatoT npu 0°C B Teuenume 1 u. TCX mnoxazana 3aBeplIeHHE pPEaAKIUM.
PeakumoHHYI0 CMeCh TacsiT HACBHIIEHHBIM BOJHBIM PACTBOPOM XJIOPHAA aMMOHUs (25 M) u
skcrparupyroT EtOAc (3%25 mut), 1 OpraHu4ecKuil ClIol MPOMBIBAIOT HACHIIEHHBIM PACTBOPOM
comu (50 mu), cymar (NapSOy4), QUABTPYIOT U KOHLEHTPUPYIOT MPH MOHMKEHHOM JIaBJICHUU C
nojiy4eHueM 1-(6-MeTOKCHIMUPHUIUH-3-Ui1)3TaH-1-0Ha B BHZIE JKENTOrO TBEPAOTO BELIECTBA.
Beixon: 3,51 t (95%); MC (MDP+) mns CHNOS mv/z 152,13 [M+H]*. '"H SIMP (400 MTI,
JIAMCO-de): 0 8,82 (m, J=2,3 I'y, 1H), (mn, J=2,3, 8,7 I'u, 1H), 6,92 (», J=8,7 'y, 1H), 3,94 (c,
3H), 2,55 (c, 3H).

IIpomexxyTouHOE coeqrHeHHE 2

1-(4-((4-Propbensna)oxcu)peHus)dITan-1-on

o)
F\@\/ K,COg, DMF
+ o)
Cl 8o°c, 16y, 94% /@A
OH F

K pactBopy 1-(4-ruppoxcudennn)stan-l-ona (5 r, 36,6 mmons) B JAMD (50mn)

nobasisiror 1-(xnopmermn)-4-dpropbenszon (5,3 r, 36,6 mmonb) u KoCOs (15,17 1, 109,9 mmonb)
npu KT. Peakiuonnyro cmech nepememmparoT npu 80°C B Teuenme 16 u. TCX mnokazana
3aBeplICHUE PeaKkUuU. PEaKMOHHYI0 CMECh OXJIAXIAKT 10 KT, pasbdasmsror H,O (100 mu) u
skcrparupyroT EtOAc (3x100 wmur). Oprammueckue ¢(aswl cymar (NaySOs), GuibTpyoT u
KOHLIEHTPUPYIOT NPH NMOHMKeHHOM JaBieHnH. HeounineHHbli octatok pactuparot ¢ Et,O (50
M), GUIBTPYIOT W CylmlaT TpPH TOHWKEHHOM JaBJICHUHM C mnosydeHueMm 1-(4-((4-
bTopOeH3mT)oKCH)peHmT)3Tal- 1-oHa B Buae O€I0BaTOro TBEPAOro BelnecTBa. Beixom: 8,5 T
(94%); MC (UDP+) st CHNOS nv/z 245,08 [M+H]*; "H SIMP (400 MI'w, JIMCO-dg) 6 7,92 (x,
J=8,0 I'u, 2H), 7,47-7,57 (m, 2H), 7,18-7,27 (m, 2H), 7,11 (», J=8,0 ', 2H), 5,18 (¢, 2 H), 2,52
(c, 3H).
IIpome:xxyTouHOe coennHeHHe 3

1-(2,3-auruapodensodypan-S-un)3tan-1-on
O
CI)J\

o AICI3, XM o)

-10°C, 97% 3u

K pacrBopy 2,3-guruapoGensodypana (1 r, 8,3 mmons) B AXM (10 mu) nobasisror
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anerwixiuopun (1,3 r, 16,6 mmons) u AlCl3 (3,3 1, 24,6 mMmonb) mMemnernHo mpu -10°C.
Peaximonnyro cMmech nepememnsatoT npu -10°C B tedenune 3 4. TCX mnokasana 3aBeplieHUe
peakuuu. Peakumonnyro cmech paszdasisror 5% BogHoit HCI (10 mir) u skctparupyror JAXM
(3x10 mi). O6benrHEHHBIE OPTAaHUYECKHE CJION IPOMBIBAIOT HACHIIEHHBIM BOJHBIM PaCTBOPOM
OuxapOonara (100 M), HackieHHbIM pacTBopoM conu (100 mi), cymat (NaSOy), unstpyror
Y KOHLEHTPUPYIOT NPH MOHIKEHHOM IaBJeHUU ¢ noiydenueMm 1-(2,3-muruapobenzodypan-5-
W1)3TaH-1-0Ha B BUIE KOpUu4HeBOH xunkoctu. Bexon: 1,34 r (97%), MC (U3P+) s CHNOS
m/z 163,0[M+H]*; 'H SIMP (400 MI'n, CDCls): 6 7,86 (c, 1H), 7,79 (n, J=8,4 'y, 1H), 6,80 (x,
J=8,4T1, 1H), 4,66 (1, J=8,8 I'y, 2H), 3,25 (1, J=8,8 'y, 2H), 2,52 (c, 3H).
IIpomexxyTouHOe coennHeHue 4

1-(2-(MeTunamuHo)nupuauH-4-ui)3Tan-1-on
o

o) O
COOH ~NO~ c o o
Z H.HCI = I ITI ~ CHzMgBr (1.5 M B Et,0) F P CHsNH, (2.0M e TT®) .
. SOKHCI FOBT.2tyN, TI®, 0°C-kr, 8y, 49% N | C;C0y, IM®, Sy | >
N™ °F  OXM. 16 u. k1. 74% 100 °C, 16 4, 23% N

2-®r1op-N-meTorkcu-N-MeTHIH30HUKOTHHAMH[

K pactBopy 2-propm3onukorunoBoii kucnotsl (5,0 r, 36,5 mmons) B JAXM (100 mm)
nobasysiroT ruppoxiopun N-merokcumeranamuna (5,3 1, 54,7 mmons), I'OBT (5,17 r, 38,32
mmodb), DK HCI (14,1 1, 91,2 mmonb) u EtsN (20,4 min, 146 mmone) npu kT. PeakunonHyro
cMech MnepemelinBaroT mpu KT B TedeHue 16 4. TCX mnokasana 3aBeplieHHE peakLUu.
Peakimonnyro cmech pasbasisitor Bomou (100 mu) u askcrparupyror AXM (3x100 wmun).
Opranmgecknit cnoii cymar (NapSO4), GUIBTPYIOT W KOHIEHTPHUPYIOT IPH TOHIKEHHOM
nasinennn. OcraTok oummarT xpomarorpadueit Ha cucreme Combiflash ¢ mpumenenuem 40 r
KOJIOHKH C JIBYOKHCHIO KpeMHus, smoupysa 20% EtOAc B rexcane ¢ momyudeHuem 2-¢rop-N-
MeTOKCH-N-MeTHIN30HUKOTHHAMUA B BUJE CBETJIO-KOPHUYHEBOI'O TBEPAOro BellecTBa. Brixon:
5,0 r (74%); MC (UDP+) s CHNOS nmv/z 185,20[M+H]*; 'H SIMP (400 MI', CDCls): 6 8,27-
8,31 (m, 1H), 7,38-7,43 (m, 1H), 7,17 (¢, 1H), 3,37 (¢, 3H), 3,55 (¢, 3H).

1-(2-®ropnupuann-4-un)Itan-1-on

K pactBopy 2-¢rop-N-merokcu-N-merununzonnkoruamuna (5,0 r, 27,0 MMoIb) B CyxoM
TT'® (120 min) nobasnsror MeMgBr (1,5M p-p B Et,O, 27 mi1, 40,5 MMOJIb) MEAJIEHHO TPH KT.
PeakimonHnyo cmech nepemMenuBaroT npu KT B TedeHue 8 4. TCX mnokasana 3aBeplueHHe
peakuuy. PeakimoHHYI0 CMeCh racsat JbaoM-Boaoi (50 mi) u skctparupyrot EtOAc (350 mi).
Opraamyecknii cnori cymar (NapSOs), GUIBTPYIOT W KOHLEHTPHPYIOT MpPH TOHIKEHHOM
naBieHun C mnojydeHueMm 1-(2-propnupunnna-4-mn)3TaH-1-oHa B BHAe OJ€THO-KENTOU
KUJIKOCTH, KOTOPYIO NMPUMEHSIIOT JJIs clienyromeii peakuuu 0e3 pajpHeNIed o4ncTku. Boxon:
2,2 T (49,6%); MC (MDP+) nust CHNOS nv/z 140,15 [M+H]*; 'H SIMP (400 MI'u, CDCls): &
8,39 (», J=5,1 T, 1H), 7,63 (x, J=5,1T'u, 1H), 7,37 (e, 1H), 2,63 (c, 3H).

1-(2-(MeTunamuHo)nupuauH-4-ui)3Tan-1-on

K cmecu 1-(2-¢propnupunun-4-un)stan-1-ona (6,0 r, 42,9 mmons) u Cs,COs (41,9 T,
128,6 mmonb) B cyxom JIM® (60 mi) mobapmsror mermnamuH (2,0M B TI'®, 42,7 mi, 85,7

MMOJIb) TPU KT. PeakIMOHHBIA COCyA TepMETHYHO 3aKpPbIBAIOT, U PEAKIHOHHYIO CMECh
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nepememnBatoT npu  120°C B Ttewenne 16 u. TCX mnokasana 3aBeplieHHE pPeaKLUU.
Peakunonnyro cmech pa3daBisroT xonoaHoi Bogo# (50 mu) u skcrparupyroT EtOAc (3x50 mu).
Opranmdecknit cnoii cymar (NapSO4), GUIBTPYIOT W KOHIEHTPHUPYIOT IPH TOHMKEHHOM
nasinenun. OcraTok oumnmaroT xpomarorpadueit Ha cucreme Combiflash ¢ npumenenuem 40
KOJIOHKH C ABYOKHCBIO KpemHus, smoupysa 10% EtOAc B rekcane ¢ mnoaydeHuem 1-(2-
(MeTUIaMUHO)TUPUANH-4-1IT)3TaH-1-OHA B BUJE JKENTOrO TBEPAOro BemecTBa. Beixom: 1,5 r
(23,4%); (MC (UDP+) mnst CHNOS nv/z 151,10[M+H]*; 'H SIMP (400 MI'ry, JIMCO-d): 6 8,13
(n, J=5,84T'u, 1H), 6,85-6,87 (M, 2H), 6,79 (wc, 1H), 2,80 (uic, 3H), 2,49 (c, 3H).

Creoyrougue npomencymoyHvie coeOuHeHus ROIYYAm no Memoouxe noayyeHus 2-0pom-

1-(3,4-0oumemoxcucghenun)sman-1-ona.

IIpom Bbixo ChnexkTpaJjibHble JaHHbIE
HaunmenoBanmue CrpykTypa L
i H AMP & KXMC
MC (U3P+) nst CHNOS
m/z 241,09 [M+H]*; 'H AMP
2-bpom-1-(2,3-
Br (400 MI'u, IMCO-dg): 0
auruapodensodyp
5 50% 7,81-7,96 (m, 2H), 6,89 (7,
aH-5-ua)Tan-1- 0
0 J=83 I'y, 1H), 4,75 (c, 2H),
OH
4,65 (t,J=8,8 'y, 2H), 3,24
(t,J=8,8 'y, 2H)
2-Bpom-1-(3- Br "H SIMP (400 MI', IMCO-
TOp-4- de): 0 7,76-7,89 (m, 2H),
drop 6 F 70% )
MeToKCH(peHHT)3T O 7.24-7,41 (m, 1H), 4,87 (c,
an-1-on ™o 2H), 3,94 (c, 3H).
2-bpom-1-(3- Br
xjop-4- MC (U3P-) nnss CHNOS m/z
7 Cl 0 56 %
MeTOKCH(peHHT)IT 261,23 [M-HJ
~
aH-1-oH O

IIpome:xxyTouHoe coeqnHeHue 8

\l/

1-(ben3o|[d][1,3]auokcon-5-ua)-2-6pomdTan-1-on
N'e Br,Br@
f O

Br
|
(@] O
<°J©* D’“BF
O TF¢,60°C,16 y 0O

K pactBopy 1-(6en3o[d][1,3]anokcon-5-un)stan-1-ona (1 r, 6,09 mmoins) B TT'® (20 M)
nobassroT Tpubpomua TpuMetwidenmtammonus (2,75 r, 7,01 mmonb) npu kT. PeakunonHyro

cmech nepemewmnBaroT npu 60°C B Tedenue 16 4. TCX mnokasana 3aBeplIieHHE pPEaKLUH.
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Peakimonnyo cMmech pa3daBisitoT Bomou (20 mut) M 3KCTparupyroT stwianerarom (2x30 mr).

OObenuHEeHHbIE OpPraHMYECKHE CJIOM TPOMBIBAIOT HACBHIIEHHBIM pacTBopoM cosu (100 wmi),

cymar (NaxSOy), QUIbTPYIOT U KOHLUEHTPUPYIOT IPU MOHWKEHHOM JIABJICHUH C MOJyYeHHeM | -

(6enzo[d][1,3]nuokcon-5-mn)-2-6pomdTan-1-0oHa B BUAE KOPUYHEBOIO TBEPAOrO BELIECTBA.
Boixon: 1,4 r (veounmennsiii); MC (UDP+) nns CHNOS m/z 243,19 [M+H]*. Heounmennbiit

HPOAYKT NPUMEHSIOT Ha CIIEAYIoLeH cranuu 0e3 najbHeimeil OYnCTKY.

Creoyrowgue npomedlcymoynvie COeOUHEHUsE NOAYYAIOm NO Memoouke noayuyenus 1-
(6ensold][1,3]ouokcon-5-un)-2-6pomsman-1-oua.

ITpom Bbixo | CnexkTpaJjibHbIe JaHHbIE
HaumeHnoBanmue Crpykrypa LH SIMP & JKXMC
A
2-Bpom-1-(4-((4- o
Br MC (UDP-) nans CHNOS
(bTOpOEH3MIT)OKCH) 9 76%
0 m/z 321,02 [M-H]
benmn)sTan-1-ox i
MC (U3P-) nns CHNOS
m/z 231,04[M-H]; 'H
2-pow-1-(3-grop- o SIMP (400 M, IMCO
I, -
4-ruppoxcud eHr) 10 FIjLO 40% de): 6 11,05 (e, 1H)
6 : 2 ].[IC’ 2
3TaH-1-oH
HO 7,55-7,94 (m, 2H), 6,95-
7,18 (m, 1H), 4,82 (c, 2H)
MC (U2P-) nnss CHNOS
m/z 320,92M-H]'; 'H AIMP
2-bpowm-1-(4-((4- 0 . (400 MI'u, AMCO-de): ¢
(TOPOEH3MIT)OKCH) 11 /@k 94% 7,93-8,02 (m, 2H), 7,44-
o
(berun)sTan-1-oH i /©/\ 7,58 (m, 2H), 7,12-7.21 (m,
4H), 5,21 (c, 2H), 4,84 (c,
2H)
MC (U3P-) nnss CHNOS
m/z 212,94 [M-H]*; 'H
2-Bpom-1-(4- Br
AMP (400 MI'u, AMCO-
ruapokcudenHm) 12 0 50% 4 61052 ( 1H), 7,65
6 2 mc’ 2 2 B
3TaH-1-oH HO

8,01 (M, 2H), 6,65-7,01 (m,
2H), 4,78 (c, 2 H)

IIpomexyTouHnoe coennHenue 13

2-bpom-1-(2-meTuanupuans-4-ua)3Tan-1-od. ruapodpomug
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\;
5 @ TpuGYTAN 1-3TOKGHBMHMN 01080 O, — N 6.0N HCI Q — N Bro,HBr 8 AcOH 0 —
r \\ —_— — N
4 Pd(pphs)>Cls, Cul, N KT, 3y, 82% (= 40° C_1y, 80°C-1u, 96% Br \

ALH, 80° C,16 v, 98% .HBr

4-(1-DTOKCHBHHMI)-2-MeTHINUPUAHH

K cmecu 4-6pom-2-mermnnupuansa (2,5 r, 14,5 mmonb) u TpubyTuia 1-3TOKCHBUHMII
osnosa (10,5 r, 29,1 mmonb) B Toayosne (15 mir) npoaysatoT rasom Ny mpu KT B TeueHue 10 MuH u
tyna pobasmsitor Pd(PPhs), (1,7 r, 1,45 mmonp) B armochepe N, PeakunoHHyr cmech
MPOAYBArOT Ta3oM Nj B Te€UeHHE 5 MHUH NpHU KT U nepememnBaroT eme npu 110°C B Teuenue 16
y. TCX mnokaszana 3aBepiieHue peakiud. PeakIMOHHYIO CMeCh OXJIQXAAT 0 KT, 3aTeM
PacTBOPUTENb YAAISIOT MPH MOHWKEHHOM JaBiieHnHd. OCTaTOK MEePEeMELIHBAIOT ¢ TeKCaHoM (25
M) U QUIBTPYIOT uepe3 ciod nenuta. Cnoll wmenawta NpOMBIBAIOT rekcanoM (50 wun).
OObenuHeHHBI (QUIBTPAT KOHLEHTPUPYIOT TPH TMOHMKEHHOM JAaBlieHHH. HeodyHIeHHbIH
OCTaTOK OUHINAKOT Xpomartorpadueil Ha KOJOHKE C MPUMEHEHUEeM CUiHKares, 3youpyst 0-5%
EtOAc B rekcane ¢ momydeHueM 4-(1-3TOKCHBHHWI)-2-METUINHPUANHA B BUAE OECLIBETHOTO
macna. Bexox: 2,35 T (98%); (MC (UDP+) ams CHNOS nvz 164,10 [M+H]*. 'H SIMP (400
MI'u, IMCO-dg): 0 8,41 (m, J=5,2 ', 1H), 7,35 (¢, 1H), 8,41 (n, J=4,7 I'y, 1H), 5,01 (c, 1H),
4,46 (c, 1H), 3,91 (xB, J=6,9 I'y, 2H), 2,47 (¢, 3H), 1,35 (T, J=6,9 'y, 3H).

1-(2-MeTnanupuauH-4-ui)3tan-1-on

Cycniensuio 4-(1-3ToxcuBuHWN)-2-MeTrnnupuanHa (2,6 r, 15,9 mmons) B8 6N HCI (10
MIT) IepeMeuBaroT npH KT B TedeHne 3 4. TCX nokasana 3aBepiueHue peakiyy. PeakiimoHHy0
cMmech pasbasisiroT Bogon (20 mu), mommenaynBaroT 10 pH 11 ¢ SN NaOH wu skctparupyrot
EtOAC (3%20 mu). Opranndeckuii cnoit cymar (NaSOy4), QUIbTPYIOT U KOHLUEHTPUPYIOT MPU
NOHMKEHHOM JIaBJIEHMHM C TOJy4YeHHeM 1-(2-MeTunnupuauH-4-mn)sTaH-1-oHa B BHIE
GecuserHoro macaa. Bexon: 1,8 r (82%); (MC (MDP+) mms CHNOS m/z 136,05 [M+H]*; 'H
SAMP (400 MI'u, IMCO-dg): J 8,65 (m, J=5,0 I'u, 1H), 7,69 (c, 1H), 7,60 (1, J=4,2 I'u, 1H), 2,49
(c, 3H), 2,57 (c, 3H).

2-bpom-1-(2-meTnanupuans-4-un)ITad-1-on

K pactBopy 1-(2-merunmupuann-4-un)atas-1-ona (1,85 r, 13,6 mmons) B HBr (33% B
AcOH, 15 mi) memnenHo pobasnsroT pactBop Opoma (0,7 mu, 13,6 mmons) B HBr (33% B
AcOH, 3,5 mn) npu 0°C. Peakunonnyro cMmech nepemermuBaroT npu 40°C B TedueHue 1 4 u 3arem
nonoiHuTenbHo nepememnBatoT rpu 80°C B reuenue 1 4. TCX nokasana 3aBeplieHNe peakLuy.
PeakunoHHY0 CMeCh OXJIAKIAIOT 10 KT, BUTHBAOT B Et,0 (100 MiT) M mepeMemmBaroT MpH KT B
tedeHne 30 muH. Ocanok ¢uibTpyroT, mpombeiBaroT Et,O (20 mu) u cymart npu NOHHKEHHOM
JaBIEHUH C Tony4deHneM 2-Opom-1-(2-metwnmupuansa-4-un)sTas-1-ona (conms HBr) B Bune
JKENTOTrO TBepAoro Bemectsa. Bexon: 2,8 T (96%); 'H amp (400 MI'u, IMCO-dg): 0 8,89 (x,
J=5,5T1, 1H), 8,12 (c, 1H), 8,00 (x, J=5,2 I'y, 1H), 5,03 (c, 2H), 2,70 (c, 3H).

Creoyrougue npomedjncymoynvie COeOUHeHUs NOAYUaom no memoouxe noaydenus 1-(2-

memuanupuoun-4-un)sman-1-oua.



IIpom CrnekTpajbHblie 1aHHbIE
HaumenoBanmue Crpykrypa Brixon
1H AMP & KXMC
1-(2,6-
Q = MC (U9P+) nns CHNOS
OUMETUIITUPUANH 14 \ N 45%
Z m/z 150,08 [M+H]*
-4-un)aTas-1-oH

IIpome:xxyTouHoe coeqnHeHue 15
1-(3,4-nuruapo-2H-6en3o0[b][1,4]okca3zun-6-uia)sTtan-1-on
OH OH o)
Q.N HzN Br-_~ H
2 H,,Pd/C Br [
MeOH, kT, 16 4, 97% K,CO3, M, o

90 °C,16 4, 43%

o 0]

1-(3-AmuHo-4-ruapoxkcudenun)ITan-1-on

K nepememuBaemomy pactBopy 1-(4-runpokcu-3-aurpodenmn)stas-1-osa (10 r, 55
mMmoinib) B MeOH (100 mn) nobGasmsiror 10% Pd/C (1,0 t) mpu kr. PeakiuoHHyr0 cmech
nepemeruBaroT npu KT B arMocdepe Hy (1 atm.) B Teuenne 16 u. TCX nokasana 3aBeplieHne
peakuuu. PeakimoHHyr0 cMmech (QUIBTPYIOT 4epes cioil wenuta. Clioil menuTa MPOMBIBAIOT
MeOH (30 m). @unbTpar KOHLUEHTPHPYIOT NPH MOHIKEHHOM AaBiieHHMH. OCTaTOK OYHUINAIOT
xpomarorpadueii Ha cucreme Combiflash ¢ mpumenernem 40 r KOJIOHKH € IByOKHCBHIO KPEMHUS,
smoupyst 10% EtOAc B rekcane ¢ mosnydeHueM 1-(3-amuHO-4-runpokcudpeHmn) Tan-1-oHa B
BUIE KOpU4YHEeBOro Teepaoro eemecTBa. Bexoxa: 8,1 r (97%); MC (UDP") nns CHNOS m/z
150,02[M-H]*. "H SIMP (400 MI'r, JIMCO-de): 6 10,1 (e, 1H), 7,21 (c, 1H), 7,11-7,14 (m, 1H),
6,60 (z, J=8,1 I', 1H), 4,76 (1uc, 2H), 2,40 (c, 3H).

1-(3,4-nuruapo-2H-6en3o[b][1,4]okca3zun-6-un)rTan-1-on

K pactBopy 1-(3-amuno-4-ruapokcudenmn)sran-1-ona (8,0 r, 52,6 mmoss) B JIMD (100
i) pobasnsiror KoCOs3 (29 1, 210 mmonb) u 1,2-gubpomstan (39,5 v, 210 MMonb) npu KT.
Peakumonnyro cmech npanee nepememuBatroT npu 90°C B teuenme 16 u. TCX mnokasana
3aBepIIEHUE peakuu. PeakIMOHHYI CMech pas0aBJsIOT XOJomHOW Bomou (200 M) w
skcrparupyroT EtOAc (3x100 wmun). Opranuueckuii cnoit cymar (NapSOs), GuibTpyoT u
KOHIIEHTPUPYIOT MPU MOHWKEHHOM JaBjieHnu. OCTaTOK OUMIIAIOT XpoMmarorpaduei Ha cucteme
Combiflash ¢ nmpumenennem 40 T KOJOHKH C ABYOKHCBIO KpemHUs, smoupys 50% EtOAc B
rekcane ¢ nonydeHueM 1-(3,4-gurunpo-2H-6en3o[b][1,4]okcasun-6-mn)sTan-1-ona B BuUIE
KOPHYHEBOTO TBepaoro Bemectsa. Bexon: 4,03 r (43%); MC (MOP+) ans CHNOS m/z 219,19
[M+H]*. "H SIMP (400 MI', IMCO-dg): 6 7,15-7,21 (m, 2H), 6,68-6,72 (n, J=8,12 ', 1H),
6,01 (wc, 1H), 4,15-4,21 (m, 2H), 3,25-3,31 (M, 2H), 2,51 (c, 3H).

Creoyrougie npomedncymoynvie coeOuHeHUs ROIYUAOm NO MemoOuKe noayYeHus 2-0pom-

1-(2-memunnupuoun-4-un)smamn-1-ona.cuopobpomuoa.
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IIpom Brixo | CnexkTpajibHbIe JaAHHBIE
HaumenoBanmue CrpykTypa
a 1H AMP & ’KXMC
2-bpom-1-(2,6-
TUMETUIITUPUIUH- MC (UDP+) nst CHNOS
16 52%
4-un)sTan-1-oH m/z 327,98 [M+H]*
ruapodpoMun
MC (U3P+) nst CHNOS
m/z 229,01 [M+H]*; 'H
2-bpom-1-(2- Br
AMP (400 MI'u, IMCO-
(MeTUIaMUHO) o
de): 0 8,78 (e, 1H), 8,09
UpUIUH-4- 17 = HBr 84%
| (m, J=6,4 T, 1H), 7,37 (c,
wi)3TaH-1-oH X -
NN 1H), 7,11 (am, J=5,24 T'ny,
rugpoOpoMua
1H), 4,94 (c, 2H), 2,96 (c,
3H)
MC (U3P+) nst CHNOS
2-bpom-1-(3.4- )
m/z 256,03 [M+H]"; 'H
aurunpo-2H-
0 AMP (400 MI'u, AMCO-
6enso[b][1,4] j
18 Br N~ HBr 62% de): 0 7,15-7,28 (m, 2H),
OKCa3HuH-6- H
© 7,65 (1, J=8,0 'y, 1H),
WII)3TaH-1-0H.
4,73 (c, 2H), 4,31 (1uc,
ruapoOpoMun
2H), 3,34 (wuc, 2H)

IIpomesxyTouHoe coennHenue 19

1-(6-bpom-2-merun-2,3-quruapo-4H-6en3o[b][1,4]okcazun-4-un)ran-1-on
O

H,N Br H
B N__O
D/ . CI)H/CI NaHCOs, IM3:H,0 (4:1) r\@ I
HO 90° C,16 4, 97% o
COCH;
Br N
BH;-AMC (2.0 M & Tonyone) CH,COCI \Q j\
Tro, kT, 18 u, 95% j\TFtD kT, 54, 78% o
6-bpom-2-metun-2H-6en3o[b][1,4]okcazun-3(4H)-on

K cmecn 2-amuno-4-6pomdenona (2,0 r, 10,7 mmons), NaHCO;3 (2,7 1, 32,1 mmonb) B
JIMD:H,0 (4:1, 20 M) mpobasnstoT 2-xnopnponanounxiopun (1,3 mu, 12,8 MMonp) mpu KT.

Peaxuonnyo cMecoh nepememnsaroT npu 90°C B Teuenue 16 u. TCX nokasana 3aBeplueHue

peakuuu. Peakunonnyro cmech pazOasistor Bogoi (50 mu) u skcrparupyroT EtOAc (3x50 mn).
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Opraamdeckne ¢aszel cymar (NaxSO4), QUABTPYIOT M KOHLEHTPUPYIOT MNPU IOHUKEHHOM
JOaBJIEHUH C TonydeHueMm 6-Opom-2-metmn-2H-6en3o[b][1,4]okcasun-3(4H)-ona B BuOe
KOPHYHEBOTO TBEPIOro BemecTsa. Boxom: 2,5 r (97%). 'H SIMP (400 MI'n, IMCO-dq): 6 10,74
(e, 1H), 6,88-7,12 (m, 3H), 4,68 (xB, J=6,7 I'u, 1H), 1,41 (x, J=6,7 T'u, 3H). MC (U3P-) nns
CHNOS nvz 239. 93[M-H].

6-bpom-2-metui-3,4-nuruapo-2H-6en3o[b][1,4]okcazun

K pactBopy 6-0pom-2-merui-2H-6en30[b][1,4]okcazun-3(4H)-ona (1,0 1, 4,14 MmmoJb) B
cyxom TI'® (30 mi) memnenno nobasisiror BH3-JIMC (2,0M B Tonyone, 6,3 mi, 12,5 MMoib)
npu KT. PeakuuoHHyr cMmech mnepememinBairoT npu kT B TedeHue 18 u. TCX mnokaszana
3aBepIIEHUE peakiuu. PeakIUMOHHYK) CMeChb TracsT XOJOmHbIM MetaHoioM (10 wmi) wu
NOJIYYEHHYI0O CMECh BBIIAPUBAOT MpPHU TOHWKEHHOM JHaBieHuu. OCTaTok pa3OaBistoT
HacbimeHHbIM BoH. NaHCO3 (20 M) u skcrparupyrotr EtOAc (3x20 mut). Opranndeckue ¢assl
cymar (Na,SO,4), GUIbTPyOT U KOHUEHTPUPYIOT MPU MOHMKEHHOM JAaBJIEHUU 10 O-Opom-2-
meTmi-3,4-nurunpo-2H-6en3o[b][1,4]JokcasnHa B BHUIE KOPUYHEBOIO TBEPIOTO BEIIECTBA.
Boixon: 900 mr (95%), 'H SIMP (400 MI'y, JIMCO-dg): 6 6,50-6,77 (v, 3H), 6,06 (uc, 1H),
4,03-4,06 (M, 1H), 3,31 (wc, 1H), 2,86-2,93 (m, 1H), 1,25 (n, J=6,4 T'u, 3H). MC (UDP+) s
CHNOS m/z 227,88 [M+H]".

1-(6-bpom-2-metun-2,3-quruapo-4H-6en3o[b][1,4]okcazun-4-ua)3ran-1-on

K pacrBopy 6-Opom-2-metmin-3.4-nuruapo-2H-0en3o[b][1,4]Jokcasuna (800 wr, 3,52
MMOJb) B cyxoM TI'® (20 mu) mobasmsror aunerwixmnopuxa (0,5 mmi, 7,01 MMonp) mpu K.
PeaxinonHyo cmech nepeMemuBaroT mpu KT B TedeHue 5 4. TCX mnokasana 3aBeplueHHe
peakuuu. Peakunonnyro cmech pa3dasisiroT xonogHoi H,O (20 mun) u skcrparupyror EtOAc
(3x25 ™). OOwenuHenHblii opranudeckuii cioit  cymar (NapSO4), dunptpyror u
KOHLIEHTPUPYIOT TMPHU MOHMKEHHOM JaBJICHUU C MoyueHueM 1-(6-Opom-2-metun-2,3-iuruapo-
4H-6en30[b][1,4]okcasun-4-mn)3TaH-1-0Ha B BHIE KOPUYHEBOTO TBEPIOTO BELIECTBA. BBIXOX:
830 mr (78%), 'H SIMP (400 MI't, IMCO-dg): 6 8,20 (wc, 1H), 7,10-7,23 (v, 1H), 6,84 (x,
J=8,7 I'u, 1H), 4,29-4,40 (m, 1H), 4,10 (wc, 1H), 3,32 (wc, 1H), 2,25 (¢, 3H), 1,29 (n, J=6,1 I'L,
3H). MC (UDP+) nns CHNOS m/z 269,90 [M+H]".

IIpomesxxyTouHoe coennHenue 20

6-bpom-3.4-qurnapo-2H-6en3o[b][1,4]oxca3zun-2-on

Q
CH Cl
JOUE T ARUS SO T B S o)
—_— _— = —_———
Br e oA N Br

NOz EtzN, NaH,TI'd, €0°C, 54, 81% 0 90 °C, 16 u, 66%
KT,0°C-kT, 8 U, 60%

4-bpom-2-HuTpoeHun 2-xJopauerar

K cycnensun NaH (60% nucnepcust B MuHepaibHoMm mache, 1,44 r, 36,7 MMOJIb) B CyXOM
TI'® (30 M) nodasmsiroT pactBop 4-6pom-2-HuTpodenona (4,0 r, 18,3 mmons) B TT'® (20 M)
no xamsm npu 0°C. Tlonmydennyro cmech nepememusatoT npu 0°C B TeueHue 1 4 u Tyna
MeIJIEHHO TO0aBISIOT 2-xytopaueTrmxiopun (2,0 mut, 25,6 mmob). [lonydeHHy0 peakHOHHYIO
CMECh HarpeBarOT A0 KT U nepeMewmnBaroT eme B TedeHue 7 4. TCX mokasana 3aBeplieHHe

peakuuu. PeakunonHyro cmech pazdasnsaioT xononHod HoO (50 mi) u skcrparupyror EtOAc
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(3x50 ™). OOvenunennsiii opranmueckuii ciaod  cymar (NaxSOs), ¢unpTpyror wu
KOHLIGHTPUPYIOT ~TPH  TOHIKEHHOM  JaBlieHMH. HeOouyMINeHHBII OCTaTOK  OYHINAIOT
xpomarorpadueli Ha KoJOHKe ¢ mpuMeHeHueMm cuiukaresnst (100-200 memr), smoupys 0-10%
EtOAc B rekcane ¢ monyueHueM 4-OpoM-2-HUTpoEHWT 2-XJjopalerara B BHAE >KEITOrO
TBepAoro BemecTsa. Beixon: 3,2 1 (60%), 'H ssMP (400 MI'u, IMCO-de): ¢ 8,38 (m, J=2,3 I'Ly,
1H), 8,07 (an, J=2,3, 8,7 I'y, 1H), 7,52 (», J=8,7 'y, 1H), 4,81 (c, 2H).

2-AMuH0-4-6poMdeHuN 2-Xa0paneraT

K pactBopy 4-6pom-2-uutpodenun 2-xnopauerata (3,0 r, 10,3 mmounn) B EtOH (40 mi)
nobGasysitor kony. HCI (2,5 mu) u SnCl, (9,8 1, 51,7 mmonb) npu kT. TlodydeHHyr cmech
nepemernBatoT npu 90°C B teuenue 5 4. TCX nokasana 3aBepiueHue peakiuu. PactBopurens
BBINAPHUBAIOT TPHU MOHIWKEHHOM aaBiieHHH. OcTaTok HeHTpaam3yroT 1o pH 7 ¢ mpumeHeHuem
HACBIIEHHOTo BOAH. pactBopa NayCOs u skcrparupyrot EtOAc (3x50 mur). Opraanueckue dasbt
cymat (NaySO,), GUIbTPyIOT 1 KOHLEHTPUPYIOT TIPHU MOHWKEHHOM JaBlieHnd. HeoduineHHbIH
OCTaTOK OUHMINAKOT Xpomartorpadueil Ha KOJoHKe ¢ npuMeHeHueM cumkarens (100-200 mer),
smoupys 0-20% EtOAc B rekcane ¢ nonyueHneM 2-aMuHoO-4-OpompeHnn 2-xioparnerara B BUae
KOPHYHEBOTO TBepaoro BemecTsa. Bexoa: 2,2 r (81%). MC (MOP+) ms CHNOS m/z 264,01
[M+H]".

6-bpom-3,4-qurnapo-2H-6en3o[b][1,4]oxca3un-2-on

K pactBopy 2-ammuuo-4-Opombennn 2-xnopauerara (1,2 r, 4,58 mmonp) B CH3CN (15
min) pobasmsiroT KoCOs3 (3,2 1, 22,9 mmonb) nipu k1. ITonyueHHYI0 CMeCh NMEepPEeMENINBAIOT MPH
90°C B teuenne 16 u. TCX mnokaszana 3aBeplieHHE peakiuu. PacTBOpUTENIb BBHINAPUBAIOT B
Bakyyme. Ocrarok pasbasistor H,O (25 min) u axctparupyrot EtOAc (3x25 mur). Opranuueckue
¢daspr cymar (NapSO4), GUIBTPYIOT M KOHLUEHTPUPYIOT TMPU TIOHM)KEHHOM JIaBJIEHUU.
HeounineHHbIi 0CTaTOK OYMIIAIOT XpoMarorpadueil Ha KOJOHKE ¢ NPUMEHEHHEM CHJIMKaresist
(100-200 mem), amoupys 0-20% EtOAc B rekcane ¢ nosaydeHueM 6-0pom-3,4-muruapo-2H-
Oenso[b][1,4]okca3uH-2-0H B BUIe KOPUUHEBOI'O TBEpAOro BemecTBa. Boixom: 680 mr (66%), 'H
SMP (400 MI'uy, AMCO-d¢): ¢ 7,08 (an, J=2,1, 8,5 I'u, 1H), 7,02 (x, J=2,1 'y, 1H), 6,91 (7,
J=8,5Tu, 1H), 4,59 (c, 2H). MC (UDP-) ana CHNOS m/z 226,01 [M-H]".

IIpomexyTouHoe coequHenue 21

6-bpom-8-prop-2H-6en3o[b][1,4]oxcazun-3(4H)-on

NH; Cl
NO H
2 HO Y Ox N Br
H0j©\ Fe nopowok,NH,CI o) T
. Br EtOH: H,0 F Br NaH, Tro, Et;N, &
100 °C, 34, 90% KT, 124, 91% F

2-AmuHo0-4-0pomM-6-propdenon

K pactBopy 4-6pom-2-¢prop-6-uurpodenona (8,0 r, 33,9 mmoinn) B EtOH:H,O (4:1, 100
i) nodapisitor mopomok Fe (9,1 r, 169,4 mmone) u AlCls (22,5 r, 169,4 MMoinb) mipu KT.
PeakioHHy10 CMeCh MEPEeMEeIINBAIOT U KHUIATAT ¢ OOpaTHBIM XOJIOJWIBHHKOM B T€YEHHE 3 4.
TCX mnoxkazana 3aBepiieHue peakuuu. PeakimoHHYIO cMech (UIBTPYIOT depe3 CJIOW IIeNInTa.

Croti uenura 3arem npombiBatoT EtOH (50 mu). PacTBopurenb BbIapuBarOT MPU MOHUKEHHOM
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nasinennn. Ocratok pasbasmsiror HoO (50 mi) u skcrparupyror EtOAc (3x50  wmun).
OOvenunenHblil opranmueckuii cnoit cymar (NapSOs), GUIBTPYIOT M KOHLEHTPUPYIOT NPHU
MOHMKEHHOM J1aBJeHMU. HeouHIeHHbII OCTaTOK OUMINAIOT Xpomarorpaduell Ha KOJOHKE C
npumMeHeHueM cuimkarens (100-200 menr), smoupyst 0-5% EtOAc B rekcane ¢ nonydeHuem 2-
aMIHO-4-0pom-6-ropdheHona B Buae KOPHUUHEBOrO TBEpAOro BemiecTBa. Boxon: 6,2 r (90%).
MC (UDP-) nis CHNOS m/z 203,89 [M-H]".

6-bpom-8-¢prop-3,4-nuruapo-2H-6enzo[b][1,4]okcazun

K pacrBopy 2-amuno-4-6pom-6-dpropdenona (5,0 r, 24,4 mmoinn) B cyxom TI'D (50 mu)
nobGasysitor EtsN (5,1 mit, 36,6 mmonp) u 2-xjopauermxyiopun (2,1 mi, 26,4 mmons) npu 0°C.
PeakMOHHYIO CMeCh HarpeBarOT A0 KT M I[epeMEelIMBalOT B TeueHue 2 4. Yepes 2 u
PEaKIMOHHYK0 cMech cHOBa oxJiaxaaroT 1o 0°C u mopuusimu nodasisitor NaH (60% nucnepcust
B MHUHEpaJIbHOM Maciie, 2,43 1, 6,10 MMoip). PeakinOHHYIO CMeCh Jlajiee NePEMEIIUBAIOT IPU KT
B Teuenne 12 4. TCX mokasaja 3aBeplieHHe pPeaKkIuu. PeaklMOHHYIO CMeCh pPa30aBIsIOT
xononuoit H,O (50 mi) u skcrparupyrot EtOAc (3x50 mut). OObenuHEeHHBIH OpraHUYeCKHiA CJION
cymar (NaSO,4), GUIBTPYIOT ¥ KOHIEHTPUPYIOT TPHU MOHMKEHHOM naBjeHuH. (OCTaTok
pactuparor ¢ Et,O0 (50 wmi) ¢ monydenwem  6-Opom-8-drop-3.4-guruapo-2H-
Oenso[b][1,4]okca3uHa B BUIEe KOPUYHEBOTO TBepAOro BemmecTra. Boxom: 5,3 r (91%), 'H AamPp
(400 MI'u, IMCO-de): ¢ 11,01 (e, 1H), 7,18-7,29 (m, 1H), 6,88 (c, 1H), 4,68 (c, 2H) MC
(DP-) nns CHNOS m/z 243,98 [M-H]"

Creoyrougue npomedsncymoynvie COeOUHeHUs NOayuam no memoouxe nonydenus 1-(6-

opom-2-memun-2,3-oueuopo-4H-6en3o[b][ 1,4 Joxcazun-4-un)osman-1-oua.

Haumenosan | Ilpom CrexTpanbuste
Crpykrypa Bobixon AAHHbIE

e 1H SAMP & "KXMC
MC (U3P-) nns CHNOS

6-bpom-8- m/z 230,10 [M-H]*; 'H
brop-3,4- y Br SIMP (400 MT'1y, MCO-
aurunpo-2H- 22 [ :©/ 26% de): 0 6,49-6,63 (m, 2H),

6en3o[b][1,4]o © E 6,38 (uic, 1H), 4,13 (T,
KCa3UH J=4,4Tu, 2H), 3,30 (uc,

2H)

IIpomesxxyTouHoe coeanHeHue 23

1-(6-bpom-2,3-nuruapo-4H-6en3o[b][1,4]oxcazun-4-ua)3ran-1-on

/@: j CHSCOCI O
TFcD KT, 24, 48% /©: j
Br N

o

K pactBopy 6-6pom-3.4-nurunpo-2H-6en30[b][ 1,4]okcazuna (600 mr, 2,8 mmons) B TT' @

(10 mim) nobasnsroT anermixiopun (330 mr, 4,2 MMOJIb) MEIUIEHHO ITPpU KT. PeakiioHHy0 cMech



nepemMemunBaroT npu KT B TeueHue 2 4. TCX mokazana 3aBeplueHue peakuuu. PeakiuoHHYIO
cMech racar HachleHHbIM BoiH. pacTBopoM NaHCOs (10 mum) u skcrparupyror EtOAc (3x10
mit). Opranngeckuii cnoi cymar (NaxSOs), GUIbTPYIOT M KOHUEHTPUPYIOT NMPU MOHWKEHHOM

naBjieHuu ¢ nojydenueMm 1-(6-Opom-2,3-nurunpo-4H-6en3o[b][1,4]okcazun-4-un)stan-1-ona B

77

BHJIE JKEJITOrO TBEPIOro BernecTsa. Brxom: 350 mr (48%); 'H SIMP (400 MI', JIMCO-dq): 0

8,21 (we, 1H), 7,18 (1, J=8,5 'y, 1H), 6,85 (1, J=8,5 'y, 1H), 4,25-4,27 (m, 2H), 3,82-3,85 (m,

2H), 2,25 (¢, 3H).

Creoyrougue npomedncymoyHvie COeOUHeHus: noayyarnm no memoouxe nonydenus 1-(6-

opom-2-memun-2,3-oueuopo-4H-6enzo[b][ 1,4 ]oxcazun-4-un)sman-1-oua.

-1(2H)-un)sran-

1-on

CrnexrpajbHble
HanmenoBanue | Ilpom. CrpykTypa Brixon AAHHbIE
1H AMP & KXMC
1-(4-Auerun-3,4-
aurunpo-2H- Oj MC (UDP+) mst
6enzo[b][1,4] 24 Br N 63% CHNOS m/z 298,04
OKCA3MH-6-11)-2- o O%\ [M+H]"
OpomaTaH-1-oH
1-(6-Bpom-8- 'H SIMP (400 MTIw,
¢rop-2,3- YO JIMCO-dg): 0 8,01 (uc,
nurunapo-4H- N Br 1H), 7,29-7,34 (m, 1H),
25 [ 68%
6enzo[b][1,4] o 4,34 (1, J=4,5Tu, 2H),
OKCa3UH-4- F 3,66 (1, J=4,5 'y, 2H),
WI)3TaH- 1-0H 2,26 (c, 3H)
1-(6-bpom-7-
TOp-2,3-
drop F 0 MC (UDP+) nns
aurunpo-4H- j
26 Br N 65% CHNOS m/z 273,98
Oen3o[b][1,4]
O)\ [M+H]*
OKCa3uH-4-
WI)3TaH- 1-OH
1-(7-bpom-3.4-
COCH; MC (UDP+) nns
TUTHIPOXUHOJUH ‘
27 69% CHNOS m/z 254,16

M+H]*

IIpomesxxyTouHoe coennHeHue 28

5-bpom-2-((4-¢pTopOeH3n1)0OKCH)TMPUAUH
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F
OH N O\/©/
S + /©/\ NaH, T, ~
F

P

F N 0 OC_KTs 4 | Br S

K pactBopy (4-¢propdpenmn)meranona (1 r, 5,08 mmons) B TIT'® (10 mi) memyieHHO
nobasysitor NaH (60% B mMunepanabHoM macie, 455 mr, 11,36 mmons) npu 0°C. PeakunoHHy0
cmech nepemermmBaioT npu 0°C B TeueHnwe 30 MUH M MEIJICHHO NIOOABISIOT S-Opom-2-
¢roprmpunun (1,1 r, 8,52 mmonb) npu 0°C. PeakIMOHHYIO CMeCh Jajiee MepeMEIINBAIOT MPH
80°C B Teuenme 3 u. TCX mnokasana 3aBeplieHHE peakUUUd. PEeakUMOHHYH CMeChb TacsT
HacbimeHHbIM BogH. NH4Cl (25 mi) u skcrparupyrot EtOAc (3%25 mu). Opranndeckue ¢asbl
cymat (NaxSOy), GUIBTPYIOT U KOHLIEHTPUPYIOT TIPH MOHMKEHHOM JIABJICHUH C TIOJy4YEeHUEM S-
Opom-2-((4-propOeH3miT)OKCH)TUPUIMHA B BHUJIE JKEJITOrO TBEPAOro BemecTBa. Bexom: 1,5 T
(neounmennsiit). MC (UDP+) mnis CHNOS m/z 281,90 [M+H]".

IIpomesxxyTouHoe coennHeHue 29

mpem-bytun 7-6pom-3,4-nuruapodenso[b][1,4]oxcazenunn-5(2H)-kapbookcunar

Br Boc
Br I Br
(Boc);0, K2COs5, 1,3-AnGpomnponaH N
HO = HO
e, H0, 4 4, 28% NH KoCO3, auetoH
NH Boc” 75°C, 164, 30% o

mpem-byTuia (5-6pom-2-ruapoxkcudenuni)kapoéamar

K mnepememuBaemMomy pacTBopy 2-ammuHo-4-Opomdenona (5,0 r, 26,6 mmonb) B
TT®:H,O (1:1, 100 mn) poGasmaror K,COs; (18,3 r, 133 mmonp), 3areM Ou-Tper-
Oyrunaukapbonar (15,1 r, 69,14 mmonp). PeaknMOHHYIO CMeCh NEpPEMELINBAIOT NPU KT B
teyerne 4 4. TCX noka3zana 3aBepiueHue peakuuu. PeakinonHyo cMech skctparupyot EtOAc
(3x50 wu). Opranmueckune ¢aser cymar (NarSOs), QUIABTPYIOT M KOHLEHTPHUPYIOT IpH
MOHMKEHHOM JNaBjieHHH. HeouuineHHbIH npoaykT pasdasistor meranosioMm (10 mi) u 1,0 M
BonH. NaOH (20 mu) u H,O (20 mn). [TonyueHHYIO peakLMOHHYIO CMECh MEPEMELINBAIOT B
tedenre 30 MuH mpu kT U MeOH ynansror npu mnoHmwkeHHOM naBieHuH. (OcTaTok
Hewrpanmu3yror 1o pH 7 ¢ npumenennem 1,0 N HCI u skcrparupyror AXM (3x50 mu).
Opraamyeckne ¢azel cymar (NapSO4), QUIBTPYIOT M KOHUEHTPHPYIOT MPH MOHWKEHHOM
naBieHNH. HeounIeHHbIH OCTaTOK OYHMINAIOT Xpomarorpaduell Ha KOJOHKE ¢ NMPUMEHEHHEM
cunmkarens (100-200 mem), smoupys 0-5% EtOAc B rekcane ¢ moiydeHuem Tper-Oytun (5-
Opom-2-runpokcudeHun)kapbamara B BUIE KOPUYHEBOrO TBepAOro BemectBa. Beixom: 2,1 T
(28%). MC (UDP+) miss CHNO m/z 187,92 [M-100+H]".

mpem-bBytun 7-6pom-3,4-nuruapodenso[b][1,4]oxcazennn-5(2H)-kapbokcunar

K mnepememmBaemomy pactBopy mpem-Oytun (5-Opom-2-ruapokcudenni)kapbamara
(1,85 1, 6,42 mmonb) B amerone (50 mu) moGammsror KoCOs (7,0 1, 51,36 mmone) u 1,3-
mubpomnponad (3,9 r, 19,26 mMonb) npu KT. PeaknnonHyto cmech nepemernnBatoT npu 75°C B
teyerne 16 4. TCX mokasana 3aBepumieHue peakunu. PeakMOHHYIO cMeCh (UIBTPYIOT Yepe3

cnoit nenura. Crol menuTa NMpoOMBIBAIOT arleToHOM (20 mut). PuibTpaT KOHLEHTPUPYIOT IMPH
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noHmxkeHHoM nasieHuH. Ocrarok pazdasisiror HoO (20 min) u axcrparupyrot EtOAc (3x20 mn).
Opraangeckne ¢aszel cymar (NaxSO4), QUABTPYIOT M KOHLEHTPHUPYIOT IPHU IMOHWKEHHOM
naBneHNH. HeounieHHbIH OCTaTOK OYHMINAIOT Xpomarorpadueil Ha KOJOHKE C NMPUMEHEHHEM
cunukarens (100-200 mem), smoupyst 0-5% EtOAc B rekcane ¢ nosnyudeHuem mpem-0ytun 7-
Oopom-3.4-nurunpobenso[b][1,4]okcazenun-5(2H)-kapObokcunata B Bume Oenoro TBEPAOTro
BemecTsa. Boxon: 620 mr (30%). MC (UDP+) nias CHNO m/z328,17 [M+H]".

Creoyrougue npomexcymoyHvie coeoOuHenusi noayuaiom no memoouxe nonydenus 2-(3,4-

oumemoxcugpenun)umuoazof 1, 2-alnupumuouna.

Hanmenopanme ITpom Crpysrypa Bbix ChnexkTpaJjibHble JaHHbIE
oa 1H AMP & KXMC
MC (UDP+) st CHNOS m/z
238,08 [M+H]*; "H SIMP (400
2-(2,3- M1, IMCO-de): J 9,24 (n,
aurunpodensodyp J=6,0 I'n, 1H), 8,92 (c, 1H),
aH-5- 30 ﬂ\f}_@ﬁ 72% | 8,57 (c, 1H), 7,98 (c, 1H), 7,76
w)umunaso[1,2- N7 (1, J=8,5 T'ww, 1H), 7,55-7.60
a|mupuUMUANH (M, 1H), 6,90-7,01 (m, 1H),
4,64 (1, J=8,8 T, 2H), 3,27 (,
J=8,8 T'y, 2H)
MC (UDP+) st CHNOS m/z
230,11 [M+H]*; XXX uncrora
99,7% (Bpem. ynepx. - 4,27
2-(4- mut), 'H SIMP (400 MI 1,
Xnophenua)umun N JIMCO-de): 0 8,97 (nn, J=1,9,
aso[1,2- 3 Q}f}@ or | 2% 6,7 T, 1H), 8,56 (;in, 1=1,9,
a|mupuMUANH 4,0 T, 1H), 8,43 (¢, 1H), 8,03
(n, J=8,6 T, 2H), 7,52 (x,
J=8,6 'y, 2H), 7,08 (nz, J=4.0,
6,7, 1H)
2-(3,4-gquruapo-
2H-6en30[b][1,4] o
I w | mo j s | MC WOP+) CHI\iOS m/z
wi)umunasolf 1,2- &/N / ° 268,16 [M+H]
a|nupuUMUANH
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MC (UDP+) st CHNOS m/z
244,11 [M+H]*; "H SIMP (400

2-(4-Drop-3-
M1, IMCO-de): 59,11 (x,
METOKCH(EHMIT) O~
33 /N?N 57% | 1=5,9Tw, 1H), 8,74 (c, 1H),
umunasol 1,2- Q/N P F
8,57 (c, 1H), 7,79 (n, J=7,1 T'y,
almupuMuanH
1H), 7,55-7,65 (m, 1H), 7,25-
7,41 (m, 2H), 3,96 (¢, 3H).
MC (UDP+) st CHNOS m/z
320,22 [M+H]*; "H SIMP (400
2-(4-((4- M1, IMCO-de): 6 9,21 (x,
DTopOeH3MIT)OKCH) J=6,4T1, 1H), 8,91 (n, J=2.8
34 | Meen ~ | 33%
bermm)umunaso[ 1, =) T, 1H) 8,58 (c, 1H), 7,95 (x,
2-a|mupuMUIUH J=8,5 I'u, 2H), 7,50-7,61 (m,
3H), 7,15-7,30 (m, 4H), 5,19
(c, 2H)
MC (UDP+) st CHNOS m/z
244,15 [M+H]"; "H SIMP (400
2-(3-@rop-4- M1, IMCO-dg): J 8,94 (x,
F _
METOKCU(DEHIIT) J=4,8 T'u, 1H), 8,51 (m, J=2,0
b 35 /N\FN / | 29% )
umunaszof 1,2- &,N y, o] I'y, 1H), 8,34 (¢, 1H), 7,73-
a|nupuMUINH 7,87 (m, 2H), 7,19-7,31 (m,
1H),7,02-7,07 (m, 1H), 3,89 (m,
3H)
2-(3-xyop-4-
METOKCU(EHIT) Cl MC (UDP+) nns CHNOS
36 | NN / | 80% .
nmunaszof 1,2- &/N y o] m/z260,05 [M+H]
a|nmupuMUANH
MC (UDP+) nist CHNOS m/z
230,05 [M+H]*; "H SIMP (400
2-®rop-4-
M1, IMCO-dg): 6 10,33 (uc,
(mmunazo[1,2- F
37 54% | 1H), 9,09 (n, J=6,2 T, 1H),

a|mupUMHUINH-2-

wi)eHon

8,72 (c, 1H), 8,43 (c, 1H),
7,50-7,90 (m, 2H), 7,20 (uc,
1H), 6,92-7,20 (m, 1H)
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MC (UDP+) st CHNOS m/z
320,07 [M+H]*; "H SIMP (400

2-(4-((4- MTI ', AIMCO-de): 6 8,98 (,
DTOopOeH3MIT)OKCH) J=5,3 Ty, 1H), 8,55 (&, J=2,1
38 | Mo —~F | 52%
e p— QG Ve T'w, 1H), 8,32 (c, 1H), 7,94 (1,
2-a|nupuMHUIUH J=8,6 ', 2H), 7,50-7,60 (m,
2H), 7,07-7,29 (m, SH), 5,15
(c, 2H)
2-(4-
(TpudTOpMETOKCH) N MC (UDP+) st CHNOS m/z
pennn)umunazof1, s N7 3 280,15[M+H]"
2-a|mupuMUIUH
MC (UDP+) st CHNOS m/z
» 226,12 [M+H]"; "H SIMP (400
~(4-
MT 1, IMCO-dg): 3 9,28 (z,
MeTtokcugenmn) N _N
40 |F \FJ_@O 96% | 1=6,5 'y, 1H), 8,97 (wc, 1H),
nmunaszof 1,2- x N \
8,66 (c, 1H), 7,96 (m, J=8,5 I'y,
a|nupuUMUANH
2H), 7,58-7,63 (m, 1H), 6,93
(z, J=8,5 'y, 2H),3,85 (c, 3H)
MC (UDP+) ansa CHNOS m/z
226,06 [M+H]*; )KX uucrora
23 98,3% (Bpewm. ynepx. - 4,3
\ mun) 'H SMP (400 MI'w,
MeTtokcugeHun) 0
41 No N 51% | JIMCO-de), 9,20 (n, J=6,8 I'ny,
umunaso[ 1,2- “ \|¢
s N/ 1H), 8,88 (n, J=2,9 I'y, 1H),
a|mupuMuANH
8,69 (c, 1H), 7,56-7,62 (m,
2H), 7.45-7,50 (m, 2H), 7,07
(z, J=7,5 Ty, 1H), 3,86 (c, 3H)
2-(benzo[d][1,3]
THOKCOJ-5- N Oj MC (UDP+) st CHNOS m/z
42 = \|4N o | 48%
un)umuaso[ 1,2- &/N Y 240,06 [M+H]*
a|mupuUMUANH
2-(2-
N (MC (UDP+) ans CHNOS nv/z
MerunnupuanHs-4- 43 58%

winumunasof1,2-

211,17 [M+H]*
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a|nupuUMUANH
MC (UDP+) st CHNOS m/z
227,06 [M+H]*; "H SIMP (400
2-(6- MTI 1, IMCO-dg): J 8,97(x,
MeTOKCUTTUPUIUH- NN — J=6,5Tu, 1H), 8,81 (¢, 1H),
b 44 L:r/\,o/4% » 5,51 (6, 1H)
3-mmumunaso[1,2- >N N 8,53 (wc, 1H), 8,36 (c, 1H),
a|mupUMHUANH 8,27 (n, J=8,7T'y, 1H), 7,01-
7,08 (M, 1H), 6,87-6,96 (c,
1H), 3,85 (c, 3H)
MC (UDP+) nist CHNOS m/z
2-(2.3- 254,12 [M+H]*; "H SIMP (400
nuruapodenso[b][ o MTI 1, IMCO-de): 6 8,91(x,
| 4]anokeun-6- | 45 E’i\ﬁ}_@ 6% | 1=62Tu, 1H), 8,49 (c, 1H),
N-2 ©
wi)umunasolf 1,2- = 8,26 (¢, 1H), 7,37-7,58 (m,
a|mupuUMUANH 2H), 6,83-7,09 (m,2H), 4,29 (c,
4H)
4-(Mmupnazol[1,2-
MC (UDP+) mist CHNOS m/z
a|nupuMuANH-2- 46 88%
212,00 [M+H]*
W) (eHO
2-(296'
TUMETHITUPUIIH- MC (UDP+) nyist CHNO m/z
47 30%
4-um)umunasof 1,2- 225,12 [M+H]*
a|mupuUMHUANH
2-(ITupunuu-4-
NN — MC (UDP+) mist CHNO m/z
wi)umunasolf 1,2- 48 (I\I’ an ) 43%
N 4 197,13 [IM+H]*
a|mupuMUANH
4-(Mmunazol[1,2-
a|mupuUMHUINH-2-
MC (U3P+) mist CHNO m/z
wi)-N- 49 36%

METUJITUPUIUH-2-

dMHH

226,08 [M+H]*
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1-(6-
(Umwunazo[1,2-

—N
a|nMpUMHUINH-2- 0 Heod
<\:N>=N Y MC (M9P+) mis CHNOS m/z
wi)-2,3-Turuapo- 50 = N UIIEH
j 295,11[M+H]*
4H-6en3o[b][1,4] o HBIH

OKca3uH-4-

Wi1)3TaH-1-0H

IIpomexyTouHoe coenuHenue S1

4-(Mmupazo[1,2-a|nupumMuauH-3-ui1)IUPHIAHH-2-aMUH

N N
el g
NH, &/@ "
Br

N™ ™~

\ o MNHz

| ’ rf/q'\'
= I?,;{ Na,COs, Pd(PPhs),, AM® K_/,/ |/N

5 H,O (3:1),kT- 90 °C, 17 u

Cwmecs 4-(4,4,5,5-terpamerin-1,3,2-nuokcaboponan-2-wi)nupunus-2-amuna (1,0 r, 4,54
MMOJIb), 3-Opomumunasofl,2-ajmupumununa (899 mr, 4,54 mmonb) u Na,COs (963 wmr, 9,09
mmodb) B IM®:H,0 (3:1, 20 mi) nerasupyrot ¢ Ny B Teuenue 15 mun npu kr. Pd(PPhs), (525
mr, 0,45 MMoJb) 1OOABISAIOT K 3TOW Aera3upOBaHHON CMECH IPH KT. PeakMOHHYI0 CMeCh CHOBa
npoayBaroT N B TedeHHEe S5 MuUH. PeakUUOHHBIM COCyJ TE€pPMETHYHO 3aKpbIBAIOT U
nepememnBatoT npu 90°C B teuenue 16 4. TCX noka3zana 3aBepiueHue peakiuu. PeakiinoOHHYIO
CMECh OXJIAXKJAKT N0 KT U KOHLUEHTPUPYIOT IpPU MOHWKEHHOM JaBieHud. HeoduineHHbIN
octatok pactuparoT ¢ MeOH (25 mir), 1 BbimaBiiee B OCaZOK TBEPAOE BEINECTBO (PHIIBTPYIOT
yepe3 CIeYeHHYI0 BOPOHKY. PUIbTpaT KOHLUEHTPUPYIOT MPH MOHMKEHHOM JaBjeHuH. OcTaTok
ounmarT xpomarorpadueii Ha cucteme Combiflash ¢ npumeneHuem 12 r© KOJOHKH C
IBYOKHCBbIO KpemHusi, smoupys 10% MeOH B JIXM ¢ mnonyudenuem 4-(umupnasofl,2-
a|IMPUMUIVH-3-1)TUPUAUH-2-aMUHA B BUIE KOPUYHEBOrO TBEPIOro BemecTsa. Bexom: 500
mr (51%); MC (UDP+) ms CHNOS nv/z 212,0[M+H]*; "H SIMP (400 MI';, IMCO-d): 6 8,96-
9,05 (M, 1H), 8,55-8,61 (M, 1H), 8,40 (c, 1H), 7,94-8,01 (m, 1H), 6,98-7,15 (m, 3H), 6,05-6,15
(e, 2H).

Creoyrougue npomencymoynvie coeounenusi noayuaom no memoouxe nonyuenus 2-(3,4-

oumemoxcugpenun)-3-(2-memurnupuoun-4-un)umuoasof 1, 2-ajnupumuouna.

CrnexTpajbHble
IIpo AAHHDbIE
HaumenoBanue Crpykrypa Bbixoa
M. 1H AMP &

AKXMC
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2-(3,4-
IUMeTOKCH(EHNIT) _N \f'N O_/ MC (H9P+) ams
-3-(2- Q/N / ©
52 45% CHNOS nv/z
METUINUPUANH-4- Za 347.17 [M+HJ*
win)umuaasol 1,2- =N
a|nupuMuauH
2-(6-
e O MC (HDP+) s
53 34% CHNOS nv/z
METUJITUPUINH-4- Y \ 318,08 [M+HJ*
wi)umunasolf 1,2- =N
a|mupuMUANH
2-(2,3-

AUTUAPOOEH30 MC (M3P+) ans
bypan-sn)-3-C- ) 53% CHNOS m/z
METUIITUPUINH-4- 329,10 [M+HJ*

wi)umunasolf 1,2-

a|nupUMHUINH

2-(4-Xnopdenunn)-
3-(2- AN ol MC (MUDP+) s
METUIMUPUANH-4- | 55 SN 92% CHNOS m/z
wn)umuzazol 1,2- 7\ 321,03 [M+H]*
a|mupUMUINH =N
2-(3.,4-qurunpo-
2H-6en30[b][1,4] o
TUOKCENUH-7-1JT)- _N YN /j MC (UDP+) nns
3-2- 56 Q/N / © 51% CHNOS m/z
METUJITUPUINH-4- 74 \ 359,17 [M+H]"
unumuaasof 1,2- =N

a|nupuMUANH

2-(4-Drop-3- o

METOKCU(EHMIT)- N \FN F MC (UDP+) nnst

3-(2- 57 | SN 43% CHNOS vz
METHITUPUANH-4- 74 \ 335,23 [M+H]*
win)umunasof1,2- =N
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a|nupuUMUANH
-2
dTopbOeH3mw)oKcH N MC (F19P+) a
Jhemmmummnasel | g Q'N%f} A 61% CHNOS m/z
1,2-a]lnupumunuH- /7 .
L— < NHa 412,08 [M+H]
aMUH
4-(2-(2,3-
OUTHAPOOEH30
bypan-5- MC (UDP+) nst
wi)umunasolf 1,2- 59 20% CHNOS m/z
a|nmupuMuanH-3- 330,10 [M+H]"
W) TUPUIUH-2-
aMHH
4-(2-(2,3-
OUruAPOOEeH30
$ypan-5-
wn)umuaasol 1,2- MO (OP) 2
R 60 39% CHNOS nv/z
w)-N- 344,12 [M+H]*
METHIITHUPUINH-2-
aMUH
N, N-gumerun-3-
e MC (UDP+) nns
METUJITUPUINH-4-
wymnaso[ 12- 61 24% CHNOS nv/z +
a|nupuMuANH-3- 398,09 IMH]
wn)0eH3aMu
2-(3-®rop-4- E
METOKCU(EHMIT)- N YN / MC (UDP+) nns
3-2- 62 &,N % ° 53% CHNOS m/z

METUIITUPUINH-4-

wn)umunasol 1,2-

335,11 [M+H]*
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a|nupuUMUANH
2-(3-Xnop-4-
MeTOKCU(pEHMIT)- N c!
10 = \|¢N o/ MC (UDP+) nns
* 63 | NN 62% CHNOS m/z
METUJIIUPUANH-4- .
74 \ 351,25 [M+H]
wi)umunasolf 1,2- -
a|mupUMHUINH
2-Prop-4-(3-(2-
F
METHIUPUINH-4- _N \|4N MC (UDP+) nns
CH
wnummmazo[1,2- | 64 LVN % 42% CHNOS m/z
a|mupuMuIUH-2- 2 321,04 [M+H]"
wi)eHon =N
4-(2-(2,3-
auruapodenso[b] o
[1,4]nmnokcun-6- N j MC (UDP+) mst
wnumunaso[1,2- | 65 }\1—(/ ; o 44% CHNOS m/z
N
a|nupuMuAnH-3- — = ) 347,26 [M+H]*
W) TUPUANH- NNH
2(1H)-oH
2-(4-((4
dropOeH3u)okcH
Jpern)-3-(2- NN - @F MC (UDP+) nst
66 | SN NS0 31% CHNOS m/z
MEeTUJITUPUINH-4- 7 41126 [M+H]*
- , +
wi)umunasolf 1,2- N
a|nmupuMuANH
3-(2-
MertunnupuanH-
den)2-(4 MC (UDP+) nns
_I/IJ'I - - -
67 31% CHNOS m/z
(TpudTOpMETOKCH 37123 [MsHJ'
, +
)permm)umunazol

1,2-a|mupumMunux
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2-(4-
Meroxcigerin)- N =N / MC (UDP+) ans
3-(2- &/N / © 3
68 Heounmennsrii CHNOS m/z
METUINUPUANH-4- /™ 317.27 [M+HJ'
win)umuaasol 1,2- =N
a|nupuMuauH
2-(2,3-
auruapodenszo[b] o
[1,4]nuoKcuH-6- N YN _> MC (UDP+) nas
w)-3-(MTupUanH- 69 E\,,N ¢ © Heouniennsiit CHNOS m/z
3- 2R\ 331,21 [M+H]*
wi)umunasolf 1,2- =N
a|nmupuMUANH
2-(2,3-
auruapobenso[b] o
[1,4]nuokcun-6- /N \FN } MC (UDP+) mst
win)-3-(2- 70 &/N 7 HeounineHuoiit CHNOS m/z
METUJIUPUINH-4- 4 \ 345,12 [M+H]*
wn)umuaasof 1,2- =N
a|nupuMuAnH
4-(2-(2,3-
aurunpodensolb] N
[1,4]nrokcuH-6- <\:N ‘;N . (MC (UDP+) miist
win)umunasof 1,2- 71 j Heounmennerii CHNOS m/z
a|mupuMuanH-3- \/ ) 0 346,11 [M+H]"
W) THPUINH-2- N™ "NH,
aMUH
2-(3-
Mertokcugenun)- \ \O IMuk 1, MC
3-(2- | C T'j . (U3P+) ans
METUJITUPUINH-4- CHNOS nv/z
myevanaso[ 1 2- < 317,10 [M+H]*
N

a|nupuMUANH
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2-(benzo[d][1,3]

AUOKCON-5-11)-3- N W&N O\’ MC (HP-) s
& 73 &N 4 ° Heouniennsiit CHNOS m/z
METUINUPUANH-4- 7 33127 [M+H]*
win)umunasolf 1,2- =N
a|nupuMuauH
1-(6-(2-(2-
Merunnupuans-
4-
wi)umunasolf 1,2- N : ’N MC (UDP+) nst
a|nupuUMUANH-3- 74 <N‘:<I; / \f;o 46% CHNOS m/z
wi)-2,3-Turuapo- = N 386,47 [M+H]*
4H-6en30[b][1,4] OJ
OKca3uH-4-
WI)3TaH-1-0H
3-(6-((4-
dropOensun)okcu
) puIuH-3-1)- MC (UDP+) nst
2-(2- 75 Heouniennsiit CHNOS m/z
METHJITUPUANH-4- 412,18 [M+H]*
uin)umuaasolf 1,2-
a|nupuMUINH
3-(5-Prop-6-
METOKCUITHPHUIUH- MC (F19P+) as
MeTi'HH)'Z'(Z_ L7 Heounmennpii | CHNOS m/z 336,2
JMUAPUIUH-4- +
wn)umunasof 1,2- (M)
a|nMpuUMUANH
6-(2-(2-
MermpH- 7 '?' MC (U3P+) nns
* 77 N = Heouuniennsiii CHNOS m/z
wi)umuaasol 1,2- N—C | N

a|nupuMuANH-3-

WUT)XHUHOKCAJINH

339,09 [M+H]*




89

2-Metun-6-(2-(2-
METUJITUPUIANH-4-
win)umunasol1,2-

a|nupuMuANH-3-

MC (UDP+) nnst

un)-2H- 78 Heounimennsbiit CHNOS m/z
6enso[b][1,4] 372,08 [M+H]*
okcaszuH-3(4H)-ou
IIpomexyTouHoe
COEAMHEHUE IS
1-(2-Metun-6-(2-
(2-
METUJITUPUINH-4- o
wn)umunasof 1,2- ]/ MC (UDP+) nns
a|mupuMuanH-3- 79 Heounmennerii | CHNOS m/z 400,2
wi)-2,3-Turuapo- [M+H]*
4H-6en30[b][1,4]
OKca3uH-4-
WI1)3TaH-1-0H
4-(3-(2-
Merunnupuaus- NN
. &,T p OH MC (UDP+) ms
80 Heouninennsiit CHNOS m/z
wi)umunasolf 1,2- / ) 303,01 [M+HJ"
a|nMpUMUIUH-2- =N
wi)peHon
1-(6-(2-(2,6-
TUMETUIIITAPUIHH
4-
wn)umunasof 1,2- MC (UDP+) nns
a|mupuMuanH-3- 81 Heounmennsrii | CHNO m/z 400,34
wi1)-2,3-Iuruapo- [M+H]"

4H-6en30[b][1,4]
OKCa3uH-4-

WI)3TaH-1-0H
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2-Metun-5-(2-(2-

METUJITUPUIANH-4-

wn)umunasol 1,2- MC (HOP) s
82 Heouniennsiit CHNOS m/z
a|nupuMuANH-3- 341.96 [M+H]"
un)oenso[d]
OKCa30J
2-(2,3-
el Bl G a9 ®
83 Heouniennsiii CHNOS m/z
(tpuas-4- 7 314,96 [M+H]*
wi)umunasolf 1,2- =N
a|mupuMUANH
1-(6-(2-
(ITupunnn-4-
wn)umunasof 1,2- MC (UDP+) nns
a|nmupuMuanH-3- 84 Heouunenusiii CHNO m/z371,98
wi)-2,3-Turuapo- [M+H]*
4H-6en30[b][1,4]
OKCa3uH-4-uJ
1-(6-(2-(2-
(MeTtunamuHo)
MUPUINH-4- TNH
win)umunasof 1,2- 4 I?l MC (UDP+) nns
a|mupuMuanH-3- 85 N = OY HeouunnieHusii CHNOS nv/z
un)-2,3-1uruapo- If’</|\| \ N 401,19 [M+H]*
4H-6en30[b][1,4] k";/ Oj
OKca3uH-4-
WI)3TaH-1-0H
3-(2-Metun-
2,3,3a,7a-
TETParuaoaOeH30 MC (UD3P-) nns
bypan-5-un)-2-(2- | 86 Heouuniennsiii CHNOS m/z

METUJITUPUINH-4-
win)umunasolf 1,2-

a|nupuMuanH

343,14 [M-H]*
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1-(6-(2-(2-
AMUHOTIUPUAVH-
A HaN
N
win)umunasolf 1,2- 7 \ MC (UDP+) nns
oy
a|nupuUMUANH-3- 87 "é‘l \ ;I\c HeouunieHnHsii CHNOS m/z
wi)-2,3-IMruapo- z//N Nj 387,22 [M+H]*
4H-6en30[b][1,4] 0
OKCa3uH-4-
WI)3TaH-1-0H
1-(6-(3-(2-
XnopnupuauH-4-
wi)umunasolf 1,2- ©
j MC (UDP+) nns
a|nupuMuANH-2- /N N
88 | N | | Heowmmemi CHNOS m/z
wi)-2,3-Turuapo- { N o
— T Ny=Cl 406,16 [M+H]*
4H-6en30[b][1,4] =N
OKCa3uH-4-
WI1)3TaH-1-0H
1-(6-(3-(2-
(Tpudropmerin)
NUpUANH-4- 0
winumunasolf1,2- N j MC (UDP+) nnst
N
a|nupuMuauH-2- 89 ;\l_<:\| | Heounimennsiit CHNOS m/z
w)-2,3- Iuruapo- <=/ N QCF3 440,18[M+H]*
4H-6enszo[b][1,4] =N
OKCa3uH-4-
WI)3TaH-1-0H
1-(6-(3-(2-
dropnupuanH-4-
wi)umunasof 1,2- ©
N ] MC (UDP+) nns
a|mupuMuAnH-2- y N
90 /’f“( | 2\ Heounmmennsiii CHNOS m/z
wi)-2,3-Turuapo- € N o%
= N 390,12[M+H]*
4H-6en30[b][1,4] ~=N

OKCca3uH-4-

WI1)3TaH-1-0H




Tper-bytun 7-(2-
(2-
METUIIUPUIUH-4-

win)umunasolf 1,2-

MC (UDP+) nnst
a|nupumuaus-3-
91 Heounmennsiti | CHNO m/z458,18
uin)-3,4-
[M+H]*
auruapodenso[b]
[1,4]okcazenun-
5(2H)-
KapOoKcuIar
1-(8-Drtop-6-(3-
2-
METUJITUPUINH-4-
wn)umunasof 1,2- MC (UDP+) nns
a|nupuMuANH-2- 92 Heouniennsiii CHNOS m/z
wi)-2,3-Turuapo- 404,14 [IM+H]*
4H-6en30[b][1,4]
OKca3uH-4-
WI1)3TaH-1-0H
8-Drop-6-(3-(2-
METHJIIUPUANH-4-
win)umunasof 1,2- MC (UDP+) nns
a|nMpuUMUANH-2- 93 Heouniennsrii CHNOS m/z
wn)-2H- 376,08 [M+H]"
Oen3o[b][1,4]
okca3uH-3(4H)-on
6-(3-(2-
MertunnupuanHs-
4-
MC (UDP+) nns
wi)umunasolf 1,2-
94 Heounmmennsiii CHNOS m/z

a|mupuMuANH-2-
wn)-2H-
Oen3o[b][1,4]

okcaszuH-3(4H)-on

358,12[M+H]"
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1-(7-Dtop-6-(2-
(2-
METUIIUPUIUH-4-

wn)umuaasol 1,2-

MC (UDP+) nnst

a|nupumuaus-3- 95 Heounimennsiii CHNOS nv/z
wi)-2,3-IMruapo- 404,13 [M+H]*
4H-6en30[b][1,4]
OKca3uH-4-
WI)3TaH-1-0H
6-(3-(2-
MerunnupuanH-
4- 0.0
wm)umumaso[ 1,2- TN N MC (UDP+) nns
R— 96 H | N>l \, | Heounmenubrit CHNOS m/z
7 = 358,20[M+H]*
wi)-3,4-qurunpo- N
2H-6en30[b][1,4]
OKCa3UH-2-OH
7-D1op-6-(2-(2-
METUIITUPUINH-4-
win)umunasolf 1,2- MC (UDP+) nnst
a|nupUMUANH-3- 97 Heounniennsiit CHNOS m/z
wn)-2H- 376,13[M+H]*
oen3o[b][1,4]
okca3uH-3(4H)-oH
3-(8-®Prop-2,3-
auruapodenso[b]
[1,4]nrokcuH-6- MC (UDP+) nns
wi)-2-(2- 98 Heounmmennsrii CHNOS m/z
METUJITUPUINH-4- 363,21[M+H]*
wn)umunasof 1,2-
a|mupUMUANH
1-(7-(2-(2-
MerunnupuanH- MC (HIP) an
. 99 Heounmmennsrii CHNOS m/z

wn)umuaasol 1,2-

384,27 [M+H]*
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a|nmupuMuanH-3-
wn)-3,4-
JTUTHUAPOXUHOJINH-

1(2H)-um)sTan-1-

OH
2-(7-®Top-2,3-
auruapoden3o[b] OK\ ¢
[1,4]nuokcun-6- N MC (UDP+) nst
wn)-3-(2- 100 L \ [\?ﬁl\{ HeouunieHHblit CHNOS m/z
METUJITUPUINH-4- \ — — 363,18 [M+H]"
wi)umunasolf 1,2- N~
a|mupuMUANH
3-(5-®Prop-2,3-
auruapodenso[b]
[1,4]nuokcun-6- MC (UDP+) nost
wn)-2-(2- 101 Heounmmennsrii CHNOS m/z
METUJITUPUINH-4- 363,15 [M+H]"
wi)umunasof 1,2-
a|nupuMuAnH
KXMC
HEOYMIIEHHOTO
MPOAYKTa
nokaszana 24%
6-(2-(2- JKEJIaeMOT0
MeTunnupuaus- NPOAYKTA.
4- Heouumniennbit
7N MC (UDP+) nns
wn)umunasof 1,2- 102 N S MPOIYKT CHNOS s
a|mupuMuanH-3- |>|J‘/\/N \ H o oboramarmT 358,04 [MH]*
= T BILIOTb 10 88% ’

wn)-2H-
oen3o[b][1,4]

okca3zuH-3(4H)-on

Ha Combiflash ¢
npuMeHeHunem 40
I KOJIOHKH C
JIBYOKHCBIO
KpEeMHUS,

smoupys 0-12%
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MeOH & TXM,
3aTEM PACTUPAKOT
C AUSTUJTOBBIM

spupom

IIpomexyTounoe coennnenue 103
2-(4-(uukJgonponuiMerokcu)-3-proppenni)-3-(2-meruanupuann-4-

un)umuaaszo[1,2-ajnupumuau-

;
Srae T e

K,COs, AM®,
\ 100°C, 184 \
=N =N
K pacTBopy 2-prop-4-(3-(2-merunnupuans-4-un)umunaszo| 1,2-aJnupumMunns-2-

win)penona (350 mr, 1,09 mmonb) B JIM® (5 mn) nobasmsiror KoCOs (453 wr, 3,28 mmomb) u
(6pommerun)uukionponad (295 mr, 2,19 MMoiib) npu KT. PeakIMOHHYIO CMECh MePEMEIIUBAIOT
npu 100°C B Teuenue 18 u. TCX mnokasbpiBaeT 3aBeplICeHUE peakLHUH. PEaKIMOHHYK CMECh
OXJIAUKIOAIOT A0 KT, pa3dasisiroT Bomoid (100 my) u skcrparupyror EtOAc (3x50 wm).
Opranndeckrie CJIOM MPOMBIBAIOT HACBIIIEHHbIM pacTBopoM conu (100 mur), cymar (NaxSOy),
(GUIBTPYIOT W KOHLEHTPHPYIOT TPH [OHIKEHHOM JaBJIEHHMH C TMOodydyeHuem 2-(4-
(umkonponuiIMeTokcn)-3-grophennn)-3-(2-mermnnupuann-4-nin)umunasol 1,2-amupumunuaa
B BU/ie KOpruHeBOro Bocka. Bexon: 380 mr (Heounmenssii). JKXMC HEOUHIEHHOTO MPOIYKTa
NoKa3aja J1Ba MuKa ¢ skejlaeMoi mMaccoi 25% u 67%, coorBercrerHo. MC (UDP+) nist CHNOS
m/z 375,05 [M+H]".

Creoyroujue npomedjncymoynvie COeOUHeHUs NOIYUaom no memoouxe noaydenus 2-(4-
(yuxnonponunmemoxcu)-3-pmopgenun)-3-(2-memurnupuoun-4-un)umuoasof 1, 2-

ajnupumuouna.
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CrnexTpaJjibHble
Boixo
HaumenoBanmue IIpom. CrpykTypa AAHHbIE
A
1H SIMP & ’KXMC
2-(4-
Llukaonponokcu-3- . F
Topdenn)-3-(2- E:V’ o MC (DP+) s CHNOS
bropd 104 | SN~ | 9%
METHIMHPUAUH-4- ) m/z 361,11 [M+H]*
wi)umuaasof 1,2- “N\
a|mupUMHUINH
2-(3-¢prop-4-((4-
(bTOpOEH3MIT)OKCH) -
N =N
enun)-3-(2- N MC (UDP+) nnss CHNOS
bermar) 05 | Ly Ty | 45% (MoPD)
METUJITUPUINH-4- /) m/z 429,23 [IM+H]*
wi)umuaasof 1,2- =N
a|mMpUMHUIUH
2-(4-Otokcu-3- .
dropdhennn)-3-(2- NN
R:V p O o MC (MDP+) st CHNOS
METHIITAPUINH-4- 106 >N | 64%
m/z 349,09 [M+H]*
wnumunasol 1,2- 2\
a|nupUMHINH =N
2-(4-(2-(2- NC\-—O
Merunnupuaus-4-
Heou
wi)umuaasof 1,2- == MC (U3P+) nis CHNOS
107 N ) | nmen
aJmupumuauH-3- / SN m/z 342,00[M+H]"
| A N HBII
1) (hEHOKCH) N =
AI[ETOHUTPUJIT

IIpomexyTouHnoe coennnenue 108
4-MeTun-6-(2-(2-mernanupuaud-4-un)umugaso[1,2-ajnupumuaus-3-uma)-3,4-

auruapo-2H-6en3o[b][1,4]oxkcazun

ZN =N /N
\ \ )
N ] - 2 |
N—< | | Kok, HCI |>|/<N N HCOOH, HCOH, N’<N\ N
N — = )
b ] MeCOH, 100 °C, 16 4 \a j NaBH,, ALH, kT, 16 4 &,;/ j
(@ 0 0

6-(2-(2-Merunnupuaun-4-un)umuaaso[1,2-ajnupumuaun-3-umn)-3,4-gauruapo-2H-
0enso[b][1,4]okcazun
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K  pactBopy  1-(6-(2-(2-mermnmupunun-4-un)umunaszol 1,2-a|mupumuans-3-mn)-2,3-
nuruapo-4H-6en3o[b][1,4]okcazun-4-un)sran-1-ona (3,5 r, 6,47mmons) B EtOH (30 ™)
nobasysiror koHU. HCl (5 mim) nmpu xt. Peaknmonnyio cmech nepememuBaroT npu 100°C B
teueHue 16 4. TCX mokasana 3aBeplieHHe peakluu. PeakMOHHYI0 CMeCh OXJIXIAIT J0 KT,
HeNTpanm3yroT HackleHHbIM BOIH. pactBopoM NaHCOj3 u skcrparupyror 10% MeOH B IXM
(3x50 mut). OpraHuueckue CJIOM MPOMBIBAIOT HACBILIEHHBIM pacTBopoM coju (100 mu), cymar
(NazSOy4), GUIBTPYIOT U KOHLEHTPUPYIOT NMPH MOHWKEHHOM AaBiieHnH. HeounineHHsbIH 0CTaToK
oborararT BIIOTh 10 82% xpomarorpadueii Ha KOJOHKe ¢ nmpuMeHeHueM cujukarens (100-
200 wmem), smoupys 0-5% MeOH B JAXM c¢ mnoaydeHuem 6-(2-(2-mMeTHImupuanH-4-
wi)umuaaso| 1,2-alnupumunus-3-un)-3,4-nuruapo-2H-6en3o[b][1,4]okcasnHa B BUAE KEITOrO
TBepaoro BemectBa. Bexom: 1,7 r (cmech permomsomepoB). XKXMC mokasana aBa MUKa C
skenaeMoil maccoit 31% u 52%, coorsercteenno. (MOP+) mis CHNOS m/z 344,12 [M+H]".

4-MeTun-6-(2-(2-mernanupuaud-4-un)umugaaszo[1,2-ajnupumuaun-3-ui)-3,4-
auruapo-2H-6en3o[b][1,4]oxkcazun

K pacTBopy 6-(2-(2-metunmupunuH-4-um)umuaasol 1,2-a|mupumunaus-3-mn)-3,4-
nurunapo-2H-6en30[b][1,4]okcazuna (150 mr, 0,436 mmons) B CH3CN (10 mut) noGasisiroT
dopmanbaerun (136 mr, 4,36 MMoub), MypaBbUHYIO KUCIOTY (201 Mr, 4,36 MMOJIb) U YKCYCHYIO
kucyory (0,1 M) mpu kT. PeakmoHHYI0 CMech MepeMemnBarT Mpu KT B TedeHne 30 MUH |
tyna nobasisitoT NaBHy (166 mr, 4,36 Mmodb). PeakiinoHHyI0 cMech Jlajiee MepeMernBaioT MpH
kT B Teuenne 16 4. TCX mokaszana 3aBepiieHHe peakuud. PeakMOHHYIO CMeChb pa30aBIsIOT
Bomoit (20 mu) um skcrparupyror 10% MeOH B AXM (3x20 wmu). OpraHudeckue CioH
NPOMBIBAIOT HACBILIEHHBIM pactBopoM conu (20 mi), cymar (NaxSOs), GuubTpyroT u
KOHLIEHTPUPYIOT NPU MOHMKEHHOM JIaBJIEHUU C MOJydeHueM 4-meTu-6-(2-(2-MeTuinupuant-
4-unm)umunasol 1,2-aJnupumuaun-3-un)-3,4-nuruapo-2H-6en3o0[b][ 1,4]okca3una B BUJIE
KeNToro Teepaoro Bemectsa. Beixoa: 130 mr (weounmennsiii), MC (UOP+) s CHNOS m/z
358,15[M+H]".

Creoyrougue npomedncymounvie coeOuHenus noayuaiom no memoouxe nonydenus 6-(2-(2-
memunnupuoun-4-un)umuoasof 1, 2-ajnupumuoun-3-un)-3,4-oueuopo-2H-
oenzol[b][1,4]oxcazuna.

CnexkTpajbHble
IIpom Boixo
HaumenoBanue CtpykTypa JAHHBIE
A
1H AMP & KXMC
6-(2-(2,6-
OUMETWITTUPUINH-4-
4 I:l Heou
wnumunasol 1,2- SN MC (UDP+) nns
109 ﬁ‘l H HIIEH
a|MUPUMUANH-3-HJ1)- N ~< \ N CHNO m/z 358,13
iy N HbIH
3.,4-nurunpo-2H- —
o
6enso[b][1,4]okca3un
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2-Metun-6-(2-(2-

METUIMUPUIUH-4-

) aso[1.2 ﬁN Heou MC (UDP+) nns
W) UMHEL ,2-
110 | N H nmen | CHNOS my/z 358,02
a|TUPUMUIIH-3-11T)- N
N HbIi [M+H]
3,4-nurunpo-2H- =N
0en3o[b][ 1,4]okcazun
6-(2-(TTupunun-4-
wnumunasol 1,2- Heou MC (UDP+) nns
a|MUPUMUIMH-3-1J1)- 111 HLIEH CHNO m/z329,98
3.4-nurunpo-2H- HBIN [M+H]"
6enso[b][1,4]okca3uH
4-(3-(3,4-nuruapo-2H-
Oen3o[b][1,4]okca3uH- 4 r\\l Heou MC (UDP+) nst
6-uwn)umugasol 1,2- 112 /</N \ o WIIEH CHNO m/z359,04
a|mupumunne-2-mm)-N- I)' N N ] HBII [M+H]*
METUJITTUPUIUH-2-aMUH = 0
4-(3-(3,4-nuruapo-2H- HzN
Oen3o[b][1,4]okca3uH- 4 I\\I Heou MC (UDP+) nost
6-wn)umunaszof 1,2- 113 /</N \ H umed | CHNOS m/z 345,19
a]IUpUMUTH-2- I>l N N] HbII [M+H]"
WJI)IUPUANH-2-aMUH = )
6-(3-(2-XnopnupuamH- 0
4-um)umunasolf 1,2- N j Heou MC (UDP+) nst
N
a|MUPUMUIANH-2- 11 )- 114 ,N_% | H umed | CHNOS m/z 364,01
3.4-nurunpo-2H- — ! Ny—Cl HBIN [M+H]*
6enso[b][1,4]okca3uH =N
6-(3-(2-
(TpudropmeTin)IHpUA O]
i desi ol 12- N | Heou MC (UDP+) nns
115 ;1—<N [ H | umes | CHNOS my/z398.20
almpuiit-2-)- — ] Ny~CF3 HBIH [M+H]*
3.4-nurunpo-2H- =N

6enso[b][1,4]okca3un
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6-(3-(2-OTopnupuanH- 0
4-um)mmunasol 1,2- N j Heou MC (UDP+) nost
N
almupumunE-2-un)- | 116 p'—<; I H | wmen | CHNOS mv/z 348,14
3,4-nurunpo-2H- — ! N—F HBIN [M+H]"
0en3o[b][ 1,4]okcazun =N
8-Drop-6-(3-(2- (\NH
METUITUPUIUH-4- ©
Heou MC (UDP+) nns
wi)umuaasof 1,2- F N
117 | SN HIIeH CHNOS nv/z
a|mupuMuanH-2-1)- N Y
— — HBII 362,13[M+H]*
3.4-nurunpo-2H- I\\! Y
6enso[b][1,4]okca3uH
7-D1op-6-(2-(2-
METUJITUPUIUH-4-
Heou MC (UDP+) nns
wi)umuaasof 1,2-
118 umen | CHNOS m/z 362,13
a|mupumuanH-3-m)-
HBIN [M+H]"
3.4-nurunpo-2H-
oenso[b][1,4]okca3uH
7-(2-(2-
Metunnupuans-4-
Heou MC (UDP+) nnst
wnumunasol 1,2-
119 umen | CHNOS m/z 342,18
a|IUPUMUANH-3-1JT)-
HBIIT [M+H]*
1,2,3,4-
TETPAruAPOXUHOJIUH

IIpomesxyTouHoe coennHenue 120
7-(2-(2-Merunnupuaun-4-uwin)umuaaso[1,2-ajnupumuaun-3-umn)-2,3,4,5-

Terparuapodenso[b][1,4]okcazenun

N Boc
N”</ \ 1 4MHCI B14

N
> N N AWoKcaH |>|/</N \
kﬁ/ > OXM, kT, 16 y K/,J

K pacTBopy TpeT-Oy T 7-6pom-3,4-nurunpobenso[b][ 1,4 ]okcazenun-5(2H)-
kapOoxkcmnara (5, 350 mr, 0,765 mmone) B IXM (10 mi) noGasisiror 4,0 M HCI B nrokcane (2,0

MiI). PeaknMoHHYI0 CMech NepeMelIMBAIOT MPU KT B TeueHHe 16 4. PeakunoHHy0 cmech

0

KOHLIEHTPUPYIOT TNpPU TOHMXEHHOM JaBjeHuu, pactuparor ¢ Et,O (5,0 mm) m cymar npu
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HOHM>KEHHOM NaBJIEHUU C MOJy4YEHUEM 7-(2-(2-meTunmupuanH-4-wn)umunasol 1,2-
a|mupumuans-3-un)-2,3,4,5-rerparunpodenszo[b][1,4]okcazenmra B BUAE ~ KOPUYHEBOTO
TBeproro BemectBa. Beixox: 410 mr (Heoummenssiii). MC (MOP+) nns CHNO m/z358,12
[M+H]*.
IIpome:xkyTouHoe coenunenue 121
6-(2-(2-MeTnimupuaun-4-un)umuaaso|1,2-ajnupumuaun-3-ui)-4-
(meTmacynbponnn)-3,4-nurugpo-2H-6enzo[b][1,4]okca3un

N
Z N 4 \
\ S
== N Ms
,é\' | H MsCl, EtsN, BXM  ny—< | N
N N . /N
bN j 0 °C-kr, 16 K&’ ]
0 O
K 6-(2-(2-metunmupunus-4-un)umunasol 1,2-a|nupumunus-3-wmn)-3,4- quruapo-2H-

oenso[b][1,4]okcazuny (200 mr, 0,58 mmonb) B IXM (5 mn) nobasmsiror EtsN (117 wmr, 1,16
mmosb) npu 0°C. PeakimonHyro cmech nepememuBatoT npu 0°C B Teuenwe 0,5 4 Tyma u
nobasisiroT Meswrxsopua (100 mr, 0,87 MMonp). PeakIimoHHYIO CMeCh HAIPEBAIOT 10 KT M 3aTEM
nepememnBaoT B TeueHue 16 4. TCX mokaszana 3aBeplueHHE peakuu. PEakIIMOHHYIO CMeECh
pa30aBisiIOT HacklmeHHbIM BOnH. pactBopoM NaHCOs (10 mi) u skcrparupyror 10% MeOH B
JAXM (3x20 mur). OpraHudeckue Ciou MPOMBIBAIOT HACBHIEHHBIM pacTBOpoM coiu (100 mu),
cymar (NaSOs), GUIBTPYIOT ¥ KOHLUEHTPUPYIOT IPU MOHIKEHHOM paaBieHud. (OCTaTok
pactupator ¢ Et;O (5,0 mi) u cymar npu NHOHIDKEHHOM JABJIEHUU C MNOJydeHuem 6-(2-(2-
MeTHWINUPUAUH-4-un)umuaaszol 1,2-a|lnupumuans- 3-un)-4-(metuicyabponnn)-3,4-nuruapo-2H-
6enso[b][1,4]okcasuHa B BHUIE KOPHYHEBOTO BOCKOOOPA3HOI'O TBEPAOro BelnecTBa. JlaHHBIE
HEOUHINEHHOTO MPOAYKTA MOKA3aJIu MPOAYKT, U €ro NPUMEHSIOT Ha CleAyrolmed craauu Oe3
JajibHEHNIIEe OUUCTKH.

IIpomexyTouHoe coennHenue 122

4-91un-6-(2-(2-meTnanmupuanH-4-un)umuaazo| 1,2-ajnupumugun-3-ui)-3,4-
auruapo-2H-6en3o[b][1,4]oxkcazun

7 f;l 2 |?|
) N
N N
N’(fN \ ¥ Etl, Cs,COs3, AM® r>|—'<’N \ N(
7 -
K,/J j 50 °C, 484 k,.;/ j
() 0
K pacTBopy 6-(2-(2-merunmupunuH-4-wm)umuaasol 1,2-a|mupumunus-3-mn)-3,4-

nurunpo-2H-6en30[b][1,4]okcazuna (300 mr, 0,87 mmonb) B JIMD (10 M) nobasisiror Cs2CO3
(284 wr, 8,7 mmonb) u stumionun (953 wmr, 6,1 Mmonp) mpu KT. PeakImoHHyH CcMech
nepememnBatoT npu 50°C B teuenue 48 4. TCX noka3zana 3aBepiueHne peakiuu. PeakiIMOHHYIO

cMmech pazdaBsioT Bomod (10 mur) m sxcrparupyror EtOAc (3x10 mu). Opranudeckuii cioit
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cymar (NaSO4), GUIBTPYIOT ¥ KOHLEHTPUPYIOT NPU MOHIKEHHOM naBjeHuH. (OCTaTok
oboramaror 10 74% umcrorel Ha Combiflash ¢ mpumenennem 12 © KOJNOHKH C JABYOKHCBHIO
kpemHus, smoupys 5% MeOH B [AXM c¢ nonyuenuem 4-3tui-6-(2-(2-merunnupugus-4-
win)umuaaso| 1,2-almupumunus-3-un)-3,4-nuruapo-2H-6en3o[b][1,4]okcasnHa B BHIe CBETIO-
KOPHYHEBOrO TBepAoro Bemectsa. Bexoa: 71 mr (cmecwh pernouszomepon), (MC (UOP+) mnsa
CHNOS mv/z 372,21[M+H]*. ’)XXMC nokasana apa nuka ¢ skejgaemoii mMaccoii 36% u 38%,
COOTBETCTBEHHO.

IIpomesxyTouHoe coennHenue 123

Metua 3-(6-(2-(2-meTnnnupuanH-4-ua)umuaaso|1,2-ajnupumuann-3-mi)-2,3-

auruapo-4H-6en3o[b][1,4]oxcazun-4-ua)nponanoar

OCH
/ o / 3
T
ey
N y Br/\/U\OCH3
N/</ \ N

b'\' j Cs5COs, AMCO, 120°C, 164

0

=z

K pacTBopy 6-(2-(2-merunmupunuH-4-wm)umuaasol 1,2-a|mupumunaus-3-mn)-3,4-
muruapo-2H-6en3o[b] [ 1,4]okcazuna (500 wmr, 1,45 mmons) B JIMCO (5,0 mu) nobasmsror KI (50
Mr, KaT.), Cs2CO3 (1,49 1, 4,3 mmonb) u Metuin-3-Opomnponanoar (243 mr, 1,45 MMOIb) TIpH KT.
Peaxinonnyo cmech nepememusaroT npu 120°C B teuenune 16 4. TCX nokxasana 3aBeplueHue
peakuuu. PeaklMOHHYIO cMech pa30aBisAIOT XOJOAHOW Boaol (20 M) M 3KCTparupyrT 5%
MeOH B JAXM (3x25 wm). Opranmueckuii cmnoit cymar (NaxSOs), dunbsrpyror u
KOHIIEHTPUPYIOT IPU MOHMKEHHOM JaBiieHuu. OCTaTOK OUUINAIOT XpoMaTorpadueii Ha cucteme
Combiflash ¢ mpumenennem 12 r KOJOHKM C ABYOKHUCBHIO KpemHus, smoupys 10% MeOH B
JAXM c¢ nonydenuem Metun 3-(6-(2-(2-mernnnupuans-4-unmumunasol 1,2-a]lnupumuans-3-mn)-
2,3-nuruapo-4H-6en3o[b][1,4]okcasun-4-un)npornanoara B BHAE JKEITOH BOCKOOOpPAa3HOM
JKUAKOCTH, KOTOPYrH oOoramarT BIUIOTh 10 33% pactupanuem ¢ Et,O. Bexom: 398 wr
(neounmenseiil); MC (MDOP+) mnas CHNOS mv/z 430,38(M+H]"; XXXMC HeouHIIeHHOro
NpOAyKTa Mokasaja 7Ba Muka ¢ skenaemoi maccoit 25% u 8%, cOOTBETCTBEHHO.

CuHTe3 NPOMEeKYTOUHOTO coennHeHnus 124

2-(2-(6-(2-(2-MeTnanupuaud-4-un)umuaaso|1,2-ajnupumuaus-3-ui)-2,3-nuruapo-

O
~ "N V ojNio
N ) \ & B K+ N \
N 2o "ﬁ/ Cﬁ Spe
— H cl N

S
i N f N _ =
K;/ K,CO3, OXM = o OM®, kT, 54

4H-0en30[b][1,4]okcazun-4-ui)-2-0KCOITUI)H30MHAOINH-1,3-1HOH

2-Xnop-1-(6-(2-(2-meTunnupuaun-4-ua)umuaaso[1,2-ajnupumuaun-3-ui)-2,3-
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auruapo-4H-6en3o[b][1,4]oxcazun-4-ua)sran-1-on

K pacTBopy 6-(2-(2-metnnmupuauH-4-um)umuaasol 1,2-a|mupumuaus-3-mn)-3,4-
nurunpo-2H-6en30[b][ 1,4]okcazuna (400 mr, 1,1 mmonb) B IXM (20 mur) nobasmsirot EtsN (0,5
i, 3,4 mmonb), 3areM xsopaueruixiuopun (197 wmr, 1,7 mmonp) meanenHo npu 0°C.
PeakunonHyo cMmech nepememuBaroT npu KT B TeueHne 4 u. TCX nokaszana 3aBeplieHue
peakuun. PeakumoHHyro cMech pazbasistroT Boznoi (30 mit) u skcrparupyrot 10% MeOH B JIXM
(3x25 wn). Oprammueckuii cmoii cymar (NaSO,), QUIABTPYIOT M KOHLEHTPHUPYIOT IpH
MOHIMKEHHOM JaaByieHnu. OctaTok ouMmaroT xpomarorpadueii Ha cucteme Combiflash ¢
npUMeHeHHeM 12 r© KOJOHKU C JBYOKHCBIO KpemHus, smoupys 5% MeOH B JAXM c
MOJIy4eHUEM 2-x510p-1-(6-(2-(2-MeTunmupunuH-4-mn)umunaso| 1,2-almupumuaus-3-mn)-2,3-
nurunapo-4H-6en30[b][1,4]okcasun-4-mn)3Tan-1-oHa B BHIE JKEJITOrO TBEPAOIrO BEINECTBA.
Beixon: 320 mr (65%, cmech pernonzomepos), MC (UDP+) ans CHNOS m/z 419,97 [M+H]".
KXMC nokazana aBa nmuka ¢ skenaemont maccoit 72% u 23%, COOTBETCTBEHHO.

2-(2-(6-(2-(2-MeTnanupuaun-4-un)umuaaso|1,2-ajnupumuaun-3-ui)-2,3-nuruapo-
4H-0en30[b][1,4]okcaznn-4-ui)-2-0KCOITHI)H30MHA0TUH-1,3-1HOH

K pactBopy 2-x70p-1-(6-(2-(2-MeTunnupunuH-4-mwin)umunaso[ 1,2-almupumunus-3-ui)-
2,3-ngurunpo-4H-6en30[b][1,4]okcasun-4-mn)aran-1-ona (300 mr, 0,70 mmons) B JIM®P (10 mu)
nobapysiror  pramumun  kamus (198 wmr, 1,07 mmonp) mpu kT, PeakunoHHyrO cMech
nepemMemuBaroT npu KT B TedeHue 5 4. TCX mokaszana 3aBeplieHHe peakUud. PeaKIIMOHHYIO
cmech paszbasmsror Bomoit (10 mm) m skcrparupyror 10% MeOH B XM (3x10 wmm).
Opraamdecknit cnoii cymar (NapSO4), GUIBTPYIOT W KOHIEHTPUPYIOT IPH TOHIKEHHOM
nasinenun. Ocrarok pacruparoT ¢ Et,O (10 mn) ¢ monmyuenuem 2-(2-(6-(2-(2-merunnupunus-4-
wnumuaaso| 1,2-alnupumunus-3-un)-2,3-nuruapo-4H-6en3o[b][ 1,4]okcazun-4-mm)-2-
OKCOATHUJT)U30MHJONNH-1,3-TMOHa B BHUIE BOCKOBOrO TBepAoro Bemectsa. Boixox: 180 mr
(HeouMILEHHBIH, cMech pernonzomepos);, MC (MDP+) nns CHNOS m/z 531,03 [M+H]".

IIpomesxyTouHoe coennHenue 125

2-(2,3-quruapoden3o|b][1,4]anoxcun-6-mi)-3-(nupumuana-4-ua)umugazo|1,2-

a|nMpUMUANH
P -0 N N N___NH
o X i SuY Tt
o L M0 s ok LA S O
O SN g AL
w4 opt  NaHMDS,Tre, 0°C,3u T \[ =" EtOH, 90°C,18 \
- Q =N Vs
Ji T Q N \>
o) =

1-(2,3-aurnapodenso[b][1,4] anoxcuu-6-n)-2-(mupumuauH-4-ua)3Tan-1-on

K pactBopy 4-mermnnupumunusa (543 wr, 5,8 mmone) B TI'® (30 mur) moGamsror
NaHMDS (IM B TI'®, 12 wmn, 12 Moap) MemIEHHO MNpPH KT. PEakIMOHHYK CMeCh
NEepEeMEIINBAIOT MPU KT B TedeHne 30 MUH U MEUIEHHO AOO0aBISIOT pPacTBOp ST 2,3-
nuruapobenso[b][1,4]nnokcune-6-kapbokcunara (1 r, 4,8 mmons) B TI'® (5 M) mpu Kt
PeakinonHyo cmech nepeMemuBaroT nmpu KT B TedeHue 2 4. TCX mnokasana 3aBeplueHHe
peakuuu. PeakIMOHHYIO cMech BbBUTMBAIOT B HacbimeHHbIE BogH. NH4Cl (50 mm) u

skcrparupyioT EtOAc (3x50 mu). Opranudeckue Caou NMPOMBIBAIOT HACBIIIEHHBIM PAacTBOPOM
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comu (100 mi), cymar (NaxSOjs), GUABTPYIOT M KOHLEHTPUPYIOT MPH MMOHWKEHHOM JIaBJICHUU.
Heounmennsiii ocrarok oboramaroT BIUIOTh A0 80% YUCTOTHI pacTHpaHHEM C MEHTAaHOM (25
M), GUIBTPYIOT H CylIaT I[pU IOHIDKEHHOM JaBlieHMM C rosaydeHueM  1-(2,3-
nuruapobenso[b][1,4]nnokcun-6-nn)-2-(mupuMuanH-4-un)3Tan-1-ona B BUAE  JKENTOTO
TBepaoro Bemecta. Bexon: 1 1 (81%). MC (UDP+) nns CHNOS m/z 257,18 [M+H]".
2-bpom-1-(2,3-quruapodenso[b][1,4] anokcun-6-ui)-2-(nupumuans-4-un)3Tad-1-on
K pacrBopy 1-(2,3-murunpobenso[b][1,4]nnokcun-6-un)-2-(mupuMuans-4-mn)stas-1-
oHa (1 r, 3,9 mmonp) B IM® (5 mu) nobasisiror NBS (0,83 1, 4,7 Mmouib) nipu KT. PeakimoHHy0
cmech nepemewmnBaroT npu kT B TeueHne | u. TCX mnoxa3ana 3aBepllieHHE peakLUU.
PeakipionHyro cmech paszOaBisitoT Bomou (25 mu) u akcrparupyror EtOAc (3x25 wmn).
OpraHudeckue CJIOM MPOMBIBAIOT HACBIIEHHBIM pacTBOopoM conu (50 mu), cymar (Na,SOy),
(UIABTPYIOT M KOHLEHTPHPYIOT MpPH MOHMKEHHOM JaBJICHHHM C TOJy4eHuem 2-O0pom-1-(2,3-
nuruapodenso[b][ 1,4 nnokcun-6-nn)-2-(mupuMuanH-4-ua)3TaH-1-oHa B BUAE KOPHUYHEBOTO
BOCKOOOpa3Horo Teepmaoro BemecTBa. Beixon: 1,2 r HeoummenHbii (84% mo XXXMC). MC
(DP+) ansa CHNOS nv/z 335,05 [M+H]". HeounieHHbIH TPOAYKT NPUMEHSIOT Ha CIEAyOIIeit
craguu 0e3 JanbHEHIIeH OYHCTKH.
2-(2,3-quruapodenso|b][1,4]anoxkcun-6-mia)-3-(nupumuana-4-ua)umMmugaso|,2-
ajJnMpuMHuAMHA
K  pactBopy  2-Opom-1-(2,3-murunpobenso[b][1,4]auokcun-6-mn)-2-(mupuMuanH-4-
wi)atad-1-oHa (1,2 1, 3,59 mmons) B EtOH (30 M) noGasnsiror nupumuans-2-amuH (341 wr,
35,9 mmonb). Peakimonnyro cmech nepemernnsaroT rnpu 90°C B teuenne 48 u. TCX mokazana
3aBeplIeHue peakiui. PacTBOpUTENb BBINMAPUBAIOT NPH MOHWKEHHOM JlaBjieHnu. HeounimeHHbIi
ocratok pazbasmsitor HyO (25 mn) u skcrparupyror EtOAc (3%25 mu). Opranuyeckue Ciaou
IPOMBIBAIOT HACBILIEHHBIM pacTBOpoM coiH, cymart (NaxSOy), GUIBTPYIOT U KOHLEHTPUPYIOT
NpU TOHMKEHHOM JaBJIeHWU ¢ mnojiyudeHueMm 2-(2,3-nuruapodens3o[b][1,4]auokcun-6-mm)-3-
(mupumuauH-4-un)umunasol 1,2-ajnupuMuanHa B BUIE KOPUYHEBOIO BOCKOBOTO Maciia. Boeixon:
600 mr (HeoummeHHbl, 37% XXXMC), MC (MDP+) mna CHNOS m/z 332,21 [M+H]".
HeouunineHHbIl MPUMEHSIIOT Ha ClIeAyolel cranuu 0e3 najbHeimeld OYuCTKY.
IIpomesxyTouHoe coennHenue 126
4-(2-I'mapoxcudTHN)-6-(2-(2-MeTHANMPUANH-4-nI)uMuAa30[1,2-alnupumuaun-3-
un)-2H-6en30[b][1,4]oxcazun-3(4H)-on

= 0
f Ngj\, 5 ~-OH 4[ /45
N N

N
\ > 0 N
b/
°“H _/N K>COs, AM \ N>/
4 80°C, 164 ( =
N—? OH N/
K pacTBopy 6-(2-(2-metunmupunuH-4-un)umuaasol 1,2-a]mupumunus-3-mn)-2H-

oenso[b][1,4]okcazun-3(4H)-ona (600 mr, 1,68 mmonb) B IM® (5,0 mu) mpobasisiror KoCOs

(1,16 r, 8,40 mmonp) u 2-6pomdTan-1-on (421 wmr, 3,36 MMoJb) npu KT. PeakiiMoOHHYIO CMeCh
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nepememnBatoT npu 80°C B Teuenue 16 u. TCX mnokxaspiBaeT 3aBeplICHHE pPEaAKLUM.
PeakioHHy0 CMeCh OXJIQXAAIOT 10 KT, pazdaBisior Bomoi (50 mur) u skcrparupyror 10%
MeOH B IXM (3x50 mur). Opranudeckuie CIOU MPOMBIBAIOT HACBIIIEHHBIM PACTBOPOM COJIH
(100 mn), cymar (NaxSOy4), GUABTPYIOT 1 KOHLEHTPUPYIOT NPU MOHMKEHHOM JaBJIEHUU 10 4-(2-
TUAPOKCUITIIN)-6-(2-(2-MeTunnupuanH-4-un)umuaaso| 1,2-a|nupumunus-3-un)-2H-
Oenso[b][1,4]okcasun-3(4H)-ona B BUAE JKEATOro TBepAOro BemiecTBa. Bbixom: 470 wmr
(neountuennslii, 74% mno XXMC). HeounmenHsiii npoayktT oboramarT BIJIOTh A0 74% Ha
Combiflash ¢ mpumeHneHneM 12 r KOJOHKU C ABYOKHCBIO KpeMHUs, snoupys 0-5% MeOH B
JIXM. MC (UDP+) nns CHNOS m/z 402,17 [M+H]".

Creoyrougue npomescymoutvie cOeOUHeHUs: NOIYYAIoN HO MemoouKe, ONUCAHHOT 05 4-

(2-T'uopoxcusmun)-6-(2-(2-memunnupuoun-4-un)umuoaszof 1, 2-anupumuoun-3-un)-2H-
oenzofb][1,4]oxcazun-3(4H)-ona.

CrnexkTpajbHble
IIpom JAAHHbIE
HaumenoBanue Crpykrypa Boixoa
1H SIMP &
KXMC
33%
KXMC
HEOUYHIIIEHHOTO
mpem-bytun (2- MPOAYKTa MOKa3aia
(6-(2-(2- ~46%
METUJITUPUIUH- IPEeBpaLIEHNs B
4- JKEJIAEeMBIi1

wi)umuaasof 1,2 o MPOIYKT.

-a|MUpUMHIUH- o LN N - |\/J Heounmennerii MC (UDP+) nns
3-un)-3-okco- 127 \ N/>/ TPOAYKT CHNOS m/z
2,3-IMruapo- BocNH rll ; oboramaroT Bmiots | 501,10[M+H"

4H- 1o 83% Ha
Oen3o[b][1,4] Combiflash ¢
OKca3uH-4- npuMeHeHueM 12 r
VUT)3THIT) KOJIOHKH C
kapOamar TBYOKHUCBHIO
KPEMHUS, SITFOUPYS
0-10% MeOH B
AXM
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4-
(mxmonporun

meTm)-6-(2-(2-

JlanHbIE
HEOYHIIEHHOIO
MPOAYKTa

nokasanu 32%

METHITAPUIH- JKEJTaeMOTr0
4- 4 I?I NIPOAYKTA. MC (UDP+) nns
wiumuaazo[ 1,2 | 128 /</N \ = r Oboramaror CHNOS m/z
-a|MUpUMHIUH- rf N Nfo BILIOTH 10 46% Ha 412,21[M+H]+
3-un)-2H- = 0 Combiflash ¢
6en3o[b][1,4] npuMeHeHueM 12 v
okca3uH-3(4H)- KOJIOHKH, 3JIIOUPYS
OH 0-10% MeOH B
JAXM
40%
KXMC
HEOUYHIIEHHOTO
MPOAYKTa MoKa3aja
IBa MHKA C
4-N3zonponuin-6-
JKEJIaeMOM MacCOu
(2-(2-
11% u 20%,
METUJITTUPUIUH-
COOTBETCTBEHHO.
4- =N
Vo O6oramaroT MC (UDP+) nas
wi)umuaazof 1,2 N
129 L \ BILIOTH 10 65% CHNOS m/z
-a | MUPUMUIANH- NN N._.O
b /VI/ cMecH aByX mukoB | 400,19[M+H"™
3-un)-2H- = o

6en3o[b][1,4]
okca3zuH-3(4H)-

OH

C TOM 3K€ MacCou
na Combiflash ¢
npuMeHeHueM 12 r
KOJIOHKH C
JIBY OKHCBIO
KPEMHUSI, 3JIIOUPYsI
0-10% MeOH B
JAXM
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59%
KXMC
HEOUHIIEHHOTO

NpOAyKTa MoKas3ana

4- ZIBa ITHKAa C
[uknonenrun- JKeJlaeMol Maccoi
6-(2-(2- 21% u 20%
METHIIITAPUIAH- COOTBETCTBEHHO.
8]
4- == Ob6oramatot
Nq MC (UDP+) nst
wi)umuaasof 1,2 " N \ >/N BILIOTH A0 90%
130 N CHNOS m/z
-a|MUPUMHUTIH- S CMECH JIBYX NMHUKOB
\ 426,22[M+H"
3-un)-2H- & C OJTUHAKOBOM
oen3o[b][1,4] MaccCoi 1o
okca3uH-3(4H)- Combiflash ¢
OH npuMeHeHueM 12 r
st J23-453 KOJIOHKH C
IBYOKHCHIO
KPEMHUSI, SITFOUPYS
0-10% MeOH B
AXM
38%
KXMC
4-(2-(2- HEOUYHIIIEHHOTO
TuapokcusToKC MPOAYKTa MmoKa3aja
1)U )-6-(2-(2- ~43%
METHITTAPUIAH- o MIpeBpALICHMS B
4- 4[ Nq JKEJIaeMbIi MC (UDP+) nns
o- N e
wnumunaszo[ 1,2 | 131 H ey N MPOAYKT. CHNOS m/z
-a|MUpUMHIIUH- J/O V4 Heouniennwiit 446,11[M+H"™
3-mn)-2H- HO NPOAYKT

oen3o[b][1,4]
okca3nH-3(4H)-

OH

oborainaroT BILJIOTh
1o 80% Ha
Combiflash ¢
npuMeHeHueM 12 r

KOJIOHKH C
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JBYOKHCBIO
KPEMHUsL, 3JIIOUPYsI
0-10% MeOH B
AXM

Cneoylowue coeounenusi nOIYYQAIOM ¢ NPUMEHEHUEM MemoOouxu nonyuenus 5-(3,4-
oumemoxcugpenun)-4-(2-memunnupuoun-4-un)- 1H-umuoazon-2-amuna.

Bbixo CnexkTpaJjibHble JaHHbIE
HaumenoBanue | Ilp. Crpykrypa
i 1H SIMP & ’KXMC
MC (U3P+) niast CHNOS m/z
282,06 [M+H]"; )KX uucrora
4-(6- 97,6% (Bpem. yuepxk. - 3,67
Merokcunupuau MUH), 'H ssmMP (400 MI'w,
H-3-m1)-5-(2- JIMCO-dg): 6 11,09 (e, 1H),
METUJITUPUANH- 2 17% 8,18-8,23 (m, 2H), 7,68 (an,
4-un)-1H- J=2.4 8,6 T, 1H), 7,21 (uc,
UMUAA30/1-2- 1H), 7,04 (n, J=4,6 T'u, 1H),
aMHUH 6,83 (m, J=8,0 ', 1H), 5,51
(e, 2H), 3,87 (¢, 3H), 2,36
(c, 3H)
MC (UDP+) st CHNOS m/z
293,7 [M+H]*; KX uucrora
4-(293'
96,1% (Bpem. ynepx. - 3,96
IUTUAPOOEH30 .
muH), H SAMP (400 MI'1
bypaH-5-un)-5-
@ JIMCO-dg+d-TDOK)): &
3 | \>~NH 18% | 8,64(n, J=6,5T'u, 1H), 7,77 (c,
METHIIAPUANH- N 2
= H 1H), 7,56 (n, J=6,2 T'u, 1H),
4-um)-1H- l
N~ 7,42 (c, 1H), 7,27 (n, J=8,5
MMH1a301-2-
I'n, 1H), 6,93 (n, J=6,2 I'ny,
aMHUH
1H), 4,60-4,67 (m, 2H), 3,20-
3,26 (M, 2H), 2,63 (¢, 3H)
5-(4- Cl MC (UDP+) nnst CHNOS m/z
Xnopdenun)-4- H 284,98 [M+H]"; XXX uucrora
Wak o
(2- 4 N 56% 97,3% (Bpewm. yuepx.- 4,49
METUJITUPUINH- \ \; MUH), 'H ssmMP (400 MI',
N
4-un)-1H- JIMCO-dg+d-TOK): 6 8,55 (x,
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AMHIA30I-2-

dAMUH

J=6,4 T'n, 1H), 7,72 (tuc, 1H),
7,20-7,50 (m, SH), 2,57 (c,
3H)

4-(3,4-nurunpo-
2H-6en30[b][1,4]

ITUOKCEITNH-7-

e

MC (UDP+) nnst CHNOS m/z
323,03 [M+H]"; )KX uucrora
95,4% (Bpewm. ynepx.- 4,05
mun); 'H SIMP (400 MI'wy,

win)-5-(2-
N, 9% | JAMCO-d6+d- T®K ): § 8,63
METUIITUPUIAH- | >_NH2 (2, 1=6,0 T'u, 1HD), 7.78 (
N H’ = 2 LI’ > > C’
4-wun)-1H- | = H
N 1H), 7,56 (we, 1H), 7,04-7,20
AMHA30I-2-
(M, 3H), 4,16-4,21 (m, 4H),
aMHH
2,61 (c, 3H), 2,14 (wc, 2H)
MC (UDP+) nist CHNOS m/z
5-(4-®rop-3- 299,03 [M+H]"; )KX uncrora
~
MeTokcu(eHw)- . O 98,3% (Bpem. yaepx.- 3,75
4-(2- H mun); "H SIMP (400 MI'L,
N
METHIITUPHUIIH- | />’NH2 30% | AMCO-de): 0 11,09 (1uc, 1H),
4-un)-1H- ~ N 8,23 (1, J=5,6 T'w, 1H), 7,05-
\
MMHIA3011-2- N—y? 7,30 (m, 4H), 6,97 (c, 1H),
aMUH 5,50 (e, 2H), 3,76 (¢, 3H),
2,36 (¢, 3H)
MC (U3P+) niast CHNOS m/z
376,02 [M+H]"; )KX uucrora
4-(2-Amuno-4-(4- 97,9% (Bpem. yaepx.- 4,86
((4- mun); 'H SIMP (400 MI'L,
(bTOopOEH3MIT)OKCH /_,@’F JIMCO-de,.D,0): 0 7,74 (7,
Ybenun)-1H- “ZNI“, © 58% | J=6,8 Ty, 1H), 7,45-7,51 (M,
UMH1a301-5- 7N, 2H), 7,38 (n, J=8,6 I'u, 2H),

W) IUPUIUH-2-

dAMUH

7,15-7,23 (m, 2H), 7,10 (z,

J=8,6 T'u, 2H), 6,83 (c, 1H),

6,58 (1, J=6,8 I'y, 1H), 5,09
(c, 2H)
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MC (U3P+) nist CHNOS m/z
294,04 [M+H]"; )KX uncrora
4-(2- AmMuHO-4-
23 93,1% (Bpem. ynepx.- 3,58
s 0O
mun); "H SIMP (400 MI'L,
IUTUAPOOEH30
N JIMCO-dg): 6 10,76 (c, 1H),
¢ypan-5-un)-1H- | 8 | S—NH; 6%
= N 7,66 (uuc, 1H), 7,00-7,40 (M,
MMHUIa30J1-5- \ H
N._~ 2H), 6,55-6,90 (m, 2H), 6,10-
W) IUPUIUH-2-
NH, 6,55 (m, 1H), 5,60 (wc, 2H),
aMHH
5,20 (e, 2H), 4,53 (wc, 2H),
3,16 (wc, 2H)
MC (U3P+) niss CHNOS m/z
308,04 [M+H]"; 2)KX uncrora
92,2% (Bpem. yaoepxk.- 3,82
4-(2-AmuHo-4- E pent yASP
2.3 muH);, H AMP (400 MI 1,
’ 0 JIMCO-de): 6 10,87 (wc, 1H),
OUTHIPOOEH30
7,75 (n, J=5,2 Ty, 1H), 7,27
bypan-5-nn)-1H- N
9 | H—NH, 6% (c, 1H), 7,12 (n, J=7,8 T',
UMUIA30J1-5-11)- Y N
N l H 1H), 6,73 (n, J=8,1 'y, 1H),
- S
N 6.42-6,52 (v, 2H), 6,20 (x,
METHJIITUPUINH- NH
- J=4,3 T'u, 1H), 5,26 (wc, 2H),
2-aMuH
4,53 (t,J=8,6 I'y, 2H), 3,15
(T, J=8,6 I'u, 2H), 2,68 (x,
J=4,8 T'y, 3H)
MC (UDP+) niass CHNOS m/z
322,02 [M+H]"; KX uucrora
4-(2-AmuHo-4-(2-
- 97,9% (Bpem. ynepx.- 4,63
METHIITAPUIAH- N |
muH);, H AMP (400 MI',
4-un)-1H- H
N TIMCO-de): 6 11,22 (wc, 1H),
umugason-5-mwi)- | 10 | )—NH 8%
N N 8,23 (n, J=4,9 T'y, 1H), 7,43-
’ "y 7,52 (m, 2H), 7,34-7,42 (m,
IUMeTUIOEH3aMU N
2H), 7,24 (we, 1H), 7,07-7,16
A

(M, 1H), 5,56 (e, 2H), 2,97
(wc, 6H), 2,36 (c, 3H)
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MC (U2P+) ns CHNOS nvz
299,00 [M+H]"; )KX uncrora

4-um)-1H-

5-(3-®rop-4-
METOKCH(EHMIT)- o v 97,4% (Bpewm. yaepx.- 4,02
4-(2- H mun); "H SIMP (400 MI'L,
METUJITUPUANH- 11 | N/>*NH2 21% | AMCO-dg): 6 11,31 (e, 1H),
4-y)- 1H- S N 8,23 (1, J=5,2I'y, 1H), 7,11-
MMIIA3071-2- N~ 7,29 (m, 4H), 7,08 (1, J=4,6
aMUH I'n, 1H), 5,62 (uuc, 2H), 3,86
(c, 3H), 2,37 (¢, 3H)
MC (U3P+) nss CHNOS m/z
4-(3-Xnop-4- 315,00 [M+H]"; 2)KX uucrora
MeTokcupeHwm)- cl 98,4% (Bpewm. yuepx.- 4,34
5-(2- - wun); 'H SIMP (400 M,
MeTwmupuand- | 12 \ N\>—-NH2 19% | IMCO-dg): 6 11,07 (ue, 1H),
4-u)-1H- & NH 8,22 (n, J=5,2 Ty, 1H), 7,44
MMITa3071-2- N- (m, J=1,5 T, 1H), 7,05-7.40
aMUH (M, 4H), 5,48 (wuc, 2H), 3,87
(¢, 3H), 2,37 (¢, 3H)
MC (U3P+) nist CHNOS m/z
5-(4- 339,03 [M+H]™; )KX uucrora
(Luxmonporun 96,7% (Bpewm. ynepx.- 4,87
METOKCH)-3- L\ . mun); "H SIMP (400 MI'Ly,
bropdhenmn)-4- o JIMCO-dg): 0 11,04 (uic, 1H),

(2- 13 \ H/}’NHz 26% | 8,21 (m,J=52 T, 1H), 7,02-

MEeTUJITUPUINH- S 7,40 (m, SH), 5,46 (uuc, 2H),
4-y)-1H- N/ 3,90 (n, J=7,0 'y, 2H), 2,36
UMH1a301-2- (c, 3H), 1,21-1,25 (m, 1H),
aMUH 0,56-0,60 (m, 2H), 0,32-0,35
(M, 2H)

5-(4- MC (U3P+) nist CHNOS m/z
LIMKJIOMPOMOKCH- 0 I 325,02 [M+H]"; XX uucrora
3-pTopdenrnn)-4- v/ H 97,2% (Bpewm. ynepx.- 4,54

(2- 14 - \ ,\f>’NH2 2% wun); "H SAMP (400 MT i,
METUJITUPUINH- |\\1 )7 JIMCO-dg): 6 11,00 (mc, 1H),

8,22 (¢, 1H), 6,91-7,51 (m,
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AMHIA30I-2-

dAMUH

5H), 5,36-5,60 (m, 2H), 3,96
(wc, 1H), 2,37 (¢, 3H), 0,59-
0,90 (m, 4H)

MC (M3P+) 1 CHNOS m/z
285,02 [M+H]*; KX 4ucrora

4-(2-AMuHO-4-(2- o F 98,3% (BpeMm. yaepx.- 3,50
METWITUPUIUH- H MUH), 'H sIMP (400 MI',
N
4-un)-1H- 15 \ p—NHz | 28% | IMCO-de+d-TPK): 6 8,64 (7,
N
UMUIA30J1-5-11)- \ == J=6,5Tu, 1H), 7,77 (c, 1H),
2-bropdenon N 7.56 (1, J=5,8 T, 1H), 7,32-
7,38 (m, 1H), 7,05-7,19 (m,
2H), 2,61 (c, 3H)
MC (U3P+) niast CHNOS m/z
393,03 [M+H]"; 2)KX uucrora
5-(3-Drop-4-((4-
90% (Bpem. ynepx.- 5,27
bTopOeH3MIT)OKCH F .
\@ muH); H SAMP (400 MI,
)pernn)-4-(2- E
o JIMCO-dg): 6 11,01 (e, 1H),
METUJITHPUIUH- 16 y 55%
N, 8,16-8,29 (m, 1H), 7,49-7,58
4-um)-1H- e’ N
9 (v, 2H), 7,01-7,36 (v, 7H),
UMHIA30J1-2- N
5,51 (wc, 1H), 5,38 (e, 1H),
aMUH
5,14-5,20 (m, 2H), 2,36 (c,
3H)

MC (UDP+) nist CHNOS m/z
5-(4-2tokcu-3- 313,03 [M+H]"; XXX uucrora
dbropdhenumn)-4- E 92,7% (Bpem. yaepx.- 4,53

9]
(2- o~ ’ wun); "H SMP (400 MT,
N
mMeTwinupuaus- | 17 |~ NHx | 62% | IMCO-de): 6 10,99 (e, 1H),
N
4-y)-1H- (S 9,19-8,30 (m, 1H), 7,01-7,39
N

AMUA30-2-

dAMUH

(m, SH), 5,35-550 (v, 2H),
4,11 (B, J=6,3 Ty, 2H), 2,36
(¢, 3H), 1,35 (1, J=6,3T', 3H)
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4-(2- AmMuHO-4-
(273 -
auruapobenso[b]

[1,4]nuokcun-6-

MC (U2P+) ns CHNOS nvz
310,97 [M+H]"; 2)KX uucrora
96,0% (Bpem. ynepx.- 4,65

N 1
18 16% muH); H AMP (400 MI4,
wn)-1H- ’ D—NH, ) (
“T R IMCO-dg+d-T®K): 5 7.76
UMHIa3001-5- HN
(e, 1H), 6,78-7,08 (m, 4H),
Y1) TAPUH- 0o
6,71 (wc, 1H), 4,22 (c, 4H)
2(1H)-on
MC (UDP+) nist CHNOS m/z
375,03 [M+H]"; 2)KX uucrora
4-(4-((4-
96,9% (Bpem. yuepx.- 5,14
DropOeH3mIT)OKC .
muH);, H AMP (400 MI 1,
n)penmn)-5-(2-
JIMCO-de): 6 10,93 (e, 1H),
METHIHPUIUH- 19 82%
8,12-8,23 (m, 1H), 7,48-7.58
4-un)-1H-
(v, 2H), 7,19-7,42 (v, SH),
AMHA30I-2-
6,94-7,16 (m, 3H), 5,29-5,56
aMUH
(v, 2H), 5,07-5,15 (v, 2H),
2,33 (c, 3H)
5-(2- MC (UDP+) ans CHNOS nmv/z
MeTtunnupuans- FLCO 334,94 [M+H]"; XXX uucrora
4-um)-4-(4- N 99,3% (Bpem. ynepx.- 4,09
(tpudropmerokc | 20 | N\>—NH2 37% | wun), "H SAMP (400 MI'w,
u)berus)-1H- f ; H JIMCO-de): 6 11,09 (uc, 1H),
MMHIa301-2- 8,24 (c, 1H), 7,0-7,65 (m, 6H),
aMWUH 5,50 (e, 2H), 2,36 (¢, 3H)
MC (U3P+) nss CHNOS m/z
5.4 281,16 [M+H]"; )KX uucrora
N 97,4% (Bpem. ynepx.- 3,95
Mertokcugenmn)- 0 )
2 muH);, H AMP (400 MI 1,
-(2- H
N JIMCO-dg pu 369,2K): 0
METUJITUPUINH- 21 | /%NHZ 26%
N 11,09 (e, 1H), 8,19 (z, J=5.2
4-un)-1H-

AMHA30-2-

dMUH

Ty, 1H), 7,35 (n, J=8,4 T'wy,
2H), 7,24 (c, 1H), 7,08 (uc,
1H), 6,94 (x, J=8,4 'y, 2H),
5,06 (wc, 2H), 3,81 (c, 3H),
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2,36 (c, 3H)

4-(2,3-
auruapodenHso[b]

[1,4]nuokcuH-6-

MC (U3P+) nist CHNOS m/z
295,03 [M+H]"; )KX uncrora
98,4% (Bpem. yaepx.- 3,90
mut), 'H SIMP (400 MTn,
JAMCO-de): 0 11,37 (e, 1H),

wn)-5-(mupuaus- | 22 N 28%
1 [ S>—NH, 8,57 (c, 1H), 8,35 (1, 1=3.6
_I/IJ’I - -
NN T, 1H), 7,74 (1, J=7,9 T,
MMHUIA3011-2- .
1H), 7,390 (1, J=4.8, 7,6 T'n,
aMUH
1H), 6,80-6,90 (m, 3H), 5,69
(we, 2H), 4,23 (c, 3H)
03 MC (U2P+) ns CHNOS nvz
6’ - 309,16 [M+H]*; KX uucrora
IUTUAPOOEH30
P OK\ 0 99,7% (Bpem. yaepx.-3,57
UA]H?ZKZH_G wur), "H SIMP (400 Mo,
win)-5-(2-
23 N, 11% | IMCO-de): 6 10,92 (1uc, 1H),
METUJITHPUTAH- | >_NH2
oy 1 = N 8,19 (1, J=5,2 T, 1H), 7,01-
_I/IJ'I - -
) N # 7,91 (m, 2H), 6,82-6,99 (m,
UMHNAa30JI-4-
3H), 5,34 (wc, 2H), 4,26 (c,
aMHUH
4H), 2,36 (c, 3H)
40-A . MC (U3P+) ana CHNOS nv/z
-(2-Amuno-4-
3 310,03 [M+H]"; 2)KX uucrora
’ O’/\O 91,8% (Bpem. yaepx.-3,53
auruapodenso[b] ) - (400 MI
muH); H JIMP 11,
[1,4]nuokcuH-6- N
. 24 " S—nH, | 19% | JIMCO-ds): 610,79 (e, 1H),
>~ N 7,70 (n, J=4,9 T'u, 1H), 6,74-
MMH1a301-5- I\} y
6,94 (m, 3H), 5,38-6,62 (m,
W) TUPUIUH-2- NH,

dMUH

2H), 5,70 (we, 2H), 5,26 (wc,
2H), 4,24 (c, 4H)
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MC (U3P+) nist CHNOS m/z
43 281,16 [M+H]"; )KX uncrora
N 96,4% (Bpem. yaepx.- 4,03
Mertokcugenun)- % )
5.2 muH);, H AMP (400 MI 1,
JMCO-dg): 0 11,07 (e, 1H),
METUIMUPUAUH- | 25 N\ 18%
| D—NH; 8,22 (m, J=4,9 T, 1H), 7,20-
4-um)-1H- S N
! H 7,31 (v, 2H), 7,12 (e, 1H),
UMUIA30J1-2- N~
6,98 (mc, 2H), 6,84 (1, J=8.6
aMUH
'y, 1H), 5,47 (c, 2H), 3,72 (c,
3H), 2,25 (c, 3H)
MC (U3P+) niss CHNOS m/z
295,03 [M+H]"; )KX uaucrora
4-(benzo[d][1,3]
/~0 95,3% (Bpem. ynepx.- 3,94
AHOKCOJ-5-1T)-5- o )
© muH);, H AMP (400 MI 1,
N TIMCO-de): 6 11,16 (wc, 1H),
METUJITUPUINH- 26 | \>—NH 56%
2 8,21 (z, J=5,2 Ty, 1H), 7,25
4-mg-1H- SR (c, 1H), 7,08 (1, J=4,9T
C’ 2 3 H’ = 2 H’
AMHA30I-2- N~
1H), 6,86-6,95 (M, 3H), 6,08
aMUH
(c, 2H), 5,51 (wc, 2H), 2,36
(c, 3H)
MC (UDP+) ninss CHNOS m/z
308,05 [M+H]"; KX uucrora
4-(3,4-nurunpo-
LG bI[14] 93,8% (Bpem. yaepxk.- 3,85
-0eH30 ,
[N wu); 'H SIMP (400 MI'w,
OKCa3HMH-6-1J1)-5- 0
o JIMCO-de): 6 10,81 (wc, 1H),
27 N, 36% | 8,15 (m, J=5,2 T, 1H), 7,29
METHIITUPUINAH- | %NHz
~ N (c, 1H), 7,12 (we, 1H), 6,63
4-um)-1H- !
N # (e, 2H), 6,50 (m, J=7,7 I'n,
AMUA30-2-
1H), 5,81 (e, 1H), 5,28 (e,
aMUH
2H), 4,12-4,15 (m, 2H), 3,23-
3,38 (v, 2H), 2,35 (c, 3H)
4-(6-((4- MC (U3P+) gyt CHNOS m/z
DTOpOEH3MIT)OKC 376,02 [M+H]"; XXX uucrora
28 22%
W) TUPUIIH-3- 91,8% (Bpem. yuepx.- 4,94
w)-5-(2- muH), 'H SIMP (400 MI'w,
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METUJITUPUANH-
4-nm)-1H-

UMHA30I-2-

JIMCO-de): 6 11,17 (wc, 1H),
8.19-8,29 (m, 2H), 7,71 (xn,
J=8,0 'y, 1H), 7,46-7,59 (m,

aMUH 2H), 7,16-7,29 (m, 3H), 7,05
(n, J=4,2 Ty, 1H), 6,89 (7,
J=8,4Tu, 1H), 5,58 (wuc, 2H),
5,35 (¢, 2H), 2,36 (¢, 3H)
MC (UDP+) niss CHNOS m/z
300,0 [M+H]"; 2)KX uncrora
4-(5-Drop-6-
98,2% (Bpem. yaepx.- 3,97
METOKCHUITUPUINH |
muH);, H AMP (400 MI,
-3-un)-5-(2-
N JIMCO-dg): 0 11,33 (e, 1H),
METUJITUPUANH- 29 | \>—NH 21%
2 8,26 (m, J=5,3 ', 1H), 8,01
4-um)-1H-
(c, 1H), 7,60-7,66 (M, 1H),
AMHIA30I-2-
7,23 (c, 1H), 7,07 (n, J=4.6
aMUH
I'u, 1H), 5,64 (wuc, 2H), 3,96
(c, 3H), 2,38 (c, 3H)
MC (U2P+) ns CHNOS nvz
295,97 [M+H]"; )KX uncrora
2-(2.3-
92,6% (Bpem. ynepx.- 3,96
auruapooenHso[b] |
muH);, H AMP (400 MI 1,
L1 4} maoncus-6- JIMCO-dg): 6 11,21 (i, 1H)
-Ug): 5 mIc, >
)-3- % N 1 o1 (c, 1H), 8,44 (1, J=5.3
2 c’ 2 2 Il) = Ed
(mupumMuarH-4- | N/>_ NH,
I'n, 1H), 7,34 (¢, 1H), 7,02-
wi)umuaasof 1,2-
7,15 (m, 2H), 6,88 (1, J=8,3
a|MMpUMHUIUH
I'u, 1H), 5,76 (wuc, 2H), 4,28
(c, 4H)
5.2 MC (U3P+) nist CHNOS m/z
300,00 [M+H]"; 2)KX uucrora
Merunnupuaus-
98,9% (Bpem. ynepx.- 4,72
4-ng)-4- )
N muH);, H AMP (400 MI 1,
(XuHOKCANINH-6- 31 [ )>—NH 5%
N 2 JIMCO-dg): 6 11,49 (e, 1H),

wn)-1H-
AMHA30I-2-

dAMHUH

8,90 (1, J=10 'y, 2H), 8,30
(n, J=5,0 T, 1H), 8,09 (c,
1H), 8,02 (x, J=8,8 'y, 1H),
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7,88 (1, J=8,6 'y, 1H), 7,31
(c, 1H), 7,17 (n, J=4,4 Ty,
1H), 5,72 (wc, 2H), 2,40(c,
3H)

4-(2,3-
auruapodenso[b]
[1,4]nuokcuH-6-
win)-5-(2-
METHIITUPUIHAH-
4-un)-1H-
AMUA30-2-

dAMUH

32

11%

OunineHo ¢ NpuMeHeHneM
100-200 mer cunukaress B
5% MeOH/IXM.
MC (UDP+) niss CHNOS m/z
309,16 [M+H]"; 2)KX uucrora
99,7% (Bpem. yaepx.-3,57
mun); 'H SIMP (400 MI'L,
JIMCO-de): & 10,92 (wc, 1H),
8,19 (1, J=5,2 T'y, 1H), 7,01-
7,91 (v, 2H), 6,82-6,99 (m,
3H), 5,34 (e, 2H), 4,26 (c,
4H), 2,36 (c, 3H)

6-(2- AMuHO-5-(2-
METHJIMTUPUINH-
4-num)-1H-
UMUIA30J1-4-11)-
2-metun-2H-
oenso[b][1,4]
okca3uH-3(4H)-

OH

33

o
N
| D—NH,
N
{7 H
N
O
%NH
O
N
|\%NH2
N
{7 H
N._~

Ounieno npen. BOXX.
MC (U2P+) nnas CHNOS m/z
336,04 [M+H]"; )KX uucrora
98,7% (Bpem. yaepx.- 3,88
mun); "H SIMP (400 MI'L,
JIAMCO-dg): 6 11,28 (wuc, 1H),
10,67 (c, 1H), 8,23 (n, J=5.4
I'u, 1H), 7,24 (¢, 1H), 7,09 (x,
J=48 'y, 1H), 6,93-7,02 (M,
3H), 5,59 (wuc, 2H), 4,69 (ks,
J=6,6 I'n, 1H), 2,37 (c, 3H),

1,43 (n, J=5,4T'u,3H)

4-(2-Metun-3.,4-
aurunpo-2H-
6enso[b][1,4]
OKCa3WH-6-11)-5-
2-

MCTUJIITUPUANH-

34

4-um)-1H-

MSU3P+) nnst CHNOS m/z
322,10 [M+H]"; 2)KX uucrora
97,1% (Bpem. yuepx.- 4,04
mun); 'H SIMP (400 MI'L,
TIMCO-de): 6 11,06 (wc, 1H),
8,17 (z, J=5,2 T'y, 1H), 7,28
(c, 1H), 7,12 (z, J=4,5 T,
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AMHIA30I-2-

dAMUH

1H), 6,60-6,64 (m, 2H), 6,50
(n, J=6,9 T, 1H), 5,84 (wuc,
1H), 5,41 (wc, 2H), 4,09-4,14
(M, 1H), 3,33 (uc, 1H), 2,89-
2,96 (m, 1H), 2,35 (c, 3H),
1,28 (n, J=6,1 'y, 3H)

2-(4-(2-AmMuHO-5-

MC (U3P+) niass CHNOS m/z
306,06 [M+H]"; )KX uncrora
98,5% (Bpem. ynepx.- 3,96

N ) 1
O mug); 'H SIMP (400 MI 1,
METHITHPTATE JIMCO-dg): 8 11,04 (uc, 1H)
-Ue . b mc) )
4-um)-1H- 35 N 29%
IS —nH 8,19 (z, J=5,2 'y, 1H), 7,40
MMHIa30J1-4- x N 2
| H (z, J=8,3 'y, 2H), 7,22 (e,
W1)(EHOKCH) N~
1H), 6,99-7,13 (m, 3H), 5,44
AIlETOHUTPHIT
(e, 2H), 5,20 (c, 2H), 2,34
(c, 3H).
MC (UD3P+) ot CHNOS mv/z
4-(3,4-nqurunpo-
322,10 [M+1]"; 2KX yucrora
2H-6en30[b][1,4]
" NH 99,4% (Bpem. yaepi.- 3,75
OKCa3WH-6-11)-5- o} )
2.6 muH);, H AMP (400 MI,
’ 36 ‘ N\>_NH 14% | JIMCO-dg,d-T®K): 7,53 (c,
AUMETUITHPUANH N 2
7 H 2H), 6,70-6,82 (M, 2H), 6,65
-4-un)-1H- N._#
(n, J=7,5 Ty, 1H), 4,20 (e,
AMUHA30JI-2-
2H), 3,34 (e, 2H), 2,56 (c,
aMUH
6H)
MC (U3P+) nss CHNOS m/z
4-(2- 306,06 [M+1]"; 2)KX uncrora
Metunbenso[d] >=N 90,0% (Bpem. yaepx.- 4,70
OKCa30JI-5-11)-3- O mun); "H SIMP (400 MI'L,
2- CO-dg): 6 11,46 (e, 1H),
( - . o | TMCOds (uc, 1H)
METUJITUPUINH- | N>_NH2 8,20 (m, J=5,3 'y, 1H), 7,62-
~=
4-un)-1H- b H 7,67 (m, 2H), 7,37 (1, 1=8.5

AMHA30I-2-

dMHUH

Ty, 1H), 7,24 (c, 1H), 7,04 (x,
J=5,3 Ty, 1H), 5,69 (wc, 2H),
2,61 (c, 3H), 2,35 (¢, 3H)
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MC (U2P+) ns CHNOS nvz
279,04 [M+H]"; )KX uncrora

4-(2,3- 99,6% (Bpewm. yaepx.- 3,48
aUTHapoOeH30 © MUH), 'H ssmMP (400 MI'w,
bypan-5-un)-5- 38 N . JIMCO-dg,d-TDK): 6 8,79 (x,

0
(mupunuH-4-mi)- | N\>_NH2 J=6,8 I'u, 2H), 7,81 (m, J=6,8
=
1H-umuznazon-2- b H I'u, 2H), 7,42 (c, 1H), 7,28 (x,
aMUH J=7,2Tu, 1H), 6,92 (n, J=8,2
Ty, 1H), 4,62 (1, J=8,8 T,
2H), 3,23 (1, J=8,8 T'y, 2H)
MC (U3P+) niss CHNOS m/z
294,08 [M+H]"; )KX uucrora
4-(3,4-gquruapo- K\NH 99,7% (Bpem. yaepx.- 4,62
2H-6enso[b][1,4] o mun); "H SIMP (400 MI'L,
OKCa3WH-6-11)-5- 39 N e JIMCO-de+D,0): 0 8,64 (x,
(%)
(mupunuH-4-m1n)- \ IJ?_TNHZ J=6,4T1, 2H), 7,65 (n, J=6,4
1H-nMunazon-2- \ \; ', 2H), 6,77 (1, J=8,1 'y,
N
aMUH 1H), 6,65 (n, J=1,7 I'u, 1H),
6,60 (nx, J=1,7, 8,1 T, 1H),
4,16 (uc, 2H), 3,28 (wuc, 2H)
40-A A MC (U9P+) nna CHNOS nvz
-(2-AmMuHO-4-
323 [M+H]"; KX 4ucrora
(3,4-murunpo-2H- h NH
o) 92,5% (Bpem. yaepx.- 4,79
bersofb]{1.4] mun); 'H SIMP (400 MI'L,
OKCa3UH-6-1J1)- N
40 | S—NH, 18% | JIMCO-de,d-T®K): d 7,80 (x,
1H-umupazon-5- S N
N \ H J=6,5 Ty, 1H), 6,74-6,98 (m,
nI)-IN- N
4H), 6,60 (1, 1=6,5 T'y, 1H),
METHIITUPUTAH- HN .
4,22 (we, 2H), 3,39 (wc, 2H),
2-aMUH

2,87 (c, 3H)
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4-(2-Metun-2,3-

OUTHIPOOEeH30

MC (U3P+) nist CHNOS m/z
307,06 [M+H]"; KX uucrora
93,6% (Bpem. ynepx.- 4,09

o S S 41 g mun); "H SIMP (400 MI'L,
ypaH-5-ui)-5-
o Pare JIMCO-dg): 6 10,91 (wc, 1H),
MUY | N\>_NH 19% | 8,16 (c, 1H), 6,98-7,38 (M,
METUJIITUPUONUH- 2
A )le €CKO \ S H 4H), 6,65-6,69 (m, 1H), 5,28-
_I/IJ’I - -
) e N~ 5,46 (v, 2H), 4,94 (c, 1H),
UMUOA30JI-L-
3,26-3,29 (m, 1H), 2,74-2,79
AMHWH
(v, 1H), 2,34 (c, 3H), 1,40 (x,
J=6,0 T'u, 3H)
MC (U3P+) nist CHNOS m/z
4-(2-Amuno-4- (\NH 309,2 [M+H]"; KX uucrora
(3.,4-nurunpo-2H- o) 98,1% (Bpewm. yuepx.- 3,27
Genso[b][1,4] N mun); "H SIMP (400 MI'L,
oKcasuH-6-mn)- | 42 \ I\\I?:NH? 129% | IMCO-de): 6 10,68 (e, 1H),
1H-nMunason-5- \ j 7,66 (m, J=4,7 Ty, 1H), 6,41-
N
W) IUPUANH-2- 6,69 (M, SH), 5,77 (uc, 1H),
NH,
aMUH 5,64 (wc, 2H), 5,20 (e, 2H),
41,2 (e, 2H), 3,28 (wuc, 2H)
CHNOS nvz 308,17 [M+H]*;
4G4 KX uaucrora 99,3% (Bpem.
-(3,4-nurunpo-

P yaepx.- 3,79 mur); 'H SMP
2H-6en30[b][1,4] }/\NH 400 MT" O 5
OKCa3uH-6-11)-5- © ( o, AMCO-do)

o 11,13 (e, 1H), 8,18 (x, J=5.3
43 | N\%NH2 36% | T'u, 1H), 7,29 (c, 1H), 7,13 (x,
MeTI/IJ'Il'II/IpI/IL[I/IH— = N _
\ H J=4,7 Ty, 1H), 6,63 (1uc, 2H),
4-un)-1H- N

AMUA30-2-

dAMUH

6,50 (nz, J=1,6, 8,1 Ty, 1H),

5,83 (we, 1H), 5,47 (wc, 2H),

4,13 (we, 2H), 3,32 (wc, 2H),
2,35 (c, 3H)
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4-(4-Metun-3,4-
aurunpo-2H-

CHNOS m/z 322,09 [M+H]";
KX uucrora 97,3% (Bpewm.

~
Genso[b][1,4] o}/\ N yaepx.- 4,05 mun); 'H SMP
OKCa3uH-6-11)-5- (400 MI'u, IMCO-de+D-0):
N

(2- 44 | D—NH, 6% | 08,17 (n,J=5,9 'y, 1H), 7,28

METHITAPHUIIH- l oS H (c, 1H), 7,14 (n, J=4,2 T'ny,
4-n)-1H- N-# 1H), 6,56-6,70 (m, 3H), 4,22
UMHIa301-2- (e, 2H), 3,21 (e, 2H), 2,71

aMUH (c,3H), 2,34 (c, 3H)
MC (UDP+) nnss CHNOS m/z
5.2 328,10 [M+H]"; 2)KX uucrora
e 98,3% (Bpem. ynepx.- 4,41
XnoprnupuanH-4- //\ NH )
o muH);, H AMP (400 MI 1,
wn)-4-(3,4-
JIMCO-dg): 6 11,14 (e, 1H),
aurunpo-2H- N
45 B 11% | 8,11 (m, J=5,3 Ty, 1H), 7,42
6en3o[b][1,4] - NH;
| N (c, 1H), 7,32 (wc, 1H), 6,60-
OKCa3uH-6-11)- N ~
6,70 (v, 2H), 6,51 (1, 1=8,0
1H-umuaazon-2- Cl

I'y, 1H), 5,90 (e, 1H), 5,52

aMUH

(wc, 2H), 4,15 (wc, 2H), 3,29

(e, 2H)

MC (UDP+) ninss CHNOS m/z
4-(3,4-nurunpo- 362,12 [M+H]"; 2)KX uucrora
2H-Gerso[b][1,4] O//\NH 99,1% (Bpem. yepi.- 4,71
OKCA3MH-6-11)-5- muH); 'H SIMP (400 MI'w,

(2- JIMCO-dg,d-T®K): 6 8,65 (x,
46 B 25% '
(TpudTOpMeTII) _ N NH; J=5,1Tn, 1H), 7,83 (c, 1H),
MUPUIUH-4-1T)- N« | H 7,52 (n, J=4,6 T'u, 1H), 6,81-
1H-ummnmazon-2- CF, 6,89 (M, 2H), 6,76 (1, J=8,1

dAMUH

T'u, 1H), 4,22 (we, 2H), 3,34
(e, 2H)
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4-(3,4-nqurunpo-
2H-6en30[b][1,4]

OKCa3WH-6-11)-5-

&
pd
T

MC (U3P+) nist CHNOS m/z
312,06 [M+H]"; 2)KX uucrora
99,4% (Bpewm. ynepx.- 4,14
mun); "H SIMP (400 MI'L,

N JIMCO-dg+d-T®K): 6 8,16 (n
(2-¢propnmpunun- | 47 | YNH: 19%
= NH J=5,3Tu, 1H), 7,22 (m, J=5,1
4-um)-1H- \
N-_~ I'u, 1H), 7,09 (¢, 1H), 6,80-
AMUIA30I-2-
F 6,89 (m, 2H), 6,78 (1, 1=8,0
aMHUH
'y, 1H), 4,23 (we, 2H), 3,38
(e, 2H)
MC (U3P+) niss CHNOS m/z
5.2 322,17 [M+H]"; 2)KX uucrora
99,7% (Bpem. ynepx.- 3,84
Merunnupuaus- (-\NH )
muH);, H AMP (400 MI 1,
4-um)-4-(2,3,4,5- O
TIMCO-dg,d-T®K): 6 8,68 (x,
TeTparuapoOeH30 N
48 | S-NHz | 16% | J=6,4Tw, 1H), 7,77 (c, 1H),
[b][1,4]okcazenu NH
= 7,63 (n, J=6,2 T, 1H), 7,46
H-7-un)-1H- \ y
N (c, 1H), 7,37 (n, J=8,3 I'yy,
UMHIA30I-2-
1H), 7,26 (n, J=8,3 T, 1H),
aMUH
4,17 (e, 2H), 3,36 (wc, 2H),
2,61 (c, 3H), 2,16 (uuc, 2H)
4-(8-®rop-3,4- MC (U3P+) niast CHNOS m/z
nuruapo-2H- 326,15 [M+H]"; )KX uucrora
Oenzo[b][1,4] O(\NH 98,2% (Bpem. yaepx.- 3,92
OKCA3MH-6-11)-5- N muH); 'H SIMP (400 MI'w,
- 49 | F | S—NH» | 159 | IMCO-ds,d-T®K): 6 8,65 (n,
NH
METUIITUPUTAH- q o J=6,4Tn, 1H), 7,80 (c, 1H),
Vi
4-y)-1H- N 7,60 (z, J=5,1 'y, 1H), 6,52-
MMH1a3001-2- 6,58 (m, 2H), 4,22 (1uc, 2H),
aMUH 3,35 (e, 2H), 2,63 (c, 3H)
6-(2- AMuHO-5-(2- F MC (U3P+) nist CHNOS m/z
METWINUPUINH- ,JA/O 340,14 [M+H]"; 2)KX uucrora
4-p)-1H- 50 | 07N NoNb, | 12% | 98,6% (Bpem. ynepxc - 3,83
NH

UMHUIa30J-4-1)-

8-prop-2H-

mun); "H SIMP (400 MI'L,
JIMCO-ds+D,0): 6 8,21 (z,
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oenso[b][1,4]
okcasuH-3(4H)-

OH

J=5,3 Ty, 1H), 7,20 (c, 1H),
7,07 (n, J=4,6 Ty, 1H), 6,76-
6,88 (M, 2H), 4,64 (c, 2H),
2,36 (c, 3H)

6-(2- AMuHO-5-(2-

MC (U3P+) ninss CHNOS m/z
322,24 [M+H]"; XXX uucrora

MEeTUJITUPUINH- 99,8% (Bpem. yaepx.- 3,50
4-yn)-1H- © wun), "H SMP (400 ML,
umunazon-4-un)- | 51 \ N\>—'NH2 9% | IMCO-dg+d-T®K): 0 8,65 (x,
2H-Genso[b][1.4] /~NH J=6,5 T, 1H), 7,78 (c, 1H),
oxcasu-3(4H)- N/ 7,58 (1, J=6,2 Ty, 1H), 6,68-
oH 7,10 (m, 3H), 4,65 (c, 2H),
2,62 (c, 3H)
4-(7-Dtop-3.4- MC (U3P+) nist CHNOS m/z
nuruapo-2H- 326,21 [M+H]"; 2)KX uucrora
Gerso[b][1,4] (’ © 92,9% (Bpem. yaepic.- 3,54
OKCA3MH-6-1111)-5- HN F mun); 'H SIMP (400 MTL,
(2- 52 ) I:J 9% JIMCO-dg+D,0): 6 8,12 (x,
METHIJITHPUTHH- N/ : ﬁ NH; J=5,3 T, 1H), 7,15 (tuc, 1H),
4-num)-1H- 6,97 (e, 1H), 6,50-6,70 (m,
MMUA301-2- 2H), 4,15 (wuc, 2H), 3,35 (uuc,
aMUH 2H), 2,31 (c, 3H)

MC (UDP+) nist CHNOS m/z
6-(2-AMunO-5-(2- 322,14 [M+H]"; XXX uucrora
METHJITHPUIUH- o0 o 98,6% (Bpewm. ynepx.- 3,57

4-p)-1H- T " wr); 'H SIMP (400 MT'i,
umugason-4-mi)- | 53 N \ l\?'_TNH? 11% | AMCO-de.d-T®PK): 6 8,62 (m,

3.4-nurunpo-2H-
oenso[b][1,4]

OKCas3uH-2-0H

J=6,5 Ty, 1H), 7,77 (c, 1H),
7,57 (n, J=6,4 Ty, 1H), 6,67
7,09 (m, 3H), 4,63 (c, 2H),
2,61 (c, 3H)
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6-(2- AMuHO-5-(2-

MC (U3P+) nist CHNOS m/z
340,14 [M+H]"; 2)KX uucrora

METHITAPHUIAH- o 99,3% (Bpem. yaepx.- 3,55
4-ym)-1H- Oj\ﬁ mun); "H SIMP (400 MI'L,
HN F
UMUIA30J1-4-11)- 54 9 JIMCO-dg+D,0): 6 8,43 (x,
0
7-¢rop-2H- TN 74 E\ J=6,1Tu, 1H), 7,51 (¢, 1H),
Gerso[b][1,4] N/ N NR. 732 (1, J=5,5 T, 1H), 7,05-
okcasun-3(4H)- 7,10 (m, 1H), 6,95 (1, J=7,1
oOH 'y, 1H), 4,67 (c, 2H), 2,54 (c,
3H)
5.2 MC (U3P+) niss CHNOS m/z
386,17 [M+H]"; 2)KX uucrora
Mertunnupuaus-
96,3% (Bpem. yaepx.- 3,71
4-wum)-4-(4- )
muH);, H AMP (400 MI 1,
(MeTuncynbpoHn
I[N[CO-d@.DzO)Z 0 8,17 (I[,
n)-3,4-nuruapo- 55 18%
J=5,2Tw, 1H), 7,59 (c, 1H),
2H-6en30[b][1,4]
7.21 (¢, 1H), 7,03-7,16 (m,
OKCa3uH-6-11)-
2H), 6,96 (z, J=8,4 I'y, 1H),
1H-umugaszon-2-
4,27 (c, 2H), 3,78 (c, 2H),
aMHH
3,04 (c, 3H), 2,34 (c, 3H)
MC (UDP+) ninss CHNOS m/z
4-(8-dprop-2,3- .
. (b] 327,12 [M+H]™; XXX uucrora
IUTUAPOOEH30 0
OK\ 97,6% (Bpem. ynepx.- 3,68
[1,4]nuokcuH-6- )
muH);, H AMP (400 MI'1,
wi)-5-(2- E N
56 | SNHz | 13% | JAMCO-de,D,0): 6 8,21 (x,
METUITUPUINH- NH
= J=5,2Tw, 1H), 7,21 (c, 1H),
4-um)-1H- !\\l Y
7,08 (n, J=4,6 'y, 1H), 6,70-
AMUA30-2-
6,79 (v, 1H), 6,69 (c, 1H),
aMUH
4,26 (wc, 4H), 2,37 (c, 3H)
4-(4-Otun-3,4- (\N/\ MC (U3P+) nist CHNOS m/z
nuruapo-2H- 0 336,24 [M+H]"; 2)KX uncrora
6enzo[b][1,4] N 91,8% (Bpem. yaepx.- 4,01
57 | O>—NH2 | 30% |
OKCa3HH-6-m)-5- e NH muH); H SAMP (400 MI 0,
(2- N/ JIMCO-dg): 6 10,92 (e, 1H),
METUJITUPUINH- 8,17 (n, J=5,3 ', 1H), 7,29
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4-num)-1H-

AUMHA30I-2-

(tc, 1H), 7,15 (e, 1H), 6,62-
6,78 (m, 2H), 6,56 (1, J=7.8

aMUH I'n, 1H), 5,32(tuc, 2H), 4,18
(wc, 2H), 3,30 (wc, 2H), 3,23
(xB, J=7,0 T', 2H), 2,34 (c,
3H), 0,99 (t, J=7,0 'y, 3H)
MC (U3P+) niass CHNOS m/z
306,28 [M+H]"; )KX uncrora
5.2 98,2% (Bpewm. ynepx.- 4,55
NH muH), 'H SIMP (400 MI'w,
Mertunnupuaus-
TIMCO-dg,d-T®K): 6 8,66 (x,
4-un)-4-(1,2,3,4-
N J=6,4Tw, 1H), 7,77 (c, 1H),
TETPAruapoO 58 | H—NH: 22%
NH 7,58 (1, J=6,1 T, 1H), 7,28
XUHOJIUH-7-1J1)- \ o (x, 1=7.8 T 1H), 7,02 (
H’ = 2 LI’ > 3 H’
1H-umupnaszon-2- N~
J=7,8 T, 1H), 6,98 (c, 1H),
aMUH
3,30-3,35 (v, 2H), 2,78-2.85
(v, 2H), 2,63 (c, 3H), 1,90-
1,95 (m, 2H)
MC (U3P+) nns CHNOS nv/z
4-(7-Drop-2,3-
. o] 327,19 [M+H]"; )KX uucrora
JUTHAPOOEH30 O
O(\ 99,8% (Bpem. ynepx.- 3,68
[1,4]nuokcuH-6- )
muH);, H SAMP (400 MI'1,
un)-5-(2- N,
59 | ONHz | 219 | TMCO-de,d-TDK): 6 8,63 (n,
METHUJITUPUINH- F NH
& J=6,4Tw, 1H), 7,75 (c, 1H),
4-um)-1H- N_/
7,53 (n, J=6,1 'y, 1H), 6,89-
AMUA30I-2-
7,15 (m, 2H), 4,24-4.34 (m,
aMHH
4H), 2,62 (c, 3H)
4-(5-Dtop-2,3- MC (U3P+) nist CHNOS m/z
nuruapoGensolb] (\O 327,20 [M+H]"; 2)KX uucrora
[1,4]nuokcuH-6- 95,1% (Bpem. yaepx.- 4,03
w)-3-(2- muH), 'H SIMP (400 MI'w,
60 38%
METUJIUPUINH- JIMCO-de): 0 11,19 (e, 1H),
4-ur)-1H- 8,18 (z, J=5,3 I'y, 1H), 7,19

AUMHA30I-2-

AdMHUH

(c, 1H), 6,95 (d, J=4,8 'y,
1H), 6,73-6,88 (m, 2H), 5,57
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(e, 2H), 4,34 (c, 4H), 2,35
(c, 3H)

Metun 3-(6-(2-
aMHHO-5-(2-
METHJITHPHUIIH-
4-un)-1H-
UMUIA3071-4-11)-
2,3-gurunpo-4H-
6enso[b][1,4]
OKCa3uH-4-

WUT)TIPOTIAHOAT

61

3%

MC (U3P+) nist CHNOS m/z
394,30 [M+H]"; )KX uucroTta
99,4% (Bpem. yuepx.- 4,72
mut), 'H SIMP (400 MI 1,
JIMCO-dg+D,0): 6 8,13 (z,
J=5,3 Ty, 1H), 7,26 (c, 1H),
7,13 (n, J=4,6 Ty, 1H), 6,60-
6,74 (m, 2H), 6,53 (1, J=7.9
T'w, 1H), 4,12 (we, 2H), 3,82
(¢, 3H), 3,40 (1, J=6,5 T'Ly,
2H), 3,26 (e, 2H), 2,33 (c,
3H), 2,23 (1, J=6,5 'y, 2H)

2- AmuHO-1-(6-(2-
aMHUHO-5-(2-
METHJIMTUPUINH-
4-umn)-1H-
UMUIA3051-4-11)-
2,3-nurunpo-4H-
Oenzo[b][1,4]
OKCa3uH-4-

WI)3TaH- 1-OH

62

16%

MC (U2P+) ns CHNOS nvz
365,21 [M+H]"; 2)KX uucrora
98,4% (Bpem. ynepx.- 2,95
mun); "H SIMP (400 MI'L,
TIMCO-dg+d-T®K): 6 8,67 (x,
J=6,1T1u, 1H), 8,16 (wc, 1H),
7,81 (¢, 1H), 7,65 (n, J=4.4
I'y, 1H), 7,29 (m, J=8,4 I'Ly,
1H), 7,14 (n, J=5,3 T, 1H),
439 (c, 2H), 4,14 (c, 2H),
3,88 (mc, 2H), 2,63 (c, 3H)

1-(6-(2-AmMunO-5
(2-
METHIIMTUPUINAH-
4-un)-1H-
UMUIa30J1-4-11)-
2,3-gurunpo-4H-
6enso[b][1,4]
OKCa3uH-4-

WI1)3TaH- 1-0H

63

43%

MC (U3P+) nss CHNOS m/z
350,16 [M+H]"; 2)KX uucrora
97% (Bpem. ynepx.- 1,32
mun); "H SIMP (400 MI'L,
TIMCO-de): 6 11,09 (e, 1H),
8,19 (z, J=6,1 I'y, 1H), 7,30
(c, 1H), 7,05-7,18 (m, 3H),
6,89 (1, J=8,0 I'y, 1H), 5,52
(wc, 2H), 4,29 (wc, 2H), 3,86
(e, 2H), 2,35 (c, 3H), 2,18
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(c, 3H)

4-(4-(2-
MeToKCH3THII)-
3,4-nurunpo-2H-
oenso[b][1,4]

OKCa3uH-6-m1)-5-

MC (U3P+) nist CHNOS m/z
366,26 [M+H]"; )KX uucrora
96,1% (Bpem. yuepx.- 4,59
mut), 'H SIMP (400 MI'n,
JAMCO-dg ): 0 11,12 (e, 1H),
8,19 (1, J=5,3 T'y, 1H), 7,29

2H-6en30[b][1,4]
okca3un-3(4H)-

OH

64 13%
(2- (c, 1H), 7,14 (n, J=4,5 Ty,
METUJITUPUANH- 1H), 6,64-6,74 (m, 2H), 6,56
4-um)-1H- (mn, J=1,2, 8,0 T', 1H), 5,50
MMH1a3001-2- (e, 2H), 4,15 (e, 2H), 3,30-
aMWUH 3,46 (m, 6H), 3,19 (c, 3H),
2,36 (¢, 3H)
4 MC (U2P+) ns CHNOS nvz
348,25 [M+H]"; 2)KX uncrora
Iuknonponui-
98,5% (Bpem. ynepx.- 4,16
3.,4-nurunpo-2H- k )
N mun); "H SIMP (400 MI'L,
oenso[b][1,4] 0
JIMCO-dg ): 0 10,95 (tuc, 1H),
OKCa3WH-6-11)-5- N
@ 65 N 15% 8,20 (m, J=5,2 ', 1H), 7,30
S NH (c, 1H), 7,17 (wc, 2H), 6,62-
METHJIITUPUIH- \
N/ 6,78 (M, 2H), 5,39 (uc, 2H),
4-um)-1H-
4,21 (e, 2H), 3,25 (e, 2H),
UMUIA30J1-2-
2,35 (¢, 3H), 2,12 (g, 1H),
aMHH
0,35-0,60 (m, 4H)
Ounmeno Combiflash (4 r
6-(2- AMuHO-4-(2-
KOJIOHKA), 3Jroupysi 0-15%
METHIITUPUIHAH-
MeOH B JIXM ¢
4-un)-1H- 0
i MOCTIEAYIO UM PACTUPAHUEM
UMUIA30J1-5-11)- 07N N
| S—NH, c Et,O
4-(2- 66 / y 27%
= H MC (U3P+) nist CHNOS m/z
TUAPOKCHITHII)- HO I\\I y

366,21 [M+H]"; )KX uncrora

IMCO-dg+d-TOK): 0 8,64 (x,

98,6% (Bpem. ynepx.- 3,38
mun); "H SIMP (400 MI'L,
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J=6,2 Ty, 1H), 7,78 (c, 1H),

7,60 (n, J=6,2 Ty, 1H), 7.45

(c, 1H), 7,11-7,19 (m, 2H),

4,73 (c, 2H), 3,92 (wc, 2H),

3,52-3,56 (v, 2H), 2,62 (c,
3H)

Tper-OyTun (2-(6-
(2-amuHO-4-(2-

6enso[b][1,4]
okcasuH-3(4H)-

OH

METHJITHPUIUH- Ounmeno Combiflash (4 r
4-un)-1H- 0 KOJIOHKA), 3yroupyst 0-10%
MMH1a30J1-5-1)- /J/i N MeOH B JIXM ¢
Tl | WY e
3-0kco-2,3- 132 ~” ~NH 23% | mocneayrolUM pacTUpaHUEM
nurunapo-4H- Bo c’NH r\\l Y ¢ Et,O
6enso[b][1,4] MC (U3P+) nist CHNOS m/z
OKca3uH-4- 465,13 [M+H]*
W13t )kapbama
T
OborarmeHo BIIoTh 10 92%
Ha Combiflash (12 mr
KOJIOHKA), sJroupysi 0-10%
MeOH B JIXM ¢
HOCJIEAYIOIUM PACTHPAHUEM
6-(2-AmunH0-4-(2-
¢ Et,O
METHJITHPUTAH-
MC (UDP+) niass CHNOS m/z
4-um)-1H- 0
i 376,21 [M+H]"; XX uncrora
UMHIA30J1-5-1T1)- 07 N N 96.9% (B 431
,9% (Bpem. ynepx.- 4,
4-(umknonpornun | 67 V | N\>_NH2 23% | pent. yAep
=4 muH);, H AMP (400 MI',
metun)-2H- N

JIMCO-dg+d-TOK): 6 8,64 (x,
J=6,5 Ty, 1H), 7,79 (c, 1H),
7,59 (n, J=6,5 T'y, 1H), 7,45
(c, 1H), 7,11-7,20 (m, 2H),
4,75 (¢, 2H), 3,79 (n, J=6.8
'y, 2H), 2,62 (c, 3H), 1,13
(wc, 1H), 0,37-0,42 (v, 2H),

0,29-0,33 (v, 2H)
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6-(2- AMuHO-4-(2-
METHJITUPHUIIH-
4-un)-1H-
UMUIA301-5-1T)-
4-uzomnponun-2H-
6enso[b][1,4]
okcasuH-3(4H)-

OH

68

22%

O6orammeno BmioTh 10 70%
Ha Combiflash (12 r
KOJIOHKA), sJroupysi 0-10%
MeOH B JIXM ¢
HOCJIEAYIOIUM PACTHPAHUEM
¢ Et,O
MC (UDP+) niast CHNOS m/z
364,20 [M+H]"; )KX uucrora
98,9% (Bpewm. ynepx.- 3,89
mun); 'H SIMP (400 MI'L,
JIMCO-de ): 6 11,08 (e, 1H),
8,24 (n, J=5,2 Ty, 1H), 7,24
(wc, 2H), 7,05-7,18 (v, 2H),
7,01 (n, J=8,2 T'y, 1H), 5,50
(tc, 2H), 4,55 (¢, 2H), 4,46-
4,53 (m, 1H), 2,36 (c, 3H),
1,36 (z, J=6,9 Ty, 6H)

6-(2- AMuHO-4-(2-
METHIITAPUIH-
4-un)-1H-
UMUIA30J1-5-11)-
4-IIUKJIOTIEHTHT-
2H-6en30[b][1,4]
okcasuH-3(4H)-

OH

69

N
" | Y—NH
NH
@&
N
L
N
i [ NH,
NH

39%

Ounmmeno Combiflash (4 r
KOJIOHKa), syroupyst 0-10%
MeOH B IXM ¢
HOCJIEAYIOIUM PACTHPAHUEM
¢ Et,O
MC (UDP+) nist CHNOS m/z
390,27 [M+H]"; 2)KX uucrora
93,6% (Bpem. ynepx.- 4,47
mun); 'H SIMP (400 MI'L,
TIMCO-dg): 6 11,12 (we, 1H),
8,25 (1, J=5,2 Ty, 1H), 7,23
(c, 1H), 7,07-7,20 (m, 3H),
7,02 (n, J=8,2 T'y, 1H), 5,51
(wc, 2H), 4,69-4,50 (v, 1H),
4,58 (c, 2H), 2,36 (¢, 3H),
1,86-1,93 (m, 2H), 1,70-1,80
(M, 2H), 1,59 (wc, 2H), 1,39-
1,50 (m, 2H)
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6-(2- AMuHO-4-(2-
METHITAPHUIIH-
4-un)-1H-

UMUIA30J1-5-1T)-

Oborammeno Bmwioth 10 90%
Ha Combiflash (12 mr
KOJIOHKA), sJroupysi 0-10%
MeOH B JIXM ¢
HOCJIEAYIOIUM PACTHPAHUEM
¢ Et,O
MC (UDP+) niast CHNOS m/z
410,25 [M+H]"; )KX uucrora

N
4-(2-(2- N S—NH 97,5% (Bpem. yuepx.- 4,72
70 D S T (Bpew. yzep
THIPOKCUITOKCH) o H muH); H SAMP (400 MI 4,
stin)-2H- Ho/( JIMCO-dg+d-TOK): 6 8,64 (x,

J=6,4 T, 1H), 7,79 (c, 1H),

7,58 (1, J=5,2 Ty, 1H), 7,47

(c, 1H), 7,11-7,19 (m, 2H),

4,73 (¢, 2H), 4,03 (t, J=5.6

Ty, 2H), 3,57 (1, J=5,6 T,

2H), 3.32-3,85 (v, 4H), 2,63
(c, 3H)

Oenso[b][1,4]
okcasuH-3(4H)-

OH

Cnoco0 cunresa 2
4-(2-AmuHo-3-(2-Metunanupuaun-4-ui)-1H-umuaazon-4-nmn)denson-1,2-quon

(IIpumep 71)
OH
o HO
e
N BBr, (1,0 M B [IXM) N
| SNH, > | D—NH,
" NH OXM, kT, 16 4, 37% & N
L
N/ N
K  pacteopy  4-(3.4-nmumeroxcudennn)-5-(2-merunnupunud-4-un)- | H-umunazon-2-

amuaa (300 mr, 0,96 mmonb) B JIXM (20 M) nobasmsror 6op BBr3 (1M B IXM, 3 wmu, 0,29
MMOJIb) MeieHHO mpu 0°C. PeaknMOHHYIO CMECh HArpeBarOT IO KT U 3aT€M MEePEMEIINBAIOT B
teueHne 16 4. TCX mokasana 3aBepineHue peakuuu. Peakunio racat MeOH u KOHIEHTpHUPYIOT
NIpH MMOHIKEHHOM NaBlieHnH. HeounineHHbil octaTok odoramaroT pactupanueM ¢ Et,O (20 m).
OOorameHHplii octarok 3areM ouumaror mnpen. BOXX ¢ momyduenmem 4-(2-amuHO-5-(2-
MeTmmupuauH-4-un)- | H-umunazon-4-um)oen3on- 1,2-1uona B BUIe CEPOro TBEPAOTO BEIECTBA.
Baixon: 100 mr (37%); MC (MDP+) s CHNOS mv/z 282,99 [M+H]*; XXX uncrora 95,6%; 'H
AMP (400 MI'u, AMCO-dg+d-T®K): 0 8,60 (n, J=6,4 T'u, 1H), 7,77 (n, J=1,2 I'u, 1H), 7,56 (ax,
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J=1,6, 6,4 I'n, 1H), 6,85-6,91 (m, 2H), 6,78 (nx, J=2,0, 8,1 ', 1H), 2,49 (c, 3H).
Cnoco0 cunresa 3
N-(4-(2,3-nuruapodenso|[b][1,4]auoxcun-6-uma)-5-(2-mernanupuaun-4-uin)-1H-
umuaasoua-2-uia)aneramua (Ilpumep 72)

o’/\ O O//\o

O

N

| \>—NH’k
N
H

YKCYCHBIN aHruapug,

N
| S—NH
N% ® EtyN, XM, kT, 24 v, 20%
| H |

== S
N~ N_ .z

K pacreopy 4-(2,3-nurunpodenso[b][1,4]auokcun-6-mun)-5-(2-metunnupuau-4-wn)- 1 H-
umunason-2-amusa (300 mr, 0,97 mmone) B JAXM (20 mi) nobasmsitor TpusTmiiamus (197 wr,
1,95 mmonb) u ykcycHeiid anruapupn (149 wmr, 1,46 mMmonb) mpu KT. PeakIMOHHYIO CMeCh
nepeMemnBaroT npu KT B TedeHue 24 4. TCX mokasana 3aBeplieHne peakuu. PeakIMOHHYIO
cMech pasdaBisiroT Bomod (25 mur) u skctparupyroT XM (3x20 mum). Opranudeckuil cioi
MPOMBIBAIOT HACBHIEHHbIM pacTBopoM coju (50 wmut), cymar (NaySO,4), dunptpyror u
KOHLIEHTPUPYIOT TPH  TOHWKEHHOM  JaBJieHMH. HeOuyMINeHHBII OCTaTOK  OYHINAIOT
xpomarorpadueli Ha KOJOHKe ¢ mpuMeHeHueM cuuukaresns (100-200 mem), smoupyst 0-100%
EtOAc B rekcame ¢ mnonydeHueMm N-(4-(2,3-murunpobenso[b][1,4]anokcun-6-mm)-5-(2-
MEeTHIMUPUANH-4-1)- 1 H-ummunaszon-2-mn)aneramMmuia B BUAE JKEIATOrO TBEPIOTO BEIIECTBA.
Bexon: 70 mr (20%); MC (UDP+) g CHNOS m/z 351,00 [M+H]*; XXX uucrora 96,2%; '"H
SMP (400 MI', IMCO-de): 0 11,71 (e, 1H), 11,13 (e, 1H), 8,22-8,38 (M, 1H), 7,27-7,37 (m,
1H), 7,10-7,20 (m, 1H), 6,77-6,98 (M, 3H), 4,24-4,28 (m, 4H), 2,42 (¢, 3H), 2,09 (c, 3H).

Cnoco6 cunresa 4

4-(2,3-nuruapodenzo|b][1,4]anoxcun-6-ui)-1-meTui-5-(2-mernnnupuaun-4-mi)-1H-

umuaasoa-2-amus (llpumep 73)

ro o é/\o o
o o) te]
l
N
N, N _ N
[ S—nH, AMA AMA | Yn=_ » T INJ> N ~n KoHy, HCL | \>—NH2
N = N —— N
N N -
T H 130°C, 304 U N i 100° G, 84 O
N Nz Neg? N2

N'-(4-(2,3-aurnapoden3o|[b][1,4]auoxcun-6-ua)-1-meTua-5-(2-merunnupuauH-4-u)-
1H-umugazoun-2-mi)-N, N-numernadpopmMumuaamMug U N'-(5-(2,3-
auruapob6enso[b][1,4|anokcun-6-ui)-1-mernin-4-(2-mernnnupuanu-4-uin)-1H-umuaazon-2-
uin)-N, N-numernindgopmumugamua

PactBop 4-(2,3-nuruapobenzo[b][ 1,4]muokcun-6-mn)-5-(2-metunnupunus-4-mn)- 1 H-
umunason-2-amusa (700 mr, 0,22 mmons) B JIM®D-/IMA (3 mu) nepemermsatot npu 130°C B
tedenue 30 4. TCX noxkazana 3aBepiueHue peakluu. PeaklIMOHHYI0 CMeCh KOHLIEHTPUPYIOT MpHU
MOHIKEHHOM JIaBJICHUH ¢ mojydeHueM cmecu N'-(4-(2,3-gurunpobenso[b][1,4]nuokcuH-6-m)-

1-metun-5-(2-merunnupuans-4-un)- 1H-umnnazon-2-nm)-N, N-gumernndpopmumunamuna u N'-
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(5-(2,3-gurunpobenso[b][ 1,4 | nuokcun-6-mi)- 1 -metmn-4-(2-merunnupunuH-4-wmn)- 1 H-
umunason-2-mn)-N, N-aumermndpopMumMuzamMuia B BHUIAE KOPUYHEBOTO TBEPAOTO BEIIECTBA.
Boixon: 840 mr (neounmennsiit). MC (MOP+) nns CHNOS mv/z 253,17 [M+H]". HeounmeHHbIi
NPOAYKT NPUMEHSIOT Ha CIEAyIoLIel cTaguu 0e3 najabHeNIe OUnCTKH.

4-(2,3-qauruapodenso|b][1,4]anokcun-6-umn)-1-meTnn-5-(2-mernanupugun-4-un)-1H-
HMHJA30]1-2-aMHH

Heounmennyro cmecy N'-(4-(2,3-nurunpobenso[b][1,4]auokcun-6-mn)-1-metun-5-(2-
MeTunupuaut-4-un)- 1 H-umunazon-2-un)-N,  N-pumerunpopmumumamuna wu  N'-(5-(2,3-
nuruapodens3o[b][ 1,4]nuokcun-6-mi)- 1 -metmn-4-(2-merunnupuaua-4-wn)- 1 H-umunazon-2-wn)-
N, N-mumerundopmumupamuna (68 wmr, 0,18 mMMoiab) n00aBISAIOT K KOHLUEHTPUPOBAHHOMY
pactBopy ruapoxsopuna (2 mi) u nepememnusatoT npu 100°C B Teuenne 8 u. TCX mokazana
3aBepIICHUE PEaKLUUU. PEakIMOHHYI CMeCh KOHLEHTPHPYIOT NMPH NMOHWKEHHOM JaBICHHU C
NOJIyYeHHEM CMeCH JBYX permomsomepoB. Oba permomsomepa BoaesroT mpern. BOXKX ¢
nojyueHueM 4-(2,3-purunpodensolb][1,4]nuokcun-6-mn)- 1-metmn-5-(2-metuanupuuH-4-ni)-
1H-umuna3on-2-aMuHa B BHIE JKEJITOTO TBEPAOro BemecTBa, Bbixon=5 mr, MC (UDP+) musa
CHNOS mv/z 323,06 [M+H]*; KX uncrora 97%; 'H SIMP (400 MI't, JIMCO-de): d 8,10 (x,
J=5,2 T, 1H), 7,21 (c, 1H), 6,98 (n, J=8,2 'y, 1H), 6,92 (1, J=4,9 I'y, 1H), 6,84 (n, J=1,6 'y,
1H), 6,78 (nn, J=1,6, 8,2 'y, 1H), 5,66 (1c, 2H), 4,28-4,31 (M, 4H), 3,10(c, 3H), 2,31 (¢, 3H).

Cnoco0 cuaTesa S

4-(2,3-auruapodenso[b][1,4]anokcun-6-nma)-N-merTni-5-(2-MmeruanupuanH-4-u.)-
1H-umuaazon-2-avmun (llpumep 74) & 4-(2,3-nuruapodenszo|b][1,4]anoxcun-6-uma)-N, N-

AUMeTHI-5-(2-meTnanupuaud-4-uia)-1H-umupazon-2-amun (Ilpumep 75)

K\O N= 2 I n S>

o} 1
N
4@»SH ,NH /8 o IN/%N>
N o N/>~NH ) [ g
| N>_ NHz  heHo (~37% e [ o 7\
] N H,0),E1OH,80 °C, 4 0

S
N

I/\ o ol/\O

0
NaBH,, E1OH, N
= N 2
80 °C, 24 | \>—N{-| Fa | N>_N\
= N | H
| H N
N.#

4-(2,3-nuruapodenso[b][1,4]anoxcun-6-ui)-5-(2-meTunnupuaus-4-ui)-N-((n-
Toauatuo)metrun)-1H-umunazon-2-amun & 4-(2,3-guruapobenso[b][1,4]anoxcun-6-m)-5-
(2-mernanupuann-4-ua)-N, N-Ouc(n-roanaruno)merun-1H-umuaazon-2-amun

K pactBopy 4-(2,3-nurunpo6enso[b][1,4]nnokcun-6-mn)-5-(2-merunnupuann-4-mn)- 1H-
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umunaszon-2-amuHa (600 mr, 1,94 mmonb), 4-meTmndOen3ontuona (484 mr, 3,89 mmons) B EtOH
(20 mi) nmoGammsror Qopmanpaerun (37% B HpO, 0,6 mn) npu kr. PeaknnoHHyIO CcMech
nepememnBatoT npu 90°C B teuenue 4 4. TCX nokasana 3aBepiieHue peakuuu. PacrBopurens
KOHLEHTPUPYIOT MpU TMOHIMKEeHHOM paaejieHuu. Ocrarok paszbasmsror H,O (20 mn) wm
skcrparupyroT EtOAc (3x20 wmu). Opranndeckue ¢asel cymar (NapSO4), unstpyror u
KOHLIEHTPUPYIOT MPHU MOHM)KEHHOM JaBJICHUU C mojydeHueMm ~1:1 cMmecu AByX COeqUHEHUH B
BUJIE KOPHUYHEBOI'O BOCKOOOPA3HOIrO TBEPAOIrO BEIIECTBA, KOTOPOE MPHUMEHSIOT HA CISIYIOLIEH
cranuu Oe3 nanpHeimei ouncTku. Beixon: 1,3 r (HeouMInEeHHAs CMECH).

4-(2,3-nuruapodenso|b][1,4]anoxcun-6-ui)-5-(2-mernanupuaur-4-ui)-N-((n-
Toauaruo)meru)- 1H-umunazon-2-amun

MC (UDP+) ana CHNOS m/z 445,03 [M+H]* (20% no XXXMC HEOUHIIEHHOIO
MPOAYKTA).

4-(2,3-nuruapoden3o|b][1,4]anoxkcun-6-mi)-5-(2-merunnupuaua-4-ui)-N, N-ouc((m-
ToauiaTuo)metui)- 1H-umunazon-2-amun

MC (UDP+) gna CHNOS m/z 581,04 [M+H]" (18% mno XXXMC HEOUHMIIEHHOTO
MPOAYKTA).

4-(2,3-nurnapodenso[b][1,4]anoxcun-6-ui)-N-meTua-5-(2-MmeTuanupuaua-4-ui)-
1H-umugazon-2-amun & 4-(2,3-gurugpodenzo[b][1,4]anokcun-6-un)-N, N-anumermnia-5-(2-

MeTuanupuauH-4-uia)-1H-umuaazon-2-amun

K HEOYHIIIEHHON cMecH 4-(2,3-nuruapodenso[b][1,4]auokcun-6-m)-5-(2-
MeTHUIUpUAnH-4-1i)-N-((r-ronmuntrno )metn)- 1 H-umunazon-2-amuna & 4-(2,3-
nurunapobenso[b][ 1,4 | nuokcun-6-mn)-5-(2-meTmnnupunua-4-umn)-N, N-6uc((m-

tonuntuo)merun)- | H-umunazon-2-amuna (1,2 r) B EtOH (50 mu) nob6asnstor NaBHy (770 wr,
20,3 mmonb) mpu KT. PeaknuonHyro cmech nepememusaroT npu 80°C B teuenue 2 u. TCX
NoKa3ajia 3aBepllieHHe peakluu. PacTBOpuTeNnb BBIMAPUBAIOT NPHU IOHIKEHHOM JaBJIEHUU.
Ocratok pa30aBIsIOT JbAOM-BOAOM (30 MIT), MEPEMELINBAIOT B TeUE€HUE 15 MUH U SKCTPArupyroT
EtOAc (3x30 mu). Opranmnueckue ¢aszpl cymar (NaySOy), GUIBTPYIOT U KOHLIEHTPHUPYIOT MpPH
MOHIKEHHOM faBiieHnu. HeounineHHbIi ocratok ountiaroT npen. BOXX.

4-(2,3-auruapodenso[b][1,4]anoxkcun-6-umn)-N-meTni-5-(2-meTunnupuanH-4-u)-
1H-umunaazon-2-amus

XKentoe TBepnoe BemectBo. Bexon: 35 mr (4%). MC (UDP+) s CHNOS m/z 323,18
[M+H]*; XX uncrora 99,7% (Bpem. yaepsk.- 4,11 mun), 'H SIMP (400 MTI'y, IMCO-dg+d-
T®K): ¢ 8,60 (n, J=6,5 I'u, 1H), 7,80 (¢, 1H), 7,58 (m, J=6,5 I'u, 1H), 7,04 (», J=1,4 'y, 1H),
6,90-7,01 (m, 2H), 4,27 (wc, 4H), 2,97 (c, 3H), 2,61 (c, 3H).

4-(2,3-nuruapodenszo[b][1,4]anoxkcun-6-ma)-N, N-gumernn-5-(2-MeTuanupuanH-4-
ui)-1H-umupazon-2-amun

XKenroe TBepnoe BemectBo. Borxon: 70 mr (8%). MC (MDP+) ana CHNOS m/z 337,22
[M+H]*; XX uncrora 93,7% (Bpem. yaepsx.- 4,22 mun), 'H SMP (400 MI't, IMCO-dg+d-
T®K): 6 8,65 (n, J=6,5 ', 1H), 7,87 (¢, 1H), 7,60 (m, J=5,7 I'u, 1H), 7,05 (x, J=1,5 'y, 1H),
6,89-7,01 (m, 2H), 4,28 (uc, 4H), 3,18 (c, 6H), 2,62 (c, 3H).
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Creoyrougue npomexcymoynvie coeounensi noayyaiom no memoouke nonydenus 4-(2,3-

oueuopooenso[b][1,4]ouoxcun-6-un)-5-(2-memunnupuoun-4-un)-N-((n-monurmuo)memun)-1H-

umuoaszon-2-amuna & 4-(2,3-oucuopobéensofb|[1,4Jouoxcun-6-un)-5-(2-memurnupuoun-4-un)-N,

N-6uc((n-monrunmuo)memun)-1H-umuoazon-2-amuna.

Cl'leKTpa.]'leble AAHHbIE

Oen3o[b][1,4]
OKca3uH-4-
WI)3TaH- 1-OH
&
1-(6-(2-(6uc((m-
TOJIMJITHO)METHLI)
aMMHO)-5-(2-
METHJIMTUPUINH-
4-um)-1H-
UMUIA30J1-4-11)-
2,3-gurunpo-4H-
Oen3o[b][1,4]

OKca3uH-4-

WI)3TaH- 1-OH

o]
N
(@)
)
N
Ba
\ s

HaumenoBanue | Ilpom. Crpykrypa Brixon
1H AMP & ’KXMC
1-(6-(5-(2-
Merunnupuans-
4-um)-2-(((m- j)\
TOJIUJITHO)METHIT) (\N
© & Heoun
amuHO)- 1 H-
4on) 133&13 \ N‘y—NH mennast | MC (UDP+) nns CHNOS
UMUAa30-4-mn)-
4 =" NH cMech m/z 486,12[M+H]*
2,3-gurunpo-4H- [\\1 y 11

MC (U3P+) nst CHNOS
m/z 622,23 [M+H]".

Creoyrowgue coeounenus nOmyuaOm ¢ HpuUMeHeHuem Mmemoouxu noayyenus 4-(2,3-

oueuopobensofb][1,4]ouoxcun-6-un)-N-memun-5-(2-memunnupuoun-4-un)- 1 H-umuoazon-2-

amuna & 4-(2,3-oucuopodensof[b][1,4]ouoxcun-6-un)-N, N-Oumemun-5-(2-memurnupuoun-4-

un)-1H-umuoazon-2-amuna.

HaumeHnoBanmue IIp.

Crpykrypa

Buixoa

CrnexTpaJjibHble
AaHHBIE

1H AMP & KXMC
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1-(6-(5-(2-
Merunnupuaus-
4-n)-2-(((-
TOJIUIITHO))METHLI)

amuHoO)-1H-

MC (UDP-) nns
CHNOS m/z 362,17 [M-
HI™;

UMUIA3071-4-11)-

2,3-nqurunpo-4H-

Oenzo[b][1,4] e NH
OKCa3uH-4- |\\| )

Heouu

WI)3TaH- 1-OH

& 76 & 77 +

1-(6-(2-(6uc((m-

IMEHHaA

cMech
~1:1
Tomunrno)merw)
o) MC (UDP+) nst
N / CHNOS nv/z 378,20

[M+H]*

aMHHO)-5-(2-
METUITUPUIUH-4-

wn)-1H- NH

Z=
N

UMUIa30J1-4-11)-
2,3-npurunpo-4H-
6enso[b][1,4]

OKca3uH-4-

WI)3TaH-1-0H

Cnoco0 cunresa 6

4-(3,4-nuruapo-2H-6en3o[b][1,4]okca3zun-6-ua)-N-meTun-5-(2-MmeTnanupuaua-4-
uin)-1H-umunazon-2-amun (Ilpumep 78) & 4-(3,4-nuruapo-2H-6en3o[b][1,4]oxcazun-6-u)-
N, N-I[l/IMeTI/IJI-S-(Z-MeTI/IJIHI/lpI/IIlI/IH -4-un)-1H-umugazon-2-amun (Ilpumep 79)
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K pactBopy 1-(6-(2-(MeTmnamusO)-5-(2-metunmupunud-4-un)- | H-umunazon-4-wmn)-2,3-
1-(6-(2-(numeTnnamMuHo)-5-(2-

I
4 NH

nurunapo-4H-6en30[b][ 1,4]okcazun-4-mn)atan- 1-oHa U
MeTHIUpuAnH-4-1n)- 1 H-umunazon-4-un)-2,3- nurunpo-4H-6en3o[ b][ 1,4]okca3un-4-nn)atan-1-
oHa (500 wmr, 1,34 mmons) B MeOH (15 mn) nobGammsror xonu. HCl (5,0 mm) mpu kT

Peaxunonnyo cMmech nepememusarotr npu 100°C B teuenune 4 4. TCX nokasana 3aBeplueHue
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peakuuy. PeakIMOHHYI0 CMeCh OXJaXKAAT OO0 KT, HEHTPaJM3yIOT HACBHILEHHBIM BOJH.
pacrBopom NaHCO;3; u skcrparupyotr 10% MeOH B AXM (3x10 mur). Opranudeckue CJou
IPOMBIBAIOT HACBILEHHBIM pactBopoM conu (20 mi), cymar (NaxSOs), GunbTpyroT u
KOHLIGHTPUPYIOT TPU  TOHW)KEHHOM  JAaBlieHHMM. HeouuImeHHBII OCTaTOK  OYHIIAIOT
xpomarorpadueli Ha KoJOHKe ¢ mpuMeHeHuem cuiukaresnst (100-200 memr), smoupys 0-10%
MeOH B JIXM c nocneayroumm pactupanuem ¢ Et,O u cyuikoii B Bakyyme ¢ nosydyeHueM 4-
(3.,4-nurunpo-2H-6en30[b][ 1,4]okca3zun-6-ui)-N-metni-5-(2-metunnupunus-4-wmn)- 1 H-
umunazon-2-amuHa & 4-(3,4-gpurunpo-2H-6en3o[b][ 1,4]okcasun-6-mn)-N, N-gumerwn-5-(2-
MeTunupuanH-4-un)- 1 H-umunazon-2-aMuHa.

4-(3,4-nuruapo-2H-6en3o[b][1,4]okca3zun-6-ua)-N-meTun-5-(2-MmeTnanupuaua-4-
un)-1H-umuaazon-2-amux

XKenroe TBepnoe BemecTBo. Boxon: 40 mr (15%). MC (MDP+) ninss CHNOS m/z 322,06
[M+H]*; KX umcrora 92,8% (Bpem. ymepxk.- 3,81 mun);, 'H SIMP (400 MI'n, IMCO-dg): 6
11,44 (wc, 1H), 8,20 (x, J=5,3 I'u, 1H), 7,33 (¢, 1H), 7,14 (a, J=5,2 I'n, 1H), 6,59-6,72 (m, 2H),
6,51 (m, J=8,1 I'u, 1H), 5,97 (wc, 1H), 5,86 (wc, 1H), 4,14 (wc, 2H), 3,26 (wc, 2H), 2,80 (z,
J=4,9T1, 3H), 2,37 (c, 3H).

4-(3,4-nurnapo-2H-6en3o[b][1,4]oxcazun-6-ua)-N, N-numerni-5-(2-meTuanupuanH-
4-nn)-1H-umunazon-2-amun

XKenroe TBepnoe Bemectso. Bexon: 30 mr (17%). MC (M3OP+) nnss CHNOS m/z 336,06
[M+H]*; KX uucrora 96,2% (Bpem. ymepx.- 4,14 mun), 'H SIMP (400 MI'n, JMCO-dg): 6
11,19 (e, 1H), 8,18 (x, J=5,1 I'u, 1H), 7,35 (¢, 1H), 7,14 (a, J=5,0 I'n, 1H), 6,59-6,74 (m, 2H),
6,50 (1, J=8,1 I'y, 1H), 5,85 (e, 1H), 4,14 (1uc, 2H), 3,26 (e, 2H), 2,93 (c, 6H), 2,37 (c, 3H).

Cnoco0 cunrtesa 7

4-(2,3-quruapodenso|b][1,4]xnokcun-6-mi)-5-(2-MeTHANUPHANH-4-HJT) THA30JT-2-
amuH (Ilpumep 80)
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CA0KT 164 10% 164, 3,5% )
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MeHbwui Boribiuil

3

1:4 no HXMC HeQUMWEHHOT O NPoAYKTA
Pezucusomep. omdenennsill xpomamoapachueil Ha KONoHKe

1-(2,3-nuruapodenso|b]|1,4]anoxcun-6-u1)-2-(4-MeTHINUPHANUH-2-U1)3TaAH-1-0H

K pactBopy 2,4-mumermmnupuansa (1,7 r, 15,85 mmons) B TI'® (10 mu) memieHHO
nobasmsror NaHMDS (IM B TI'®, 36 wmu, 36,2 MMOJdb) mpu KT. PeakUMOHHYKO CMech
NMePeMEelINBAIOT TNPU KT B TE€YeHWEe | 9 W Tyda MeNJeHHO Ao00aBsiFoT STun 2.3-
nurunapobens3o[b][ 1,4]nuokcun-6-kapdbokcmnar (3 r, 14,41 MMoJb) nipu KT. PeakioHHYI0 CMecCh
Janee mnepememinBaroT npu KT B TedeHune 2 4. TCX mnokasana 3aBeplIEHHE pPeaKLUU.
Peakunonnyro cmech BbuBaroT B BogH. NH4Cl (50 mi) u skcrparupyrot EtOAc (3x50 mu).
Opraandeckne ¢aszel cymar (NaxSO4), QUABTPYIOT M KOHLEHTPUPYIOT MNPU TOHMKEHHOM
nasneHny. JKXMC HeouuIneHHOro MPOAYKTA IMOKaszaja oOpa3oBaHHE JIBYX PETrHOM30MEPOB B

BUIE MEHbIIEro W Oospluero B CcOOTHOIIeHUH 1:4. HeouuineHHBII OCTATOK OYHINAIOT
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xpomarorpadueli Ha KoJOHKe ¢ mpuMeHeHueMm cuiukaresst (100-200 mem), smoupys 0-50%
EtOAc B rekcane 11 BeIIEJIEHUSI O0OMX PErHOU30MEPOB.

1-(2,3-aurnapodenso[b][1,4] anoxkcuu-6-u1)-2-(2-MmeTnanupuauH-4-uia)ITan-1-on

XKentoe TBepnoe Bemectso. 400 mr (18%); MC (MDP+) ans CHNOS m/z 270,20 [M]*;
XX uucrora 81,6%; 'H SIMP (400 MI', AIMCO-dg) d 8,34 (n, J=5,0 Ty, 1H), 7,56 (an, J=2.0,
8,4y, 1H), 7,52 (1, J=2,0 I'y, 1H), 7,11 (c, 1H), 7,05 (n, J=4,9 T'y, 1H), 6,99 (1, J=8,4 I'y, 1H),
4,27-435 (m, 6H), 242 (c, 3H). Tounas cTpykTypa nanee ycraHaBiauBaercs nQOe
SKCIIEPUMEHTOM.

1-(2,3-nuruapoodenso[b][1,4]anoxcnn-6-ua)-2-(4-MeTHIANUPHUAUH-2-U1)ITAH-1-0H

XKentoe TBepnoe BemmectBo. Beixon: 1,4 r (63%). MC (MDP+) nns CHNOS m/z 270,20
[M]*

2-bpom-1-(2,3-aurnapodenso[b][1,4] anoxcun-6-mi)-2-(2-meTnanupuauH-4-ui)3ITan-
1-on

K pacTBoOpy 1-(2,3-aurunpobenso[b][ 1,4]nuokcuH-6-m)-2-(2-MeTHInUpuInH-4-
wi)atad-1-oHa (400 mr, 51,5 mmonb) B IM® (20 M) nobasmsror NBS (278 mr, 1,56 mMmonb)
npu kT. PeakuumoHHyro cMech nepemewnBaroT npu KT B TedeHue 40 muH. TCX nokasana
3aBeplIeHUe peakunuu. PeakmoHHy0 cMech pa3daBistoT Bopoi (20 min) u skcrparupyrot XM
(3x20 ). OOvenuHeHHble opranudeckue ciom cymar (NaySO4), QUIBTPyOT W
KOHLIGHTPUPYIOT TIPH TIOHI)KEHHOM JaBiieHuH. HeouuIneHHbIi OCTaTOK pacTHUPAT C
IUSTUIOBBIM 3PUPOM C monydeHueM 2-0pom-1-(2,3-murunpodbensolb][1,4]nuokcun-6-mm)-2-(2-
METWIIUPUANH-4-UT)3TaH-1-OHa B BUAE JKENTOro TBepAoro Bemectsa. Beixon: 605 mr (95%);
(MC (UDP+) nns CHNOS m/z 347,98 [M+H]"

4-(2,3-nuruapodenso[b][1,4]anoxkcun-6-m)-5-(2-meTunanupuauH-4-1J1)THA30J1-2-
AMHUH

K pactBopy 2-6pom-1-(2,3-nurunpobenso[b][ 1,4]auokcun-6-mn)-2-(2-meTuanupuans-4-
wn)atal-1-oHa (500 mr, 1,44 mmonb) B IM® (20 mu) nobasisitor TuomoueBuny (131 wmr, 1,72
MMOJIb) MpH KT. PeakuinonHyto cMech nepemermnBaroT npu 60°C B reyenue 16 4. TCX nokasana
3aBeplICHUE peaklnu. PeakMOHHYI0 cMech pa3daBiisitoT Bopoi (20 mit) u skcrparupyrot XM
(3%20 mur). OpraHu4eckuii CJIOW MPOMBIBAIOT HACBIIEHHBIM pacTBOpoM cosu (50 mur), cymar
(NaySOy), GUIBTPYIOT U KOHIEHTPUPYIOT MPHU MOHUKEHHOM JaBlieHHH. HeouHIeHHbIl OCTaTOK
OYMINAIOT XpomaTorpadueiil Ha KOJOHKe ¢ npuMeHeHueM cunkarens (100-200 mem), smoupyst
0-50% EtOAc B rekcane ¢ mnonydeHuem 4-(2,3-gurunpodenso[b][1,4]nuokcun-6-mm)-5-(2-
METHJIUPUANH-4-1JT)THA30/-2-aMHHA B BHUJIE JKENTOrO TBEPAOro BemmecTBa. Bexox: 16 mr
(3.5%); CHNOS nv/z 325,93 [M+H]"; KX uncrora 89,8%:; 'H aMmp (400 MI'u, IMCO-dg): ¢
8,24 (n, J=5,2 T'y, 1H), 7,33 (¢, 2H), 7,02 (c, 1H), 6,88 (wuc, 2H), 6,76-6,84 (M, 2H), 4,22-4,24
(M, 4H), 2,37 (c, 3H). Tounyto cTpykrypy noareepxxaaroT nOe 3KCepuMeHTOM.

Cnoco0 cunresa 8

4-(2,3-quruapodenzo[b][1,4]anoxcun-6-ui)-5-(2-merunnupuanu-4-ua)-1,3-auruapo-
2H-umupaszon-2-tuon (Ilpumep 81)
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(E)-3-(aumeTnnamuno)-1-(4-(4-propdenoxcn)pennn)-2-(mupuauH-3-uia)npon-2-eH-
1-on

K pacTBopy 1-(2,3-nuruapodenso[b][ 1,4 auokcun-6-1m)-2-(2-MeTUITUPU U H-4-
wi)atal-1-oHa (2 r, 7,4 MMOJIb) B JIEASHOW YKCYCHOH KHUCIOTHI (15 Mi1) moOaBisitOT pacTBOp
NaNO;, (1,6 r, 22,2 mmons) B HyO (15 mi) nmo kammsim mpu 0°C. PeakimoHHyH cMech
nepememBaroT npu KT B TedeHue 4 4. TCX mokazana 3aBeplieHHE peakUuuu. PeaKImOoHHYIO
cMmech paszdaBistroT Bomoit (25 mur), skcrparupyror EtOAc (3x25 wmu). Opranmdeckue ¢asbl
cymat (NaySO,), GUIbTPYyIOT U KOHLEHTPUPYIOT NPU MOHUKEHHOM JaBjieHUU. HeouuteHHbIH
OCTaTOK OUHMINAKT Xpomartorpadueil Ha KoJoHKe ¢ nmpuMeHeHueM cumkarens (100-200 mer),
smoupyss  rekcanom 1o 40% EtOAc B rekcane ¢ mnonyuyenmem  (E)-1-(2,3-
nuruapodenso[b][ 1,4]nnokcun-6-ni)-2-(ruAPOKCHUMHUHO )-2-(2-MeTHIITUPUANH-4- U1 )3TaH- 1 -
OHa B BHJE JKEJTOro TBepAoro Bemectsa. Bexox: 560 mr (60% mo XKXMC). MC (UDP+) mns
CHNOS m/z 299,05 [M+H]". CoenuHenne NpUMEHSIOT Ha CAEAYIOIIEN CTaqun 0€3 OUMCTKHY.

2-AmuHo-1-(2,3-nuruapodenso|[b][1,4]auoxcun-6-u)-2-(2-MeTHIMUPUAUH-4-
uia)atan-1-on. HCI

K pacreopy (E)-1-(2,3-nuruapobenso[b][1,4]auokcun-6-mi)-2-(rTuapOKCUUMUHO)-2-(2-
METHINUPUANH-4-1n)3Tas-1-0H (225 mr, 0,76 mmons) B UIIC (100 mi) noGasnsror 6N HCI B
UIIC (3 mu) Pd/C (200 mr) mpu kxr. PeakunmoHHyr0 cMech NEpEeMEIIMBAIOT NPU KT IOJ
nasnenueM H, Gamnona B Tewenue 18 u. TCX mokaszana 3aBepiueHHe peakLuu. PeakIMOHHYIO
cMech GQUIBTPYIOT 4depe3 cioit wenmrta. Crnoit nenmura 3atem mnpombiBator UIIC (25 mi) u
KOHLEHTPUPYIOT  MpPU  TMOHWKEHHOM  JaBJIGHHH C  TOoJdy4deHHeM  2-amuHO-1-(2,3-
nuruapobens3o[b][ 1,4]nuokcun-6-mi)-2-(2-metunnupuana-4-un)3tas- 1-ona. HCI B BUE
JKeNnToro TBepaoro Bemectsa. Boxoa: 300 mr (HeounmnenHsbiii). MC (MOP+) nns CHNOS m/z
285,0 [M+H]".

4-(2,3-nuruapodenso|b][1,4]anoxkcun-6-mi)-5-(2-merunnupuaus-4-ui)-1,3-nuruapo-
2H-umuaazosie-2-TuoH

K pactBopy 2-amuuo-1-(2,3-gurunpobenso[b][1,4]nuokcun-6-umn)-2-(2-MeTUIMHPUINH-
4-um)stan-1-ora HCI (300 mr, 1,06 MMoIb) B JeAsiHOM YKCYCHOM kuciote (5 Mi1) moOaBIisitoT
trounaHat kamus (308 mr, 3,16 MMonb) mpu KT. PeakMOHHYIO CMeCh MEePEMELINBAIOT TPHU
130°C B Teuenne 18 u. TCX moka3zana 3aBeplieHNe peakuy. PEakIMOHHYIO CMeCh pa30aBIIsIFOT
Bonoit (25 mu) m skcrparupyror EtOAC (3x25 wmu). Opranndeckue ¢asel cymar (NaxSOu),
(GUIBTPYIOT U KOHLEHTPUPYIOT MPH MOHIKEHHOM AaBlieHHH. HeounImeHHbIi OCTaTOK OYHINAI0T
npen. BOXX ¢ nonyuenuem 4-(2,3-nurunpobensolb][1,4]nnokcun-6-mn)-5-(2-MeTunnupuauH-
4-wun)-1,3-nguruapo-2H-ummunaszon-2-TruoHa B Buae 0e10BaToro TBepAoro semectsa. Bexon: 8 mr
(2%), "H SIMP (400 MI', IMCO): ¢ 12,56 (1uc, 2H), 8,33 (n, =52 T'n, 1H) ,7,26 (¢, 1H), 7,06
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(n, J=4,4 T'u, 1H), 6,80-6,92 (m, 3H), 4,27 (wuc, 4H), 2,39 (¢, 3H); MC (UDP+) as CHNOS m/z
325,93 [M+H]"
Cnoco0 cunre3a 9
4-(2,3-nuruapodenso[b][1,4]anoxkcun-6-mi)-5-(2-merunnupuaus-4-ui)-1,3-nuruapo-
2H-umupaszon-2-on (Ilpumep 82)

(o
o)
N
3 H

X KOCN, ACOH | =0

NH, 130 °C,17 u, 49% | H
0  .HCl N

K pactBopy 2-amuuo-1-(2,3-gurunpobenso[b][1,4]nuokcun-6-umn)-2-(2-MeTUIMHPUITH-
4-un)stan-1-ona. HClI (600 mr, 37% no XKXMC, 2,11 MMounb) B JensHONW YKCYCHOH Kuciore (5
i) noOammsiror 1uaHart kKamus (514 wmr, 6,33 MMmonbp) mpu KT. PeaknmoHHYK CcMech
nepememnBatoT npu  130°C B Ttewenne 17 u. TCX mnokasana 3aBeplieHHE peakLUU.
PeakimionHyro cmech pasdaBisiroT Bomoi (25 mu) u skcrparmpyror EtOAC (3x25 ).
Opraamgeckne a3l cymar (NaxSO4), QUIBTPYIOT M KOHUEHTPHUPYIOT MpPH MOHWKEHHOM
naBieHNH. HeounmeHHbI OCTaTOK OYHMINAIOT Xpomarorpaduell Ha KOJOHKE ¢ NMPUMEHEHHEM
cmnukarenss  (100-200 wmem), smoupyst 0-5% MeOH B JAXM c¢ mnonyuenuem 4-(2,3-
nurunapobenso[b][ 1,4 nuokcun-6-mi)-5-(2-mMerTmnnupunun-4-un)- 1,3- nuruapo-2H-umunazon-2-
OHa B BHJIE XeNTOro TBepAoro Bemectsa. Boeixon: 120 mr (49%). MC (UDP+) mst CHNOS m/z
309,96 [M+1]*; )X uncrora 98,9%; 'H SIMP (400 MI'w, JIMCO-ds ): § 10,56 (uc, 2H), 8,26 (x,
J=5,2 T'y, 1H), 7,16 (c, 1H), 7,01 (m, J=5,0 I'u, 1H), 6,79-7,01 (m, 3H), 4,26 (c, 4H), 2,36 (c,
3H).

Cnoco6 cunre3all

4-(2-Xnop-4-(2,3-nuruapodenso|[b][1,4]anoxcun-6-un)-1H-umunazoun-5-mi)-2-
meruanupuauH (Ilpumep 83)
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PactBop 4-(2,3-nuruapodenso[ b][ 1,4]nuokcun-6-mn)-5-(2-metunnupunus-4-wn)- 1 H-

umunason-2-omna (300 mr, 0,970 mmons) B POCl; (5,0 M) nepemermsarot nipu 130°C B TeueHne
18 u. TCX mnokasana 3aBepllieHHE peakUuu. PacTBopuTEb BBHINAPUBAIOT IPU MOHMKEHHOM
nasneHnn. Ocrtatok nommenadnBaroT 10 pH 8 ¢ nmpuMeHeHHeM HaCBIIEHHOTO BOAH. PacTBOpa

NaHCO; (20 mm) u skcrparupyror EtOAC (3x20 mu). OpraHudeckue CIOU TPOMBIBAIOT

HachIIEeHHBIM pacTBopoM coiu (50 mir), cymar (NaxSO4), QUABTPYIOT U KOHLEHTPUPYIOT MPHU
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MOHMKEHHOM J1aBJIeHUH. HeouHIeHHbIHl OCTATOK OYMINAIT XpoMarorpadueil Ha KOJOHKE C
npumeHeHreM cuiukarens (100-200 merm), smoupyst 0-10% MeOH B JIXM ¢ nonyuerunem 4-(2-
xJop-4-(2,3-nuruapodenso[b][ 1,4 ] nuokcun-6-mn)- 1 H-umunazomn-5-wmn)-2-MeTHInmupuIuHa B
BUne OesoBaToro TBepaoro semiectsa. Bexox: 210 mr (66%). MC (UQP+) nns CHNOS m/z
328,13 [M+H]"; XXX uucrora 99,2% (Bpem. yaepx.- 4,77 mun), 'H AamPp (400 MI'u, IMCO-dg
npu 353,2 K): 6 12,98 (wc, 1H), 8,30 (wc, 1H), 7,34 (¢, 1H), 7,15 (n, J=5,1 'y, 1H), 6,83-6,98
(m, 3H), 4,28 (c, 4H), 2,41 (c, 3H).

Cnoco0 cunresa 11

4-(4-(2,3-quruapobenso|b][1,4] anoxkcun-6-mi)-2-merni-1 H-umugazon-5-ui)-2-
metuanupuauH (Ilpumep84)
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2-MeTtun-4-((TpuMeTHICHJINI )3 THHIJI)IMPUAUH

K pacrBopy 4-6pom-2-metunnupuauna (5 r, 29,2 Mmodib) B TpumeTiiamune (41 mi, 29,2
mmoub) nobasisitor TMC-auerunen (6,2 mi, 43,8 mmons) u Pd(PPhs)Cl, B atmocdepe N, mpu
KT. PeakimoHHy10 cMech nepeMeInnBaroT npu KT B TeueHue 16 4. TCX nokaszana 3aBeplLieHHe
peakuynn. PeakiMOHHYIO CMECh MPOIMYCKAIOT Yepe3 CIION LeauTa, KOTopbli mpombiBatoT EtOAC
(150 mut). @uabTpaT NMPOMBIBAIOT JIBAOM-XOJOAHONW Bomoi (2x200 muy). OpraHudeckwii CIOH
NPOMBIBAIOT HACBIIIEHHBIM pacTBopoM cosu (100 wmu), cymar (Na,SO,4), dumprpyror u
KOHLIGHTPUPYIOT ~ TIpH MOHMKEHHOM  JTaBJICHUU c NoJiy4eHueM  2-MeTmi-4-
((TpUMETHNCHIIMIT)3THHWI)IUPUANHA B BUAE 4YepHOH skuakoctu. Bexom: 6,01
(neounmenneiil); MC (MDOP+) mans CHNOS m/z 190,11 [M+H]". HeouumeHHbIi OpOAyKT
NPUMEHSFIOT Ha CIeNyroIel craann 0e3 nanbHeHIel OUuCTKH.

4-ITUHHI-2-MeTHJINH PUINH

K pactBopy HeouunieHHOro 2-mMeTi-4-((TpuMeTIICHIH )3 THHU)upuanaa (6,0 r, 31,7
mmodib) B TT'® (50 mur) mennenno nodasisiror @TBA (1M B TI'®, 35 mu, 34,4 mmons) ipu 0°C.
Peaxinonnyo cMmech nepemernnsatoT npu 0°C B Teyenue 15 muH. TCX nokasana 3aBeplueHue
peakuny. PeakIMOHHYIO CMECh TacsiT HACBHILEHHBIM PacTBOpoM cosd (50 MIT) U 3KCTParupyroT
EtOAc (3x50 mi). Opranmnueckuii cnoii cymar (NaySOs), GUABTPYIOT U KOHIEHTPUPYIOT MPU
NOHMKEHHOM J1aBJeHWH. HeouMIeHHbII OCTaTOK OYHMINAIOT Xpomarorpadueil Ha KOJOHKE C

npuMeHeHueMm cuiukarens (100-200 memr), smoupysa 10% EtOAc B rekcane. PactBopurens
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yrnamsiroT npu 35°C npu MOHWKEHHOM AaBIIEHUH C MOJyYE€HUEM 4-3TUHII-2-METWINUPHINHA B
BUJIE JKEJITOro mojiyreepaoro semectsa. Bexon: 1,51 r (40%), MC (UOP+) nns CHNOS m/z
117,98 [M+H]*. 'H SIMP (400 MI'ty, IMCO-de): 0 8,45 (1, J=5,0 T'y, 1H), 7,33 (c, 1H), 7,24 (x,
J=5,0 'y, 1H), 4,55 (c, 1H), 2,46 (c, 3H).

4-((2,3-puruapobdenso|b][1,4] xnokcHH-6-HI)ITHHII)-3-Me THIIHPUAHH

K pacrBopy 4-3tunun-2-merwnnupuausa (1 r, 8,5 mmons) B JIM® nobasnsroT 6-6pom-
2,3-nquruapoben3o[b][1,4]auokcun (1,82 r, 8,5 mmonb) u TpudTUNnamMuH (7,2 miu, 51,2 MMoub)
npu KT. PeakiMoHHYIO cMech MponayBaroT razoM N, B TeueHne 10 MUH U Tyaa H0OaBISIFOT
Pd(PPhs),. PeakunoHHyr0 cMeCh CHOBa MPOAYBAIOT razoM N, B TedeHHE 5 MUH. PeaKkIMOHHbBIN
COCyZl FepMeTHYHO 3akpbiBatoT U nepemewnBaroT npu 80°C B Teuenue 16 u. TCX mokaszana
3aBepIIeHUe peakiuu. PeakIMOHHYIO CMeChb pa30aBJIsIFOT JIbIOM-XOJOAHOUM Bomou (50 mut) u
skcrparupyroT EtOAc (3x25 wmi). Opranmueckuii cnoii cymart (NapSO4), GunstpyroT u
KOHLIEHTPUPYIOT TPH  TOHW)KEHHOM  JaBJIeHMH. HEeOYHMINEeHHBI OCTaTOK  OYHINAIOT
xpomarorpadueli Ha KOJOHKe ¢ mpumMeHeHueM crumkarens (100-200 mem), smoupys 22%
EtOAc B rekcane ¢ mnonydeHueMm 4-((2,3-nuruapodenso[b][1,4]auokcHH-6-11)3THHMN)-3-
METUINUPHANHA B BUJE JKEJITOro TBEPAOro BemecTsa. Buixon: 880 mr (41%); MC (UDP*) nns
CHNOS mv/z 252,09 [M+H]*. 'H SIMP (400 MI't, JIMCO-de): & 8,45 (n, J=4,9 T'n;, 1H), 7,23-
7,53 (m, 2H), 7,05-7,10 (m, 2H), 6,92 (n, J=8,2 I'u, 1H), 4,28 (wmc, 4H), 2,47 (c, 3H).

1-(2,3-auruapodenso|b][1,4]anoxcun-6-umn)-2-(3-meTuanupuana-4-un)3ran-1,2-
AHOH

K pacrBopy 4-((2,3-gurunpodenso|b][ 1,4 | nnokcuH-6-1i1)3 THHIU)-3-MEeTHIITUPUINHA
(870 wmr, 3,5 mMoub) B cMmecu areroHa u Bonsl (1:1, 20 mu) gobasmsitor NaHCO3 (174 wr, 2,07
mmodb) 1 MgS04.7H,0 (1,34 1, 5,19 mmonb) npu k1. Peakunonnyro cmech oxnaxnaatot go 0°C
u nopuusiMu 106aBisitoTr KMnQy. Peakumonnyro cmeck nepemernnsatot npu 0°C B Teyenue 3 u.
TCX nokasana 3aBepluieHue peakUUH. PeakIMOHHYIO CMeCb TracsiT BOAHBIM HACBILIEHHBIM
pactBopoM Oucynbpurta Hatpus (25 mia) u sxcTparupyroT EtOAc (3x25 mu). OpraHuueckuii
cinoii  cymar (NaySO4), GUIBTPYIOT W KOHUEHTPUPYIOT MpPH MOHMIKEHHOM MaBJIEHUU C
nojyuenuem  1-(2,3-purunpodensolb][1,4]nuokcun-6-mn)-2-(3-merTunnupuans-4-un)stas-1,2-
IMOHA B BHUJE JKENTOro TBepaoro BemectBa. Boixon: 610 mr (62%), MC (UDP+) nns CHNOS
m/z 284,14 [M+H]*. 'H SIMP (400 MT'u, JIMCO-dg): 6 8,72-8,79 (m, 1H), 7,54-7,69 (v, 2H),
7,48 (c, 2H), 7,07 (n, J=8,8 I'u, 1H), 4,38 (wuc, 2H), 4,27 (mc, 2H), 2,57 (¢, 3H).

4-(4-(2,3-quruapobenso|b][1,4] anoxkcun-6-mi)-2-mernia-1 H-umugazon-5-ui)-2-
METWINHPUINH

K pacTBopy 1-(2,3-gurunpobenso[b][ 1,4]nuokcuH-6-mn)-2-(3-MeTunmupuanH-4-
wi)atad-1,2-quona (300 mr, 1,06 mMmonp) B ykcycHO# kucnore (5 i) mnoOaBisiOT amnerart
ammonus (816 mr, 10,6mmonb) u anetanbaerun (55 mr, 1,27 MMmonb) mpu KT. PeaklMOHHYIO
cmech nepeMemnBatroT npu 120°C B Tedenue 16 4. TCX noxasana 3aBeplIEHHE PEaKLMM.
PeakioHHyI0 CcMech OXJIQXKJAIOT A0 KT, pPa30aBisiOT JIbAOM-XOJOOHOW BOmoH (25 ™),
HelrpanusyoT 10 pH 5-6 BomHbIM pacTBOpoM ammuaka U skctparupyror EtOAc (2x25 ).

Opranndecknit cnoii cymar (NaxSOs), GUIBTPYIOT W KOHLEHTPHUPYIOT IPH TOHMKEHHOM
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naeneHud. HeouumenHelii ocrarok ounmartr mpen. BOXX ¢ nonmyuenuem 4-(4-(2,3-
nurunapobens3o[b][ 1,4 | nuokcun-6-mi)-2-metmi- | H-umunazon-5-umn)-2-MeTUIMUPUANHA B BHIE
OenoBaroro TBepaoro Bemectsa. Bexoxa: 30 mr (9%); MC (UDOP+) nnss CHNOS m/z 308,02
[M+H]*; )X uncrora 99,8%; 'H SAMP (400 MI', JIMCO-dg,d-T®K): 6 8,77 (n, J=6,4 T'ny, 1H),
7,95 (c, 1H), 7,72 (nn, J=1,5, 6,4 T'u, 1H), 7,09 (n, J=1,8 I'u, 1H), 6,96-7,04 (m, 2H), 4,28-4,34
(m, 4H), 2,68 (c, 3H), 2,66 (c, 3H).

Creoyrougue npomedncymounvie coeounenst NOIYyYam no memoouxe nonydenus 4-((2,3-

oueuopobenso[b][1,4]ouoxcun-6-un)smunun)-3-memurnupuouna.

Oen3o[b][1,4]
OKCa3uH-4-

WI1)3TaH- 1-0H

Mpo CrnexkrpajbHble
HaumeHnoBanmue CrpykTypa Bobixon AAHHbIE
1H AMP & KXMC
MC (UDP+) nns
CHNOS m/z 293,11
1-(6-((2- [M+H]*; "H SIMP (400
Merunnupuans- MI'u, AMCO-de): 8,46
4-WJT)3TUHW )- N\ : O (m, J=5,1 T 1H), 7,95 (c,
2.3-murunpo-4H- | 135 A T,/ 59% | 1H), 7,39 (c, 1H), 7,26-

7,31 (v, 2H), 6,94 (x,
J=8,3 I'u 1H), 4,30-4,38
(m, 2H), 3,85-3,90 (m,
2H), 2,90 (c, 3H), 2,72
(c, 3H)

Creoyrougue npomencymoynvie coeouHenusi noayuaiom no memoouke nonydenus 1-(2,3-

oueuopobenso[b][1,4]ouoxcun-6-un)-2-(3-memunnupuoun-4-un)smane-1,2-ououa.

CnexkTpajbHble
IIpom
HaunmenoBanue Crpykrypa Bbixon JAAHHbIE
1H SIMP & "KXMC
1-(4-Auerun-3.4-
@)
auruapo-2H- )
P TI/ 0 Heouu MS(U2P+) nns
6enso[b][1,4]okca3uH
136 [ menHsl | CHNOS m/z 325,12
-6-mm)-2-(2- o S
| i [M+H]*
METUITUPUIUH-4- N/
wi)3TaH-1,2-11oH
Cnoco0 cuHresa 12

5-(2,3-auruapodenso[b][1,4]anokcun-6-nma)-N-merni-4-(2-MmernanupuanH-4-u.)-

1H-umupazou-2-kapooxcamua (Ilpumep 85)
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N#
I o ©mn 2-okcoauerat MeTunamuH (33%
= (50% B TOnyone) B MeOH)
—_—
© O NH4OAc, TI®, O AIMea(1 0 M B Toryone), =
[ MeOH, kT, 16 v ¢ = Tonyon 120° C,16 4, 43%
@] P Y

Otun  4-(2,3-nuruapodenso[b][1,4]anoxkcun-6-nm)-5-(2-merunnupuann-4-mni)-1H-
HMHUAA30.1-2-KapOoKCcHIaAT

K pacTBopy 1-(2,3-nuruapodenso[b][ 1,4]auokcun-6-mn)-2-(3-MeTuamupuIuH-4-
wn)atan-1,2-nquona (500 mr, 1,76 mmomnp) B TI'® (5 mu) mobasnstor NH4OAc (1,36 1, 17,6
mmodb), MeOH (2 mu) u atun 2-okcoanerat (50% B Toiyone, 0,54 mu, 2,64 MMOJIb) IPU KT.
PeakinonHyo cMmech nepeMeuinBaioT npu KT B TeueHue 16 4. TCX moxasana 3aBeplieHHe
peakumu. Peakumonnyro cmech paszbaisiror EtOAc (25 M) M mpPOMBIBAOT HACHIIEHHBIM
BonHBIM pactBopoM NaHCO; (25 mu). Opranmyeckuii cioii cymart (NaxSOy), GunstpyroT u
KOHIIEHTPUPYIOT Tpu MOHWKeHHOM aasieHnd. KXMC HEO4MIeHHOro MpONIYyKTa IOKa3aja
~12% npespaineHue B xenaemoe coearHeHne. Heouuniennslit ocratok oyuniaroT npen. BOXKX
¢ monydeHnueM Stun 4-(2,3-nuruapodenso[b][1,4]nuokcuH-6-mn)-5-(2-MeTunnupunuH-4-u)-
1H-umunazon-2-kapbokcunata B Bume OenoBaroro Teepmoro Bemecrsa. MC (UDP+) ms
CHNOS nvz 366,04 [M+H]*; XX uncrora 99,7%; 'H AMP (400 MI't, IMCO-dg,d-T®K): &
8,53 (1, J=6,4 I'u, 1H), 8,03 (c, 1H), 7,69 (n, J=5,4 T'y, 1H), 7,06 (c, 1H), 6,95 (c, 2H), 4,34 (s,
J=7,0 I'n, 2H), 4,27 (wuc, 4H), 2,64 (¢, 3H), 1,32 (1, J=7,0 ', 3H).

5-(2,3-auruapodenso[b][1,4]anokcun-6-nma)-N-mernia-4-(2-MmernanupuanH-4-u.)-
1H-umugazon-2-kapooxkcamun

K pacteopy stun 4-(2,3-muruapodenso[b][1,4]auokcun-6-mn)-5-(2-meTunnupuans-4-
wn)- 1 H-umunazon-2-kapookcunara (180 mr, 60% mo XXXMC, 0,49 mmonb) B Tosyosne (3 mi)
nobasysitor mMetunamuH (33% B MeOH, 0,1 mu, 0,98 mmonb) u Tpumerwinamomunuii (2M B
tonyone, 0,74 miu, 1,47 mmonb) nipu KT. PeakiMoHHYIO cMech mepemernuBaroT npu 120°C B
teueHne 16 4. TCX mokazaja 3aBeplieHue peakiuu. PeakiIMOHHYI0 CMECh OXJIAXKAAr0T 10 KT U
BBINAPHUBAIOT MPHU MOHWKEHHOM JaBjieHUH. HeounIueHHbIi OCTaTOK OYHINAIOT XpoMaTorpadueit
Ha KOJIOHKe ¢ mpuMmeHeHueM cuimkarens (100-200 memr), smoupys 3-5% MeOH B JIXM ¢
MIOJIY4€HHEM JKEJITOTO TBEPAOTo BelecTra. JKenroe TBepaoe BemecTso naiee pactupatot ¢ Et,O
(5 MUT) C  TOJNIy4CHHUEM 5-(2,3-murunpobenso[b][ 1,4 auokcun-6-mi)-N-metun-4-(2-
MeTHIMHPUAnH-4-1n)- 1 H-ummunaszon-2-kapOokcamuna B Buae O€JIOro TBEPAOTO BELIECTBA.
Boixon: 45 Mr (43%); MC (M9P+) nns CHNOS m/z 351,00 [M+H]*; )X uncrora 99,7%; 'H
SAMP (400 MI', IMCO-dg, + d-TDK): 6 8,57 (n, J=6,4 'y, 1H), 8,01 (c, 1H), 7,72 (», J=5,6 I'y,
1H), 6,92-7,09 (M, 3H), 4,28 (1uc, 4H), 2,82 (¢, 3H), 2,62 (¢, 3H).

Creoyrougue npomedncymoynvie coeouHeHus NOIYYAIon o MemoouxKe NOayYeHust Smui 4-
(2,3-0ueuopodensofb][1,4] ouoxcun-6-un)-5-(2-memunnupuoun-4-un)-1H-umuoazon-2-

Kapbokcunrama.
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CnexkTpajibHble
IIpom
HaumeHnoBanmue Crpykrypa Bobixoa AAHHDbIE
1H AMP & ’KXMC
Tper-bytun ((4-(2,3-
auruapodenHsolb] OK\O
[1,4]nrokcun-6-um)- N Heoun MC (UDP+) nnst
5-(2- 137 R mennsl | CHNOS m/z423,38
NH HN-Boc
MEeTUITUPUINH-4- { - H [M+H]*
N
wn)- | H-umunazon-2-
wi)MeTwI)kapbamar
mpem-bytun ((4-(4-
auerun-3,4- o
aurunpo-2H- o
Heoun MC (UDP-) nnst
oen3o[b][1,4]
138 N, wennbl | CHNOS m/z 462,34
OKCa3UH-6-11)-5-(2- R B
TN ANTEOS [M-HJ"
METUJITUPUINH-4- \
N
wn)- |H-umunazon-2-
WI)MeTwI)kapbamar

Cnoco0 cunresa 13

4-(2,3-nuruapodenso[b][1,4]anoxkcun-6-mi)-5-(2-merunnupuaus-4-ui)-1H-

< J

uMnaa3og-2-kapooxcunaar (Ilpumep 86)

O(\o

NP OH
\ H 1.0 MNaOH NH
NH ©O MeOH, kun. o6p. xon. \ Ny O
T 4y, 13% O
N~ N

K pactBopy stun 4-(2,3-nuruapodenso[b][1,4]nuokcuH-6-mn)-5-(2-meTunnupuaun-4-
win)-1H-umunazon-2-kapbokcunara (160 mr, 0,43 mmons) B MeOH (10 mi) noGammsror 1M
NaOH (1,3 mu, 1,31 mmons) npu kT. PeakimonHyo cmech nepemernnBaroT npu 80°C B TeueHne
4 y. TCX mnokaszana 3aBeplieHHE peakUuU. PEakIMOHHYI0 CMECh OXJIAKAAT A0 KT U
BBIAPHUBAIOT MPHU MOHWKEHHOM JIaBJICHWH. HeounmeHHbIi 0cTaTOK 00O0ramarmT pacTHpaHHEM
Et;O (5 mu). Ilponykr 3arem oummaroT ouuctkod mpern. BOXX ¢ momyuenumem 4-(2,3-
nuruapobenso[b][ 1,4]nuokcun-6-mn)-5-(2-metmnmupuana-4-un)- | H-umunazon-2-kapOokcunara
B BHe OenoBaroro TBepnoro BemiectBa. Beixon: 20 mr (13%); MC (MOP+) nns CHNOS m/z
337,99 [M+H]*; KX uncrora 96,6%; 'H SIMP (400 MI'y, JIMCO-dg): 6 8,27(n, J=5,2 T'n;, 1H),
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7,39 (c, 1H), 7,14 (n, J=4,7 I'u, 1H), 6,94 (c, 1H), 6,83-6,89 (M, 2H), 4,26 (¢, 4H), 2,40 (c, 3H).
Cnoco0 cunresa 14
(4-(2,3-nuruapodenso[b][1,4]auokcun-6-umn)-5-(2-meruanupuaua-4-un)-1H-

umuaasoa-2-uia)meranamut (Ilpumep 87)
(o %
o) O

KoHy. HCI, MeOH

» L
NH HN-Boc 90 °C, 2y, 10% NH NH-»

= ==
,}1 Y |\\| V4

K pacTBopy mpem-0yTui ((4-(2,3-nurunpobenso[b][ 1,4] nnokcuH-6-mi)-5-(2-
MeTHIHpUAnH-4-1)- | H-umunazon-2-wn)merun)kapdbamara (370 mr, 0,87 mmoinb) B MeOH (5,0
mut) pobasnsiroT koHU. HC (2,0 mor) mpu k. Ilonydyennyro cmeck nepememnBaroT npu 90°C B
tedenue 2 4. TCX nokasana 3aBeplieHue peakLnd. PeakllnOHHYIO CMeCh KOHLIEHTPUPYIOT MpHU
MOHMKEHHOM JaByieHnu. OCTaTok HEeHTpaiau3yroT BOAH. HachlleHHbIM pacTBopoM NaHCO3 (20
mit) u 3kctparupyroT EtOAc (3x20 mu). Opraandeckue ¢asel cymar (NaxSOs), GuiasTpyroT u
KOHIIEHTPUPYIOT MPH MOHMW)XEHHOM JaBieHnd. Heounmennslii octatok ountnaror Combiflash ¢
NpUMeHeHHeM 12 I KOJOHKM C ABYOKHMCHIO KpemHus, smoupys 0-12% MeOH B JIXM c
MOCJIEAVIOIINM PacTUPaHUEM TOJy4YeHHOro Teepaoro Bemectsa ¢ Et,O (5 mun) u cymkoit mpu
MOHIDKEHHOM JIaBJIeHUH ¢ TnonydeHueMm 4-(4-(2,3-nuruapodenso[b][ 1,4]auokcun-6-mm)-5-(2-
METUIMUPUANH-4-1i)- 1 H-ummunazon-2-mn)MeraHaMiHa B BHJE JKEITOrO TBEPAOIrO BEIIECTBA.
Bexon: 30 mr (10%); MC (UDP+) anms CHNOS m/z 323,21 [M+H]*; XXX umcrora 95,2%
(Bpewm. ynepx.- 3,83 mun), 'H AMP (400 MI't, IMCO-dg+d-T@K): 6 8,58 (n, J=6,4 T'n;, 1H),
7,94 (c, 1H), 7,75 (n, J=6,0 I'n, 1H), 6,93-7,09 (M, 3H), 4,30 (e, 4H), 4,16 (c, 2H), 2,63 (c, 3H).

Creoyrougee  coeounenue  noayyaiom  no  memoouxe  noayuenus — (4-(2,3-

oueuopobensofb][1,4]ouoxcun-6-un)-5-(2-memunnupuoun-4-un)- 1H-umuoazon-2-

U MEMaAHAMUHA.
Bbixo | CnekTpajbHble JaHHbIE
HaumeHnoBanue IIp. CrpykTypa

i 1H SIMP & "KXMC
4(4-(3,4-nurunpo- MC (U3P+) nst CHNOS
2H-6en30[b][1,4] (\NH m/z 322,20 [M+H]"; KX

OKCa3HH-6-m)-5-(2- o grcrora 97,0% (Bpewm.

METHJINHPUIUH-4- N ynepx.- 4,81 mun); 'H

88 R ant 32%

wn)-1H-umupnazon-2- NH NH: SMP (400 MI'y, IMCO-
WJI)METaHAMHH I\\I Yy de+D>0): 6 8,41 (n, J=6,3
(MeTuiITHO) I'm, 1H),7,94 (¢, 1H), 7,77
MUPUMHUINH (m, J=6,1Tn, 1H), 6,79 (x,
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J=8,0 I'y, 1H), 6,68 (c,
1H), 6,61 (x, J=8,0 T'Ly,
1H), 4,16 (wc, 2H), 4,12
(c, 2H), 3,29 (wc, 2H),
2,59 (c, 3H)

Cnioco0 cunresa 15
6-(2-Amuno-4-(2-merunnupuaun-4-ui)-1H-umuaazon-5-umn)-4-(2-amunodtun)-2H-

oenso[b][1,4]oxcazun-3(4H)-on (Ilpumep 89)
1

o O
,JA/ y /A( N
0” >N \ />»NH2 4.0 M guokcan/HClI O™ 'N \ \>rNH2
- N Trd, kT, 16 4 H \ = NH
Boc/NH I:I V Nz N

K pacrBopy mpem-6ytun (2-(6-(2-amuHO-4-(2-meTunnupunus-4-un)- | H-umunazon-5-
mi)-3-okco-2,3-muruapo-4H-6en30[b][ 1,4 ]okcazun-4-un)atun)kapdbamara (200 mr, 0,43 MMoub)
B TI'® (5,0 mu) nobasnsror pacreop HCI (1,0 mu, 4,0M B auokcane) npu KT. IlonmydenHyro
cMech MepemelinBaroT npu KT B TedeHue 16 u. TCX nokxasana 3aBeplieHHE pPeaKLUU.
PeakunoHHy10 CMech KOHLEHTPHPYIOT NPU MOHMKEHHOM JAaBiieHMH H pactupatoT ¢ Et,O ¢
nojiydeHuem O0-(2-amuHo-4-(2-metunnupunuH-4-un)- 1 H-ummunazon-5-un)-4-(2-amunostui)-2H-
6enzo[b][1,4]okcaszun-3(4H)-oHa B BUae OpaHKeBOro TBEpAOro BewecTBa. Boixoxa (150 mr, 89%
o XXXMC u 'H SIMP). MC (MDP+) mnst CHNOS m/z 365,24 [M+H]*; KX uncrora 98,1%
(Bpem. yuepx.- 4,47 mun), 'H SIMP (400 MI'ti, IMCO-ds,d-T®K): ¢ 8,64 (n, J=6,4 T'n;, 1H),
7,77 (¢, 1H), 7,60 (n, J=5,4 T'u, 1H), 7,41 (¢, 1H), 7,11-7,20 (m, 2H), 4,78 (¢, 2H), 4,15 (wc, 2H),
3,02 (wc, 2H), 2,63 (c, 3H),

Cnoco0 cunre3a 16

2-(6-(2-AMuno-4-(2-mernamupuann-4-un)-1H-umugazon-5-ui)-2,3-nuruapo-4H-
oen3zo[b][1,4]oxcazun-4-ua)sran-1-oa (Ilpumep 90)

O
O
02 o BH; AMC [
N 3. N
| p—NH2 — N T )—NH,
~ N Tro, 80°,16 u, 12% H N
HO
N OH N
K pacTBoOpy 6-(2-amuHO-4-(2-meTrnnupuans-4-un)- 1 H-umunazon-5-nm)-4-(2-

runpokcaTi)-2H-6en30[b][ 1,4]okcasun-3(4H)-ona (247 mr, 0,676 mmoinb) B cyxom TI'D (5,0

mit) nobasnsror BH3. IMC (0,3 M, 3,38 MMounp) npu KT. IlonydeHHy0 CMeCh IepeMelnBaloT
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npu 80°C B Teuwenue 16 u. TCX mnokazana 3aBeplieHHE peakUuU. PEaklHUOHHYIO CMECh
OXJIXAaT 10 KT u racsat memieHHo MeOH (1,0 mu). ITonyueHHyIO CMeCh BBINApPUBAIOT MPH
NOHMKEHHOM JiaBJieHuH, pactuparoT ¢ Et,O, cymart u ganee ounmarot npenapatusHoii BOXKX ¢
nonyueHueMm  2-(6-(2-amuno-4-(2-merunnupunus-4-wun)- 1 H-umunaszon-5-mn)-2,3- qurugpo-4H-
oenso[b][1,4]okcasun-4-mn)atan-1-ona B BUAe xkenroro teepaoro semiecrsa. 28 mr (12%). MC
(UDP+) nns CHNOS m/z 352,22 [M+H]*; )X uncrora 97,7% (Bpem. yaepx.- 3,67 mun); 'H
SAMP (400 MI'u, IMCO-dg,d-T®K): ¢ 8,62 (n, J=6,5 I'u, 1H), 7,80 (c, 1H), 7,62 (n, J=6,4 I'y,
1H), 6,78-6,83 (m, 2H), 6,62 (nn, J=1,5, 8,0 I'u, 1H), 4,16-4,21 (m, 2H), 3,48-3,55 (m, 2H), 3,41-
3,46 (M, 2H), 3,27-3,32 (M, 2H), 2,61 (c, 3H).

Creoyrougue coeounenus NOIYYAIOM ¢ HPUMEHEHUEM Memoouku noayyenus 2-(6-(2-
amuno-4-(2-memunnupuoun-4-un)-1H-umuoazon-5-un)-2,3-oueuopo-4H-oenso[b] [ 1,4 ] oxcasun-

4-un)sman-1-ona

IIp Boixo CnekTpaJjibHble JaHHbIE
HaumeHnoBanmue Crpykrypa
a 1H AMP & ’KXMC
Ounieno npen. BOXX
MC (UDP+) st CHNOS m/z
351,21 [M+H]*; XXX uncrora

4-(4-(2-
A 134 99,3% (Bpem. ynepx.- 4,65
MHUHOA3TUII)-3,4- NH
NI wun); "H SIMP (400 MT i,
auruapo-2H- 0
JIMCO-d6+d-TOK ): 0 8,62
oenso[b][1,4] N
91 \ \>.|\||-|2 8% | (n,J=6,5Twu, 1H), 7,80 (¢, 1H),
OKCa3WH-6-11)-5- NH
= 7,61 (7, J=6,4 'y, 1H), 6,92 (c,
(2-mMeTunnmupUINH- \
N~? 1H), 6,84 (m, J=8,1 I'u, 1H),
4-um)-1H-
6,72 (nn, J=1,4, 8,1 I'u, 1H),
UMHUIA301-2-aMUH
4,28 (uc, 2H), 3,43-3,51 (m,
2H), 3,39 (uc, 2H), 2,97-3,02
(M, 2H), 2,62 (¢, 3H)
44 Ounieno npen. BOXXX
a MC (UDP+) st CHNOS m/z
WKJIOTIPOTIAIMET
b (\N/W 362,25 [M+H]*; )KX uucrora
win)-3,4-murunapo- 0

94,1% (Bpem. yaepx.- 5,56
92 \ N\>-—N Hp | 11% muH), 'H SIMP (400 MI'w,
NH JIMCO-d6): 6 11.15 (uc, 1H),
8,27 (1, J=5,8 ', 1H), 7,15-
7,69 (M, 2H), 6,58-6,88 (M,
3H), 5,47 (uc, 2H), 4,22 (uc,

2H-6en30[b][1,4]
OKCa3WH-6-11)-5-
T

(2-MeTUNIMUPUANH- I&I y
4-um)-1H-

UMHA30JI-2-aMUH
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2H), 3,40 (wc, 2H), 3,06 (x,

J=6,0 Ty, 2H), 2,46 (c, 3H),

0,94 (e, 1H), 0,40-0,52 (m,
2H), 0,14-0,22 (m, 2H)

4-(4-Uzonpornun-
3.4-nurunpo-2H-
6enso[b][1,4]
OKCa3WH-6-11)-5-
(2-MeTUNMUPUANH-
4-un)-1H-

AMHUAA30JI-2-aMUH

93

8%

Ounmeno npen. BOXX
MC (UDP+) nst CHNOS m/z
350,23 [M+H]*; )KX uucrora
95,5% (Bpem. yaepx.- 5,52
mun); 'H SIMP (400 MI'L,
JIMCO-d6+d-T®OK ): 6 8,53
(n, J=6,4 T, 1H), 7,58 (c, 1H),
7,34 (n, J=5,8 Ty, 1H), 6,84 (c,
1H), 6,78 (1, J =8,13 T'w, 1H),
6,62 (nn, J =1,4, 8,1 T'y, 1H),
4,19 (we, 2H), 3,90-4,01 (m,
1H), 3,22 (we, 2H), 2,61 (c,
3H), 1,05 (1, J=6,5 I'y, 6H)

4-(4-
Iuknonenrun-3,4-
nurunpo-2H-
oenso[b][1,4]
OKCa3uH-6-11)-5-
(2-MeTUNMUPUANH-

4-un)-1H-

AMHUAA30JI-2-aMUH

94

2
o

N
| R,
NH

10%

Ounieno npen. BOXXX
MC (UDP+) mist CHNOS m/z
376,27 [M+H]*; XXX uncrora

95.8% (Bpem. yuepx.- 5,71
mut), 'H SIMP (400 MI 1,
JIMCO-d6+d-TDK): 6 8,55 (x,

J=6,3 ', 1H), 7,58 (c, 1H),

7,34 (m, J=5,2 'y, 1H), 6,84 (c,

1H), 6,78 (n, J=8,2 ', 1H),

6,61-6,66 (m, 1H), 4,21 (1uc,

2H), 3,99-4,05 (m, 1H), 3,24

(e, 2H), 2,61 (c, 3H), 1,47-
1,80 (M, 8H)
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Ounarot npen. BOXXX
2-(2-(6-(2- AMuHO- MC (UDP+) st CHNOS m/z
5-(2- O~ 396,32 [M+H]*; XXX uncrora
METUIMUPUIUH-4- OK\N OH 96,4% (Bpem. yuepx.- 4,81
win)- 1 H-umunason- MUH), 'H SIMP (400 MI'w,
4-un)-2,3-quruapo- | 95 \ N\>—NH2 14% JIMCO-dg+ D>0): 6 8,27 (x,
AH-Gemso[b][1,4] o~ NH J=6,3 Tut, 1H), 7,49 (e, 1H),
OKCa3HH-4- N~/ 7,32 (e, 1H), 6,61-6,79 (m,
WIT)3TOKCH)3TaH- 1 - CHs 2H), 6,56 (1, J=8,1 'y, 1H),
on 4,14 (mc, 2H), 3,31-3,52 (m,
10H), 2,46 (c, 3H)

Ipumep A: AaTubakrepualibHasi BOCIPUUMYUBOCTD

Munnmanbable HHruOupyroume konueHTpauuun (MHUK) K MIaHKTOHHBIM OaKTepHsIM
OTNPENeNsIOT METOIOM MHKpopas3BerieHuss B OynboHe corynacHo uHCTpykuusim Clinical and
Laboratory Standards Institute (Clinical and Laboratory Standards Institute. Methods for
Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically; Approved
Standard-tenth Edition. CLSI document M07-A10, 2015). Meron pa3seneHuss B OyJibOHE
BKJIFOYAET [BYKPAaTHOE CEPUNMHOE DPA3BEACHHE COCAUHEHUM B 90-JYHOYHBIX TUTPOBAIBHBIX
MUKDOIUJIAHIIETax C [OJYyYEeHHEM HHTepBaja KOHEeYHOM koHueHTpauuu 0,39-200 MxM wu
MaKCHUMaJIbHOHN koHeuHoH koHueHTpanuu 2% JIMCO. ITpumensiemble OakTepraibHble IITAMMBI
BkirouaroT Escherichia coli K12 (EC), E. coli NCTC 13441 (UPEC), Staphylococcus aureus
ATCC 35556 (SA), Acinetobacter baumannii ATCC 17978 (AB), Pseudomonas aeruginosa
ATCC 33359 (PA), Enterobacter cloacae DUM 30054 (Ecl), Serratia marcescens SL1344 (Sm),
Salmonella typhimurium XNAAS5 (St), Klebsiella pneumoniae ATCC 10031 (KP2), K
pneumoniae NCTC 13438 (KP1), K. pneumoniae ATCC 700603 (KP3),Klebsiella pneumoniae
ATCC 51504 (KP4),K. pneumoniae H154680676 (KP5), K. pneumoniae H154020667 (KP6), K.
pneumoniae H154640784 (KP7), K. pneumoniae HI154600588 (KP8), K. pneumoniae
H154300688 (KP9), K. pneumoniae H151440671 (KP10). IlITaMMbl BbIpAaIIUBAIOT B KaTHOH-
ckoppektupoBaHHoM OynboHe Miiller-Hinton wnmu Ha arape Luria Bertoni mpu 37°C B
atMoc(epe okpyxkaromeit cpensl. MWK onpenenstoT Kak HAWMEHBINYIO KOHLIEHTPALIUIO
COEAMHEHUs, KoTopash HuHrubupyer poct mocie 20-24-gacoBoro mnepuona HWHKyOaluH.
Pesynbrare! mokasansl B Tabmuie 1. B tabnuue 1 MUK (MxM) menee win paBHasi | o0o3HadeHa
oyksoit A; MUK ot 1 no 10 obo3nauena 6yksoit B; MUK ot 10 no 100 obo3nauena Oyksoii C;
u MUK 6onee 100 o6o3Hauena 6yksoii D.

Tabmuua 1. 3nauenmss MUK 1ns rpamMOTpULATENBHBIX W PAMIOJIOKHUTEIBHBIX
OakTepHaNbHBIX ITAMMOB, BKJIFOUasl OakTepuanbHble mTaMMbl Enterobacteriaceae

CoenunerneABPAECSAKP1KP2KP3KP4KPSKP6KP7KPSKPOKP 10UPECEcIStSmCI
PABABDAADDCDDCDAAACSTBBADBABDBABAAAAADDOXACBACACCCCCCBCB



149

BBIPMABAACBBBBCDDCABBBTZPCBBBDBCCCCDDDCBCBTOBBBBBCBDDDBDD
BDCBA1DDCDDAC2DDBDCAB3DDADBABBBBBBBAAAB4DDADCABBBCSDDBDCA
B6DDBDCAB7DDACBABAABBAAAAAASDDADCAA9SDDADBABBABBBAAAACI0DD
DDDBD11DDBDCAB12DDBDCACBBCCBBB13DDBDCAB14DDADBAA1SDDCDCAB16
DDADAAAAAAAAAAAAATTDDBDCABI1SDDCDDBCI9CDACAAAAABBAAAAAA20D
DBDCAB21DDBDCABDDD22DDDDDBD23DDADBABAABBAAAAAB24DDBDCACBB
CCCBB25DDCDCAC26DDADCACBBCCBBB27DDADBABAABBBAAAAB2SDDADBAB
AABBAAAAAA29DDADCACBBCCBBA30DDCDDBC31DDBDCAB32DDADBABBBBBB
BBA33DDBDCAB34DDBDBAB35DDBDCAB36DDBDBAA37DDBDCAB38DDADBAA39
DDADCAA40DDBDBAA41DDADBAA42DDBDCAB43DDADBAA44DDBDBAB45DDAD
BABBBBBCBBA46DDBDCAB47DDBDCAB4SDDBDCAB49DDADBABAAABBBBBS0D
DBDCABS1DDBDCABS2DDADBABAAABBBAAS3DDBDCABS4DDBDCABSSDDBDCA
BBBBBBBBB56DDBDBABAAABBBAB5S57DDADBABAAABBBABSSDDBDCACBBBCCB
BASODDADCAA60DDBDCAB61DDBDBAB62DDBDBABBBBBCBBA63DDCDDBC64DD
BDBABBBBBBBBA65DDADBABAAABBAAB66DDBDCAB67DDBDCAB68DDBDCAB6
9DDBDCAB70DDBDCAB71DDCDDBC72DDDDDBD73DDDDDDD74DDBDCAB75DDCD
DBC78DDBDCAB79DDCDDBB80DDDDDBD81DDCDDAC82DDCDDACS83DDBDDABS4
DDBDCACBBCCCBBS85DDDDDBD86DDDDDBDS7DDBDCABSSDDBDCABSIDDBDCA
BO9ODDBDBAA9IDDADAAA92DDADBABBAABBBBB93DDADBABAAABBBAA94DDA
DBAA9SDDBDCABCIP: uunpodmnokcanuy, CST: komuctun, DOX: nokcunuknuz, IPM:
umunerem, TZP: nuneparuun/tTazodakram, TOB: Tobpamuinx

Takum  00pa3oM, TeCTUPOBAHHbIE COENMHEHUs  OOJAaNalT O4YeHb  XOPOLIEH
s¢ppexTuBHOCTEIO (A wiu B) mpoTuB Bcex TeCcTUpOBAaHHBIX MmTaMMOB Enterobacteriaceae,
BKJIFOYAs T€, KOTOpbIe 00JIaIat0T MHOKECTBEHHOH JIEKAPCTBEHHOMN PE3UCTEHTHOCTBIO.

[pumep B: Ku3HecnocoOHOCTh UETOBEUYECKUX KIETOK

CoenuHeHUs OLICHWBAIOT HA MOTEHLHAIbHbIE HE CIEeUU(PUUECKHE LUTOTOKCUYECKHE
3¢ dekTbl MPOTHB KOJOHUHM KIETOK remarokapiuaombl uyenoBeka ATCC HB-8065 (HepG2).
Knetku HepG2 BeiceBatoT B konmmuectBe 20000 KJIETOK/NYHKY B 96-JyHOYHbIE TUTPOBAJIbHBIC
MUKpPOIUIAHIIEThl B MUHHMMaJbHOH mnutarenbHOl cpene (MIIC) ¢ nmoOamieHuneM KOHEYHOM
koHueHntpauun 10% PTC. Yepes 24 41 pazsenenust coenuHenni rorosst B MIIC ¢ nobasieHuem
koHewHON koHHeHTpaumu 1% DPTC u gobaBisror k kietkam. CoequHEHHs TECTUPYIOT B
JBYKPATHBIX CEPUIHBIX Pa3BEeCHMUSIX C MHTEPBAJIOM KOHe4YHOU koHueHTpauuu 0,2-100 MxM B
koHewHOl koHueHTpammu JIMCO 1% 00/06. TuopumasuH NPUMEHSIOT B KadeCcTBe
NOJIOXKHUTENBHOTO KOHTpousi. Kietku uukyOupytor ¢ coepmaenuem mpu 37°C u 5% CO, B
tedyenHue eme 24 4, mocne yero nodasisiroT peareHT CellTiter-Glo (Promega). JlromuHecHeHIu0
u3MepstoT Ha TulaHmerHoM puzpepe Perkin Elmer Envision. JlaHHblE aHaNMuM3upyrOT C
NPUMEHEHNEM 4-TIapaMeTPHUECKON JIOTHCTUYECKOH PErpecCuy Il ONPEAETIeHNs] KOHIIEHTPALUH
COEAMHEHUs], KOTOpasi HHrUOUPYET JKU3HECTIOCOOHOCTD KJIETOK Ha msaThaecat nporeHTos (1C50).
Pesynbratel npencrasneHsl B Tabnuune 2. B Tabmune 2 IC50 (MxM) menee 25 obo3HaueHa
oyksoii C; IC50 ot 25 no 100 obo3Hauena Oyksoii B; u IC50 Gonee 100 o6o3HaueHa OykBoit A.
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Tabmuua 2: 3nauenus IC50 nporus kononnn kinerok HepG2

Coenunernel CSOCSTA1A2A3A4ASA6ATBSA9A10A11A12A13B14A15A16B17A18
A19B20B21A23A24A25A26A27A28B29A31A32A33A34A35A36A37A38A39A40A41A42A4
3A44A45A46A4TA48A49A50A51AS2AS3A54A55A56A5TAS8AS9A60A61A62A63A64A65
A66ATIATAATSAB80A81A83A84A85A86A87A88A89A90A91A92B93B94BCST: xonuctux

Takum oOpa3oM, OONBIIMHCTBO TECTUPOBAHHBIX COCOMHEHHH HE JeMOHCTPUPYET
TOKCUYHOCTD (A) MPOTUB KOJIOHUH KJIETOK IEUEHU 4YesIOBeKa, KaK MPOJEMOHCTPUPOBAHO MPOTHB
kietok HepG2.

OKBHUBAJICHTHI

BelenpuBeneHHOe OMMUCaHue MOAPOOHO ONMUCHIBAET MPEANIOYTHTENbHBIE B HACTOSIIEE
BpeMsl BapHUAHTBI OCYIIECTBICHUsI HACTOSIEro n3odpererns. OKUIAeTCs, 4TO CIEIHAaIICTaM B
TaHHOHN 00JIAaCTH TEXHUKH NPU PACCMOTPEHHUH STHUX ONMUCAHWHA OyAyT BUIHBI MHOTOUYHCIIEHHBIE
MOIU(HUKAIIMA U M3MEHEHHUs] B UX IMPAKTHKE. JTH MOAM(DHUKALNN W BaPHUAHTHI AOJDKHBI OBITH
BKJTFOUEHBI B TIPHJIAraeMyro (GopMyITy H300peTeHHsI.

HywMepoBaHHbIE ONTHMCAHUS

1. Coenunenne obwmeii ¢opmyner (I) wmu ero ¢gapmaneBTHUYECKH MpHEMIIEMasl COJb,

THJIPAT, COJIbBAT WIIH CIIOXKHBIN 3Up:

L1
RT ~ N
\\XZ_RZ
10
R ~ X
L D
rae

X' BeiGuparor u3 NR', O mwm S;

X? soibuparor u3 C wm N;

MPU YCJIOBUU, UYTO €CJIU X! sBnstercs S, X? sBnstercs C, u ecu X' sBastercs 0, X?
siByisieTcst C;

L' u L? SBISOTCS JNMHKEPHBIMH [PYINAaMH, BHIOPAHHBIMH M3 TpsIMOil cBsist i Ci.
3QJIKUJICHA,

R! BBIOMpPArOT U3 Bomopona uin C; 4ankuna,;

R? BbIGHpArOT U3 rpymmbl, cocrosmeili u3 S (cymbdunmma), O (okco), NRR*, umano,
metuna (-CHjs), stuna (-CH,CHj), Csyumknoankuna, Cankoken, -SCyankuna, Ci4amkmin-Co.
4QJTKOKCH, C1_4aJIKI/IJI-C02R3R4, —CONR3R4, COOH wu 4-7-unenHoro rerepouukinia, rae 4-7-
YJIEHHBIH TeTePOMKIMII HeoOs3aTeNlbHO 3aMemeH onHoW wuian  Oonee C ¢alKUIbHBIMU
TpyTIIaMu;

R? u R* HesaBucumo BBIOUPAIOT U3 TPYIIIBI, COCTOsIIElN 3 Bogopona, Ci sankuna, COR’,
CONR’R®, CO:R’, C4ankun-NR'R;

wm R® u R* BMecre ¢ atomom a30Ta, K KOTOPOMY OHH MPUCOCOUHEHBI, 00pa3yoT 4-7-
YICHHYIO [UKJIMYECKYI0 aMUHOTPYIIY, IIe IpyIna HeoOs3aTeIbHO 3aMeleHa OJHUM Ik OoJiee

o 5p6
3aMECTUTEIISIMH, BBIOpaHHBIMU U3 rpynisbl, cocrosimeit u3 NR'R”, C4ankokcu u okco;
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R’ u R® HesaBucHmo BBIOUPAIOT U3 TPYIIIBI, COCTOsIEH U3 Bogopona u Cj_sankuna;

R’ BBIOMPAIOT U3 TPYMIbL, COCTOsIEH W3 (QeHHuIa, MOHOLMKIMYECKOro 4-7-4jeHHOTO
reTepOLMKIINIA U MOHOLMKJIMYECKOTO S5- UM O-4JIeHHOTO rerepoapuia, rae ¢eHuibHoe, 4-7-
YJIEHHOE TeTePOLUKIIMIBHOE U 5- WU O-4IEHHOE TIeTepoapibHOE KOJblla HeoOs3aTeNbHO
3aMeIleHbl OJHMM WIN Oojee 3aMeCTUTENsIMH, BBIODAHHBIMH W3 TPYIIIBL, COCTOSIIEH U3
rajoreHa, C4ankuna, C; 4aJIKOKCH, CONR3R4, ORS, OCF;, rugpokcuna u R

umn R’ sBstercs KOHACHCUPOBAHHON OWIMKIMYECKOW CHUCTEMOH, BBIOpaHHOH U3

rpyIel, cocrosimei u3 obdoi u3 (Ia)-(Ii):

~UCY L O
oy Rty 7 o %y N Ouy
i ‘ AN o | N R11/| X R | R | N
L
A FE e C N >
(Id)

R1 rM

(Ia) (Ib) (Ic) (Ie)

I o} o}
NRZ e N
R:‘:“ l AN | Xy R ‘ AN R”/‘ AN
N\
R”// RM / R”// é‘é R11//
(IL) (Lg) (Ih) (Ii)

rne R'!' mesasucumo BBIOUPAIOT M3 TPYMIBI, COCTOSMIEH W3 Bomopoxa, rajorena, Ci.
4ankmna, Ci_4alIKOKCH, NR3R4, COOH, ruapokcuna u CONR’R* u R" BBIOMPAIOT U3 TPYIIIIBL
cocrositeii u3 sopopoxa, Cj_sankuna, COR’® , CONR’® R6, C02R5 u CMam(ym-NR5 R6;

R® BBIOMPAIOT W3 TPYNIbL, COCTOALIEH W3 MOHOLMKIMYECKOTO  3-5-UJEHHOTO
LIUKJIOAJIKWIIA U CH2R9;

R’ BBIOMPAIOT M3 TPYMIbL, COCTOSMIEH M3 (PeHMIa, MOHOLMKIUYECKOro S- wim 6-
YJIEHHOTO reTepoapuiia U MOHOLMKINYECKOTro Cs7IIUKI0AIKMIa, (DEHWT WK S- WK O-4JIEHHBINA
rerepoapuwyl HeoOs3aTeIbHO 3aMELIeHbl OJHUM WM 0oJiee 3aMECTUTENSIMH, BBIOPAHHBIMH H3
rpymmbl, cocrosimeit u3 ranorena, Ciankmia, O (okco), S (cyasdpunnna), NR'R?, OR? u SR?;

R BBIOMPAIOT M3 TPYIIIBI, COCTOSMIEH M3 (PEHUIBHOTO U MOHOIMKJINYECKOTO S- min 6-
YJIEHHOTO TeTEPOAPIIIBHOTO KOJbLA, Iae (eHWIbHOE M S5- WM O-4JIeHHOE TeTepOapHIbHOE
KOJIbLIa HeoOs13aTebHO 3aMeLeHbl OJJHIM MJIH OOJiee 3aMECTUTEISIMH, BHIOPAHHBIMH M3 TPYIIIIHL,
cocrosieii u3 ranorena, Cjuankuna, O (okco), S(cymbdunmia), Cjuankokcn, NR’R?, OR®,
TUIPOKCHUIIA U Rg;

wm R' sBmsercs KOHJIEHCUPOBAHHOW OWLIMKIMYECKOW CHCTEMOW, BBIOPAHHOH W3

rpymmel, cocrosimei u3 modoi u3 (Ia)-(Ii):



R ’ \ \0 \ 7| \ R11y| \ :1? ’ \\
| R
Z A F
R11// » 7 rr‘l Rﬂ// id“i RM/ RY érr
(La) (Ib) (Ic) (Id) (Ie)
—=N
SoeE 1 L
NR1Z Pre N
R:* ' AN | X R ‘ \ R”/‘ AN
N
R”// RN / R”// é‘é R11//
(If) (Ig) (Ih) (I1)

roe R'' nesaBucumo BBIOUPAIOT M3 TPYMIbI, COCTOSIIEH W3 Bomopoxa, rajorena, Ci.
sankuna, Ci4alKOKCH, NR3R4, COOH, ruapokcuna u CONR’R* u R"? BBIOMPAIOT W3 TPYIIIIHI,
cocrosiel u3 sopopoxaa, Ci4ankmna, CORS, CONR5R6, C02R5 u C1_4aJ'IKI/IJ'I—NR5R6.

2. Coenunenne obmeit popmynsr (I) wiu ero ¢apmaneBTHYECKH TpUeMieMasi COJb,
THIPAT, CONbBAT WJIH CIOXKHBIN 3(pHp, COTNTAaCHO HyMEPOBAaHHOMY OIUCAHMIO 1, rae X' sBnsercs
NH nm NMe, npeanoururensHo NH.

3. Coenunenue oOmeit ¢popmynsl (I) win ero QgapmaneBTUYECKH TpUeMiIeMasi COJb,
THJIPAT, COJIbBAT WJIM CJIOJKHBIN 3()Hp, COTJIACHO MPOHYMEPOBAHHOMY OMHCAaHUIO 1, rae X!
SIBJISIETCS S.

4. Coenunenne oOuieit popmynsl (I) wnm ero dapmaueBTHUeCKU MpHEMIIEMasl COJb,
THIPAT, COJBBAT WM CJIOXKHBINA 3(Up, COrNACHO JIIOOOMY M3 MPOHYMEPOBAHHBIX OMUCAHUH 1-3,
roe R? BBIOMPAIOT W3 TPYMIbL COCTOSIIEH U3 NR’R?, CONR’R" u COOH; rze R* u R*
HE3aBUCHMO BBIOMPAIOT M3 TPYyMIbI, cocrosimeil u3 Bogopoaa, Cigaikuna, CORS, CONR5R6,
COzRS, C1_4a.HKI/IJ1—NR5R6; rne R’ u R® HesaBucumo BBIOMPAIOT W3 TPYIIIbI, COCTOSIIEH H3
Bogopona u Cjankuna.

5. Coenunenue obmeir ¢opmynbl (I) umu ero apmManeBTUYECKH MpUEMIIEMasi COJb,
THJIPAT, COJIbBAT WMJIM CIIOKHBIM 3(Up, COrIaCHO MPOHYMEPOBAHHOMY OIMUCAHUIO 4, rie R?
sBasieTcst NHp.

6. Coenunenue obmeit ¢popmynel (I) nmm ero QapmaueBTHYeCKH TpuemiieMasi COJib,
TUIpaT, COJIbBAT WJIM CIOXKHBIA 3¢dup, cornacHo JOOOMy TIPEICTaBJICHHOMY  BBIIIE
HyMepOBaHHOMY omucanuio, rae L' u L? mpennodTHTeNnsHO SIBISIOTCS OPSIMON CBSI3BIO HIIM
METHJIEHOM, MPENNOYTUTETBHO MPSIMOH CBSI3BIO.

7. Coenunenue obmeit ¢popmynel (I) nmm ero QapmaueBTHdyecku mpuemsiemasi Coib,
THIpaT, COJIbBAT WJIM CIOXKHBIA 3dup, cornacHo JOOOMy TIPEICTaBJICHHOMY  BBIIIE
HYMEPOBAaHHOMY OIMHCaHMIO, rie R’ BBIGHPAIOT M3 IPYIIIIbL cocTosAmel 13 heHMIa U HPHIHIA,
KKABIA U3 KOTOPBIX HEOOSI3aTEIbHO 3aMEIIeH OAHUM WIN 00Jiee 3aMeCTUTENSIMH, BIOPAHHBIMU

. 34 8
U3 Trpymmbl, cocrosimed u3 rajoreHa, Cioankuna, Cioankokcu, CONR'R', OR", OCF;, u
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TUAPOKCHIIA,
umn R’ semstercs KOH/IEHCHPOBAHHOW OWIMKJINYECKOH CHUCTEMOH, BBIOpAaHHOH U3

rpyImel, cocrosimei u3 moodoi us (Ia)-(Ii):

R ’ X \o N ‘7‘ AN R11y’ AN ;? ’ N
| RM
/ A
Rﬂ/ / R / FSJJ- Rﬂ// c’Js R'M/ R11 (Jj;
(Ia) (Ib) (Ic) (Id) (Ie)
—=N
AEEDEE [
NRZ X N
R:‘ l e | X R ‘ X R”/‘ X
N\
R”// R”// r1t / é‘é R11//
(If) (Ig) (Ih) (I1)

rne R'! HesaBucumo BbIOUpAOT W3 Bogopomna, rajoreHa, Cjjankwmna, Ci4allKOKCH,
NR’R?, COOH, TUAPOKCHUJIA U CONR'R* u R"? BBIOUPAIOT U3 TPYTIIbL, COCTOSIEH U3 BOIOPONA,
C4ankmma, COR’, CONRR®, CO,R’ u Cqankun-NRR®;

roe R® sBisercs CHZRQ, roe R’ BBIOMPAIOT W3 TPYIIbL, COCTOSIIed w3 (eHuna,
He00s13aTEIbHO 3aMEIIIEHHOI0 OJHUM HIIH 00Jiee rajlOreHOBbIMHU 3aMECTUTEISIMH.

8. Coenunenue oOmeii ¢opmynsl (I) umu ero apmaneBTHHECKH MpUemiieMasi COJb,
THpaT, COJIbBAT WM CIOXHBIA 3(Qup, corimacHo J0OOMYy TMPENCTAaBICHHOMY — BBILIE
HYMEPOBAaHHOMY OITHUCAHUIO, TTIe R" BBIOMPAIOT U3 TPYIIIIbL, COCTOSIIEH U3 (PeHIIa U TTUPHUIUIIA,
KaX/IbIii U3 KOTOPBIX HEOOS3aTEIbHO 3aMEIeH OAHUM UM OOJiee 3aMEeCTUTEIISIMH, BHIOPAHHBIMU
U3 Ipymnsl, cocrosuieit u3 rajgoreHa, C4ankuna, Cj4alKkoKCcH, NR3R4, ORS, THJIPOKCHIT U RS;

i R MPEINOYTUTENLHO SIBJISIETCS KOHIEHCUPOBAHHOM OWIIMKIMYECKOH CHCTEMOM,

BBIOpPAaHHOW U3 TPyNIbI, cocrosimei u3 moooi u3 (Ia)-(Ii):

~ (1 LT
e} O\
Fj?/’ N TTAL °‘7| N Rﬂ/| X ;)1?/| A
| R11
L S LA R// N
(1)

R

(Ia) (Ib) (Ic) (Ie)

(\N R11T(\O . OFN
NR'2 < AN
. 1 \
R:/ ‘ \ ‘ \ § ‘ R”/ ‘ \
Yo 11// N\1'1// 11//
Rl R R R
(Lg) (Lh) (I1)
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rne R'' HesaBucumo BbIOUpAaOT U3 Bogopomna, rajoreHa, Cjsankuna, Ci4allKOKCH,
NR’R?, COOH, TUAPOKCHUTIA U CONR’R* u R"* BBIOMPAIOT U3 IPYTIIbL, COCTOSIIEH U3 BOIOPOLA,
Camkuma, COR’, CONR’R®, CO,R’ 1 C;4amxun-NR'R®.

9. Coenunenue obmei ¢opmynsl (I), i ero (apmManeBTHUECKH TpUEeMIieMasi COJb,
TUpaT, COJIbBAT WM CIOXHBIA 3Qup, coriacHo JrOOOMY TPEACTaBJICHHOMY BBIIIE
HYMEPOBAHHOMY OITMCAHUIO, TI7l€ €CJIH R’ sBasiercs KOHJIEHCHPOBAHHOW OHIMKJINYECKOM
CHUCTEMOM, R sBrsieTcss MOHOLMKINYECKOIT CHUCTEMOM, U eClTn R’ siBIIsSieTCS. MOHOLKIIYECKOIT
cucremoii, R' sisisiercst KOHJIEHCHPOBAHHOW OULIMKIIMUECKOW CUCTEMOH.

10. CoenuHeHue cornacHoO JOOOMY TPENCTaBICHHOMY BbIIIE HYMEPOBAHHOMY
OMKCAHUIO, WK ero (papMarieBTHUECKH MPUEMIIEMast COJIb, THIPAT, COJBBAT WJIH CIIOKHBIN 3QuUp,

umeroriee oduyro Gopmyny (I):
R?
N
)
X1

X' BeiGuparor n3 NH nn S;

R1 0 (II)

rae

R? BBIGHparOT U3 rpymmbl, cocrosmeii u3 S (cymbdunmma), O (okco), NR’R*, umano,
MeTua, —CONR3R4, COOH u MOHOUMKINYECKOro 4-7-4JIeHHOTO TeTepOoLUKiInia, rae 4-7-
YIEHHBIH TIeTePOLUKINI HeoO0sA3aTeNbHO 3aMelleH ofHoW wiu  Oonee  C4alKUIIbHBIMU
rpynIaMu;

R® u R* HesaBucumo BBIOMPAIOT M3 TPYIIbI, cocTosimeli u3 Bogoponaa, Ci3aikuna, COR’,
CONR5R6, COsR’, Crankun-NR® R6;

umt R® u R* Bmecre ¢ aromom asora, K KOTOPOMY OHHU TPHCOEOUHEHBI, 00pasyoT
MOHOIMKITUYECKYIO 4-7-4JICHHYIO [UKJIMYECKYI0 aMUHOBYIO TPYIIY, TAe TpyIna HeoOs3aTeIbHO
3aMelleHa OTHUM WK OoJiee 3aMEeCTUTENSIMH, BBIOPAHHBIMU M3 TPYIIIIbL, COCTOSIIECH U3 NRRS,
C1.2aJIKOKCH U OKCO;

R’ 1 R® HesaBHCHMO BHIGHPAIOT M3 IPYIIIBI, COCTOSIIEN U3 Boxopona i C4alKkuia;

R’ BBIOMPAIOT U3 TPYMIbL, COCTOSIEH M3 (eHHIa, MOHOLUKIMYECKOro S5-7-4JIeHHOTO
TeTEePOLMKIIMIA U MOHOLMKIMYECKOro 5- WM O-4JIeHHOro rerepoapwia, rne ¢enmn, 5-7-
YJIEHHbIE TeTEPOLMKIIMIBHBIE U S5- MM O-4IEHHBIE TeTepOapHIIbHBIE KOJbIAa HEeOoOs3aTeIbHO
3aMelLIeHbl OMHHM MJIM 0oJiee 3aMECTUTENSIMH, BbIOPAHHBIMU W3 TPYIIIBL, COCTOSIIEH U3
rajjorena, Ciankuna, Cq,aJKOKCH, CONR’R?, OR?, OCF;, u rugpokcuna;

umn R’ semstercs KOHJIEHCHPOBAHHOW OWIMKINYECKONH CHUCTEMOH, BBIOpAaHHOH U3

rpyImmel, cocrosimei u3 modoi u3 (la)-(Ii):



O 11 N
e N P e e e e N
’// | i |// |// ’//
RM =i 7 rrrr R KJJJ‘ R RM é’j
(La) (Ib) (Ic) (Id) (Ie)
"—-.N
(\\N Rnl//\o d O/\
NR12 e N
R:* I AN | X RV ‘ AN R”/‘ X
Y L N A é_é L
R R Y R
(If) (Ig) (Ih) (I1)

rae R'" u R'? mesasucumo BBIOMPAIOT U3 BOAOPOIA, METHJIA U STHIIA,

R® BoIGHpAtOT 13 rpymIBL, cocTosielt u3 4-5-unensoro muktoankmia u CHoRY;

R’ BBIOMPAIOT M3 TPYMIBL, COCTOSIIEH M3 (PeHMIa, MOHOLMKIMYECKOro S5- wind 6-
YJICHHOTO reTepoapuiia U MOHOIUKIHYECKOTo Ci7IIUKJIOaIKMIa, (PEHWT WK S- WIN O-4JIEHHBINA
rerepoapuil HeoOs3aTeNbHO 3aMELIeHbl OHUM WM 0oJiee 3aMEeCTUTENSIMH, BBIOPAHHBIMH W3
rpymmbl, cocrosimeit u3 ranorena, Ciankmia, O (okco), S (cyasdpunnna), NR'R?, OR® u SR?;

R" BBIOMPAIOT M3 TPYIIIBIL, COCTOSIIENH M3 (PEeHMIa M MOHOLMKJINYECKOTO S- Wi 6-
YJIEHHOTO T'€TE€POapUIIbHOTO KOJNbLA, TAe PeHUI U S- WU 6-4JIeHHOE I'eTepOapHIIbHOE KOJIBIIO
HeoOs13aTeNIbHO 3aMELIeHbl OJHUM MM 0ojiee 3aMECTUTENSIMH, BBIOPAHHBIMH W3 TPYIIIIbIL,
cocrosimeii u3 ranorena, Cjuankmna, O (okco), S(cymbdunmia), Cyankokcn, NR’R?, OR®,
TUAPOKCUJIA U Rg;

wmt R spnsercs KOHACHCHPOBAHHOH OWMLIMKJINYECKOW CHCTEMOH, BBIOPaHHOH U3

IPyIIbL, cocTosmel u3 obdoi u3 (Ia)-(Ii):
0

(\o (\NR”
O\
O\/| AN Rﬁ/@:ﬁ/\é\
R
S s L
S e
(Id)

(Ic)

~

(Ie)

1
(If) (Ig) (Ih) (I1)

IIe KaKObIi R!!' u R'? apnsroTes BOZIOPOIOM.

11. Coenunenus no Jr0OOMYy MPENCTaBIEHHOMY BBILIE POHYMEPOBAHHOMY OIHMCAHHIO
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WM ero (papManeBTUYECKH MpUeMIIeMast COJlb, TUAPAT, CONbBAT MIIH CJIOXKHBIA 3(up, NMeroLIee

obmyro popmyay (III):

R7
N
I \ R2
1
R1 0 X (III)
rae

X' BeiGupatot u3 NH i S;

R? BbiGuparot u3 rpymmsy, cocrosmeii n3 NHR?, COOH u -CONR’R?;

R’ u R! HesaBucumo BBIGHMparoT W3 rpymmbl, cocrosimeii u3 Bogopoma, COR’, u
CONR’R’;

R’ 1 R® HesaBHCHMO BHIGHPAIOT M3 IPYIIIIBL, COCTOSIIEH W3 Bonopoaa u CoalKuia;

R’ BBIGHDAIOT W3 TPYIIbL, COCTOSIIEH 13 (DEHMIA, MOHOLHKIIMYECKOTO G-uIEHHOIO
a30TCOZEp KAIero TeTepOLUKINIA U MOHOLUKINYECKOro 6-UJ€HHOrO a30TCOJEPIKALIero
rerepoapuia, rae GeHw1, O-4JeHHas TeTePOLHKINIIbHAA U O-uJIeHHAs] TeTepOapuIbHAs TPYIIIIbI
HEeoOs3aTeNIbHO 3aMEIeHbl ONHMM WM JBYMS 3aMECTHTESIMH, BBIOPAHHBIMH W3 TPYIIIIBL,
cocrosiieir u3 Cl, F, NH,, NHMe, Cjankuna, Ci,aJIKOKCH, CONR’R?, OCH,R’, OCFs, u
TUJIPOKCHIIA,

umn R’ semstercs KOH/IEHCHPOBAHHOW OWIMKINYECKONH CHUCTEMOMH, BBIOpaHHON U3

IPYIIBI, COCTOSALIEH U3:

o0 OL OO

RN R11

(Ia) (Ib) (Ic) (Id) (Ie)

(L)

e KaKObId U3 R u R gpasrores BOZIOPOAOM,

R’ BBIOMPAIOT M3 TPYIIIBI, COCTOsIEH U3 ()eHuIa, Heo0A3aTeIbHO 3aMEICHHOTO OHUM
win OoJiee 3aMEeCTHTENISIMU, BRIOpaHHBIMU 13 rpyibl, cocrosieit u3z Cl, F, metuna, NH,, NHMe
u OH;

R' BBIOMPAIOT M3 TPYIIIBI, COCTOSIIEH M3 (PeHMIa U MOHOLMKINYECKOTO O-YJIeHHOTO
a30TCOAEpIKALIEr0  rerepoapuia,  MOHOLMKIMYECKOrO  O-UJIGHHOIO  a30TCOAEPIKallero

reTepOLMKINIA, rAe (QeHWs, O-4ieHHas TreTepoapuibHas M O-wWIEHHas TIeTepOLMKINIbHASL
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TPynmbl HEOOsI3aTeNbHO 3aMEIIeHbl OAHUM WK 0Oojiee 3aMeCTUTENSIMH, BBIOPDAHHBIMU U3
rpymmsl, cocrosimedt u3 Cl, F, NH,, NHMe, Cj,amkuna, C;,ankokcu, CONH,, CONHMe,
CONMe,, OCH,Csmuknoankuna, OCsauknoankuna, OCF3; u rugpoxcunia;

wm R' sBmsercs KOHJIEHCUPOBAHHOW OMLMKIMYECKOW CHCTEMOW, BBIOpAaHHON W3

IPYyMIbI, COCTOSALIEH U3:

(Id) (Le)

N\/ N

RN |

L

r

(If)

o 11 12
I'ne xaxneni u3 R u R aBadroTes Bogopoaom.
12. CoenuHeHHe COMJIaCHO JIOOOMY TMPENCTABJIEHHOMY BbIIE HYMEPOBAHHOMY
OTHCAHMIO WU €r0 (papMarleBTUIECKH MpUeMIIeMast COJb, THPAT, COJIbBAT UIIH CIOXKHBIN 3(Hp,

umeroriee ooyt Gopmyny (IV):

R7
N
/ \ R2
R10 N
H (Iv)
rac

R’ BBIOMPAIOT M3 TPYMIIBI, COCTOSLIEH 13 NHR?;

R® u R' HesaBucumo BbIOMparOT W3 rpymmbl, coctosimell m3 Bomopoma, COR’ w
CONR’R’;

R’ 1 R® He3aBHCHMO BHIGHPAIOT U3 IPYIIIIEL, COCTOSIIEH H3 Boxopoaa u CoalKuia;

R’ BHIGHpAIOT U3 TPYIIbL, COCTOAMEH U3 (beHHIa, MUPUAMIA M MHPUMUIANHA, TIe
deHmbHAsT W THPUAWIIBHAS TPYNIBl  HEOOS3aTENbHO 3aMEIeHbl OJHUM WJIH JABYMS
3aMeCTHTEeJISIMH, BbIOpaHHbIMU U3 rpymmbl, coctosimeid u3 Cl, F, NH,, Me, NHMe, merokcw,
stokcu, CONH,, CONHMe, OCHZRQ, OCF; u rugpokcuna,

umn R’ semstercs KOHJIEHCHPOBAHHOW OWIMKINYECKONH CHUCTEMOH, BBIOpaHHOH U3

IPYNIBbL, COCTOSALIEH U3:



Rﬂ\ ’ = Oy AN
_F Vo
/ »

R
(Id) (Le)

N\/ N

RrRM |

L

r

(If)

i€ KaKIbIA U3 R u R'? apasoTes BOZIOPOAOM,

R’ BBIGHpAIOT M3 TPYNIBL cocTosmel u3 (eHWIa, HeobA3aTeNnbHO 3aMerneHHoro F,
metmiioMm, NH, u OH;

R" BBIOMPAIOT W3 TPYMIbBI, COCTOsIEeW W3 (peHmsIa, MUpPHOWIAa W MUPUAWHOHA, TIE
dbeHunbHAsT W TNHUPUAWIbHAS TPYOIbl  HEOOs3aTENIbHO 3aMelIeHbl ONHHM WM OoJjiee
3aMeCTHTEJISIMH, BbIOpaHHbIMH U3 rpymmbl, cocrosimei u3 Cl, F, NH,, NHMe, C ankuna, C;.
»ankokcu, CONH,, CONHMe, CONMe,, OCH,uuxnonponuna u OC3IUKIONPONUIIA;

1 o o o
i R 0 SABJISICTCA KOHACHCUPOBAHHOU 6I/ILII/IK.]'II/ILIGCKOI/I CHUCTCMOM:

R ‘
LA
R11
(If)
i€ KaKObId U3 R!! apnsercs BOZOPOIOM.
13. CoenuHeHHE COMIACHO JIOOOMY TMpPENCTaBJIEHHOMY BBbIIE HYMEPOBAHHOMY
OIUCAHMIO, WK ero (apMalleBTUYECKU MTPUEMIIEMAasi COJIb, THIPAT, COJIbBAT HIIH CIIOKHBIN 3¢up,

umeroriee oduyro Gopmyny (V):

R7
N
/ \ R2
R10 N
H V)
rac

2 o
R” BeIOMparoT u3 rpynmsl, cocrosmei n3 NHa;
R’ BoiGuparoT u3 rpymmel, cocTosmiedl n3 (eHMIA M THPHUAMIA, IAe (EeHHIbHAS U
NUPUAMIbHAS TPYNIbl  HEOOs3aTENbHO 3aMelleHbl ONHMM WM Ooliee  3aMECTUTENSIMHU,

BbIOpaHHbIMU U3 rpynmel, cocrosimmeir u3 Cl, F, NH,, Me, NHMe, wmerokcu, CONH,,
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OCHax¢ropdenuna u ruapokcuia,;

7 o o o o
nmm R’ sBasercs KOHACHCHUPOBAHHOU 6I/ILII/IK.]'II/ILIGCKOI/I CHUCTEMOU, Bbl6paHHOI/I us3

[\ \ (\NRQ
]

Rﬂ\/’ N AN
o

P
(Id) (Le)

IPYIIBL, COCTOSALIEH U3:

N\/ N

RrRM |

L

r

(If)

e KaKObId U3 R u R'? gpasoTes BOZIOPOAOM,

R' BeIGHparOT M3 TPymIBL cocTOAmEH W3 (EeHMNA M MUPHANIA, e (BeHHIbHAs |
NUPUAMIbHAS TPYNIbl  HEOOs3aTeNbHO 3aMEIIeHbl OAHMM WM Ooliee 3aMECTHTENSIMHU,
BbIOpaHHbIMU U3 Tpymmbl, coctosimeit u3 Cl, F, NH,, meruna, merokcu CONH,, CONHMe,
CONMe,, OCHuuknonponuna u OC3HUKIONPONIIa;

nmi R spsercs KOHJIEHCUPOBAHHOW OMIIMKIIMUECKONH CHCTEMOM:

9

07 N

(If)

e KaKIbld U3 R!! apnsiercs BOZOPOIOM.

14. ®apmarneBTrueckas KOMIIO3MIIMS, COMEpsKallas COEIUHEHHE COTJIaCHO JIroOoMy
MPECTaBIEHHOMY BbIllIe HYMEPOBAHHOMY OIMUCAHUIO, UJTH €ro (papMaleBTHYEeCKH PUEeMIIEMYIO
COJIb, TUAPAT, COJIBBAT KJIH CJIOKHBIHN 3up, v hapMarieBTHUECKU MPUEMIIEMbIH HOCUTEITb.

15. Coenunenue wmm  (¢apmareBTHUECKass KOMIIO3UIUSI  COTJIACHO  JroOomy
MPEACTABICHHOMY BbILIE€ HYMEPOBAHHOMY OINHUCAHUIO, [JI1 NPUMEHEHHs] B Tepanuu WU
npoQHIaKTHKE.

16. Coenunenue niu papMareBTHIeCKasi KOMIIO3ULIUS TI0 JTIOOOMY MPOHYMEPOBAHHOMY
ormucanno 1-14, nna mpumeHeHMs B crocobe JedeHWss uHpeKuuu Wi 3a00JeBaHws,
BBI3BAHHOTO OaKTepHeil.

17. Coenunenue uinu papMareBTHIeCKasi KOMIIO3ULIUS TI0 JTFOOOMY MPOHYMEPOBAHHOMY
onucanuro 1-14, ansg npou3BOACTBA JIEKAPCTBEHHOI'O CPEACTBA AJIsl NPUMEHEHUS B JICUYEHUU

uH(pEeKIH Win 3a00JIeBaHus, BBI3BAHHOIO OaKTepHeH.
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18. Coenunenne wunu (¢apMaleBTHUECKass KOMIO3HMLHUSA 10 IPOHYMEPOBAHHOMY
onucannoo 16 nnmm 17, roe OakTepueil sBIAETCS rPaMOTPHULATENbHAS WIN TPAMIIOIIOKUTEIbHAS
Oaxrepus.

19. Coenunenne wunu (¢apmaleBTHUeCKas KOMIIO3ULUS [0 IPOHYMEPOBAHHOMY
onucanuio 18, rme Oakrepueil SBIAETCS TIpaMOTpULIATENbHAS OakTepus, NPEANOYTUTEIBHO
Enterobacteriaceae.

20. Cnocob neuenust napekuun win 3a00eBaHus, BBI3BAHHOTO OakTepuei, y cyObekTa,
HY’KIAIOLIErocss B TaKOBOM, BKJIFOYAIOIIUI BBENEHHUE YKa3aHHOMY CyOBeKTy 3((EeKTHBHOTO
KOJINYECTBA COSIUHEHHSI MJTH KOMITO3ULIUH T10 JIOOOMY M3 IPOHYMEPOBAHHBIX OMUCAaHui 1-14.

21. Cnoco® mo mnpoHyMmMepoBaHHOMY omnucanuto 20, roe OakTepuel sIBISIETCS
rpaMOTpULIATENIbHAS WIIH TPAMITOJIOKUTENIbHAS OaKTepHUs.

22. Cnoco® mo mpoHyMepoBaHHOMY omucanuto 21, rhme Oaktepuel sIBISIETCS

rpamMoTpuLaTenbHast OakTepus, npegnoyrutesnbHo Enterobacteriaceae.
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OOPMYJIA N30BPETEHUA
1. Coenunenune obmeit ¢popmynsl (II) unm ero QapmaneBTUYeCKH MpuemiiemMasi COJb,

THIPAT, COJIbBAT WIIH CIIOXKHBIN 3Up:
R’
N
l \>—R2
x1

X' BeiGupator n3 NR' wm S;

R1 0 (II)

rae

R' BriGuparot u3 Bogopona min C 1aKimna;

R’ BoIGHpAIOT U3 rpymmbl, cocrosmeil u3 S (cymbdunnaa), O (okco), NR’R?, umano, -
CH,NR’R®, meruna (-CH3), ranoreHa, THAPOKCHUIIA, -CONR’R*, COOH u MOHOLMKIHYECKOTO 4-
7-4JIEHHOTO T€TePOLUKINIIA, TA€ 4-7-4JeHHbIH reTepOLUKIINII HE00sA3aTeIbHO 3aMELIeH OTHON
i 6onee Cj_4alKUIbHBIMU TPYIIAM;

R® u R* HesaBucumo BBIOUPAIOT U3 TPYIIbI, COCTOsIIIEH U3 Bogopona, Ci sankuna, COR’,
CONR’R®, CO:R’, Cjamknn-NR'RY

wm R® u R* Bmecre ¢ aromom a30Ta, K KOTOPOMY OHHU NPHCOEIHHEHBI, 0Opa3yioT
MOHOIMKIIMYECKYIO 4-7-4JICHHYIO [UKINYECKYI0 aMHHOBYIO TPYIIIY, TA€ IPYIa He00sA3aTeNbHO
3aMelleHa OTHUM WK OoJsiee 3aMEeCTUTEISIMH, BBIOPAHHBIMU M3 TPYIIIbL, COCTOSIIEH U3 NRRS,
C1,aJIKOKCH U OKCO;

R’ i R® He3aBHCHMO BBIGHPAIOT M3 IPYIIIIBL, COCTOSIIEH U3 Bomopona i C4alkuia;

R’ BBIGHPAIOT U3 TPYIIbL, COCTOSIIEH U3 (PeHMNA, MOHOLMKIMYECKOrO 5-7-uIeHHOrO
reTepOLMKIINIA ¥ MOHOLMKIMYECKOro 5- WM 6-4jieHHOro rerepoapwia, rae ¢enwmn, 5-7-
YJICHHbIE TeTEePOLUKIIMIbHBIE M S5- MM O-4JeHHBbIE IeTepOapHIIbHbIE KOJbIA HEOOS3aTEeNbHO
3aMeLIeHbl OJHHM MJIM 0ojiee 3aMECTUTENSIMH, BbIOPAHHBIMU W3 TPYIIIBL, COCTOSIIIEH U3
rajoreHa, Cioankwmia, CioaJKoOKCH, NR3R4, CONR3R4, ORS, OCF;, Cioankokcu-CN u
TUJIPOKCHIIA,

um R’ sBmstercs KOHJIEHCHPOBAHHOW OWILMKIMYECKOW CHCTEMOH, BBIOPAHHOW W3

rpyImIel, cocrosimei u3 odoi u3 (Ia)-(Ik):
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o 1 N
Rn‘l\ " A °\/|\ R,/|\ :;’\
‘ R‘l'l
= L P
R”// rrrr R - R”// R RM \J_,J
(Ia) (Ib) (Lc) (Id) (le)
(\N R”_I//\o ) O/‘:N
N. NR AN 11\/ N \/ AN
Rﬁ/ | \ \b\ R | R‘H |
P N/~
5 SN AN K
(IL) (Ig) (Ih) (I1)
(_\NRQ NR12
/
R?{ X R”/ X
L L
R R
(I3) (Ik)

rae kaxbiii R' Hesasrcnmo BbiGHparoT u3 Bogopona, rasorena, O (okco) u Ci4alkuia;
u R"? BbIOUparoT u3 Bonmopoaa, Ciganmkuna, Cssuukimoankuia, Cs;reTeponuKIiImia, COR" ,
SOZRB, C1_4aJ'IKI/IJI-C02R14, C14aJ'II(I/IJ'I—OR14, C1_4aJ'IKI/IJ'I—NR14R15, Ci4ankun-Cs_7LIMKI0ANIKHIA,
COC1_4aJ'IKI/IJ'I-NR14R15, AMHUHOKHCJIOTBI 1 Y€TBEPTUYHOTO aMMOHHEBOI'O KATHOHA (NR164+);

R BeIOMpatoT n3 Cjiankmna, Csyumkiaoankuna, (peHuIa ¥ MOHOLMKINYECKOro S5-6-
YJIEHHOTO reTepoapuia, rae GEeHus Wi S-6-4jeHHbIH reTepoapuil HeoOs3aTeIbHO 3aMeEIeHbI
ONHUM WK Oojiee 3aMECTHTENSIMH, BBIOPAHHBIMH W3 TPYIIIbIL, COCTOsiIer u3 rajorena, Ci.
~ankmia, O (okco), S (cynbdurmma), NR’R?, OR® u SR*;

R" u RY nesasucumo BbIOMparoT U3 Bomopona, Cisankuna, C;jankunruapokcuna, Cs.
7IUKJIOANIKIIA, (eHrIa, MOHOIUKIIMYECKOTO 5-6-4JIEeHHOTO TreTepoapmia 1 SO,R", rze benmn
WK 5-6-4JIeHHBIA TeTepoapuil HeoOs3aTeNIbHO 3aMeIleHbl OTHUM MM 0OJiee 3aMEeCTHTEIISIMH,
BBIOpAaHHBIMU W3 TPYIIBL, CcOCTOsIIer u3 ramoreHa, Cijankmna, O (okco), S (cynapdpuHmma),
NR’R*, OR? u SR?;

R'® rpynmsl HesaBucumMo BoibuparoT u3 Cyankuia u Gerna, rae GpeHnT HeoBs3aTebHO
3aMeIleH OHUM WK 0oJjiee 3aMECTHTEIISIMU, BBIOPAHHBIMU U3 TPYIIIBI, COCTOSIICH U3 raJloreHa,
C1ankuia, O (okco), S (cynbdunmna), NR’R?, OR® u SR?;

R® BBIOUPAIOT M3 TPYIIIBI, COCTOSIIIEH U3 3-5-4JIEHHOTO LIUKJIOAJIKIIIA 1 CH2R9;

R’ BBIOMPAIOT M3 TPYNIbL, cocTosmell u3 (peHmna, MOHOLMKINYECKOro S5- WiH 6-
YJIGHHOTO reTepoapujia U MOHOUMKJINYeckoro CsyIukioankuwia, rae ¢eHwn umm S5- wiu O-

YJICHHBIHN rerepoapuil HEOO0s3aTEILHO 3aMCIICHbl  OJHUM HJIH Oouee 3aMECTUTCIIAMU,
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BBIOpAaHHBIMU W3 TPYMIBL, coctoseit u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmia),
NR’R*, OR® n SR’

R' BBIOMPAIOT M3 TPYIIBI, COCTOSIIEH M3 (PEeHMIa M MOHOLMKJINYECKOTO S- WM 6-
YJIGHHOTO T'€TePOAPHIIBHOIO KOJIbIA, Te GeHUI U S5- Uin 6-4IeHHOE reTepOoaprIbHOE KOJBIIO
HeoOs3aTeNIbHO 3aMelIeHbl OJHUM MK 0ojiee 3aMeCTUTENSIMH, BBIODAHHBIMH W3 TPYIIIIbI,
cocrosimeii u3 ramorena, Ciankuma, O (okco), S(cymbduumna), Cjsanxoken, CONR’R?,
NR? R4, ORS, runpokcuia, OCF;, -CFs, RS,C3_7CYCOH,J'IKI/IJ'Ia, C4yreTepormkimia, COR13, SOgRl?’,
C1_4aJIKI/IJI-C02Rl4, C1_43.JIKI/IJI—OR14, C1_4aJ'IKI/IJ'I-NR14R15, Crganxmn-Cs qiuknoankuiaa, COC.

145515 16
R, aMUHOKHMCJIOTHI M YeTBEPTUIHOIO aMMOHKEBOro kaTuoHa (NH °4%);

sanki-NR
wm R' sBasercs KOHJIEHCHPOBAHHOW OWMLIMKIMYECKOW CHCTEMOW, BBIOPAHHOH W3

IpyIIeL, cocrosimei u3 odoi u3 (Ia)-(Ii):

~ Y L COr
[e] O\
R??/| N A O\/‘ ~ R11/| \ F‘j‘/l AN
‘ Rﬂ /
Fa11// RH// Rﬁ// R11// K e
(Tc) (1)

(Te)

| o) o
NR12 /\’ AN
R:/‘ o | h " S R11/‘ o
N\
R11// R11/ - R”// gg 11/ 7 )
(If) (Ig) (Ih) (Ii)

. 12
rne kaxneii R''HesaBucumo BbIOMparOT U3 Bopopoxa, ramoreHa u Cigankmima, u R
BBIOHparOT 13 Bopopona u Cj4ankuna;

IpU yCJIOBUH, YTO coenuHerne ¢popmysl (1) He sBnsiercs:
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NH

-
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_0
[ D—NH, [ D—NH,

& O

N AN N .

/

2. CoenuHeHue TO MyHKTY | WM ero ¢apMaleBTHYECKH NpuemyieMasi COJib, THAPAT,

COJIbBAT WJIH CJIOXKHBIN 3¢up, umeromiee oduyto Gopmyay (I1I):

R7
N
=
1
R10 X (10
rac

X' BeiGuparor n3 NH nn S;

R? BBIOMPAIOT M3 TPYIIIBI, COCTOSIICH U3 NHR3, Cl, runpoxkcuna, —CHZNR5R6, COOH u -
CONR’RY;

R’ u R* HesaBuCHMO BHIGHPAKOT M3 IPYIIIIBI, COCTOSIIEH U3 Boxopona i C 3alkuia;

R’ i R® He3aBHCHMO BHIGHPAIOT M3 IPYIIIIBI, COCTOSIIEH U3 Bomopona i C | alkuia;

R’ BBIGHpAIOT W3 TPYIIbI, COCTOSIIEH 13 (DEHMIA, MOHOLHKIHYECKOrO G-uUJIEHHOrO
a30TCONEPIKAIEr0 TETEPOLMKINIA U  MOHOLUKIMYECKOrO O-4JIEHHOrO a30TCOMAEpPIKaIlero
rerepoapuia, rae GeHwm, 6-uieHHas reTepOLUKINIbHAS U O-4JIeHHasl reTepoapiibHas rpyImmna
HeoOs3aTeNIbHO 3aMEeLIeHbl OAHUM MM OoJjiee 3aMECTUTENSIMH, BbIOPAHHBIMU W3 TPYIIIIBL,
cocrosimeii u3 Cl, F, NH,, NHMe, Cj,ankuna, C;,alKoKCH, CONR’R*, OCH:R’, OCFs,
OCH,CN, u runpokcuna,

wm R’ seastercs KOH/ICHCUPOBAHHOW OWLMKIMYECKOW CHUCTEMOH, BBIOpAHHOH U3

IPYIIIBL, COCTOSIIIEH U3 JIFOOOH U3:

) /’\ (\ O\/“O C\

N RIS O )24 oo
R“/| \ ] ‘ N R”/ | \ Rr1 ’ \ R ’ \
F o
LN e AN S Radi>y
(Ia) (Ib) (Ic) (Id) (Ie)

\/ \ O,/ \ R”/ \
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rae kaxpiii R' Hesasrcimo BbIGHparoT u3 Bonopona, rasorena, O (okco) u Ci4aikuia;
u R"? BbIOUparoT U3 Bomopoda, Cigamkuna, Cs;uuknoankmia, Cs;reTepoUKIIIIa, COR" ,
SOzRB, C1_4aJ'IKI/IJ1-C02R14, C1_4aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, C14ankmn-Cs 7IUKI0OANKHIIIA,
COC1_4aJ'IKI/IJ'I-NR14R15, AMHUHOKHCJIOTBI U YETBEPTUYHOIO aMMOHHUEBOIO KaTHOHA (NR164+);

R" BeiGuparor u3 Cjankuna, CsIUKIOANKIN, BEHMIA ¥ MOHOLMKIHYECKOro 5-6-
YJIEHHOTO reTepoapuiia, rae (eHWI WIH S5-O-4JIeHHBIH reTepoapusl HeoOsI3aTebHO 3aMeleHb
ONHUM WM OoJiee 3aMEeCTUTENSIMH, BBIOPAHHBIMU W3 TPYIIbI, COCTOsied u3 rajnoreHa, Ci.
~ankuia, O (okco), S (cynbdurmma), NR’R?, OR® u SR*;

R" u R nesasucumo BbIOMparoT U3 Bomopona, Cisankuna, Ciankunruapokcuna, Cs.
7IUKJIOANIKIIA, (PeHmIa, MOHOIUKINYECKOTO 5-6-4JIEeHHOTO reTepoapuia u SO,R", rze benmn
WK 5-6-4JIeHHBIH TeTepoapuil HeoOs3aTeNIbHO 3aMeIleHbl OTHUM MM 0OJiee 3aMEeCTHTEIISIMH,
BBIOpAaHHBIMU W3 TPYIIBL, COCTOsIIer u3 ramoreHa, Cirankmna, O (okco), S (cynapdpuHuia),
NR’R*, OR? u SR?;

R'® rpyrms! HesaBrcumo BeIGHparoT u3 C4ankuna u (eHnna, rae GpeHun HeoBsI3aTeIbHO
3aMelleH OHUM WU 0oJjiee 3aMECTHTENISIMU, BLIOPAHHBIMU U3 TPYIIIbI, COCTOSIICH U3 rajloreHa,
C1ankuia, O (okco), S (cynbdunmna), NR’R?, OR? u SR?;

R’ BBIOGMPAIOT U3 IPYIIbL, COCTOsMEN U3 (eHIIa, HeOOA3aTebHO 3aMeLeH OMHIM U
OoJiee 3amMecTUTENSIMH, BBIOpAaHHBIME U3 Tpynmbl, coctosimedt u3 Cl, F, meruna, NH,, NHMe u
OH;

R' BBIOMPAIOT M3 TPYIIBI, COCTOAIIEH M3 (PeHMIa U MOHOLMKINYECKOTO O-UJIEeHHOTO
a30TCOAEpIKAINero TreTepoapmwia W MOHOLUKINYECKOro  O-WIEHHOTO  a30TCOIEPIKAIIero
reTepourKiImia, rae (QeHwi, O-dieHHas TeTepoapuiibHasi W O-ujieHHas TeTePOLUKIUIIbHAS
IPYIIbl HeOOs3aTebHO 3aMELIeHbl ONHUM WIH 0oJjiee 3aMECTHTENSIMU, BBIOPAHHBIMH U3
rpymmel, cocrosimeii u3 ramoreHa, Cjsankuma, O (okco), S(cynbdpunmna), Cj4ankokcy,
CONR3R4, NR3R4, ORS, runpokcuna, OCF;, -CF;, Rg, Csyuuknoankmna, Cy7TeTepoLuKIInIa,
COR13, S02R13, C1_43.JIKI/IJI—C02R14, C1_4aJ'IKI/IJ'I-OR14, C1_4aJIKI/IJI-NR14R15, C4anxun-Cs.
7IIUKJIOAJIKUIIA, COC1_43..IIKI/IJI-NR14R15
(NH'®");

1 o o o o
i R 0 ABJIAETCA KOHACHCHPOBAHHOU 6I/IL[I/IK.]'II/ILIGCKOI/I CHCTEMOM, Bbl6paHHOI/I us3

, AMUHOKHCJIOTBI U YETBEPTUIHOIO aMMOHHEBOI'O KaTHOHA

IPYNIBI, COCTOSALIEH U3:
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roe kaxabii R'' HesaBucuMo BBIOMPAIOT W3 Bojopoxa, rajmoreHa u Cjyankuia u R"

BbIOMparoT U3 Bomopoaa u Ci4ankua.
3. Coenunenue mo nyHKTy 1 wnm 2 wnm ero (papMaLeBTUYECKH TpUemieMasi COJib,

THIIPAT, COJIbBAT WM CJIOXKHBIN 3¢up, umeromiee ooyt Gopmyny (IV):

R7
N
/ \ R2
10 N
R H )
rac

R’ BBIOMPAIOT U3 TPYMIIBL, COCTOSALIEH 13 NHR?® wmi -CH,NR’R;

R’ u R* HesaBucHMO BHIGHPAIOT M3 IPYIIIIBI, COCTOSIIEH U3 Boxopona i C 3alkuia;

R’ i R® He3aBHCHMO BHIGHPAIOT M3 IPYIIIIBI, COCTOSIIEH U3 Bomopona i C | alkuia;

R’ BBIGHpPAIOT M3 TpYNmbL, COCTOAMEH U3 (DeHHIa, MUPUIMIA M MHPUMUINHA, TIe
deHnspHasT W NUPUAMIIBHAS TPYNNbl  HEOOs3aTeNbHO 3aMelleHbl OJHUM WU Oouee
3aMecTHUTeNsIMH, BbiOpaHHbIMU U3 rpymmsl, coctosimeii u3 Cl, F, NH,, Me, NHMe, merokcu,
stokcu, CONH,, CONHMe, OCH2R9, OCF;, OCH,CN u runpokcuna,

umn R’ sBsiercs KOHACHCHUPOBAHHON OWIMKIMYECKOH CHCTEMOW, BBIOpAaHHOH U3

IPYIIBI, COCTOSALIEH U3:

N\/ \ O’/ \ Qo \

R” | RH

A L L

R Rt R

(If) (I73) (Ik)

o pll
rne kaxaeli R° HesaBucumo BeiOMparoT u3 Bogopona, F, O (okco), MeTtuna u 3Tuna; u

12 13
R’ Beibupator u3 Bomopoma, Cjsankwmna, Csyumknoankuna, Csyrerepormkimia, COR

2



170

SOzR13, C1_4aJ'IKI/IJ1-C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, C14ankmn-Cs 7IUKIOANIKHIIA,
COC1_4aJ'IKI/IJ'I-NR14R15, AMHUHOKHCJIOTBI U YETBEPTUYHOTO aMMOHHUEBOI'O KaTHOHA (NR164+);

R" BeIOUparoT U3 Ciqankmna, Csyaukioankuwia, (peHmta U MOHOLHMKIHYECKOro S-6-
YJIEHHOTO reTepoapuia, rae GeHus win S-6-4jIeHHBIH reTepoapuil HeoOs13aTeNbHO 3aMEIIeHbI
ONHUM WM OOjiee 3aMECTUTENSIMH, BBIOPAHHBIMU W3 TPYIIBI, COCTOsied u3 rajnoreHa, Ci.
>ankuna, O (okco), S (cynbpununa), NR3R4, OR® u SR® ;

R™ u R" Hesasucumo BbIOMparoT u3 Bopopona, Cjsankuna, Ciyankunruapokcuna, Cs.
JUMKIIOATKINA, (PeHHIa, MOHOLMKIMYECKOro 5-6-uneHHoro rerepoapuia 1 SO,R™, rue denmn
WK 5-6-4JIeHHBIA TeTepoapuil HeoOs3aTeNIbHO 3aMeIleHbl OAHUM WM 0Ojiee 3aMEeCTUTENISIMH,
BBIOpAaHHBIMU W3 TPYIIbIL, COCTOsIel u3 ranoreHa, Cjrankuna, O (okco), S (cynabdpunuma),
NR’R?, OR® u SR?;

R'® rpyrms! HesaBrcumo BeIGHparoT u3 C4ankuna u (GeHnna, rae GpeHun HeoBs3aTeIbHO
3aMelleH OIHUM WK 0OJiee 3aMECTUTENISIMU, BLIOPAHHBIMU U3 TPYIINbI, COCTOSINEN 13 rajoreHa,
C1ankuia, O (okco), S (cynbdurmna), NR’R?, OR? u SR?;

R’ BBIGHpAIOT M3 TPYNIBL cocTosmel u3 (eHWIa, HeobA3aTeNnbHO 3aMerneHHoro F,
metmiioMm, NH, u OH;

R" BBIOUPAIOT W3 TPYIIbI, COCTOsAIIEH w3 (eHwIa, MUPUAWIA U MHPUAMHOHA, I7Ie
(benusnpHasT W NUPUAWIBHAS TPYMNNbl  HEOOs3aTE€NbHO 3aMEIeHbl OMHUM WIKH  Oolee
3aMECTUTEISIMH, BBIOPAHHBIMU W3 TPYIIBL, cocTtosed u3 ramoreHa, Ciiankmma, O (0kco),
S(cynbpunanna), C;4ankokcH, CONR3R4, NR3R4, ORS, runpokcmia, OCFs, -CFs, RS, Cs.
suuknoankuia, Cs7reTepoLuKIIna, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C1_4aJ'IKI/IJ1-OR14, Ci
4aJ'IKI/IJ'I-NR14R15, Ci4anknn-Cs 7IIUKJI0aTIKHIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKMCJIOTBI U
YeTBEPTUYHOIO AMMOHHMEBOT'O KATHUOHA (NH164+).

4. CoenuHeHwe 1O JIOOOMY U3 TMPEACTABJICHHBIX BbIMIE TMYHKTAX WA €ro

(apmaneBTHYECKH TTpHEMIIeMast COJIb, TUAPAT, COJBBAT HJIN CJIOXKHBIN 3(up, nMeroee ooy

opmyny (V):
RT
N
} \ R2
10 N
R H V)
rac

R? sBisiercss NHo;

R’ BoiGuparoT u3 rpymmel, cocrosmmeil n3 (eHWIA W THPHUAMIA, I (eHHIbHAS U
NUPUAWIBHAS TPYNIbl  HEOOs3aTENbHO 3aMeIIeHbl OJXHMM WM Ooliee  3aMEeCTUTENSIMHU,
BbIOpaHHbIMU U3 rpynmel, cocrosimmeir u3 Cl, F, NH,, Me, NHMe, merokcu, CONH,,
OCHax¢ropdennna u ruapokcuia,;

umn R’ serstercs KOHJIGHCHPOBAHHOW OWIMKINYECKONH CHUCTEMOH, BBIOpaHHOH U3

IPYIIBI, COCTOSALIEH U3:
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N R — O. oL
g1 ’ AN o ‘ N R”/| N Rl Xy » | N
R”/ 7~ ffrc R11// R”// Rﬁ/ 7 R”//
(Ta) (Ib) (Tc) (Id) (Ie)
hN (-‘\Nm (\NRQ
:1\1/’ o R?f/ = R“/ ’ S
o AL o4 r‘fr
R11 R11 R'I‘I
(If) (IJ) (Ik)

II€ KaKIbIi R!! spnsercs BOZOPONIOM, H R BbIOMparOT U3 Bogopona, Ci4amkuna, Cs
suuknoankuia, Cs;reTeponuKInia, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C14aJ'IKI/IJI—OR14, Ci
4aJ'IKI/IJ'I-NR14R15, Cgankmn-Cs 7IUKI0aIKUIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKHCJIOTBL U
4eTBEPTUYHOIO AMMOHHMEBOT'O KaTHOHA (NR164+);

RY BeIOUparoT U3 Cjankmna, CsyIukioankwia, (peHnmTa U MOHOIMKINYECKOro S-6-
YJICHHOTO TeTepoapuiia, PeHIT WK S-6-4JIeHHBIH reTepoapuil HeoOs3aTeNIbHO 3aMEIIeHbI OTHUM
wi 0oJiee 3aMEeCTUTEISIMH, BBIOPAHHBIMHU U3 T'PYMIIbI, COCTOser u3 rayjoreHa, Cjoankmna, O
(okco), S (cymshunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOHparoT U3 Bomopona, Ciiankuna, Cjsankumiruapokcmna, Cs.
7IUKJIOATIKWIIA, (PeHMIIA, MOHOLIMKJIMYECKOTO S5-6-4JIeHHOTO rerepoapuia u SO,R", benun wim
5-6-uneHHBIN TeTepoapyl HeoOsI3aTeNbHO 3aMeIleHbl OIHUM Wi Oojiee 3aMECTUTENSIMHU,
BbIOPaHHBIMU M3 TPYIMIbL, coctosuiei u3 ramoreHa, Cjankuna, O (okco), S (cynbdunmmna),
NR’R?, OR® u SR?;

R'® rpynner HesaBucumo BbiGHparoT u3 C4ankuna U GeHuwia, PeHHn HeoBs3aTeIbHO
3aMelleH OJHUM WK 0oJjiee 3aMECTUTENISIMU, BBIOPAHHBIMHU U3 TPYIIIbI, COCTOSIIEH U3 rajloreHa,
Croanxuia, O (okco), S (cynbduuuna), NR’RY, OR® u SR®; u

R' BBIGHpalOT M3 TPYMIBL cOCTOAWEH W3 (eHHNAa W MUPHANIA, e (GeHHIbHAs |
MUPHUIWJIbHAS TPYIIBI  HEOOsS3aTeNIbHO 3aMeIleHbl OJHHM MM OoJiee 3aMEeCTHTENISIMHU,
BBIOpaHHBIMU U3 TPYIIBI, cocTosiei u3 ranoreHa, Ciyankumia, O (okco), S(cynpdpununa), Ci.
4QJTKOKCH, CONR3R4, NR3R4, ORS, runpokcuna, OCF;, -CFs, RS, Csymuknoankuna, Csu.
7TETEPOLIUKIINIIA, COR" , SOZR13 , C14aJ'IKI/IJ'I-C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, CL
4aNKIIT-C3 7IUKIOATKHIIA, COC1_4aJ'IKI/IJ'I-NR14R15, AMUHOKHCJIOTBI ¥ Y€TBEPTUYHOTO
amMoHHeBoro karnona (NH'%4").

5. CoenuHenne mo mMyHKTY 4 win ero (apMaleBTHUECKU MpUeMiIeMasi COJib, THIpAT,

COJIbBAT WJIH CJIOXKHBIN 3¢up, umeromiee oduyro Gopmyny (V):



RT
N
/ >—R2
R H V)

rmue R? sBasiercs NH;;
R’ sBstercs KOHJICHCUPOBAHHOW OWIMKJINYECKOH CHUCTEMOM, BBIOPAHHON W3 TPYIIIIbI,

COCTOSIIIEN U3:

(Ta) (Th) (Ic) (Id) (Te)
‘(\N (\NRQ (\NR12
:1\1/‘ S R?1/ X R”/’ S
L L L »—‘Jj
Rr1 =3 R11
(If) (I3) (Ik)

roe kaxpii R siasercs BOZIOPOZIOM, U R" BBIOMparOT u3 Bopopona, Cisankuna, Cs.
suukioankuna, C47reTeponuKIna, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C14anKm-OR14, Ci.
sank-NRM“R Y, C14ankun-Cs_7LIUKJIOATKHIIA, COC1_4aJ'IKI/IJ'I-NR14R15, AMUHOKHCJIOTBI U
YeTBEpPTHYHOrO aMMOHHeBOro katioHa (NR';);

R" BeIOMparoT u3 Cj4ankmna, Cssuukioankuia, GeHusa U MOHOLMKIMYECKOro 5-6-
YJIEHHOTO rerepoapuiia, GeHwT WK 5-6-4JIeHHbINH reTepoapus HeoOsi3aTeIbHO 3aMEIIeHbI OTHUM
win OoJiee 3aMEeCTUTENISIMH, BBIOPAHHBIMHU U3 TPYMIIbI, COCTOsIel u3 ranoreHa, Cjoankuna, O
(oxco), S (cyasdunnna), NR'RY, OR® u SR?;

R u R'® uesasucumo BbIOMparoT U3 Bomopona, Ciaankuna, Cjsankunruapokcuna, Cs.
7IUKJIOANIKIIA, (DeHUIIA, MOHOLIMKJIMYECKOTO S5-6-4JIeHHOTO reTepoapuiia u SO,R", beHun wim
5-6-ujieHHBIH TeTepoapwyl HeoOs3aTeNIbHO 3aMElIeHbl OJHUM WU Oojiee 3aMECTHTEISIMHU,
BBIOpAaHHBIMU W3 TPYIIBL, cocTosiei u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmma),
NR’R*, OR? u SR?;

R'® rpynmer Hesasucumo BiGHparoT u3 Ciiankina U (GeHnia, BeHHn HeoBA3aTeTbHO
3aMeIleH OHUM WU 0oJjiee 3aMECTHTEIISIMU, BBIOPAHHBIMHU U3 TPYIIBI, COCTOSIIEH U3 rajioreHa,
C1ankuia, O (okco), S (cynbdunmna), NR’R?, OR® u SR?;

R' BeIGHparOT M3 TpymmBL cocTosAmel W3 (eHHNA M MUPHANIA, e (BeHHIbHAS W
MUPHAWIbHAS TPYIIBI HEOOs3aTeNbHO 3aMelIeHbl OJHUM MM Oojiee 3aMEeCTHTEISIMHU,

BBIOpAaHHBIMU U3 TPYIIBI, cocTosiiei u3 ranoreHa, Ciyankuna, O (okco), S(cynpdpununa), Ci.
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4ATKOKCH, CONR3R4, NR3R4, ORS, runpokcunia, OCF;, -CFs, RS, Csymuknoankuna, Ca
7T€TEPOLIUKIINIIA, COR" , SOZR13 , C14aJ'IKI/IJ'I-C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, C.
4aKHT-C3 7IUKIOATKIIIA, COC1_4aJ'IKI/IJ'I-NR14R15, AMUHOKHMCJIOTBI ¥ Y€TBEPTUYHOTO
ammMoHmeBoro karrona (NH',Y).

6. CoenuHeHue no nyHKTy 4 wmu 5, rae R BBIOMPAIOT U3 TPYIIIBL, COCTOSIIEH u3
(deHnIbHOW W NHUPUAWIBHOW TIPYNNbL, HEOOs3aTeNbHO 3aMELIeHHOW OIHMM MM OoJjee
3aMeCTUTeNsIMH, BbIOpaHHbIMU U3 rpymmbl, cocrosimei u3 Cl, F, NH,, NHMe, C;ankuna, C;.
>ankokcu, CONH,, CONHMe, CONMe,, OCH,Csuuknoankuna, OCsuukioankuna, OCF3; u
TUIPOKCHIIA, TIPEAIIOYTUTENILHO HEOOs3aTEIbHO 3aMEIIEHHON OJJHUM WK O0Jiee 3aMEeCTUTEIISIMH,
BbIOpaHHBIMU U3 Tpymmbl, coctosieii u3 Cl, F, NH,, NHMe u Cyankuna.

7. CoenuHeHHe MO JIOOOMY W3 TMYHKTOB 4-6, rnae R’ semsiercs KOHJIEHCUPOBaHHOU

OUIMKJTMYECKON CHCTEMOM, BHIOPAHHOW U3 TPYIIIbI, COCTOSIIEH U3:

O\/ R O\/ O\/ \ O\/
Rr11 | \\ C ‘ \ R | \ Rr1 | R | \
//'ﬁ S LA A R//'y

=3 =3 rM
(Ta) (Tb) (Tc) (Td) (Te)
:1\1/’ o R?(/ > R“/ ’ S
N LA LA
R RN RN
(If) (I3) (Ik)

roe kaxmeii R' sssercs BOZIOPOZIOM, U R'? BeIOMparOT u3 Boxopoxaa, Cjsankuna, Cs.
suuknoankuia, Cg;reTeponuKIiInia, CORB, SOZRB, C1_4aJ'IKI/IJI-C02R14, C14anK1/m—ORI4, Ci.
43.JIKI/IJI-NR14R15, Cgankun-Cs 71UKI0aIKUIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKMCIIOTBI U
YeTBePTUYHOrO aMMOHHEBOro katioHa (NR'®4);

RY BeIOUparoT U3 Cj4ankuna, CsrIukioaikuwia, (eHnna U MOHOLMKIUYECKOro S-6-
YJIEHHOTO reTepoapuiia, GeHwT WK S-6-4JIeHHBIH reTepoapuil HeoOs3aTeIbHO 3aMEIIeHbI OTHUM
win OoJiee 3aMEeCTUTENISIMU, BBRIOPAHHBIMHU U3 TPYMIIbI, COCTOsIeH u3 ranoreHa, Cjoanmkmna, O
(okco), S (cynbdunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BBIOHparoT U3 Bomopona, Ciankuna, Cisankunruapokcuna, Cs
7IUKJIOANIKIIA, (PeHUIIa, MOHOLMKJIMYECKOTO S5-6-4JIEHHOTO reTepoapuia u SO,R", benun wim
5-6-ujieHHBIN TeTepoapyl HeoOs3aTeNIbHO 3aMEIIeHbl OJHUM WIH Oojiee 3aMeCTUTEISIMH,
BBIOpAaHHBIMU W3 TPYMIbL, cocTosiimeit u3 ramoreHa, Cioankmma, O (okco), S (cynapdpuHmma),
NR’R*, OR? u SR?;

R'® rpynmer Hesasucumo BeiGuparoT u3 Cjankmna U GeHna, BeHHT HeoBs3aTeTbHO
3aMeIleH OHUM WK 0oJiee 3aMECTHTEIISIMHU, BBIOPAHHBIMU U3 TPYIIIBI, COCTOSIICH U3 rajloreHa,
C1oankuna, O (okco), S (cynbdunmna), NR’R?, OR® u SR’
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8. CoenuHenue mo JM0OOMY W3 MYHKTOB 4-7, rae R'" spnsercs NUPUAWILHON IPYIIION
HEeoOs13aTeNIbHO 3aMEINEeHHOW ONHUM WiIH 0oJiee 3aMeCTHTESIMM, BBIOPAHHBIMU W3 TPYIIIIbL,
cocrosimeir u3 Cl, F, NH,, NHMe, Ci,ankuna, Ci,ankokcu, CONH,, CONHMe, CONMe,,
OCH,Csuuknoankuna, OCsmuknoankuna, OCF3; u rugpokcuna; npeanoyTUTENbHO 3aMeIEHHON
OIHMM WM OoJiee 3aMeCTUTENsIMHU, BBIOpaHHbIMU U3 rpymnsl, cocrosuei usz Cl, F, NH,, NHMe
u Cioankuia.

9. CoenuHeHnne no moOOMy U3 NMyHKTOB 4-8 win ero (apMaleBTHUECKH NpHuemiieMast

COJIb, TUAPAT, COJIbBAT WJIH CJIOKHBIHN 3up, nmerornee ooy Gopmyny (V):

RT
N
=
10 N
R H R
rae R? sBnsercs NH>;

K\NRQ

)

R’ sBnsercs (Ie) u kaxusii R'! sBisercs Bonoponom n R Beibuparor

14 14
u3 Bojopoxaa, Cjsankuna, Csjuuknoankuia, Cp4ankun-COR™, Cigankun-OR™ u Cj4ankun-
NRR':

R u RY nesasucumo BbIOMparoT u3 Bopopoxaa, Cjsankuna, Csyaukioankuia, GeHuna,
MOHOLMKJIIMYECKOTO S5-6-uJIeHHOrO reTepoapuia u SO,R", (beHnn i 5-6-4IeHHbII reTepoapui
HeoOsI3aTeNIbHO 3aMelIeHbl OJHUM MJIH 0ojiee 3aMEeCTUTENSIMH, BBIODAHHBIMH W3 TPYIIIIbI,
cocrositiei u3 rajnorena, Cjankuia, O (okco), S (cynpdpununa), NR3R4, OR> u SR3;

R" BoIOUparoT u3 Cjjankuna, CsrIukioaikuia, (eHnna U MOHOLMKJIUYECKOro S-6-
YJIEHHOTO rerepoapuiia, GeHwT WK 5-6-4JIeHHBINH reTepoapus HeoOsi3aTeIbHO 3aMEIIeHbI OTHUM
win OoJiee 3aMEeCTUTENSIMH, BBHIOPAHHBIMHU U3 TPYMIIbI, COCTOsMIEH u3 ranoreHa, Cioankuna, O
(0xco), S (cymabdunmna), NR’RY, OR® u SR?; u

R sBusercs NUPUAMIBHOW TPYNIOH, TZe NHPUAWJIbHAS Tpynmna HeoOs3aTeNbHO
3aMelneHa OIHUM WK OoJiee 3aMeCTUTENSIMH, BbIOpaHHBIMU M3 rpymmbl, cocrosimed u3 Cl, F,
NH, n meTnna.

10. CoenuHenue mo JOOOMy M3 MYHKTOB 4-9 win ero (apmMauneBTHUECKH MpHeMIIeMast

COJIb, TUAPAT, COJBBAT WJIH CJIOKHBIHN 3up, nMmetroinee ooy hopmyny (V):
R7
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2
rae R” ssnsercsa NHy;

(\NR12

R’ sBnsercs (Ie) m xaxnmpIit R sBmsercs BOZOPOAOM U R" BBIOMPAIOT

14 14
u3 Bopopoxaa, Cisankuna, Csyuuknoankmia, Cigankun-COR™, Cisankun-OR™ u Cysankun-

NR14R15'

R u R" HesaBucumo BbIOMparoT u3 Bopopoxaa, Ciqankuna, Cs7Iukioankuia, GeHuna,
MOHOIMKJITHYECKOTO S5-6-4JIGHHOTO rerepoapuia u SO,R", (beHuT Wi 5-6-4JIeHHBII reTepoapu
HEeOoOsI3aTeNIbHO 3aMELIeHbl OJHUM WM 0ojiee 3aMEeCTUTENSIMH, BbIODAHHBIMH M3 TPYIIIBL
cocrosiieii u3 ranorena, Cioankuna, O (0kco), S (cyappunmia), NR’R?, OR? u SR*;

R"” BoiGupator 3 Cjankmna, Ci7HHKI0ANKIIa, GEHNIA U MOHOLMKIHYECKOTO 5-6-
YJIEHHOTO TeTepoapmiia, PeHn Uik S-6-4JIeHHBIH reTepoapui HeoOsS3aTeIbHO 3aMEIIeHbI OTHUM
win 0oJiee 3aMEeCTUTENISIMH, BBIOPAHHBIMHU U3 TPYMIbI, COCTOsMIer u3 ranoreHa, Cioamkmna, O
(oxco), S (cymbdunnna), NR’RY, OR® u SR?; u

R sBusercs NUPUAMIBHOW TPYNIOH, TI7e NHPUAWJIbHAS Tpynmna HeoOs3aTeNbHO
3aMelIeHa METHUIIOM.

11. Coenunenne mo moOoMy u3 MyHKTOB 4-10 mu ero dapManeBTUYECKH MpUeMIIeMast

COJIb, TUAPAT, COJBBAT HJIU CJIOKHBIHN 3up, nMmeroinee ooy popmyny (V):

RT
N
=
10 N
R H R
rae R? sBnsercs NH,;

K\NRWZ

\/ \

)

- 12
R’ sBnsercs (Ie) m xaxxaeiii R sBsiercst BogopoaoM u R~ BeiOuparot

14 14
u3 Bojopoxaa, Cjsankuna, Csjuuknoankuia, Cp4ankun-CO,R™, Ciankun-OR™ u Cj4ankun-
NRMR':

R" u RY nesasucumo BbIOHparoT U3 Bopopoxaa, Ci4ankuna, Cs7IuKiIoankuia, GeHuna,
MOHOIMKJIMYECKOTO S5-6-4JIGHHOTO rerepoapuia u SO,R", (beHu 1 5-6-4JIeHHBIH reTepoapu
HeoOs3aTeIbHO 3aMEIIeHbl ONHMM WM Oojiee 3aMECTUTENISIMU, BBIOPAHHBIMH W3 TPYIIIHI,
cocrosiiei u3 rajnorena, Cioankuna, O (okco), S (cyapdunmia), NR’R?, OR? u SR*;

R"” Beibupator u3 Cjankmna, Cs7HHKI0ANKIIA, GEHIIA U MOHOLMKIHYECKOTO 5-6-

YJIEHHOTO TeTepoapua, GeHns Uil 5-6-4IeHHbIH rerepoapuil HeoOs3aTeNbHO 3aMeLeHbl OTHUM
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win 0oJiee 3aMEeCTUTENISIMH, BBIOPAHHBIMHU U3 TPYMIIbI, COCTOsmer u3 ranoreHa, Cioankmna, O
34 3 3
(okco), S (cynmpdpununa), NR°R", OR” u SR”; u
. . . 1
R senstercs MUPUIWIBHON TPYNION, 3aMEIIEHHONH MEeTHJIOM, MPENNOYTUTENbHO, R 0

N~

-

ABJIACTCA

12. Coenunenne obmeii ¢opmyisl (II) wmu ero gapmarneBTHYECKH MpuemMyeMasi COJb,

ruapar, COJIbBaT UJIH CJIOKHBIN 3(1)I/Ip:
R7
N
)
X1

X' BeiGupator n3 NR' mwm S;

R10 (II)

rae

R' BriGuparot u3 Bogopona min C1aKuma;

R’ BoIGHpAIOT U3 rpymmbl, cocrosmei u3 S (cympdunnaa), O (okco), NR’R?, mmano, -
CHZNR5R6, metmia (-CHj3), ranorena, ruipokcua, -CONR? R4, u COOH;

R® u R* HesaBucumo BBIOUPAIOT U3 TPYIIIbI, COCTOsIIEH n3 Bogopona, Cj sankua, COR’,
CONR’R®, CO:R’, Cpamknn-NR'RY

wm R® u R Bmecre ¢ aromom a30Ta, K KOTOPOMY OHHU NPHCOEIHHEHBI, 0Opa3yioT
MOHOIMKIINYECKYIO 4-7-4JIEHHYIO [IUKIMYECKYI0 aMHHOBYIO TPYIIY, TA€ IPyIIa Heo0sA3aTeNbHO
3aMelneHa OMHUM WM OoJiee 3aMEeCTUTENSIMU, BBIOPAHHBIMU M3 TPYIIIbL, COCTOSIIEH U3 NRR,
C1aJIKOKCH U OKCO;

R’ 1 R® He3aBHCHMO BHIGHPAIOT U3 IPYIIIBI, COCTOALIEH U3 Bopopona u C | 4alKuia;

R’ BBIOMPAIOT U3 TPYIIIbL, COCTOsIeNd u3 (DeHUsa, MOHOIMKIHYECKOrO S5-7-4JIEHHOTO
reTEePOLMKIINIA U MOHOLMKIMYECKOTO 5- WM O-4JEHHOro rerepoapwia, rae (GeHuwn 3aMerneH
OIHUM WU OoJiee 3aMEeCTUTENISIMU, BbIOPAHHBIMU W3 TPYIIIBI, COCTOSLICH U3 NR’R?, CONR’R?,
ORS, OCF;, OCH2CN u rugpokcuia, U MOHOIIUKIIMYECKAs S- WM 7-4JIeHHAsl TeTePOLIMKITHIIbHAS
U MOHOLMKJINYECKAs S5- WM O-4ieHHas IeTepOoapuiibHasl TPYMIbl HEOOS3aTEbHO 3aMELIeHbI
OOHUM WM OoJee 3aMEeCTUTENISIMH, BBIOPAHHBIMU W3 TPYIIBI, cocTosimed u3 ranoreHa, Ci.
sankuia, CiadKOKCH, NR? R4, CONR? R4, ORS, OCF;, Cjsankokcn-CN u ruapoKCcuia;

umm R’ semstercs KOHJICHCHPOBAHHOW OWIMKINYECKONH CHUCTEMOH, BBIOpaHHOH U3

rpyImmel, cocrosimei u3 iodoi u3 (Ia)-(Ik):
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o 1 N
Rn‘l\ " A °\/|\ R,/|\ :;’\
‘ R‘l'l
= L P
R”// rrrr R - R”// R RM \J_,J
(Ia) (Ib) (Lc) (Id) (le)
(\N R”_I//\o ) O/‘:N
N. NR AN 11\/ N \/ AN
Rﬁ/ | \ \b\ R | R‘H |
P N/~
5 SN AN K
(IL) (Ig) (Ih) (I1)
(_\NRQ NR12
/
R?{ X R”/ X
L L
R R
(I3) (Ik)

rae kaxbiii R' Hesasrcnmo BbiGHparoT u3 Bogopona, rasorena, O (okco) u Ci4alkuia;
u R"? BbIOMparoT u3 Bonmopoaa, Cjganmkuia, Cssuukimoankwia, Cs;reTeponuKIImia, COR" ,
SOZRB, C1_4aJ'IKI/IJI-C02R14, C14aJ'II(I/IJ'I—OR14, C1_4aJ'IKI/IJ'I—NR14R15, Ci4ankun-Cs_7LIMKI0ANIKHIA,
COC1_4aJ'IKI/IJ'I-NR14R15, AMHUHOKHCJIOTBI 1 Y€TBEPTUYHOTO aMMOHHEBOI'O KATHOHA (NR164+);

R BeIOMpatoT n3 Cjiankmna, Csyumkiaoankuna, (GeHuIa ¥ MOHOLMKJINYECKOro S5-6-
YJIEHHOTO reTepoapuia, rae GEeHus Wi S-6-4jeHHbIH reTepoapuil HeoOs3aTeIbHO 3aMeEIeHbI
ONHUM WK Oojiee 3aMECTHTENSIMH, BBIOPAHHBIMH W3 TPYIIIbIL, COCTOsiIer u3 rajorena, Ci.
~ankmia, O (okco), S (cynbdurmma), NR’R?, OR® u SR*;

R" u RY nesasucumo BbIOMparoT U3 Bomopona, Cisankuna, C;jankunruapokcuna, Cs.
7IUKJIOANIKIIA, (eHrIa, MOHOIUKIIMYECKOTO 5-6-4JIEeHHOTO TreTepoapmia 1 SO,R", rze benmn
WK 5-6-4JIeHHBIA TeTepoapuil HeoOs3aTeNIbHO 3aMeIleHbl OTHUM MM 0OJiee 3aMEeCTHTEIISIMH,
BBIOpAaHHBIMU W3 TPYMIBL, cocTosiieidl u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmma),
NR’R*, OR? u SR?;

R'® rpynmsl HesaBucumMo BoibuparoT u3 Cyankuia u Gerna, rae GpeHnT HeoBs3aTebHO
3aMeIleH OHUM WK 0oJjiee 3aMECTHTEIISIMU, BBIOPAHHBIMU U3 TPYIIIBI, COCTOSIICH U3 raJloreHa,
C1ankuia, O (okco), S (cynbdunmna), NR’R?, OR® u SR?;

R® BBIOMPAIOT M3 TPYIIIBI, COCTOSIIEH U3 3-5-4JIEHHOTO LIUKJIOAJIKIIIA 1 CH2R9;

R’ BBIOMPAIOT M3 TPYNIbL, cocTosmell u3 (peHmna, MOHOLMKINYECKOro S5- WiH 6-
YJIGHHOTO reTepoapujia U MOHOUMKINYeckoro CsyIukioankuia, rae ¢eHwn uiau S5- wiu O-

YJICHHBIHN rerepoapuil HEOO0s3aTEILHO 3aMCIICHbl  OJHUM HJIH Oouee 3aMECTUTCIIAAMU,
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BBIOpAaHHBIMU W3 TPYMIBL, coctoseit u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmia),
NR’R*, OR® n SR’

R' BBIOMPAIOT M3 TPYIIBI, COCTOSIIEH M3 (PEeHMIa M MOHOLMKJINYECKOTO S- WM 6-
YJIEHHOTO TI'eTepOapUIIbHOTO KOJblla, rae (eHnT HeoOs3aTeNbHO 3aMelleH OJHMM Hiu Oonee
3aMEeCTUTENSIMM, BBIOpaHHBIMH M3 rpymmbl, coctosmeit u3  Cigankmma, O (okco),
S(Cyﬂbd)HHHHa),CONR3R4, NR3R4, ORS, runpokcuna, OCF;, -CFs, Rg, Ciqmuknoankuna, Cy.
7T€TePOLIMKIINIIA, COR13, SOgRl?’, C14aJIKI/IJI-C02R14, C1_4aJIKI/IJI—OR14, C1_4am<nn—NRl4R15, CL
4anKIIT-C3 71UKIIOAIKHIIA, COC1_4aJIKI/IJ'I-NR14R15, AMUHOKHCJIOTBI ¥ Y€TBEPTUYHOTO
aMMOHHMEBOIO KaTHUOHA (NH164+), U 5- uiM 6-4JIeHHbIE TeTePOapUIIbHBIC KOJIbIAa HEOOS3aTENbHO
3aMeIleHbl OJHUM WM OoJiee 3aMECTUTENSIMU, BBIOPAHHBIMH W3 TPYIIIbI, COCTOSINENH U3
ranorena, Cjankmia, O (okco), S(cyasduumna), Cjsanxoken, CONR’RY, NR’R*, OR?
ruapokcuna, OCF3, -CF;, RS, Csyuuknoankuna, C47reTepOLUKIIIA, COR" , SOQRB, C4anxun-
C02R14, C1_4aJIKI/IJI-OR14, C1_4aJ'IKI/IJ'I-NR14R15, Ciaanxun-Csyuukgoankuna, COC;4ankmi-
NR14R15, AMWHOKHUCIIOTBI ¥ YETBEPTUYHOIO AMMOHHUEBOTO KaTHOHA (NHI(’4+ ;

wm R' sBisercs KOHJIEHCHPOBAHHOW OWMLIMKIMYECKOW CHCTEMOW, BBIOPAHHOH W3

rpyIel, cocrosimei u3 modoi u3 (Ia)-(Ii):

UYL Oy
A D
‘ RT‘| /
R11// RH// Rﬁ// R11// K e
(Tc) (Id)

O\
11
(Te)

| o} o
NR'2 Phed \ AN
R1N1\ | SN | X R R”/’ AN
L L N\// vej P
R R RN il .
(If) (1g) (Ih) (I1)

L i 12
rne Kakablii R He3aBUCMMO BBIOMpAOT U3 Bomopona, ramoreHa u Cisankuna, u R
BbIOMpArOT U3 Bonopoaa u Ci4ankua.
13. Coenunenue mo nyHKTY 12 win ero ¢apManeBTHYECKH NpUeMiIeMasi COJlb, THPAT,

COJIbBAT WJIH CJIOXKHBIN 3¢up, umeromiee odmyro Gopmyny (I1I):

RT
N
S
1
R10 X (10
rae

X' BeiGuparor n3 NH nn S;
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R? Bribuparot u3 rpymmsl, cocrosimeit u3 NHR?, Cl, ruxpoxcnia, -CH,NR’R®, COOH u -
CONR’RY;

R® u R* HesaBucnmo BBIOUPAIOT U3 TPYIIIBI, COCTOsIEH U3 Bogopona u Cj_sankunia;

R’ u R® HesaBucHmo BBIOUPAIOT U3 TPYIIIBI, COCTOsIIEH U3 Bogopona u Cjrankunia;

R’ BRIGHpAIOT W3 TPYMIbI, COCTOSIIEH 13 (DEHMIA, MOHOLHKIHYECKOTrO G-uJEHHOrO
a30TCONEPIKAILEr0 TeTEePOLMKINIA U  MOHOLUKIMYECKOrO O-4JIEHHOrO a30TCOMAEpIKalIlero
rerepoapuia, rne (eHwIbHOe KOJbLO 3aMELIeHO OJHMM MM 0Oojee 3aMeCTUTEISIMU,
BbIOpaHHBIMU W3 Tpymibl, cocrosieit u3 NH,, NHMe, CONR3R4, ORS, OCF;, OCH,CN u
THIPOKCHIIA, M O-4JIEHHAs] a30TCONEpIKaIlasi reTepOLUKIIMIIbHAS U O-UJIeHHAs! a30TCOMAepIKaIas
reTepoapuiibHasl TPYMIbl HEOOS3aTENIbHO 3aMeIleHbl OAHMM N 0ojiee 3aMEeCTUTEINSIMHU,
BbIOpaHHbIMU W3 rpymnmbl, cocrosime w3 Cl, F, NH;, NHMe, Cj,ankuna, Ci,aaKokcw,
CONR’R?, OR®, OCF;3, OCH,CN u rumpokcuia;

um R’ semstercs KOHJIEHCHPOBAHHOW OWIUKINYECKOH CHUCTEMOW, BBIOpAaHHOH U3

IPyNIBbL, COCTOSALIEH U3:

N RM-— 2N O
Rr11 | \\ @) ‘ \ RY | \ Rr1 | \ = | \
= A
SN N
(Ta) (Th) (Tc) (Td) (Te)
’(\N \R'? (\NR12
N_ / /
R ’ S R?( N R ’ oS
R1'1// R11// R11// ‘J"rr
(IL) (I3) (Ik)

rie kaxabii R' HesaBicumo BbiGHpatoT u3 Bogopoxa, rajsorena, O (0kco) u C4aiKuia;
u R? BbIOMparoT u3 Bomopoxa, Cisamkumia, Cssuuknoankuia, Cs;reTepoLMKIIIIA, COR13,
SOZRB, C1_4aJIKI/IJ1—C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, Cgankmn-Cs 7IUKI0ANIKHUIIA,
COC1_4aJ'IKI/IJI-NR14R15, AMUHOKHCJIOTBI U YETBEPTUYHOTO aMMOHHUEBOT'O KaTHOHA (NRI(’4+ ;

RY BeIOUparoT U3 Cjgankmna, CsoIukioaikuwia, (peHnna U MOHOIMKINYECKOro S-6-
YJIEHHOTO reTepoapuiia, GeHwT Wi S-6-4JIeHHBIH reTepoapui HeoOs3aTeIbHO 3aMEIIeHbI OJTHUM
win OoJiee 3aMeCTHTEISIMH, BBIOPAHHBIMH M3 TPYMIIBL, cOCTosmel n3 ranoreHa, Cjjankuna, O
(okco), S (cymsdunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOHparoT U3 Bomopona, Ciankuna, Cisankmiruapokcuna, Cs
JIUKJIOANIKIIA, (PeHMIIA, MOHOMKJIMYECKOTO S5-6-4JIEHHOTO reTepoapuia u SO,R", benun wim
5-6-ujieHHBIN TeTepoapyl HeoOs3aTeNIbHO 3aMEIIeHbl OJHUM WJIH Oojiee 3aMeCTUTEISIMH,
BBIOpAaHHBIMU W3 TPYMIBL, cocrosieil u3 ramoreHa, Cioankmna, O (okco), S (cynabdpunmia),
NR’R?, OR’ u SR?;

16
R™ rpynmsl He3aBucumo BeIOMparoT u3 Cisankmna ¥ geHuna, GeHun HeoOs3aTeNbHO
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3aMeIleH OHUM WK 0oJjiee 3aMECTHTEIISIMU, BBIOPAHHBIMU U3 TPYIIIBI, COCTOSIICH U3 rajloreHa,
C1ankuia, O (okco), S (cynbduumna), NR’R*, OR® u SR?;

R’ BBIOMPAIOT M3 TPYIIBI, COCTOsIEH U3 (peHnIa, HeoOsA3aTeIbHO 3aMEeLICHHOTO OHUM
iy OoJee 3aMeCTUTENsIMU, BBIOpaHHBIME U3 rpynel, coctosuei u3 Cl, F, meruna, NH,, NHMe
u OH,

R" BBIOMPAIOT M3 TPYMIIbL, COCTOSIIIEH M3 (PeHMSIa U MOHOLMKJINYECKOrO O-4JIEHHOTO
a30TCOAEpIKaIlero  rerepoapuyia, MOHOLMKINYECKOr0  O-YJIEHHOTO  a30TCOMEPIKaIlero
rerepouukimia, rae (eHua HeoOs3aTeNIbHO 3aMelleH OJHUM WM OoJiee 3aMeCTUTENISIMH,
BBIOPAHHBIME U3 rpymmsl, cocrosmeli u3 Cjqankmia, O (okco), S(cyabdpunma), CONR’R?,
NR3R4, ORS, rugpokcuia, OCFs, -CFs, RS, Csyuuknoankuia, CyTeTepoLuKInIa, COR" ,
SOZRB, C1_4aJIKI/IJ1—C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, Cgankmn-Cs 7IUKI0ANIKHIIIA,
COC1_4aJ'IKI/IJI-NR14R15, AMUHOKHCJIOTBI U YETBEPTUYHOTO aMMOHHMEBOTO KaTHOHA (NH164+), u 6-
YJIeHHAs] TeTepoapuiibHasl U O-4JIEHHAs] TeTePOLMKIINIbHAS TPYIIIbI HEO0S3aTeIbHO 3aMEIIEeHbI
ONHUM WK OoJiee 3aMECTHTENSIMU, BBIOPAHHBIMH W3 TPYIIIbI, COCTOsIed u3 rajorena, Ci
sankuna, O (okco), S(cynbpununa), C; 4anKokcH, CONR? R4, NR? R4, ORS, rugpokcuna, OCF;, -
CF;, RS, Csyuuknoankmna, Cy7TeTeponuKinia, COR" , SOZR13 , C1_4aJ'IKI/IJ'I-COZR14, C4ankun-
OR14, C1_4aJ'IKI/IJ'I—NR14R15, Ci4anxmn-Cs_7IUKI0aIKIIA, COC1_4aJ'IKI/IJ'I-NR14R15, AMHUHOKHUCJIOTBI
U Y€TBEPTHYHOTO AMMOHHUEBOTO KATHOHA (NH164+ ;

wm R' sBmsercs KOHJIEHCUPOBAHHOW OWMLIMKJINYECKOW CHUCTEMOW, BBIOpAHHOW U3

IPYIIBbL, COCTOSALIEH U3:

(If)

. pll 12
rae Kaxkaeli R He3aBUCHMO BBIOWpArOT w3 Bomopoxa, rajorena u Cjsankmina u R

BbIOMparOT U3 Bonopoaa u Ci4ankuia.
14. Coenunenne o nyHKTY 12 nnm 13 wnmm ero apmaneBTHUECKH MpHEMIIeMasi COJb,

THIIPAT, COJIbBAT WIIH CIIOXKHBIN 3¢up, umeromiee odmyro Gopmyny (IV):
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RT
N
/ \ R2
10 N
R H av)
rme

R? BBIOUPAIOT M3 TPYMIIbI, COCTOSLICH 13 NHR? umm —CHZNRSR(’;

R’ 1 R* HesaBucHMO BHIGHPAIOT U3 IPYIIIBL, COCTOSIIEH n3 Boxopoaa U C_3alKuia;

R’ 1 R® HesaBHCHMO BHIGHPAIOT U3 IPYIIIIBL, COCTOSIIEH u3 Boxopona u CoalKuia;

R’ BBIGHPAIOT M3 TPYIIbL, COCTOSMEH U3 (hbeHHIa, MUPUIMIA M MHPUMUIANHA, TIe
(eHmIbHAS TpyNmna 3aMelneHa OJHUM HJIH Oojiee 3aMEeCTHTENSIMH, BbIOPAHHBIMU W3 TPYIIIIbIL,
cocrosierr u3 NH,, NHMe, CONH,, CONHMe, OCHZRQ, OCF;, OCH2CN u runpokcun, u
NUPUAMIbHAS TPYyNNa HeoOs3aTeNbHO 3aMelleHa OJHMM MWiId Oojee  3aMeCTUTENSIMHU,
BbIOpaHHbIMU W3 rpynmbl, coctosimeit u3 Cl, F, NH,, Me, NHMe, merokcu, stokcu, CONH,,
CONHMe, OCH,R’, OCF3, OCH,CN 1 rugpoKcuia;

umn R’ semstercs KOHJIEHCHPOBAHHOW OWIMKINYECKONH CHUCTEMOH, BBIOpAaHHOH U3

IPyNIBbL, COCTOSALIEH U3:

~ 0L L O
p "% o/ KN %
=1 ’ X b ‘ N o | AN R11 | » | AN
F
AN AN KN RN
(Ic) (Id)

(Ta) (Ib) (Te)
(\N (‘\NRW NRE
N / /
R ’ S R?‘l = R ’ o~
Rﬂ// R1'I// R11// rj‘rr
(If) (I3) (Ik)

re kaxnpii R' HesaBrcnmo BBIOMpArOT U3 Bopopoxaa, F, O (okco), MeTuna u 3Tuia;, u
R" BbIOMparoT w3 Bomopona, Ciaanmkmna, Cssuuknoankmia, CssreTepoLUKINIA, COR",
SOzR13, C1_4aJ'IKI/IJI—C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, C1ankmn-Cs 7IUKIOANKHIIIA,
COC1_4aJ'IKI/IJ'I-NR14R15, AMHUHOKHCJIOTBI U YETBEPTUYHOTO aMMOHHUEBOT'O KaTHOHA (NR164+);

R"” BeiGupator u3 Cjyankmna, Cs7HHKI0ANKIIA, GEHIIA U MOHOLMKIMYECKOTO 5-6-
YJICHHOTO reTepoapuiia, GeHwT Wi S-6-4JIeHHBIH reTepoapuil HeoOs3aTeIbHO 3aMEIIeHbI OTHUM
win 0oJiee 3aMEeCTUTEIISIMH, BBIOPAHHBIMHU U3 TPYMIIbI, COCTOsIen u3 ranoreHa, Cjoankmna, O
(okco), S (cynbdunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOHparoT U3 Bomopona, Ciiankuna, Cisankmiruapokcmna, Cs.

13
7IUKJIOANIKMIIA, (PeHUIIa, MOHOLMKJIMYECKOTO S-6-uneHHoro rerepoapmwia u SO,R™, denun wiu
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5-6-uneHHBIN TreTepoapmyl HeoOs13aTeNbHO 3aMeIleHbl OIHUM Wi Oojee 3aMECTUTENSIMU,
BBIOpAaHHBIMU W3 TPYIIBL, coctosiieil u3 ramoreHa, Cioankmna, O (okco), S (cynabdpunmma),
NR’R*, OR® n SR’

R'® rpynmer Hesasucumo BiGuparoT u3 Ciiankmna u GeHna, BeHHn HeoBA3aTeTbHO
3aMelleH OIHUM HJIH 00Jiee 3aMEeCTUTENSIMH, BIOPAHHBIMU M3 TPYIIIbI, COCTOSIIEH U3 rajloreHa,
Ciankuna, O (okco), S (cynbdunuia), NR’R*, OR® u SR,

R’ BHIOMPAIOT M3 IpYIIbL, COCTOALIEH 13 (DEHMNA, HeOOA3aTENBHO 3aMerneHHoro F,
mermioM, NH, u OH;

R'” BLIGHpAIOT U3 rpyIIbl, COCTOSMEH U3 eHNIIa, MPHANIA i THPHANHOHA, Te (eHHT
HEeoOsI3aTeNIbHO 3aMEIIeH OJHUM WM OoJjiee 3aMECTUTENSIMH, BBIODAHHBIMH W3 TPYIIIbL,
cocrosimeii u3 Cjankmia, O (okco), S(cymbduumm), CONR’R?, NR’R?, OR®, rumpokcuia,
OCF;, -CF;, Rg, Cs_quuknoankuna, Cs reTeponuKInia, COR" , SOZR13 , C1_4aJIKI/IJI—C02R14, C.
4aJ'IKI/IJ'I-OR14, C1_4aJIKI/IJ'I-NR14R15, Ciganxmn-Cs 7IUKI0aIKHUIIA, COC1_4aJIKI/IJI-NR14R15,
AMHHOKHCJIOTHI W YeTBEPTHYHOr0 aMMoHHeBoro karrona (NH'®*), n mupuamn HeoGszaTenbHO
3aMelIeH OTHUM WIH 0oJiee 3aMECTHTENSIMH, BLIOPAHHBIMU U3 TPYTIIIBIL, COCTOSIIIEN U3 rajoreHa,
Cianxmia, O (okco), S(cyappunmia), Cjsankokcn, CONR’RY, NR'RY, OR®, rumpokcuna,
OCF;, -CF;, RS, Csquuknoankuia, Cy reTeponuKIna, COR" , SOZR13 , C1_4aJ'IKI/IJ'I—C02R14, C.L
4aJ'IKI/IJ'I-OR14, C14aJ'IKI/IJ'I-NR14R15, Ciganxmn-Cs_7IIUKI0aIKHIIA, COC1_4aJ'IKI/IJI-NR14R15,
AMHHOKHCIIOTHI M 4€TBEPTHIHOTO aMMOHHMeBOro katuona (NH'®,H).

15. Coenunenue no modomMy U3 myHKTOB 12-14 nnm ero apmaneBTHUECKH pUeMieMast

COJIb, TUAPAT, COJBBAT HJIH CJIOXKHBIH 3dup, nmeroinee ooy hopmyny (V):

R7
N
/ \ R2
10 N
R H V)
rac

R? sBisiercss NHa;

R’ BeIGHpAIOT M3 TPYMIBL, COCTOsIIEi n3 DEHUIa W TUPUAKIA, rae (eHHIbHAs TPyIna
3aMelleHa OTHUM WM OoJiee 3aMECTUTEISIMH, BbIOPAHHBIMU M3 Ipymmbl, cocrosimeil u3 NHo,
NHMe, CONH,, OCHx¢propdennna u ruapokcuia, U MUPHAWIbHAS TPyNna HeoOs3aTeabHO
3aMelIeHa OTHUM WM OoJiee 3aMECTUTEINIIMHU, BBIOpaHHBIMU W3 rpymmsbl, coctosmed u3 Cl, F,
NH,, Me, NHMe, metokcu, CONH,, OCH,¢dropdennna u runpokcuna;

umm R’ semstercs KOHJIEHCHPOBAHHOW OWIIMKJINYECKOH CHCTEMOM, BBIOPaHHON U3

IPyNIBbL, COCTOSALIEH U3:



N R — O. oL
g1 ’ AN o ‘ N R”/| N Rl Xy » | N
R”/ 7~ ffrc R11// R”// Rﬁ/ 7 R”//
(Ta) (Ib) (Tc) (Id) (Ie)
hN (-‘\Nm (\NRQ
:1\1/’ o R?f/ = R“/ ’ S
o AL o4 r‘fr
R11 R11 R'I‘I
(If) (IJ) (Ik)

II€ KaKIbIi R!! spnsercs BOZOPONIOM, H R BbIOMparOT U3 Bogopona, Ci4amkuna, Cs
suuknoankuia, Cs;reTeponuKInia, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C14aJ'IKI/IJI—OR14, Ci
4aJ'IKI/IJ'I-NR14R15, Csanxun-Cs ;TuAPOKCHIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMHUHOKMCJIOTBL U
4eTBEPTUYHOIO AMMOHHMEBOT'O KaTHOHA (NR164+);

RY BeIOUparoT U3 Cjankmna, CsyIukioankwia, (peHnmTa U MOHOIMKINYECKOro S-6-
YJICHHOTO reTepoapuiia, GeHwT Wik S-6-4IeHHBIH reTepoapui HeoOsi3aTeIbHO 3aMeeHbl OTHUM
wi 0oJiee 3aMEeCTUTEISIMH, BBIOPAHHBIMHU U3 T'PYMIIbI, COCTOser u3 rayjoreHa, Cjoankmna, O
(okco), S (cymshunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOHparoT u3 Bomopona, Ciiankuna, Cjsankmiruapokcmna, Cs
7IUKJIOANIKWIA, (PeHMIIA, MOHOLIMKJIMYECKOTO S5-6-4JIeHHOTO rerepoapuia u SO,R", benun wim
5-6-uneHHBIN TeTepoapyl HeoOsI3aTeNbHO 3aMeIleHbl OIHUM Wi Oojiee 3aMECTUTENSIMHU,
BbIOPaHHBIMU M3 TPYIMIbL, coctosuiei u3 ramoreHa, Cjankuna, O (okco), S (cynbdunuma),
NR’R*, OR® u SR?;

R'® rpynner HesaBucumo BbiGHparoT u3 C4ankuna U GeHuwia, PeHHn HeoBs3aTeIbHO
3aMeIleHbl OMHUM WM 0Ojiee 3aMECTUTENISIMH, BbIOPAHHBIMHU M3 TPYIIIbL, COCTOSIIEN U3
raniorena, Cioankuna, O (0kco), S (cynppunmia), NR’R?, OR* u SR*; u

RY BBIOMPAIOT W3 TPYMIbL, CcocTosiied w3 QeHwna W nupuguna, rae (QeHwn
HeOOsI3aTeNIbHO 3aMelleH OIHMM WM Oojiee 3aMECTUTENISIMH, BBIODAHHBIMH W3 TPYIIIIbI,
cocrosimeii u3 Cjqankma, O (okco), S(cymbduumm), CONR’R?, NR’R?, OR®, rumpokcuna,
OCF;, -CF;, Rg, Cs_quuknoankuia, C4reTeponuKIna, COR" , SOZR13 , C1_4aJ'IKI/IJI—C02R14, Ci
4aJ'IKI/IJ'I-OR14, C14aJ'IKI/IJ'I-NR14R15, Ciganxun-Cs_7IUKI0aIKHUIIA, COC1_4aJ'IKI/IJI—NR14R15,
AMHHOKHUCJIOTHI ¥ YE€TBEPTHYHOTO aMMOHHUEBOTO KaTHOHA (NH164+), U TUPUIIT HEOOS3aTeNIbHO
3aMeIleH OHUM WU 0oJjiee 3aMECTHTEIISIMU, BBIOPAHHBIMHU U3 TPYIIIBI, COCTOSIIECH 13 TaJIOTeHa,
Ciaamxkmna, O (okco), S(cymbunmna), Cisamkokcw, CONR’R?, NR’R?, OR®, THIIPOKCHJIA,
OCF;, -CF;, RS, Csquuknoankuia, C47reTepoLuKIIna, COR" , SOZR13 , C1_4aJ'IKI/IJ'I-C02R14, Ci.
4aJ'IKI/IJ'I-OR14, C14aJ'IKI/IJ'I-NR14R15, Cianxmn-Cs 71IUKI0aIKHIIA, COC1_4anKHJ1-NR14R15,
AMHHOKHUCJIOTHI M Y€TBEPTUYHOTO aMMOHHEBOI'O KATUOHA (NH164+).

16. Coenunenue mo myHKTY 15 mnum ero ¢apManeBTHYECKH IpuemieMasi Cojlb, THApAT,
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COJIbBAT WJIH CJIOXKHBIN 3¢up, umeromiee ooy Gopmyny (V):

R7
N
/ >—R2
R10 H W

rmue R? sBnsercs NH,;

)

R’ sBstercs KOHJEHCUPOBAHHOW OWIMKJIMYECKONW CHUCTEMOH, BBIOPAHHOW W3 TPYIIIIHL,

COCTOSIILEN U3:

Y LY O
? 0
o] " N

P4 RIS Oy ﬂ/ O
R | \ © ‘ N Rﬁ/ | \ R | \ Rﬂ/l \
s L
R”/ 7 x"fr R11/ / R”// R”/ R ‘JJ:
(Ta) (Th) (Ic) (Id) (Te)
‘(\N (\NRQ (\NR12
:T/‘@y R?f/ X R”/ ’ =
KA K KN
(If) (I3) (Ik)

rae kaxapii R sistercs BOZIOPOZIOM, U R" BBIOMparoT U3 Bopopona, Cisankuna, Cs.
suukJoankuia, Cs7reTeporuKinia, COR13, SOZR13, C1-4aJ'IKI/IJ'I-C02R14, C1_4aJ'IKI/IJ1-ORI4, Ci.
4aJ'IKI/IJ'I-NR14R15, C14ankun-Cs_7IIUKJIOATKUIIA, COC1-4aJ'IKI/IJ'I-NR14R15, AMHUHOKHUCJIOTBI U
YeTBEpPTHYHOrO aMMOHHeBoro katioHa (NR'4);

RY BoIOUparoT U3 Ciqankuna, Cs7ukioaikuia, (eHnna U MOHOLMKJIUYECKOro S-6-
YJIEHHOTO reTepoapuiia, GeHwT WK 5-6-4JIeHHbIH reTepoapui HeoOs3aTeIbHO 3aMEIIeHbI OJHUM
win OoJiee 3aMECTUTENISIMH, BBHIOPAHHBIMHU U3 TPYIMIbI, COCTOsIIeH u3 ranoreHa, Cioankuna, O
(oxco), S (cyasdunnna), NR'RY, OR® u SR?;

R™ u R'® uesasucumo BbIOMparoT U3 Bomopona, Ciaankuna, Cisankunruapokcuna, Cs.
7IUKJIOANIKIIA, (PeHUIIa, MOHOLIMKJIMYECKOTO S5-6-4JIeHHOTO reTepoapuiia u SO,R", beHun wim
5-6-uNieHHBIN TeTepoapwyl HeoOs3aTeNIbHO 3aMEIIeHbl OJHUM WJIH Oojiee 3aMeCTUTENSIMH,
BBIOpAaHHBIMU W3 TPYIIbL, cocTosei u3 ramoreHa, Cioankmma, O (okco), S (cynapdpuHmma),
NR’R*, OR? u SR?;

R'® rpynmer Hesasucumo BeiGHparoT u3 C4ankiia ¥ (ernna, BeHHT Heobs3aTeNbHO
3aMeIleHbl OJHUM WJIU OoJiee 3aMECTHTENSIMH, BBIOPDAHHBIMH W3 TPYIIIbL, COCTOSINEH H3
rasiorena, Cyankuna, O (okco), S (cynpdunmna), NR’R?, OR? u SR*; u

R' BeiGuparor u3 rpymmbl, cocrosmeii M3 (eHwIa W NHpPHmMIA, Tae (GeHm

HEeoOs13aTeNIbHO 3aMeIleH OAHMM WM Ooyiee 3aMEeCTUTENSIMU, BBIOPAHHBIMU W3 TPYIIIB,
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cocrosimeii u3 Ciqankma, O (okco), S(cympduumma), CONR’R?, NR’R?, OR®, rumpokcuia,
OCF;, -CF;, RS, Cs quuknoankuia, Cy7reTepoLuKIIna, CORY , SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C.
4aJ'IKI/IJ'I-OR14, C14aJ'IKI/IJ'I-NR14R15, Cianxmn-Cs_7IIUKI0aIKHIIA, COC1_4aJ'IKI/IJ1-NR14R15,
AMUHOKHCJIOTBl U YETBEPTUYHOIO aMMOHHEBOI'O KaTHOHA (NH164+), U THPUIIT HEOOS3aTeNIbHO
3aMelleH OHUM Win 0oJjiee 3aMECTUTENSIMU, BLIOPAHHBIMU U3 TPYIIIbI, COCTOSIIEH 13 rajoreHa,
Cigankuna, O (okco), S(cynbdpununa), C;4anKkoKCH, CONR’R?, NR’R*, OR®, THIPOKCHIIA,
OCF;, -CFs, Rg, Csyuuknoankuna, Cs7reTepoLuKInia, COR" , SOZR13 , C1_4aJ1KI/I.H-C02RI4, CL
4aJIKI/IJI-OR14, C1_4a.IIKI/IJI—NR14R15, Ciganxmn-C3 UKIIOAJKUIIA, COC1_4a.HKI/IJ1—NR14R15,
AMUHOKHCJIOTHI U YETBEPTHYHOTO aMMOHHEBOTO KATHOHA (NH164+ X

17. Coenunenue no nyHkTy 15 wnu 16, roe R BBIOMPAIOT W3 TPYMIIbI, COCTOSINEH U3
dbeHuma, HeoOs3aTeIbHO 3aMEILIEHHOTO0 OJHUM WM 0OJiee 3aMECTHTENSIMH, BBIODAHHBIMH U3
rpynmbl, cocrosimer w3 NH,, NHMe, Cjj,ankunma, CONH,, CONHMe, CONMe,,
OCH,Csuuknoankuna, OCsuuknoankuna, OCF; u ruppokcuna, U nupuawia, HeOOs3aTeNbHO
3aMEeIEeHHOrO OMHUM UJTH O0Jiee 3aMeCTUTESIMH, BEIOpaHHBIMU U3 rpymmbl, cocTosimeit u3 Cl, F,
NH,, NHMe, Ci,ankuna, Ci,ankokcu, CONH,, CONHMe, CONMe,, OCH,C;nuknoankuna,
OCsmuknoankuna, OCF; u rupoKcHiia; MpeanoYTHTENbHO, (PEeHIIIbHAS TPYIINa HeoOsA3aTeIbHO
3aMelneHa OOHUM i Oojiee 3aMeCTUTENISIMU, BBIOPAHHBIMU U3 TPYIIIbL, cocrosimeit n3 NHo,
NHMe, u Cjankwia, U MHPUAMIbHAS TPpyNa HEoOs3aTeNIbHO 3aMelleHa OOHUM Wi Oolee
3aMECTHTEJISIMH, BBIOpaHHBIME U3 rpyibl, cocrositeit us Cl, F, NH,, NHMe u C;,ankuna.

18. Coenunenue mo modomy w3 myHKTOB 15-17, rme R’ sBasercst KOHJICHCUPOBaHHOMU

OMIMKJIMYECKON CUCTEMOM, BBIOPAHHOM U3 IPYIIIbI, COCTOSIIEH U3:

4 RIS K >
R ’ AN o ‘ N & ‘ Ry Rl | X R”/l AN
= K
R“// H‘f R‘ﬂ// R”// R”/ o
(Ta) (Th) (Ic) (Td) (Te)
hN NR'2 (\NR12
:1\1/‘ S R?f/ = R“/ ’ S
A AKF N
(If) (I3) (Ik)

€ KayKIbIi R!! spnsercs BOZOPONIOM, H R BbIOMpArOT U3 Bogopona, Cianmkuna, Cs
suuknoankuia, CsreTepoLuKnia, COR" , SOZR13 , C14aJ'IKI/IJ'I-C02R14 , C1_4aJ'IKI/IJI—OR14, Ci
4aJ'IKI/IJ'I-NR14R15, Ciganknn-Cs 7IUKI0aIKHUIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKHCJIOTBL U
YeTBEPTUYHOIO aMMOHHUEBOIO KaTHOHA (NR164+);

R"” Beibupaor u3 Cjgankmna, Cs7HHKI0ANKIIa, GEHUIA W MOHOLMKIHYECKOro 5-6-
YJIGHHOTO rerepoapuiia, PeHwT Wi S-6-4JIeHHbINH rerepoapui HeoOs3aTeNIbHO 3aMEIIeHbI OJTHUM

win OoJee 3aMeCTUTENSIMY, BBIOPAHHBIMM U3 TPYMIbI, cocTosmel u3 ranoreHa, Cioankuna, O
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(okco), S (cymsdunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOHparoT U3 Bomopona, Ciiankuna, Cisankmiruapokcmna, Cs.
7IUKJIOATIKIIA, (PeHMIIA, MOHOLMKJIMYECKOTO S5-6-4JIeHHOro rerepoapuia u SO,R", benun wim
5-6-uneHHBIN TreTepoapmyl HeoOs13aTeNbHO 3aMelleHbl OIHUM Wi Oojee 3aMEeCTUTENSIMH,
BbIOpaHHBIMU W3 TPYNIbL, cocTosmeil u3 ramoreHa, Cioankmna, O (okco), S (cynabdpunmma),
NR’R’, OR’ u SR*;

R'® rpynmsr Hesasucumo BbiGHparoT u3 Cyankuia ¥ (eHmna, GeHmT HeoBA3aTENbHO
3aMeIleH OJHUM WK 0oJiee 3aMECTUTENISIMU, BLIOPAHHBIMHU U3 TPYIIIbI, COCTOSIIEH U3 rajloreHa,
Cranxuia, O (okco), S (cynbdunmna), NR’R?, OR? u SR®.

19. Coenunenne mo moOoMmy u3 myHKTOB 15-18, roe R sasercs NUPUANIBHON
IPynmor, HeoOs3aTeNIbHO 3aMEINEHHOW ONHHUM WM 0oJiee 3aMEeCTUTENISIMH, BBIOPAHHBIMH W3
rpynmbl, coctosimedt w3 Cl, F, NH,, NHMe, Cj,ankuna, C;,ankokcu, CONH,;, CONHMe,
CONMe,, OCH,Csuuknoankuna, OCsuuknoankuna, OCFs; U rugpokcuna; mpearnodYTHTENbHO,
NUPUAMIBbHAS TPYyNIa HeoOs3aTeNbHO 3aMeleHa OAHMM MWiId Ooyiee  3aMEeCTUTENSIMHU,
BbIOpaHHbIMU U3 Tpymmbl, coctoseii u3 Cl, F, NH,, NHMe u Cyankuna.

20. Coenunenue 1o modoMy u3 myHKTOB 15-19 nim ero gapmaneBTH4eCKH preMieMas

COJIb, TUAPAT, COJBBAT HJIH CJIOKHBIHN 3dup, nMmerotnee ooy hopmyny (V):

R7
N
I >—R2
10 N
R H R
rne R? sBisiercs NH;;

(\NR12

A

)

o ol 12
R’ sBnsercs (Ie) m xaxxapii R sBsiercst BogopoaoM u R~ BeiOuparoT

14 14
u3 Bomopoxa, Cjsankuna, Csjuuknoankuia, Cpsankun-COR™, Ciankun-OR™ u Cy4ankun-

NR MR-

R" u R" nesasucumo BBIOHparoT U3 Bopopoxaa, Ci4ankuna, Cs7Iukioankuia, GeHuna,
MOHOIMKJIMYECKOTO S5-6-4JIGHHOTO rerepoapuia u SO,R", (beHuT Wi 5-6-4JIeHHBII reTepoapu
HeoOs3aTeIbHO 3aMEIIeHbl OJAHMM Wi Oojiee 3aMECTUTENISIMU, BBIOPAHHBIMH W3 TPYIIIBI,
cocrosiieii u3 ranorena, Cioankuna, O (okco), S (cyappunmia), NR’R?, OR? u SR*;

R" BeIOMparoT U3 Cjqankmna, CsyIukioankuwia, (peHnmna U MOHOLMKINYECKOro S-6-
YJICHHOTO reTepoapuiia, GeHwT WK S-6-4IeHHBIH reTepoapui HeoOs13aTeIbHO 3aMeIeHbl OTHUM
win 0oJiee 3aMEeCTUTEIISIMH, BBIOPAHHBIMHU U3 T'PYMIIbI, COCTOsmer u3 raynoreHa, Cioankmna, O
(okco), S (cymbdunmna), NR’RY, OR? u SR?; u

R sBusercs NUPUAWIBHON TPYNIOH, TIJe NUPUAWIbHAs TIpynna HeoOs3aTeabHO
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3aMelIeHa OTHUM WM OoJjiee 3aMEeCTUTENSIMH, BbIOpaHHbIMU M3 Trpynmbl, coctosmei u3 Cl, F,
NH, n meTuna.
21. Coenunenue 1o modoMy U3 MyHKTOB 15-20 nim ero gpapmaneBTHYECKH MpUeMieMast

COJIb, TUAPAT, COJBBAT HJIU CJIOXKHBIHN 3dup, nmeroinee oomyro popmyny (V):

R7
N
)
10 N
R H v
rae R? sBnsiercs NH>;

K\NW2

)

- 12
R’ sBnsercs (Ie) m xaxxaeii R sBsiercst BogoponoM u R~ BeiOuparot

14 14
u3 Bomopoxaa, Cjsankuna, Cssuuknoankuia, Ci4ankun-COR ™, Ciyankun-OR™ u Ci4ankun-
NRMR':

R" u R" nesasucumo BbIOHparoT u3 Bopopoxaa, Ci4ankmna, CsyIukioankuia, GeHuna,
MOHOILIMKJINYECKOTO S5-6-4JIeHHOTO rerepoapuia u SO,R", (beHn i 5-6-4JIeHHBIH reTepoapui
HeoOs3aTeIbHO 3aMEIIeHbl OAHMM WM 0Oojiee 3aMEeCTHTENISIMU, BBIOPAHHBIMH W3 TPYIIIbI,
cocrosiieii u3 ranorena, Ciankuma, O (okco), S (cyapdunmia), NR’R?, OR” u SR?;

R" BeIOMparoT u3 Ciqankmna, Csyaukioankuia, (peHnmna U MOHOLHMKIMYECKOro S-6-
YJIEHHOTO TeTepoapuiia, GeHuI Uik S-6-4IeHHbIH reTepoapuil Heo0s3aTeIbHO 3aMeIIeHbl OTHUM
win 0oJiee 3aMeCTUTENSIMH, BBIOPAHHBIMH M3 TPYMIbI, COCTOsmen u3 ranoreHa, Cjoankuna, O
(okco), S (cynbhunmma), NR’R*, OR® u SR®; u

R sBisercs NUPUAMIBHON TPyNIoOH, INe NUPUAWIbHAS Tpylna HeoOs3aTebHO
3aMeIleHa METHIIOM.

22. CoenuHenue 1o JroOoMy U3 MyHKTOB 15-21 mim ero apmaneBTH4eCKH MpreMyeMast

COJIb, TUAPAT, COJBBAT WJIH CJIOKHBIHN 3up, nmeroinee ooyt hopmyy (V):

RT
N
=
10 N
R H V)
rae R? sBnsiercs NHoy;

’/\NRWZ

\/ AN

o ol 12
R’ sBnsercs (Ie) n xaxxnpiii R sBnsiercs BogoponoMm u R~ BeiOuparor
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14 14
u3 Bojopoxa, Cjsankuna, Csjuuknoankuia, Ci4ankun-COR ™, Ciyankun-OR™ u Ci4ankun-
NRMR':

R u R" HesaBucumo BbIOHparoT u3 Bopopoxaa, Ciankuna, Csyaukioankuia, GheHuna,
MOHOLIMKJIMYECKOT0 S5-6-4JIGHHOTO rerepoapuia u SO,R", (beHnn i S-6-4IeHHbII reTepoapui
HeoOsI3aTeNIbHO 3aMelIeHbl OJHUM MK 0ojiee 3aMeCTUTENSIMH, BBIODAHHBIMH W3 TPYIIIIbI,
cocrosieii u3 ranorena, Cankuma, O (okco), S (cynppunnna), NR’R*, OR® u SR?;

R" BoIOMparoT u3 Cjgankmna, Cssuukioankuia, GeHusIa U MOHOLMKIMYECKOro 5-6-
YJIEHHOTO reTepoapuiia, GeHwT Wik 5-6-4JIeHHbIH reTepoapui HeoOsi3aTeIbHO 3aMEIIeHbI OTHUM
win OoJiee 3aMEeCTUTENSIMH, BBIOPAHHBIMHU U3 TPYMIIbI, COCTOsIIeH u3 ranoreHa, Cioankuna, O

(0xco), S (cyabdunnna), NR’RY, OR® u SR*; u

1 o " o 1
R 0 ABJIACTCA NUPUAWUIIBHOW TPYHIIOH, 3aMCIIE€HHOU METUJIOM, MPEANIOYTUTEIIBHO, R 0

N~
I =
SIBJISIETCS

23. ®@apmameBTHYECKAsh KOMIIO3MLIMS, COAEpIKAINas COSAMHEHHWE 10 JIOOMYy U3
NPEACTABICHHBIX BBILIE IMYHKTaX MJIH €ro (papMameBTUYECKH MPUEMIIEMYIO COJIb, THUAPAT,
COJIBBAT WJIM CJIOJKHBINA 3QHp, 1 hapMaLeBTHUECKH TPUEMIIEMBIH HOCHTEb.

24. Coenunenne nim papMaleBTHIecKass KOMIIO3ULIUS TIO JIIOOOMY U3 MPEACTABICHHBIX
BBILIE IMyHKTOB JUI MPUMEHEHUs] B TEPAMU WK NMPpOPUIAKTUKE WHPEKINH WIN 3a00IeBaHus,
BbI3BaHHOTO Enterobacteriaceae.

25. Coenunenne nim (papmaneBTHYECKass KOMIO3ULUS I10 JIOOOMY M3 MyHKTOB 1-23 muis
NPUMEHEHUs B criocobe jeueHust nHpeKuny mim 3adoneBanusi, Bbi3sBaHHOTO Enterobacteriaceae.

26. CoenuHenne nim (papmaneBTHUECKass KOMIO3ULUSA T10 JIIOOOMY M3 MyHKTOB 1-23 muis
IPOU3BOACTBA JIGKAPCTBEHHOTO CPEACTBA MJsI TNPHUMEHEHHS B JICYEHUHM WH(PEKIHH WIH
3aboneBanus, Bbi3BaHHOrO Enterobacteriaceae.

27. Cnocob neuenust nHpekuuu win 3adoneBanus, Bei3BaHHOrO Enterobacteriaceae, y
CyObeKTa, HYXXIAKOLIErocss B TAKOBOM, BKJIIOYAIOIIMN BBEIEHHE YKA3aHHOMY CYOBEKTY
3¢ (eKTUBHOTO KOJIMYECTBA COSNUHEHHS UJIH KOMIIO3UIIUH IO JIEOOOMY U3 MyHKTOB 1-23.

28. Coenunenne obumeir ¢opmyssl (II) wmn ero dapmaneBTHYecKH MpHeMiIeMas COJb,
THIPAT, COJBBAT WJIH CJIOXKHBIN 3(Hp I MPUMEHEHHS B JIEYeHUH MHPEKIMH WK 3a00J1eBaHus,

BbI3BaHHOTO OakTepueil Enterobacteriaceae:
R7
N
I \>;R2
X1

X' BeiGuparor n3 NR' mwm S;

R10 (I

rae

1
R" BeiOupatoT u3 Bogopoaa mnu Cirankuna,

R’ BIOHpAIOT U3 rpymmbL, cocTosameii u3 S (cymbhunmia), O (okco), NR’R?, mmano, -
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CH,NR’R®, metuna (-CH3), rayoreHa, TMAPOKCHIIA, -CONR’R?*, COOH 1 MOHOLMKIHYECKOTO 4-
7-4JI€HHOTO TeTEePOLUKINIIA, TAe 4-7-4JeHHbIH reTepOLUKINI He00sA3aTeIbHO 3aMeleH OTHON
wu 6onee C) 4alKUIbHBIMU TPYIIIAMH;

R® u R* HesaBucumo BBIOMPAIOT U3 TPYIIIbI, COCTOsEH U3 Bogopona, C;_sankua, COR’,
CONR'R®, CO,R’, Canxkun-NR’R;

wmt R® u R* Bmecre ¢ aromom asora, K KOTOPOMY OHHU TPHCOEIUHEHBI, 00pasyroT
MOHOLIMKJINYECKYIO 4-7-4JIEeHHYIO UKJINYECKYI0 aMHHOBYIO TPYIITY, I7le TPYIIa HeoOsA3aTeTbHO
3aMelleHa OTHUM WK OoJiee 3aMEeCTUTENSIMH, BBIOPAHHBIMU M3 TPYIIIbL, COCTOSIIEH U3 NR’RS,
C1,aJIKOKCH U OKCO;

R’ 1 R® HesaBHCHMO BBIGHPAIOT M3 IPYIINIbL, COCTOSILEN U3 Boxopona i C4alKkuia;

R’ BBIOMPAIOT U3 TPYMIbL, COCTOSIEH M3 (eHHIa, MOHOLUKIMYECKOro S-7-4JIeHHOTO
reTEePOLMKIIMIA U MOHOLMKIMYECKOro 5- WM O-4JIeHHOTrO rerepoapwia, rne ¢eHmn, S5-7-
YIEHHBIH T€TEPOLUKIIII U S5- WU O-4JeHHBIH reTepoapui HeoOsS3aTeNIbHO 3aMEIIEeHbl OJHUM
win 0oJiee 3aMeCTUTENSIMY, BBIOPAHHBIMU M3 TPYIIBI, COcTOsIel u3 rajmoreHa, Ciankuna, C;
2aJIKOKCH, NR3R4, CONR? R4, ORS, OCF;, Cjrankokcu-CN u rHIpOKCHIIa;

umn R’ semstercs KOHJIEHCHPOBAHHOW OWIMKJINYECKOH CHUCTEMOW, BBIOpAaHHOH U3

rpyIImel, cocrosimei u3 modoi u3 (Ia)-(Ik):

Sy

| R ,LR12 110\/ \ O\/ \
R:/l N | o~ R | R |
N\
K SN AN K
(If) '

(Ig) (Ih) (I1)
(—\Nﬂ12 NR2
9™ N
Rﬁ// R11//
(I3) (Ik)

o il
rrae Kakaeii R HesaBucuMO BbIOUpArOT U3 Bogopona, rajoreHa, O (okco) u Cisankunia;
12 13
u R'° BeiOuparor u3 Bomopoma, Cjsankwmna, Cs uukioankuia, Cssrerepoumkimia, COR™,

13 14 14 1415
SOR™7, Crgankun-COR™, Cigankun-OR™, Cigankun-NR R™, Ci4ankun-Cs7IUKII0aIKUIA,
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145 15 16
COC 4anxkun-NR "R, aMMHOKHCIIOTI M YETBEPTHYHOIO aMMOHKEBOro katruoHa (NR°4%);

R" BeIOMparoT U3 Ciqankmna, Csyaukioankuwia, (peHmna U MOHOLMKINYECKOro S-6-
YJIEHHOTO reTepoapuiia, rae GpeHus uiu S-6-4IeHHBIH reTepoapui HeoOs3aTeNbHO 3aMeleHbl
ONHUM WM Oojiee 3aMECTHTENSIMH, BBIOPAHHBIMH W3 TPYIIIbI, COCTOsie u3 rajnorena, Ci.
r»ankuna, O (okco), S (cynbdpunanna), NR3R4, OR® u SR* ;

R'" u R" nesasucumo BeIOUparoT u3 Bopopona, Cjsankuna, Ciyankunruapokcuna, Cs.
7IUKJIOANIKUIA, (hEeHUIa, MOHOLIMKINYECKOTO S5-6-4JIeHHOrO rerepoapuia u SO,R", rne benmn
WK S5-6-4JIeHHBIN reTepoapuil HeoOs3aTeNbHO 3aMEeLIeHbl OMHUM WK Oojiee 3aMEeCTUTEINSIMHU,
BBIOpAaHHBIMU W3 TPYIIbL, COCTOsIIEeH u3 ramoreHa, Cirankuna, O (okco), S (cynabdpuHuma),
NR’R*, OR® u SR?;

R'® rpynne HesaBucumMo BbibupaoT 3 Ciyankuia u Gernia, rae GpeHnT HeoBs3aTebHO
3aMelleH OJHUM WU 0oJjiee 3aMECTUTENISIMU, BBIOPAHHBIMU U3 TPYIIIBI, COCTOSIICH U3 rajloreHa,
C1anxuia, O (okco), S (cynbdunmnna), NR’R*, OR? u SR?;

R® BoIGHpAIOT B3 TPyIIIBI, cOCTOsIIEl U3 3-5-unenHoro muktoankmia u CHoRY;

R’ BBIOMPAIOT M3 TPYMIBL, COCTOSIIEH M3 (PeHMIa, MOHOLMKIMYECKOro S5- wiu 6-
YJIGHHOTO reTepoapujia U MOHOUHKJINYeckoro C; Iukioankuia, rae (GeHwT wim S5- wim 6-
YIEHHBIH TreTepoapui HeoOs3aTeNbHO 3aMelleHbl ONHMM MJIM 0oJieeé 3aMECTUTEINSIMHU,
BBIOpAaHHBIMU W3 TPYMIBL, coctosimedl u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmma),
NR’R*, OR® n SR*;

R' BBIOMPAIOT M3 TPYIIBI, COCTOSIIEH M3 (PEeHmIa M MOHOLMKJINYECKOTO S- Wi 6-
YJIGHHOTO T'€TepPOapIIbHOTO KOJIbLA, T1e (eHUT U S5- Wi O-ujieHHbIe TeTepOapIIbHBIE KOJIbLIA
HeoOs3aTeNIbHO 3aMeIleHbl OAHMM WiIH 0Oojiee 3aMEeCTHTENSIMU, BBIOPAHHBIMH W3 TPYIIIbI,
cocrosimeii u3 ramorena, Cjyankmma, O (okco), S(cyabdunmna), Cisankokcr, CONR’RY,
NR3R4, ORS, ruapokcuna, OCF;, -CFs, RS, Csyuuxnoankmna, Cy7TeTepOrUKIInIa, COR13,
SOZRB, C1.4a.HKI/IJ1-C02R14, C14aHKI/IH-OR14, C1_4aJ'IKI/IJ'I—NR14R15, Cgankmn-Cs 7IUKII0aIKHUIIA,
COC1_4anKI/m—NRl4R15, AMUHOKHCJIOTBI U YETBEPTUYHOTO aMMOHHEBOT'O KaTHOHA (NH164+);

wm R' sBisercs KOHJIEHCHPOBAHHOW OWMLIMKIMYECKOW CHCTEMOW, BBIODAHHOW W3

rpyIel, cocrosimei u3 odoi u3 (Ia)-(Ii):

/,\ |/\O R12
;T/| LY A Z:/ ‘ AN » TJ:]\
&% ‘// [ //
R']‘I

rRM R R

(Ta) (Ib) (Tc)

SR T
NR!? /"
R:\:/ ’ \ | \ R \ R11
L L A \/ / /
R1 R RM .

4

(If) (Ig) (Ih) (I1)
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L ol 12
rne Kaxnblii R He3aBucMMO BBIOMparOT U3 Bogopona, rayjoreHa u Cigankmia, u R
BbIOMpArOT U3 Bonopoxaa u Ci4ankuia.
29. CoenuHeHue Mo MyHKTY 28 win ero (apMaLeBTHYECKH IpuemieMasi Cojb, THApAT,

COJIbBAT WJIH CJIOXKHBIN 3Qup, numeromee oduyto Gopmyay (I1I):

R7
N
[ >
1
R10 X (1)
rac

X' BeiGupator n3 NH nn S;

R? Bpibuparot u3 rpymsl, cocrosimeit 3 NHR?, Cl, ruxpokcnina, -CH,NR’R®, COOH u -
CONR’RY;

R’ u R* HesaBuCHMO BHIGHPAIOT M3 IPYIIIIEL, COCTOSIIEH 13 Boxopoaa u C3alKuia;

R’ 1 R® He3aBHCHMO BHIGHPAIOT U3 IPYIIIIEL, COCTOSIIEH W3 Boxopoaa u CoalKuia;

R’ BBIGHDAIOT W3 TPYIIbL, COCTOSIIEH 13 (DEHMIA, MOHOLHKIMYECKOrO G-uIEHHOrO
a30TCONEPIKAINEr0 TeTePOLMKIIIA W  MOHOLMKIMYECKOrO O-4JIEHHOrO a30TCOAEpPIKaIlero
rerepoapuia, rae GeHw1, O-4jeHHas reTepPOLHKINIIbHAS U O-uJIeHHAsl TeTepOoapuIbHAs TPYIIIIbI
HeoOs13aTeNIbHO 3aMELIeHbl OJHUM MM 0oJiee 3aMeCTUTENSIMH, BBIOPAHHBIMH W3 TPYIIIBL,
cocrosimeii u3 Cl, F, NH,, NHMe, Cisankmia, Cioankoken, CONR’R?, OCH,R’, OCFs,
OCH>CN, u runpokcuna,

umn R’ senstercs KOHJIGHCUPOBAHHOM OWIMKJINYECKONH CHUCTEMOH, BBIOpaHHON U3

IPYIIBL, COCTOSALLEH U3:

Yy O

0]
R R 1\ | AN Oy AN

RM | X o ‘ AN R | R |
= L

R“// (j-i'( R11// R”// R”/ R ‘:’J

(Ta) (Th) (Tc) (Td) (Te)
‘(\N NR!2 (\NRQ
:T/\d;ﬁf/ X R”/’ =

KA KA N

(If) (I3) (Ik)

rae kaxbiii R' HesaBrucumo BiGHparoT 13 Bonopona, ranorena, O (okco) u C4aikuia;
u R"? BbIOUparoT U3 Bomopoxa, Cigamkuna, Cs;uuknoankmia, Cs;reTepouKIIiIa, COR" ,
SOZRB, C1_4aJ'IKI/IJ1-C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, C14ankmi-Cs 7IUKIOANIKHUIIA,
COC1_4aJ'IKI/IJ'I-NR14R15, AMHUHOKHCJIOTA U Y€TBEPTUYHOTO AMMOHHEBOTO KaTUOHA (NR164+ ;

13
R BeiOuparor u3 Cigankuna, Csyumkinoankmna, GeHmia ¥ MOHOLMKINYECKOro S5-6-
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YJIGHHOTO reTepoapuiia, PeHwT Wi S-6-4IeHHBIH reTepoapui HeoOs3aTeNIbHO 3aMEIIeHbI OTHUM
win 0oJiee 3aMeCTUTEIISIMH, BBIOPAaHHBIMHU U3 TPYIIBL, cocTosimei u3 ranoreHa, Cjoamkmna, O
(okco), S (cymshunnna), NR'RY, OR® u SR?;

R™ u RY nesasucumo BbIOMparoT u3 Bomopona, Ciqankuna, Cisankunruapokcmna, Cs.
7IUKJIOATIKWIA, (PeHMIIA, MOHOLIMKJIMYECKOTO S5-6-4JIeHHOro rerepoapuia u SO.R", benun wiu
5-6-4NeHHBIH TeTepoapuyl HeoOsI3aTeNbHO 3aMeIleHbl OIHUM WK Oojiee 3aMECTUTENSIMHU,
BbIOPaHHBIMU M3 TPYMIbL, cocTosuiei u3 ramorena, Cjankuna, O (okco), S (cynbdunumna),
NR’R?, OR? u SR?;

R'® rpynmer Hesasucumo BbiGHparoT u3 Cjsankuna U (ennia, GeHHn HeoGs3aTeNbHO
3aMelleH OJHUM WK 0oJjiee 3aMECTUTENISIMU, BLIOPAHHBIMU U3 TPYIIIbI, COCTOSIIEH U3 rajloreHa,
C1ankuia, O (okco), S (cynbdunmna), NR’R?, OR? u SR?;

R’ BBIOMPAIOT M3 TPYIIBI, COCTOsIEH U3 (eHusIa, Heo0A3aTeIbHO 3aMEIEHHOTO OTHUM
win OoJiee 3aMEeCTUTENSIMU, BRIOpaHHBIMU U3 Tpymibl, coctosmeit u3 Cl, F, metuna, NH,, NHMe
u OH;

R BBIOMPAIOT M3 TPYIIBI, COCTOSIIEH M3 (PeHWIa W MOHOLMKIHNYECKOTO O-UJICHHOTO
a30TCOAEpIKAINero TeTepoapwyia W  MOHOLUKINYECKOrOo  O-YJIEHHOTO  a30TCOIEPIKAIIero
reTepoluKImia, Thae (QeHw , O-dJieHHas TeTepoapuiibHass W O-UjieHHAs TeTePOLMKIUIbHAS
TPynmbl HEOOsI3aTeNbHO 3aMEIIeHbl OAHUM WK 0OO0jiee 3aMeCTUTENSIMH, BBIODAHHBIMU U3
rpynmbl, cocrosime u3 ranmoreHa, Cigamkuma, O (okco), S(cynbdpunmna), Ci4aaKokcwy,
CONR3R4, NR3R4, ORS, ruapokcuna, OCF;, -CFs, RS, Csyuuknoankuna, Cy7TeTepoLuKIna,
COR13, SOQR13, C1_4aJ'IKI/IJ'I-C02R14, C1_4aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, Cianxun-Cs.
7IIUKJIOAJIKUIIA, COC142U'IKI/IJ'I-NR14R15
(NH',";

wmt R spnsercs KOHAEHCHPOBAHHOH OMLIMKJINYECKOW CHCTEMOH, BBIOPAaHHOH U3

, AMUHOKHCJIOTBI U YETBEPTUIHOIO aMMOHUEBOI'O KaTHOHA

IPYMNIbI, COCTOSALIEH U3:

[K (\O /\ i (\NRQ
o o]
O 11 N

R11\/| X b N (;:/| X R“/l = ,—3:/| =
|
S L F
R”// ‘J.(‘r R11// R”// R“/ RY frff
(Ia) {(Ib) (Ic) (Id) (Ie)
)
N\
R | =
L
R
(If)

L il 12
rae Kaxaeli R° He3aBuCHMMO BBIOMparOT U3 Boxmopona, raioreHa u Cigankmma u R
BbIOMpAIOT U3 Bogopoaa u Cj4ankuna.

30. Coenunenue no myHKTY 28 unu 29 unu ero apmaneBTHUECKH MpUeMIIeMasi COJb,
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THIIPAT, COJIbBAT WIIH CIIOXKHBIN 3¢up, umeromee odmyro Gopmyny (IV):

RT
N
/ \ R2
10 N
R H av)
rac

R’ BBIOUPAIOT M3 TPYMIIbIL, COCTOSLICH 13 NHR?® wm -CH,NR’R;

R’ u R HesaBucumo BBIOUPAIOT U3 TPYIIIbI, COCTOsAIIEH u3 Bogopona u Cizaikuna;

R’ u R® HesaBucumo BBIOUPAIOT U3 TPYIIIBI, COCTOsAIIEH u3 Bogopona u Cirankuia;

R’ BBIGHPAIOT M3 TPYIIbL, COCTOSMEH U3 (hbeHHIa, MUPUIMIA M MHPUMUIANHA, TIe
(deHmIpbHasT W TUPUAWIIBHAS TPYNIbl  HEOOs3aTENbHO 3aMeIleHbl OJHUM WU Oolee
3aMeCcTHTEeNISIMH, BbIOpaHHbIMU U3 rpymmbl, coctosimeidt u3 Cl, F, NHy, Me, NHMe, merokcwu,
stoker, CONH,, CONHMe, OCH,R’, OCE;, OCH,CN u ruapokcuna;

um R’ semstercs KOHJICHCHPOBAHHOW OWIUKINYECKONH CHUCTEMOH, BBIOpAaHHOH U3

IPyNIBbL, COCTOSALIEH U3:

e NR12
O Wy LI A0 O
R11/| N A N R:/| R Rl | = R”\//l A
Ve b Yo (. <N

RM RM rN
(Ta) (Th) d) (Te)
’(\N - (\ NR'2
:1\1/’ S R?(/ = / ’ o~
S P LA RN
R R11
(If) (I3) (Ik)

rae xaxnpiii R'' HesaBucumo BBIOMpArOT U3 Bopopoxda, F, O (okco), MeTuia u 3Tuia; u
R" BbIOMparoT w3 Bomopona, Ciaankmna, Cssuuknoankmna, CssreTepoLUKINIA, COR"
SO.RY, Ciyankun-COR™ | Cankun-OR™, Cianxkun-NRMRY, Cyyankun-Cs. 7IUKJIOAIKHIIA,
COC_sankun- NRMR15 AMUHOKHCJIOTBI U YETBEPTUYHOTO aMMOHHUEBOT'O KaTHOHA (NR16 ");

R"” BeiGupator n3 Cjankmna, Ci7HHKI0ANKIIA, GEHUIA U MOHOLMKIMYECKOTO 5-6-
YJICHHOTO reTepoapuiia, GeHwT Wi S-6-4JIeHHBINH reTepoapui HeoOs3aTeIbHO 3aMEIIeHbI OTHUM
win 0oJiee 3aMEeCTUTENISIMY, BBIOPAHHBIMHU U3 TPYMIIbI, COCTOsIer u3 ranoreHa, Cioamkmna, O
(okco), S (cynbdunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOHparoT U3 Bomopona, Ciiankuna, Cisankmiruapokcmna, Cs
7IUKJIOANIKIIA, (PeHMIIA, MOHOLMKJIMYECKOTO S5-6-4JIEHHOTO reTepoapuia u SO,R", benun wim

5-6-uneHHBIN TreTepoapmsl HeoOsI3aTeNbHO 3aMelleHbl OJHUM MK Oojiee 3aMECTHUTENSIMHU,
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BBIOpAaHHBIMU W3 TPYMIBL, coctoseit u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmia),
NR’R*, OR® n SR’

R'® rpynmer Hesasucumo BiGuparoT u3 Ci4ankmna u GeHna, BeHHn HeoBA3aTeTbHO
3aMelleH OIHUM HJIH OoJjiee 3aMEeCTUTENSIMH, BBIOPAHHBIMH M3 TPYIIIbL, COCTOSINEH 13 raJloreHa,
Cipankuna, O (okco), S (cynbpuHuIA), NRR?, OR? u SR?;

R’ BHIOMPAIOT M3 IPYIIbL, COCTOALIEH M3 (DEHHNA, HeOOA3aTENBHO 3amerneHHoro F,
mermioM, NH, u OH;

R' BbiGupaiorT u3 rpymmel, cocrosmeil u3 (eHHIa, MUPUAMIA M MHPHAWHOHA, IIe
(deHuabHAS W OUPUIOMIbHAS TPYMNbl HEOOs3aTENbHO 3aMelIeHbl OOHMM WK  OoJjee
3aMECTUTEJSIMH, BBIOPAHHBIMU W3 TPYIIBL, cocTosuied u3 ramoreHa, Cisankmma, O (0kco),
S(cynbpunnna), C;4ankokcw, CONR’R*, NR’R?, ORS, runpokcuna, OCFj;, -CFs, RS C5
suuknoankuia, Cs;reTeponuKInia, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C14aJIKI/IJI—OR14, Ci
4aJ'IKI/IJ'I-NR14R15, Cgankmn-Cs 7IUKI0aIKHUIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKMCJIOTBL U
YeTBEPTHYHOr0 aMMOHHeBOro kationa (NH'%Y).

31. Coenunenue no moboMy u3 myHKTOB 28-30 mim ero papManeBTHYECKH MpUEeMIIeMast

COJIb, TUAPAT, COJBBAT HJIH CJIOKHBIHN 3up, nMmeroinee ooy hopmyny (V):

R7
N
/ \ R2
10 N
R H V)
rae

R? sBnsercs NH;;

R’ BbIGHparoT w3 rpymmel, cocrosmeil u3 (GeHWIa M MUpHANIA, rae (GeHMIbHAS u
NUPUAWIIbHAS TPYMNbl  HEOOsI3aTebHO 3aMELIeHbl OJHUM WU OoJiee 3aMECTHTENSIMHU,
BbIOpaHHbIMU U3 rpynmbl, cocrosieir u3 Cl, F, NH, Me, NHMe, wmerokcu, CONH,,
OCHx¢ropdhenuna v ruipoKCHIa;

7 o o o o
nmi R’ sBasercs KOHACHCUPOBAHHOU 6I/ILII/IK.]'II/ILIGCKOI/I CHCTEMOU, Bbl6paHHOI/I us3

(\o /5 (\Wz

IPYIIBL, COCTOSALLEH U3:
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‘ \N NR'2 NR'2
AN 05N R11/ X
R ’ R ’
R11// R11// R'I‘I// ‘J‘r!
(If) (I3) (Ik)

rae kaxeii R' sssercs BOZIOPOZIOM, U R'? BeIOMparoT u3 Bopopona, Cigankuna, Cs.
suuknoankuia, Cs;reTeponuKiuia, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C14anK1/m—ORI4, Ci.
4aJ'IKI/IJI-NR14R15, C1gankun-Cs 71UKI0aIKUIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKMCIIOTBL U
YETBEPTUYHOIO aMMOHHEBOT'O KATHOHA (NRK’4+ ;

RY BoIOUparoT U3 Cjsankuna, CsyIukioaikuwia, (peHnna U MOHOLMKIUNYECKOro S-6-
YJIEHHOTO reTepoapuiia, GeHwT WK S-6-4JIeHHBIH reTepoapuil HeoOs3aTeIbHO 3aMEIIeHbI OTHUM
win 0oJiee 3aMEeCTUTENISIMH, BRIOPAHHBIMHU U3 TPYMIbI, cocTosei u3 ranoreHa, Cjrankuna, O
(okco), S (cyasdpunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOMparoT U3 Bomopona, Ciankuna, Cisankunruapokcuna, Cs
7IUKJIOATIKMIA, (DeHMIIA, MOHOLMKJIMYECKOTO S5-6-4JIEHHOTO TreTepoapuia u SO,R", benun wim
5-6-ujieHHBIN TeTepoapwyl HeoOs3aTeNIbHO 3aMEIIeHbl ONHUM WIH 0ojiee 3aMEeCTHTEIISIMH,
BBIOpAaHHBIMU W3 TPYIIBL, cocTosei u3 ramoreHa, Cioankmna, O (okco), S (cynapdpuHmia),
NR’R?, OR” u SR*;

R'® rpynmer Hesasucumo BeiGuparoT u3 Ci4ankmna U (GeHnia, GeHHn HeoBA3aTeTbHO
3aMeIleH OHUM WK 0oJiee 3aMECTHTENISIMU, BBIOPAHHBIMU M3 TPYIIIbI, COCTOSIIEN U3 rajorexa,
Cioankuna, O (okco), S (cynbdpuHmIA), NR'R?, OR? u SR*; u

R BBIOMPAIOT W3 TPYIIbI, COCTOALICH M3 (QeHuSa ¥ Mupuawia, rae (QeHuIbHas U
NUPUAWIIbHAS TPYNNbl  HEOOs3aTeNIbHO 3aMeIIeHbl OAHMM WM OoJiee 3aMECTUTEINSIMHU,
BBIOPaHHBIMU U3 TPYIIIBL, cocTosimel u3 ranoreHa, Cjqsankuna, O (okco), S(cynbpununa), C;.
4QJTKOKCH, CONR3R4, NR3R4, ORS, runpokcunia, OCF;, -CFs, Rg, Csymuknoankuna, Cs.
7TETePOLUKIINIIA, CORB, SOZR13 , C14aJ'IKI/IJ'I-C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJIKI/I.H—NR14R15, C.
4anKIIT-C3 71UKJIOAIKHIIA, COC1_4aJ'IKI/IJ'I-NR14R15, AMUHOKHCJIOTBI ¥ Y€TBEPTUYHOTO
amMMoHueBoro karrona (NH',Y).

32. Coennnenune no myHKTy 31 wim ero ¢apManeBTHYECKH NpUemMiIeMasi COJlb, THPAT,

COJIbBAT WJIH CJIOXKHBIN 3¢up, umeromiee ooy Gopmyny (V):

R7
N
| M
N
R1 0 N (V)

2
rae R” seistercst NH»;
R’ sBustercs KOHJICHCUPOBAHHON OHWIMKJINYECKON CHUCTEMOW, BBIOPAHHOH W3 TPYIIIBI,

COCTOSIIIEN U3:



N R — O. oL
g1 ’ AN o ‘ N R”/| N Rl Xy » | N
R”/ 7~ ffrc R11// R”// Rﬁ/ 7 R”//
(Ta) (Ib) (Tc) (Id) (Ie)
hN (-‘\Nm (\NRQ
:1\1/’ o R?f/ = R“/ ’ S
o AL o4 r‘fr
R11 R11 R'I‘I
(If) (IJ) (Ik)

roe kasxablii R'! sismsiercs BOZIOPOZIOM U R" BbIOMparoT u3 Bopopona, Ci4ankumna, Cs
suuknoankuia, Cs;reTeponuKInia, COR13, SOZRB, C1_4aJ'IKI/IJ'I-C02R14, C14aJ'IKI/IJI—OR14, Ci
4aJ'IKI/IJ'I-NR14R15, Cgankmn-Cs 7IUKI0aIKUIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKHCJIOTBL U
YeTBePTHYHOrO aMMOHHEBOro kationa (NR'®4);

RY BeIOUparoT U3 Cjankmna, CsyIukioankwia, (peHnmTa U MOHOIMKINYECKOro S-6-
YJICHHOTO reTepoapuiia, GeHwT WK S-6-4IeHHBIH reTepoapui HeoOs3aTeIbHO 3aMeIeHbl OTHUM
wi 0oJiee 3aMEeCTUTEISIMH, BBIOPAHHBIMHU U3 T'PYMIIbI, COCTOser u3 rayjoreHa, Cjoankmna, O
(okco), S (cymshunnna), NR'RY, OR® u SR?;

R" u RY nesasucumo BbIOHparoT u3 Bomopona, Ciiankuna, Cjsankmiruapokcmna, Cs
7IUKJIOANIKWIA, (PeHMIIA, MOHOLIMKJIMYECKOTO S5-6-4JIeHHOTo rerepoapuia u SO,R", benun wim
5-6-uneHHBIN TeTepoapyl HeoOsI3aTeNbHO 3aMeIleHbl OIHUM Wi Oojiee 3aMECTUTENSIMHU,
BbIOPaHHBIMU M3 TPYIMIbL, coctosuiei u3 ramoreHa, Cjankuna, O (okco), S (cynbdunuma),
NR’R*, OR® u SR?;

R'® rpynner HesaBucumo BeIGHparoT n3 Ci4ankuna U GeHuna, PeHHn HeoBA3aTeIbHO
3aMelleH OJHUM WK 0oJjiee 3aMECTUTENISIMU, BBIOPAHHBIMHU U3 TPYIIIbI, COCTOSIIEH U3 rajloreHa,
Croanxuia, O (okco), S (cynbduuuna), NR’RY, OR® u SR®; u

R' BeIGHpatOT M3 TPymIBL cocTosAWeH W3 (eHMNAa W MUPHANNA, rae (BeHWIbHAS K
MUPHUIWJIbHAS TPYIIBI  HEOOsS3aTeNIbHO 3aMeIleHbl OJHHM MM OoJiee 3aMEeCTHTENISIMHU,
BBIOpaHHBIMU U3 TPYIIBI, cocTosiei u3 ranoreHa, Ciyankmia, O (okco), S(cynmpdpununa), Ci.
4QJTKOKCH, CONR3R4, NR3R4, ORS, runpokcunia, OCF;, -CFs, RS, Csymuknoankuna, Csu.
7TETEPOLIUKIINIIA, COR" , SOZR13 , C14aJ'IKI/IJ'I-C02R14, C14aJ'IKI/IJ'I-OR14, C1_4aJ'IKI/IJ'I-NR14R15, CL
4aNKIIT-C3 7IUKIOATKHIIA, COC1_4aJ'IKI/IJ'I-NR14R15, AMUHOKHCJIOTBI ¥ Y€TBEPTUYHOTO
amMoHHeBoro karnona (NH'%4").

33. Coenunenue no nyHkty 31 unu 32, rae R BBIOMPAIOT W3 TPYIIIbL, COCTOSINEH U3
¢deHuna u nupuauia, rae GeHmIbHas U MUPUAIbHAS TPyl HE00S3aTeIbHO 3aMeIeHbl OTHIM
win OoJjiee 3aMECTUTENSIMHU, BbIOpaHHbIMU M3 rpymmel, cocrosimeii uz Cl, F, NH,, NHMe, C;.
sankmna, Cirankokcu, CONH,, CONHMe, CONMe,, OCH,Csnuknoankmna, OC3HuKIOaNKNUIA,

OCF; u ruppokcuiia;, MpPeArouTUTENbHO (EHWIbHAs U MUPUANUIIbHAS TPYIIBl HEOOS3aTeNbHO
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3aMeIleHbl OOHUM WK OoJiee 3aMeCTUTENSIMY, BhIOpaHHBIME U3 Tpymmbl, coctosimeid us Cl, F,
NH,, NHMe u C,_ankuna.

7 .

34. Coenunenue mo grodboMy u3 myHkToB 31-33, roe R’ siBnsieTcs KOHIEHCHUPOBAHHOU

OMIMKJIMYECKON CUCTEMOM, BLIOPAHHOW U3 TPYIIIbI, COCTOSLICH 13!

(\O /\O NR12

% {7 °/ R LY.

R | N 5 N R | \ R | =t AN
L 5 | S & A A

RN RM Rﬁ
(Ta) (Ib) (Te) (Id) (Te)
hN NR'2 (\NRQ
:1\1/‘ S R?(/ = R“/ ’ S
L A L L r‘fr
R = R'I‘I
(If) (I3) (Ik)

II€ KasKIbIi R!! spnsercs BOZOPOZIOM, H R!? BbIOMparOT U3 Bogopona, Ciqamkumna, Cs
suuknoankuia, CsreTepoLnKInia, COR" , SOZR13 , C14aJ'IKI/IJ'I-C02R14 , C1_4aJ'IKI/IJI-OR14, C.
4aJ'IKI/IJ'I-NR14R15, C4anknn-Cs 7IUKI0aIKUIIA, COC1_4aJ'IKI/IJ'I—NR14R15, AMUHOKHCJIOTBI U
YeTBePTHYHOrO aMMOHHEBOro kationa (NR'°4);

R" BeIOMparoT U3 Ciqankmna, Csyaukioankuwia, (peHm a U MOHOLMKINYECKOro S-6-
YJIGHHOTO rerepoapuiia, PeHw1 Win S-6-4IeHHBIH rerepoapui HeoOs13aTeIbHO 3aMeIeHbl OJHUM
win 0oJiee 3aMeCTUTENSIMH, BHIOPAHHBIME M3 TPYMIbI, COCTOsel u3 ranoreHa, Cjoankuna, O
(okco), S (cymsdunnmna), NR’R?, OR® u SR*;

R™ u R'® uesasucumo BbIOMparOT u3 Bogopoaa, Ciyankmna, Cisankunrunpokcuia, Cs.
JUMKIIOAKIA, (peHMIIA, MOHOLIMKIIMYECKOTO 5-6-uneHHoro rerepoapuia 1 SO.RY, pennn mm
5-6-ujieHHBIH TeTepoapuyl HeoOs3aTeNIbHO 3aMEIIeHbl OJHUM WU OoJiee 3aMeCTUTENSIMH,
BBIOpAaHHBIMU W3 TPYIIbL, COCTOsIIed u3 ramoreHa, Cioankumna, O (okco), S (cynabdpunmma),
NR’R*, OR? u SR?;

R'® rpynmer Hesasucumo BbiGHparoT u3 Cisankina U GeHnia, BeHHn HeoBA3aTeTbHO
3aMelleH OHUM WK 0oJjiee 3aMECTUTENISIMU, BLIOPAHHBIMU U3 TPYIIIBI, COCTOSIIECH U3 rajloreHa,
C1anxuia, O (okco), S (cynbdunmna), NR’R?, OR? u SR®.

35. Coenunenne mo moOoMmy u3 mNyHKTOB 31-34, roe R spmsercs NUPUAWIBHON
Ipynnoi, HeoOs3aTeNIbHO 3aMEIIeHHOW ONHHM WM 0oJiee 3aMEeCTUTENISIMHU, BBIOPAHHBIMH W3
rpynmsl, coctosimeit w3 Cl, F, NH,, NHMe, Cj,amkuna, C;,ankokcu, CONH,, CONHMe,
CONMe,, OCH,Csunknoankuna, OCsuuknoankuna, OCF3 u ruapokcusia;, mpeanodYTHTENbHO
NUPHOWIbHAS TPyIa HeoOs3aTebHO 3aMelleHa OJHMM Wiu 0ojiee  3aMEeCTHTEISIMH,
BbIOpanHbIMU U3 rpynmnsl, cocrosimeit u3z Cl, F, NH,, NHMe u Ci.ankuna.

36. Coenunenue no moboMy 13 myHKTOB 31-35 nnm ero apmaneBTHUeCKH pueMieMas

COJIb, TUAPAT, COJBBAT HJIH CJIOXKHBIHN 3¢dup, nMmeromee oomyro popmyny (V):
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RT
N
=
10 N
R H V)
rmue R? sBnsieTcs NH;;

(\NR12

o ol 12
R’ sBnsercs r’JJ (Ie) m xaxnmerii R sBnsiercss Bomoponom u R~ BbIOHparoT

14 14
u3 Bomopoxa, Cjsankuna, Csjuuknoankuia, Ci4ankun-CO,R™, Ciyankun-OR™ u Cy4ankun-
NRMR':

R" u RY nesasucumo BbIOHparoT U3 Bopopoxaa, Ci4ankuna, Cs7IuKiIoankuia, GeHuna,
MOHOILMKJIMYECKOTO S5-6-4JIGHHOTO rerepoapuia u SO,R", (beHuT 1 5-6-4JIeHHBIH reTepoapu
HEeoOsI3aTeNIbHO 3aMEIIeHbl OJHUM MM 0ojiee 3aMECTUTENSIMH, BBIOPAHHBIMH W3 TPYIIIIbL,
cocrosiiei u3 ranorena, Ciankuna, O (okco), S (cyappunmia), NR’R?, OR? u SR*;

RY BeIOUparoT U3 Cjankmna, CsyIukioankuwia, (peHmTa U MOHOLMKINYECKOro S-6-
YJIEHHOTO reTepoapmiia, PeHns Ui S-6-4IeHHBIH reTepoapuil Heo0s3aTeNIbHO 3aMeIeHbl OTHUM
win OoJiee 3aMeCTHTEISIMH, BBIOPAHHBIMHM U3 TPYIIIBI, cOCTosALIel u3 ranoreHa, Cjoankuna, O
(okco), S (cymbdunmna), NR’R*, OR? u SR?; u

R sBusercs NUPUAUIBHON TPYNIOH, TI7e NUPUAWIbHAs TIpynna HeoOs3aTeabHO
3aMeleHa OHUM MM OoJiee 3aMECTUTEISIMH, BbIOpaHHBIMU M3 rpymmel, cocrosimeit u3 Cl, F,
NH, u meTnna.

37. Coenunenue no Jr0OoMy 13 MyHKTOB 31-36 mim ero apmManeBTHYECKH pUeMyIeMast

COJIb, TUAPAT, COJIBBAT WJIH CJIOKHBIHN 3up, nMmetoinee ooyt hopmyny (V):

RT
N
=
10 N
R H V)
rae R? sBnsieTcs NHoy;

’/\NR12

. pll 12

R’ sBnsercs "’y; (Ie) m xaxnprit R* sBIsiercss Bogoponom, 1 R~ BeIOHparoT
14 14

u3 Bojopoxaa, Cjsankuna, Cssuuknoankuia, Cj4ankun-COR™, Cigankun-OR™ u Cj4ankun-

NR14R15'
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R u R" HesaBucumo BbIOHparoT u3 Bopopoxaa, Ciqankmna, CsyIukioankmia, GeHuna,
MOHOLIMKJIMYECKOTO S5-6-4JIGHHOTO rerepoapuia u SO,R", (beHn i 5-6-4JIeHHBIN reTepoapui
HeoOs13aTeNIbHO 3aMeLIeHbl OJHUM MM 0oJiee 3aMeCTUTENSIMH, BBIODAHHBIMH W3 TPYIIIbL,
cocrosiieii u3 ranorena, Ciankuma, O (okco), S (cyapdunmia), NR’R?, OR? u SR?;

R"” Beibupaor u3 Cankmna, CsHHKI0ANKNIA, GEHUIA U MOHOLMKIHYECKOro 5-6-
YJIEHHOTO TeTepoapuiia, GeHu Win 5-6-uieHHbII rerepoapuil HeoOsI3aTeNbHO 3aMeIeHbl OTHUM
wn Ooniee 3aMECTUTEISIMH, BBIOPAHHBIMU U3 TPYMIIbI, cocTosmell u3 ranorena, Cijankuna, O
(0xco), S (cympdunnna), NR’RY, OR® u SR*; u

R sBisercs MUPUAWIBHOW TPYNIOH, Te NHPUAWJIbHAS Tpynmna HeoOs3aTebHO
3aMelleHa METUIIOM.

38. Coenunenue no mroboMy u3 myHKTOB 31-37 uim ero papManeBTHYECKH MpHeMIIeMast

COJIb, TUAPAT, COJBBAT WU CJIOKHBIHN 3up, nmeroinee ooyt hopmyny (V):

R7
N
=
10 N
R H V)
rmae R? sBnsiercs NHo>;

f//\\NW2

O\/ \

R11 ’

A
A1 Hfr

L nll 12
R’ sBnsercs (Ie) m xaxnmeiii R™ sBsiercst Bogoponom u R~ BbiOuparot

14 14
u3 Bopopoxaa, Cigankuna, Csyuuknoankmna, Cjsankmn-CO,R™, Craankun-OR™ u Cjgankun-
NRMR':

R" u R" nesasucumo BbIOMparoT U3 Bopopoxaa, Ci4ankuna, Cs7ukioankuia, GeHuna,
MOHOIMKJIHYECKOTO S5-6-4JIGHHOTO reTepoapuia u SO,R", (beHuT Wi 5-6-4JIeHHBII reTepoapu
HeoOs3aTeIbHO 3aMElIeHbl OAHMM Wiu Oojiee 3aMECTHTENIIMU, BBIOPAHHBIMH W3 TPYIIIbI,
cocrosiieii u3 ranorena, Cioankuna, O (0kco), S (cyappunmia), NR’R?, OR? u SR*;

RY BeIOUparoT U3 Cj4ankmna, Csyukioankuwia, (peHnna U MOHOLIMKINYECKOro S-6-
YJICHHOTO reTepoapuiia, GeHwT UK S-6-4JIeHHBIH reTepoapui HeoOsi3aTeIbHO 3aMEIIeHbI OTHUM
win 0oJiee 3aMEeCTUTENSIMH, BBRIOPAHHBIMHU U3 TPYMIIbI, COCTOsIIeH u3 ranoreHa, Cjranmkmna, O
(okco), S (cymbdunnna), NR’RY, OR® u SR?; u

R' seusercs NUPUAWIBHON TPYIIIOH, 3aMELIEHHONW METUJIOM, NPEANOYTUTEIBHO R'

N~

|~
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