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Hactoswee wnsobpeTeHue OTHOCUTCA K NPOU3BOAHOMY O6eH3asenuHa C KOHOEHCUPOBAHHLIM a30TCOAEpXKaLLUM
apomMaTuYecKuM 5-4neHHbIM LMKNOM UMK €ro CONnu, KOTopoe npeactasneHo obwein dopmynoii (1)

Rl

R2
@,
roe

KonbUo B npeacraenseTt coboit azoTcogepallee apoMaTudeckoe 5-uneHHoe KonbUo, cogepkallee, no KpanHen mepe,
1 aToM asoTa UM atom cepbl, KOTOPOE HEOBA3aTENEHO MOXET ObiTh 3aMELLEHO;

R' n R? npepcrasnsaot cob6oi aTom Bogopoaa;

-A- npeacrasnser cobon NPOCTYIO CBA3b; reynny, npeacTaBneHHylo copmynoi
—NHCO-(CR3R*)n, rae n = 0 unu 1;

R3, R* MOryT GbITb OAUHAKOBLIMI UMK OTIUYAIOLMMUCS APYT OT APYra, U Kaxkabld NpeacTaBnseT coboil aTom BOAOPOAA,
HU3LLYIO anKUIbHYO rpynny (Npu ycrnosuu, 4yto RS u R* MOryT BMecTe 06pa3oBbIBATL HU3LLYIO ANKUIIEHOBYIO Tpymny,
cogepxailyto 2-7 aToMOB yrnepoga); u

konbyo C saABnsetrca 6eH30MNbHbIM KOMbLUOM, KOTOpoOe, Heobs3aTenbHO, MOXKeT UMeTb OT 1 Ao 5 3amectuteneit, K
hapmMaueBTUYECKAM KOMMO3ULMAM, KOTOPLIE COAEMKAT 3TU COEAUHEHUA B Ka4veCTBE aKTUBHOTO KOMMOHEHTA, U K
NMPOMEXKYTOUYHLIM COEAUHEHUAM, KOTOPbLIE MPUTOAHbLI ANA CUHTE3a 3TUX cCOoefuHeHuid. CoeAuMHEHUA MO HacTosALWeMy
U306PETEHNIO NONE3HLI KAK aHTArOHUCTLI aprMHMHBA30ONPECCUHA.



Lleid BuHaxig BiAHOCUTLCA A0 NOoxiagHOro 6eH3aseniHy 3 KOHAEHCOBAHUM a30TBMICHUM apoMaTUYHUM 5-UNeHHUM LUKITOM
abo inoro coni, kKA NnpeacTasneHo 3aransHo dopmynoto (l)

Rl

R2
@,
ae

Kinbue B saensie co60t0 a30TBMICHE apoMaTu4YHe 5-uneHHe Kinbue, Wo MICTUTb, NpuHaiMHi, 1 atoMm asoTy abo atom
CipKu, WO HeoBoB'A3KOBO MOXKe BYTU 3aMilLleHO;

R! i R2 aBnaioTb co6010 aTOM BOHIO;

-A— ABNAE coboto npocTUin 3B'A30K; rpyny, npeacraBneHy copmynoio
—NHCO-(CR3R*)n, ae n = 0 a6o 1;

R3, R* MOXyTb GYyTW OAHAKOBUMM abo BIAPIZHATUCHL OAMH BiA OAHOrO, i KOXHUA ABNSAE COOO aTOM BOAHIO, HUKUY
ankinsHy rpyny (3a yMoBM, WO R3 i R* MOXyTb pPa3oM YTBOPIOBATU HUXUY anKineHoBy rpyny, LIO MICTUTL 2-7 aToMiB
BYIneu); i

Kinbue C € BGeH30nbHUM KinbuUeMm, Wo, HeoBOB'A3KOBO, MOXe matu Big 1 Ao 5 3amicHukis, oo dapmaueBTUYHUX
KOMNO3ULIA, WO MICTATb Ui 3'€A4HAHHA K aKTUBHUIA KOMMOHEHT, i A0 NPOMIXKHUX 3'€AHaHb, AKi npuaaTHi AN CUHTE3Y LnX
cnonyk. Cnonyku 3rigHo 3 UM BUHAXOAOM KOPUCHI K aHTaroHICTW apriHiHBasonpecuHy.



A nitrogenous aromatic 5-membered fused benzazepine derivative represented by general formula (1) and useful as an
arginine vasopressin antagonist, a salt thereof, and a pharmaceutical composition containing the same as the active
ingredient wherein B represents a nitrogenous aromatic 5-membered ring that may be substituted, has at least one
nitrogen atom and may further have one oxygen or sulfur atom; R' and R? represent each independently hydrogen,
halogen, lower alkyl, amino which may be substituted by lower alkyl or lower alkoxy; A represents a single bond or -
NHCO-(CR3R*)r-; n represents an integer of 0 to 3; R® and R* represent each independently hydrogen or lower alkyl,

provided R3 and R* may be combined together to form a C2-C7 alkylene; and C represents an optionally substituted
benzene ring.



1. MpoussogHoe GeH3asenuHa ¢ KOHAEHCUPOBAHHLIM a30TCOAEMKALLIMM apOMaTUYECKUM 5-UNEHHbIM KONbLOM WK
€ro conb, NpeacTaBneHHoe crieaytowein obuwen dopmynoi (1):

R2
O,
rae
R' u R2 npeacrasnaot coboi aTom BoAopoaa;

KonbUo B npeacraenset coboil azoTcoaepykallee apomaTudeckoe 5-uneHHoe Komnbuo, coaepallee, Mo KpanHewn
Mepe, 1 aToM a3oTa Unu atom Cepbl, U yKasaHHOe KonbLo B npeactaeneHo popmMynon:

2

3

roe oand us X' u X3 npeacrasnset cobon rpynny dpopmynsl =N—, a apyron npeacrasnsaet coboi rpynny hpopmyrbl —
NR5-, =O- unu =S-;

X2 npeacrasnaet coboii rpynny ¢opmynsl =CR6—;

RS npeacrasnsaet coboit aToM BOAOPOAA UMK HU3LLYIO ankKUMbHYIO rpynny;

R® uMeeT cneaytoLume 3HaUYEHUs:

a) atoMm Bogopoaa,

D) HU3LWMIA anKun, HE3aMELWEHHbIA UK 3aMeLLEHHbIA CreayoWwummn rpynnamu:

aMUHOrpynnoit; MopdONUHOrPYNnon; 1-nunepasuHUNLHON rpynnon, Kotopasa HeoBa3aTenbHO MOXKeT ObiTb
3aMellleHa HU3LWER ankumbHOW rpynnorW Mo aTtoMmy asota Konbua;, unu EeHUNbHOW, UMUAA3O0NUMNLHON WU
NAPMANIBLHON rPYNNoi, KoTopas, HeobA3aTEeNbHO, MOXKET ObITh 3aMeLLeHa HU3LWEN ankUNbLHOR rpynnoii;

C) uuMKnoankunbHasa rpynna, cogepxaiwas 3 - 8 atomos yrnepoga;

d) amuHOrpynna; amuMHOrpynna, MOHO- UM AusamMeLweHHas HUSLWER ankKUbHOW rPynnoi UM HUSLIER ankaHOUSbLHOR
rpynnoi  (3TM  rpynnbl - AOMOSNHUTENBHO MOTyT ObiTb  3aMELUEHbl  aMUHOTPYMNOW; MOHO- UMM AUHUSLIEN
ankunaMuHOrpynnon; NUNEPUAUHOrpynnon; MOpPEOnNUHOrpYnnon; unu 1-nUNepasMHUNLHOW TPynnon, KoTopas,
Heo6a3aTenbHO, MOXET OblTb 3aMeLleHa HU3LWEN ankKunbHOI rpynnon);

€) r'yaHuauHOrpynna; unu
f) ruapoKkcunbHas rpynna, HU3LWas ankokCUmbHas rpynna Wi HU3LWAas ankunTuorpynna;

kKonbuo C saABnsetca GeH30MbHLIM KOJbLOM, KOTOPOe, HeobA3aTenbHO, MOXET uMeTb oT 1 Ao 5 3amectutenen,
COOTBETCTBEHHO, BbIOpaHHbLIX U3:

a) HA3LLERN anKUbLHOW rpynnel;

b) He3amMeLLeHHON HU3LLEeA anKOKCUrpynnbl;

C) aToma ranoreHa;

d) beHunLHO rpynnel, KOTOpas, HEOBA3aTENLHO, MOXET ObITh 3aMeLLEeHa HU3LIEN ankUnsHON rpynnon; u

€) MMUAAa30NUNLHON rPynnbl, KOTOPasi, Heoba3aTenLHO, MOXKET ObiTb 3aMeLleHa HU3LLER ankunLHON rpynnoii;

-A- npeacraenaer coboii npocTyto CBA3b; rpynny, npeacTasneHHylo copmyrnon
—~NHCO-(CR3R*)n—, rae n=0 unu 1, R3, R* MOryT 6biTb OAUHAKOBLIMU UMK OTAWYAIOWMMUACA APYr OT Apyra, U
Kakablil NnpeacTasnaeT coboi aToM BOA0POAA, HUSLLIYIO ankurbHYo rpynny (npu ycnosuu, yto R3 u R* moryT smecre
06pa3oBbIBATE HA3LLYIO anKMIIEHOBYHO Tpynny, COAEmKaLLyto 2-7 aTOMOB yrnepoaa).



2. MpoussogHoe GeH3asenuHa C KOHAEHCUMPOBAHHLIM a30TCOAEPXKALUMM apoOMaTUYECKUM 5-UNEeHHbIM UMKIIOM 1nu
€ro conb No n.1, rae ykasaHHoe konbuo B 0603HauaeT Konbuo, npeacrasneHHoe hopmMyIoii;
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roe R3 1 R® umMeloT aHaYeHus, ykasaHHble B n.1.

3. MpoussogHoe GeH3asenuMHa ¢ KOHAEHCUPOBAHHLIM a30TCoAEpPKALLUM apOMATUYECKUM 5-YMNEHHbIM KONMbLOM UMK
ero conb no n. 2, rge

R® npeacrasnaet coboii:
a) atoMm Bogopoaa,
b) HU3LLIYH anKUMbHYHO FPYNNY, HE3aMeLLIEHHY UMK 3aMeLLEHHY0 CrneayoLWwuMi rpynnamMu:

AMUHOTPYNMoiA; MOPMONMHOrPYNNoOi; 1-nMNepasuHUNbLHON TPynnoid, KoTopas, HeoBA3aTenbHO, MOXeT ObiTb
3aMellleHa HU3LWER ankumbHOW rpynnorW Mo aTtoMmy asota Konbua;, unu EeHUNbHOW, UMUAA3O0NUMNLHON WU
NAPMANIBLHON rPYNnon, KoTopas, Heoba3aTenbHO, MOXET ObITh 3aMeLlieHa HU3LWEN anKUibHON rpynnoin;

C) LMKIOAnKUITLHYIO rpynny, coaepxawyto 3 — 8 aToMOB yrnepoaa;

d) amMuHOrpynny; aMmMHOrpynmny, MOHO- UM AU3aMELLEHHYIO HUSLLEA anKUALHON MW HASLLEN anKaHOUSbLHOW rPynnoi
(3T rpynnbl MOTyT ObIThb €Lle 3aMeLleHbl aMUHOTPYNMON UMM MOHO- UMK AUHU3LLER ankunamMmuHOrpynnomn), unu

€) ryaHuauHorpynny, u

konbuo C o6o3HavaeT OGEH30MbHOE KOMbLUO, KOTOpOe, HeoBA3aTenbHO, MOXET WMETb 3aMecTUTenbL B  O-
(OPTO)MONOXKEHUU, KOTOPbLIA BbIGPAH U3 HU3LLEN ANKWUITLHOW IPYMMbl; HE3AaMELLEHHON HU3LIEN ankOKCUIPynnel; atoma
ranoreHa; PeHUNbLHON rpynnbl, KOTOpas, HeoBA3aTENbHO, MOXET ObiTb 3aMeLleHa HU3LIER ankuibHOW rpynnoi; u
UMUOA30NUIBHONI TPYNMbI, KOTOPAas, HeoBaA3aTeNbHO, MOXKET ObiTh 3aMeLlieHa HU3LWEN anKUMbHONI rpynno.

4. MpoussoaHoe GeH3asenuHa C KOHAEHCUPOBAHHLIM a30TCOAEMKALLIMM apoOMaTUYECKUM 5-UneHHbIM KOMbLUOM UIu
€ro conb No n. 3, rae ykasaHHoe konbuo C ABnAeTCA GEH30MbHBIM KOMbLUOM, HE3aMELUEHHbIM UMK 3aMELLEHHbIM
HU3LLEN anKun3aMeLlleHHONn PEHUNLHOW rpynnon.

5. MpoussogHoe GeH3asenuMHa ¢ KOHAEHCUPOBAHHLIM a30TCOAEPXKALLMM apoOMaTUUYECKUM 5-YMNEHHbIM KOMbLOM UMK
ero conb no n. 4, rae R® npeacrasnaet coboii:

a) atoMm Bogopoaa,
b) HU3LLIYIO anKMIbHYIO rPYNMNy, HE3aMEeLEHHYI0 UM 3aMELLEHHYIO CNeayoLWMMU rpynnamu;

AMUHOTPYNNoit; MOpconNMHOrpynnon; peHUNbLHOM rpynnoi; UMUAA30NUNBLHONR TPYNMoi, KoTopas, HeobA3aTenbHo,
MOXET ObITb 3aMeLLleHa HU3LWEN ankunbHOW rpynnon; Unu NUPUAUNLHOR rPynnon,

C) LMKMONPONUILHYLO rpynny,

d) amuHorpynny; AUMETUNAMUHO3AMELLEHHYIO HU3LLYO ankunaMUHOTPYNMy, aMUHO HU3LLYIO arikaHoUnaMuHOrpynny
unm

€) ryaHuauHorpynny.

6. MpoussogHoe BeH3asenuHa no n.1, npeacraenswowee cobon
4'-[(2-meTun-1,4,5,6-teTparnapoumugasol4,5-d][1]6eH3asenuH-6-un)kap6oHun]-2-peHunbeHsaHunua unm ero conb.
7. MpoussogHoe 6eH3zasenuHa no n.1, npeacrasnstowee cobon
4'-[(2-aTun-1,4,5,6-TeTparuppoumunaasol4,5-dj[1]6eH3asenuH-6-un)kapboHun]-2-peHunGeH3aHunmMa unu ero coneb.
8. MpoussogHoe 6eH3zasenuHa no n.1, npeacrasnstowee cobon

4'-[(2-uuknonponun-1,4,5,6-TteTparugpoumuaasol4,5-d][116eH3asenuH-6-un)kapboHun]-2-peHunbeHsaHunug unu ero
COnb.

9. MpoussogHoe GeH3asenuHa no n.1, npeacrasnsatowee cobon
4'-[(2-nponun-1,4,5,6-TeTparnapoumugaso[4,5-d][1]6eHsasenuH-6-un)kap6oHun]-2-peHnnbeHsaHunua unm ero conb.

10. dapmauesTuyeckas Komnosuuyus, obnagawowas aHTarOHUCTUYECKOW  aKTUBHOCTBIO B OTHOLUEHWUU
apruHuHBasonpeccuHa, cogepkawas apheKTUBHOE KONUYECTBO MPOU3BOAHOrO GeH3asenmHa ¢ KOHAEHCMPOBAHHbIM
a30TCOAEPKALLUM 5-UNEHHbIM KOMbLUOM UMK €ro COonb No M. 1 B KAYECTBE aKTUBHOTO KOMMOHEHTA.



11. AHTAroHUCT apruHUHBA3OMPECCUHA, KOTOPbIA coaemxut ahpeKTUBHOE KONMYECTBO NPOU3BOAHOro 6eH3asenuHa
C KOHOEHCUPOBAHHbLIM Aa30TCOAEMKALUMM 5-UNEHHbIM LUKIIOM UMM €ro comb no n.1 B KAa4YeCTBE AaKTUBHOIO
KOMMOHEHTA.

12. (4-BudpeHun-2-unkapbokcamna)beH30MHasA KACMOTa B KAYECTBE MPOMEXYTOUHOTO COEAUHEHUS ANA NONyYeHus
coeguHeHusa obuwein dopmynsl (1), no n. 1, rae konbuo C o6o3HavaeT GEH30MbHOE KOMbLUO, 3aMeLlLUeHHOe B
nonoxxeHun 2 heHUunom, u —A— oGosHadaet rpynny copmyns —NHCO—-(CR3R*),—, rae n = 0.



Hacrosuwee nsobpereHne oTHOCUTCS K HOBbIM NPOW3BOAHbLIM GEH3a3€NUHA C KOHAEHCUPOBAHHBLIM apoOMaTUYECKUM
reTePOLUKITUYECKAM KOJBLOM, KOTOPbIE WCMOML3YIOTCA KAaK AHTarOHUCTbl apruHUHBA3OMPECCHUHA, K UX COMnsAM, K
hapmaueBTUYECKAM Npenaparam, KOTOpble COAEepKaT 3TU COEAMHEHUA B KA4YeCTBE AKTUBHOTO KOMMOHEHTa, U K
NMPOMEXKYTOUHLIM COEANHEHUAM, NPUTOAHbLIM ANA CUHTE3a STUX COEAUHEHUN.

ApruHuHsasonpeccuH (ABIM) 4aBnaetca  nentugaomM, CcocToAwuUm M3 9  OCTaTKOB aMUHOKWUCHIOT, KOTOPLIA
CUHTE3UPYETCA U BblAensderca B runotanamo-HeldporunoduseanpHon cucteme. B KadvecTBe aHTaroHUCTOB
APrMHUHBA30NPECCUHA CUHTE3UPOBAHbLI COEAWHEHUA NENTUAHOTO WM HENenTUAHOro Tuna. Hanpumep, coeauHeHue,
onucaHHoe B JP-A-2-32098, U3BECTHO KaK COeaMHEHUe NenTUAHOro Tuna (MCnonsL30BaHHOE 34ecCh cokpaleHue "JP-A"
03HavaeT "onyGnuKkoBaHHas HeEPacCMOTPEHHAs 3aaBKa Ha naTteHT AnoHuun"). C apyroil CTOpOHbIl, NpoussogHblie 2,3,4,5-
TeTparuapo-1H-6eHsasenuHa, npeacrasneHHbie cneayowein obwen gpopmynoi, onucaHsl B EP-A-0514667 n JP-A-5-
132466 kaKk aHTaroHUCTbI Ba3onpeccuHa HeNnenTUAHOro Tuna.
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(B OTHOLLEHUM CUMBONOB POPMYIbl BbiLLiE CMOTPU BblLUEYKA3aHHbIE NATEHTHbIE NyGnukaumu).

Kpome TOro, B MeayHapoaHoit naTteHTHoi nybnukauum Ne91/05549 onucaHo coeauMHEeHUe, npeacTaBrieHHOe
cneaywowein obweir dopMmynoid, u npoussogHble 2,34 5-tetparuapo-1H-6eHsoanasenuHa u npoussoaHbie 2,3,4,5-
TeTparugpo-1H-1-6eH3azenuHa, onucaHHble B JP-A-4-154765, ABNAOTCS N3BECTHLIMU.
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(B OTHOLLEHUM CMMBONOB (POPMYIbl BbilLiE CMOTPU BblLUEYKA3aHHbIE NATEHTHbIE NyGnukauum).

XoTA u 6biNM, Kak OMUCAHO BbIWE, NPOBEAEHLI PA3MUYHbIE WUCCNEAOBAHUS, CO34aHWE HOBLIX AHTArOHUCTOB
apruHUHBAa3onNpeccuHa, uMerwmux 6onee NPEeBOCXOAHbIE XapaKTEPUCTUKM B HACTOSLLEE BPEMS BCE elle ocCTaeTcd
BaXKHOW KIMMHUYECKON 3aga4en.

C [Opyroil CTOPOHbI, MOYTU HE WU3IBECTHbI COEAMHEHUS, UMEIOLUE CKENETHYIO CTPYKTYypy OeHsasenuHa c
KOHAEHCUPOBAHHLIM a30TCOAEPKALLUMM apOMaTUYECKUM 5-UNeHHbIM LIMKNOM, KOTOpas SABMAETCA OCHOBHON CTPYKTYPON
CO€AUHEHNUA MO HACTOALEMY U306peTEeHU0, 1 ObINK NUWb COOBLLIEHUS 0 CnOCOBax CUHTE3a HECKONMbKUX COedAUHEHMUIA,
UMEIOLLIMX TaKYI0 LIMKNUYECKYIO CTPYKTYpY B J. Chem, Soc., Petkin Trans. 1 (1978), Ne8, 862-70 u Org. Prep. Proced. Int.,
25 (5) , 602-6 (1993), HO MX CTPYKTypa ABHO OTNIMYAETCA OT CTPYKTYPbl COEAUHEHWUS MO HACTOAWEMY M306GpETEHNI0.
Kpowme Toro, He N3BECTHO NPUMEHEHNE ITUX COEAUHEHNIA B KaYeCTBe (hapmaLeBTUYECKMX NPenaparos.

ABTOpbI HACTOAWEro U306peTeHns NnpoBenu o6LLIMPHbIE UCCNEAOBAHNA COEAUHEHUIA, NPOABMAIOLWMUX aHTArOHM3M No
OTHOLLEHMWIO K aprMHUHBA30ONPECCUHY, U CO3aanu Hactodawee n3obpeTeHne, OCHOBLIBAACL HA OBHAaPY>XEHUU TOro, 4YTO
HOBOE npou3BogHOoe OeH3asenuHa ¢ KOHOEHCUPOBAHHLIM  APOMATUYECKUM  FETEPOLUMKIUYECKAM  KOMbLOM,
npeacTaBneHHoe NpuUBedeHHON Hibke obuwei dopmynon (l), NposABnseT HEOXUAAHHO 3HAYUTENbHLIA AHTArOHWU3M no
OTHOLLEHUWIO K aprMHUHBA30NPECCUHY.

Takum o6pasoM, HacToswee KU306pEeTEHUEe OTHOCUTCHA K NPOM3BOAHOMY OGeH3asenuHa ¢ KOHAEHCUPOBAHHLIM
a30TcoAepXKaLLMM apoMaTUYECKUM 5-4neHHbIM KONbLUOM, NpeacTaBneHHoMy criegytowein popmynon (1), u K ero conu.

(CumBonkl B hopmyne UMERT Creayowmne sHaveHns:

Konbuo B: asoTcopepkallee apomaTudeckoe 5-4neHHoe Konbuo, UMetolee, no KparnHen mepe, 1 aToMm asorta u,
HeoBd3aTensLHO, OAUH aTOM KUCMOPOoAAa UMu Cepbl, KOTOPOE MOXET, HE0BA3aTENbLHO, UMETb 3aMECTUTENb(U),

R', R2: MOryT GbiTb OAUHAKOBLIMUA UMW OTNAYAIOLMMUCA APYT OT APYyra U Kaxkablid NpeAcTaBhseT aToM BOAOPOAA,
aToM ranoreHa, HU3LLYI0 ankuIbHYl0 [pynny, aMuHOrpynmy, KoTopas MOXeT ObiTb, HeobasaTensHo, 3aMelleHa
HU3WENR(MMKN) anKunNbHOW(bIMU) FPYNMNOK (amMK), HUSLLYIO anKkoKCUrpynmny,

A: oguHapHas cBasb; rpynna, npeacrasneHHas opmMynoin
-NHCO-(CR®R*)n-,

n: 0 unu yenoe uncno ot 1 o 3,

R3, R* MOryT GbiTb OAUHAKOBLIMU WA OTMUYAKLMMUCA APYT OT APYra U KaKablid NpeAcTaBnseT atoMm BoAopoaa,
HU3LLYIO anKUIbHYO Tpynny (Mpu ycrnosuu, Yto R3 U R* MOryT BMmecTe 06pa3oBbIBATb HULLYKO ANKUIIEHOBYHO rpynmny,
UMEIOLLYIO OT 2 A0 7 YrnepoaHbIX aToMOB), U

Konbuo C: 6eH30MbHOE KOMbLO, KOTOPOE MOXET, He0BA3aTENbHO, UMETb 3aMeCTUTENb(K)).



Hanee, 0CoO6EHHO NPeanOYTUTENLHLIM COEAUHEHNEM SIBNSIETCS NPOM3BOAHOE GEeH3asenuHa ¢ KOHAEHCUPOBAHHBLIM
a30TcoAepXKALLMM apoOMaTUYECKUM S-UreHHbIM Konbuom (I) unu ero cone, rae

i) KonbUO B aBnaeTca KonbUoOM, NpeacTaBneHHbIM POPMYNON:

X?

’\ YL’

A

(cumBoOsbl B hopmMyne MMEKOT cneaytowme sHavYeHus:

X1, X3 oAuH u3 Hux obosHauyaeT rpynny, npeacTaBneHHyl copmynoid =N-, a apyroid obGoaHadyaeT rpynny,
npeacraeneHHyo dopmynon -NR3-, -O-, -S- unu =N-,

X2: rpynna, npeacrasnerHas dopmynon =CR8-, -O-, -S- unm =N-, R%: atom Bogopoaa, HU3LWas ankunbHas rpynna, u

RS: a) atom BOgOPOAA,

b) HM3Waa ankunbHAadA, HU3LWAA anKeHUNLHAs UM HASLWASA ankUHWITbHAS rpynna, HesameLLeHHas Unu 3aMeLleHHas
cneayroLwmmu rpynnamu:

aMUHOTPYNMNON; MOHO- UMK AU-(HU3LLMIA anKWM)aMUHOTPYNNOR, (HUSLLIMA ankaHOoUS)aMUHOTPYNMNOi, 3aMeLLeHHOR
aMUHOTPYNMNONW UNU MOHO- UK AU-(HASLLIMIA ankum)aMUHOrPYNNORN; 3alUMWEHHOW aMUHOTPYNNOR; 1-NUPPONUaAUHUNLHON
rpynnon; NUNEPUAUHOTPYNMNON; MopdonuHOrpynnou; 1-nNunepasuHUbLHON, 1-UMUZA30NUINHUNBHONR, 1-
roMonunepasMHUNLHOW UNKU 1-NMPas3onUAMHUNBHOR FPYNMNOR, KOTopasa MOXKeT ObiTb He 06a3aTenNbHO 3aMeLleHa HU3LWen
anKUBLHOW rpynnon Mo atomy asoTa Konbua; ryaHuauHOrpynnon; aMuauHorpynnon; rugpoKCUnsHON rpynnon; HU3LWER
anKOKCUIMbHOW  TPYMnoii;  UMaHOrpynnon;  kapbamounbHOi  rpynnon;  KapOOKCUMNbHOW  Tpynnoid;  HUswen
anKOKCUKaApOOHUNBLHON TPYMNOA; HU3LWER ankaHOWMOKCUrpynnoni; unu PeHUnbHOW, UMUAA30NUNBHOW, NMUPUAUIBHON,
NUPasUHUNBLHOW, MUPUMUAUHWNBLHOW, NUPUAASUHWUABHOW, NUPA3OSIMABHOW, MUPPOSIMALHOW,  TETPAa3ONUIbLHOW,
TPUA3ONUNBLHONR, TUA3OMNUITLHOW UNU OKCA30JTMITLHON TPYMMONA, KOTOPLIE MOTYT BbiTh HEOBA3aTENLHO 3aMeLLeHbl HU3LWENR
ankKUNbLHOW Trpynnon, aTOMOM ranoreHa, Huswen ankoKCUSIbHOW rpynnon, amMWHOrPYnnon, MOHO- WNKU AU- HU3LIENR
ankuNamMuHOTPYNMON, TMAPOKCUNBLHON rPYNMoii Unu KapGoKCUNbLHONR rpynnoi,

C) UMKnoankunbHasa rpynny, umerowas ot 3 40 8 yrnepoaHblX aToOMOB,

d) amuHOrpynna; amuHorpynna, MOHO- WUAW Au3amMelleHHaa HU3LWen ankunbHOW, HU3LIER anKeHUSIbHOW, HU3LIER
AnKUHUNBHOW UMW HU3LIER anKaHOUMNbLHON rpynnoi (3Tu rpynnbl MOTYT ObiTb AOMONHUTENBHO 3aMeLleHbl aMUHOMPYNMNOiA;
MOHO- UMW AM- HU3LIASA ankunaMuHoOrpynna; 1-nupponuauHunsHas rpynna; nunepuauHorpynna; MopdonuHorpynna; unu
1-nunepasvHUnbHadA, 1-UMUAAsONUAUHUNBHAA UnuM  1-roMonuMnepasuHUnbHasa  rpynna, Kotopas MoxeT ObiTb
Heoba3aTenbHO 3amMelleHa HU3LWeR ankuUnbLHOM rpynnoi no aroMy asoTa Konbua, 1-NnMPPOonuMAUHUIIbHAA rpynna;
nUNepUAUHOTPYNNa; mopdonuHorpynna; unu 1-nunepasuHUnLHas, 1-umMnaasonuanHunbLHas unm 1-
romMonunepasuHUNLHas rpynna, kotopas MoxeT 6biTb Heoba3aTeNnLHO 3aMeLleHa HU3LWER ankusHON rpynmnon,

€) ryaHuauHorpynna, amuguHorpynna, unu

f) rngpokcunsHas rpynna, Hu3Lwas ankoKCuMnbHas rpynna, MepkanTorpynna, Hu3Lwas ankuntuorpynnay, u

i) konbuo C aBnsAeTca GEH30MbHLIM KOMbLOM, KOTOpOe MOXeT HeobsasaTenbHO umeTb OT 1 Ao 5 3amectutenei,
COOTBETCTBEHHO BbIGPAHHbLIX 13

Q) HU3LWIER anKUNbHOW, HU3LWIER AanKeHWNbHOW WM HU3LWER anKUHUIBLHOW T[PyMnbl, KOTOpas MOXeT OblTb
HeoBd3aTenbLHO 3amelleHa aTOMOM ranoreHa Ui ruapoKCUbLHON rpynnon,

b) HU3WeEN anKokCUrpynmnbl, KOTOpas MOXeT ObiTb HeoOs3aTenbHO 3amellleHa aToMOM ranoreHa, LUaHorpynnoi,
TMAPOKCUITLHON TPYNNoi, KapGOKCUITbHOM TPynnoi, HU3LWER ankoKCUKApOOHWUNBLHOW rPynnoi, HU3LWEA ankaHOWNbHOW
rPynnoi, HU3LWEN ankaHOUNOKCUrPynnoi, kapGamMOUbHON TPYNNoOi, HU3LWENA ankunamuHOKApPOGOHUNBHOW rPynnon unu
dhTanumMugorpynnom; ruapOKCUNLHON rPYNMbl; MEPKANTOTPYNMbI; UMM HU3LIER ankunTUorpynnsl,

C) aToma ranoreHa; LaHorpynnel,

d) kapBOKCUNBLHOM rpynnbl; HU3LWEA anKOKCMKAPOGOHUNBLHOW TPyMMbl; HU3LWEN ankaHOUSIbHOM TPYNMbl, HU3LIER
AnKaHOUMOKCUTPYNMbl; KAP6GAMOUMBLHON IPYNMbl; HUILIEN ankUuNaMUHOKapOGOHUNEBHON rpynnbl,

aMUHOTPYMMbl,  MOHO-  WUAM  AU-(HASLLMIA  ankun)aMmuHOrpynnbl,  (HU3WWA  ankaHoum)amMuHoOrpynnel; 1-
NUPPONUANHUITLHOR rpynnol; nuNepuanHOrpynnbl; MopdponuHorpynnbl; unu 1-nunepasuHUNLHON, 1-
UMUAA3ONUAUHUITBHOW UMK 1-FOMOMUNEPA3MHUNBHON TPYNMbl, KOTOpaa Heoba3aTensHO MOXET BbITh 3aMeLleHa HA3LWER
ank1LHOW rpynnor nNo aToMy asoTa Konbua,

f) UMKNOANKULHOW rpynnkl,

g) PEeHUNbLHOI rpynnbl, KOTOpas Heoba3aTenbHO MOXeT OblTb 3aMelleHa HU3LWER ankunbHOW rpynnoi, HU3LER
anKEeHUNBLHOW TPYNNON, HU3WEW anKWHULHOW TPYNnoW, aTOMOM ranoreHa, HU3LWen anKoKCUrpynnowu, aMmuHOrpynmnown,
MOHO- UIK AU-(HU3LIMIA anKun)aMmuHOrpynmnon, rmapOKCUIbHON rpynnoin Unu KapBboKCUbLHONI rpynnon, u

h) UMWUAA30MMABHORN, TPUA3ONULHOW, TETPA3ONULHOW, MUPPONUALHON, NUPUAWABHOW, MUPA3SUHUALHOW WK
NMAPUMALWHUTIBHON TPYNMbl, KOTOPas HEOBA3aTENbHO MOXKET ObITh 3aMeLLeHa HU3LIEN ankUNbHON, LUKMOANKUNEHOW Unu
(PEeHUNBHOW TPYNMON.

Hactoswee wusobpeteHune kacaetca Tawke apmaueBTUYECKOA KOMNO3WLUUM, B YACTHOCTU, aHTaroHucra
APrMHUHBA30NPECCHHA, KOTOpPAA COAEPXKUT B KAYECTBE AaKTUBHOTO WHIPEAUEHTa BblLLEYKA3aHHOE NPOW3BOAHOE
6eH3asennHa ¢ KOHAEHCUPOBAHHBIM a30TCOAEPXKALLMM apOMaTUYECKUM 5-UNEHHbIM KOMbLIOM.

Kpome TOro, Hactosilee nsobpeteHue kacaetca Tawke (budeHun-2-unkapbokcammua)beH30MHOR KUCNOTLI, KOTopas
NPUMEHSAETCA B KAYECTBE NPOMEXYTOYHOTO COEAUHEHMWS ANS CUMHTE3a BbILLIEYKA3aHHOro npousBoaHoro 6eHsasenuHa ¢
KOHAEHCUPOBAHHLIM a30TCoAep>KaLLUM apOMaTUMECKUM 5-UNEHHbIM KOMbLOM.

XuMu4yeckas CTPyKTypa COeAMHEHUS MO HACToAWEeMy M30BPETEHUI0 XapaKTepusyeTcs Tem, 4YTO €ro OCHOBHAas
CTPyKTypa npeacraBnsetr coboii KOHAEHCUPOBAHHOE C as30TCOAEPXKALLUM apOMATUYECKUM 5-UNEHHLIM KOMbLIOM
GEeH3a3enMHOBOE KOMbLO, K KOTOPOMY MNPUCOEAMHEHbl 3aMELUeHHaAsd unu HesameweHHaa OudeHunkapboHunsHas
rpynna, sameLleHHasl unu HesamelleHHasa 6eH30unaMMHOGEH30UNbHAA Tpynna v 3aMeLleHHas unM HesamelleHHas
deHunankaHounaMmmHo6eHsounsHasa rpynna. CoeAuHEeHMe Mo HACTOAWEMY U30OPETEHNUIO, UMEIOLLEE TaKyl0 OCHOBHYIO
CTPYKTYPY, MPOSIBAAET 3HAYMTEMbHbIA AHTArOHU3M MO OTHOLUEHWIO K aprMHUHBA30MNPECCUHY, ABMAETCA NPEBOCXOAHbLIM



npu nepopancHOM MNOrMOWEHUU U NOKA3biBAET AOBONLHO ANUTENbHOE AelcTBUE, OBYCMOBNEHHOE €ro CTOMKOCTBIO K
mMeTabonuamy B XKMBOM OpraHusme.

Hwxe paetca nogpobHoe onucaHue CoOeAUHEHUS NO HACTOALLEMY U30BPETEHUIO.

Y10 KacaeTcsa asoTcogepxallero apomaTU4ecKkoro 5-uneHHoro KonbUeBoro paaukana “"asoTcoaepkawero
apomMaTu4ecKkoro 5-4rnieHHOro Komnbua, UMetoWero, no KpanHein mepe, 1 atom asora U, Heoba3aTenbHO, OAWH aToM
KUCNopoaa WM Cepbl, U KOTOPbIA MOXET Heobs3aTenbHO UMEeTb 3aMecTutens(M)", B KayecTBe npumepa Konbua B
COeQMHEHUA NO HacToAweMy usobpeTeHuto, npeacrasneHHoro dopmynoit (), moryt 6biTb MUPPONbLHOE KOMbLUO,
NAPAasonNbLHOE KOMbLO, UMUAA3ONMBHOE KOMbLO, TPMA3OMbHOE KOMbLO, U30KCA30MLHOE KOMbLO, OKCA30NLHOE KOMbUo,
U30TUA30MbHOE KOMbLUO, TUA30MbHOE KOMbLO, OKCAAMasonLHOE KOMbLO, TUAAMA30NbHOE KOMbLO 1 T.N. Kaxgoe us arux
Komey MOXeT HeobasaTensHO WMeTb 3aMecTUTenbs WM 3amMecTUTenu, KoTopele OyayT onucaHel panee, w
KOHAEHCUPOBAHO C BEH3a3ENUHOBLIM KOMNbLOM Yepes NOCPEACTBO ABYX €70 COCEAHUX aTOMOB, 06pasyoLnX KONbLO.

B 4acTHOCTM, B KayeCTBE a30TCOAEPXKALLEro apoMaTUYecKOro 5-uneHHOro KombLEeBOro pagukana konsua B
NPeanoYTUTENLHLIM ABNAETCA a30TCOAEPKALLUA apOMaTUYECKUIA 5-4NEeHHbIA U1K, NnpeacTasneHHsIn dbopMmynamMu
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6onee NpeanoYTUTENEH a30TCoAEPKALLMA apOMAaTUYECKUIA 5-4YNeHHbIA LMK, npeactaBneHHbli hopMmynamu
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B atux konbuax atom Bogopoaa, o6pasyloLlero KonsUo yrnepoaa unu atom asora, Moryt 6biTb Heo6A3aTensHO
3aMeLLEeHbl Kak OMMCaHo Janee.
3amecTuTenb, HaxoaAaWMACA B a30TCoAepKalleM apoMaTuYeckom 5-4neHHoOM Konble Konbua B nnu B 6€H30nNbHOM
Komnbue konbua C, MoXeT 6biTb BbIGpaH U3 TeX, KOTOPbIE TPAAULMOHHO UCNOMbL3YIOTCA B AAHHOW 06nacTu TEXHUKU B
KauyecTBe 3amMecTuTeneir apomMaTuyeckux reTePOLMKNUYECKUX Konew, unu GeH30MbBHOro konbua. AsoTcoepxaiiee
apomaruyeckoe 5-4yneHHoe Komnbuo Konbua B HeobsasaTensHO MOXET UMeTb 1-2 3amecTuTens, a 6eH30MNbHOe KOMbLO
konbua C MOXeT Heoba3aTenbHO UMeTb OT 1 Ao 5 (npeanovtutenpHo ot 1 go 3) 3amecturenei. MNpeanouTUTENLHO,
3aMecTuTenNb B 6EH30NLHOM KOMbLE KOMNbUa C MOXET HAaX0AUTLCA B 0 (OPTO)-NONOXKeHue. MpumMepsl 3TUX 3amMecTUTenen
BKITHOYAIOT 3aMELLEHHY0 UMW HE3AMELLEHHYH ankUnbHY, ankeHUNbHYIO UNU ankuHUMBHYO TPYMNY, 3aMELEeHHY0 Unu
HE3aMELLEHHYIO LIMKMNOANKUMBHYIO WM LUKITOANKEHWITLHYIO TPYNMY, 3aMELLEHHYIO WM HE3aMELLEHHYIO apurbHylo
rpynny U 3aMeLlEeHHYI0 UMM HE3AMELLEHHYH HACLILLEHHYI0 UM HEHACBILLEHHYIO TETEPOLIMKIMYECKYIO TPYNMy, a Takke
aToM  ranoreHa, rIMAPOKCUIbHYK  TPYNMy, anKOKCUNBHYKO — Tpynny, 3aMEeLUEHHYI  anKOKCUMbHYK  rpynny,
AnKeHUNOKCUrpynny,  ankUHWUIOKCUTPYMNY,  LMKMOANKUIOKCUTPYNNY,  LUKMOANKEHUIOKCUTPYNNy,  apunokcurpynny,

-

-

apankunoKkcurpynmny, apankeHUnokcu unm apankMHUNoKCUrpynmny, MepKanTorpynny, ankunTuorpynny,
anKeHUNTUOTPyNny,  AnNKUHWUATMOTPYNNY,  LMAKMOANKUITTUOTPYNMY,  UMKNOASIKEHWNTUOTPYNNY,  apunThorpynmy,
apankunTuorpynny, apankeHunTuorpynny unm apankuHUITUOrpynny, anKoKCUMKapBOHUIbHYIO rpynny,

anKeHUINOKCUKAPOOHUIIBHYIO  TPYNMY, AaNKUHWIOKCUKAPOOHUIIbHYIO PYNMY, LMKNOANKUMOKCUKAPOOHUIIbHYIO  rpynny,
LMKIOANKEHUOKCUKAPOOHUINBHYIO  TPYNMY, AapUIOKCUKAPBOHUNBHYIO TPYNNY, AapankuioKCMKAPOOHUIIbHYIO pynny,
apankeHUNoKCUKApOOHUNbHYIO TPYNNY UMY aPaNKUHUNOKCUKAPOOHUNBHYHO TPYNNyY, ankuramuHOKapGoHUBHYO rpynny,
anuaTUYecKylo UMM apomMaTUYECKY AUUIbHYIO WM AUMIIOKCUrpYNny, KapOamoUmbHYK Tpynny, KapOoOKCUIbHYO
rpynny, cynbdo HOBYW Tpynmy, OKCOTPYMMy, TUOKCOrpynmy, UWMAHOTPYNMY, HUTPOrPYnny, aMUHOTPYMnmy, MOHO- WIU
AN3aMELLEHHYIO aMUHOTPYNNY, r'yaHUAUHOTPYNNY, aMUOUMHOTPYNNY M 3aMELLUEHHYI0 UMM He3aMEeLLEHHYIO UMUHOTPYNMY.
Kpome aTuX rpynn, B KayecTse 3aMeCTUTENS GEH30MIbHOTO KOMbLA MOXET ObiTh UCTIONb30BaHA ABYXBANIEHTHAs rpynna,
3aMeLleHHas U1 HesaMeLLeHHas, KOTopasi MOXET COAepKaTb reTepoatoMbl (Hanpumep, 1-3 atoma asoTa, KUCropoaa



u/unn cepbl), M KoTopaa obpasyeT KOHAEHCUPOBAHHOE KOMbLO C GEH30MNbHBIM KOMbLUOM NYTEM MNPUCOEAUHEHUSA K
CMEXHbIM aToMam yrrnepoga 6eH30MNLHOro KomnbUa, Takasd, Kak HU3HAA ankUNEeHOBas rpynna, HU3LWAas ankeHuneHosas
rpynna, Hu3LWas ankuHumneHoBas rpynna unu Hu3Lwas ankuneHguokcurpynna.

Mpumepbl 3aMecTUTENEn "3amMeleHHONn ankunLHOW rpynnbl”, "3amMeWweHHOW ankeHULHOW rpynnbl" 1 "3aMeLlleHHOR
AnNKUHUIBLHOW TPyNnbl" B KAYeCTBE BblLLIEYKA3aHHLIX 3aMEeCTUTENen asoTCOoAEp KAaLLEero apoMaTUYecKoro 5-yneHHoro
UUKIa M 6EH30MbHOrO KOMbLA BKMIOYAKOT LIMKMOAMNKUILHYIO TPYMNY, LUWMKNOANKEHUNbHYO TPpynny, 3aMeLleHHY0 unu
HE3aMELUEHHYI0O apunbHyl0 Tpynny, 3aMelEeHHYI0 WU HE3aMELLEHHYI0 HACbIWEHHYK UMW HEHACbILWEHHYIO
reTePOLUKITMYECKYIO TPYNMNy, aToM ranoreHa, rMApPOKCUNBHYIO TPynny, ankOKCUIBHYIO Tpynmny, ankeHWIoKCurpynmny,
ANKUHUMOKCUTPYNNY, LMKITOANKUIOKCUrPYNMy, LMKIMOANKEHWUITOKCUTPYNNY, apUIoOKCU-, aparnkuiokcu-, apankeHUIoKCu-
UNM apankUHUNOKCUTpynmy, rpynny MEPKanTo, ankumnTno, ankeHUnTUo, ankMHUNTMO, UMKNOANKUNTUO, LMUKIOANKEHUNTHO,
apunTUO, apankumTuo, apankeHWnTUO UMW apankUHUITTUO, AanKOKCUKapBOHUNBHYIO, anKeHUNOKCUKAPBOHUIbHYHO,
ANKUHUNOKCUKAPBOHUIBHYIO, LUKITOanKUNOKCUKapBOHUIbHYIO, LUKITOANKEHUITOKCMKAPOOHUNBHY!O,
apunoKCUKapBOHUIbHYIO, apankunoKCUkapBoHUNLHY!HO, apankeHUNoKCMKapbOHUIEHYIO unu
apankuHUNOKCMKAPOOHUNBHYO TpYNny, ankunaMMHOKapGOHUMLHYK Tpynny, anudaTtuieckyio unuM apomMaTudeckylo
AUUNBHYIO UK ALUINOKCUrpynny, kKapGOKCUITLHYIO rpynmny, Cynb(OH, OKCOrpynny, TMOKCOrpynny, kKapbaMounsHyto rpynny,
LUUaHOTpynny, HUTPOTPynny, aMWHOTPYnny, MOHO- UMM AU3aMELUEHHYI0 aMUHOTPynny, 3aliyLLEHHYI0O aMUHOTpymnmny,
ryaHuauHorpynny, amuauHOrpynny u 3aMeLUEeHHYIO UM HE3aMELLIEHHYH0 MMUHOTpynny.

Mpumepbl 3amMecTUTENei BbiWEyKa3aHHON "3aMeLUeHHON anKOKCUrpynnbl" BKNHOYAKOT aTOM rasnoreHa, LuuaHo-,
TMAPOKCUNBHYIO, KAPBOKCUMbHYIO, HUSLLYIO anKOKCUKAPOOHWUMBHYIO, HU3LIYIO ankaHOUNbHYK, HU3LIYIO anKaHOWIOKCH-,
KapBamMOoUnsHy0, HASLIYHO ankunamuHoKapBoHUbHY, (hbTanuMuao- 1 T.0. rpynnsl.

Mpumepbl 3aMecTuTener "3ameweHHOW UUKMOAanKUILHOW UMW LUKNOANKEeHWNbHOW rpynnbl" BKNHOYAKT HU3LLYIO
ANKWIbHYH, HUSLLYI0 ANKEHUMbHYIO, HU3LIYIO ankUHUILHYI0, HUSLLYKD arnkoKCU-, HU3LIYIO ankaHOUNLHYIO, HU3LLYIO
AnKaHOUIOKCU-, HU3LLYIO anKOKCUKAPOOHUIbHYIO, aMUHO-, MOHO- UMW AWU- HUSLLYIO ankunamuHoO-, TUAPOKCUIMBHYLO,
KapOOKCUNbHYHO, KAapBaMOUNbLHYIO rpynmnbl U T.M.

Mpumepbl 3aMecTUTEneid "saMeLeHHOW apuULHON rpynnbl" BKIHOYAKOT HASLIYIO anKWUABHYHO, HU3LLYIO anKeHUSbHYIO,
HU3LUYIO ankUHWITLHYIO TPYMMbl, aTOM ranoreHa, HU3LWYI ankoKCUIBHYIO Tpynny, aMmUHOTPYNny, MOHO- UMW AU- HU3LLYIO
anKMNamMmuHOrpynny, ruApoKCUNbHYH rpynny, KapBOKCUIbHYIO rpynny U T.M.

"3aMelleHHasa HacbIWeHHasa WNM HeHacblWeHHas retepouuknuyeckas rpynna’ MoxeT ObiTb NpeanoyYTUTENbHO
asoTcoaepKalum reTepouukniom, Gonee npeanovTUTENbLHO Aa30TCOAEPXKALLUM apoMaTUYECKUM 5- unu 6-uneHHbim
yuknoMm (Haubonee npeanoOYMTUTENbLHO UMUAA3ONMIBLHON, MUPUAUNBLHON, NUPA3UHUNBHON, MUPUMUAUHUIBLHON,
NUPUAASUHUILHOW, MUPAa3ONUALHOW, NUPPONUABLHOW, TETPA3ONUMLHON, TPUA3ONULHOW, TWUa3O0MWNBLHOW UMK
OKCA30NMUNBLHOW TPYNMnoi) M asoTCOAEPKALLUMM HACbILWEHHbLIM 4-7-4NEeHHbIM UMKIoM (Haubonee npeanoyvTUTENbHO
NUPPONUANHUITLHON, nUNepuansbHON, MOPAROSTUHUITLHOW, nunepasuHUNLHON, UMUAA30NUANHUIBHORN,
roMonuMnepasuHUNLHON  UNU  NUPAa3ONUAWMHUILHOW rpynnoi). [pumepbl UX 3aMeCTUTENEr BKNIOYaKT  HU3LLYIO
AnNKUIbHYH, LMKMOANKWIBHYIO, (MEHUNBHYIO TPYNMbl, aTOM ranoreHa, HU3LYIO ankOKCUITLHYIO rpynny, aMuHorpynny,
MOHO- UIMN AW- HUSLLYIO anKUITaMUHOTPYNNY, TMAPOKCUNBHYIO rpynny, KapGOKCUITbHYIO rpynny u T.M.

Mpumepbl 3amecTUTened "MOHO- WUAKM AU3aMELLUEHHONW aMUHOTPYMMbl" BKIOYAKOT HUSLWYIO anKUIbHYI0, HU3LLYIO
ANKEHUMNbHYIO, HU3LLIYHO anKUHWITLHYIO, HU3LLYIO anKaHOUMbHYHO rPpyNMbl U T.M., MPUYEM 3TU rPynnbl HEOBA3aTENbLHO MOTYT
6bITb eLle 3aMeLlleHbl CreayLwuMi rpynnamMu:

aMUHOTPYMMNOW; MOHO- UNU AU- HU3LWEW anKUNaMUHOrPynnon; 1-nMpponuanHUNGLHONK rpynnoi; NUNEPUAUHOTPYNNON;
MOPGONMHOrPYNNON U 1-NUNEPasSUHUIILHONR, 1-UMUAA3ONUAUHUNLHOW UK 1-FOMONUNEPaA3UHUNBLHOW TPYNNOR, KoTopas
HeoBda3aTenbHO MOXET ObITb 3aMeLLEHa HU3LIEN ankuIbHOW rpynmnoi y atoma asoTta B LUKNe.

Mpumepbl 3amecTuTenen "saMmeLeHHONn UMUHOTPYNNbI" BKITOYAIOT anKUIbHYH0, apuiibHYH0, apankusibHYO rpynnbl u
T.M.

M3 BbllleyKasaHHbIX 3aMecTUTENEen B as3oTcoaepKalleM apoMaTu4eckoM 5-uneHHOM uukne kombua B unu
6eH3oncHOM aape Kombua C 3amecTuTensMu, pacnonaraeMbiMA Yy YIMEpOAHbIX aTOMOB konbua B, moryt Obimb
npeanoYTUTENbLHO!

a) HM3LWAaa ankunbHas, HA3LWAS ankeHUNbHAas WU HA3LWAA ankMHWUIbLHAA rPpynna, He3aMeLeHHasa uny 3amMeLleHHas
cnepryLWMMu rpynnamu:

aMUHOTPYNMNoOn; MOHO- UNKU AU- HU3LLER anKUAaMUHOTPYNMOW; HU3LIEA ankaHOUNaMWUHOIPYNMNon, 3aMeLeHHOW Ha
AMUHOTPYNMNY WNU MOHO- WNU OW- HUSLUYIO anKuMamMuHOTPYNny; 3allMLWIEHHON amMUHOrpynnon; 1-nupponuanHUnsHoONn
reynnoin; nunepuanHo; mMopdonuHo; 1-nunepasuHUbHON, 1-UMnaasonNnMAUHUNLBHOR, 1-romMmonunepasUuHUNLHON unu 1-
NUPasoNUAVHUMNBEHON TPYNMOA, KOTOPAs MOXET, HO He 06A3aTenbHO, BbiTb 3aMeLLEeHa Ha HUSLLYIO anKUIbLHYTO rpynny y
aToMa asoTa B UMKNE; ryaHUaWHOTrPYNnon; aMuauHOrpynnon; ruapoKCUIILHOW TPYNNOR; HU3LWE anKkOKCUNbHOW rPpynnou;
UMaHOrpynnom; kap6amounLHON rpynnoit; KapBGoKCUNbLHOW TPYNMNON; HU3LWENR anKOKCUKAPOOHUITLHON TPYMnoii; HU3LWERN
anKkaHOUMOKCUIPYNNOW;, unu  (PEHUNLHOW, AAa30NUNbHOW, NUPUAWABHOW, NUPASUHUNBLHOW, MNUPUMUAUHUIBHOR,
NUPUAASUHULHOW, MUPA3ONUILHOW, NUPPOSNIUALHOW, TETPapasonUbLHOW, TPUA3ONUALHOW, TWa3OMWMNBLHOW UMK
OKCa30MNUIbHONM TPYNMoi, KOTOPasA MOXET, HO He 06s3aTencHo, ObiTb MELUEeHa Ha HU3LYIO0 ankunsHyl rpynny, aTtom
ranoreHa, HU3LIYHO ankoKCUIbHYH TPynny, aMmUHOTPyNny, MOHO- UMW AU- HUSLLYIO ankunaMuHOrpynny, rugpoKCMbHYIO
rpynny unu kapboKCUnbHYyLo rpynny,

C) UMKnoankunbHasa rpynna, uMetowas ot 3 4o 8 yrnepogHeIxX aToMOB,

d) amuHOrpynna; amuHorpynna, MOHO- UKW Au3amMelleHHas HU3LWEN ankunbHOW, HU3LIER anKeHWSIbHOW, HU3LIER
anKUHUNBHOW WUNU HU3LLER anKaHOUFbLHOM TPynnon (yKkasaHHble Trpynnbl MOTYT AONONHU TeNbHO ObiTb 3aMelleHbl
aMUHOTPYMMOW; MOHO- UMM AW- HU3WEW ankunaMmuHOrpynnon; 1-nUpPOnNUAMHWUALHOW TPYNNOR; NUNEPUAUHOrPYNMON;
MOPGONMHOIrPYNNON;, uUNu  1-NUNEPaASUHUIBLHOW, 1-UMUAA3ONIMAUHUNLHON uAKM  1-roMonNunepasuHUNLHON  TPYMNOM,
KOTOpas MOXET, HO He o6a3aTenbHo, ObiThb 3aMelleHa Ha HU3LIYHKO ankuibHYlo rpynny y atoma asoTta B uukne); 1-
NAPPONUAUHUNLHASA TPYNNa; MNepuaMHorpynna; mopdonMHorpynna unu 1-nunepasmHunsHas, 1-uMmuaasonuanHunsHas
unu 1-roMonunepasuHUibHasA rpynna, KoTopas MOXeT, HO He 06sA3aTenbHO, BbiThb 3aMelleHa Ha HU3LLYK ankumsHyio
rpynny y atoma asota B UuKNe,

d) ryaHuguHorpynny, aMmuauHorpynna, unu



€) r’MAPOKCUIbHASA, HU3LIAsA anKOKCUMNLHAsA, MEPKaNTO-, HU3LASA ankuaTUOrpynnbl,

6onee nNpeanoYTUTENLHO:

a) HU3LWAA anKkuMbHasa rpynna, HesameLleHHas Uu 3ameLLeHHas CneayowmmMu rpynnamu:

aMUHOTPYNMNOW; MOHO- UNKU AU- HU3LLEN anKUAaMUHOTPYMNMOW; HU3LLIEA ankaHOWNaMWUHOIPYnnon, 3aMeLleHHONn Ha
AMUHOTPYNMNY WAWM MOHO- UMM AU- HUSLIYIO ankunaMmuHorpynny; 1-nupponuauHUIBLHOR rpynnoi; nuNepuauHorpynmnon;
MOPONUHOIPYNNONR; 1-NUMNEpPa3uHUITLHON PYNNoi/ koTopas HeobsizaTenbHO MOXeT OblTb 3aMelleHa HU3LWen
ankULHOW rpynnoi y aToMa asota B LMKIE; r'yaHUgMHOTrPYNNOW, aMUaNHOTrPYNNoi unu peHunbHON, UMUAasonnsLHON,
NUPUANILHON, nUPasuHUNLHON, NMUPUMUAUHUIEHOR, nUPUAasUHUNLHON, nMpasonuLHONI, NUPPONUILHON,
TETPA30NUMNLHOW UNU TPUA3ONUITLHON TPYNMoii, KOTopas HeobA3aTeNbHO MOXET ObiTb 3amMellleHa HU3LLER ankUnbHON
rpynnon,

b) uMknoankuneHasa rpynna, umerowas ot 3 4o 8 aToMoB yrnepoaa,

C) amUHOrpynna; aMUHOrpynna, MOHO- UNKU An3aMeLLeHHaa HASLIER anKWLHOW UKW HU3LWER ankaHOUNbLHOW rpynnon
(a1 rpynnbl MOTYT BbITh €Le 3aMeLleHbl aMUHOTPYMMON UMM MOHO- UMK AWU- HU3LWER anKunaMuHOTPynnomn), um

d) ryaHuguHorpynna, aMuguHorpynm,

HauBonee nNpeanoYTUTENLHO:

a) HU3LWAA anKkuMbHasa rpynna, HesameLLeHHAa N 3amMeLLeHHas CreayoLwmmu rpynnamu:

aMUHOTPYMMON; MOHO- UMW AU- HU3LWER ankunaMUHOrpynnoin; MopdONIMHOTrPYNNOi; UMUAA3ONUNLHOW TPYNNONR,
KOTOpasa Heoba3aTensHO MOXET ObiTh 3aMeLleHa Ha (PEHUNBHYIO UMK HUSLIYIO anKWMbHYIO TPYMNY; UKW MUPUANUNBLHON

rpynnon,
b) uuknonponuneHaga rpynna,
C) amMUHOrpynna; AUMETUNaMUHO-3aMeLeHHas HU3LWasA ankunamuHorpynna unm

aMUHO(HU3LWIMR)anKaHoUIaMUHOTpynna unu

d) ryaHuguHorpynna.

Oco60 npeanovTUTENLHOW B KAYECTBE 3aMECTUTENA y aroma asota B Konble B ABnAeTca Huswas ankunbHas
rpynna.

3amectutensmu, pacnonaraembiMu B 6€H30MLHOM aape konbua C, MOryT 6biTb NPEANOYTUTENBLHO!

a) HU3WAaa ankumnbHasl, HU3WAs ankeHWNbHas WM HU3LWAsA ankWuHUMBHAA Tpynna, KoTopas MOXET, HO He
o6asarensHo, 6bITb 3amMeLLeHa aTOMOM ranoreHa unu ruApoKCUNbLHONR rpynno,

b) Hu3was ankokcurpynna, KOTOpas MOXET, HO He obssarencHo, ObiTb 3aMelleHa aToOMOM ranoreHa, LuaHo-,
rMAPOKCUITbHON, KApOOKCUNBHON, HU3WEN ankOKCUKAPOOHMIbHOW, HM3LWEA ankaHOUNbHOW, HU3LWIEN ankaHOWUNOKCK-,
kap6aMOUNbLHON,  HU3WEWR  ankKUNamuHOKapOOHUNBLHOW  unu  pTaNUMUAOCTPYNMNOR:  rMAPOKCUNbHAS  rpynna;
MEPKaNTorpynna urm HU3LWasi ankunTuorpynna,

C) aToM ranoreHa; yuadorpynna,

d) kapbokcunbHas rpynna; Hu3Was ankoKkCUKapOGOHWUMbHAA Tpynna; HU3LWAaa ankaHounbHas rpynna; Huswas
ankaHoMnokcurpynna; kapbaMounesHas rpynna; Hu3Lwas ankunaMuHoKapGoHUbLHAS rpynna;

€) amuHOrpynna; MOHO- UNM AM- HU3WAsA  ankunaMmuHOTpYnna; HW3WAaa  ankaHounamudorpynna; 1-
NAPPONUAUHUNLHASA TPYNNa; MNepuaMHorpynna; mopdonMHorpynna unu 1-nunepasmHunsHas, 1-uMmuaasonuanHunsHas
unu 1-roMonUNEPasMHUNbLHAA TPyNnna, KoTopas MOXET, HO He o06sd3arencHo, ObiTb 3aMelleHa HUSLIER ankunbHON
rpynnomn y atoma asoTa B LUKNe,

f) umknoankunbHasg rpynna,

g) heHunbHas rpynna, kotopass Heoba3aTenbHO MOXeT OblTb 3amelleHa HU3LLEeR anKUNbHOW TPYMMon, HU3LWENR
anKEeHUNLHOW TPYNNON, HU3WENW anKWHUILHOW TPYNNoW, aTOMOM ranoreHa, HU3WenW ankoKCUrpynnon, aMuHOrpynnou,
MOHO- UITM AU- HU3LLEH anKUNamMmUHOTPYNNOR, TMAPOKCUITLHON rpynnoi unu KapboKCUbLHON rpynnoi, unu

h) uMmupasonunbHaga, TpUasonuNbHas, TETPA3ONWMbHAA, NUPPONUIbLHAA, NMUPUAWNLHAA, NUPASUHUMNBHAA WK
NAPUMAAMHUIBLHAA TPYNNA, KOTopasa Heoba3aTensHO MOXET ObITh 3aMeLleHa HU3LWER ankunsHON, LUKNOAankunsHoOn unu
(heHUNBLHOW rPyNnou,

6onee nNpeanoYTUTENLHO:

HU3LWAA ankunbHas rpynna; HU3WAas ankoKCUrpynna; rufipOKCUNbHAasA rpynna; artoMm ranoreHa; LMKnoankunsHas
rpynna; ceHunbHasa rpynna, kotopas Heoba3aTenbHO MOXeT OblTb 3amMelleHa HU3LWER ankKunbHOW rpynnon, HU3LWen
anKEeHUNBLHOW TPYNNON, HU3WEW anKWHULHOW TPYNnoW, aTOMOM ranoreHa, HU3LWen anKoKCUrpynnowu, aMmuHOrpynmnown,
MOHO- WUNW AU- HU3WENR ankKUNamUHOTrPYNMoOW, TUAPOKCUMNBHOW Tpynnoin unu  kapOOKCUMNbLHOW rpynnon; unu
UMKUAA30MNUIbHASA, TPUA3ONUMNbHAA, TETPA3ONUMbHAA UNKU NMUPPONUILHANA rpynna, kKotopas Heoba3aTensHO MOXET ObiTb
3aMeLleHa HU3LWeR ankunbHON rpynnon, u

Haubonee nNpeanoYTUTENLHO HesamelleHHas beHUunsHas rpynna unu peHunbHasa rpynna, 3aMeLleHHas HU3LWen
anKUILHOW rPynnou.

Ecnn He ykasaHO uWHOe, TepMuH "Hu3was", ucnonb3yemblid B onpeaeneHun obwein ¢opmynbl HACTOALLETO
U306pETEHNA, O3HAYAET HEPA3BETBMEHHYIO UMM PA3BETBIEHHYI YIMEPOAHYK LUenb, umewyio ot 1 o 6 atomos
yrnepogpa.

Mpumepbl "ankunbHOW rpynnbl" BKAKYAKOT anKuibHbIE TPYNMNbl ¢ HEPa3BETBNEHHOW UMW Pa3BETBMAEHHON UENLIo,
NPEAnOYTUTENBHO HUSLLYIO ankuibHY rpynny. MnnocTpatuBHbie NpUMeEpPbl "HU3LER anKUIbLHOW rpynnbl” BKAKOYAKOT
ankunbHLIE TPYNNbI, UMELWKUe Kaxagasa oT 1 Ao 6 yrnepoaHbiX atoMoB, Takue, Kak MEeTUM, STUM, NPonum, U3onponun,
OyTun, u3obytun, BTOP-OyTUN, TPET-OYTUN, NEHTUN, W3OMEHTUN, HEOMEHTWUN, TPET-NeHTun, 1-MeTunbytun, 2-
MeTunbytun, 1,2-QUMETUNNPONUI, TEeKCUM, W30reKcun, 1-MeTURNEeHTun, 2-MeTunneHTun, 3-metunnedtun, 1,1-
aumetundytun, 1,2-gumetundytun, 2,2-gumetundytun, 1,3-aumetTundytun, 2,3-aumetundytun, 3,3-aumetundytun, 1-
atunBytun, 2-atunbytun, 1,1,2-tpumetunnponun, 1,2, 2-tpuMmetunnponun, 1-stun-1-metunnponun, 1-3Tun-2-
METUINPONUI U T.M., U3 KOTOPbIX MPEANOYTUTENLHBIMU ABMNSIOTCA METUILHASA U STUIMbLHAA TPYMNbI.

Mpumepbl "ankeHWNbHOW TPYMNbI" BKNOYAIOT anKeHWUsbHbIE TPYNNbl C HEepasBETBAEHHOW WNW pa3BeTBNEHHOW
YrepoaHon Uenbio, NPeanoyvTUTENbLHO HUSLWYIO  amnKEeHUNbHYK rpynny. WMnacTpaTuBHble NpUMEpbl  "HU3LLER
anKeHUNBLHOW rpynnbl" BKNOYAIOT ankeHUsbHbIE TPYNNbl, UMEtoWne Kaxaaa oT 2 40 6 yrnepogHbiX aToOMOB, Takue, Kak
BUHMUI, annun, 1-nponexHun, usonponeHun, 1-6yteHun, 2-6yteHun, 3-6y-TeHun, 2-meTun-1-nponexHun, 2-MmetTunannun, 1-



MeTun-1-nponeHun, 1-metunannun, 1,1-GUMETUNBUHUI, 1-NEHTEHUN, 2-NEHTEHUN, 3-NEHTEHUN, 4-NEeHTEeHUN, 3-MeTun-1-
O6yTeHun, 3-metun-2-6yteHun, 3-metun-3-6yteHun, 2-metun-1-6yteHun, 2-metun-2-6yteHun, 2-metun-3-6yteHun, 1-
metun-1-6yrenun, 1-metun-2-6yteHun, 1-metun-3-6ytenun, 1,1-guMmetunannun, 1,2-gumetun-1-nponeHun, 1,2-
AUMETUN-2-NponeHusn, 1-aTun-1-nponenHun, 1-aTun-2-nponeuHn, 1-reKCeHun, 2-rekCeHun, 3-rekceHusn, 4-rekceHun, 5-
rekcenun, 1,1,aumetun-1-6ytenun, 1,1-gumetun-2-6yteHun, 1,1-gumetun-3-6yreHun, 3,3-gumetun-1-6yteHun, 1-
MeTUN-1-neHTeHun, 1-MeTUN-2-NeHTeHUN, 1-MeTun-3-NneHTeHnun, 1-MeTun-4-neHTeHun, 4-MetTun-1-neHTeHun, 4-meTun-2-
NeHTeHWUN, 4-MeTUN-3-NEeHTEHUA 1 T.N.

Mpumepsbl "ankKMHUABHOW rPYNMbLI" BKAKOYAKOT ankUHUALHbIE TPYNNbI C HEPA3BETBNEHHOW UM Pa3BETBEHHOW LUENLIO,
NPEanoOYTUTENBHO HUSLIYKD anKUHUABHYK rpynny. WnnoctpatuBHble NpUMepbl “HUSLIER ankUHWNLHOW rpynnbl”
BKNIOYAIOT ankUHWMbHbLIE TPYMMNbl C HEPA3BETBAEHHOW UMW PAa3BETBNEHHOW LUENbI, MMEloWue Kaxgasa oT 2 4o 6
YyrnepoaHbiX aToMOB, Takue, Kak 3TUHUN, 1-nponuHun, 2-nponuHun, 1-6ytuHun, 2-6ytuHun, 3-6ytuHun, 1-metun-2-
NPONUHWN, 1-NEHTUHUN, 2-NMEHTUHUN, 3-NEeHTUHUN, 4-NeHTUHUN, 3-meTtun-1-6ytuHun, 2-metun-3-6yTuHun, 1-meTun-2-
OyTuHUn, 1-metun-3-6ytuHun, 1,1-aUMeTuUn-2-NPponuHUN, 1-reKCUHUM, 2-TEKCUHUI, 3-TEeKCUHUI, 4-T€KCUHWUM, 5-TEKCUHUN
uT.M.

"LiuknoankunbHon rpynnon” unu "uuknoankeHunbHOW rpynnoin” AsnaTCa NpeanoyTUTENBHO LUKIoanKkuibHaa unu
UUKITOAanKeHunesHaa rpynnel, uMmetowme ot 3 o 8 yrmepoaHbiX atoMoB, Takue, Kak LMKNONponun, LUknoByTum,
UUKITOMEHTUN,  UMKIOTreKCUI,  UWKNOrenTun,  UWKNOOKTUM,  UMKMNONPONEHUN,  UMKNOOYTEHUN,  LMKMONEHTEHUM,
LUKITOTEKCEHUN, UMKIOTENTEHU, UMKIOOKTEHUI W T.M., U3 KOTOPbIX MPEANOYTUTENbHLIMU ABMAIOTCA COOTBETCTBEHHO
LUKITOreKCUIbHAA W LMKINOTEKCEHUMNBHASA TPYMMbI.

"ApPUnLHOIR rpynnor" NPeanoyuTUTNELHO ABNAETCA apunbHasa rpynna, uMetowas ot 6 4o 14 yrnepogHolX aToMoB,
Takaa, kak deHun, audenun, HadTun, aHTpun, EHaHTpPUn U T.M., U3 KOTOPbIX NPEANOYTUTENbHLIMU SABNSIOTCA
heHUnbHaa u HadPTUNLHAA rpynnbl, a 0COBEHHO NPeaNnoOYTUTENLHON - heHUunbHAaA rpynna.

Mpumepbl  "ankokcurpynnel" BKAKOYAKOT  anKOKCUIPynnbl € HEPa3BETBMEHHOW WNM  PasBETBNEHHOW UENbIo,
NPEAnOYTUTENBHO  HUSLWIYI0O  anKoKcurpynny. “"Huswen ankoKCUrpynnon" npeanovTuTesnibHO SABNAETCA  Hu3Lwas
ankokcurpynna, MMeloLWwas B KA4ECTBE €€ anKWITbHOW YacTu BbILLEYKA3aHHYI HUASLUYKO anKUMbHYIO rpynny, 1 NnpumMepsbl
"HU3LIEA anKOKCUrpynnbl" BKMOYAOT METOKCU, 3TOKCM, MPOMOKCU, MU3OMPOMNOKCK, BYTOKCU, U306YTOKCU, BTOP-BYTOKCH,
TPET-O6YTOKCU, NEHTUNMOKCU (AMUINOKCU), W3OMEHTUNOKCU, TPET-NEHTUNOKCU, HEOMEHTUNOKCU, 2-meTunbytokcu, 1,2-
AUMETUNMPOMOKCH, 1-3TUMNPONOKCU, TFEKCUIOKCU U T.M., U3 KOTOPbIX MPEAMOYTUTENLHBIMU SABMSIOTCA METOKCU- U
U30MPONOKCUrPYMMbl, 0COBEHHO METOKCUTpynna.

Mpumepbl "ankaHOWMBLHOW rpynnbl" BKMAKYMAOT ankaHOWMbHbIE TPYNNbl C HEPA3BETBMAEHHOW UMW pasBETBNEHHOW
LUenbto, NpeanoyvTUTENbLHO, HULIYK ankaHoWnbHYK rpynny. VnncTtpaTuBHbie NpUMEpPbl "HU3LWIENH ankaHOUNbHOMN
rpynnel" BKMOYAKOT HU3LWIME auumbHbIE TPYMNbl, UMEoWMe kaxkaas oT 1 go 6 atomoB yrnepoga, nNpousBeAeHHble OT
HacbIWEHHbIX anudaTuiecknx KapOboHOBbLIX KUCMNOT, Takue, Kak dopmun, auetun, nponuoHun, 6ytunun, usobyrunun,
Banepur, U3o0Banepur, nuBanourn, rekCaHoun u T.m.

"AnkaHousnokcurpynna" npeanoyTuTenbHO ABMAETCA rPynnon, coaepallei B KavyecTBe ee ankaHOWIBLHOW 4Yactu
paHee ynomsHyTYHO HU3LLYIO ankaHOUNBHYIO rpynny, TAKOW, KaK aueToKCH, NPOMMOHNUIOKCH U T.N.

"AnkaHounaMmuHorpynna" npeanoyTUTENLHO ABNAETCA IPYNNon, Coaepykallieil B Ka4ecTBe ee ankaHOUSbHOW YacTu
paHee ynomsHyTYH HU3LLYIO ankaHOUNBHYIO rpynny, TAKOW, Kak auetamug, NponMOHUNamMUuHO U T.0.

MpumMepbl "aToma ranoreHa" BkovatoT prop, xnop, 6pom u noa.

TepMWUH "MOHO- WNWM AU- HU3WAaa ankunamuHorpynna' osHavaeT aMUHOrpynmny, MOHO- WUNU AW3aMeLLEHHYHo
YNOMSAHYTOW BblilWE HU3LIEA anKWNbHOW TPYMNNoOW, U €€ WINKCTPaTUBHLIE MNPUMEPLI BKMKYMAOT MOHO- HU3wue
ankMNamMuHOrpynnbl, Takue, Kak METUNAMWUHO, ISTUMAMUHO, NPONUMAMUHO, U3ONPONUMAaMUHO, OByTUmamuHo,
U306yTUNamMuHo, BTOP/GyTUNaMnHo, TPET-6yTUNAaMUHO, NEHTUN(AMUM)AMUHO, U3ONEHTUNAMUHO, HEOMEHTUIAMUHO, TPET-
NEHTUNAMUHO, TEKCUITAMUHO U T.M., 1 CUMMETPUYECKUE UMU aCUMMETPUYECKUE AN- UHILUME anKWUITaMUHOTPYNMbl, TaKkue,
KaK AUMETUNAMUHO, AWUITUNAMUHO, AWNPONUAAMUHO, AWMU3ONPONUIAMUHO, AUBYTUNAMUHO, AUKU3OBYTUNAMUHO,
ATUNMETUNAMUHO, METUNNPOMUNAMUHO U T.M.

"ApankunbHOW rpynnon”, "apankeHuneHON rpynnon” unu "apankMuHUABHOW rPYNNOn" NPeanoyvTUTENLHO ABNAETCA
apankunbHas, apankeHunbHas WM apankuHUMbHas rpynna, COCTOAWAS U3 paHee YKa3aHHOW apunbHOW 4vactu (B
YacTHOCTU, (PEHUNBLHOW WAM HAMPTUALHOW TPYNNb) U HUSLIEA anKWNLHOW, HU3WEW ankeHWnNbHOW WM HU3LIER
ANKUHUIBLHOW YacTu.

"AnKeHunokcurpynnon", "anKUHUIOKCUTPYNNon", "LUMKII0ANKUIOKCHMIpynnon", "UuKnoankeHUNoKCurpynnon"”,
"apunokcurpynnon”, "apankunokcurpynnomn”, "aparnkeHunokcurpynnon" unu "apankuHUIoKcUrpynnon" 7
"ankunTuorpynnon”, "anKkeHUNTUOrpynnon", "anKUHUATHOrpynnon”, "UMKNoAnKUATMOrpynnomn”,
"UMKOANKEHUATNUOTPYNNon", "apunTtuorpynnon"”, "apankunrTuorpynnon”, "apankeHunTuorpynnon" unu

"apankUHUATUOTPYNNOR"  MNPeanoUTUTENLHO  ABAAIOTCA  TPYNMNbl, WUMEKLWME B  Ka4veCcTBe  COOTBETCTBYIOLWIEN
YyrmeBOAOPOAHON 4acTW  YIMEPOAHYI0 UENb HM3LWEro yrnesoaopoaa, U ecnM B KAa4YecTBe Mnpumepa  B3ATb
"ankeHunokeurpynny", To el NpeanoyvTUTENLHO SABNSETCS HU3LWAsA ankeHWNOKCUrpynna, UMENlWas B KadecTBe ee
anKeHWNbLHON YacTW yKasaHHYH paHEee HU3LLYIO anKeHUNLHYo rpynny.

"ANKOKCUKapOOHUNBLHON rpynnoin" NPeanoUTUTENLHO SABNSAETCA HM3LWIASA ankoKCcMKapGoHUNbHAA rpynna, uMerowas B
KauyecTBe €e ankumnbHOM 4acTu YKasaHHYH BbIE HU3LIYIO ankunbHyl rpynny M obpasylowasaca B pesynbrate
arepupukaymMn cnupta ¢ HepasBeTBMIEHHOW UMM pPa3BETBMEHHOW UENbio, MMelowen oT 1 Ao 6 atomMoB yrrepoaa,
KapOOHUNLHOW rpynnoii, Takasl, Kak METOKCUKAPOOHMUM, 3TOKCUMKapBOHUN, MPONOKCMKapGOoHUM, U30NPOnoKCMKapGoHun,
ByTOKCUKApOOHUN, KU306YTOKCUKAPOOHUN, BTOP-OYTOKCUKAPOOHUMN, TPeT-GyTOKCMKapOOHUN, MeHTUNOKCMKapGoHun,
U3OMEHTUNMOKCUKAPBOHUIT, HEOMEHTUNOKCUKAPOOHUN, TPET-NEHTUNOKCMKAPGOHNN, TEKCUNOKCMKAPOOHUN Unu T.N.

AHanoruyHbim  o6paszom,  "anKeHUNOKCUMKapBOHUNLHOM  rpynnoi”,  "anKUHUMOKCUKApPOOHUNBLHOW  rpynnoin”,
"UMKNOANKUNOKCUKAPOOHULHON  rpynnoi”, "LUUKNOAnKeHUNOKCUKApOOHMNbHON rpynnoi”, "apunokcukapBoHUNbLHOM
reynnon"”, "apankunoKCUKapBoHUIbHON reynnon"”, "apankeHUNOKCMKapSOHUNbLHOM reynnon"”,

"apankMHUNOKCUKapOOHUNLHOW rpynnoi” unu  "ankunamumHOKapBGOHUNBHOW Tpynnon" npeanoyTUTENbHO SBMSeTcA
rpynna, Takasl, Hanpumep, Kak (ecnM B KadecTBe npuMepa B3sATb "ankeHUNOKCUKAPOOHUMbLHYIO rpynny") Hu3was
ankeHUNoKCUKapBOHUIbHAA Tpynna, UMEWas B KavyecTBE €€ ankeHWNbHOW 4acTW YKa3aHHyl paHee HU3LYIo



anKkeHWnbHYL rpynny

"AnudpaTMYecKon auunsHON rpynnon” NpeanouTUTENLHO ABMNAETCA HU3WAaA auunbHas rpynna, npoussegeHHas oT
HACbLILLEHHON NN HEHACBILEHHOR HUSLIEN XXUPHOR KUCNOTbI, NPUYEM MOXET ObITb NPEANOUYTUTENLHOI YKa3aHHAas Bbille
HU3LWAs ankaHounoHaa rpynna. MnnioctpaTuBHble NpuMepbl "apoMaTUYECKON auunbHOR rpynnbl" BKIIOYAOT 6eH3oun,
Tonyoun, canuuun, Hadptoun, dotanonn u T.n0. "ALUIOKCUTpynnon" ABnaeTca rpynna, Kotopas B Ka4ecTBe ee auunbHOn
YacTU COAEMKAT YKA3AHHYIO BbILLE HU3LWIYIO amnkaHOWMbHYIO WM apoMaTUYECKyld auumbHYl rpynny, U ee
NPeanoYTUTENbHbIE MPUMEPHI BKITIOYAKOT aUeTOKCH, GEH30UNOKCU U T.M.

MnnocTpaTtuBHbIE NPUMEPDI "saWwULWEHHOR aMUHOTPYNNbLI" BKIKOYMAOT aMUHOTPYNNbI, KaXaas U3 KOTOPbIX 3allyiieHa
anudatuyeckon unu apoMaTUYecKol auunbHOW rpPynnon, kapGamMoOUNbHOM rpynnoi, kap6-amuaHOW rpynnon,
hTanonMnLHON rpYNNon unu T.0.

"Huswaa ankuneHoBas rpynna" npeacraBnsaeTr co60i Hepa3BETBNEHHYI UMW Pa3BETBINEHHYI ABYXBANEHTHYO
YyrMepoaHyo Uenb, UMEIOWY0 OT 1 A0 7 YrMepoaHbIX aTOMOB, U €€ UNMICTPaTUBHLIE NPUMEPLI BKITHOYAKOT METUNMEH,
3TUNEH, MNPONUMEH, TETPpaMETUNEH, 2-METUNTPUMETUNEH, 1-3TUNSTUMNEH, MeHTamMeTuneH, 1,2-AMaTUNSTUIEH,
rekcameTUrneH u T.n.

"Huswen ankeHWNeHoBON rpynnon” ABNSAETCHA HepasBeTBEHHAA UMM Pa3BETBIEHHAA ABYXBaneHTHasa yrnepoaHas
uenb, umetowas 2-7 atoMoB YIMepoaa, W €e WINIOCTPATUBHbIE NPUMEPL! BKIKOYAKOT BUHWIIEH, MPONEHUNEH, 2-
nponeHuneH, 1-meTUNBUHWUMNEH, 2-MeTUNBUHWUNEH, GyTeHuneH, 2-6yTeHuneH, 3-6yTeHuneH, 1-mMeTunnponeHuneH, 1-
METUN-2-NPONEeHUneH, 2-neHTeHuneH, 1-mMeTun-1-6yTeHuneH, 2-reKCEHUNEH 1 T.1.

"Huswen ankuHUNEHOBON rpynnon” ABNSETCA HepasBeTBNEHHAA UNU pasBeTBMNEHHas ABYXBaneHTHasa yrnepogHas
uenb, UMerowasa 2-7 yrnepoaHbiX aToOMOB, U €€ UMIIOCTPAaTUBHbIE NPUMEPLI BKIOYAIOT 3TUHUIEH, 2-MPOMUHUIEH, 2-
OyTUHUNEH, 3-6yTUHUNEH, 1-METUN-2-NPONUHUIEH, 2-NEHTUHUIEH, 2-TEKCUHUITIEH U T.M.

"OuMeTUNnamnmHO-3aMeLeHHON  HU3LWIER  ankunamMuHOrpynnon" ABnNAeTcA  amMUHOrpynna, MOHO3aMelleHHas
BblLLEYKA3aHHOW HU3LLEK anKkWnsHON rPYNnon, KOTopas Takke 3aMeleHa AUMETUNaMUHOrpynnon(amm).

"AMUHO(HU3LWIMH)aNKaHOUNAMUHOTPYNNOR" ABNAETCA aMUHOrpynna, MOHO3aMelUleHHas yKasaHHOW Bbllle HU3LIENR
ankaHOUMBLHOW rPyNNow, KOTOPas TakKe samMmeLleHa aMmuHorpynnon(amn).

Comnb coeguHeHUss Mo HacTodAwemy Uu3obpeTeHuio npeacraBnAer coboi  ConMb  MPUCOEAUHEHUS KUCTIOTI,
06pa3oBaHHyl0 C HEOPraHUYECKON WM OPraHMYEeCcKOW KUCMOTOW, UMM COMb C HEOPraHWYECKUM UMM OPraHuYECKUMm
OCHOBaHMEM, NPUYEM NMPEANOYTUTENLHON ABNAETCA (hapMaLeBTUYECKM NpueMnemMas conb. VnniocTpaTuBHbie NpumMepb
Takux CONei BKMOYAKOT COMb MPUCOEAUHEHMS KUCMOTbI, 0OPA30BaHHYI0 C HEOPraHUYecKOW KUCMOTOW, TaKOW, Kak
XINOPUCTOBOAOPOAHAA, 6pPOMUCTOBOAOPOAHASA, NOAUCTOBOAOPOAHASA, CepHas, asoTHas, dpoccopHas KUCNOTLI MU T.M.,
OPraHWYECKO KWUCMOTON, TakoW, Kak MypaBbWHASA, YKCYCHasi, NMPOMNUOHOBAs, LUABENEBas, MAarnoHOBAA, sHTapHas,
dymapoBas, ManenHoBas, MONoOYHas, A0MOYHas, BUHHAA, NMUMOHHAsA, MeTaHCcynedo-, ataHcynbdoKMcnoTa unu T.0.,
UNM KUCNOTHOW aMUHOKUCIOTOMN, TakOW, Kak acnaparMHoBas KUCMOTa, rnyTaMuMHOBas KMCMoTa unuM T.M.; U COMb C
HEOpraHU4eCKUM OCHOBaHUEM, TakUM, Kak HaTPWW, Kanuin, mMarHui, KanbUui, aniOMUHUA Unu T.N., OPraHUu4eCcKum
OCHOBaHMEM, TakuM, Kak METUMaMUH, STUMAMWUH, 3TAHONMAMUH WK T.M., UMM OCHOBHON AMUHOKUCIIOTON, TAKOW, Kak
MWU3UH, OPHUTUH, WIM T.N. [lONE3Hbl TaKKE CONMU YETBEPTUYHOTO aMMOHUA. WNNIOCTpaTuBHbIE NPUMEPLl COomnedn
YETBEPTUYHOTO AMMOHUS BKMIOYAKOT HU3LIMIA ankunranoreHns, HW3WMA ankunTpudypaTt, HU3LWWMA  ankunTosunar,
6eHsunranoreHu 1 T.0., NpeanoUYTUTENLHO METUNMOANA, BEH3UNXITOPUA 1 T.M.

CoeanHeHue obweit ¢opmynel () MoxeT o06pasoBbiBaTb OMTUYECKUE M3OMEPbl, BCMEACTBUE HAnUuus
ACUMMETPUYECKOTO YrMEPOAHOro atoMa, WM reoMeTPUYECKUE W3OMEPbLI, BCNEACTBUE HanWyus ABOWHON CBA3M UNn
LUKIorekcaHoBoro agpa. Cmecu u otaensHble OpPMbl PasfUYHbIX U3OMEPOB, BKIHOYAs TakMe reomeTpudeckue u
ONTUYECKUE U3OMEPbI, TaKke BXoAAT B o6beM Hactoswero u3obpeteHus. B ob6bem Hacrosawero usobpereHus
BKITOUEHbI TaKXKe rMapaThl, CONMbBAaThl, TAYTOMEPbL! U T.N. coeanHeHuns obwein dopmynbl (I). HekoTopbie U3 coeauHeHui
no HacTosweMy M306peTeHnUo NpPosaBnaloT nonumopdusmM, U BCe Tunbl nonumopdusmMa npeanaraeMmoro coeguHeHust
TaKKe BKINIOYEHbI B 06beM HacToALWEro u3obpeteHus.

Cnocobbl nonyyeHus

CoeauHeHre No HacToALWEMY U30BPETEHUIO U €ro CONMU MOryT BbITe MOMNyYEHbl pasnuuHbIMKU cnocobamu CUHTE3a
OCHOBAHHLIMU HA UCMONL30BAHUU XapaKTEPUCTUK X OCHOBHOTO YINEPOAHOrO CKENneTa unm tuna samecrutenei. B atom
cnyyae MoxeT ObiTb 3W(PEKTUBHBIM C TOUKA 3PEHUSA TEXHOMOTUU MOJNYYEHUS 3aMeLlaTb aMUHOTPyNny, KapGoHUNEHYIO
rpynny, ruapOKCUNLHYIO TPYNMY MU MEPKanTorpynmny npoMeEXyTOYHOr0 COEAUHEHUS UMM COEAUHEHUS NO HaCTOALIEMY
U306PETEHNIO NOAXOAALMMU 3ALWMTHLIMA TPYNNaMu, a UMEHHO, (DYHKUMOHANLHLIMU rpynnamMu, KOTopblie MOTyT BbiTb
nerko npeo6pasoBaHbl B aMUHOIPynny, KapOOHWMbHYK Trpynny, TFMAPOKCUMBHYIO rpynny W Mepkantorpynny. B
COOTBETCTBUM C YCINOBUAMU peaKkuUm MOTYT, HO He 06da3aTenbHO, BbiTb UCNONb30BaHbl 3aLUMUTHbLIE TPYMMNbI, OMUCAHHLIE,
Hanpumep, Greere and Wuts B "Protective Groups in Organic Synthesis, 2nd ed.". Kpome aTux rpynn
ruapokcumeTuneHosas rpynna (CH-OH) Tawke saBnsetca pyHKUMOHANBLHOW Trpynmnon, kotopas MOXeT ObiTb Nerko
npeobpasoBaHa B KapOOHMNLHYIO rpynny, U Takas (yHKUMOHAmNbHAs rpynna Takke MOXeT ObiTb UCMONbL3OBaHA B
KayecTse 3alUMTHON AN KapGOHUNBHOW rpynnbl.

Hwxe onucaHbl TUNUYHBIE NPUMEPLI CNOCOBOB NOMYYEHUS COEAUHEHUA NO HACTOSALLEMY U30BPETEHUIO.

MepBbiit cnocob (amuanpoBaHue A)
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(B BbiWenpuseaeHHsbix dopmynax R!, R2, a, konbUuo B u konblLo C UMEIOT Takue Ke COOTBETCTBEHHbIE 3HAYEHUS,
Kak OnucaHHbIe BbiLLE).

CoeauHenune (I) no HacToswemy U30OpPETEHUD MOXKET ObiTb MONYYEHO OCYLIECTBREHUEM OOblMHBIM 0Bpa3om
aMUANPOBAHUA 3aMeLUeHHOW BGeH30MHOW KUCHOThI, npeactasneHHoi dopmynon (lll), koTopas MOXeT Heoba3aTenbHo
ObITb 3alLMLLEHA, UNU €€ PEAKLMOHHOCMOCOBHOIO NPOM3BOAHOIO U NPOU3BOAHOrO GeH3asenuHa ¢ KOHAEHCUPOBAHHbLIM
5-uneHHbIM asoTcoAepKalluMm apoMaTUYEeCKUM TreTepPOLUKIMYECKUM KONbUOM, npeacrasneHHoro dopmynon (1V),
KOTOpOE HeoBA3aTenbHO MOXET ObiTh 3aLUMLIEHO, WM €70 CONU, U, ecnu 3TO Heo6xXoAuMO, yaamneHWeMm 3allUTHOW
rpynnei.

MpuMepbl peakuMoOHHOCNOCOBHOro Npou3BoaHoro coeauHeHusa (lll) BkmovaoT ero o6bluHbIE CROXHbIE 3UPLI,
Takue, Kak MeTunosbld 3dup, 3TunoBbll  adup, u30OyTUNOBLIA achup, TPeT-OyTUNOBLIA ahup U T.M.; ero
XINOpaHrnapuabl, Takue, Kak XnopaHrugapua, 6pomMaHruapug v T.0.; €ro asuabl KUCNOTbI; €10 aKTUBHbIE CMOXHbIE 3hUPSI,
NosiydeHHble  B3auMOAEWCTBUEM €ro ¢  (PEHOMNbHbIM  MPOU3BOAHLIM, Takum, Kak n-HuTpodpeHon, wunu  N-
rMAPOKCUNAMUHOBBLIM MPOU3BOAHLIM, TaKUM, Kak 1-rMAPOKCUCYKUMHUMUA, 1-ruapokcubeHsoTpuason unu T.M.; €ero
CUMMETPUYECKUE aHTUAPUALI KUCNOTbI; U €70 CMELLAHHbIE aHTMAPUALI KUCTOTbI, BKIIOYAKOLWNUE CMELLAaHHbIE aHTUApUuabI
OpPraHUYECKO KUCMNOTbI, MONYYEHHbIE B3aUMOAEHCTBUEM €ro C ankunoBbiMU 3chpupamu ranoreHkapOOHOBON KWUCMOTHI,
TakMMK, Kak ranoreHuabl ankunkapboHOBON KUCTOTbI UMK MUMBANOUMTanoreHuabl, 1 CMeLlaHHbie aHruapuabl pocopHoin
KMCROTbI, NONYyYEeHHbIE B3aumogencTauem ero ¢ audpeHundocdopunxnopuaom unm N-metunMopdonuHOM.

Kpome Toro, npu obecnedeHun coeguHeHunto (IlI) BOIMOXKHOCTU pearupoBaTth Kak cBo60AHAs KUCNOTA, B Ka4yecTse
AKTUMBHOTO CINOXHOTO acpupa 6e3 BblAENEHUA UMK T.MN., XXENATENbHO UCMONbL30BATb KOHAEHCUPYHOLLMIA areHT, Tako|, Kak
auuuknorekcunkapboauumua, kapboHunguumuaason, audeHundgocdopunamua, anstundocdopunuuanua, 1-stun-3-
(3-auMeTunamuHonponumKkap6oaUMMUArMAPOXNIOPUA Unn T.0.

Peakunsa moxeTt 6bITe OocyllecTBrneHa 06bIYHO B UHEPTHOM OPraHW4eCcKoM pacTBopuTene, BbIGPAHHOM, Hanpumep,
U3 TanoreHWpoBaHHbLIX YINEBOAOPOAOB, TaKUX KAK AUXINOPMETaH, AUXIOP3STaH, XNopodopm u T.M., apoMaTU4ecKnux
yrneBoaopoaoBs, Takux, Kak O6eH3omn, Tonyomn, KCMMomnm W T.M., NPOCTbIX 3PUPOB, TakMx, Kak AWMSTUMNOBLIA 3dup,
TeTparngpodpypaH u  T.M., CRNOXHbIX 93PUPOB, TakuxX, Kak atunadetrat u T.n0., N,N-gumetundgopmamuga u
auveTtuncynedokcuaa B 3aBUCUMOCTU OT UCMOML3YEMOTO PEAKLUUOHHOCNTOCOGHOTO NPOU3BOAHOIO, KOHAEHCUPYIOLWErO
areHTa v T.M., U Npu TEMNEpaType OXNaXKaeHUa unu npu TemnepaTtype B nNpeaenax ot TEMNeparypbl OXNaxkaeHusa Ao
KOMHATHOW TemnepaTtypbl UMM OT KOMHATHOW Temnepatypbl A0 TeMneparypbl HarpeBaHWss B 3aBUCUMOCTM OT
UCMONb3YEMOro PEaKLIMOHHOCMOCOBHOTO NPOU3BOAHOTO.

Ona obecnevyeHnss MArkoro NpoOTEKaHUa peakunmn MHoraa MoxeT ObiTk yAo6HbIM UCNonb3oBaTh coeauHeHue () B
U3BbLITOYHOM KONMUYECTBE WIU OCYLUECTBMATH PEakuuid B NPUCYTCTBMU OCHOBAHUSA, Takoro, kak N-metunmopdponuH,
TPUMETUNAMUH, TpUaTUNnamuH, N,N-aumeTunanunui, nupuguH, 4-(N,N-aumeTunaMuHo)nMPUANH, MUKOMAUH, NYyTUANH UK
T.n. MUpnManH MOXET BbITe UCMIONBL3OBAH TAKXKE B KAYECTBE pacTBOPUTENS.

Peakuns MOXeT GbiTb OCYLLECTBMNEHA NPEANOYTATENEHO B OTCYTCTBMU MEPKANTOrPYMnbl U PEAKLUUOHHOCNOCOBHBIX
aMUHO-, KapBOKCU-, TMAPOKCU- U T.M. TPYNM, HO LENEBON NPOAYKT MOXET ObiTb NOMYYEH NYTEM OCYLLECTBIIEHUSA peaKLuu
nocne BBEAEHNUS 3aLUMTHLIX TPYNM WU yAaneHus 3aWuTHLIX rpynn nocrne 3aBepLUeHns peakuuu.

Cnoco6 yaaneHus 3almMTHbIX rpynn USMEHAOT B 3aBUCUMOCTM OT TUMA UCMONb30BAHHON 3aLUTHON rpynnbl.

Hanpumep, koraa 3awuTHOW rpynnoi AN aMuHOTPyNnbl  SABMASETCA 3aMeLlleHHas WnuM  HesaMelleHHas
B6eH3unokcukapboHUbLHasA rpynna unm T.M., TO MOXKHO OCYLLUECTBUTb KaTanuTUYECKOE BOCCTAHOBIEHUE U, B HEKOTOPLIX
cny4asix, KUCIOTHYI0 06paboTKy CMeCblo GPOMUCTOBOAOPOAHON U YKCYCHON KUCHOT, CMEChbi0 BpOMUCTOBOAOPOAHON U
TPUPTOPYKCYCHOI KUCNOT, (PTOPUCTOBOAOPOAHON KUCNOTOW U T.N. B criydae apyrux sawuTHLIX Fpynn ypeTaHoBoro tuna,
Takux, kak TpeT-byTokcukapboHunbHass rpynna W T.M., yAOGHO UCMONbL30BaTb KUCNOTHYW 06paboTky CMecChio
6pPOMUCTOBOAOPOAHON U YKCYCHON KUCNOT, TPUMDTOPYKCYCHON KUCMOTON, XMOPUCTOBOAOPOAHOW KUCINOTON, CMECHHO
XINOPUCTOBOAOPOAHON N YKCYCHON KUCIOT, CMECHIO XITOPUCTOBOAOPOAHON KUCIOThI M AUOKCAHA U T.N.

Korpa sawuTHOR rpynnoi AnNs amuHOTPYNnbl SABAAETCA rpynna, kotopas obpasyeT dTanuMuaorpynny ¢ atoMom
a30Ta aMUHOTPYMMbl, TO NEPBUYHAA aMUHOTpynna MOXeT ObiTb 06pasoBaHa yaaneHwem pranounsHoi rpynnel nyTem ee
06paboTku ruapasMHaMu, TakuMu, Kak ruapasuH, METUNrMAPasuH, STUNrUAPAasUH 1 T.M., aMMUAKOM UMW EPBUYHBLIMA
aMUHaMU, TaKUMU, KaK METUIAMUAH, STUMAMUH, NPOMNUIT-aMUH U T.M.

3awuTHble rpynnel AN KapBOKCUMNLHOW rpynnbl MOTYT ObiTb NMErko yaaneHsbl NyTeM OMbINEHUs, KOraa 3alUTHON
rpynnon sIBNAIOTCA METUNLHAs WM STUMbHAA TPYMNbl, NYTEM KaTanUTUYECKOTO BOCCTAHOBMEHUA UMW OMbINIEHUS, KOraa
3ALLUMTHOI rpynnoi ABnAtOTCA 6eH3UNbHAasA rpynna U pasnu4yHbie 3aMeLleHHble GEeH3UNbHbIE TPYNNLI, NyTEM YKasaHHON
BbILLIE KUCMOTHON 06paboTky, KOraa 3aWmMTHONR rpynnon aBnaeTca TpeT-OyTUnbHAaA rpynna, u NyTeM KOHTaKTUPOBAaHUSA C
BOAOW, KOrAa 3alUTHON rPynnoin ABASETCA TPMMETUCUNUIBLHAA rpynna.

Mpu “CNONbL30BaHUW 3ALMTHLIX TPYNM ANA MEPKANTOrPYNMbl U TMAPOKCUMBHON IPyMnbl OHW MOTYT GbiTb yaaneHsl B
BGONbLUMHCTBE cnydyaeB o6paboOTKOW CMECbl0 HaATpUs UM KUAKOro amMMuaka unu obpaboTkoi pTOpUCTOBOAOPOAHON
KUCNMOTON, HEKOTOpble TUMbl 3alMTHbIX rpynn (Hanpumep, O-6eH3unbHasg, O-eH3MNoKCUkapboHUNbHasa u S-napa-
HUTPOGEH3UNLHasa) MOryT GbiTb yAaneHsl KaTanuTUYECKUM BOCCTAHOBIEHWEM U 3alUUTHLIE TPYNMbl auunbHOrO Tuna



MOTYT 6bITb YAANeHbl NYTEM UX TMAPONNA3A B NPUCYTCTBUU KUCNOTLI UMK LLENOYM.
YKkaszaHHble 06paboTku MOTYT GbiTb OCYLLIECTBNEHbI 06bIYHLIM 06pa3oM.
B 9TOil CBA3M MOXHO cKas3aTb, 4TO ucxogHble coeauHeHus () n (IV) moryT 6biTb NErko nomnydYeHbl nyTem
OCYLLECTBMNEHNUSA OMUCAHHON BbILLIE PEAKLUU aMUAUPOBAHUSA UMK PeakUMmn LUKnu3auum, kotopas Gyaer onucaHa ganee.
Btopoii cnoco6 (amuaupoBaHue B)
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(B BbiwenpuseneHHsix dpopmynax R' R2 R, R4, n, konbuo B u konbuyo C MMEKT Takue e COOTBETCTBEHHbIE
3HA4YeHUs, Kak ykasaHHble paHee).

CoeauHeHue (la), Kak 04HO U3 COEAMHEHUIA NO HACTOALWEMY U306pETEHMIO, B KOTOPOM A npeacTaBnsiet
-(CR3R*)5-CONH-,

MOXET ObiTb MONYyYEHO MyTEM OCYLWECTBNEHUs OObl4HbIM  06pasoM peakuuu amMugupoBaHusa  Mexay
COOTBETCTBYIOLEN KapOOHOBON KUCIOTOW (V), KOTOpas MOXET, HO He 0643aTenNbHO, UMETb 3aLUUMTHYIO Tpynny, unu ee
pPeakyMOHHOCNOCOOHLIM MPOU3BOAHBLIM U COOTBETCTBYIOWMM amMuHOM (VI), KOTOpbIA Heoba3aTenbHO MOMXET UMETb
3ALLUMTHYIO TPYNMY, MU €0 COMbIO U yAaNeH!Us 3aLUTHON rPynMbl, €CMK 3TO HEOBX0AUMO.

Tunbl PEAKUUOHHOCNOCOBHBLIX NMPOU3BOAHLIX, YCIOBUA peakuuun, yaaneHue 3aluTHbIX rpynn U T.M. TaKUe Xe, Kak B
nepeom cnocobe, 1 peakyns MOXeT OblTb OCYLLIECTBIIEHA aHANoOrMyHbIM 06pasom.

B 3TOI CBA3M MOXHO CKasaTb, UTO UcxoaHoe coeauHeHune (VI) MOXeT GbiTb NErko Nony4eHo NyTeM OCYLIECTBNEHNUs
BbILLEONUCAHHON peakumMn aMuanpoBaHua Unu peaxkuun uuknusagun, kotopas 6yaer onucaHa ganee.

Tpetuit cnocob (amugmposaHue C)
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ykasaHHble paHee, a konbuo B' - Takoe >ke, Kak Konbuo B, 3a uckniuveHuem TOro, 4to OoAUH aToM BOAOPOAA UMK
3aMecTuTeNb yaaneH, R8 - npeacraBnset HM3LLYIO ankunbHYIO rpynny, KOTopas HeoBA3aTenbHO MOXET ObiTh 3aMeLLieHa
aMUHO- UMM MOHO-- UAW AM- HU3LLEH anKUMaMUHOrPynnoi, HeoGA3aTENbLHO MOTYLIEN UMETL 3aLUMTHYIO rpynny, U A’
npeacTaBnsAeT OAMHAPHYIO CBA3b UIU HUSLLYIO anKWUITEHOBYIO rpynny).

CoeanHeHue (1¢), Kak OQHO U3 COEAMHEHUIA NO HACTOALWEMY U30BPETEHUID, Y KOTOPOTro B 5-UneHHbIA LUK BBeAeHa
3aMeLLeHHas UNu He3aMeLLEeHHasa HU3LWas ankaHoUNMaMUHOTpynna, MOXeT ObiTb MOMy4YEHO OCYLUECTBNEHUEM OBbIYHbLIM
o6pasoM peakuuu aMuauMpoBaHUS MeXxay COOTBeTCTBylOWeEn kapboHoBoil kucnoton (VII), koTopas MOXET, HO He
0643aTenbHO, UMETL 3aLUUTHYIO TPy, WM €€ PeakuUMOHHOCNOCOBHLIM NPOM3BOAHLIM U COOTBETCTBYIOLUM aMUHOM
(Ib), KOTOPBLIA MOXET, HO He 06s3aTeNbHO, UMETb 3ALUUTHYIO TPYMMY, UMK €ro COMblo U yaaneHUuem 3aluTHON rpynbl,
ecrnu 310 Heobxoaumo.

Tunbl PEAKUUOHHOCNOCOBHBLIX NMPOU3BOAHLIX, YCNOBUS peakuuun, yaaneHue 3alUTHLIX rpynn 1 T.M. TakMe Xe, Kak B
nepeom cnocobe, 1 peakyns MOXeT OblTb OCYLLIECTBIIEHA aHANoOrMyHbIM 06pasom.

Kpome Toro, MOXHO NOMy4nuTb TAK XKe, Kak B NepBOM cnocobe, CoeauHEHUe, y KOTOPOro B 5-4neHHbIi uuMKkn BBEAEHA
3aMeLleHHas UnM HesamelleHHas aMUHOKapOOHUNbHas rpynna, Wnu Apyroe COoefuHeHue, y KOToporo B koneuo C
BeegeHa rpynna -NHCO- unu -CONH-.

YeTBepThbin cNoco6 (LuKknusauus)
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(B BbiluenpuBeaeHHbIX popmynax R, R2, konbuo C, A, X' 1 X3 UMEIOT Takue e COOTBETCTBEHHbIE 3HAYEHUS, KaK
yKasaHHble paHee, 1 ogHu 13 Y', 1 Y2, 1 Y3 u Y4 oGpasytoT B codeTaHuu okcorpynny (=0), a apyrue npeacraBnsawoT

aToM ranoreHa
I8

{ TAROTEH

0

o
- T

R? - aTom BOAOPOAA UNW 3aMeCTUTENb, U Z- rpynna, npeacrasneHHan =NH, =O unu =8).

CoepuHeHne, Kak O4HO U3 COEAMHEHWI NO HACTOALEMY U306PETEHUIO, B KOTOPOM KOHAEHCUPOBAH UMUAA3ONbHbINA,
OKCa30MbHbIA UNM TUA3OMbHLIA LMK, MOXET ObiTb NOMYyYEHO B3aUMOAENCTBUEM COOTBETCTBYIOLLETO rarnoreHKeToHa
(VIIl), KOTOpbIA MOXET HeoBA3aTeNbHO UMETb 3aLUWUTHYHO TPYNMny, ¢ COOTBETCTBYIOWMMU aMUAUHAMU, TYAHUZUHAMM,
aMugamu, MOYEBMHAMMW, TUOaAMUAaAMWU UM TUOMOYEBUHAMM, MpeacTaBneHHbiMU dopmynon (IX), n yaganeHuem
3ALLUMTHOI rpynnbl, €CNK 3TO HEOBXOAUMO.

B 3TOii peakumu COOTBETCTBYHOLLME TUOAMUI U TUOMOUEBUHA, AMUAWH U TYAHUAUH UKW aMmui KapBoHOBON KUCMOTHI
U NPOU3BOAHOE MOYEBUHbI MOTYT MHOrga o6pasoBbiBaTb COMb C KUCNOTOW. NS YCKOPEHUA peakuun ee MOXHO
OCYLUECTBMATL B NPUCYTCTBMU HEOPTaHMYECKOrO OCHOBAHMWSA, TAKOTO, Kak rMapoKCua HaTpus, rMapoKkcua kanus, kapboHar
HaTpusa, kapboHaT kanus, GukapboHaT HaTpus, GukapboHaT Kanua WnW T.M., UM CONMU cnaBoill KUCMOTbl C CUFbHbLIM
OCHOBaHMEM, UMW  OPraHUYEeCKOr0  OCHOBAHWA,  TaKOro, Kak  NUPUAUH,  AMU3ONPONUM3TUNAMUH,  1,5-
anasabuuukno[4.3.0JHoH-5-eH unu T1.n. PeakuMs npeanovTUTENbHO MOXET ObiTb OCYLECTBNEHA B UHEPTHOM
pacTBOpUTENE, KOTOPLIA BKMIOYAET CNUPTOBbIE PACTBOPUTENU, TakUe, KaKk METUMOBLIA, STUMOBLIA, M30NPONUNOBbLIA
CUPTblI U T.M., NPOCTble 3pUpbl, Takue, Kak AUSTUNOBLIA agup, TeTparnapoddypaH, AuokcaH U T.n., aueTOHUTPUN,
auveTtundopmamua u guMmetuncynedokcuz, U npu TeMnepatype B npegenax OT KOMHATHOW TemnepaTtypbl A0
Temneparypbl 00paTHOrO CToka ucnons3yemoro pacreoputens. [pu HeobxogumocTh peakums MoxeT ObiTb
OCYLLUECTBMEHa NoA AaBMNEHUEM.

Mpu MCnonbL30BaHWM B peakuud amuauMHOB WIU TYaHUZUHOB, B 3TOM Crydae uHoraa Moryt GbiTb 06pasoBaHbl
okcasonsl. [pu ocylecTBNEHUM peakumn B atmocdepe rasoobpasHoro ammuaka B NpuCyTcTeuu kapboHata aMMOHUS,
aueTtara ammoHua, hopMaMuaa Unm T.M., B KAYECTBE OCHOBHOIO NPOAYKTa MOTYT GbiTb NONyYEHbl UMUAA30NbI.

Mcnonb3yemoe B 3TON peakuun ucxogHoe coeauHeHue (VII) moxeT BbiTb NONYYEHO, KaK NMOKA3aHO B crieaylowei
CXemMe peakuun, OCYLLECTBIEHMEM TaK e, Kak B NepBoM cnocobe, peakumu amuampoBaHua Mexay napa-sameLleHHoNn
O6eH30iHOI  KucnoTon  (X), KOTOpas MOXET, HO He of0dA3atenbHO, WUMEeTb 3aluUTHYK  rpynny, wunu ee
peakyMOHHOCNOCOOHbLIM NPOM3BOAHLIM U NPOM3BOAHbLIM (XI) BeH3a3enuHa, KOTOPOe MOXET, HO He 065A3aTeNbHO, UMETb



3ALLUMTHYIO TPYNMy, UMM €ro COnbld U B3aUMOAEHCTBUEM MOMYYEHHOTrO MPOAYKTA C ranoreHUupylowmuM areHToMm ¢
yaaneHuem Ha no6Goi ctaguu 3aluTHOW rpynnbl, ecnu 310 Heobxoaumo. B ¢BA3KM € 3TUM COEAQUHEHUE, Y KOTOPOro
cumBOon A B napa-samelleHHoi GeHsoiHon kucnote (X) npeacrasnaet - (CR®R*)-CONH-, MoxeT ObiTb NONy4yeHo
OCYLLECTBMEHUEM TaK Xe, Kak B nepBom cnocobe, peakuum aMMaMpoBaHUS MeXay COOTBETCTBYHOLLEN kapOOHOBON
kucnoton (XllI) unu ee peakUMOHHOCNOCOBHLIM MPOU3BOAHLIM U COOTBETCTBYHOLUEN napa-aMmUHOGEH30WHON KUCMOTOWN
(XIV).

(€R* R*),~CCOH

@ (i

poa

—}75 Y’! Y"

P '{\ ve (VIII}
S SR
R i\ . Tanorepupyionul aresT

e

3

7’_

—Z

o
o~ A R
al

Y @i

(B npuseneHHbIx Bbie dopmynax R, R2, R3, R% konbuo C 1 cUMBON A UMEIOT TAKUE e COOTBETCTBEHHbIE
3HAYeHUsA, KaK yKasaHHble Bbille, U oAHU U3 Y3 1 Y8, u Y7, u Y8 oBpasyioT B COYETAHMU OKCOrpynny, a Apyrue
npeacraenaot ob6a atomel Bogopoaa
N _)/H.‘l
(/Q\H/ ).

Tunbl PEaKUMOHHOCMOCOBHLIX NMPOU3BOAHbLIX, YCNOBUS peakuuu, cnocobbl yaaneHus 3aluTHbIX rpynn U T.M. Ha
nepBoil cTagun peakuum amuanpoBaHUs - Takue e, Kak B NnepBom crnocobe.

UTo kacaeTtcsa ranoreHvpylowWwero areHTa, UCnornb3yemMoro Ha ctaguu ranoreHMpoBaHusi, TO MOXHO MCMONb30BaTb
no6oe BeLECTBO, TPAAUUMOHHO NPUMEHAEMOE AN TanoreéHMPOBaHUSA HACLIWEHHBLIX LUUKITUYECKUX KETOHOB, HO
nNpeanoYTUTENLHO METannUYeckuid peareHT, Takor, kak ranoreHug meau(ll) (Hanp., 6pomug meau(ll), xnopug meau(ll)
unu T.M.), unu nepépoMu NUPUAUHA, o-MUPPONUAOHA, YETBEPTUYHOrO AMMOHMA, AWOKCAHa UMW T.M., TaAKOM, Kak
auokcanaubpomua, heHUNTPUMETUNAMMOHURTPUBpOMUA, nepbpomMug nupuanHuiirngpobpomuaa,
NAPPONMAOHIUAPOTPUGPOMUA UIN T.M., @ TAKKE CaM ranoreH, Takou, Kak xnop, 6pom unu T.n., UAK ranoreHsoaopoaHas
KACMOTA, Takas, kak XrnopucrosoaopoaHas, 6pomMucToBogOpOaHASA UMK T.M.

Mpn KCNONbL3OBAHMM METANMNMUUYECKOro peareHTa unu nepbpomuaa peakuyuo coeguHeHus XI) ¢ atum
ranoreHUupyowmUM  areHToM O6blMHO  OCYLLIECTBAAIOT B UHEPTHOM pacTBoputene, BbiGpaHHOM, Hanpumep, us
ranoreHUpPoOBaHHbIX YIMEBOAOPOAOB, TaKUX, Kak AUXIOPMETaH, xrnopodopm, TeTpaxnopua yrnepoga v T.M., NpOCTbIX
3a(puUpoB, TaKWX, KaKk AUSTUIOBLIA 3pup, TeTparnapodypaH, AUOKCaH 1 T.M., CIUPTOB, TaKMX, KaKk METUSOBbLIA, 3TUNOBLIA
U T.M., apOMaTUYECKNX YIMEBOAOPOAOB, TaknX, Kak GEH30Mn, TONYon, KCUNon U T.M., YKCYCHOW KMCNOTbI, aTunauerara,
BOAbl UMM WUX CMECU, U MPU KOMHATHOW TEMnepaTtype Wnu C HarpeBoM B MPUCYTCTBUM, €CMM 3TO Heobxoaumo,
He6OoNbLIOro KONUYECTBA KaTanuM3aTopa, Takoro, Kak rarnoreHsoaopoa unu T.m.

LleneBoe coeanHeHue MOXeT ObiTb Takxke MONy4yeHo B3aumMoaencTsueM coeauHeHusa (XI) ¢ camum ranoreHom B
KauyecTBe ranoreHUpyoLero areHTa B UHEPTHOM PAacCTBOPUTENE, TAKOM, Kak rarnoreHUpoBaHHbIA yrneesogopoa (Hanp.,
auxnopmeTaH, xnopodopmM, TeTpaxnopua yrnepoga u T.N.) U STUMEHITIMKOMb, YKCYCHas KWCrmota W T.M., UK
B3aumogencTanem coeguHeHua (Xll) ¢ ranoreHsoa0pOaHON KACIIOTON B KAYECTBE ranoreHMpyoLero areHTa B ee KUCom
pacTBOpe UMM B OCHOBHOM pacTBOpPE, TAKOM, Kak BOAHLIA pacTBOP ruapoKkcuaa HaTpus. B aTom cnyyae peakuus MoxeT
ObITb OCYLLECTBIEHA Npu TemnepaTtype B npedenax npegnoututensHo ot -30°C go TtemnepaTtypbl 06paTHOro CToKa
UCMONb3yEMOro pacTBOPUTENS.

Boiwe onucaH cnocob cuHTesa COeaUHEHUS C KOHAEHCUPOBAHHBIM UMUAA3O0NbHLIM, OKCA30MbHLIM UMK TUA3O0MbHbIM



LMKITOM, HO MOXHO MOSYYUTh COEUHEHUE C KOHAEHCUPOBAHHbLIM OKCAAWA30SbHBIM, THAAWA30MNbHLIM UMK TPUA3ONbHLIM
LMKIOM TPaaULMOHHBIM CNOCOBOM MO CreayoWwnuM cXxemam peakuuit.
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(B npuseaeHHbIX Boiwe hopmynax R, R2, konbuo C 1 CUMBON A UMEIOT TAKUE JKE COOTBETCTBEHHbIE 3HAYEHUSA, KAK
yKasaHHble Bbille, 1 Y° NpeacTaBnaeT aToM ranoreHa).

To ecTb coeguHeHue (le) ¢ KOHAEHCUPOBaHHbIM 1,2,5-0KCagnasonbHbIM  UUKNOM W coeduHeHue (If) ¢
KOHAEHCUPOBaHHLIM  1,2,5-TaAUa30MNbHbIM - LUMKMOM  MOTYT  ObiTb  MOMyYeHbl B3auMOZEWCTBUEM MPOU3BOAHOIO
6eH3asenuHauoHa ¢ ruapoKCUNaMUHIMAPOXITOPUAOM B NPUCYTCTBUM OCHOBAHUS, TAKOrO, Kak auerat HaTpus umu T.0.,
ana nonydeHna aguokcuma (XVI) M gernapatupoBaHMEM MOMYYEHHOTO COEAUHEHUA HArpeBoM B NPUCYTCTBUU
aernapaTtupyrowero areHta unu obpaboTKoi aToro coeauMHeHusa ceposopopopom. Kaxpasa cragua MoxeT ObiTb
nposeAeHa TpaguLMOHHbIM 06pasomMm.

C Apyron CTopoHbl, coeauHeHune (Ig) ¢ KOHAEHCUPOBAHHLIM 1,2,3-0KCaANa30MbHbIM LUUKITOM MOXET ObiTb NONy4YEHO
nytrem obpabotku coeauHeHua (Villa) ammuakom u obpaboTku nonydeHHoro coepuHenusa (XVII) auasoTupyowmm
areHToM, TakuM, Kak HUTPUT HaTpusa. To ecTb coeauHeHue (lg) HaxoguTca B pPaBHOBECHOM COCTOSHUU C
anasocoeguHennem (XIX). Kpome Toro, coeguHeHue (Ih) ¢ KOHAEHCUMpoBaHHbIM 1,2,3-0KkCaanasonbHbIM LUKIOM ”
coeguHeHne (ll) ¢ KOHAEHCMPOBAaHHbIM 1,2,3-TPUA3ONbLHLIM LUUKNOM MOTFYyT ObiTb NOJTyYEHbl B3aUMOAEWCTBUEM
aunasocoeguHeruna (XIX) unu coeguHeHusa (Ig) ¢ aMMOHUArMAPOCYNbPUAOM UNU C amMUakoM U aMMOHUKALETATOM.
Kaxkpas n3 aTux ctaguit peakumu MoxeT 6biTb NpoBeaeHa TpaauLMOHHbIM 06pa3omM.

McxoaHoe coeauHeHune (XV) MOxeT ObiTb JErKo MonyyYeHo TakK e, Kak B BbILUEOMUCAHHOM crnocobe amuanpoBaHus
ansa nonydyeHua coeauHeHus (XIl) u3 coeguHeHus (XI), a apyroe ucxoaHoe coeguHeHue (VIll-a) moxeT ObiTb Nerko



nony4eHo cnocoBoM, ONMCaHHbIM paHee.

Korpa Bmecto coeguHeHua (VIll-a) B kKayecTBe UCXOAHOrO COEAUHEHUA UCMOMbL3YIOT ranoKeTOH, UMEKOLWMA UHbIE
MONOXEHU ANs OKCOrpynnbl WM aroMa ranoreHa, To MOryT ObiTb MNOMy4YeHbl COEAUHEHUs, B KOTOPbIX 1,2,3-
oKcaguasoneHbIn U 1,2,3-TMagnMasonbHbIA LAKILI KOHAEHCUPOBAHbLI B MHbIX NOSIOXKEHUAX.

MaTbiii cnocob (B3aMHOE NpeBpaLleHUe 3amMecTUTENEN B apoOMaTUIECKOM YrnepoaHOM KOJbLE)
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(B npuBeaeHHbIX Bbille popmynax R!, RZ, konbLo B U cUMBON A UMEIOT TaKkMe e COOTBETCTBEHHbIE 3HAYEHUS, KaK
ykasaHHble paHee, u konbuo C' oauHaKoBO C kombLOM C, 3a WUCKIMIOYEHMEM TOro, YTO OAWUH aTtoM BOAOPOAA WM
3amecTuTenb yaaned, R'Y u R moryT 6biTb OAWHAKOBBIMKA UMW OTNWYAOLWMMUCA APYr OT Apyra U NpeacTaBnsior
Kaykabld aToM BOAOPOAA, HULLYIO ANKUMbHYIO FPYNNY, 3aLUTHYIO TPYNNY WM amUaWHOrPYNny npu ycnosuu, yto R un
R moryT GbiTb 0GbeAUHeHbl C COCeAHUM aTOMOM asoTa Ansa o6pa3oBaHUA reTepouMKria, KOTOPbLIA MOXET, HO He
065a3aTenbHO, ObiTb 3aMeLleH).

CoepuHeHne noO HACTosAWEMY U3OOPETEHUIO, B KOTOPOM €r0 apoMaTU4ecKoe YrrnepoaHOe KOomnbuo UMeeT
3amecTuTens, MOXeT ObiTb NOMy4eHo nyTem BbIGOpa COOTBETCTBYIOLLEr0 WUCXOAHOTO COEAUHEHUA U MOBTOPEHUS
BbILLEONUCAHHOrO crnocoba, HO, KOorga 3aMecTUTENb B apoMaTUYEeCKOM YrMEePOAHOM KONbLE COAEPKUT XapakTEPHYIO
(OYHKUMOHAMNBbHYIO TPynny, OHO MOXeT ObiTb MONy4YEeHO MyTEM B3aUMHOrO NPEBPALLUEHWUSA, TAKOTO, KaKk BBEAEHUE Unu
3aMeLLeHne 3aMecTUTeNs B apoMaTUYECKOM YrnepoaHOM KOMbLE.

Hanpumep, coeguHeHue (Ik), KOTopoe COAEPXKUT MO KpalHelh Mepe OAguH 3aMecTUTEenb Tuna amuHa B Konbue C,
MOXeT ObITb nony4eHo B3aumogeincTasuem dpropcoeauHeruns (Ij), umetowero -CO- unu -C=N B cocegHUX NONOXKEHUSAX,
korga A npeacrasnseT oguHapHyo cBasb unu -CONH-, ¢ ammuakom, COOTBETCTBYIOLLUM aMUHOM, COOTBETCTBYIOLLUM
LUUKITUYECKUM UMUHOM WUIN TYaHUAUHOM.

B atom cnocobe MoxeT OblTb NPUMEHEH TpaguUMOHHbLIA MeTod N-ankunuposaHusi. TO eCTb, XOTS peakuus
npoTekaer B OTCYTCTBUM PACTBOPUTENS, €€ MOXHO OCYLECTBAATL B UWHEPTHOM OPraHUYecKoM pacTBopuTene,
BbIBPAHHOM, Hanpumep, us auverundopMamuga, AMMETUNCYnbgoKkcuaa, apoMaTuiueckux yrnesoaopoaoB, Takux, Kak
6€eH30n, TONYON, KCUION U T.M., ranoreHUPOBaHHLIX YIMEBOAOPOAOB, TAKUX, KAK AUXIIOPMETaH, AUXITOPATaH, Xnopodopm
U T.M., U CMIUPTOB, TAKUX, KAK METUIOBbIA, STUMOBLIA, U3OMPONUITOBLIA U T.N. Ana ofecneyeHns NNaBHOCTU NPOTEKAHUSA
peakuuMn UHOraa MOXeT ObiTh LenecoobpasHbiM OCYLLECTBAATL PEAKUUI0 B MPUCYTCTBUM HEOPTraHUYECKOTO OCHOBAHUS,
Takoro, Kak ruapua Hatpus, kap6oHaT kanus, kapboHaT HaTpua unu T.0. STy peakuutio 06bIMHO OCYLLECTBMSAIOT Npu
KOMHAaTHOI TeMnepaType, Npu Harpese unu npu TeMmnepatype o6paTHOro cToka.

310T cnoco6 npespalyeHns ¢ o6pasoBaHUEM aMUHHOTO TUMA 3aMECTUTENS B apOMAaTUYECKOM YrNEePOAHOM KOmbLE
MOKET GbITb TAKKE NPUMEHEH K CITyUat0 OCYLLECTBRNEHMSA NPEBPALLEHUS B TAKOW aMUHHOMO TUNA 3aMeCTUTenNb, Kak R2.

LLlecToit cnoco6 (B3auMHOE NpeBpalleHne 3amecTUTENen B reTepoLmKne)
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(B BbilenpuseaeHHbIx dopmynax R, R2, konbuo B', A, konbuo C, R'® u R!"!" uUMelOT Takue e COOTBETCTBEHHbIE
3HAYEHUS, KaK yKasaHHble Bbllle, U A2 NPeacTaBnAaeT OOMHAPHYIO CBA3b WAW HU3LLYIO ankuneHosyto rpynmy u Y1
npeacTaBnsAeT aTtoM ranoreHa, 0CTaTok OpraHUYeckoi cynbOKUCNOTLI UMK, KOraa A - OAUHAPHAA CBA3b, anKOKCU- UIu
ankunTuorpynny).

B3aumHOe npeBpalleHUe 3amecTUTeNeil B 5-UNeHHOM reTepoumn-kne MOXeT ObiTb OCYLLECTBIEHO nerdye, 4em B
cnyyae apoMartuyeckoro konoua. Hanpumep, coeguHerue (Im), cogepallee no KpanHen mepe OAUH aMWUHHOro Tuna
3aMecTuTens B TeTepourKkne, MOXeT OblTb MNOMy4YeHO B3auMOAEWCTBUEM COOTBETCTBOYIOLLErO ranoreHupga unu
cynbdoHaTa nubo, koraa A - oanHapHas CBA3b, NPocToro acpupa unu Tnoadpupa (Il) ¢ amuHom (XX).

Mpumepbl ocTaTka OpPraHUYecKon CynbqPOKACIIOTU BKMIOYAKOT OCTATKW  ankaHCcynbPOKACIIOT, Takue, Kak
MeTaHCyNbOHUNOKCUrPyNna, 3TaHCyNeMOHUNOKCUrpynna v T.M., U 0CTaTKU apoMaTUYECKUX CyNnbpOKUCNOT, Takue, Kak
6eH30ncynLgOHUNOKCUTpynna, ToNyoncynboHUNOKCUrpynna (B YaCTHOCTU, napa-) 1 T.M.

Peakunsa MoxeT 6biTb OCYLLECTBINEHA NOYTU TaK XXe, KaK B NATOM cnocobe.

B paHHOM cnyyae B3auMHOE NMpeBpalleHue B 3aMeCTUTENb TUNA aMUHa B reTEPOLUKIE MOXET GbiTb UCMONbL3OBAHO
kKak cnoco®, npu KOoTOopom N-3aMmelUeHHOEe COefUHEHME NoMny4yalT B3auUMOAEHCTBUEM UMUHOCOEAUHEHUS,
CKOHAEHCUPOBAHHOTO € a30TCOoAEMKALLUM rETEPOLMUKIIOM, C COOTBETCTBYIOLLMM ranoreHUuaom unu cynbgoHaTom, Takum,
Kak HU3LIWA ankunranoreHua unin HU3Wuu ankuncynsdqoHar.

Opyrue cnocobbl

XOT4A BbilIE ONUCaHbLI MWL aMUAUPOBAHUE, LUKIU3ALMA U BBEAEHUE 3aMECTUTENS TUMA aMUHA, HO COEUHEHMNE MO
HacTosLWEMY U30OPETEHU MOXET ObiTb CUHTE3UPOBAHO PAa3NUYHLIMU TPAAWULUOHHBIMU criocobamMu, MOTOMY 4TO
npeanaraemoe CoejMHeEHNE COAEPXKUT PasfnYHbIE XapakTepucTuieckme (PyKHUMOHANBHbLIE TPYMMbI.

Hanpumep, coeauHeHue, umeowee KapBOKCUNbHYWO — rpynny, MoxeT ObiTb  MONyYEHO  rUAPONU3OM
COOTBETCTBYIOLLIErO €ro CrnoxHoro adupa; CnoxHblii acpup MoxeT ObiTb NonydveH atepudpukaumeir CoOoTBETCTBYIOLEN
KapOOHOBON KUCNOTLI; CNUPT, PEHOMN, MepKanTaH U TUodeHoN MOryT BbiTb MOMYYEHbl TMAPONU3OM MPOCTOro achupa u
THoacpupa; u npoctoin achup u TMo3hnp MOryT GbiTb NOMNyYEHbI B3aUMOAEACTBUEM COOTBETCTBYIOLLErO cnupTa, cheHona,
MepkanTaHa u TuodeHona ¢ COOTBETCTBYIOLMMU ranoreHuaamMu, TakuMu, Kak ankunranoreHuas.

Mony4eHHblE OMUCAHHbLIMU Bbile cnocobamu NpPOAYKTbl Peakuun BbIAENAIOT U ounwalot B ¢opme CBOGOAHLIX
COEAUHEHUN, UX COMENR, rMApaToB UNU Pa3NUYHbLIX CONbBATOB. CONM MOryT ObiTb NOMYYEHbl NYTEM OCYLLIECTBIEHUA
06bIYHbIX peakuuin coneobp3oBaHms.

BoigeneHue u  OYUCTKY OCYLLECTBAAKOT NYTEM BbIMOMHEHUSA OObIYHLIX XUMUYECKUX OMepaunii, Takux, Kak
JKCTpArupoBaHWe, KOHUEHTPUPOBAHME, TMEperoHka, Kpuctannusauus, uneTpoBaHue, nepekpucTannmusauus u
pasnuyHble TUMbl Xxpomarorpacuu.

Kak 6610 onucaHo Bbile, CYLIECTBYIOT OTAENbHO WM B BUAE CMECU U3OMEPbI COEAMHEHUSA MO HACTOALEMY
U306peTEHNIO, TakWe, Kak pauemartbl, ONTUYECKA aKTUBHbIE BELUECTBA, AMAcTepeousomepsl U T.n. Pauemuyeckoe
coeauHeHne MOXeT BbiTb Npeobpas3oBaHO B CTEPEOXUMUYECKA YUCTLIA U3OMEP NYTEM MUCNOMb3OBaHWA Hagnexallero
UCXOAHOrO COEAUHEHUS UMW TPAAULMOHHEIMU METOAAMU pPasAeneHuns paueMrUYeckon CMecu (Hanpumep, MeToaoMm, npu
KOTOPOM paueMU4eckoe coeguHeHue npeobpasyloT B AUACTEPEOU3OMEPHYID COMb OOLIMHON ONTUYECKU AKTUBHOW
KUCNOTON (BUHHOW UMK T.M.) U 3aTEM NOABEPraloT ONTUYECKOMY pasaeneHunto). CMecb AMacTepeon3oMepoB MOXET ObiTb
Talke pasgeneHa TpaguumMoHHeIM cnocoBoMm, Takum, kak ApoBHasa kpuctannuaauus, xpoMmatorpadus u T.n.

MPOMBILLUNEHHAA MPUTOOHOCTb

CoeauHeHUs MO  HACTOAWEMY U30OPETEHMIO WM UX  CONU  NPOSABMSAIOT  CUMBbHBLIA  AHTArOHWM3M K
apruHuHBasonpeccuHoBomy Vi- nunu Ve-peuentopy. TO €CTb COEAUHEHUS MO HACTOALWEMY U30GPETEHUIO BKIHOYAIOT
CoeAWHEeHUe, KOTOpOe TMpoABMsieT CUMbHLIA aHTaroHusM u Kk Vi-, u K Ve-peuentopam, COeAuHEHUE, KOTOpoe
u3bupartensHo NPOSABNAET CUMbHbIA AHTArOHWM3M K Vi-peuentopy, U COeAUHEHUE, KOTopoe usbuparencHo nposBnser
CUIbHbBIA aHTaroHW3m K Va-peuentopy.

Oco60 npeanouTUTENbLHLIM SBMAETCA COEAUHEHUE, MNPOABNAIOEE CUMbHbLIA aHTaroHuam u Kk Vi-, u K Va-



peuenTopam.

CoeauHeHna No HacToAwEeMy U306pETEHNUIO NPOSABMAIT BbICOKYH BCACLIBAEMOCTb NPWU NEPOPArbHOM BBEAEHUW U
Hagnexawee anuTensHoe aeicTeue Gnarogapsa Ux CTORKOCTU K METABONU3MY B XKMBOM OpraHusme.

Kak cnepgctBue (Ha OCHOBe 3TUX (DYHKUUI), COEAMHEHUS MO HACTOAWEMY U30OPETEeHMIO OKa3biBAlOT Takue
OENCTBUA, KaK JAUypeTMYecKoe, YCUNEeHWe MOYEBbIAENEHUA, YrHeTeHue cekpeuun dQakrtopa VI, pacwupeHue
KPOBEHOCHbIX COCYAOB, YCKOPEHUE CEpAEYHON AEATENbHOCTU, YTHETEHWE COKPALEHWs MEe3aHruanbHbIX KNEeToK,
YyrHETEHWE paspacTaHus Me3aHrmaneHbIX KNEeTOK, YrHETEHWUE T[TIOKOHEeOreHesa B MNEeYEeHU, YrHeTeHue arperauduu
TPOMOBOLMTOB, YrHETEHUE CEKPELUMU anbAoCTEPOHA, YrHETEHUE MpPOAYUMPOBAHUA SHAOTENUHA, pPErynupoBaHue
KPOBAHOTO AAaBMEHUSA, PETYNUPOBAHUE CEKPEUWUW PEHUHA, PErynupoBaHWE namsATu, TEPMOPErynsuus, perynupoBaHue
npoayuupoBaHus nNpocTarnaHauHoOB U T.M., W MOME3Hbl KaK XapaKTepPUCTUYMECKUE AUYPETUKU, YCUITUTENU
MOYEBbIAENEHNSA, COCYAOPacLLAPAIOLE CPEACTBA, MMNOTEH3UBHbLIE CPEACTBA, CPEACTBA, UCMONb3YEMbIE ANS NEYEHUs
CepaEeYHON U MOYEYHON HEeJOCTATOUMHOCTU U WHIUBUTOPLI CBEPTLIBAHUS KPOBU U 3PPEKTUBHLI B NpeaynpexxaeHud u
nevyeHun CepaedHoll HeaoCTaTOYHOCTM, TUNOHATPEMUU (MOHWXKEHUE COOEPKAHWUA HATPUA B KPOBM), CHApPOMA
aHopManeHoi cekpeuumn BasonpeccuHa (SIADH), runepteHsuun, GonesHein nodvek (Hedppos, Hedput, anabetuyeckas
HedponaTusi, XpOHMYECKAs UK OCTpas NoYeUYHas HEJOCTATOYHOCTL), BOAAHKM, OTEKA MO3ra, acuuTa, Luppo3sa rneveHu,
runokaneMun (MOHWXKEHWE COAEPXKaHUS Kanus B KPOBW), HapylleHWss BOAHOro obmeHa, auaberta, pasnuyHbIX
uwieMrdeckux 3abonesaHuii, 60ne3HU COCyAOB TOMOBHOrO MO3ra, LMKINOTUMUYECKOTO PACCTPOACTBA, SI3Bbl XKEMyAKa,
TOLUHOTbI, PBOTLI, 0BMOPOKA, PACCTPONCTBO (PYHKUMU MOYeKk U T.N. U B ocnabneHun nocneacteuil uHdapkra moasra,
BHYTPMMO3rOBOTO KPOBOUSNUAHUSA U T.M.

MonesHoCTb COeAMHEHUIA MO HACTOALLEMY U306peTEHUIO Bbina noaATBEPKAEHA CrEAYIOLUMIA UCTIBITAHUSIMU.

(1) UcnbiTaHne Ha cBA3biBaHUE ¢ Vi-peuentopamMu

Mo metoay Nakamura et al. (J. Biol. Chem., 258, 9283 (1983)) npurotasnusanu obpasey MeMOpaH NneYeHn KpbiChbl,
u [PH]-Apr-sazonpeccud (2HM, yaensbHaa akTUBHOCTL = 75,8Ci (ky6. AwoimoB)/MMOnb), 70MKkr o6pasua membpaH u
Kaykaoe WHMbITYyeMoe fekapcTBeHHoe BelecTso (10-8-10*M) uHkyOuposanu npu 30°C B TeyeHue 30 MUHYT B 250MKn
100MM Tpuc-HCI 6ydepa (pK 8,0), comepxaswero 5MM xnopuga marHus, 1MM 3TUNEHAUAMUHOTETPAYKCYCHON
kucnotol (EDTA) 1 0,1%-Hblii 6bl4MIA CbIBOPOTOYHbIA anbbymuH (BCA). Mocne aToro otcacbiBanu UHKYGALUOHHbLIA
pacTBOp, UCMONbL3OBAB YCTPOUCTBO ANA cOopa KNeTok, BbiPalLEHHbIX B KyNbType, U yaananu csoGOAHbIA nuraHa v
n3bbITOYHLIA Oyhep nponyckaHUEM peakUMOHHOW CMecH 4vepes CTeknsHHbIR chuneTtp (CF/B), B pesynbTarte 4ero Ha
unbTPe ynaenuMBanu CBA3aHHbLIA C PEUENTOPOM MeYEeHbld nuraHg. BbiHYB (pUNbTP, TWATENBLHO €ro Ccywunu, nocne
4yero CoAepXKMMOE CMELUMBanM € XXUAKOW CLUMHTUINALUMOHHOW CMECbIO, W W3MEPANU MOCPEACTBOM KUAKOCTHOTO
CUMHTUMASALMOHHOIO CYETYMKA KOMUYECTBO CBSA3AHHOrO ¢ MemOpaHoi [°H]-BasonpeccuHa AN BbIYUCHEHUA
koadhcpuyueHTa UHrMBUpPOBaHUA NO cneayroLlen gopmMyne.

KoadmumeH T MHmBMpos aHna (%) =100 - % %100
0 ~Bi

rae Ci - KonuuecTeo [3H]-BazonpeccuHa, CBA3aHHOTO ¢ MeMOPAHOW NPU HANUYMK U3BECTHOTO KOJIMYECTBA KAXKAOI0
UCMbLITYEMOrO NeKapCTBEHHOrO BELECTBRA, U [3H]-BasonpeccuHa,

Co - konuyecTBo [*H]-BaszonpeccuHa, CBA3aHHOIO ¢ MeMOpaHoi Ge3 Ao6GaBMeHUst UCTILITYEMOTO NEKapCTBEHHOTO
BELLECTBA,

B1 - konuuectso [*H]-Ba3onpeccuHa, CBA3aHHOMO ¢ MEMOPAHOI NPU HaNM4YUM U3GbITOYHOrO BasonpeccuHa (106M).

OnpegenuB |Cso-KOHHLUEHTPaAUUA WUCMLITYEMOrO NEeKkapcTBEHHOro BeLecTBa, KOTOpasi npu ONUCAHHOM Bbllle
BbIYUCNEHUN daeT KOo3(pUUMEHT UHrMBupoBaHusa, paBHbll 50%, ucnonb3oBanu ee B cneaywowen dopmyne ans
%limcn@%ﬂ adpuHUTETA CBA3LIBAHUA HEPAAMOAKTUBHOIO NiMraHaa, a MMEHHO KOHCTaHTblI aunccouuauun (Ki).

1+[L]/kD

rae [L] - KoHUeHTpauusa pagnMoakTUBHOIO firaHaa,

KD - koHCTaHTa guccouunauunu, BelMMCAEHHaa No guarpammMe Ckaryapaa.

OTpuuatenbHblil  norapudpM  BbIYUCIIEHHOTO TakUM 06pa3oM  3HAYEHUs UCMONMb3oBanuM Kak 3HauyeHue pKi.
PesynbTathl NokasaHel B Tabnuue 1.

(2) VicnbiTaHue Ha cBA3biBaHUE € Ve-pelenTtopom

Metogom Campbell et al. (J. Biol. Chem., 247, 6167 (1972)) rotoBunu obpasey, meMmGpaH MO3roBOro BeLUecCTBa
nouykn kponuka, u [PH]-Apr-sazonpeccuH (2HM, yaensHass akTUBHOCTL = 75,8ky6.A101MMOB/MMONL), 100MKkr o6pasua u3
MeMOpaH U Kakoe UCTLITYEMOE FekapcTBeHHoe Bewlectso (10-8-10*M) noaBepranu WUCMLITAHUIO TaK XKe, Kak Mpu
ONUCAHHOM BbIlE MWCNbITAHUM Ha CBA3bIBaHWUE C Vi-PEUenTopoM, U TakK Xe, Kak Tam, Bbluucnanu 3HaveHusa pKi.
PesynbTathl NokasaHel B Tabnuue 1.

CoeauHeHnsa nNo HacTosALWeMy M306PETEHUIO NPOSABIAIOT CUNbLHBIA AHTArOHU3M K apriuHUHBA30NPECCUHy. Hanpumep,
coeauHeHua npumepos 17, 18(2), 20, 21, 23 u 37 NPOSABUNU CUJSIbHLIA aHTaroHu3am kK oBoum Vi- n Ve-peuenrtopam,
KOTOPbIA 3aMeTHO CWUMeH Jaxe B cpaBHeHUU ¢ coeauHeHuem OPC-31260 - aHTaroHucTom Ve-peuenTtopa wu
coeauHeHnem OPC-21268 - aHTaroHuctom Vi-peuentopa, KoTopele paspabaTbiBalOTCA KAaK  aHTarOHUCTbI
apruHuHBasonpeccuHa (cpaeHu B Tabnuue 1).

TABNWLA 1
AHTaroH1M3M K apruHMHBa30nNpeccuHoBbIM Vi- U Va-peuentopam
Mpumep Ne AKTUBHOCTL CBA3bIBAHUA Ha AKTMBHOCTb CBA3bIBAHUA HA
ApPruHMHBA30MNPECCUHOBOM V1i- ApPrMHUHBA30MPECCUHOBOM Vo-

peuentope (pKi) peuentope (pKi)




1 8,33 7,21

2 8,82 8,25

4 8,36 8,69

6 7,95 8,62

8 7,74 8,25

10 8,61 8,59

12 8,52 8,01

15 8,91 8,93

17 9,04 9,11

18(1) 8,37 8,59

18(2) 9,05 8,83

20 9,18 9,04

21 8,74 8,42

22 8,11 8,07

23 8,91 8,98

24 7,77 8,64

27 8,21 7,23

37 9,49 9,30

38 8,24 7,31

CpaBHUTermnbHOE 6,71 8,01
coeguHeHue (1)*

CpaBHuternbHoe ** 7,85 4,29

coeguHeHue (2)

* OPC-31260 (WO 9105549, coeguHeHune npumepa 408, rugpoxnopua)
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(3) Vi-aHTaroHU3M y HaxoaswWmxcs B CO3HaHUK KpbIC (NepoparnbHoe BBeAEHUE)

Vi-aHTaroHM3Mm MpoBEPANU HA MYXKCKMX 0cobax kpbic Wister (macca Tena 300-320r), kaxkpgoi M3 KOTOpPbIX Gbina
BBeAEHa (3a 2-3 OHA A0 UCNbITAHMA) KaHKOMSA B FIEBYID COHHYIO apTepuio Ans M3MEPEHUs KPOBAHOrO AaBfeHUs W B
NEBYID APEMHYI0 BEeHy ANs BBeAeHUs apruHuHBasonpeccuHa (ABIM). KpossHoe paBneHue uamepsnu 6e3 Hapkosa
NOCPEeACTBOM AaTyMka [JaBfEeHUs Yepe3 KaHoMo B COHHOM apTepuu. Kakgoe ucnbITyeMoe coeauHeHue
cycnenguposanu B 0,5% BOAHOM pacTBOpe METUALENSONO3bl U BBOAUNU NepopansHoO ¢ 40301 1 unu 10Mr/kr.

MoBbILIEHUE OWMACTONMYECKOrO KPOBAHOMO AABMEHUHA, Bbi3blBAEMOE BHYTPUBEHHLIM BBegeHuem 30ME[L/kr ABM
nepen BBEAEHUEM UCMLITYEMOro coeauHeHus, Opanu 3a 100%, U u3Mepsanu pPoOCT AaBIEHUsl, Bbl3blBAEMbIA
BHYTPUBEHHbIM BBeaeHuem 30ME[/kr ABIM, nepuoguyecku B TeyeHue nepuoga oT 30 MUHYT nocrne BBeAeHUus
UCMbLITYEMOTo COeAMHEeHNUa A0 8 4yacoB Mocne BBEAEHUS UCMbITYEMOro COeAUHEHUs ANs BblYUCNEHUs KoadpuumeHTa
UHIMBMPOBAHUA NOBbILUEHUS AABREHUSA UCTLITYEMbIM COEAUHEHUEM, T.€. V1-aHTaroHM3Ma UCMbITYEMOro COeaAuHEHHUS.

BbissaHHOe ABI nosbileHne gasneHua nogasnanu Ao 50% unu Huwke B TeyeHue nepuoda oT 30 MUHYT nocne
BBeAeHUa obpasya Ans UcCnbiTaHUa A0 6 4acoB NOCHe BBEAEHUS UCMbLITYEMOr0 COEAUHEHUs] NyTEM BBeAeHUs 1Mmr/kr
Kaxgoro u3 coeguHeHuin npumepos 18(2), 4TO nOKasbiBAET Ha MPOSMIOHIMPOBAHHOE AEWCTBUE npeanaraembix
coeauHeHuin. C Apyron CTOPOHLI, ANA noaasBneHWs Bbi3BaHHOro ABIM nosbiweHua gasneHus Ao 50% unu Huxe
nepopansHo BBOAMNU coeduHeHue OPC-21268 npu pose 10Mr/kr, B AecATb pa3 npeBbllAOWEn A03Y yKasaHHbIX
COeQUHEHUA MO HacTosAWEeMY M30OpPETEeHUIO, HO B TEYeHUe nepuoda nuwb oT 30 MUHYT A0 1 yaca nocne BBeAEHUs,
npuyem noBbILLEHUE AaBneHus, BbidbiBaemoe ABIM, Bosspawanock A0 ypoHA 100% 4epes 4 yaca nocne BBeAEHUS,
YTO NOKa3bIBAET HA UCYE3HOBEHWE V1-aHTAroHU3ma.

MpuBeAeHHbIe Bbille pe3ynbTaTbl NOATBEPAMIIM, YTO Vi-aHTaroHU3M CO€AUHEHUA NO HaCTOALWEMY U306peTeHUto
npu UX nepopansHOM BBEAEHWUU HAXOAALWMMCSA B CO3HAHUM KpbiCaM okasancs 6onee CunbHbIM U AOArOAEACTBYIOUUM MO
CpaBHEHUIO ¢ coeaguHeHunem OPC-21268.

(4) V2-aHTaroHusMm (BOAHbIA AUYpes) Y HaXOOSALWMUXCA B CO3HAHUU KPbIC (NepoparibHOe BBEeAEHUE)

9.

a



Kaxgoe ucnbityemoe coeguHeHue cycnenguposanu B 0.5%-HoM BOAHOM pacTBOpe METUNUENMoNo3sl U BBOAUMU
nepopanwHo ¢ A030A 3Mr/Kr myxckum ocobsam kpbic Wister (macca tena 270-300r), nUWEHHbLIX A0 3TOrO BOAbl U B
TeueHue 16-20 yacos. Mcnonb3oBas kaMmepy AN MccnenoBaHus MeTabonusma, cobupanu npobbl MOUM cpasy nocne
BBEAEHUA KAXA0ro UCMbITyemoro obpasua U BnmoTe A0 4 4acOB NOCNE BBEAEHUSA ANA U3MEPEHUS KONUMYECTBA MOYN.

B noaBeprHyToi UCNbLITAHUIO rpynne, B KOTOPOW BBOAUNM Kaxaoe W3 coeguHeHuin npumepos 18(2), 20, 21 u 23,
KONuU4ecTso Mouu, cobpaHHOR 3a neprod oT MOMEHTa cpasy nocne BBeJeHUs A0 2 4acoB Nocne BBeAeHus, 6bino B 47 -
95 pas Gonblue, YeM B rpynne, B KOTOPOW BBOAUIM PACTBOPUTENb, U KONMUYECTBO MOYM, COBPAHHONR 3a nepuod ot 2 Ao 4
yacoB nocrie seeaeHus, 6bno B 8-10 pas 6onblue, YeM B rpynne, B KOTOPOA BBOAUNN PACTBOPUTENL, YTO NOKasbiBaeT
Ha AnuTenbHbIA 3pdEeKT yecuneHus BoAHOro auypesa. C Apyron CTOPOHbI, B rpynne, B KOTOpon ssoaunu OPC-31260,
KONUYecTBO Mouu, cOOpaHHOI 3a nepuoa OT MOMEHTA cpasy Mnocne BBeAeHUsA A0 2 4acoB Nocre BBeaeHus, 6oino B 11
pa3 Gonblue, Yem B rpynne, B KOTOPOW BBOAMIIM PACTBOPUTENDL, a KONMUYECTBO MOYM, COBpaHHON 3a nepuod oT 2 oo 4
4yacoB nocne BBeAEHUA, BbINO NOYTU TaKUM XeE, KaK B rpynne, B KOTOPOA BBOAUMNM PACTBOPUTENb, YTO MOKA3bLIBAET Ha
ncyesHoBeHne agppekTa ycuneHus BoOgHOIo guypesa.

MpuBeaeHHble BbilWE pe3ynbTaTel NOATBEPAUNA, YTO YCUNMBAIOLIEE BOAHLIA AMYPEe3 AENCTBUE COEAUHEHUA MO
HacToALWEMY M306GPETEHUIO MPU MX NepopansHOM BBEAEHUM HAXOZAWMMCHA B CO3HAHWM Kpbicam okasanock 6Gonee
CUNbHBLIM U ANUTENLHLIM MO CPaBHEHUIO € coeauHeHnem OPC-31260.

dapmaLeBTUYMECKYIO KOMMNO3ULUIO, COAEPXALIYKD B KA4eCTBE AaKTUBHOTO KOMMOHEHTA OJHO WUIMM  HECKOMLKO
coeauHeHuit obwen copmynbl (1) U ux dapmaueBTUYECKU NPUEMMEMbIE COMKU, U3rOTABNUBAIOT B BUAE Pa3NUYHbLIX
nekapcTBeHHbIX POPM, Takux, Kak TabneTku, MOPOLUKA, MENKWE rpaHymnbl, rpaHynbl, Kancymnbl, MUIONW, pacTBOpPSI,
WUHBLEKUMOHHbIE PACTBOPbLI, CYNNO3MTapuu, Masu, nnactebipu U T.M., C UCMONL3OBAHMEM TPAAULMUOHHO MPUMEHSEMbIX
hapmMaueBTUUECKAX HOCUTENEN, SKCUUNUEHTOB U APYrMX 4o6aBOK 1 BBOAAT NEPOPArnbHO WU NapeHTeparnsHo.

KnuHu4yeckas no3a COeaMHEHNUS NO HACTOALEMY U30BPETEHNIO ANA YENOBEKA MOXET, XOTA U He 06A3aTenbHO, BbITh
HasHa4eHa ¢ y4eToM CUMNTOMOB, MAacchel Tena, Bo3pacra, nona u T.M. Kaxaoro, KOHKPETHOTO BOMbLHOro, HO 06LIYHO OHa
MOXeT cocTtasnATe OT 0,1 Ao 500Mr gna B3pOCNOro 4YenoBeka B CYTKU B Criydae nepopanbHOro BBeAEHUdA, npuyem
CyTOYHas fo3a MOXeT ObITb UCMONb30BaHA OAHON NOPLUUEN UNKU pasaenbHbIMA NopunamMu. NOCKONLKY A03a MEHSETCA B
3aBMCUMMOCTMW OT PasnUYHbIX YCIOBUA, TO AOCTaTOYHbIE AhPeKThl MOryT ObITh NOMYYEHbI B HEKOTOPLIX CRy4aax U npu
MEHbLLEN, YEM B YKasaHHbIX npeaenax, gose.

B kauecTBe TBEpAbIX KOMMO3WUMIA ANA NepoparnbHOro BBEAEHUA MO HACTOoAWEMY KU306peTeHuto mMoryT ObiTh
UCMONb30BaHbl TabneTku, NOPOLLKX, rpaHynsl U T.N. B Takux TBEPAbIX KOMMNO3MUUSAX OAUH UIMU HECKOMbKO aKTUBHbIX
KOMMOHEHTOB MOTYT GbITb CMELLAHbI C MO KpanHelh Mepe OAHUM HaMoONHATENEM, TaKUM, KaK Nakrosa, MaHHWUT, roKo3a,
rMAPOKCUNPONUILENIIIONO3a, TOHKOU3MENbYEHHAA KPUCTarMyYeckas UUNmonosa, kpaxman, nonMBUHANNUPPONUAOH
unu - anMuHaTMeTacunukat marHus. OOGbIMHO KOMMO3UUMA MOXKET coaepXaTtb W APYTUe, KPOME WHEPTHOro
HanonHutens, fo6aBku, KOTOPbIE BKMIOYAKT CMasbiBalOLIEE BELIECTBO, TAKOE, Kak creapaT MarHus, paspbixnsiowee
BELUECTBO, Takoe, Kak ubpuHKanbumMirnikonar, crabunusupylowiee BeLeCcTBO, TaKoe, Kak nakTosa, u
conobunuanpytollee BELECTBO UMK aabiOBAHT pacTBOpa, TAKOW, Kak rmyTaMmUHOBAsA UMM acnapruHosas kucnota. pu
Heo6XxoauMOCTU TabneTKn UNu NUIMONU MOTyT GbiTb NOKPLITEI MAEHKOR U3 PACTBOPUMOTO B XKENYAKE UNU B KULLEYHUKE
BELLUECTBA, TAKOro, KaK caxaposa, enaTuH, rugpokcunponunuennionosa, doranat ruapokCunponuamMeTunuensonosb
unu T.M.

XKupkne Komnosuuuum AN NepopansHoro BBEAEHUS BKIKOYAOT hapMaueBTUYMECKM MPUEMMEMbIE 3MYTMbCUN,
pacTBOpbI, CYCMEH3MU, CUPOMbI, SMEKCUPbl U T.M., KOTOPbIE COAEepXaT TPaAWULMOHHO TMPUMEHSEMbIE WHEPTHbIE
pas3baBuTenu, Takue, kak AMCTUNNMPOBaHHAA BoAA U dTaHon. Kpome UHepTHbIX pasGaBuTenei Takue KOMnosmuum MoryT
Talke coaepXaTbk BCNOMOraTernbHbI€ BELWECTBA, TAKUE, KaK CONMOBUNU3NpYoLee BELWECTBO UNU aablOBAHT pacTBopa,
YBNAXKHAIOLLEE BELIECTBO, CYCMEeHAUpylolee BewecTBo M T.M., a Takke noacnawyBairollee, BKYCOBOE,
apoMaTU3UPYIOLLEE U aHTUCENTUYECKOE BELLIECTBA.

VHBEKUMOHHbIE pPaCTBOPbI ANA MapPEHTEPansHOro BBEAEHWS BKMKYAIOT CTEPUNbHbIE BOAHbIE U HEBOAHLIE
pacTBOpbIE CYCMEH3MU U aMyrnbcun. MNpumepsl pasbaButens ANA UCMONb3OBAHWA B BOAHbLIX PAacTBOpPAX U CYCMEH3UAX
BKITIOYAIOT AUCTUITNIMPOBAHHYIO BOAY ANA WHBEKUMOHHOTO MPUMEHEHUA U (PU3UONOTMYECKMiA COMEBON pAacTBOP.
Mpumepbl HEBOAHOrO pasBaButens And MPUMEHEHUA B pacTBOpPax W CYCMEH3WAX BKIHOYAKOT pacTUTEnbHble macna,
Takue, Kak NPOnUNEHrNMKOMb, MONMUSTUNEHTTIMKOMb, OMMBKOBOE MACMO U T.M., CNUPTLI, TakMe, Kak 3TAHOM W T.M., U
Monucop6at 80 (ToproBoe HaspaHue). Takue KOMNO3ULMK MOTYT TakkKe coaepXaTb Takue gobasku, Kak TOHU3UpYOLLee,
AHTUCENTUYECKOE, YBMAXHAIOWEE, IMYNbIUPYOLWLEe, AUCneprupylowee crabunusupylowee (Hanpumep, nakrosa),
conobunusnpytoliee (UNu aasBAaHT PacTBoOpa) BELLECTBA U T.M. STW KOMMO3ULMU CTEPUNUIYIOT NyTeM BakTepuansHoro
UNLTPOBAHUA Yepe3 yaepKuBawoWuMin Gakrepun QUNLTP, BakTepuuuaHoro cCMewmMBaHua unu obnydveHus. B
COOTBETCTBUM C APYrUM BaAPUAHTOM MOXHO UWCNONb30BaTb CTEPUNLHO W3rOTOBMEHHYIO TBEPAYH KOMMNO3ULUIO,
pacTBOpUB ee nepes NPUMEHEHUEM B CTEPUNBLHONR BOAE WUIU CTEPUITbHOM UHBEKLMOHHOM pacTBOpUTENE.

WTakK, BbiLIE OMUCAHbI COEAUHEHUA MO HACTOALEMY U30BPETEHUIO 1 Cocobbl X NOMYYEHUA, KOTOpbIe aanee 6yayT
JONOMHUTENBHO WUNMKOCTPUPOBaHbl Bonee noapobHO CO CCbiMkamu Ha creaylowme Huke npuMepbl. OAHAKO 3Tu
NPUMMEPbl HE OrpaHU4uBAaOT HacToswee wusobpetreHue. [MOCKOMbKY HEKOTOPLIE W3 UCXOAHBLIX COEAWHEHWA no
HacTosLWEMY M30BPETEHUIO ABMAOTCA HOBLIMU COEAMHEHUSAMU, TO AaHbl NPUMEPbl CMOcOoBOB UX MONYyYEHUS B BUAE
CChINOYHLIX MPUMEPOB.

CChbINOYHbIA NpumMep 1

B 33mn guxnopmertaHa pacrtsopanu 3,32r 2,3,4,5-tetparugpo-1H-1-6eH3aszenunH-5-oHa u 4,31Mn TpMITUNAMUHA, U K
NMony4YeHHOMy pacTtBopy pnobasnanu npu nNepeMelunBaHuM Ha neasHoi 6GaHe 4,591 n-HuTpobeHsounxnopuaa.
PeaKkuuoHHbIA pacTBOp nepemMeLlunBani npu KOMHaTHOW Temnepatype ewe 60 MUHYT. 3aTeM peakuMOHHbIA pacTBop
CMELUMBaNu € HACbIWEHHbIM BOAHbLIM pacTBopoM OukapBoHaTta HaTpus U noasepranu asoBOMY pasfeneHuio.
Otaenanu cnon AuxnopMeTaHa U npombiBanu ero 1H. BOAHLIM PacTBOPOM XMOPUCTOBOAOPOAHOW KUCROThI U
HaCbILWEHHbIM BOAHbLIM PAacTBOPOM XNopufa Hatpua (N0 OAHOMY pasy KakabiM pacTBOpoM). [POMbITBIA yKasaHHbIM
o6pasom cnoit ocylwanu Hag 6e3BoaHbIM CynbaToM MarHus U 3aTeM KOHUEHTPUPOBANMW NOA NOHWKEHHLIM AaBNEHNEM.
[Mony4YyeHHbIA OCTATOK nNepekpUucTannu3osbiBanM U3 METUMNOBOro CnupTta, NOny4yus B pesynoTate 5,68r 1-(4-
HUTpoBeH3oun)-2,3,4,5-teTparugpo-1H-1-6eH3azenuH-5-oHa.



PU3UKOXMMUYECKWE CBOWCTBA:

H-AIMP (5 m,a, B CDCls, BHYTpeHHUI ctaHgapt TMC): 2,17 (2H, M) , 2,90 (06w, 3H), 4,1 (1H), 6,7 (1H, m), 7,2-7,55
(06w, 4H), 7,78-8,15 (06w, 3H)/

MC (FAB): 311 (M* + 1).

CChbINOYHbINA NpumMep 2

B cmewaHHOM pactBoputene, cocrosdwem u3 200mn gumetundpopmamuga u 100Mn METMRNOBOrO CAMpPTA,
pactsopanu 19,2r 1-(4-uutpobensounn)-2,3,4,5-tetparugpo-1H-1-6eH3asenuH-5-0Ha, U K NOMYYEHHOMY pPacTBOPY
poGasnanu 3mn HUKkensa PeHesd Ans OCyLUECTBMNEHUA MMAPUPOBAHUS NPU HOPMAanbLHOM AaBneHuu. [ocne 3aBepLueHUs
abcopbuun BOOAOPOAA pPEaKUMOHHLIA pacTBOP (pUNbLTPOBANU M KOHUEHTpUpoBanu. ONyYeHHbIA npu 3TOM OCTaTOK
pacTBoOpAnuM B AUXIIOPMETaHe UM 3aTeM MPOMbIBANW HACLIWEHHBIM BOAHLIM pacTBOpoMm OGukapboHata HaTpus.
Mony4YeHHbIR QMXITOPMETAHOBbLIA CNoit ocywanu Hag 6e3BoaHbIM CynbdaToM MarHus U 3aTeM KOHUEeHTPUMpoBanu nog
NMOHUXKEHHBLIM AaBneHneM. Mony4YeHHbIn Npu 3TOM OCTaTOK NEPEKPUCTANMN3OBLIBANM U3 METUMOBOIO CNMPTA, NOMyYnB B
pesyneTare 15,51 1-(4-amuHobensounn)-2,3,4,5-teTparuapo-1H-1-6eHsasennH-5-oHa.

PU3UKOXMMUYECKWE CBOWCTBA:

H-AMP (5 m,4, 8 CDCl3, BHyTpeHHMit cTaHgapt TMC): 2,15 (2H, m), 2,90 (2H, m), 4,05 (2H), 6,45 (2H, n), 6,77 (1H,
M), 7,0-7,35 (06w, 4H), 7,88 (1H, m).

MC (FAB): 281 (M* + 1).

CcChbINOYHbIN NpumMep 3

K pactBopy, nony4yeHHOMY nyTem pactBopeHus 3,4r o-hbeHUNOEH30MHON KUCMOTbl B 34MN AUXNOpPMETaHa,
pobasnanu ¢ nepeMelaMBaHueM npu -15°C 2,25mn okcanunxnopuaa u katanutudecku adpdektusHoe konuduectso N,N-
auveTtundopMamuaa, U MOMYYEHHYHD CMECb AO0BOAUMM A0 KOMHATHOW TemnepaTtypbl B TEYEHUE 2 4acoB U
nepeMeLluMBanu ewe 2 4vaca. PeakuuMoHHbIA pacTBOP KOHUEHTPUMPOBANM MoA MOHWKEHHbIM JaBINEeHMEeM U Tpu pasa
noasepranyM aseoTponHon o6paboTke AUXNOPMETAHOM. [lONy4YeHHbId MpUM 3TOM OCTATOK pacTeopsanu B 34mn
OUXNOpMETaHa, W NONy4YeHHbId pacTBoOp, nepemelunBas Ha neasHoi 6aHe, pobaenanu no kannaAm kK 40mn
AUXIOPMETAHOBOrO pacreopa, coaepxaswero 4,0r 1-(4-amuHobensounn)-2,3, 4,5-tetparngpo-1H-1-6eH3asenuH-5-oHa u
3,0mMn TpusTuUnamuHa. PeakuuoHHbIR pacTBOp AOBOAUNM A0 KOMHATHOW TemnepaTtypbl U Npogosmkanu nepemMeLlunsaTth
ewe 120 MUHyT. MONyYeHHbIA peakUMOHHbIA PacTBOP CMELLUMBANM C HACbIWEHHbIM BOAHLIM pacTBopom GukapboHarta
HaTpus U nogsepranu pasosomy pasgeneHuto. OTaenanyu AUXNOPMETaHOBbIA CAOW 1, OCYLWIMB Haj cynbdpaTtoM MarHus,
KOHUEHTpUpoBanu. Mony4YeHHbId Npyu 3TOM OCTaTOK NEPEKPUCTANNU3OBLIBANM U3 TOMYOna, YTo Aano B pesynetarte 5,82r
2-tpenun-4'-[(5-okco-2, 3,4,5-teTparuapo-1H-1-6eHsazenun-1-un)kapboHun]6eHsaHunuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

H-AIMP (5 m,4, B CDCls, BHYTpeHHMiA ctaHaapt TMC): 2,23 (2H, m), 2,87 (2H, m), 4,1 (2H), 6,75 (1H, m), 6,8-7,7
(06w, 15H), 7,85 (1H, m).

MC (FAB): 461 (M* + 1).

CChbINOYHbIN NpumMep 4

Vcnonesys o-(4-mMmeTundeHnn)beH3onHyo kucnoty U 1-(4-amuHo6eHsoun)-2,3.4,5-tetparugpo-1H-1-6eHsasenuH-5-
OH B Ka4ecCcTBe UCXOAHbIX MaTrepuanos, MOBTOPANU MPOLEAYPY CCbINOYHOrO npuMepa 3, nony4dus B pesynbraTte 2-(4-
meTundernn)-4-[(5-okco-2,3.4,5-teTparuapo-1H-1-6eHsazenun-1-un)kapboHun] 6eHsaHunug.

PU3UKOXMMUYECKWE CBOWCTBA:

H-AIMP (5 m,a, B CDCl3, BHYTPeHHUI cTaHaapTt TMC): 2,18 (2H, m), 2,35 (3H, ¢), 2,88 (2H, m), 4,1 (2H), 6,72 (1H,
M), 6,85-7,7 (06w, 13H), 7,85 (2H).

MC (FAB): 475 (M* + 1).

Mpumep 1

Mocne pacTesopeHus 500mr 2-peHun-4'-[(5-okco-2,3.4,5-teTparuapo-1H-1-6eHsasenun-1-
un)kapboHun]6eH3aHunuaa B CMELAHHOM pacTBOpUTENe, cocTosBleM U3 15Mn xnopodopma u 1,5Mn aTunauerara,
MONy4YeHHbIn pacTsop cmewmuBanu ¢ 560mr 6pomuaa meau(ll) u nogeepranu Harpeey ¢ 06paTHbLIM XOMNOAWUNbHUKOM B
TeyeHne 3 4acoB NPU UHTEHCMBHOM nepemMelunsaHun. Oxnagus peakuuOHHbLIA pacTBOpP A0 KOMHATHOW Temnepatyphl,
OoT(UNLTPOBLIBANU HEPACTBOPUMBIE MaTepuanbl, W MNOMYYEHHbIA (puUNbTpaT MNPOMbLIBANM  HACBIWEHHLIM BOAHbLIM
pactsopom GukapGoHata HaTpusi. MMOMyYEHHbLIA OpraHUYeckuid Cnon ocywanu Hag 6e3BoAHbIM CynbdaToMm marHus,
KOHUEHTPMPOBANM NoA MOHWXKEHHbIM JaBfEHUEM W 3aTeM ynapuBanu [0CyXa, UCMONb30BAB BaKyyMHbIA HAacoc.
[lonyyeHHoe B pesynbTarte TBEpAOEe BELECTBO pacTBOpAnuM B 12MNn STUMOBOrO CNWPTA, W MOSIyYEHHbLIA pacTBOp
cmelwwmsanu ¢ 100Mr TUOMOYEBMHLI M NoABepranu 3-4acoBoMy HarpeBy ¢ 06paTHbIM XONoauNbLHUKOM. Bo Bpems aToro
Harpeea Bbinaganu B ocagok 6ecupeTHble KpucTannbl. [1ocne oxnaxaeHus peakuMoHHOro pacTeopa Ha nefsiHoi 6aHe
KpuCTanmbl OTgUNLTPOBLIBANM U MPOMbIBANU HeGONbLLIMM 06BbEMEM STUMOBOrO CNUPTA, NONY4YUB B pesynbtaTe 540mr
4'-[(2-amuHO-5,6-gurnapo-4H-tuasono[5,4-d][1]16eH3asenuH-6-un)kapboHun]-2-peHunbeHsaHunuarugpobpomara.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHusa >250°C.

JaHHble anemeHTHOro aHanusa (CsiH2aN4O2S-HBr):

C( H( o oy B
| Qoo
BbIYUCTIEHO , . ;
: 31 5 9,38 5,37 37
HaitpeHo: 62, 4.4 13,

39 5 9,18 5,21 51

H-AMP (6 m.4. B AMCO-ds, BHyTpeHHuii ctangapt TMC): 2,8-3,4 (06w, 3H), 5,0 (1H), 6,6-7,8 (06w, 16H), 8,16 (1H,
M), 10,27 (1H, c).

MC (FAB): 517 (M* + 1).

Mpumep 2

Mocne pacTesopeHus 500mr 2-peHun-4'-[(5-okco-2,3.4,5-teTparuapo-1H-1-6eHsasenun-1-
un)kapboHun]6eH3aHunuaa B CMELAaHHOM pPacTBOpUTENe, cocTosBeM U3 15mn xnopodopma u 1,5Mn atunauerara,



Nony4YeHHbIn pacTsop cmewmBanu ¢ 560mr 6pomuga meau(ll) 1 nogsepranu HarpeBy ¢ 06paTHbIM XONOAUNBHUKOM B
TeyeHne 3 4acoB NPU UHTEHCMBHOM nepemMelunsaHun. Oxnagus peakuuOHHbLIA pacTBOpP A0 KOMHATHOW Temnepatyphl,
OoT(UNLTPOBLIBANU  HEPACTBOPUMbIE MaTepuansl. [lonyyeHHblid UNbTPaT NPOMbIBANM  HACHILWEHHLIM  BOAHbLIM
pactsopom GukapGoHata HaTpusi. MMOMyYEHHbLIA OpraHUYeckuid Cnon ocywanu Hag 6e3BoAHbIM CynbdaToMm marHus,
KOHUEHTPMPOBANM NoA MOHWXKEHHbIM JaBfEHUEM W 3aTeM ynapuBanu [0CyXa, UCMONb30BAB BaKyyMHbIA HAacoc.
MonyyeHHoe B pesynbTaTe TBepAOe BELWECTBO pacTBOPANM B CMELLUAHHOM pacTeBoputene, cocroaswem us 10mn 2-
NPONUNOBOro cnupTa M 2Mn METUOBOMO CNUPTA, U NMOSMYYEHHbIA pacTBOp cMewwmnsan ¢ 155Mr ryaHUNTMOMOYEBUHLI 1
noasepranu 6-4acoBoMy HarpeBy ¢ o6paTHbIM XONoAunbHUKOM. Bo Bpemsa 3Toro Harpeea Bbinaganmu B 0Cagok
BecupeTHble  Kpuctannbl. [locne oxnaXaeHus peakuMOHHOro pacTBopa Ha nepsHoi  6GaHe  Kpuctanmbl
oT(UNLTPOBLIBANU 1 NPOMbIBaNA HEGOMbLLUMM 06BEMOM XONMOZHOTO 2-NPONUOBOro cnupta. MpoMbITbie Takum 06pasom
KpucTanmnbsl nNepekpucTannu3osbiBand U3 METUNOBOro CnupTa, Monyyus B pesynbTate 452Mr 4'-[(2-ryaHuauHo-5,6-
aunrnapo-4H-tuasono[5,4-d][116eH3asenuH-6-un)kapboHun]-2-ceHunbensatunuarugpobpomara.

DUUKOXUMUYECKME CBOUCTBA;

TemnepaTypa nnaeneHusa >250°C.

H-AMP (3 m.a. B OMCO-ds, BHYyTPeHHuWiA ctangapt TMC): 2,9-3,5 (06w, 3H), 4,95 (1H), 6,7-7,8 (06w, 16H), 8,18
(06w, 5H), 10,32 (1H, c).

MC (FAB): 559 (M* + 1).

Mpumep 3

MoBTOpANU peakuuio npuMepa 1, 3a UCKMIOYEHUEM TOrO, YTO B KAYECTBE UCXOAHOTrO0 marepuana ucnonb3oBanu
470mMr 2-(4-metundenun)-4'-[(5-okco-2,3,4,5-TeTparngpo-1H-1-6eHsasenuH-1-unykapboHun]6eHsaHmnuaa, nony4yeHHbIn
peakUMOHHbIA PaCcTBOP KOHLUEHTPMPOBANMW, U 0CTATOK noasepranu (pasosBoMy pasgeneHuto, UCNonsL30BaB aTunauerar u
BOAHbIA pacTBop OGukapboHaTa HaTpus. OTAENANM STUNaueTaTHbIA CNOA, ocylanu ero Haga cynbhaTtomMm MarHua 1 3atem
KOHUeHTpupoBanu. MonyyeHHbIR NpU 3TOM OCTATOK Me-peKpUCTaniu3oBLIBanu U3 atunauerara, nonyyMs B pesynbrate
358wmr 4'-[(2-amuH0-5,6-auruapo-4H-tnasono([5,4-d][1]6eH3azenuH-6-un)kapboHun]-2-(4-metundeHun)6eHsaHunuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHunsa 161-163°C.

JaHHble aneMeHTHOro aHanusa (Cs2HzsN4O2S)

C(%) H(%) N(%) S(%)

BbluucneHo: 7243 4,94 10,56 6,04

HangeHo: 72,32 485 10,52 5,78

H-AMP (S m.a. B JMCO-ds, BHYTpeHHuit ctapigapt TMC): 2,27 (3H, c), 3,07 (2H), 5,0 (1H), 6,72 (1H, m), 6,8-7,7
(06w, 14H), 8,18 (1H, m), 10,29 (1H, ¢).

MC (FAB): 531 (M* + 1).

Mpumep 4

Mcnonb3ya 400mr 2-(4-meTundeHun)-4'-[(5-okco-2,3.4,5-teTparngpo-1H-1-6eHsasenuH-1-
un)kapboHun]beHsaHunMaa B KavyecTBE WCXOQHOrO Marepuana, MOBTOPANM Npoueaypy npuMepa 2, nony4us B
pesyneTare 392mr 4'-[(2-ryaHuauHo-5,6-aurnapo-4H-tuasono[5,4-d][116eH3asenuH-6-un)kapboHun)-2-(4-metundenun)-
6eHszaHunuarugpobpomara.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHusa >230°C.

HaHHble aneMeHTHoro aHanusa (CssH2sNsO2S-HBr):

C(%) H(%) N(%) S(%) Br(%)

BeluucneHo: 60,64 4,47 12,86 4,91 12,23

HailpeHo: 60,35 4,49 12,72 4,73 12,08

H-AMP (5 m.a. B OMCO-ds, BHYTpeHHUWIA cTangapt TMC): 2,27 (3H, ¢), 3,30 (06w, 3H), 6,7-7,8 (06w, 15H), 7,92
(o6, 4H), 8,22 (1H, m), 10,29 (1H, c).

MC (FAB): 573 (M* + 1).

Mpumep 5

Mocne pacrtsopeHua 400mr 2-peHun-4'-[(5-okco-2,3,4,5-teTparngpo-1H-6eH3asenuH-1-un)kap6oHun]6eHsanunuaa
B CMELWAaHHOM pacTBoputene, cocrosswemM U3 15Mn xnopodpopma u 2Mn 3Tun-auetara, NOSydeHHbId pacTBop
cvewmBanu ¢ 390mr 6pomupa wmeau(ll) u nogsepranu 3-4acoBOMY HarpeBy C 06paTHbIM XOMOAWNBHUKOM MPU
WUHTEHCMBHOM nepemelwmBaHuu. OXnaguB peakuuoHHbIA pacTBOpP A0 KOMHATHOW Temnepartypbl, yaansnu nytem
UNbLTPOBAHUA HEpACTBOPUMbIE MaTepuans!. MonydeHHbin dUnbTpaT NPOMbIBANU HaCbILWEHHbIM BOAHLIM PACTBOPOM
B6ukapboHata Hatpus. T[TONyYeHHbId OpPraHMYecKMin Croi  ocywanu Hag 6e3BoaHbIM - CynbdaToM  MarHus,
KOHUEHTpMPOBAanNA noA MOHWXKEHHbIM [AaBnEeHUEeM W 3aTeM ynapuBanu [OCyxa, UCMOMb30BAB BaKyyMHbIA HAacoC.
MonyyeHHoe B pesynbTarte TBepAOoe BELLUECTBO pacTBopsanu B 20Mn 2-nponusioBOro CiMpTa, U MOMyYeHHbId pacTBop
cMewmBanu ¢ 372Mr 4-uMuaasonunTMoaueTaMmuarnapoxnopuaoM U noasepranu 24-4acoBoMy HarpeBy ¢ o06paTHbIM
XonoauneHUKOM. OXnaanB PeakUMOHHbIA PACTBOP A0 KOMHATHON TEMNEpPAaTypbl, OTTOHANU PACTBOPUTENL U MOJTYYEHHLINA
OCTaToOK CMEeLMBanu ¢ XNopopopmMOM M HaCbILWEHHbIM BOAHbIM pacTBOpoM OGukapboHaTa HaTpusA ANs OTAENEHUS
MOMYYEHHOTO OPraHUYECKOro CMos, KOTOPLIA 3aTeM MPOMbLIBANU BOAOW U HACBIWEHHLIM BOAHLIM PACTBOPOM xropuaa
HaTpus, ocywany Hag 6e3BoaHbIM cynbaTOM MarHus, NOCNe Yero yaansnu U3 Hero pacTBOPUTENb NYTEM OTTOHKW Mo
NOHWKEHHLIM AaBneHneM. [MONyvyeHHbId B pesynbTaTe OCTatok MoABepranud  KOMOHOYHOW Xxpomartorpadpuu Ha
cunukarene ¢ a3nupoBaHUEM CMecbl (25:1) xnopodopmM-mMeTunoBbld CnUpT. [ony4veHHbId anart B Xxnopodopme
cMewmBanu ¢ 5mMn cvmecu 4H XNOpUCTOBOAOPOAHAA KUCMOTA-aTUnaueTar, yaananu nyTeM OTTOHKA PacTBOPUTENb, U
MOMYyYEHHbIA NPU 3TOM OCTATOK NEPEKPUCTANNU30OBLIBANM U3 CMECU 3TUMOBLIA CIMPT-AUITUNOBLIA 3duUp, NOMy4uB B
pesyneTare 262mr 4'-[(2-(4-umupasonunmetun)-5,6-gurugpo-4H-tnasono[5,4-d][1]6eH3asenuH-6-unmkapboHun]-2-
teHunbenszanunuaa-2HCI.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHunsa 192-195°C.

LaHHble anemeHTHOro aHanusa (CssH27NsO28-2HCI-3H20):



C(%) H(%) N(%) S(%) Cl(%)

Bbluucneno: 61,67 4,73 10,27 4,70 10,40

HangeHo: 61,82 4,37 10,27 4,79 10,30

H-AMP (8 m.4a. B AMCO-ds, BHyTpPeHHMiA cTaHgapT TMC): 3,04 (1H, m), 3,37 (2H, m) , 4,56 (2H, ¢), 5,00 (1H, m) ,
6,78 (1H, n) , 6,90 (2H, p), 7,08 (1H, 1), 7,25-7,69 (06w, 14H), 8,29 (1H, ), 10,35 (1H, ¢), 14,59 (1H, c).

MC (FAB): 58 2 (M* + 1).

Mpumep 6

Wcnone3sys 400mr 2-cpeHun-4'-[(5-okco-2,3,4,5-TeTparngpo-1H-1-6eHsaszenuH-1-unykapboHun]6eHsanunuaa u 262mr
4-(2-meTunMMUaasonun)TMoaueTaMMarnapoxnopuaa, NOBTOPANU Npoueaypy npumepa 5, nonyyus B pesynoTare 263mr
4'-[[2-[4-(2-meTunumupasonummerun]-5,6-auruapo-4H-tnasono[5,4-d][1]6eH3aszenuH-6-unjkap6oHun]-2-
teHunbenzaHunuaa-2HCI.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHunsa 197-200°C.

HanHble anemeHTHoro aHanusa (CssH2oNs028-2HCI-1,5H20):

C(%) H(%) N(%) S(%) Cl(%)

Bbluucneno: 62,97 4,82 10,20 4,67 10,33

HangeHo: 62,75 4,62 10,24 4,73 9,99

H-AMP (5 m.4. B AMCO-ds, BHYTPEHHUIA cTaHaapT TMC):

2,56 (3H, ¢), 3,05 (1H, m), 3,36 (2H, m), 4,48 (2H, ¢), 5,00 (1H, m), 6,79 (1H, a), 6,90 (2H, o) , 7,09 (1H, 1) , 7,25-
7,58 (06w, 13H), 8,33 (1H, a), 10,34 (1H, ¢), 14,20 (1H, ¢).

MC (FAB): 596 (M* + 1).

Mpumep 7

Wcnone3sys 400mr 2-cpeHun-4'-[(5-okco-2,3,4,5-TeTparnapo-1H-1-6eHsaszenuH-1-unykapboHun]6ensanunuaa u 370mr
2-nMpuaunTuoaueTaMuarnapoxnopuaa, noBTopAnyd npoueaypy npumepa 5, u nonydeHHoe cBoGOAHOE OCHOBaHUe
nepekpucTannuM3oBbIBanM U3 CMecu Xnopodopm-auaTunosbid adup, nonyuus B pesynetate 300mr 4'-[[2-(2-
nupugunMeTun)-5,6-gurnapo-4H-tuasono[5,4-dj[1]-6eH3asenuH-6-unlkapborHun]-2-cpeHunbeHsaHunuaa.

DUUKOXUMUYECKME CBOUCTBA;

TemnepaTypa nnaeneHunsa 215-218°C.

[aHHble anemeHTHOro aHanusa (Cz7H2sN4O2S):

C(%) H(%) N(%) S(%)

BbluucneHo: 74,98 4,76 9,45 5,41

HangeHo: 7469 468 932 539

H-AAMP (5 m.at0 B CDCl3, BHyTpeHHn ctapaapt TMC): 3,10 (2H, m) , 3,49 (1H, m) , 4,56 (2H, ¢), 5,17 (1H, on), 6,66
(1H, m), 6,85 (1H, p), 6,96-7,10 (5H, m), 7,22-7,49 (06w, 8H), 7,46 (1H, 1) , 7,53 (1H, 1), 7,61 (1H, 1), 7,86 (1H, n) , 8,42
(1H, n), 8,63 (1H, n).

MC (FAB): 593 (M* + 1),

Mpumep 8

Wcnone3sys 400mr 2-peHun-4'-[(5-okco-2,3,4,5-TeTparngpo-1H-1-6eHsasenuH-1-un)kapboHun]6eHsanunuaa u 400mr
3-nupuaunTuoaueTamuaruapoxnopuaa, nosTopanu npoueaypy npumepa 5, nonyuus B pesynbtate 100mr 4'-[[2-(3-
nupuaunMeTun)-5,6-gurnapo-4H-tuasono[5,4-d][116eH3asenuH-6-unjkap6oHun]-2-peHunbeHsanunuarugpoxnopuga B
BMAE aMop(HOro TBEPAOro BELLECTBA.

PU3UKOXMMUYECKWE CBOWCTBA:

H-AMP (3 m.4. 8 AMCO-ds, BHyTpPeHHUI cTangapt TMC): 3,03 (1H, m), 3,29 (2H, m), 4,66 (2H, c), 4,99 (1H, n), 6,78
(1H, m), 6,89 (2H, p), 7,08 (1H, 1), 7,25-7,58 (06w, 12H), 8,03 (1H, 1), 8,25 (1H, n), 8,60 (1H, a), 8,85 (1H, A), 9,04 (1H,
¢), 10,32 (1H, ¢).

MC (FAB): 593 (M* + 1),

Mpumep 9

Wcnone3sys 400mr 2-peHun-4'-[(5-okco-2,3,4,5-TeTparngpo-1H-1-6eHsaszenuH-1-unykapboHun]6ensanunuaa u 337mr
4-mopcponuHobyTaHTuoamMuarMapoxnopuaa, noBTopaAnM  npoueaypy npumepa 5, U MNOMNyYEHHbIA  OCTaTOK
nepekpucTannuM3oBbIBanM M3 CMECM METUSOBbLIA CNUPT-AUITUNOBLIA 3dup, nonyuus B pesynbrate 360Mr 4'-[[2-(3-
mopdonuHonponun)-5,6-aurnapo-4H-tnasono([5,4-d][1]6eHs-azenuH-6-unjkap6oHun]-2-
deHunbeHsaHunuaruapoxnopuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaesneHnsa 215-218°C.

LaHHble anemeHTHOro aHanusa (CssHssN4O3S-2HCI1,6H20):

C(%) H(%) N(%) S(%) Cl(%)

BbluucneHo: 62,48 5,68 7,67 4,39 9,71

HangeHo: 62,13 559 7,45 4,38 9,16

TH-AMP (3 m.A4. B AMCO-ds, BHyTpeHHUi ctaHaapT TMC): 2,27 (2H, M), 3,06-3,29 (06w, 9H), 3,45 (2H, m), 3,85 (1H,
M), 3,85 (3H, m), 3,95 (2H, m), 5,00 (1H, m), 6,79 (1H, p) , 6,90 (2H, p), 7,08 (1H, 1), 7,25-7,57 (06w, 12H), 8,25 (1H, n),
10,34 (1H, ¢).

MC (FAB): 629 (M* + 1).

Mpumep 10

Wcnone3sys 400mr 2-cpeHun-4'-[(5-okco-2,3,4,5-TeTparngpo-1H-1-6eHsaszenuH-1-unykapboHun]6ensanunuaa u 300mr
AUMETUNAMUHOITUNTUOMOYEBUHATUAPOXIIOPUAA, a TAKKE STUMOBLIA CNUPT B Ka4yeCTBE pacTBOPUTENS B peakuuu,
MOBTOPANU Npoueaypy npumepa 5, M MONyYEHHbIH OCTATOK NEPEeKpUCTanmnu3oBLIBANU U3 CMECH ISTunauerar-
AUATUNOBLIA 3cpup, nonyyuus B pesynbtate 300mr 4'-[(2-aumeTunamMuHOITUNAMUHO-5,6-aurnapo-4H-tnasono[5,4-d][1]-
6eHsasenuH-6-un)kapboHun]-2-peHnnbensanunuga-2HCI.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnasneHunsa 187-190°C.



LaHHble anemeHTHoOro aHanusa (CssHssNsO28-2HCI-3HzO):
C(%) H(%) N(%) S(%) Cl(%)

Bbluucneno: 58,82 5,78 9,80 4,49 9,92

HailpeHo: 58,60 5,40 9,73 4,53 9,51

TH-AMP (3 m.4. B AMCO-ds, BHYTpeHHUl cTaHgapT TMC): 2,85 (6H, c), 3,02 (2H, m), 3,19 (1H, m), 3,37 (2H, 1), 3,76
(2H, m), 4,97 (1H, m), 6,74 (1H, n), 6,93 (2H, o), 7,04 (1H, 1), 7,24-7,48 (06w, 12H), 8,24 (1H, a), 10,35 (1H, ¢), 10,59
(1H, ©).

MC (FAB): 514 (M* + 1).

Mpumep 11

Wcnone3ays 400mr 2-cpeHun-4'-[(5-okco-2,3,4,5-TeTparngpo-1H-1-6eHsaszenuH-1-unykapboHun]6ensanunuaa u 204mr
AMMeTunaMmuHoTuoaueTamuagrugpoxnopuaa, nosTopanu npoueaypy npumepa 5, nonydus B pesynorate 167mvr 4'-[(2-
auMeTunamuHo-5,6-auruapo-4H-tnasono[5,4-d][116eH3asenuH-6-un)kapborun]-2-peHunbeHsaHunuarngpoxnopuga B
BMAE aMOp(HOro TBEPAOro BELLECTBA.

PU3UKOXMMUYECKWE CBOWCTBA:

H-AMP (3 m.a. B8 OMCO-ds, BHYyTPeHHWA ctangapt TMC): 3,04 (1H, M) , 3,12 (6H, ¢), 3,29 (2H, 0), 4,96 (1H, m),
6,73 (1H, pn), 6,92 (2H, p), 7,04 (1H, 1), 7,24-7,58 (06w, 12H), 8,24 (1H, n), 10,33 (1H, ¢).

MC (FAB): 545 (M* + 1).

Mpumep 12

Wcnone3ays 400mr 2-cpeHun-4'-[(5-okco-2,3,4,5-TeTparngpo-1H-1-6eHsaszenuH-1-unykapboHun]6ensanunuaa u 285mr
AUMETUNaMMHOByTaHTUoaAMUArMAPOXIopKUaa, NOBTOPSNM Npoueaypy npumMepa 5, nonyyus B pesynetare 212mr 4'-[[2-(3-
AuMeTunamuHonponun)-5,6-guruapo-4H-tuasono[5,4-d][1]6eH3asenuH-6-unjkap6oHun]-2-
heHunbeHsaHuNMarMapoxnopuaa B Buae aMopgpHoro TBepaoro BELLECTBa.

PU3UKOXMMUYECKWE CBOWCTBA:

H-AIMP (3 m.4. B AMCO-ds, BHYyTpeHHUiA cTaHaapt TMC): 2,19 (2H, m) , 2,79 (6H, c), 3,10 (3H, m), 3,18 (2H, 1), 3,27
(2H, m) , 5,04 (1H, m), 6,77 (1H, B) , 6,90 (2H, n), 7,08 (1H, 1), 7,25-7,58 (06w, 12H), 8,35 (1H, n), 10,33 (1H, ¢).

MC (FAB): 587 (M* + 1).

Mpumep 13

Wcnone3sys 400mr 2-cpeHun-4'-[(5-okco-2,3,4,5-TeTparngpo-1H-1-6eHsaszenuH-1-unykapboHun]6ensanunuaa u 185mr
2-kapbokcunponaHTuoamuga, nOBTOPANU npoueaypy npumepa 5, v nonyyeHHoe cBoBogHOE OCHOBaHue
nepekpucTannuM3oBbIBanM 13 CMecu MEeTUMNOBbLIA CIMPT-AUITUNOBLIA addUp, NONy4Ynus B pesynbtate 186mr 4'-[(2-meTun-
5,6-auruapo-4H-tnasono([5,4-d][1]6eH3azenuH-6-un)kapboHun]-2-peHnnbeHsanunuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHunsa 165-168°C.

HaHHble aneMeHTHoro aHanusa (Cs2Ha2sNs02S-4H20)

C(%) H(%) N(%) S(%)

BbluucneHo: 73,52 497 8,04 6,13

HangeHo: 73,35 508 7,56 5,88

H-AMP (5 m.4. B AMCO-ds, BHYTPeHHUA cTaHaapT TMC): 2,75 (3H, ¢), 3,07-3,19 (2H, m), 3,55 (1H, m), 5,20 (1H, m),
6,65 (1H, n), 6,85 (2H, n), 6,96-6,99 (3H, m), 7,01-7,85 (06w, 9H), 8,38 (1H, a), 8,39 (1H, n).

MC (FAB): 516 (M* + 1).

Mpumep 14

(1) Mocne pacTsopeHus 461mr 2-tpenun-4'-[(5-okco-2,3,4,5-teTparngpo-1H-6eHsasenun-1-
un)kapboHun]6eH3aHunuaa B CMELIAaHHOM pacTBopuTene, cocrtosisliemM u3 14mn xnopodopma u 1,4Mn atunauyerara,
MONy4YeHHbI pacTsBop cmewmBanu ¢ 560mr Gpomupga Megu (ll) M noasepranu 3-4yacoBoMy Harpesy € 0BpaTHbIM
XONOAUNBHUKOM MPU MHTEHCUBHOM nepemelunBaHuu. Oxnagus peakuMOHHbIA pacTBOp A0 KOMHATHOW TemnepaTtypsl,
yaananu nytem (uUNbTPOBAHMA HepacTBOpuMble martepuans!. [MonyyeHHbii UAbLTPaT NPOMbIBANMA  HACLILEHHBLIM
BOAHbLIM pacTBopom OukapboHata HaTpusi. MOMyYEHHbLIA OpraHUMYecKuid Cron ocywanu Hag 6e3BoAHbIM CynbdaToM
MarHusi, KOHUEHTPUPOBANU NOA NOHWKEHHLIM AABMNEHAEM U 3aTEM yrnapuBanu Jocyxa, UCNOMb30BaB BAKyyMHbIA HACOC.
MonyyeHHoe B pesynbTarte TBepAOe BELLUECTBO pacTBopany B 12mMn 2-nponusioBOro CnvMpTa, U MOMyYeHHbIR pacTeBop
cMmelmBanu ¢ 220mr ptanumuaoTuoalueTaMmuaa U noasepranu 6-4acosoMy HarpeBy € 06paTHbIM XONOAUNbHUKOM. Bo
BPEMSA 3TOr0 HarpeBa Bbinaganu B ocafok 6ecuBeTHble kpucTannsl. OXnague peakUMOHHbIA pacTBOp Ha neasHon 6aHe,
KpucTanmnbl oTUNLTPOBLIBANMA U MPOMbIBANU HeGonbwmMmM o6bEMOM XOMOAHOrO 2-nponuoBOro CrnvpTa, NoOny4YnuB B
pesyneTare 410mr 4'-[(2-dbTanumupgomeTun-5,6-gurnapo-4H-tnasono[5,4-d][116eH3asenunH-6-un) kapboHun]-2-
teHunbeH3aHunuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

H-AAMP (5 m.4. B CDCls, BHyTpeHHu ctangapt TMC): 2,8-3,8 (06w, 3H), 5,21 (2H, ¢), 6,64 (1H, an), 6,75-8,1 (06w,
19H), 8,40 (1H, pp).

MC (FAB): 661 (M* + 1).

(2) Nocne cycnenpgupoBaHusa 390mr 4'-[(2-pTanumugomeTun-5,6-guruapo-4H-tuasono[5,4-d][1]6eH3asenunH-6-
un)kap6oHun]-2-cheHunbeHsanunuaa 8 20Mn METUNOBOTO CNUPTA, MONYYEHHYIO CYCMEH3U cmewuBanu ¢ 1,2mn
CMELUaHHOro pacTeopuTens, cocroasLuero U3 40 mMaccoBbIX YacTen MeTunamuHa U 60 mMaccoBbIX YacTen METUNOBOro
cnupTta, M MEepeMeluMBanu BCKO HOYb NPW KOMHATHOW Temnepatype. PeakuuoHHYI0 CMECb KOHUEHTpUpoBamu, u
NOSTYY4EHHbIN OCTATOK OYMLLANK MYTEM KOSIOHOYHOW XpomaTorpaduu Ha cunukarene (Xnopodopm:METUNOBLIA CNUPT =
20:1). MNMony4yeHHoe Npu 3TOM TBEPAOE BELLECTBO PacTBOPANU B 3,5MS1 METUMOBOrO CNUpTa, U NOSIYyYEHHbIX PacTBOP
CMEeLUMBanu ¢ pactsopoM 4H. XIIOPUCTOBOAOPOAHASA KUCIOTA-3TUNALETAT M 3aTeM C aueTOHUTPUNoM ana obecnevyeHus
obpasoBaHua ocagka. O6pasoBaBlMiica 0cagok OTUNLTPOBLIBANM U NPOMbIBANM  HEBONMbWUM  06BLEMOM
aueToHuTpuna, nonyd4us B pesynbtate 200mr 4'-[(2-amuHomeTun-5,6-gurnapo-4H-tuasono[5,4-d][116eH3asenunH-6-
un)kap6oHun]-2-heHunbeH3aHuNuaruapoxXnopuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

Yucrota nocne BAXKX: >96%; ODS-80TM (Tosoh).



H-AMP (5 m.0. B AMCO-ds, BHYTPeHHMI cTaHgapt TMC): 2,51 (1H, m), 3,09 (1H, m), 3,36 (06w, 2H), 4,47 (2H, c),
5,02 (1H), 6,85 (2H), 7,11 (1H, 1), 7,2-7,7 (06w, 13H), 7,9 (1H), 8,45 (1H, g), 8,81 (2H), 10,35 (1H, ¢).

MC (FAB): 531 (M* + 1).

Mpumep 15

Wcnone3sys 400mr 2-cpeHun-4'-[(5-okco-2,3,4,5-TeTparngpo-1H-1-6eHsaszenuH-1-unykapboHun]6ensanunuaa u 300mr
3-hTanumuaonponaHTMoamuaa, nosToOpPsSNM npoueaypy npuvepa 14, nonyyuus B pesynbtare 135mr 4'-[ (2-aMMHOITUN-
5,6-puruapo-4H-tnasono-[5,4-d][1]6eH3azenuH-6-unykapboHun]-2-peHunbeH3aHUnMArnapoxnopuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

Yucrota nocne BAXKX: >91%; ODS-80TM (Tosoh).

H-AMP (6 m.4. 8 AMCO-ds, BHyTpPeHHUI ctangapt TMC): 3,05 (1H, m), 3,40-3,37 (06w, 6H), 5,01 (1H, M), 6,77 (1H,
a), 6,91 (2H, n), 7,09 (1H, 1), 7,25-7,58 (06w, 12H), 8,14 (1H, wup,), 8,38 (1H, ), 10,33 (1H, ¢).

MC (FAB): 545 (M* + 1).

Mpumep 16

Wcnone3sys 400mr 2-cpeHun-4'-[(5-okco-2,3,4,5-TeTparngpo-1H-1-6eHsaszenuH-1-unykapboHun]6ensanunuaa u 376mr
4-chTanumuaobyTaHTMoamuaa, NOBTOPANU npoueaypy npuMepa 14 v nonyyununu, MCNONbL30BaB CMEChb STUMOBbIA CMPT-
aTunaueTatr B Ka4vecTBe pacTtsoputensa Ansa nepekpuctannusauuun, 193mr 4'-[(3-amuHonponun-5,6-aurnapo-4H-
Tnasono[5,4-d][1]6eH3a3enuH-6-unykapboHun]-2-peHnunéeHsaHunMaruapoxnopuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHusa 185-188°C.

JaHHble anemeHTHOro aHanusa (CzsH3zoN4O2S-HCI-H20):

C(%) H(%) N(%) S(%) Cl(%)

Bbluucneno: 62,50 5,29 841 6,39 7,90

HailpeHo: 62,27 5,09 851 517 8,15

H-AMP (3 m.4. B AMCO-ds, BHYTpeHHUiA cTaHaapt TMC): 2,09 (2H, m), 2,97 (2H, m), 3,05 (1H, M), 3,10 (1H, 1), 3,34
(2H, m), 5,01 (1H, m), 6,77 (1H, n), 6,89 (2H, n), 7,08 (1H, 1), 7,26-7,58 (06w, 12H), 7,99 (2H, wup.), 8,33 (1H, g), 10,33
(1H, ©).

MC (FAB): 559 (M* + 1).

Mpumep 17

Mocne pacrtBopeHus 176mr TpeT-OyTokcukapGoHunrnuuuHa, 205mr 1-rugpokcubenatpuaszona u 0,15mn N-
meTunmopdonuHa B 3,5Mn guxnopmeraHa K nonyv4eHHOMY pacTBOpy Ao6aBnanu ¢ nepeMeLlluBaHueM Ha neaaHoii 6aHe
192Mr 1-3TunN-3-(2-aumeTunaMmuHonponun)kap6oanuMuarnapoxnopua, CMecb AOBOAUNN A0 KOMHATHON TemnepaTypbl U
nepeMewani 60 MuHyT. K 3TOMy peakuMOHHOMY pacTBOPY, ONATL OXNaXXAEHHOMY Ha neasiHoi 6aHe, nobasnanu no
KannsMm 4Mn auxnopMeTtaHa, B KOTOpOM yxe Obino pacrtsopeHo 400mr 4'-[(2-amuHo-5,6-auruapo-4H-tnasono(5,4-
d][1]16eH3a3enuH-6-unykapbonun]-2-cpeHunbeHsanunuarugpobpomuga, onucaHHoro B npumepe 1, u  0,103mn
TPUITUNAMUHA, NMOCNE YEro CMECb MEpPEeMeLUMBanu BCIO HOYb MPU KOMHATHOW Temnepartype. PeakuumOHHbIA pacTBop
cMewmBanuM ¢ BoAoW, nepemewmsanu 60 MUHYT U 3aTtem noasepranu pasoBomy pasaeneHuto. OTaenanu Ccnoi
AUXNOPMETaHa, NMpPOMbIBANM €ro HacbIWEHHbIM BOAHLIM PacTBOpOM GukapboHaTa HATPUA M HACLILWEHHBIM BOAHbLIM
pacTBOpPOM XNopuaa HaTpusa (OAMH pas KaxabiM pacTBOPOM) U 3aTeM ocywanu Hag 6e3BoAHbIM cynbdaTtoM MarHus.
Yaanue nyteMm OTIOHKM pacTBOPUTENb, MONYYEHHbLIA B pe3ynbTaTe OCTaToK CycrneHaupoBanu B 3 MNA METUNOBOrO
cnupta. Oxna)kgast Ha neasiHoi 6aHe, CyCneH3ul cMmelmBanu ¢ 4,4Mn cMecu 4 H. XNOPUCTOBOAOPOAHAA KucnoTa-
AMOKCaH U nepemMeLlunBanu B TedyeHue 3 4acoB. 1ocne 3Toro peakuynoHHbIA PacTBOP KOHUEHTPUPOBANU, U NOSYyYEHHbIN
npu 9TOM OCTATOK MEPEeKpUCTannu3oBbiBanM u3 2-NponunoBOro CrAupTa, nonyyus B pesynbTate 250Mr 4'-[(2-
rmuuunamuHo-5,6-gurnapo-4H-tnasono[5,4-d][1]16eH3asenuH-6-un)kapboHun]-2-cheHunGeHsaHunuaruapoxnopuaa 2-
NponuIoBoro cnupTa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHusa >230°C.

LaHHble anemeHTHOro aHanusa (CssHz27NsO3S-HCI-C3HsO):

C(%) H(%) N(%) S(%) Cl(%)

BbluucneHo: 64,51 1541 10,45 4,78 5,29

HaingeHo: 64,35 5,19 10,20 4,80 5,10

H-AAMP (8 m.a. B AMCO-ds, BHyTPeHHW ctaHgapt TMC): 1,04 (6H, o), 3,80 (1H, M), 5,05 (1H), 6,7-7,8 (06w, 16H),
8,24 (1H, an), 10,30 (1H, c).

MC (FAB): 574 (M* + 1).

Mpumep 18

Mocne pacTesopeHus 500mr 2-peHun-4'-[(5-okco-2,3.4,5-teTparuapo-1H-1-6eHsasenun-1-
un)kapboHun]6eH3aHunuaa B CMELAHHOM PacTBOpUTENeE, CoCcToaBLWEM U3 15Mn xropodopma u 1,5mn atunauderara,
MONy4YeHHbI pacTBop cMewuBanu ¢ 560r 6pomuaa megu(ll) n noasepranu Harpesy ¢ 06paTHbIM XONOAUNBHUKOM B
TeyeHne 3 4acoB NPU UHTEHCMBHOM nepemMelunsaHun. Oxnagus peakuuOHHbLIA pacTBOpP A0 KOMHATHOW Temnepatyphl,
yaananu nytem (uUNbTPOBAHMA HepacTBOpuMble martepuans!. [MonyyeHHbii UAbLTPaT NPOMbIBANMA  HACLILEHHBLIM
BOAHbLIM pacTBopom OukapboHata HaTpusi. MOMyYEHHbLIA OpraHUMYecKuid Cron ocywanu Hag 6e3BoAHbIM CynbdaToM
MarHusi, KOHUEHTPUPOBANU NOA NOHWKEHHLIM AABMEHUEM W 3aTEM ynapuBanu A0cyxa, UCMONbL30BAB BaKyyMHbIA HacoC.
[onyyeHHoe B pesynbTaTe TBEPAOE BELWECTBO pacTBopAnu B 10M aUeTOHUTPUNA, 1 NOSTYYEHHbIA pacTBOpP CMeLLnBanu
¢ 750mr kapBoHaTa kanua u 510Mr auetoamuauHrugpoxnopuga u noasepranu 90-MUHYTHOMY HarpeBy ¢ o6paTHbIM
XONOAUNBHUKOM MPWU UHTEHCUBHOM NepemelunBaHuu. ocne OxXnaxkaeHus peakuMOHHOro pactBopa A0 KOMHAaTHON
TeMneparypbl yaananu nyrem punsTpoBaHUs HEPACTBOPUMBLIE Martepuarns!, NOCNe Yero OTFOHANMW Mo NMOHMKEHHbLIM
JaBneHnuem pacTBopuTens. MOMy4YEeHHbIA OCTaTOK PacTBOpPsAnM B XNopodpopme, NOCne 4Yero NOslyYeHHbId pacTeop
npombiBanuM BOAOA U ocywanu Hag 6e3BoaHbiM cynbdatom marHuda. locne OTrOHKM pacTBOPUTENS MOMYYEHHLINA
OCTaToK ouULLANU NYTEM KOMOHOYHOW XpomaTorpaduun Ha cunukarene (xnopogopm:MeTunosbld cnupt = 20:1), nony4us
B pesynbTaTe, B MOpsAke anoupoBaHus, 4'-[(2-metun-5,6-auruapo-4H-okcasonol4,5-d][1]6eH3a3enuH-6-un)kapboHun]-2-
deHunbeHsaHunug, ] 4'-[(2-meTun-1,4,5,6-TeTparugpoumugasonol[4,5-d][1]6eH3asenuH-6-unmkapboHun]-2-



theHunbeH3aHmnua.

4'-[(2-MeTun-5,6-auruapo-4H-okcasono[4,5-d][1]6eH3asenuH-6-unykapboHun]-2-peHnnbeHsaHmnug
nepekpucTannnM3oBbLIBanu U3 aTunaueTtara, nony4us B pesynstate 40Mr kpuctannos (npumep 18(1)).

4'-[(2-MeTun-1.,4,5,6-TeTparuppoumupasol4,5-d][1]6eHsasenuH-6-un)kapboHun]-2-heHunbeH3aHunug, pacTeopanu B
5Mn 3TUMOBOro CnNMpTa, MNOMYYEHHbIA pacTBop cmewuBanu ¢ 0,19Mn cMmecu 4H. XIOPUCTOBOAOPOAHAA KuUCHOoTa-
aTunaueraT u oxnaxganu Ha negaHoi 6aHe, nocne 4Yero oTUNLTPOBLIBANM BbiNABLLUE MPU STOM B 0CAA0K KpUCTansbl
U npomeiBanu ux HebomnbwKuM oB6BLEMOM 3STUMOBOTO CMpTA, MONy4uB B pesynbTate 220mr 4'-[(2-meTun-1,4,5,6-
TeTparuapoumuaasof4,5-d][1]6eH3asenuH-6-un)kap6oHun]-2-peHunbensanunuarugpoxnopuga (npuvep 18(2)).

DUUKOXUMUYECKME CBOUCTBA;

4'-[(2-MeTun-5,6-auruapo-4H-okcasono[4,5-d][1]6eH3asenuH-6-unykapboHun]-2-peHnnbeHsaHmnug

TemnepaTypa nnaeneHunsa 234-236°C.

H-AIMP (5 m.a. B CDCls, BHYTpeHHUI cTaHgapT TMC): 2,57 (3H, c), 2,90 (2H, m), 3,27 (1H, m), 5,17 (1H, M), 6,66
(1H, n), 6,8-7,0 (06w, 6H), 7,23 (1H), 7,3-7,6 (06w, 8H), 7,7-7,9 (06w, 2H).

MC (FAB): 500 (M* + 1).

(Cl): 499 (M+).

MC Bbicokoro paspewueHus (FAB):

Hangeno: 500,200597

Bbiuucneno: 500,197417

SmMnupudeckas gopmyna CaoHzsN3z0s.

4'-[(2-MeTun-1,4,5,6-TeTparuppoumupasol4,5-d][1]6ensasenuH-6-un)kapoHun]-2-peHunbeHsaHunuaruapoxnopua,

TemnepaTypa nnaeneHusa >230°C.

H-AIMP (5 m.a. B AMCO-ds, BHyTPeHHUA ctanaapt TMC): 2,70 (3H, ¢), 2,99 (1H, 1), 3,17 (2H, M), 4,99 (1H, m), 6,8-
7,0 (06w, 3H), 7,14 (1H, 1), 7,2-7,7 (06w, 12H), 8,02 (1H, a), 10,31 (1H, ¢), 14,6 (06w, 2H).

MC (FAB): 499 (M* + 1).

(Cl): 498 (M+).

MC Bbicokoro paspewueHus (FAB):

HangeHo: 499,215808

BbluncneHo: 499,213401

SmMnupudeckas gopmyna CazHasN4Oo.

Mpumep 19

Mocne pacTesopeHus 800mr 2-(4-meTundenun)-4'-[(5-okco-2,3,4,5-teTparngpo-1H-1-6eHsasenun-1-
un)kapboHun]6eH3aHunuaa B CMELAHHOM PacTBOPUTENE, COCTOABLUEM U3 24Mn Xropodopma u 2,4Mn 3Tunaudertara,
MONy4YeHHbI pacTBop cmewuBanu ¢ 560r 6pomuaa meau(ll) n noaseprany HarpeBy € 06paTHbIM XONMOAUNLHUKOM B
TeyeHne 3 4acoB NPU UHTEHCMBHOM nepemMelunsaHun. Oxnagus peakuuOHHbLIA pacTBOpP A0 KOMHATHOW Temnepatyphl,
yaananu nytem (uUNbTPOBAHMA HepacTBOpuMble martepuans!. [MonyyeHHbii UAbLTPaT NPOMbIBANMA  HACLILEHHBLIM
BOAHbLIM pacTBopom OukapboHata HaTpusi. MOMyYEHHbIA OpraHMYEecKUin Cnor ocywanu Hag 6e3BoAHbIM CynbdaTom
MarHusi, KOHUEHTPUPOBANU NOA NOHWKEHHLIM AABMEHUEM W 3aTEM ynapuBanu A0cyxa, UCMONbL30BAB BaKyyMHbIA HacoC.
[onyyeHHoe B pesynbTaTe TBEPAOE BELWECTBO pacTBOPANM B 16MN aueTOHUTPUNA, U NONYYEHHbIA pacTBOP CMeLlMBanu
¢ 1,17r xap6oHarta kanusa u 800Mr auetToamuauHrugpoxnopuga u noasepranu 120-MUHYTHOMY HarpeBy € 06paTHbIM
XONOAUNBHUKOM MPWU UHTEHCUBHOM NepemelunBaHuu. ocne OxXnaxkaeHus peakuMOHHOro pactBopa A0 KOMHAaTHON
Temnepartypbl yaananu nyrem (punsTpoBaHUs HEPACTBOPUMLIE MaTepuarnsbl, NOCAe 4Yero OTTOHANA NOA MOHUKEHHBLIM
JaBneHnuem pacTBopuTens. MOMy4YEeHHbIA OCTaTOK PacTBOpPsAnM B XNopodpopme, NOCne 4Yero NOslyYeHHbId pacTeop
npombIBanuM BOAOA U ocywanu Hag 6e3BodHbiM cynbdatom MarHus. Mocne OTroHKM pPacTBOPUTENS MOJyYEHHbIR
OCTaToK ouULLANU NYTEM KONOHOYHON Xpomartorpaduun Ha cunukarene (xnopodpopm:MeTunosbliin cnupt = 30:1), nony4us
B pesynbrare, B nopaake 3noupoBaHus, 2-(4-meTtundpenun)-4'-[(2-meTun-5,6-auruapo-4H-okcasono[4,5-
d][1]16eH3a3enuH-6-un)kapboHun]6eHsaHmnua (npumep 19(1)) ] 2-(4-metundpenun)-4'-[(2-metun-1,4,5,6-
TeTparuapoumugasof4,5-dj[1]6eHsasennH-6-un)kap6oHun]6enHsaHunua.

2-(4-MeTtuncperun)-4'-[(2-meTun-1,4,5,6-TeTparuapoumuaasol4,5-d][1]6eH3asenun-6-un)kapboHun]6eHsanunug,
pacteopsanu B 10Mn 3TUNOBOrO CNUPTa, NOSIyY4EHHbIA pacTBop cMmewusanu ¢ 0,37Mn cMecu 4H XNOpUCToBOAOPOAHASA
KACMNOTa-aTuNaueTaT U oxnaxaganu Ha neasiHoi 6aHe, nocne yero oTuUNLTPOBLIBANU BbIMABLUME NPU 3TOM B 0CaAoK
KpucTanmnbl U npomeiBanu ux Hebonbwum o6bLEMOM ITUIOBOTO ChMpTA, MOMy4YuB B pesynbtate 500mr 2-(4-
meTunderun)-4-[(2-metun-1,4,5,6-teTparngponmugasof4,5-d][1]6eHsazennH-6-umn)
kap6oHun]6eH3aHunuaruapoxnopuaa (npumep 19(2)).

PU3UKOXMMUYECKWE CBOWCTBA:

2-(4-MeTtuncperun)-4'-[(2-meTun-1,4,5,3-TeTparugpoumunasol4,5-d][116eH3asenuH-6-
un)kap6oHun]6eH3aHunuaruapoxnopug

TemnepaTypa nnaeneHunsa 220-223°C.

H-AMP (5 m,a, B8 IMCO-ds, BHYTpeHHuiA cTaHgapt TMC): 2,25 (3H, ¢), 2,67 (3H, ¢), 3,02 (1H, m), 3,16 (2H, m), 4,99
(1H, m), 6,8-7,0 (06w, 3H), 7,15 (06w, 3H) , 7,2-7,6 (06w, 9H), 8,04 (1H, ), 10,33 (1H, ¢), 14,6 (06w, 2H).

MC (FAB): 513 (M* + 1).

Mpumep 20

Mocne pacTesopeHus 400mr 2-peHun-4'-[(5-okco-2,3.4,5-teTparuapo-1H-1-6eHsasenun-1-
un)kapboHun]6eH3aHunuaa B CMELLaHHOM pacTBOpuTene, cocrosasweM U3 15mn xnopodopma U 2mn 3Tunaudertara,
NOny4YeHHbIn pacTeop cmewuBanu ¢ 390r 6pomuga meau(ll) n nogsepranu Harpesy ¢ O06paTHbIM XONOAMNbHUKOM B
TeyeHne 3 4acoB NPU UHTEHCMBHOM nepemMelunsaHun. Oxnagus peakuuOHHbLIA pacTBOpP A0 KOMHATHOW Temnepatyphl,
yaananu nytem (uUNbTPOBAHMA HepacTBOpuMble martepuans!. [MonyyeHHbii UAbLTPaT NPOMbIBANMA  HACLILEHHBLIM
BOAHbLIM pacTBopom OukapboHata HaTpus. MONMyYEeHHbIA OpraHMYecKkuin Cnoi ocywanu Hag 6e3BoaHbiM cynbdaToMm
MarHusi, KOHUEHTPUPOBANU NOA NOHWKEHHLIM AABMEHUEM W 3aTEM ynapuBanu A0cyxa, UCMONbL30BAB BaKyyMHbIA HacoC.
[lonyyeHHoe B pesynbTare TBEPAOE BELECTBO pacTteopsanu B 20Mn aueToHWUTpUNa, U NOMYYEeHHbId pacTBop,
cvewmsanu ¢ 1,1r kapboHaTta kanusa u 371mr stunkapbamuguHkapboHata 1 noasepranu 1-4acoBOMY HarpeBy ¢



0o6paTtHbIM XONMOAUMBHUKOM NPW MHTEHCMBHOM NepemelMBaHuu. Mocne punbTpoBaHUS pEeakUUOHHOro pacresopa u3
Nony4YeHHoro unbTpata OTTOHANWM PAaCTBOPUTENb, W MOMYYEHHbIH OCTAaTOK CMELUMBANUM C HACLILWEHHbIM BOAHbLIM
pacTtBopoM GukapboHaTta HaTpusa 1 xnopodopMomM ANA OTAENEHUA OPraHUYECKOro Crosi, KOTOPLIA 3aTeéM NpoMbIBany
BOAOI W HACBILWEHHLIM BOAHLIM PACTBOPOM XNOpuAa HATpus WU ocylanu Hag 6e3BogHbiM cynedatom MarHus. Mocne
OTFOHKU PACTBOPUTENS MOA MOHUXKEHHLIM AABNEHMEM MOJYYEHHbIA OCTATOK NOABEPranu KONMOHOYHOW xXpomatorpaduu
Ha cunukarene ¢ SrUPOBaHUEM CMELLAHHLIM pacTBOpuUTEneMm Xnopodpopm-MeTunosbid cnupT (20:1). MonyvyeHHbIA
anar cCMeLuMBanu ¢ SMn CMecn 4H XNOPUCTOBOAOPOAHAS KUCNOTA-ITUNAUETAT U OXINaXKaanu Ha neasaHon 6ade, nocne
yero OTUMbLTPOBLIBANM BhbIMaBLUME B OCAaf0K KPUCTANMbl M NoABeprand uxX nepekpuctannusauuu, UCnonbL3oBaB
3TUMOBbLIA CNUPT B KauyeCTBe PacTBOPUTENA ANA Nepekpucrannusauvu, U B pesynbrate nonyuunu 248wmr 4'-[(2-atun-
1,4,5,6-TeTparugpoumuaasol4,5-d][1]6eH3aszenuH-6-unykapboHun]-2-peHunbeHsaHunuaruapoxnopuaa.
PU3UKOXMMUYECKWE CBOWCTBA:
TemnepaTypa nnaeneHusa >230°C.
JaHHble anemeHTHOro aHanusa (CssH2sN4O2-HCI-6H20):
C(%) H®) N(%) Cl(%)
BbluucneHo: 68,59 5,62 9,69 6,13
HangeHo: 68,28 5,54 9,62 6,48
H-AAMP (6 m.4. B AMCO-ds, BHyTpeHHui crangapt TMC): 1,38 (3H, 1), 2,99 (1H, 1), 3,08 (2H, kB), 3,12 (2H, m), 4,98
(1H, m), 6,76 (1H, n), 6,93 (2H, p), 7,14 (1H, 1), 7,26-7,58 (06w, 12H), 8,13 (1H, #), 10,31 (1H, ¢) , 14,70 (1H, wwmp.).
MC (FAB): 513 (M* + 1).
Mpumep 21
Wcnonesys 400mr 2-peHun-4'-[(5-okco-2,3,4,5-teTparnapo-1H-1-6eHsasenud-1-um)kapboHun]6eHsanunuaa, 597wvr
nponunkapSamuauHkapboHaTa u 1,2r kapboHaTa kanus, NoBTOPANU npoueaypy npumepa 20 nony4us B pesynbrate (C
UCNONbL30BaHUEM B Ka4eCTBE pacTBOPUTENSA ANS NepekpucTannMsauMm CMecu aTunaue-tataTunoBblid cnupt) 243mr 4'-
[(2-nponun-1,4.5,6-TeTparuapoumugaso[4,5-d][1]6eHsasenuH-6-un)kap6oHun]-2-hpeHunbeHsanunuarnapoxnopuaa.
PU3UKOXMMUYECKWE CBOWCTBA:
TemnepaTypa nnaeneHusa >230°C.
LaHHble anemeHTHOro aHanusa (CssHsoN4O2-HCI-2H20):
C(%) H®) N(%) Cl(%)
BbluucneHo: 68,16 5,89 9,35 5,92
HangeHo: 68,86 5,61 9,62 6,00
H-AMP (5 m.a. B AMCO-ds, BHYTpeHHUWIA cTanaapt TMC): 1,00 (3H, 1), 1,80 (2H, kB), 2,99 (3H, M), 3,56 (2H, ™),
4,99 (1H, m), 6,86 (1H, o), 6,93 (2H, 8), 7,13 (1H, 1), 7,23-7,58 (06w, 12H), 8,08 (1H, B), 10,32 (1H, c), 14,60 (1H, wup.).
MC (FAB): 527 (M* + 1).
Mpumep 22
Wcnonesys 400mr 2-peHun-4'-[(5-okco-2,3,4,5-teTparnapo-1H-1-6eHsasenud-1-umkapboHun]6eHsanunuaa, 576wmr
6eH3unkapbamuanHkapboHata u 740mr kapBoHaTa kanus, MOBTOPSANMU nNpoueaypy npumMepa 20, nony4yue B pesynbTarte
(C ucnonb3oBaHWEM B Ka4yeCTBE PacTBOPUTENA ANS Nepekpuctannusayun CMecu 3TUNaueTaT-aTUMoBbIA cnupT) 225mr
4'-[(2-6eH3un-1,4,5,6-TeTparuppoumnuaasol4,5-d][116ensasenuH-6-un)kapboHun]-2-peHunbeHsaHunuaruapoxnopuaa.
PU3UKOXMMUYECKWE CBOWCTBA:
TemnepaTypa nnaeneHusa >230°C.
LaHHble anemeHTHOro aHanusa (CssHsoN4O2-HCI-1,5H20):
C(%) H(%) N(%) Cl(%)
BbyucneHo: 71,52 5,37 8,78 5,56
HangeHo: 7155 522 8,82 5,59
H-AMP (3 m.a. 8 OMCO-ds, BHyTpeHHuiA cTaHgapt TMC): 2,97 (1H, m), 3,09 (2H, m), 3,41 (2H, c), 4,96 (1H, m) ,
6,86-7,58 (06w, 22H), 8,14 (1H, n), 10,32 (1H, c), 15,00 (1H, wup.).
MC (FAB): 5 75 (M* + 1).
Mpumep 23
Wcnonesys 400mr 2-peHun-4'-[(5-okco-2,3,4,5-teTparnapo-1H-1-6eHsasenud-1-umkapboHun]6eHsanunuaa, 585wvr
yuknonponunkapbamuguHkapboHata u 750mr kapboHata kanus, NOBTOPsNM npoueaypy npumepa 20 nonyyus B
pesynbTare (C UCMONMb30OBAHMEM B Ka4yeCTBE PACTBOPUTENSA AN Nepekpuctannusauuu CMecu 3TunaueTar-3TUNOBbLIN
CnumpT) 276mr 4'-[(2-unknonponun-1,4,5,6-TteTparuapoumupasol4,5-d][116eH3asenun-6-unykapboHun]-2-
deHunbeHsaHunuaruapoxnopuaa.
PU3UKOXMMUYECKWE CBOWCTBA:
TemnepaTypa nnaeneHusa >230°C.
LaHHble anemeHTHoOro aHanusa (CssHz2sN4O2-HCI-1,5H20)
C(%) H(%) N(%) Cl(%)
BbluucneHo: 69,44 5,48 9,53 6,03
HangeHo: 69,10 539 942 6,15
H-AMP (3 m.a. B OMCO-ds, BHYTPEHHUI cTaHgapT TMC): 1,28-1,37 (06w, 4H), 1,99 (1H, m), 2,96 (1H, m) , 3,09
(1H, m), 4,96 (1H, m), 6,83 (1H, n) , 6,94 (2H, #), 7,12 (1H, 1), 7,21-7,58 (06w, 12H), 8,17 (1H, p), 10,33 (1H, ¢), 14,60
(1H, wwup.).
MC (FAB): 525 (M* + 1).
CChbINOYHbINA NpuMep 5
Mcnonb3yss 0-MeTUnOeH30iHy0 Kucnoty u  1-(4-amuHobensoun)-2,3,4,5-tetparugpo-1H-1-6eHsasenuu-5-oH B
KauyecTBE UCXOAHLIX MaTEPUanoB, MOBTOPANU NPOLEAYPY CCbINMOYHOTO npumepa 3, 1 B pe3ynerare nony4unu 2-MmeTtun-
4'-[(5-0kc0-2,3,4,5-TeTparngpo-1H-1-6ensasenuH-1-un)kapboHun]6eHsaHunua.
PU3UKOXMMUYECKWE CBOWCTBA:
H-AMP (56 m.a. B CDCls, BHyTpeHHUI cTangapt TMC): 2,47 (3H, ¢), 2,90 (2H, m), 4,1 (2H), 6,8 (1H, M), 7,1-7,7
(06w, 10H) , 7,82 (2H).



MC (El): 398 (M*).

CcChInoYHble npuMepsl 6-11

Cnepylowpe HKe coeauHeHns Bbinu NonyyYeHbl Tak Xe, Kak OMUCaHoO B CCbINIOMHOM npumepe 5.

CChbINOYHbIN NpumMep 6

2-Nsonponun-4'-[(5-okco-2,3,4,5-TeTparnapo-1H-1-6eH3asenud-1-un)kapboHun]6eHsaHunug,

CcChbINOYHbINA Npumep 7

2-Metokcu-4'-[(5-0kco-2,3,4,5-TeTparnapo-1H-1-6eHsasenun-1-un)kapboHun]6eHsaHunug,

CcChbINOYHbINA NpumMep 8

2-3tokeu-4'-[(5-okco-2,3,4,5-TeTparuapo-1H-1-6eHsasenun-1-un)kap6oHun]6eHsanmunug,

CcChbINOYHbIN NpumMep 9

2-Nsonponunokcu-4'-[(5-okco-2,3,4,5-TeTparnapo-1H-i-6eHsasenuH-1-umkap6oHun]6eHsanmnug

CcbINoYHbI npumep 10

2-Metun-4'-[(5-okco0-2,3,4,5-teTparngpo-1H-1-6eHsasenuH-1-umkapboHun]deHunaueToaHunug

CchbINoYHbIA npumep 11

2-MeTtokcu-4'-[(5-0kco-2,3,4,5-TeTparnapo-1H-1-6eHsasenun-1-un)kapboHun]peHunauetoaHunug,

CcChbINOYHbIA Npumep 12

B 17mn auxnopmMmeTtaHa pacteopanu 1,671 2'-metokcuaudeH-4-unkapboHoBO| KUCNOTbI, U K MOFTyYEHHOMY PacTBOpY
Jobasnanu ¢ oxna)kaeHuem Ha neasHoi 6aHe 0,95mMn okcanunxnopuga u katanutudeckn 3pgekTUBHOE KONMMYECTBO
auveTtundopMamuaa, nocrne 4ero MonyvyeHHYl CMeCb AO0BOAWNMM A0 KOMHATHOW Temnepatypel. Y6eauBuucb B
OKOHYaHWMKN MeHooBpasoBaHus, KOHLEHTPUPOBANM PEaKUMOHHBIA pacTBOP NOA MOHWXKEHHLIM AABMEHWEM U ABaXKAbI
noasepranuM ero aseoTponHoi obpaboTke Tonyonom. [MOMyYeHHbId B pe3ynbTate OCTaToK pacrteopsanu B 8,4mn
AUXIOPMETAaHa, M MONyYeHHbId pacTBop A06aBnAnM no KannaM, C OXNaXaeHWeMm Ha neasHoi 6aHe, Kk pacTeopy,
nonyJyeHHomy pacrtsopeHuem 1,0r 5-okco-2,3,4,5-tetparngpo-1H-1-6eHsasenuna n 1,53mn tpuatunamuHa B 10mMn
auxnopmeTtaHa. PeaKkuuoHHbIA pacTBOp MOAOrpesanu A0 KOMHATHOW Temnepatypbl M nepemeluvsanu ewe 1 vac.
[OnNyYeHHbIn peakuMOHHbIA pacTBOp CMelMBanu ¢ BOAOW M nogsepranu pasoBOMYy pasferieHuo Ans OTAEeNeHus
OUXNOPMETAHOBOIO Criosl, KOTOPbLIA 3aTem npombiBanu 0,5H XNOpPUCTOBOAOPOAHON KUCNOTOW M HACLILWEHHBbIM BOAHbLIM
pactBopoMm OukapBoHaTa HaTpua U ocywanu Hag 6e3BoAHbIM cynbdatoMm MarHus. ocne OTroHKM pacTBOPUTENS
MONy4YeHHbIA OCTATOK KpUCTANnM3oBanu U3 TONyona, nony4us B pesynetate 1,65r 1-(2-MeTokcuandeH-4-un-kapboHun)-
5-0kc0-2,3,4,5-TeTparnapo-1H-1-6eH3aszennHa B BuAe HEOUNULLEHHbIX KPUCTANMOB,

PU3UKOXMMUYECKME CBOWCTBA:

H-AAMP (5 m.a. B CDCls, BHyTpeHHuit ctangapt TMC): 2,17 (2H, M), 2,93 (2H, m), 3,75 (3H, ¢), 6,7-7,7 (06w, 8H),
7,79 (1H, p), 7,89 (2H), 8,2 (1H, n).

MC (El): 371 (M*).

Mpumep 24

Mocne pacteopeHus 2,0r 2-metun-4'-[(5-okco-2,3,4,5-TeTparnapo-1H-6eHsasenud-1-umkap6oHun]6eHsanunuaa B
CMeLUaHHOM pacTBoputene, coctoasLluemM us 30mn xnopodopma u 3Mn atunaueTaTa, Nosy4eHHbI pacTBop cMeLunBsaniu
¢ 2,47r 6pomuaa meau(ll) m noaesepranu 3-4acoBOMY HarpeBy € 06paTHbIM XONMOAMNbHUKOM MPU UHTEHCUBHOM
nepeMelMBaHud. OXNaguB peakuMOHHbIA PAacTBOP A0 KOMHATHOW Temnepartypbl, yaananu nytem unbTpoBaHus
HepacTBOpuMble MaTepuansl. [MOonyyeHHbIdk npu 3TOM punbTpaT NPOMbIBANM HACLIWEHHBIM BOAHbLIM PacTBOPOM
6ukapboHata Hatpus. [lONyYyeHHbIi OpraHUYeckKMin cnoi ocywanu Hag 6e3BogHbiM  CcynbdaTtoM  MarHus,
KOHUEHTpMPOBAanNA noA MOHWXKEHHbIM [AaBnEeHUEeM W 3aTeM ynapuBanu [OCyxa, UCMOMb30BAB BaKyyMHbIA HAacoC.
[onyyeHHoe B pesynbTaTe TBEPAOE BELWECTBO pacTeopanu B 80mn xnopodpopma, U NONyYEHHbLIA pacTBOp CMeLlMBanu
¢ 2,37r auetamuauHrugpoxnopuga u 4,86r kapboHara kanusa u noasepranu 20-4aCoBOMY HarpeBaHUiO C 06paTHLIM
XONOAWUNBHUKOM B CTpye aproHa. [Mony4YeHHblid peakuynoHHbIA pacTBOp CMeLuMBan ¢ BOAOW U nogeepranu ¢asoBomy
pasgeneHud Ans OTAENEHUs OPraHUYecKoro Crosi, KOTOPbliA 3aTem ocywanu Hag 6e3sogHbiM cynbdaToM MarHus.
Mocne yaaneHusa pacTBOPUTENS MNYTEM MNEPEroHKM MOA4  MOHWMXKEHHbIM  [AaBMEHWEM MONYYEHHbIA  OCTaToK
KpucTannusosanu W3 Tonyorna, nonydue B pesyneTtatre 1,41r 2-metun-4'-[(2-meTtun-1,4,5,6-teTparuaponuMuaasof4,5s-
d][1]16eH3a3enuH-6-unykapboHun]6eHsanunuaa. Yacts (1,0r) atoro coeanHeHus pactsopsanu B 10 mn aTUNOBOro CNupTa,
cmewmsanu ¢ 0,86mMn cmecu 4H XNOPUCTOBOAOPOAHASA KUCNOTa-aTuUnaueTat U nepekpuctTannusoBbiBanu, nony4yue B
pesynbTarte 860mMr 2-meTtun-4'{(2-vetun-1,4,5,6-retparugpoumuaasol4,5-d][116eH3azennH-6-
un)kap6oHun|6eH3aHunuaruapoxnopuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHusa >230°C.

H-AIMP (5 m.4. B AMCO-ds, BHyTpeHHUIA cTaHaapT TMC): 2,33 (3H, ¢), 2,70 (3H, ¢), 3,00 (2H, T), 5,0 (1H, m), 6,99
(2H, n), 7,14 ("1H, 1), 7,27 (1H, 1), 8,17 (1H, p), 10,40 (1H, c), 14,9 (1H, wup.).

MC (FAB): 437 (M* + 1).

Mpumep 25

W3 2,0r 2-metokcu-4'-[(5-okco-2,3,4,5-TeTparnapo-1H-1-6eHsasenun-1-un)kapboHun]6eHsaHunupaa, nony4vunu,
NOBTOPUB Npoueaypy npumepa 24, 890Mr HEOUULLIEHHbIX KpUCTaNNoB, 13 400Mr KOTOPbLIX NOAYYUnn 360Mr 2-meToKCUu-4'-
[(2-meTun-1,4,5,6-teTparuapoumupasol4,5-d][1]6eH3azenuH-6-un)kap6oHun]6eHsaHunuarnapoxnopuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHusa >210°C.

H-AMP (5 m.a. 8 AMCO-ds, BHyTPeHHUI cTaHaapT TMC): 2,69 (3H, ¢), 3,00 (1H, 1), 3,85 (3H, ¢), 5,01 (1H, m), 6,88
(1H,n), 7,36 (1H, 1), 7,48 (1H, 1)3, 8,14 (1H, #), 10,20 (1H, ¢), 14,83 (1H, wwup.).

MC (FAB): 453 (M* + 1).

Mpumep 26

M3 2,0r 2-atokcu-4'-[(5-okco-2,3,4,5-TeTparngpo-1H-1-6eH3asenud-1-un)kapboHun]beHsanunuaa,  nony4unu,
NOBTOPUB Npoueaypy npumepa 24, 927Mr HEOUMLLEHHBLIX KpUCTannos, U3 S00Mr KOTOPbLIX Nony4nnu 465mr 2-3Tokcu-4'-
[(2-meTun-1,4,5,6-teTparuapoumnpasol4,5-d][1]6eH3azenuH-6-un)kap6oHun]6eHsaHunuarnapoxnopuaa.

PU3UKOXMMUYECKWE CBOWCTBA:



TemnepaTypa nnaeneHusa >220°C.

H-AIMP (5 m.4. B AMCO-ds, BHYTpeHHMiA cTaHaapt TMC): 1,344 (3H, 1), 2,70 (3H, ¢), 3,00 (1H, 1), 4,16 (3H, kB),
5,02 (1H, m), 6,88 (1H, g), 7,03 (3H, m), 7,13 (1H, 1), 7,35 (1H, 1), 7,46 (1H, T), 7,54 (1H, B), 8,18 (1H, o), 10,19 (1H, c),
14,86 (1H, wup.).

MC (FAB): 4 67 (M* + 1).

Mpumep 27

Mopuunio (410Mr) 6poma, pacTBOPEHHOro B 2Mn xnopodopma, NOCTENEHHO (B TeYeHue npuMepHo 60 MUHyT)
poGasnanu no kannam kK 20mn xnopodopmMHOro pacrsopa, cogepxaswero 1,0r 2-uzonponokcu-4'-[(5-okco-2,3,4,5-
TeTparugpo-1H-1-6eH3azenuH-1-un)kapboHun]6eHsaHunuaa, npu  KOMHATHOM  Temnepatype. Y6eauBlwmcb B
UCYE3HOBEHUM uUBeTa 6Gpoma, NpoMbiBaNM PeakUMOHHbIA PACTBOP HACLILWEHHLIM BOAHLIM pacTBopoM 6bukapboHaTta
HaTpua. Tlony4YyeHHbIAd opraHMyYeckuid crnoin ocywanu Hag 6e3BOAHbIM CynbhaTOM MarHusi, KOHUEHTPUpOBAamnu Mo,
MOHWXKEHHLIM AABMEHWEM U 3aTEM ynapuBanu AOCYXa, WCMONb3OBAB BAKyYMHbIA Hacoc. [onyvyeHHoe B pesynbrate
TBEPAOE BeLeCcTBO pacrteopanM B 40mn  xnopodpopma, UM MOSYYEHHbIA pacTBop cmewwusanu ¢ 1,10r
auetamuauHruapoxnopuga u 2,25r kapboHara kanus u noasepranu 20-4acoBOMYy HarpeBaHUIO € 06paTHbLIM
XONOAWUNBHUKOM B CTpye aproHa. [MOnyyYeHHbId peakuuOHHbIA pPacTBOpP CMewwuBanM € BOAOW U, nNepemMelunBas,
oT(hUNLTPOBLIBANU BbINABLIEE B 0CAAO0K TBEPAOE BELLECTBO, KOTOPOE 3aTeM cycneHaupoBanu B 20mMn STUMOBOrO
cnuprta, cmewusanu ¢ 0,58Mn cmecu 4H XMOPUCTOBOAOPOAHAA KUCROTa-aTunauetTar U nepekpucTansMioBbiBany,
nonyyus B pesynbTare 600mMr 2-usonponokcu-4'-[(2-meTtun-1,4,5.6-TeTparugpoumuaasol4,5-d][1]6eH3asenuH-6-
un)kap6oHun]6eH3aHunuaruapoxnopuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHusa >300°C.

H-AMP (6 m.a. B AMCO-ds, BHYTpeHHUI cTaHaapt TMC): 1,30 (6H, ), 2,68 (3H, ¢), 3,02 (1H, 1), 4,72 (1H, kB), 5,0
(1H, m), 6,89 (1H, n), 7,37 (1H, 1), 7,65 (1H, n), 8,10 (1H, 8), 10,18 (1H, ¢), 14,7 (1H, wup.).

MC (FAB): 481 (M* + 1).

Mpumep 28

Mopuuio (1,32r) 6poma, pacTBOpeHHOro B 6,6mn xnopodopMa, NOCTEneHHo (B TedeHue npuMepHo 60 MUHYT)
aoGasnanu no kannam Kk 36mn xnopodopMHOro pacrtesopa, coaemxasiiero 3,55r 4-[(5-okco-2,3,4,5-TeTparugpo-1H-1-
6eH3asennH-1-un)kapBboHnn]-2-n3onponokcubeH3aHunuaa, npu KOMHaTHOW Temnepartype. Y6eansLMCb B UCUE3HOBEHUN
useta Opoma, MpPOMbIBANM PEaKUUOHHbLIA pPaCcTBOP HACLILWEHHbBIM BOAHBIM pacTBOpoM OukapboHaTta HaTpus.
Mony4YeHHbIR OpraHUYecKuii Cnoii ocywanu Hag 6e3BoaHbIM CynbdaToM MarHusl, KOHUEHTPUPOBANM NOA MOHMKEHHbIM
JaBneHneM U 3aTeM ynapuBanu [OCyXa, MCNonbL30BaB BaKyyMHbIA Hacoc. [lonmyyeHHoe B pesynbTaTe TBepaoe
BELLIECTBO pacTBoOpPAnu B 40mn  xnopodopma, 7 NOnyYeHHbIN pactsop  cMewmBanu ¢ 50r
yuknonponunkapbamugunrugpoxnopuga u 8,02r kapboHatra kanua u noasepranu 20-4acoBOMY HarpeBaHuld ¢
06paTHbIM XONOAMNBLHUKOM B CTpye aproHa. [MonyJeHHblii peakUuMOHHbIA pacTBOp CMELUMBAnuM ¢ BoAoW aAns ¢asoBoro
pasgeneHus, U OTAENEHHbIR opraHudeckuid cnoi ocywanu Hag 6e3BoaHbIM cynbdpaTom marHus. MNocne yaaneHus
pacTBOPUTENA NYTEM OTIOHKM MOA MOHWKEHHbIM AABMEHUMEM MONYYEHHbIA OCTATOK KpucTannu3osanu u3 Tonyona,
nonyyus B pesynbtate 2,96r 4'-[(2-umknonponun-1,4,5,6-TeTparngpoumunaasof4,5-d][1]6ensasenuH-6-umkapboHun]-2-
usonponokcubeHsaHunuaa. Yacte (1.08r) atoro coeguHeHuss pacrteopsanu B 20Mn 3TUMNOBOro CnuMpra, cMeluMBanu ¢
0,8mMn cmecu 4H XNOPUCTOBOAOPOAHASA KACMOTA-3TUNALETAT U NEPEKPUCTANNN3OBLIBANMW, B PE3YNLTATE YEro Mony4unu
916Mr 4'-[(2-unknonponun-1,4,5,6-teTparuapoumupasol4,5-d][116eHsasenun-6-unjkapboHun]-2-
U30nponoKkcubeHsaHUNMArMapoxXnopuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHusa >210°C.

H-AMP (5 m,a, B AMCO-ds, BHyTpeHHMIA cTaHgapt TMC): npumepHo 1,36 (06w, 10H), 2,98 (1H, T), 3,46 (1H, wup,),
4,72 (1H, kB), 5,0 (1H, m), 6,87 (1H, n), 7,37 (1H, 1), 7,66 (1H, n), 8,17 (1H, p), 10,18 (1H, ¢), 14,4 (1H, wup.).

MC (FAB): 507 (M* + 1).

Mpumep 29

U3  50r 2-prop-4'-[(5-0kco-2,3,4,5-TeTparnapo-1H-1-6eH3aszenuH-1-unykapboHun]6eHsanunuaga  nony4unu,
NOBTOPUB Mpoueaypy npumepa 24, 4,76r HEOUULLEHHbIX KpUCTannos, M3 1,0r kotopeix nonyuunu 1,02r 2-prop-4'-[(2-
meTun-1,4,5,6-TeTparngpoumugasof4,5-d][1]6eHsasenuH-6-umkapboHun]6eHsaHmnuaruapoxnob-puaa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHusa >270°C.

H-AMP (5 S m.a. B AMCO-ds, BHYTPeHHu®iA ctaHgapt TMC): 2,70 (3H, ¢), 3,01 (1H, 1), 5,02 (1H, m), 6,87 (1H, a),
7,02 2H, m), 7,14 (1H, 1), 8,18 (1H, a), 10,55 (1H, ¢), 14,8 (1H, wup.).

MC (FAB): 440 (M* + 1).

Mpumep 30

K 20mn TeTparuapodypaHoBoro pactsopa, cogepxaswiero 1,0r 4'-[(5-okco-2,3,4,5-teTparngpo-1H-1-6eHsasenun-1-
un)kap6oHun]-2-usonponundéeHsaHunuaa, nobasnAnu c oxnaXaeHuem Ha nepsHomn DaHe 793mr
PEeHUNTPUMETUNAMMOHURTPUOPOMUAA, U MONMYYEHHYID CMECb NoAOCrpeBanuM A0 KOMHATHOM Temnepartypbl. Yepes
npuMepHo 60 MUHYT, yGeaMBLUUCL B UCYE3HOBEHUU LBeTa Gpoma, ocywecTBnanu unstpoBaHue. OTHUNLTPOBAHHbLIA
marepuan npombiBanu TeTparugpodypaHoMm, W UALTPATbl COEAUHANU U KOHUEHTpupoBanu. [MONy4eHHbId B
pesynbTare OCTaToK pacTBOpsAnu B xnopodopme, MpoMbIBanu BOAHLIM pacTBOpoM OukapboHara HaTpus U 3aTtem
ocywanu Hapg 6e3BogHbiM cynbcatom MarHus. locne OTroHKM pacTBOPUTENS OCTaTOK eLle yrnapuBanu Jocyxa ¢
UCMONb30BAHUEM BaKyyMHOro Hacoca. [lonyyeHHoe B pesynbTate TBepAoe BELWEeCTBO pactsopsAnu B 40mn
xnopocopma, 1M MOMyYEeHHbLIA pacTeop cMmewwusanu ¢ 1,11r auetamuguHrugpoxnopuaa u 2,26r kapboHarta kanus u
noABepranu HarpeBaHutio ¢ 06paTHbIM XOMNOAWIMBHUKOM B CTpye aproHa. [lOny4YeHHbI peakuMOHHLIA pacTBOp
cMelmBanu ¢ Boaon Ana ¢asoBoro pasgeneHus, U, OTAENUB OPraHUYEcKUid Cnou, ocywanu ero Hag 6e3BoaHbIM
cynepatoMm marHua. Nocne ypaneHus pacTBOPUTENS MYTEM OTFOHKWM MOA MOHWKEHHLIM AaBMNEHUEM MOJyYEHHbIR
OCTaATOK KpuUCTannusoBanuM W3 TOonyona, nonyyus B pesynorare 640mr 2-usonponokcu-4'-[(2-metun-1.,4,5,6-
TeTparuapoumuaasof4,5-d][1]6eHsasenuH-6-un)kap6oHun]beHsanunuaa. Yacts (563mr) aToro coeguHeHuss pacTBopaAny



B 5,5mMn atunosoro cnuprta, cmewwumsanu ¢ 0,45Mn cMmecu 4H XNOPUCTOBOZOPOAHAA KUCOTa-aTunauetrar u
nepekpucTansiM3oBbIBasu, B pesynbTare yero nosIy4unsnu 400mMr 2-uzonponun-4'-[(2-meTun-1,4,5,6-
TeTparuapoumuaasof4,5-d][1]-6eHsasenud-6-un)kapboHun]6eHsaHunuarnapoxnopuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHunsa 251-253°C.

H-AMP (8 m.o. B AMCO-ds, BHYTpeHHMiA ctangapt TMC): 1,18 (6H, 1), 3,00 (1H, T), 3,38 (2H, wup)), 5,0 (IH, m),
6,89 (1H, o), 7,16 (1H, 1), 7,55 (2H, n), 8,11 (1H, p), 10,47 (1H, ¢), 14., (1H, wmp.).

MC (FAB): 465 (M*+ + 1).

Mpumep 31

U3 2,0r 2-meTokcun-4'-[(5-okco-2,3,4,5-teTparngpo-1H-1-6eHsasenuH-1-unmkap6oHun]deHunaueraHunuaa
nosny4unu, NoBTOpuUB npoueaypy npumepa 30, 1,191 HEOUMLLEHHbIX KpUCTannos, U3 1,19r koTopbix nonydunu 1,25r 2-
meTokeu-4'-[(2-metun-1,4,5,6-TeTparugpoumuaasol4,5-d][1]6eH3asenuH-6-
un)kap6oHun|dpeHmnayeTaHunMaruapoxnopuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHusa >200°C.

TH-HMP (5 m.a. B8 AMCO-ds, BHYyTpeHHuUA ctangapt TMC): 2,68 (3H, ¢), 2,98 (1H, 1), 3,60 (2H, ¢), 3,73 (3H, ¢), 5,0
(1H, m), 7,12 (1H, 1), 8,10 (1H, a), 10,26 (1H, ¢), 14,7 (2H, wup.).

MC (FAB): 4 67 (M* + 1).

Mpumep 32

W3 2,0r 2-metun-4'-[(5-okco-2,3,4,5-TreTparuapo-1H-1-6eHsasennH-1-un)kapboHun]deHrunagyetaHunuaa nony4vunu,
nosTOpUB Npoueaypy npumepa 30, 1,26r HEOYULLIEHHbIX KPUCTANMOB, U3 1,2r KOTOPLIX Nony4uunu 898mr 2-metun-4'-[(2-
meTtun-1,4,5,6-TeTparngpoumugasof4,5-d][1]6eHsasenuH-6-umkapboHun]deHunaueraHunuaruapoxnopuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnasneHunsa 201-203°C.

H-AMP (5 m.a. 8 AMCO-ds, BHYyTpeHHuUA ctangapt TMC): 2,25 (3H, ¢), 2,68 (3H, ¢), 2,98 (1H, 1), 3,66 (2H, c), 5,0
(1H, m), 6,90 (1H, p), 7,34 (1H, 1), 8,09 (1H, ), 10,44 (1H, ¢), 14,7 (2H, wup.).

MC (FAB): 451 (M* + 1).

Mpumep 33

Mopuuio (3mmn) xnopodopmHOro pacreopa, coaepxaswero 300mr 6pomMa, nNocTeneHHo (B Te4yeHue npumepHo 60
MUHYT) AoGaBnsAnM No kanmsM Npu KOMHaTHOW Temneparype k 700mr 1-(2'-meTtokcuaudeHun-4-unkapboHun)-5-okco-
2,3,4,5-tetparngpo-1H-1-6eH3asenuHa, pacrsopeHHoro B 0,7mMn xnopodopma. Y6eauBlwUCs B UCYE3HOBEHUM LBETA
6poma, NpPOMbIBANM PEAKUMOHHBLIA PACTBOP HACLIWEHHLIM BOAHLIM pacTBOpoM OGukapboHata HaTpusA. [onyyeHHbIR
OpraHWYEcKuii crnoii ocyuanu Hag 6e3BofHbIM CynbaToM MarHus, KOHUEHTPUPOBANMU NOA MOHWXKEHHbIM AABMNEHUEM U
3aTeM ynapueanu gocyxa, UCMonb30BaB BaKyyMHbIA Hacoc. [onyyeHHoe B pesynbTaTe TBEPAO0E BELLECTBO pacTBOPANU
B 28mn xnopodhopmMa, U MOMyYEeHHbIA pacTBOp cMewmBanu ¢ 714Mr auetamuguHrugpoxnopuga u 1,46r kapboHarta
kanua u noapepranu 20-4acoBOMY HarpeBaHMIO € 0OOpaTHbIM XOMOAUNLHUKOM B CTpye aproHa. [lonydyeHHbIR
pPeakuMOHHLIA pacTBOpP CMeLuMBanu ¢ Bogon ana ¢asoBoro pasgeneHus, U, OT4enus opraHUYeCKUin CAoK, ocyLuanu ero
Hap 6e3BOAHbIM CynbdaToOM MarHus. INocne oTroHKM pacTBOPUTENS MONYYEHHbIA OCTATOK OYULLIANU NYTEM KOMOHOYHON
Xpomatorpadpun Ha cunukarene (xnopodpopm:mMeTunoseid cnupt = 20:1), nony4us, B nopagke anwouposaHusd, 210mr
(cteknoBugHoe TBepaoe BewecTBo) 6-[(2'-meTokcu-4-gudeHununykapborun]-2-metTun-5,6-guruapo-4H-okcasonol4,5-
d][1]6eH3a3enuHa (npumep 33(1)) n 390mr (cTeknosuaHoe TBEpAOE BeLLeCTBO) 6-[(2'-meTokcu-4-audeHunun)kapboHun]-
2-metun-1,4,5,6-teTparngpoumunaasof4,5-dj[1]6eH3azenuna.

6-[(2'-MeTokcu-4-gupeHnnun)kapbonun]-2-metun-1.4,5,6-terparnapoumuaasol4,5-d][1]6eHsasenuH pacTBopsnu B
4,8Mn 3TUNOBOrO cnuprta, pactsop cMewmueanu ¢ 0,44mMn cMecu 4H XMOPUCTOBOAOPOAHAA KUCnoTa-aTunauerar u
oxnaxpanu Ha negsHou 6GaHe pana  kpuctannooOBpasoBaHuda, nocne 4vero  obpasoBaBLUMECA  KpUCTanmbl
oT(hUNLTPOBLIBANU U MPOMbIBANU HeGonbwum 06BLEMOM 3TUNOBOrO CIMpPTA, NOMyYuB B pesynbtate 260mr 6-[(2'-
meTokecu-4-gupeHunun)kapbonun]-2-metun-1,4,5,6-teTparugpounmunaasol4,5-d]-[1]6eHsasenunrugpoxnopuga  (npuMep
33(2)).

PU3UKOXMMUYECKWE CBOWCTBA:

6-[(2'-meTokcun-4-aucbeHunun)kapborun]-2-metTun-5,6-guruapo-4H-okcasonol[4,5-d][1]6eH3asenuH

H-AMP (5 B CDCl3, BHYTpeHHuit ctaHaapt TMC): 2,57 (3H, ¢), 3,73 (3H, ¢), 5,22 (1H, m), 6,78 (1H, an), 7,82 (1H,
an).
MC (El): 410 (M*).
6-[(2'-meTokcun-4-aucbenununmkapbonun]-2-metun-1,4,5,6-tetparnapoumugaso[4,5-d][1]6eHsasenuHrugpoxnopug
TemnepaTypa nnaeneHusa >240°C.
H-AMP (8 m.o. B AMCO-ds, BHYTpeHHUI cTangapt TMC): 2,69 (3H, ¢), 3,03 (1H, 1), 3,70 (3H, ¢), 5,02 (1H, m)3 ,
6,9-7,4 (06w, 11H), 8,12 (1H, g), 14,7 (06w, 2H).

MC (El): 409 (M*).

Mpumep 34

Yactb (1,0r) HeouuweHHbIX Kpuctannos 2-grop-4'-[(2-meTun-1,4,5,6-TeTparugpoumunaaso[5,4-d][1]6eHsasenuH-6-
un)kapboHun]6eHsaHunuaa, mMosydeHHbLIX B npumepe 39, u  1,1r 2-sTunuMupasona pacrsopanu B 5mn
aumeTtuncynbdokcuaa n nepemewmeani 24 daca npu 120°C. PeakUuOHHbIA pacTBop Ao6aBnanu K BOAE M ABaXKObl
akcTparuposanu xnopocopmom. XnopoopmHbie cron 06beAUHANN, NPOMbIBANM HACBILEHHLIM BOAHLIM PacTBOPOM
Xrnopuga Hatpus U 3ateM ocywanu Hap 6e3BofgHbIM cynbdaTOM MarHus. Yaanus nyTemM OTIOHKM pacTBOPUTENS,
NOSTYY4EHHbIA OCTATOK OYULANM KOSIOHOYHOW XpomaTtorpadpuen Ha cunukarene ¢ UCnosib30BaHWMEM PacTBOPUTENLHON
CUCTEMBI XNOPOPOPM-METUNOBLIA CNUPT-28%-Hbld BOAHbLIA ammuak (10:1:0,1), n B pesynbTate nonydunu 1,02r
CTEKMOBMAHOIO TBEPAOro BELECTBA. ITO coefuHeHue pacteopanu B 20Mn 3TUAOBOro cnupTa, cMewwureanu ¢ 1,42vn
CMECH 4H XNOPUCTOBOAOPOAHAS KUCNOTA-3TUNAUETAT U 3aTeM KOHUEHTPpUpoBanu. MonyyeHHbId 0CTaTOK NpeBpaLlany B
aMOpP@HbLIA NOPOLLIOK, UCNONBL30BAB U3ONPOMNUNOBLIA CNMPT, U 3aTeM OTUNLTPOBLIBANM, NONYYUB B pesynbTarte 460mr
2-(2-atun-1H-umupason-1-un)-4'-(2-metun-1,4,5,6-retparuapoumupab-3o[4,5-d][1]6eH3azenunH-6-



un)kap6oHun]6ensanunuaa-2HCI.

PU3UKOXMMUYECKWE CBOWCTBA:

H-AIMP (5 m.a. B AMCO-ds, BHyTpeHHUI cTangapt TMC): 2,70 (3H, ¢), 3,01 (1H, 1), 5,02 (1H, m), 7,12 (1H, T), 8,24
(1H, B), 10,93 (1H, ¢)3 .

MC (FAB): 517 (M* + 1).

CcCbINoYHbIN Npumep 13

B 35mn cyxoro xnopodpopma pacteopsnu 5,46r 3-pranumuaonponuoHuTpuna, aobasnanu Kk pacrsopy 1,76mn
3TaHona, Nocne 4Yero Nony4YeHHyt cmecb 6apboTtupoBanu 30 MUHYT XIOPUCTOBOAOPOAHON KUCNOTOW C OXNayKAEHUEM
Ha neasiHoit BaHe W 3aTeM NepemeluuBanu B TedeHue 12 yacoB. CMeLlUMBanu peakuuoHHbIA pacTBOp € AUSTUNOBLIM
achupom, u obpa3oBaBLUMIACA B pe3ynbTaTe 3TOro ocagok oTunbLTPOBLIBANM U pactesopanu B 150Mn ataHona, nocne
4yero Mony4veHHbId pacTBoOp CMewmBanu ¢ 3r kapboHaTa aMMOHUA U NEPEMELUMBAnM NpuM KOMHATHON Temnepartype B
TeyeHune 24 yacoB. OTOrHaB pacTBOPUTENL U3 PeakUMOHHOro pactHopa, nonyqunu 5,5r (3-gpranumMmnaonponuoHamnaunH)
1/2 xap6oHara.

PU3UKOXMMUYECKWE CBOWCTBA:

MC (FAB): 218 (M* + 1).

CcChbINoYHbIN Npumep 14

Mcnonb3ys 2,963r 4-pTtanumuaobyTUNOHUTPUNA B KayecTBe UCXOAHOro Marepuana, nOBTOPANU npoueaypy
CCbINIOYHOro npumepa 13 u B pesynbTtate nonyuunu 3,162r 4-pranumugobytaHamuand 1/2 kapboHaTa.

PU3UKOXMMUYECKWE CBOWCTBA:

MC (FAB): 232 (M* + 1).

CcChbINoYHbIN NpumMep 15

Mcnonbsya 4,472r 5-btanuMuAoOBanNepoHUTpUsia B KadvecTBe WUCXOAHOr0 matepuana, nosTOpAnW npoueaypy
CCbINOYHOro npumepa 13 u B pesynbtate nonyuunu 4,364r 5-cpranumuaoneHtaHamuaund 1/2 kapbonara.

PU3UKOXMMUYECKWE CBOWCTBA:

MC (FAB): 245 (M*+ + 1).

CcChbINoYHbIN NpumMep 16

Mocne pacreopeHus 3,03r 2-peHun-4'-[(5-okco-2,3,4,5-teTparngpo-1H-1-6eHsasenuH-1-unm)kapboHun]6eHsaHunuaa
B CMELUaHHOM pacTBopuTene, cocroaswum u3 120mMn xnopodpopma U 15Mn atunaueTara, MOSyYEHHbIA pacTBop
cmelmBanu ¢ 2,95r 6pomuaa meau (1) 1 noaseprany HarpeBaHuo ¢ 06paTHbLIM XONOAUNBHUKOM B TeUeHUe 3 yacos npu
WUHTEHCMBHOM nepemewmBaHui. OXnague peakUMOHHbIA pacTBOP A0 KOMHATHOW TemnepaTtypbl, oT(UNLTPOBbLIBANU
HepacTBopuMble MaTtepuans!. [onyyeHHsln uneTpaT NpomMbIBanM HaCbIWEHHbLIM BOAHLIM pacTBopom GukapBoHaTa
Hatpua. TONy4YeHHbIA OpraHWJeckuid croin ocywanu Hag 6e3BoAHbIM CynbgaToOM MarHus, KOHUEHTpUpoBanu nog
NMOHWKEHHLIM daBNEeHWEM U 3aTeM yhnapueanu JOcyxa C UCMNOMb30BaHWUEM BaKyyMHOro Hacoca. Mopuuto (500mr)
MONy4YEeHHOro npu 3TOM MeHooBpasHOro BellecTsa pacteBopanu B 150mMn xnopodopMa, M NOMNy4YeHHbIA pacTeop
cmelmanu ¢ 900mr kapboHnara kanus u 1,3r 3-cbtanumugonponuoHamuamnH 1/2 kapboHaTa, NONYyYEHHOTO B CCbINIOYHOM
npuMepe 13, u noasepranu 16-4acoBoMy HarpeBaHuiO ¢ 06paTHbLIM XONOAUNBHUKOM. OXNaguB peakuMOHHbIR pacTBop
OO0 KOMHaTHOW TeMnepaTypbl, yaananu nytem pUnbTPOBaHUA HepacTBOpUMble MaTepuansbl. [onydYeHHbld punbTpaTt
CMELUMBANu € HaCbIWEHHbIM BOAHbLIM pacTBOpoM BukapboHaTa HaTpuaA. MNonydYeHHbId OpraHUYeckuidc CNoi nNpomeIBanu
BOAOI M HACLIWEHHLIM PACTBOPOM XNOpMAA HATPWUA M ocywanu Hag 6e3BoAHbIM cynbdaToM MarHus. Iocne OTroHKu
NoA, MOHWXKEHHbIM JAAaBIIEHWMEM PACTBOPUTENSA MOMyYEHbId OCTATOK MOABEPranu KOMOHOYHOM xpomarorpaduu Ha
cunukarene, B pesynobTare 4ero nonyyanu 221mr  4'-[(2-(2-dpTanumuaoatun)-1,4,5,6-Tetparnapoumugasof4,s-
d][1]16eH3a3enuH-6-unjkap6oHun]-2-cpeHnnbeHsaHunuaa us anara xnopodopMmmeTunoBbIi cnupt (50:1).

PU3UKOXMMUYECKNE CBOWCTBA:

MC (FAB): 658 (M* + 1).

CcCbINoYHbI npumep 17

Mocne pacreopeHus 3,03r 2-peHun-4'-[(5-okco-2,3,4,5-teTparngpo-1H-1-6eHsasenuH-1-unm)kapboHun]6eHsaHunuaa
B CMELUaHHOM pacTBopuTene, cocroaswem us 120mMn xnopodpopma U 15Mn atunaueTara, MOSyYEHHbIA pacTBop
cMmelmBanu ¢ 2,95r 6pomuaa Meau U noaBepranu HarpeBaHuio ¢ 06paTHbIM XONOAUNBHUKOM B TE€UYEeHUe 3 4acoB npu
WUHTEHCMBHOM nepeMewmBaHui. OXnague pPeakUMOHHLIA pacTBOP A0 KOMHATHOW TemnepaTtypbl, OT(UNbLTPOBbLIBANA
HepacTBopuMble MaTtepuans!. [onyyeHHsll UnsTpaT NPOMbIBANU HACbIWEHHbLIM BOAHLIM pacTBOpoM GukapboHaTa
HaTpua. Tlony4YyeHHbIAd opraHMyYeckuid crnoin ocywanu Hag 6e3BOAHbIM CynbhaTOM MarHusi, KOHUEHTPUpOBAamnu Mo,
NMOHWKEHHLIM JaBfieHUEM WU 3aTeM ynapusanu gocyxa ¢ UCNONb3oBaHUMEM BaKyyMHOro Hacoca. Mcnonesosas 500mr
MONYy4YEHHOro Npu 3TOM NeHoo6pa3Horo sewectea u 1,758r 4-cpranumugobytaHamuauH 1/2 kap6oHaTa, NONy4YEHHOro B
CCLINOYMHOM npuMepe 14, B Ka4ecCTBE UCXOAHLIX MaTepuanos, MOBTOPANU NPOUEAYPY, TAKyl0 XXE, Kak B CCbINOYHOM
npuvepe 16, uB pesyneraTte nonyuunu 389mr 4'-[(2-(3-cbTanumugonponun)-1,4,5,6-teTparuapouMuaasof4,s-
d][1]16eH3a3enuH-6-unjkap6oHun]-2-cdeHunbeHsatunuaa.

PU3UKOXMMUYECKWE CBOWCTBA:

MC (FAB): 672 (M*+ + 1).

CcChbINoYHbIN NpumMep 18

Mocne pacreopeHus 3,03r 2-peHun-4'-[(5-okco-2,3,4,5-teTparngpo-1H-1-6eHsasenuH-1-unm)kapboHun]6eHsaHunuaa
B CMELUaHHOM pacTBopuTene, cocroaswem u3 120mn xnopodopma u 15Mn atunaueTara, MOSyYEHHbIR pacTBoOp
cMmelmBanu ¢ 2,95r 6pomuaa Meau U noABepranu HarpeBaHulo ¢ 06paTHbIM XONOAUNBHUKOM B TedeHue 3 4yacoB npu
WUHTEHCMBHOM nepeMewmBaHud. OXnaguB peakUMOHHLIA pacTBOpP A0 KOMHATHOM TeMnepartypbl, OT(uUNbLTPOBLIBANU
HepacTBopuMble MaTtepuans!. [onyyeHHsln uneTpaT NpomMbIBanM HaCbIWEHHbLIM BOAHLIM pacTBopom GukapBoHaTa
HaTpua. Tlony4YyeHHbIAd opraHMyYeckuid crnoin ocywanu Hag 6e3BOAHbIM CynbhaTOM MarHusi, KOHUEHTPUpOBAamnu Mo,
NOHWKEHHLIM AAaBfIEHUEM WU 3aTEM ynapusanu Aocyxa C UCNONb30OBaHUEM BaKyyMHOro Hacoca. lcnonesosas 500mr
MONy4EeHHOro Npu 3TOM neHoobpasHoro BelecTsa u 1,424r 5-cpranumuaoneHtaHaMmuauH 1/2 kapboHara, nony4eHHoro B
CChINOYHOM npuMepe 15, B kayecTBe UCXOAHLIX MaTepuanos, MOBTOPANU MPOUEAYPY, TAKYIO Ke, KaK B CCbINIOYHOM
npumepe 16, M B pesynbtare nonydunu 316mr  4'-[(2-(4-dpTanumnpobytun)-1,4,5.6-TeTparugpoumupasof4,5-
d][1]16eH3a3enuH-6-unjkap6oHun]-2-cdeHunbeHsatunuaa.



PU3UKOXMMUYECKWE CBOWCTBA:

MC (FAB): 686 (M* + 1).

CcCbINoYHbIN NpumMep 19

B cTpye aproHa pacteopanu 10mn teTparugpodypaHa 60% ruapua HaTpus, U NONyYEHHbIH pacTBOp cmellmMBanu ¢
2,0r 6eH3unuMaHuaa, nepeMeluMBani 1 yac npu KOMHaTHON Temnepartype, elle cMmewwmsanu ¢ 3,69r 1,4-gubpombyraHa
U onate nepemewwmsanu 16 4acoeB npu KOMHATHOW TemnepaTtype. PeakuMOHHYK CMeCb CMeLluMBanu ¢ BOAOW U
aTunaueraTom, otaensAnu o6pasoBaBLUMACA NPU STOM OPraHUYECKUIA CrOoi, NMPOMLIBANM €ro HaCbIWEHHbIM BOAHBLIM
pacTBOpPOM Xnopuaa HaTpusa u 3atem ocyanu Hag 6e3BogHbiM cynedaToMm marHus. Mocne yganeHus pacTBopuTens
nyTeém OTIOHKM NOA MOHWKEHHbIM [JaBMEHWEM TMONYYEHHbIW B pe3ynbTaTe oOCTaToOK NOABEprand KOMOHOYHON
XpomaTorpadpun Ha cunukarene, ¥ NoslyYeHHbIA rekCaHoBbIA anaT cMewunBanu ¢ 45Mn CEPHOR KACIOTbI U B TEYEHUE
24 4acoB HarpeBanu ¢ oBpaTHbIM XONoAUIbHUKOM. OXnaauB peakUMOHHbIA PacTBOP A0 KOMHATHOW Temnepartypsl,
CMEeLMBanu ero ¢ neasHoin BOAOW U 3TunaueTtaTtom Ans OTAENEHUs BOAHOMO Cros, KOTOPbIA 3aTeM CMELUMBanu ¢
KOHUEHTPUPOBAHHON XNOPUCTOBOAOPOAHONW KACIIOTON WM 3TUNALETATOM, WU MOSMYYEHHbIA OPraHUYEeCcKMin Cron oTaensanu,
NPoOMbIBaNM BOAOW W HACbIWEHHbIM BOAHLIM PAaCTBOPOM Xnopuaa HaTpua W 3ateMm ocywanu Hag 6e3soaHbIM
cynbatom MarHus. Yganus pacTBOPUTENb NyTEM OTIOHKWM MOA MNOHWKEHHLIM AaBfeHUeM, nonydunu 978mr 1-
PeHUNUMKNONEHTaHKaApPOOHOBOI KUCHOThI.

PU3UKOXMMUYECKWE CBOWCTBA:

TH-AIMP (3 m. a. B CDCls, BHYTpeHHUI cTaHgapT TMC): 1,84-2,08 (8H, m), 7,21-7,45 (4H,m).

MC (El): 190 (M*).

CchbInoyHbI npumep 20

Mcnonb3osas 2,0r 6eH3unumaduga u 3,9r 1,5-gubpomneHTaHa, NnoOBTOPANU NpoLeaypy CCbINOYHOro npumepa 19 u s
pesyneTare nony4yunu 980mr 1-heHUNUMKNorekCaHkapGoOHOBOR KUCTOTbI.

PU3UKOXMMUYECKWE CBOWCTBA:

H-AAMP (5 m.4. B CDCls, BHYTpeHHuii ctanaapt TMC): 1,26-1,87 (10H, m), 7,22-7,52 (4H, m).

MC (El): 204 (M*).

CcChbINoYHbIA Npumep 21

B 20mn auxnopmeTtaHa cmelwmBanu 978mr 1-peHUnuUKNoneHTaHkapBboHOBOM KUCOThI, MOMYYEHHON B CCbINIOYHOM
npumepe 19, ¢ 0,7Mn okasunxnopuaa v nepemeluMBany B TedeHue 1 4yaca Ha nepsaHon GaHe. ocne OTrOHKM
pacTBOPUTENS MONYYEHHbIA OCTaTOK pacTeopanu B 10Mn guxnopmetraHa u gobasnanmu Kk 20Mn AMXIOPMETaHOBOMO
pacrtsopa, cogepxaswero 1,24r 1-(4-amuHoBeH3oun)-2,3,4,5-teTparngpo-1H-1-6eHzasenun-5-ona  u  0,72mn
TpUaTUNaMuHa, U CMecb nepemewMBanu 3 4aca npu KOMHaATHOW TemnepaType. MOonyyYeHHbId peakuMOHHbIA pacTBop
CMELUMBAaNnu C HacCbIWEHHbIM BOAHLIM PAcTBOPOM kapboHaTa HaTpus ANs OTAENEHUS OPraHUYecKoro Cros, KOTOPbIN
3aTeM MpOMbIBaNM BOAOW W HACLILWEHHbIM BOAHLIM PACTBOPOM XMOpuWAa HATpuA U ocywanu Hag 6e3BoAHbIM
cynepatoM marHus. Ypanus pacTBOPWUTENL MYTEM OTFOHKM MOA MOHWXKEHHLIM AABMEHWEM, MNONYYEHHbIA OCTaTOK
noaseprany KONOHOYHOW XpomaTtorpaduun Ha cunukarene, u B pesynstaTte nonydanu 739mr 1-[4-(1-deHunuuknoneHrax-
1-un)amuHobeH3oun]-5-okco-2,3,4,5-1H-1-6eH3asennHa u3 anarta xnopodopm-MeTunoBbIn cnupt (50:1).

PU3UKOXMMUYECKWE CBOWCTBA:

MC (FAB): 453 (M* + 1).

CChbINOYHbIN Npumep 22

Wcnone3sosae 980mMr 1-dheHUNUMKNOrekcaHkapGoHOBON kucnoTel U 1,2r 1-(4-amuHo6eHsonn)-2,3,4,5-teTparugpo-
1H-1-6eH3a3ennH-5-0Ha B KaAYeCTBE UCXOAHLIX MAaTEpManoB, NOBTOPANM NPOUEAYpPY CCbIMIOYHOro npumMepa 21, uB
pesynbTare nonyvyanu 1,453r 1-[4-(1-deHunuuknorekcad-1-umyamuHobeHsounn]-5-okco-2,3,4,5-1H-1-6eH3asenunHa.

PU3UKOXMMUYECKWE CBOWCTBA:

MC (FAB): 467 (M* + 1).

CcChbINoYHbIN NpumMep 23

Mocne pactBopeHua 2,966r 1-(4-HuTpobeHsoun)-2,3,4,5-TeTparngpo-1H-1-6eHsasennH-5-oHa B CMELLAHHOM
pacTeopuTene, coctoaswem U3 925mn xnopodgopma n 9,2Mn aTunaueTaTa, nosnyyYeHHslid pacTBop cMewunBanu ¢ 5,34r
6pomMuaa Meau WM MOABEPranu HarpeBaHuio € 06paTHbIM XONMOAUMBHUKOM B TEYEHWE 2 4acoB NPU UHTEHCUBHOM
nepeMeLluMBaHud. Oxnagus peakUUOoHHbIR PacTBOpP A0 KOMHATHOW Temnepartypbl, OT(UNLTPOBLIBAMNNM HEPACTBOPUMbIE
mMarepuanbsl, U MONy4YeHHbIA UMIbLTPAT NPOMbIBANMA HACBIWEHHbLIM BOAHLIM pacTBopoM OukapGoHaTa HaTpus.
Mony4YeHHbIR OpraHUYecKuii Cnoii ocywanu Hag 6e3BoaHbIM CynbdaToM MarHusl, KOHUEHTPUPOBANM NOA MOHMKEHHbIM
JaBneHMeM W 3aTeM ynapuBanu JOCyXa C MCNONb3OBAHMEM BaKyyMHOro Hacoca. [MonydeHHoe npu 3TOM TBepaoe
BELLECTBO pacTBopsnu B 250Mn xnopodopma, U NonydeHHblid pactsop cMmewmsanu ¢ 10,5r kapboHata kanua u 5,12r
auetTamuguHrugpoxnopuga u noasepranu 20-4acCoOBOMY HarpeBaHuild ¢ obpaTHbIM - XonoaunbHUkoMm. Oxnague
peakUMOHHbIA pacTBOp A0 KOMHATHOW TeMnepaTtypbl, yaananu nyrem (punsTpoBaHUs HepacTBOPUMBLIE MaTepuansbl, U
NOMyYeHHbIA PUNLTPAT MPOMBLIBANM HACLILEHHLIM BOAHbLIM pacTBOpoM GukapBoHaTa HaTpus, BOAOW U HACBILEHHbLIM
BOAHbLIM PACTBOPOM Xropuaa HaTpus u ocywanu Hag 6e3sogHbiM cynbdpatom MarHuda. locne OTroHku nog,
MOHUXKEHHLIM JAaBNEHUEM PACTBOPUTENSA MONYYEHHbIAH OCTATOK MOABEPranu KOJNOHOYHOW XpomaTorpaduu Ha
cunukarene, B pesynerate dero nonydanu 2,077r 6-(4-HutpobeHsoun)-2-metun-1,4,5,6-teTparngponmuaasof4,5-
d][1]6eH3a3ennHa u3 antarta xnopocgopm-meTunobli cnupt (30:1).

PU3UKOXMMUYECKWE CBOWCTBA:

MC (FAB): 349 (M* + 1).

CcChbINOYHbIN NpumMep 24

B ctpye aproHa cycneHgupoBanu 144mr 60%-Horo rugpuga Hatpus B Hebombwom ob6veme N,N-
aumeTtuncopmamuaa, U K NONy4eHHo cycneHsuu gobasnanu 3ateM no kannsm (Npu oxXnaxaeHun Ha neasiHon 6aHe)
pacTBOp, MONy4YEHHbI nyTem pacTBopeHus 500mr 6-(4-Hutpobensoun)-2-metun-1,4,5,6-TeTparugpoumuaaso-[4,5-
d][1]6eH3a3zenuHa B 20mn N,N-gumeTtundhopmamuga. MNocne 1 yaca nepemMeLlMBaHUS NPU KOMHATHOW Temnepartype
peakunoHHbIn pacTeop cmewmBanu ¢ 0,11mMn MeTunMoguaa U nepemelurMeann 24 yaca npu KOMHaTHOW TemnepaType.
CMmelmBanu peakuMOHHbIA pacTBOp € BOAOW W XNOpPOPOPMOM, WU MNOMYYEHHLIA OpPraHUYecKUid CrNon OTAENANMm,
NPOMbIBANW HACBILWEHHbLIM BOAHbLIM PACTBOPOM XIOPUAA HATPUA W 3aTeM ocyluanu Hag 6e3BoHbIM CynbdaToM MarHus.



Mocne ypaneHua pacTBOPUTENS NYTEM OTIOHKM MOA MOHWXKEHHbLIM JAaBIIEHUEM MONYYEHHbIA OCTATOK NOABepranu
KOMOHOUYHOI xpomarorpadpun Ha cunukarene, nonyy4us B pesynerate 351mr 6-(4-Hutpobensonn)-2,3-gumetun-3,4,5,3-
TeTparugpoumuaasof4,5-dj[1]6eH3aszenuHa U3 snara xnopocgopm-meTunosbli cnupt (30:1).

PU3UKOXMMUYECKWE CBOWCTBA:

H-AIMP (5 m.g. B CDCls, BHYTpeHHMiA cTaHgapT TMC): 2,37 (3H, ¢), 2,85-2,90 (1H, m), 3,12 (1H, m), 3,36-3,51 (1H,
M), 3,59 (3H, ¢), 5,14-517 (1H, an), 6,57 (1H, n), 6,83 (1H, 1), 7,22-7,26 (3H, m), 7,92 (2H, n), 7,26 (1H, n).

MC (FAB): 303 (M* + 1).

CcChbINOYHbIN NpumMep 25

B 50mn meTunosoro cnupta pactsopanu 1,421r 6-(4-Hutpobensounn)-2,3-aumetun-3,4,5,6-teTparuapoumugasol4,5-
d][1]-6eH3asenuHa, u nonyyeHHsIn pacTeop cMelwmBanu ¢ 300Mr nannagus Ha yrne ¥ noasepranu rugpupoBaHuto npu
HOpMansHOM AasneHuu. MNocne OKOHYaHWA MOTMOLWEHUS BOAOPOAA PEaKUMUOHHYIO cMeChb (PUNLTPOBANM U NOMYYEHHLINA
dunbTpaT  KOHUEHTpUpOBanu, nony4us B pesynbtate  571mr  6-(4-amuHoBeH3oun)-2,3-gumetun-3,4,5,6-
TeTparuapoumugaso[4,5-d][1]6eHsasenunHa.

PU3UKOXMMUYECKWE CBOWCTBA:

MC (FAB): 333 (M*+ + 1).

Mpumep 35

B 10Mn wmetunosoro cnupta pactsopanu 392mr 4'-[(2-(2-cbTanumugoatun)-1,4,5,6-tetparnapoumunasof4,5-
d][1]16eH3a3enuH-6-unykapboHun]-2-peHunbeHsaHunmMaa, Mosy4eHHOro B CCbIMIOYHOM npumepe 16, U NOMyYeHHbINA
pacTeop cMewwmanu ¢ 10mMn pactsopa MeTUNaMUH-METUNOBLIA CAMPT U NepeMeLuMBanu npu KOMHaTHON TemnepaType
B TeyeHue 4 vyacoB. PeakuynOHHbLIA pacTBop cMewmBanu ¢ XrnopodpopMoM U 1H XIOPUCTOBOAOPOAHOW KUCMNOTOW AnA
OTAENEHUa BOAHOrO Cros, KOTOPbLIA 3aTeM CMeLuMBanu ¢ XnopogopMom U HerTpanusosanu 1H ruapoKCMAOM HaTpus
ANs OTAENEHUss OpraHudeckoro cnosd. OpraHuJeckuit Cnoi NPoMbIBaNM BOAOW UM HACLILEHHLIM BOAHbLIM PacTBOPOM
Xrnopuga HaTpus, ocywanu Hag 6e3BoaHbIM CynbdaToOM MarHus, Mocne 4ero yaansanu pactBOPUTENb NYTEM OTTOHKM
NoA, NMOHMXKEHHLIM AaBrneHWem. onydeHHbId NpU 3TOM OCTaToK pacTtBopanu B HebomnbwoM ob6beMe aTunauerata u
CMELUMBAnu cO CMEeChI0 4H XNOPUCTOBOAOPOAHAA KUCNOTA-3TunaueTar, u nocne npomeiBku o6pasoBaBLUErocs ocagka
3TUNOBLIM  CMpTOM  nonydanu  70Mr  4'-[(2-(2-amuHoatun)-1,4,5,6-TeTparugpoumunaaso[4,5-dJ-[1]6eH3asenuH-6-
un)kap6oHun]-2-cheHunbeHsanunuaa-2HCI B Buae amopdpHOro Teepaoro BeLlecTsa.

PU3UKOXMMUYECKWE CBOWCTBA:

H-AMP (8 m.4. B AMCO-ds, BHYTpeHHUiA ctaHaapT TMC): 1,44-1,64 (3H, M), 2,06-2,11 (2H, M), 2,26-2,30 (2H, m),
4,96 (1H, m), 6,86-7,58 (06w, 17H), 8,14 (1H, n), 15,0 (1H, wmp.).

MC (FAB): 52 8 (M* + 1).

Mpumep 36

Wcnonbsya 389wmr 4'-[[2-(3-bTanumugonponun)-1,4,5,6-teTparugpoumupasol4,5-d][116eH3asenunH-6-unjkapboHun]-
2-heHunbeH3aHunuaa, Monyd4eHHOro B CCbITIOYHOM npumepe 17, B KayecTBe UCXOAHOrO marepuana, noBTOPsU
npoueaypy npumepa 35, 1 NONy4YeHHLIA NPOAYKT MOABEPranu NepekpucTannusauum U3 CMecu STUNaueTarT-sTUNoBLINA
cnupTt, nonyuus B pesynbtare 90mr 4'-[[2-(3-amuHonponun)-1,4,5,6-teTparuapoumupasof4,5-d][116eH3asenuH-6-
unjkap6oHun]-2-peHunbensanunuaa-2HCI.

PU3UKOXMMUYECKWE CBOWCTBA:

TemnepaTypa nnaeneHunsa 220-223°C,

JaHHble anemeHTHOro aHanusa (Cs4HaiNsO2-2HCI-3H20):

C(%) H(%) N(%) C1(%)

BbluucneHo: 60,79 5,88 10,37 10,60

HainaeHo: 60,51 5,76 9,94 10,30

H-AMP (8 m.a. B OMCO-ds, BHYTpeHHMiA ctangapT TMC): 1,44-1,64 (3H, m), 2,14-2,17 (2H, m), 3,40-3,45 (4H, m),
4,96 (1H, m), 6,82-7,54 (06w, 17H), 8,14 (1H, n), 15,0 (1H, wwmp.).

MC (FAB): 542 (M*+ + 1).

Mpumep 37

Wcnonesys 316mr 4'-[[2-(4-branumupobytun)-1,4,5,6-TeTparugpoumupasol4,5-d][116eHsasenunH-6-unjkapboHun]-2-
deHunbeHsaHunMpaa, NONYYEHHOro B CCbIMOYHOM MpuMepe 18, B KadvecTBe UCXOAHOrO0 marepuana, MnoBTOPSANM
npouenypy npumepa 35, uB pesynbtate nonyuunu 136mr 4'-[[2-(3-amuHobyTun)-1,4,5,6-teTparugpoumupasof4,5-
d][1]16eH3a3enuH-6-unjkap6oHun]-2-cdeHunbensanunuaa-2HCI B Buae amopdHOro nopoLuka.

PU3UKOXMMUYECKWE CBOWCTBA:

YucroTta nocne BOXKX: >90% (TOSOH ODS-80T).

H-AMP (8 m.a. B OMCO-ds, BHYTpeHHMIA ctangapT TMC): 1,20-1,26 (2H, m), 1,44-1,64 (3H, m), 2,14-2,17 (2H, m),
3,40-3,43 (4H, wup.), 4,99 (1H, m), 6,86-7,58 (06w, 17H), 8,14 (1H, o), 15,0 (1H, wwmp.).

MC (FAB): 556 (M* + 1).

Mpumep 38

Mocne pactBopeHus  726mr  1-[4-(1-chbeHunuuknoneHTaH-1-un)-kapbokcamuaobensonn]-5-okco-2,3,4,5-1H-1-
6eH3asennHa, NONYYEHHOr0 B CCbIIOMHOM npuMepe 21, B CMELIaHHOM pacTBopuTene, cocrosasweM u3 35mn
xnopocopma M 4mn sTunaueTata, NOMyvyeHHbId pacTBOp cmewwmsBanu ¢ 717mr Gpomuaa meau W noasepranu
HarpeeBaHutd ¢ o06paTHbIM XONMOAWUMBHUKOM B Te4YeHue 1 4yaca npu UHTEHCUMBHOM nepemewMBaHun. Oxnagus
peakUMOHHbIA pacTBOpP A0 KOMHATHON TeMnepaTypsl, OTUNLTPOBLIBANM HEPACTBOPUMBIE MaTepuans!, U MOJyYEHHbIRA
unbTPaT MNPOMbIBANM HACLILWEHHbIM BOAHLIM pacTBOPOM OGukapboHata HaTpusi. TONyYeHHbIA OpraHUYeckuin croin
ocywanu Hag 6e3BoaHbIM CynbdaToM MarHus, KOHUEHTPUPOBANU MOA MOHMXKEHHLIM AAaBINEHUEM U 3aTeM ynapusanu
Jocyxa C UCMONb30BAHWEM BAaKyyMHOro Hacoca. [MonydyeHHoe npu 3TOM TBEpPAOE BELUECTBO pacTBopsanu B 50mn
xnopocopma, U NONydYeHHbIA pactBop cmewmBanu ¢ 1,6r kapboHata kanusa u 780Mr auetamuauHrnapoxnopuaga u
noasepranu 20-4acoBOMYy HarpeBaHulo ¢ 06paTHbLIM XONOAUNbHUKOM. OXNnaaus peakUUOHHbIA pacTBOP A0 KOMHATHOW
Temneparypbl, yaansanu nyteM (punbTPoBaHUA HEPACTBOPUMbIE MaTepuarnsl, U MONYYEHHbIA unbTpaT npoMbiBanu
HacCbILWEHHbIM BOAHbLIM pacTBOpoM GukapboHaTa HaTpus, BOAON U HACBILLEHHLIM BOAHbLIM PACTBOPOM XITOPUAA HATPUA U
ocywanu Hag 6e3BogHbiM cynbgaTom MarHus. locne OTroHKM noA MOHWXKEHHbIM JaBEHUMEM pPacTBOPUTENS



NOSIy4eHHbIN OCTATOK noAsepranit KONMOHOYHOW XpomaTtorpadpuu Ha cunukarene, anart xnopodopmM-MeTUNOBLIA CNUPT
(30:1) cmewmBanu (B atunauerare) CoO CMECbi0 4H XNOPUCTOBOAOPOAHAS KUCMOTa-aTunauerar, U 3aTem OocCTaTok,
MOMYyYEHHbIA NOCNE OTTOHKWM PACTBOPUTENSA, NEPEKPUCTANIM3OBLIBANIU U3 STUMOBOTO CIMPTA, U B pe3ynbTate nony4unu
181wmr N-[4-[(2-meTun-1,4,5,6-TeTparuapoumuaasol4,5-d][1]6eH3asenuH-6-
un)kap6oHun|dpeHnnumknoneHTaHkapbokcamuaorugpoxnopuaa.
DUUKOXUMUYECKME CBOUCTBA;
TemnepaTypa nnaeneHunsa 213-216°C.
LaHHble anemeHTHOro aHanusa (Cs1HsoN4O2-HCI-2,5H20):
C(%) H(%) N(%) Cl(%)
BbluucneHo: 65,08 6,34 9,79 6,20
HailpeHo: 65,09 598 9,73 6,28
TH-AIMP (5 m.4. B JMCO-ds, BHyTpeHHUI cTaHaapT TMC): 1,54-1,64 (8H, m), 1,90-2,00 (1H, m), 3,68 (3H, c), 2,97-
3,12 (2H, m), 4,99 (1H, m), 6,82-7,41 (06w, 13H), 8,08 (1H, n), 14,6 (1H, wup.).
MC (FAB): 491 (M* + 1).
Mpumep 33 9
Wcnone3sys 1,38r 1-[4-(1-penunuuknorekcaH-1-unykapbokcammaobensoun]-5-okco-2,3,4,5-1H-1-6eHsasenuna, 1,32r
6pomuaa megu u 1,4r aueTamUaMHIMAPOXIOPUAA B KAYECTBE UCXOAHLIX MaTeEpManos, NOBTOPANU NpoLeaypy npumepa
38, u B pesynstate nonyuurm  877mr  N-[4-[(2-meTun-1,4,5,6-teTparuapoumnupasof4,5-d][1]6eH3asenunH-6-
un)kap6oHun|gpeHun]-1-gpeHnnuuknoreckaHkapbokcaMmuaornapoxnopuaa.
DUIUKOXMMUYECKME CBOMCTBA:
TemMnepaTypa nnaeneHunsa 222-225°C.
OaHHble anemeHTHOro aHanusa (CseHs2N4O2-HCI-1,4H20):
C(%) H(%) N(%) Cl(%)
BbluucneHo: 67,87 6,37 9,89 6,26
HailpeHo: 67,53 6,76 9,64 6,21
H-AMP (5 m.4. B JMCO-ds, BHYTpeHHuii ctaHgapt TMC): 1,27-1,73 (10H, m), 1,90-2,00 (1H, m), 3,68 (3H, c), 2,97-
3,12 (2H, m), 4,99 (1H, m), 6,82-7,41 (06w, 13H), 8,08 (1H, n), 14,6 (1H, wup.).
MC (FAB): 505 (M* + 1).
Mpumep 40
B 30mn guxnopmMeTaHa pactBopsanu 512mr o-peHUNBGeH30MHON KUCMOTbI, U MONyYEHHbIA pacTBOp, OXna)kaas Ha
neasHon 6aHe, cMmewwusanu ¢ 0,45Mn okcasunxmopuga M nepeMeluuBanu B TedyeHue 1 daca. [locne OTroHKU
pacTBOPUTENSA NMOA MOHUXKEHHBLIM AABNEHUEM MONYYEHHbIN B pesynbTare ocTaTok pacteopany B 10mMn guxnopMeraHa u,
nepeMeLlnBas Ha neasHoi 6aHe, gobasnanu no kannam Kk 30Mn AUXNOPMETAHOBOrO pacTeopa, coaepkasLwiero, 571mr
6-(4-amuHobeHsoun)-2,3-gumeTun-3,4,5,6-teTparngpoumungaso[4,5-d][1]6eHsasenuna u 0,72mn TpuatunamuHa. MNocne
nogorpesaHua A0 KOMHATHOW Temnepatypbl peakUMOHHBLIA pacTBoOp nepemMewmBann 6 4vacoB. [lOnyYeHHbIl
peakUMOHHbI pacTBOP CMELUMBANMA C HACbIWEHHbIM BOAHLIM pacTBopoM OukapboHaTta HaTpus And OTAENEHus
OPraHWYECKOro Criosl, KOTOpbId 3aTeM NPOMbIBANM BOAOW W HACbIWEHHbLIM BOAHbLIM PACTBOPOM XNopuaa HaTpus u
ocywanu Hag 6e3BoaHbIM CynbdaToOM MarHus. Yaanue pacTBOPUTENb MYTEM OTFOHKM NOJ MOHUXKEHHLIM AABMEHUEM,
noaBeprany MONy4YEHHbId B pe3ynbTaTe OCTAaTOK KOMOHOYHOW XpomaTorpaduu Ha cunukarene, nonydeHHbln anoar
xropodopM-MeTMnoOBbLIA cnupT (30:1) cmelwnBannM Co CMEChbI 4H XNOPUCTOBOAOPOAHAA KUCOTa-aTunauerTar, nocne
Yyero OCTarok, MONyYEHHbI NOCNe OTrOHKA PacCTBOPUTENA, NEPEKPUCTANNU3OBbLIBANM U3 CMECU 3TUNOBLIA CNUPT-
AU3TUNoBbIN acup, uTo Aano B pesynstare 230wmr 4'-[(2,3-aumeTun-3,4,5,6-TeTparugpoumugasof4,5-d][1]6eHsasenuH-6-
un)kap6oHun]-2-heHunbeH3aHuNuaruapoxXnopuaa.
DUIUKOXMMUYECKME CBOMCTBA:
TemnepaTypa nnasneHunsa 195-198°C.
JaHHble anemeHTHOro aHanusa (CssH2sN4O2-1,1HCI-2,8H20):
C(%) H(@%) N(%) Cl(%)
BbiyucneHo: 65,71 5,80 9,29 6,47
HailpeHo: 65,73 5,61 9,82 6,96
H-AMP (5 m.a. B AMCO-ds, BHYyTpeHHuUiA ctangapt TMC): 2,37 (3H, c¢), 2,85-2,90 (1H, m), 3,12 (1H, m), 3,36-3,51
(1H, m), 3,59 (3H, ¢), 5,14-5,17 (1H, wup.), 6,72-7,57 (06w, 17H), 8,02 (1H, a).
MC (FAB): 513 (M* + 1).
CcChbINOYHbIN NpumMep 26
B 15mn meTuneHxnopuga pacreopsanu 3,0r o-heHun6eH30M-HON KUCNOTLI, U K NONYyYEeHHOMY pacTBopy AoGaensanu
npu OXNaXKaAeHUU- Ha neaaHouw 6GaHe katanuTuvecku 3sddpekTuBHOe Konu4yecTso aumetundopmamupga u 1,98r
TUOHUNxopupa. [locrne MOCTENEHHOro noAOorpeBaHWs A0 KOMHATHOW TemnepaTtypbl PEeakuuOHHYK CMEChb
nepeMeLuMBanu npu 3TOl Temneparype B TedyeHue 1 4aca, nocrne 4Yero OTTOHANM NOoA MOHWXKEHHbIM AaBnEeHUEeM
pactBoputens. [lonyyeHHblli ocTaTok cmvewmBanu ¢ 15mn 6eH3ona U OnATb KOHUEHTPUPOBAmNM Noj NOHUKEHHBLIM
aasneHuem. ONyyYeHHbId NpUM 39TOM MACRAHUCTBIA MaTepuan pacteopsanu B 20mn aueToHa U cMelwmsanu, npu
oxnaXaeHun Ha neasHoin 6aHe, ¢ 2,08r n-amumHobeH3oMHONW kucnotbl U 2,02r N,N-gumeTunaHunuHa, nocne 4ero
NOSIYYEHHYO CMECh MOCTENEHHO MOAOrpeBanu A0 KOMHaATHOW TemnepaTypbl. Nocne 1,5 yacoB nepemeluMBaHUa npu
3TOW Temnepartype peakuuOHHbIA pacTBop cmewwuBanu ¢ 20Mn BOAbLI, M BbiNABLIMA OCAAOK OT(MNLTPOBLIBASIM.
BbiCyLUMB €ro no NoHWXeHHbIM AaBneHueM, nonyuunu 4,52r 4-(audpeH-2-unkapbokcuammua)6eH30MHOW KUCTOTbI B BUAE
6€enoro KpUCTanIUMUYECKoro NOpoLLKa.
DUIUKOXMMUYECKME CBOMCTBA:
H-AMP (5 m.4. B AMCO-ds, BHYTpeHHUiA cTaHaapT TMC): 7,28-7,61 (8H), 7,66 (2H, o), 7,86 (2H, o), 10,57 (1H, c).
MC (El): 317 (M*).
CcChbINoYHbIN Npumep 27
B 5mn meTuneHxnopuga pacreopsnu 500mr 4-(audpeH-2-unkapbokcuaMmua)beH30MHON KUCHOThI, U K NONYyYEeHHOMY
pactBopy ao6aBnanu npu  OXNaXAeHUM Ha neaaHoi  GaHe  kaTanuTuydeckn  3dhpeKkTUBHOE  KONMUYECTBO



anvetundgopmamuga n 220Mr okcanunxnopuga. rocne nNoCTEneHHOro noJorpeBaHus 40 KOMHATHOW Temnepatypbl
peakUMOHHYK0 CMeChb MepeMeLuMBanu npu 3ToiW TemnepaTtype B TedeHue 1,5 4yacoB, Mocne 4Yero OTroHANM nog,
NOHUXKXEHHBLIM AaBMNEeHNEM pacTBOpUTENb. [onyJYeHHbIn ocTatok cmewsany ¢ 10Mn 6eH3ona u onATb KOHUEHTpUpoBanu
noA, NOHWKEHHLIM AaBreHUeM. MOoNMyqeHHbIR NpU 3TOM MacnsaHUCTbLIR MaTepuan pacTBopsanu B 5Mn metuneHxnopuaa
ANs NonyyYeHus pacTBopa xrnopaHruapuaa.

Oxnakgasa Ha negsiHoi 6aHe, 3TOT MOMyYeHHbIA pacTBOP ruagpoxnopuaa Ao6aBnsanu K 2,5mMn MeTUNEHXNOPUAHOro
pacrtsopa, coaepxoBwero 254mr 5-0kco-2,3,4,5-tetparugpo-1H-1-6eHzaszenuHa u  149mr nupuauHa. Tlocne
NOCTENEHHOTO NOAOIrPEBAHUA A0 KOMHATHOW TEMNEPATYPhl PEAKLUMOHHYHO CMECH NEPEMELLMBAnK Npu 3TOW TemnepaType
npumepHo 2 4vaca. lNonyyeHHbId peakUMOHHbIA pacTBOp CMeLwMBanu ¢ Smn Metunenxnopuga u 10mn Boabl AnA
OTAENEHUsT OPraHMYecKoro Crosl, KOTopbliA 3ateM npombiBanu 10mn pas3BGaBneHHOR XNOPUCTOBOAOPOAHOW KUCNOThI U
10Mn 5%-HOro BOAHOrO pacTteopa kap6oHaTa HaTpus. [ocne KOHUEHTPUPOBAHUS OPraHUYECKOro Cnost NoA MOHUKEHHbIM
JaBneHneM nonyyYeHHbld B pesynsTaTe aMmopdHbIi NOPOLLOK NogBeprani KOMOHOUYHOW XpomMartorpadun Ha cunukarene
(antoeHTOM 6Gbina CMecb MeTuneHxnopua:.sTunauetar = 6:1) ana ynasnueaHusa cpakuuid, coaepXKaBLUMX Lenesoe
coeguHeHue, U 3aTemM, OTOrHaB U3 dpakuuii pacTsopuTesnb, nonyyuunu 330mr 2-cheHun-4'-[(5-okco-2.3,4,5-TeTparnapo-
1H-1-6eH3asenunH-1-un)kapboHun]beH3aHunuaa B Buae amopdHOro nopoLLKa.

PU3UKOXMMUYECKWE CBOWCTBA:

H-AAMP (8 m.A. B CDCls, BHyTpeHHn ctaHgapt TMC): 2,19 (2H, m), 2,86 (2H, m), 4,03 (2H), 6,69 (1H, M), 6,8-7,6
(15H), 7,85 (1H, m).

Mpumep 41

Mocne pacteBopeHusa 2,71 2-peHun-4'-[(5-okco-2,3,4,5-teTparngpo-1H-1-6eHsasenuH-1-unm)kapboHun]6eHsaHunuaa
B 40mn xnopochopma nONy4veHHbld pacTeop cmewmBanu ¢ 1,92r nepbpomuaa nupuauHuiirngpobpomuga u
nepemewmsanu npu 40°C B TeyeHue 60 MUHYT. [locne oxna)kgeHUMs A0 KOMHATHOW TemnepaTypbl peakuUOHHbLIN
pacTBOp NpoMbIBanNM ABaxabl BOAOW W 3areM ocywanu Hap 6e3sogHbiM cynbdatom marHus. [locne OTroHKu
pPacTBOPUTENA MOMNYYEHHbLIA OCTATOK pacTeopanu B 120Mn xnopodpopma, U NOMAYYEHHbLIR pacTBOp cMmewwmusanu ¢ 2,71
auetamuauHruapoxnopuga u 552r kapboHata kanusa u noasepranu 20-4acoBOMYy HarpeBaHuIO € 06paTHbIM
XONOAWUNBHUKOM B CTpye aproHa. [Mony4YeHHblid peakuynoHHbIA pacTBOp CMeLuMBan ¢ BOAOW U nogeepranu ¢asoBomy
pasgeneHuo Ana otaeneHus xrnopodopMHOro Crios, KOTOPLIA 3aTeM ocywanu Hag 6e3BofHbIM CynbdaToOM MarHus.
Mocne OTroHKM pacTBOPUTENS MOMYYEHHLIA OCTATOK MEPEKPUCTANNU3OBbLIBANA M3 METUMOBOrO CNUpTa, NONy4yuB B
pesyneTare 2,09r 4'-[(2-meTun-1,4,5,6-TeTparngpoumugasof4,5-d][1]6eHsasenuH-6-un)kapboHun]-2-
deHunbeHzaHunupa. O3T0 coeauHeHue Kpuctannu3osanu u3  31,5mMn stunosoro cnupra u  27,2vn 1H
XNOPUCTOBOAOPOAHONW  KUCAOTLI, YTO Aano  HeouulleHHsle  kpuctannbel  (B-kpuctanm) 4'-[(2-meTun-1,4.5,6-
TeTparuapoumuaasof4,5-d][1]6eHsasenunH-6-un)kap6oHun]-2-peHnnbeHsaHunuarnapoxnopuaa. 31un Kpuctansnbl
cycneHgupoBanu B 45mMn aueToHMTpuUna, Harpeeanu ¢ o6paTtHbIM XONOAWILHUKOM B TedeHue 30 MUHYT, oxnaxkganw,
OoT(UNLTPOBLIBANU M CYLLIUNK, MONMYyYUMB B PE3YNbTATE HEOYULLEHHLIE KpucTtamnbl (y -kpuctann). 3arteMm ux
cycneHagupoBanu B 26Mr 3TUNOBOrO CNUPTa, Harpeeanu ¢ o6paTHbIM XONOAUIMBHUKOM B TedeHue 30 MUHYT, oxnaxaganu,
OT(UNLTPOBLIBANU W CyWMnM, 4TO pJano B pesynbTate 1,6r 4'-[(2-meTtun-1,4,5,6-TeTparuapoumungaso-[4,5-
d][1]16eH3a3enuH-6-unykapboHun]-2-peHUNGeH3aHUNMArnAPOXNopKUaa B BUAE KPUCTANNOB (o -KpucTann).

PU3UKOXMMUYECKUE CBOWCTBA (x-KpUcTann):

TemMnepaTypa nnasneHus

H-AMP (6 m.a. B AMCO-ds, BHYTpeHHuii ctangapt TMC): 2,66 (3H, c), 3,00 (1H, 1), 4,99 (1H, m), 6,89 (2H), 7,14
(1H, 1), 8,02 (1H, a), 10,31 (1H, ¢), 14,6 (1H, wup.).

MC (El): 498 (M*).

Mpumepbl U3rOTOBIIEHMSA NEKAPCTBEHHLIX (POpPM

VHBEKUMOHHbIE pacTBOpLI

Komnosuuusa
CoctaB 1: CoeauHeHue no
HacTosaLwemy
n3obpeTeHuto 1,5Mmr
MonoyHasa kucnorta 0,2mMr
JNakTo3a 200,0mr
AuctunnupoBaHHasa Boja
ANa MHbeKUUin 2,0mn
B LleNnoM
CoctaB 2: CoeauHeHue no
HacTosaLWeMy
n3obpeTeHuto 1,5Mmr
MonoyHasa kucnorta 0,2mMr
rnuuepuH 52,0mr
AuctunnupoBaHHasa Boja
ANa MHbeKUUin 2,0mn
B LleNnoM

MpumepHo 300MN AUCTUANUPOBAHHOW BOAbLI ANA WUHBbEKUMA, copgepxkasweid 0,75r coeguMHeHUsa Mo HacTosAwemy
usobpeteHuto u 0,11 MONOYHOR KUCHOTbI, CMELWMBANKU C NpuMepHo 500Mn AUCTUNNUPOBAHHON BOAbI ANA UHBLEKLWUNA,
cogepxaswien 100r nakrosbl (Unu 26r rnauuepuHa), M cMmecb nepemewmsanu. Coaep>KUMOE MOSYYEHHON CMECK
pacTBopsAnM NyTeM HarpeBaHuss cMmecu npu 6°0C. Mocne oxnaxKgeHust A0 KOMHATHOM Temnepatypbl obwuin o6bem
pactsopa gosoaunu go 1000mn. 3TO0T NONy4YeHHbIA pacTeop PUNLTPOBANM Yepe3 MemBpaHHbId UNbTP, 3anuBanu no
2Mn B amnynbl, KOTOPbIE 3aTe€M 3anaMBanu U CTEPUIM30BAanNuM, U B pesyneraTe pacTBOP B KaKAOW amnyne coaepxan



1,5Mr coeanmHeHus No HacTosAWwemMy n3obpeTeHunto.

Tabnetku

Komnosuuusa

[TabneTkal

CoeaunHeHne nNo HacToALWEMY

n306peTeHunto 5,0mr
NakTo3a 73,2mr
KyKypy3HbIii KpaxMan 18,3mr
Mmapokcunponunuennionosa 3,0mr
Creapar marHus 0,5mr
AToro 100,0mr
[MokpbiTHE]

MMapoKCUNpPONUNMETUILENIONo3a

2910 2,5mr
Monuatunenrnukons 6000 0,5mvr
Tanbk 0,7vr
Okenpg TuTaHa 0,3mr
Toro 4,0mr
OBwuit utor 104,0mr

251 coeanHEeHUs1 NO HACTOALLEMY U30BpEeTEHUI0 CMeLLMBanu ¢ 366r NakTo3bl M U3MENbYanu B MOPOLLOK, NOMb3ysCh
pasmaneiBaowmm ycrponuctsom Sample Mill (npoussoacreso . "Hosokawa Micron"). IMocne paBHOMEPHOrO CMELUEHUA
391r 3TO M3MEenbYeHHOW cMecu € 91,51 KyKypysHOro Kpaxmana OCYLECTBNANU rpaHynupoBaHUE CMECU nyTem
pa3bpbiaruBaHusa Ha Hee 150r 10%-HOro BOAHOro pacrteopa rmapoKCUNPONUIILENIIONo3bl B rpaHynupyowein MaliuHe ¢
Kunawmm cnoem (npoussoactso ¢. "Okawara Mfg."). Mocne Cywku NONyYEeHHLIX rpaHyn Ux Nponyckanu cKBo3b CUTO
24mMeww, cmewmBanu ¢ 2,5r cteapaTta marHus U 3atem npeccosanu B Tabnetku (kaxxgas maccoit 100mr) Ha poOTOpHON
TabnetoyHoin mawuHe (npoussoactBo ¢. "Hata Tekko-sho") ¢ cuctemoit nyaHcoH-matpuuya 6,5Mm> x 7,8R. B
YyCTPONCTBE ANa nokpbiTua (npoussoacteo ¢. "Freund Sangyo") Ha nonydeHHble TabneTku pacneinsanu 154r BoaHoro
pacteopa ANA MOKPbITUA, copaepxaswiero 12,5r ruapokcunponunuensiionossl, 2,51 nonuatuneHrnukona 6000, 3,5r
Tanbka U 1,5r okcupa TuTaHa, B pesynbTarte Yero nonyyunu NOKPbIThIE MAEHKOW TabneTku, Kaxpgas U3 KOTOPbIX
copepxxana 4mr nreHOYHOro NOKPbITUA U 5,0Mr coeguHEeHNa No HaACToALWEMY U30BPETEHUIO.

TABIYUA 2
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