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CenbCK0OX035iCTBEHHbIE XHMHKATHI

Hacrosimmee wn3o0peTeHne OTHOCHTCS K COEIUHEHUSM, KOTOPblE NPUMEHHMBI B
00J1aCTH CeTBCKOro XO35HCTBA B KAYECTBE IepPOULIIIOB.

YuutbiBass ri00aNbHOE YBEIMUYEHHE CIPOCAa HAa MPOAYKTBHI NMHUTAHUS, CYLIECTBYET
MHPOBasi MOTPEOHOCTh B HOBBIX 00pa0OTKAxX ISl CHIDKEHUSI ITOTEPh CENbCKOX 035HCTBEHHBIX
KyJIBTYp OT 3a0oJieBaHUl, HACEKOMBIX M COpPHSKOB. Bo Bcem wmmupe cBbime 40%
CEeJIbCKOXO3SIICTBEHHBIX KYJBTYp ObUIO MOTEpsiHO nepexn ero cobopom. Ilorepu daktuuecku
YBEJIUYWINCH C cepeaunbl 1990-x ronos.

B EP0170191, EPO0176101, [EP0640600 u WO2010145992  onucaHsl
OEH30KCa3MHOHOBBIE COEIMHEHNS], KOTOPbIE SIBJISFOTCS MOJE3HIMU B KA4eCTBE repOULIIIOB.

I{enbl0 HEKOTOPBIX BAPUAHTOB OCYINECTBJIECHUS M300peTeHHs sBIsieTCsl obecnedeHue
repOMIMAHBIX COSJUHEHUI, KOTOpbIE SBISIOTCS OOJiee AKTHBHBIMU IO CPaBHEHHUIO C
COEAMHEHUSIMH TMPEIIECTBYIOIIEr0 YPOBHSA TEXHMKH. Llenpr0 HEKOTOpbIX BapUaHTOB
OCYLIECTBJIEHHUsI M300peTeHus sBisieTcss oOecrnedeHne repOMLUAHBIX COeAMHEHNH, KOTOpBIE
ABJBIIOTCSL OOJiee CeNeKTUBHBIMU, YeM COCIMHEHUs MPEAIIECTBYIOLIEr0 YPOBHS TEXHUKH, TO
€CTh OHM MOTYT 00JIanaTh Jydllel, MogoOHONW Uiu aaxke 0ojiee HU3KOW aKTHMBHOCTBIO, YeM
COEAMHEHUsS] TPEAIIECTBYIOLIEr0 YPOBHS TEXHUKH, IO OTHOLICHHUIO K LEJNIEBBIM BHIAM
pacTeHuii, HO 00JanaTh 3HAYUTENTHHO OOJiee HU3KOH aKTUBHOCTBIO IO OTHOLICHUIO K HE
LIeJIEBbIM BUIAM pAcTEHUH (HampuMep, CebCKOXO3SHCTBEHHBIM KYJIbTYpaM, KOTOpbIe ObLTH
3aINUIIEHbI).

Hacrosimee nzodpereHne OTHOCHTCS K COSAMHEHUSIM, KOTOPbIE JOCTUTAIOT OJHON HITH
HECKOJIbKUX U3 BBILIEYKA3aHHBIX LIEJIECH.

Kparkoe onucanue n3obperenus

CornacHO TMepBOMY AacCIEeKTy HACTOSILIEro M300peTeHHsl MPECTaBIEHO COeqHMHEHUE

dbopmyast I:
R3
|
R N Y
R5
(R¥)p X~ "R
I
rac

X neszasucumo Buibpan u3 CR°R’, NR® O, S, S(O) u S(0),;

Y He3aBucumo BeIOpad u3 O u S;



R! HesaBucuMO mpescTaBaseT coboil 5-7-4eHHYI0 FeTepOLMKIMIBHYIO TPYIIy; MpH
5TOM yKa3aHHAasi FeTePOLIUKIIIIIbHASL TPYIITA COAEPIKUT MO MEHbLIEH Mepe OMH aTOM a30Ta B
KOJIbIIe; MPH 3TOM YKa3aHHAas TeTePOLMKIMIbHAS TPyINa SBISETCS HeOoOS3aTeNbHO
HEHACBIIEHHON ¥ Heo0s3aTeJbHO KOHICGHCHPOBAaHA C OJHUM U3. BTOPOTrO KOJbIIA,
BbIOpaHHOro n3 OeHszoma, 5- mnm 6-uneHHoro rerepoapuna, (Cs-Ce)umkinoankuna u 5-7-
YJIEHHOTO MeTePOLIMKIIOANKIIIA, T MOCTUKOBON OMITMKJINYECKON KOJBLIEBOH CHCTEMBL, IPU
stoM R! HeoBs3aTenbHo 3amemen ot 1 1o 6 rpynmamu R?;

umu rae R' mpencrasnser coboit -N=CR!RY| rge R u R!' Bmecre ¢ atomom
yriepona, K KOTOPOMY OHH IMPUCOEIUHEHbI, 00pa3yroT S5-9-uJIeHHYI OWIMKIMYECKYIO WM
MOHOLMKJIMYECKYIO TeTePOLHKIMIBHYIO TPYIINY, NMPH 5TOM YKa3aHHAs I'eTepOLUKIIHIbHAS
IpyIIa SBJIAETCS HEOOs3aTeNbHO HEHACBILICHHOMH;, W PU 3TOM YKa3aHHAs Te€TePOLKINIbHAS
IPyIIa COAEPKUT IO MEHBIIEH Mepe OMH aTOM a30Ta B KOJIbLIe U HeO0s3aTeIbHO 3aMeleHa
ot 1 10 6 rpynmamu R’;

R? B kaxaoM ciyuae Hesapucumo BoiopaH u3 (C1-Ce)ankuna, (C1-Cs)raaoreHasnxunia,
ranorena, Hutpo, OR'? SR, OS(0),R"?, S(0):R", S(0)NRR" S(O)(NR¥)R'?, S(O)RY,
nuano, (C2-Co)ankxenuna, (C2-Co)ankununa u NRPRM;

R’ Bwi6pan u3 (Ci-Ce)ankuna, (Ci-Ce)ranorenankuna, (Cs-Co)umknoankuna, (Cs-
Ce)ankennna, (C3-Ce)ankunmna, 4-6-unernoro rerepounukioankuna, (C2-Cs)ankunen-OR P2 u
(C1-C3)ankunen-R*%; roe R** BpiOpan u3: 1maHo, 3-6-umeHHOro rereponuknoankuna, (Cs-
Ce)rmknoankuna u CO,RY;

R* u R’ BMecTe ¢ aTOMOM yrjieposia, kK KOTOPOMY OHM MPHMCOEAMHEHBI, 00pasyroT
nuKndeckyro  rpymmy, BbiOpaHHyd —u3  (C3-Ce)umknoankwina u  4-0-4JIEHHOTO
reTepOLIMKIIOAKIIA, MPU 3TOM YKa3aHHAs TeTePOLUKJIOAIKUIIbHAS [PYINa COOEPIKUT IO
MeHbIIeH Mepe OnuH rerepoatoM, BbIOpaHHbd W3 N, O u S; W mpu 5TOM YyKa3aHHas
LUKJIOAJKIIbHAS TPYIA U FeTepOLMKIOANKUIbHAS TPYINa HeoOs3aTeIbHO 3aMelieHbl 1-4
rpynnamu R'>;

kaxaeii RS R7 u R® mesaBucumo Boibpan m3 H, (Ci-Ce)ankuma u (Cs-
Co )1k I0ATKIIIA,

R’ B kaxmoM ciydae HesaBucuMo BhIOpaH m3: =0, =S, =NR!?, (C;-C¢)ankuna, (Ci-
Ce)ranorenankuna, rajgorena, autpo, OR!2 SR S(0)R", S(0),NRPRY S(O)(NR*)RY,
S(O)RY, C(O)RY, C(ONRYRE, C(O)ORY, unano, (C2-Cs)ankenuna, (Ca-Co)ankununa u
NRUR™:

R!? B xaxmom ciayuae Hesasucumo BeiOpan u3: H, (Ci1-Ce)ankuma, (Cs-

Ce)umknoankuna, (C1-Cs)ramoreHakuia u 4-6-4jJeHHOTO reTePOIIMKIIOANKIIA,



RY B kaxxgom ciydae HeszaBucumo BuiOpaH u3: H, 6ensuna, (C3-Ce)Uukioankuna u
(C1-Co)ankuna;

Wi Korja Ase rpynnbl R'? mpucoenuHeHbl K OIHOMY M TOMY K€ aToMy a3oTa,
ykaszaHHble rpynmbl R BMecTe ¢ yka3aHHBIM aTOMOM a30Ta oOpasyroT 4-, 5-, 6- umu 7-
YJIEHHOE IeTEPOLIUKIOATKUIBHOE KOJIBLIO,

R 1% pezasucumo suiopan u3: H, (C3-Co)uuknoankuna u (C1-Ce)ankuna;

R B kaxmom ciyuae HesaBucumo BeiOpaH u3: H, Gensuna, (Ci-Ce)ankuna, (Cs-
Ce)MKIIOATKHIIA, C(0)~(C1-Co)ankuna, S(0)2-(Ci-Ce)ankuna u  4-6-4JIEHHOTO
reTEPOLMKIIOAJIKIIIA;

win korna rpynna R u rpynnma R npucoenunensl k onHOMy U ToMy ke aTomy
a30Ta, ykasannble rpynmsl R u R Bmecte ¢ ykazanubiM aToMom a3ota 06pasyrot 4-, 5-, 6-
WK 7-4JIEHHOE TeTEPOLMKIIOANKHIIBHOE KOJBLIO;

RY B xaxnom ciydae HesaBucumo BuiGpan u3: =0, =S, =NR'?, (C;-Ce)ankuna, (Ci-
Ce)ranorenankunia, ranorena, nurpo, OR'?, SR S(0):RY, S(0),NRR", S(O)(NR"*)R"
S(O)RE, C(O)RE, C(O)NRPRY, C(O)ORY, umano, (C2-Cs)ankenuna, (C2-Co)ankununa u
NR13R14;

p mpencrasisieT coboit uenoe uyucio, BbiopanHoe u3z 0, 1, 2 u 3;

npu sToM mobas rpymma R2, R?, R® R7, R® R’ R!2, R umu RY, o ecth amxum,
aJKEHWJT, aJKUHUI, [UKJIOAIKUI, TeTepOLUKIOanKui (B TOM uucie, Koraa ase rpymmsl R
unu rpynna R'? u rpynna R Bmecte ¢ a30T0M, kK KOTOPOMY OHH MPUCOEAMHEHDI, 0OPA3YIOT
reTEPOLMKIIOATKUILHOE KONBLO) WM  ANKWICHLUKIOAIKWI, SIBJISIETCS  HEOOsI3aTeNbHO
3aMEIIEeHHOM, 1€ 3TO BO3MOXKHO XUMUUYECKHU, -4 3aMECTUTENSIMU, KaKIbIi U3 KOTOPBIX B
Ka)KIOM CJIydae He3aBUCUMO BbIOpaH u3 rpymmbl, coctosimed u3: =0; =NR? =NOR? (C;-
Cs)ankuma, rajgoreno, Hutpo, uaHo, (Ci-Cs)ramorenankumna, (Cz-Cs)ankenuna, (Ca-
Cs)amkurmna, NRPR® S(0O):R? S(O)RZ  S(O)NRHR? S(0):NR?R?Z CO:R?, C(O)R?
CONR*R? 1 OR?,

rae R? nesasucumo Briopan u3 H u (C1-Cs)ankuna; u R HesaBucumo mpencrapiser
coboit H, (C1-Cs)ankmi, C(O)-(Ci1-Cq)ankmn, S(O)2-(C1-Cs)ankmi, wuam ero arpOHOMUYECKH
npuememasi Cojb unu N-OKCua.

CornacHo npyromy acrekTy u3o0peTeHns NpeAcTaBieHo coenuHerne ¢popmyJsr I



rae
X neszasucumo Buibpan u3 CR°R’, NR® O, S, S(O) u S(0),;
Y He3aBucumo BeIOpan u3 O u S;

R! He3aBuCcUMO BHIOpaH U3:

x2/
R21 <Y

\

{é 1 ~N=CR'“R!; rne R' u R!! Bmecte ¢ aTomom yriepona, k
KOTOPOMY ~OHM  TMPMCOEAMHEHBI, O0pasylT  S5-9-ujieHHyI0  OWIMKIMYECKYHO WU
MOHOLIMKJIMYECKYIO TeTePOLMKIUIbHYIO TPYMIy, TPH 3TOM yKa3aHHas TeTepoLMKIMIbHAS
rpyImna sBNseTcs HeoOA3aTebHO HEHACHIIEHHOM; U MPU 3TOM yKa3aHHasl TeTepOLUKINIbHAS
rpyMma CONEPKUT MO MEHbIIEH MePE O/IUH aTOM a30Ta B KOJIbLE U HEOOA3ATENbHO 3aMeleHa

1-6 rpyrmamu R;

rue === npencTasisier codoi OO0 MBOMHYIO CBSI3b, IMOO MPOCTYIO CBSI3b;

= Y? npencrasnsier coboit = O umu = S;

X! HesaBucumo orcyTcTByeT U BbiOpan us NR' u CR*?R??;

X? He3aBHUCHMO OTCYTCTBYET MM MpescTasnser coboit CR2!

kosbLio B mpencrasnsieT coboit 5- nin 6-4IeHHYIO MeTepOLUKITHIBHYIO TPYIIY; U IPU
5TOM YKa3aHHAas reTepOLMKJIMJIbHAS TpyImna HeoOs3aTeNbHO KOHAEHCHPOBAHA € 5- wi 6-
YJIEHHBIM LUKJIOANKUILHBIM UM TeTePOLUKIOANKIUILHBIM KOMBLOM, M IpU 3ToM rpynna R!
HeoOs3aTeNbHO 3aMelena 1-5 rpynmamu R”;

R? B kaxmoM ciydae Heszasucumo Buidopal u3 (C1-Ce)ankuna, (C1-Ce)ranoreHankuna,
ranorena, Hutpo, OR2, SR, OS(0):R", S(0):R", S(0)NRR", S(O)(NR)R'* S(O)R",
umano, (C2-Ce)ankenuna, (C2-Co)ankuauna u NRPRM;

R’ Buibpan u3 (Ci-Ce)ankuma, (Ci-Ce)ranorenankuna, (Cs-Ce)uuknoankuna, (Cs-
Ce)ankenuna, (C3-Ce)ankununa, 4-6-unennoro rereponukioankuna, (C,-Cs)ankunen-OR P u

(C1-C3)ankunen-R3;

2

rae R BoiGpan u3: umaHo, 3-6-uneHHOro rerepouukioankuna, (Cs-

Co)umknoankuna u CO,RY?;



R* u R’ BMecTe ¢ aToMOM yrjepona, kK KOTOPOMY OHM MPMCOEIMHEHBI, 00pasyroT
nuKIndeckyro  rpymmy,  BbiOpaHHy0 —u3  (Cs3-Ce)umkmoankmima u  4-0-4JIEHHOTO
reTepoLMKIOAIKIIA, MPU 3TOM yKa3aHHAs TeTepOLUKJIOAIKUIbHAS TPyMNa COAEPKMUT MO
MeHbLIeH Mepe OnuH rerepoatoM, BbIOpaHHbA W3 N, O u S; W mpu 5TOM yKa3aHHas
LMKJIOAIKUIbHAS TPYINA MM TeTePOLUKIIOAIKIIbHAS TPyTNa HeoOsA3aTebHO 3amelleHa 1-4
rpynnamu R';

kaxaeii R® R’ u R® mesaBucumo Boibpan u3 H, (Ci-Ce)ankuma u (Cs-
Co )k ioankunia;

R’ B kaxxaoM ciydae HesaBucuMo BbiOpaH m3: =0, =S, =NR!?, (C;-Co)ankuna, (Ci-
Ce)ranorenasnkuia, rajorena, nutpo, ORY, SR¥  S(0),R", S(0),NRP”RY S(O)(NR™¥)R"Y,
S(O)RY, C(O)RY, C(ONRR", C(O)OR", nuano, (C»-Cs)ankenuna, (C,-Co)ankununa u
NRURM:

R!? B kaxnom ciyuae Hesasucumo BeiOpan u3: H, (Ci1-Ce)ankuma, (Cs-
Ce)unknoankumna, (C1-Cs)ramoreHankuna u 4-6-4JeHHOTO reTepOLUKIOANKHIA,

R B xaxmom ciyuae HesaBucumo BbiOpaH u3: H, Gensuna, (C3-Co)UUKIOANKUIA U
(C1-Ce)ankmuina,

Ui Korja jase rpymmbl R’ mpucoenuHeHbl K OOHOMY M TOMYy K€ aTOMy a3o0Ta,
ykaszanHble rpynmbl R BmecTe ¢ ykasaHHBIM aToMoM a30Ta oOpasyroT 4-, 5- 6- umm 7-
4JIeHHOE IeTePOLMKIOANKMILHOE KOMBIIO;

R '3 gesaBucumo suiopan u3: H, (C3-Co)uuknoankuna u (C1-Ce)ankuna;

R B xaxmom ciyuae Hesasucumo BeiOpaH u3: H, Gemsuma, (Ci-Ce)anxuma, (Cs-
Co)UMKIIOAIKIIIA, C(0)~(C1-Co)anxuna, S(0)-(Ci-Ce)ankuna u  4-6-4JI€HHOTO
reTepOLHKIOAKHIIIA;

un xorpa rpynna R u rpynnma R npucoenunens! k onHOMy U TOMy ke aTomy
a30Ta, ykasannble rpynnsl R u R Bmecte ¢ ykaszanubiM aToMom a3ota o6pasyroT 4-, 5-, 6-
WM 7-4leHHOE IeTepOLMKI0ANKUILHOE KOMbIIO;

RY B kaxmom ciyuae HesaBucuMo BhIOpaH m3: =0, =S, =NR!?, (C;-Ce)ankuna, (Ci-
Ce)ranorenankuna, ragoresa, autpo, OR2 SR S(0),R!, S(0):NRPRY S(O)(INR*)RY,
S(O)RY, C(O)RY, C(ONRYRE, C(O)ORY, nmano, (C»-Cs)ankenuna, (Cz-Co)ankununa u
NRURM:

RY mnesaBucumo BoiOpan u3 H, (Ci1-Ceankuma, (Ci-Ce)ranorenankuna, (Cs-
Co)mknoankuia, (Cs-Ce)ankenmna, (Cs-Ce)ankuuuna, 4-0-4jieHHOTO TeTepOLMKIIOATKUIA,
(C2-C3)ankunen-OR? u (C1-Cs)ankunen-RY%; rme R suibpan u3: 1uaHo, 3-6-4jeHHOTO

rereporuknoankuna, (Cs-Ce)uuxnaoankuna u CO,R?;



R?! nesasucumo Bri6pan u3 H, ranorena, (C1-Cs)ankuna u (C;-Cs)ragoreHankuna;

uiu ase rpynmel R?! BMecTe ¢ aTomamu yriepona, K KOTOPBIM OHM MPHCOEIMHEHDI,
oopazyror  ermnbHoe KOO,  (C3-Co)UMKIOANKIIBHOE  KOJBIO,  S5-7-4JI€HHOE
TeTePOLIMKIIOATKIIIBHOE KOJBLO WIH S5- WM O-4JICHHYIO MOCTHKOBYIO OHLIMKIMYECKYIO
LUKJIOAJKHIbHYIO WM LUKJIOAJKSHUIbHYIO KOJIBILIEBYIO CHUCTEMY, MPH STOM YKa3aHHOE
KOJIbIIO MJTH KOJIbLIEBAs CUCTEMA HEOOA3aTENbHO 3aMelle bl OT 1 10 6 rpynnamu R’

it R u onna rpynma R*' Bmecre ¢ atomamu asora u yriepona, K KOTOPbIM OHM
NPUCOEINHEHbI, O00pasyloT S-7-4JIeHHOE TIeTepOLMUKIOANKIIBHOE KOJBbIO, MPH 3TOM
yKa3aHHOE KOJbIIO HeoOsA3aTeNbHO 3ameleHo 1-6 rpynmnamu R’

R?*? B kaxmoM crydae He3aBucuMo BbiOpan u3 H u (C1-Cs)ankuna; u

p mpexacrasisieT coOoi Leoe uncio, BeiopanHoe u3 0, 1, 2 u 3;

npu 3TOM Jr00asi BBILIEYIOMSIHYTAsl AJKWJIbHAS, AJKCHWIbHAS, aJKUHWUJIbHAS,
AJIKUJICHOBAS], LIMKJIOAJKHUIIbHAS, TeTePOLMKIOANKIIbHAS (B TOM YHCJe, KOrJa ABE IPYIIIIbI
R wmu rpynnma R u rpynma R BmecTe ¢ a30TOM, kK KOTOpPOMY OHM MPHCOEIHHEHBI,
00pasyloT TeTepOLMKIOATKIIIBHOE KOJbLO) Tpymna HeoOs3aTeNbHO 3aMelleHa, IAe 3TO
BO3MOJKHO XHUMHYECKH, 1-4 3aMeCTUTEeNsAMM, KaXKAbIH M3 KOTOPBIX B Ka&XIOM Ciydae
He3aBUCHMO BbIOpaH u3 rpymmbl, cocrosimed u3: =0; =NR? =NOR? (C;-C4)ankuina,
rajoreHo, HuTpo, uumaHo, (Ci-Cs)ramorenoankuna, (Cz-Cs)ankenwmna, (C»-Cs)ankununa,
NRR?, S(0):R?, S(O)R?, S(O)(NRH)R? S(0)NR*R? CO2R? C(O)R? CONRR? u OR?;

rne R? Hesasucumo Briopan u3 H u (C1-Cs)ankuna; u R HesaBucumo mpencrapiser
coboit H, (C1-Cs)ankui, C(0)-(Ci1-Cq)ankmn, S(O)2-(C1-Cs)ankmwi, wuam ero arpOHOMUYECKH
NPUEMJIEMYIO COJIb MJTU N-OKCHI.

B omHom Bapmanre ocyumiectBieHus coenuHenue Qopmynsl I wmm dopmyner 11

npezacTasisier cobol coennaenue Gopmyier 1

R3
|

R! N o)
\@ R5
R @) R4

rae R, R%, R’ R* R® u p ABAsArOTCA TAaKUMH, KaK OMICAHO BBILIE IS COEIMHEHMIT

I,

dopmyast I i popmyisr 11
B onnom Bapmanrte ocymectineHus coenuHenue ¢opmynsl I umm dopmyner 11

npencrasisier codoit coequHenne Gopmysl IV:



R3

roe R, Rz, R?> R* n R5 ABJIAIOTCS TAKUMM, KaK OIMMCAHO BBIIIE AJA COETUHEHHI
dbopmyast I mmu popmynsr 11
B omHom Bapmanrte ocymiectBieHus coenuHenue Qopmynsl I umm popmyner 11

npeacTaBsieT co0oit coennHenne Gopmyibl V:

R3

R1
oy

rae R!, R% R3, R15 W P SBISIOTCS TaKMMM, KaK OMHCAHO BBIIIE JUISi COEAMHEHHIA
dopmysl I unu popmyinst II; roe x npeacrasisier codoii Lenoe Yucio, BeiopanHoe u3 0, 1, 2,
3 u4; u q npexacrasiseT cobO Lenoe unucio, BeiOpannoe us3 1, 2, 3 u 4.

B onHom Bapuanrte ocyuiectBieHust coenuHenue ¢opmynbl I umm dopmyner 11

npenctasssier codoit coenunenne Gopmybl VI

3

R
1 |
R2 O (R1 S)X
q VI,

rae RY, R%2 R? u R'° gBisroTcs TakuMy, Kak OIMCAHO BBINIE UISI COENUHEHMI
dbopmyinsl I wnu popmyinst I, roe x npencrasisier cobol 1ienoe uucio, BeiopanHoe u3 0, 1, 2,
3 u 4; u q npeAcTaBseT COOOM 1eIoe YHCIo, BbiOpanHoe u3 1, 2, 3 u 4.

B onHom Bapmante ocymectBieHus coenuHenue Qopmynsl I wmm dopmyner 11

npencTassier codoit coenuHenne Gopmybl VII:
R3

|
R! N 0

RS 07 NSRSy



rie R}, R% R3) R u p sBasroTcs TakuMu, Kak OMICAHO BbILIE IS COEIMHEHMIT
dbopmyisl I wu popmyinst I, roe x mpencrasisier coboii 1ienoe uncio, Beiopansoe u3 0, 1, 2,
3ud.

B onnom Bapmanrte ocymectBineHus coenuHenue ¢opmynsl I umm dpopmyner 11

npencrasisier codoit coequnenue Gopmysisl VIII:
R3

1 |
RIIN O

2 E 15
R @) (R™)« VIIL,

rae RY, R% R?® u R!® gBmArorcs TakuMy, Kak OMMCAHO BBINIE IUISI COENUHEHMI

dopmyst I unu popmyner I1; u rae x npeacrasisier codoii Lenoe ynucio, BbidpanHoe u3 0, 1,
2,3u4.

B onmHOM BapmanTe ocymectBieHus coenuHenue ¢opmynbl I wimm dopmynsr 11

npezacTasysier coboli coenrrenue Gopmyier IX:

R3
|
R! N 0
S 15
(R?), 0 -2z (R™)y

r IX,

rie R}, R% R3, RY® u p sBasroTcs TakuMu, Kak ONKCAHO BBINIE IS COENMHEHMIt
dopmyns I unu popmynst II; u rne Z nezasucumo Buidpan us -NR'°- -O-, -S(0)-, -S(0)»-, -
S(O)NRY- u —S-; R!® nezasucumo suibpan us H, (Ci1-Ci)ankuma, S(O)R, C(O)RY, (Cs-
Cs)ankenuna u (Cs-Cas)ankunmna; R nesasucumo BpiOpan uz H, (Ci-Cs)anxuma, (Cs-
Cq)ankenmna u (C3-Cs)ankuHmIa, y PEACTABISIET COOOM 1eJioe Yuciio, BeiOpanHoe u3 0, 1, 2
U 3; r ¥ S, KAKIBIHA, IPEICTABIISIET COOOM 1eIoe YnCiIo, BhIOpaHHOe U3 1, 2 U 3; U mpu 3TOM
CymMmar u s pasHa 2, 3 unu 4.

B omHom Bapmante ocymectBieHus coenuHenue ¢opmynsl I wmm dopmyner 11

IpescTaBisieT co00i coennHerne Gopmyst X:

R3
I
R! N 0
)S 15
R? 0 5 (R



rae RY, R?2 R?® u R!® gBmsrorcs TakuMu, Kak OIMCAHO BBINIE IUISI COENUHEHMI
dopmynb I unu popmynst II; u rne Z Hezasucumo Beidpan u3 -NR'°- -O-, -S(0)-, -S(0)»-, -
S(O)NR'- u —S-; R'® nezasucumo sbibpan us H, (Ci1-Cs)ankuna, S(O).R!?, C(O)RY, (Cs-
Cs)ankenuna u (Cs-Cs)ankununa; R nesasucumo Bwibpan uz H, (Ci-Cs)ankuma, (Cs-
Cq)ankenmna u (C3-Cy)ankuHmna, y IpeacTaBisier coOO meyioe 9ucio, BeiopanHoe u3 0, 1, 2
U 3; r ¥ S, KOKIBIHA, IPECTABIISIET COOOM 1eJIoe YnCIIo, BhIOpaHHOe U3 1, 2 u 3; u mpu 3ToM
CymMmar u s pasHa 2, 3 unu 4.

B omHom Bapmanrte ocyuiectBieHus coenuHenue Qopmynsl I umm popmyner 11

npezacTasisieT coboii coennnenue Gopmyier XI:

R3
1 |
R N Y
(R?), X (R,

q XI,
roe R!, R?, R?, R’ X, Y u p ABnstoTCS TAKUMM, KaK OMHCAHO BhIIIE IS COEIMHEHHIA
dopmyaet I mnu popmyaner 1; u rae x npexncrasisier coOoit nenoe yucio, BeiopanHoe u3 0, 1,
2,3 u4; u q npeacrasisieT coOOH 1es1oe Yucio, BeiOpanHoe u3 1, 2, 3 u 4.
B omHom Bapumante ocyuiectBieHust coenuHenue ¢opmynbl I umm dopmyner 11

npezacrasisier codboii coenraenue Gopmyier XII:

R3
1 |
R N Y
RZ X (R'I S)X

q XII,
rae R, R2, R?>, R®, X u Y ABNSArOTCS TAKMMHM, KaK ONMCAHO BBIIIE ISl COSIUHEHUI
dbopmyinsl I wiu popmyasr II; 1 roe x npencrasisier coOol Leoe Yucio, BeiopanHoe u3 0, 1,
2,3 u4; u q npeacrasisier codoil menoe 9ncio, BeidpanHoe u3 1, 2, 3 u 4.
B omHom Bapmante ocymectieHus coenuHenue Qopmynsl I umm dopmyner 11

npexncrasisier coboli coennaenne Gopmyier XIIT:
R3

|
R! N Y

2 15
(R X VR ox,
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rae R}, R2 R3 RY, X, Y u p ABnstt0TCS TaKUMH, KaK OMMCAHO BBbILIE /I CONHMHEHMUI
dbopmyibl I nm Gopmynet II; u rae x npencrasisier cobol Lenoe 9uciio, Beiopannoe u3 0, 1,
2,3u4.

B omHom Bapmante ocymectineHus coenuHenue Qopmynsl I umm popmyner 11

npencrasisier codoit coequHenne Gopmys XIV:

R3
|
R! N Y
2 15
R X (R, X1V,

rae R!, R%, R?, R!®>, X u Y ABnsAroTcsl TAKMMM, KaK ONMCAHO BBIIIE ISl COSTUHEHUI
dopmyst I unu popmyner I1; u rae x npeacrasisier codoii Lenoe ynucio, BbidpanHoe u3 0, 1,
2,3u4.

B onmHoM BapmanTe ocymectBieHus coenuHenue Gopmynbl I wimm dopmynsr 11

npezacTasisier codboii coenrnenue Gopmysiel XV:

R3

R1

rne RY R2 R’ RY, X, Y u p aBnstt0oTCS TAaKMMH, KaK OMHCAHO BBILIE IS COIMHEHMI
dopmyns I unu popmynst II; u rne Z nezasucumo Buidpan us -NR'°- -O-, -S(0)-, -S(0)»-, -
S(O)NRY- u —-S-; R!® nezasucumo sbi6pan us H, (Ci1-Ci)ankuma, S(O).R, C(O)RY, (Cs-
Cs)ankenuna u (Cs-Cs)ankunmna; R nesasucumo Bwi6pan uz H, (Ci-Cs)anxuma, (Cs-
Cq)ankenmna u (C3-Cs)ankuHmIa, y PEACTABISIET COOOM 1eJioe Yuciio, BeiOpanHoe u3 0, 1, 2
U 3; r U S, KAKIBINA, MPECTABIISIET COOOM 1eNIoe YnCiIo, BhIOpaHHOe U3 1, 2 U 3; U mpu 3TOM
CymMmar u s pasHa 2, 3 unu 4.

B omHom Bapmanrte ocymectineHus coenuHenue ¢opmynsl I wmm dopmyner 11

npencTasisier codoit coequnenne Gopmynsl X VI

R1
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rae R, R2, R?>, R!®>, X u Y ABISArOTCS TAKMMHM, KaK OIMCAHO BBIIE IS COSTUHEHUI
dopmynb I unu popmynst II; u rne Z Hezasucumo Beidpan u3 -NR'°- -O-, -S(0)-, -S(0)»-, -
S(O)NR'- u —S-; R'® nezasucumo sbibpan us H, (Ci1-Cs)ankuna, S(O).R!?, C(O)RY, (Cs-
Cs)ankenuna u (Cs-Cs)ankununa; R nesasucumo Bwibpan uz H, (Ci-Cs)ankuma, (Cs-
Cq)ankenmna u (C3-Cy)ankuHmna, y IpeacTaBisier coOO meyioe 9ucio, BeiopanHoe u3 0, 1, 2
U 3; r U S, KAKIBIHA, IPEICTABIISIET COOOM 1eIoe YnCIiIo, BeIOpaHHOe U3 1, 2 U 3; u mpu 5ToM
CymMmar u s pasHa 2, 3 unu 4.

Crnenyromue BapHaHTBl OCYIIECTBJIEHUS OTHOCSATCS K COEOUHEHHsIM 000N u3
dopmyn  (I)-(XVI). DOTtu BapuaHThl OCYIIECTBICHHS SIBJIISFOTCS HE3aBUCHMBIMH |
B3anMO3aMeHsieMbIMH. JIF000l BapHaHT OCYLIECTBJICHHS MOXET ObITh OOBEAMHEH C JIEOOBIM
OPYTHM BapUAHTOM OCYINECTBJIEHHs, TII€ 3TO JIOMyCKaeTCs XUMHUYECKH. J[pyrumu cioBamuy,
000l M3 TNPU3HAKOB, OMKCAHHBIX B CIEAYIOLIUX BapUaHTAaX OCYIIECTBICHUs (TOE S5TO
JOTYCKAETCsl XUMHUECKH), MOXKeT ObITh OOBEIUHEH C MPHU3HAKAMM, OMHCAHHBIMH B OJHOM
WIN HECKOJbKMX APYrUX BapUaHTaX OCYLIECTBJIEHUS. B dacTHOCTH, €Ciau COequHEeHHe
CJY>KUT MPUMEPOM WU MPENCTABJIEHO B OMUCAHMH, JIFOOBIE 1BA MK 0OJiee MepevrnCIeHHbIX
HIJKE BAPUAHTOB OCYLIECTBIICHHSI, BbIPA)KEHHBIE HAa JJFOOOM YPOBHE MPUMEHUMOCTH, KOTOPBIH
OXBaTBIBAET TAKOE COECAMHEHHUE, MOTYT ObITb OOBEIUHEHBI C TIOJTYYEHHUEM JOMOJHUTEIHbHOTO
BapHAaHTa OCYIIECTBIIEHUS, KOTOPBIH 00pa3yeT 4acTh HACTOSIIETO PACKPBITHSI.

Moxer OwbiTh, uro R! HesaBucumo mpencraBnser coboil  5-7-uneHHyO
reTePOLMKIUIBHYIO TPYIINY; MPH 3TOM yKa3aHHAs TeTePOLUKIIMIIbHAS TPYIIA COAEPIKUT IO
MEHBIIIeH Mepe OIUH aTOM a30Ta B KOJIbIIE, TIPH 3TOM YKa3aHHAsI T€TEPOLMKIUIIbHAS TPpyIIna
SIBJIIETCS. HEOOsI3aTeNIbHO HEHACBHIIEHHON M HeOOs3aTeNIbHO KOHIEHCHPOBAaHA CO BTOPBIM
KOJIBLIOM, BBIOpaHHBIM U3 OeH301a, S- win 6-uneHHoro rerepoapuia, (Cs-Ce)unkioankumna u
5-7-uneHHOro reTepolMKIOankuna; npu stom R! neoGs3arensho 3amemmen 1-6 rpynnamu R°.
Mosker ObITh, YTO S5-7-4JieHHAsi TETEPOLMKJIMIIbHAS TPyMNNa MPHUCOENMHEHA K OCTaJbHOU
YaCcTH MOJIEKYJIbI Uepe3 aTOM a30Ta B KOJbLie (KOTJa B KOJbLIe UMeeTCs1 OoJiee OTHOrO aToma
a30Ta) WM aTOM a30Ta B KOJbIle (KOTJa B KOJIbLIE UIMEETCSI OIMH aTOM a30Ta).

R! MOXeT UMeThb CTPYKTYpY:

2
/Y

[

IPYIy, TPH STOM YKa3aHHAs TeTEPOLMKIMIbHAS TpPYyNNa SBISIETCS HeoOs3aTeIbHO

r7e KOJbIO A mpencTaByisieT COOOH S5- WM O-4JIEHHYHO TeTePOIUKIIMIBHYIO

2

HeHaCbILHeHHOﬁ U HEOOs3aTEIbLHO KOHACHCHUPOBAaHA C 5- nin 6-4JIeHHBIM HOUKIJIOAJIKHIIBHBIM,
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OEH30JIbHBIM MJIH 5- WM 6-TeTepOlUKIOaIKUILHBIM KOIbIOM; =Y npeacTapiser coboi =0
ui =S, u npu >ToM rpynna R' neoGssarenbho 3amemena 1-4 rpynmamu R’ Kombio A
MOJKET TPENCTaBJsITh COOOH S5- WM O-WICHHYI TeTePOLHKIMIBHYIO TPYIITy, TPU STOM
yKa3aHHAas T€TePOLMKIIIIIbHAS TPYIA SIBJISETCS HEOOA3aTeNbHO HEHACKILIIEHHO;, 1 PH 5TOM
rpynna R! Heobs3aTenbho 3amernena 1-4 rpynmnamu R?. =Y? moxer npenctasusts coboit =O.

R! MOXeET UMETh CTPYKTYpY:

O , rne =A' mesaBucumo BBIOpan us =0, =S; u R* B kaxmom ciyuae
He3aBucuMo BbiOpaH u3 H u (C1-Cs)ankuna.

=A! moxer npencraBusaTh coboit = O. =A! moxer mpencrasnaTh coboit =S. R¥ B
obomx ciyvasx MoxeT npeactasiiatb coboi (C1-Cq)amkun, Hanpumep, Me.

B HEKOTOPBIX HJLTIOCTPATHBHBIX MpuMepax R! MoskeT npencraBasTh coboii:
Me

I
Y
Me/\ci)]/\fj

OnHAKO MPEANOUTUTENILHO, 4ToObI R He umen cTpykTypy:

R20
Aﬁ/rll\]/o
Rzo'NTN\ 5
0
XZ/XH/YZ
R21 E N?;
R! Mosker uMeTh CTpyKTYpY: o , TIe ====== npencrasisier codoit mbo

JIBOMHYIO CBSI3b, TMOO MPOCTYIO CBA3b; =Y~ npejcTapiseT coboit =0 umu =S; X' HesaBucumo
orcytcteyer umu Beiopan u3 NRY u CR?R?*2; X’ wnHe3aBUCUMO OTCYTCTBYeT WU
npenactasnser coboii CR?; RY nesasucumo Boibpan us H, (Ci-Ce)ankuna, (Ci-

Ce)ranorenankuna, (Cs-Ce)uuxnoankuna, (Cs-Ce)ankenuna, (Cs-.Co)ankunnna, 4-6-41€HHOTO
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rereporuknoankuna, (C-Cs)ankunen-ORY u (Ci-Cs)ankunen-R'”%; rge R pribpan us:
1MaHo, 3-6-uneHHoro rerepouukioankuna, (Cs-Co)rmknoankuna u COR'; R?! nesaprcumo
BbiOpan u3 H, ranoreno, (Ci1-Cs)ankuna u (Ci-Cs)ranorenankuna; unu ase rpymmb R*!
BMECTe ¢ aTOMaMH YIJIepo/ia, K KOTOPbIM OHU MPUCOEMHEHBI, 00Pa3yroT PEeHUIbHOE KOMbIIO,
(C3-Co)LIMKIIOANKUIBHOE KOJIBLIO, 5-7-4JI€HHOE IeTEPOLMKIOANKUIbHOE KOJbIO HIH 5- WU
6-4JIEHHYI0 MOCTHKOBYHO OULIMKJIMYECKYIO IMKIOANKUIbHYIO KOJBLEBYIO CUCTEMY, TIPH 3TOM
YKa3aHHOE KOJIbLIO MJIM KOJbIIEBas CHCTeMa HeOOA3aTeNbHO 3aMelleHbl oT 1 1o 6 rpynmnamu

R9.

2

win RY u onma rpynma R?! Bmecre ¢ aromamu a3oTa W yrjiepona, K KOTOPbIM OHH
NPUCOEINHEHbI, 00pasyloT S-7-4JeHHOE TIeTepOLMUKIOATKIIBHOE KOJbIO, MPH 3TOM

9. 2
yKa3aHHOE KOJbLIO HeoOs3aTenpHO 3amelneHo orT 1 mo 6 rpymmamu R7; m R™ B kaxnom
ciydae HezaBrcuMo BbiOpaH u3 H u (C1-Cy)ankuna.

R! MOeET UMETh CTPYKTYpY:

A
N

><;_‘

-<
N

, THe ====== npeAcTaBisier co0oi b0 yIiaepoa-yriepoaHy TBOHHYIO
CBSA3b, TUO0 YIIIEPOI-yIIepPONHYIO MPOCTYIO CBA3b; =Y mpescTasnser coboit =0 umm =S; X!
HE3aBUCUMO OTCyTCTByeT mimu Bbiopan u3 NR!” u CR*?R?*%; R' nesasucumo Bribpan u3 H,
(C1-Co)ankumna, (Ci-Co)ramorenankmna, (Cs-Ce)umknoankuna, (Cs-Ce)ankenuna, (Cs-.
Ce)ankununa, 4-6-unennoro rerepouuknoankuna, (C2-Cs)ankunen-OR? u (C1-Cs)ankunen-
RY2 rne R pri6pan us: muano, 3-6-unennoro rerepormknoankuna, (C3-Ce)IUKI0ANKIIA 1
CO2R!** R*! nesasucumo Buibpan us H, ranoreno, (C1-Cs)ankuna u (C1-Cs)rajoreHankuna;
unu ase rpynnel R?! BMecTe ¢ aTomamMu yriepona, K KOTOPHIM OHH MPHCOEIMHEHbI,
obpazyror  enmnbHoe  KOJbIO,  (C3-Co)UMKIOANKUIIBHOE  KOJBIO,  S5-7-4JIeHHOe
reTepOLMKIOATKUIBHOE KONbLO, WIH 5- WM G-4eHHYK MOCTMKOBYIO OWLIMKJIMYECKYHO
LUKJIOANKMILHYIO KOJIBLIEBYK) CHMCTEMY, TP 3TOM YKAa3aHHOE KONBLO HIM KONbLEBas
cucTeMa Heobs3aTebHO 3amemienbl o 1 g0 6 rpynnamu R’; uma R u omma rpynma R*!
BMECTE C aTOMaMM a30Ta M YIJIEPOJa, K KOTOPbIM OHM MPHCOENMHEHbI, 00pasyloT 5-7-
YJIEHHOE TeTEPOLMKIOATKUIBHOE KONBLO, MPH 3TOM YKa3aHHOE KOJIbIIO HEOOA3aTENbHO
3ametneno ot 1 go 6 rpynmamu R’; u R?? B kaxaom ciyuae He3aBucumo Buiopas u3 H u (Ci-
Cs)ankuna.

R! MOXeT UMETh CTPYKTYPY:
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R21 ?

O rae ====== npencrasisier cobol aubdo yriiepon-yriiepoaHy0 JBOWHYIO
CBSI3b, MO0 YIIEepOA-yIIEePOAHYIO IPOCTYIO CBA3b; =Y mpesacTasnseT coboit =0 umu =S; X!
HE3aBUCHMO OTCYTCTBYeT unu Bhiopan u3 NRY u CR*?R**; R'” neszaBucumo Boibpan us H u
(C1-Cs)ankuna; R*' mnesaBucumo BbiOpan u3 H, ramoreno, (Ci-Ci)amkuma u (Ci-
Cs)ranoreHankuia, uim ase rpynnsl R*' Bmecte ¢ aTromamu yriepona, kK KOTOPbIM OHH
pUCOeANHEHbI, 00pa3yoT ¢eHmwibHOe KOIbIo Win (C3-Ce)IUKIOANKIIBHOE KOJbLO, MPH
9TOM yKa3aHHOe (PEHMJIbHOE KOJbLO WM LUKJIOTeKCHJIBHOE KOJIBLO HE0OS3aTeNbHO
3amereno ot 1 1o 6 rpynnamu R?; u R* B kaxmom ciydae HezaBucumo Bbiopan u3 H u (Ci-

Cs)ankuna. =Y?* MokKeT npeacTasisaTh coboit =0. X' MoxeT OTCyTCTBOBATS.

NR'®_O
(R'®), \(
N\ éss

R! moxer mpenctaBnaTh coboit O , rie R™® B xaxmom cnydae
nesapucumo Bbiopan u3 (C1-Cs)ankuna, (C1-Cs)ranorenankuna, rajorena, aurpo, OR'2 SR,
mmano, (Cz-Ci)ankenmna, (Ci-Cs)ankunmma, (Cs-Ce)tmkmoankmma u  NRUPRM:  RY
He3aBucuMo BoiOpaH u3 H, (C1-Ce)ankuna, (C1-Ce)ranorenankuina, (Cs-Ce)uknoankuia, (Cs-
Ce)ankennna, (Cs-Ces)ankunmmna, 4-6-unernoro rereponukioankuna, (C2-Cs)anxunen-OR P u
(C1-Cs)ankunen-R™; rme R ppibpan u3: nmano, 3-6-uneHHoro rerepormknoankuna, (Cs-
Co)tmknoankuna 1 CO2R; u n npexncrasiser coboii 1enoe 4ucio, He3aBUCHMO BEIOPAHHOE
u3 0, 1 u 2; mpu 5Tom, Koraa n pasHo 2, ase rpymnmnsl R'® moryT BmMecTe ¢ aTomamu yriepona,
K KOTOPBIM OHH ITPUCOETHUHEHBI, 00Pa30BhIBATH OEH30JBHOE KOJIBIIO.

MosxeT 6bITh Tak, uto R'® HesaBucumo B kaxaoM ciyuae Bbiopan u3 (C1-Cs)ankuna,
(C1-Cs)ranorenankuna, rajoresa, Hutpo, OR!2, SR'’  umanmo, (Cr-Ci)ankenuna, (Ca-
Cyankuauna u  NRPRY RY  nesasucumo Bwibpan us H, (Ci1-Ce)amkuma, (Ci-
Ce)ranorenankmna, (Cs-Ce)ankenuna, (Cs-Cs)ankunmia, 4-6-4JeHHOTO reTepOLUKIOATKUIA,
(C2-C3)ankunen-OR? u (C1-Cs)ankunen-R'™; rpe R pribpan u3: nmano u CORY; u n
npencTasisier coOol 1eyioe Yuciio, He3aBUCHMO BbiOpanHoe u3 0, 1 u 2; mpu 3TOM, Koraa n
paBHO 2, mBe rpymnmnsl R'® Bmecte ¢ aTomamu yrieposma, kK KOTOPbIM OHH TIPUCOEIUHEHBI,
MOTYT 00pa30BbIBATH OEH30JIbHOE KOJIBIIO.

MosxeT 6bITh, uTo n paBHO 1. R'® MoxeT ObITh B KaXkI0M Cllydae HE3aBUCHUMO BLIOPaH

u3: (C1-Cs)ankuna, (C1-Cs)ranorenankuna u ramoresa. R'® B xaxmom ciyuae MoxkeT ObITh
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nesaBucuMo BbiOpaH u3: (Ci1-Ciankuma u (Ci-Cs)ranorenankuna. Takum obpasom, R'®
MoskeT npenctasisatb coboit (C1-Cy)ramorenankwmn, Hanpumep, CFs.

MosxeT ObITh, 4TO N paBHO 2, u aBe rpynmbl R'® BMecTe ¢ aTomamu yrnepona, k
KOTOPBIM OHH TIPUCOEIMHEHBI, MOTYT 00Pa30BbIBATH OEH30IbHOE KOIbIIO.

RY moxer 6bith HesaBucumo BoiOpaH u3 (Ci1-Cs)amkuna, (Cs-Ci)ankenuna, (Cs-
Cs)ankununa u (C1-Cs)ankunen-R'™? R mosxer npencrasnsats coboit CORP. R moxer
ObiTh HesaBucuMo BoiOpan w3 H u (C1-Cs)ankuma. R mosxer mpencrasnsts coboit (Ci-
Cs)anxun. Ipeanouturensuo R npencrasnser coboit merus.

B HEKOTOPBIX MJTKOCTPATUBHBIX MpuMepax R' MoxeT GbITh BBIOpaH 13

X
H 'Y'e
FsC N\]/O F.Co N YO FaC N\]/O Fs.C _N_ _O
e
| N ' Y | it it
, o) , o 0 ,
OMe
o "|"e
FsC NYO N\]/O
| Y Y
0 " 0

R! MOXeT UMeTh CTPYKTYpY:

------ npenacrasisier cobol aubdo yriiepon-yriiepoaHy0 JBOWHYIO
CBsI3b, MO0 YIIepOA-yIIepoaHyIO TIPOCTYIO CBA3b; =Y~ mpeacTaBiseT coboit =0 umu =S; u
R?! nesaBucumo Bwi6pan us H, ramoreno, (Ci1-Cs)ankuna u (C1-Cs)ranoreHankusia, Uin ase
rpynnel R*' BmecTe ¢ atomamm yriepona, K KOTOPHIM OHM TIPHCOEIHHEHBI, OOpPa3yHOT
KOJNbIO, BhIOpaHHOe u3 (eHmnbHOro Kombia, (C3-Ce)lmkinoankunaa, 5- Wad S-4JI€HHOTO
reTepOLIMKIIOANIKIIA, TPH 3TOM YKa3aHHOE KOJbLO Heo0s3aTeNibHO 3amerneHo oT 1 1o 6

rpynnamu R®. =Y? mMosxeT npencrasnsth coboit =0.
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R! MOXeET UMETh CTPYKTYPY:

21
R 2
R21 / N
\;
O , e =Y? npencrasiser coboit =0 unu =S; u R?*! nesasucumo uibpan us H,

ranoreno, (Ci-Cs)ankuna u (C1-Cs)ranorenankuna, uia ase rpynmsl R*' Bmecre ¢ aromamu
yrieposna, K KOTOPbIM OHM TPUCOEAMHEHbI, O0pa3yloT (PeHWUIIbHOE KOJBIO, HPH STOM
yKkazaHHOe (DeHHIIbHOE KOJIBLIO HeoOsA3aTeNbHO 3aMemeHo oT 1 g0 6 rpynmamu R°. =Y?
MOXET MpPeaCTaBIATh coboit =0.

R! MOXeET UMETh CTPYKTYpY:

21
R 2
R21 / N
\eé
O , Tie =Y npencrasnsier coboit =0 umu =S; u R*' Hesasucumo suiOpan us H,

ranoreno, (C1-Cs)ankuna u (C1-Cs)ranorenankuna. =Y > MOXkeT NpeACTaBIsaTL coboit =0.

R! MoxeT uMeTh CTPYKTYpY:

(R%), 2

N .
O , rae =Y? mpencrasnser coboit =0 uam =S; U TPU ITOM Z
npefcTaBiseT coboii enoe 4ucio, BeibpanHoe u3 0-4. =Y? MoxkeT npeacTaBisaTh coboit =0.
B 5TuX BapuaHTax ocyliecTBieHus R’ B KaiIOM Clyyae MOXKET ObITh HE3aBUCHUMO BBIOpPaH
w3 rangoreno, OR!? (Ci-Cy)ankuma u (Ci-Cs)ranmoremankuna. B 5Tux BapHaHTax
OCYILECTBJIEHHSI Z MOXKET ObITh BbIOpaH U3 1 1 2. z MOXKeT ObITh paBeH 1.

B HEKOTOPBIX HJLMKOCTPATUBHBIX MpuMepax R! MosxeT npencrasnsTh coboi:
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C%;N(O % NO & ) Z;f
) ¥ ¥ oF \5 Y
HO%O Me 4%( y 0 ~ ’q
J \éss \eg \f5 \é;
o;é i O N\;
F—< /;(N
o) \;
7r ¥

o) u
R! Moser umeTh CTpyKTYpY: , rne =Y’ npexcrasnser coboit =0 unu

2

.,
z
)

=S; u kojbpo D mpencraBisier co0Oi S-7-4jeHHOE TeTepPOLMKJIOATKMIBHOE KOJIBIO, MPU
5TOM YKa3aHHOE KOJIbLO HeoOs3aTeNbHO 3aMereHo o 1 mo 6 rpynmamu R°. = Y? mosxer
npeacTasisTh codoit = O.

Konpro D mosker mpenctaBisTb cOOOH TreTepOLMKII, BBIOPAHHBIH M3 MHUIIEPUINHA,
NUPPOIUANHA, MOp]oIMHA 1 THOMOP( OJTHA.

Konbio D MokeT ObITh HE3aMEIEHHBIM.

B HEKOTOPBIX HJLTKOCTPATUBHBIX MpuMepax R! MosxeT npencraBnsTh coboii:
O S
o~ (o~ " )¢
N N N N
) A G I
O 0] 51

2 2

JIpyrue uimOCTpaTUBHbIE NpuMepbl R! BrmrouaroT:
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C%C\(W ,gr

R! MOXeET UMETb CTPYKTYpY:

/O
B
N N
N~

N
"55 , Tme Kojbplo B mpencraBnsier coOoil 5- WM 6-4JIEHHYIO TeTePOLUKIIMIBHYIO
TPYIIY; W IIPU 3TOM yKa3aHHAasi reTepOLMKINIbHAS IPYIINa He00sA3aTeNbHO KOHIEHCHPOBAaHA
¢ 5- unu 6-4JeHHBIM LUKJIOAJKUIbHBIM WM T'€TePOLUKIOANKUIBHBIM KOJBLOM, U NPU 3TOM
rpynna R! neobsszarensno 3amemena or 1 mo 5 rpymmamu R’. Konbio B moxer
IPECTABIATh COOON S- MM 6-4JICHHYIO MeTePOLUKIMIBHYIO TPYIIY; U IPH 3TOM YKa3aHHasI
reTepoLMKINIbHAS TPYIINa HeobsA3aTeNbHO 3aMereHa oT 1 1o 5 rpynmamu R°.

WnmoctpaTusHble npumepbl R! BrmoyaroT:

Me
HFzC FNG 0
N~ \f; Me/< N / \; \N/Ny
F
Me Me
E L
FsC i )

R! moxer mpencrasmsate coboit -N=CR!°R'! rne R u R!' Bmecte ¢ aromom
yrieposna, K KOTOPOMY OHHU MPMCOEAMHEHbI, 00pa3yroT 5-9-uNeHHyl0 OUIMKIMYECKYH MM
MOHOIMKINYECKYI0 IeTepOLMKIMIbHY0 TPYMIy, MPU 5TOM YKa3aHHas reTepOLHKJINIbHAS
rpyInna sBseTcs HeoOs3aTeNbHO HEHACBIIEHHOI; M TP 5TOM yKa3aHHas reTepOLMKIMIbHAS
TpyIna COEPKUT 110 MEHbIIEH MEPE OIMH aTOM a30Ta B KOJIbIE U HEOOSI3aTENbHO 3aMeIeHa
or 1 no 6 rpynmamu R’

R! MOXeET UMETh CTPYKTYPY:
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IPYIy, TPH OSTOM YKa3aHHAs TeTEPOLMKIMIbHAS TpPYNNa SBISIETCS HeoOA3aTeIbHO

, tne xonblo C mpencrasisier co0OM S- W O-4ICHHYIO TeTePOLUKIMIBHYIO

HEHACBILIEHHON, W TPH 3TOM YKa3aHHAs TeTePOLUKIMIbHAS Tpynmna HeoOs3aTeabHO
KOHJEHCUPOBaHa C 5- WIM O-4ICHHBbIM LMKJIOAJIKWIBHBIM WU TeTePOLUKIOATKUIBHBIM
KONBLIOM, U TIpu 5ToM rpynna R! neobs3atensho 3amemena or 1 1o 5 rpynnamu R°. Mosxker
OpITh Tak, uTto KoJbo C mpencraBisieT cOOOH S5- WM O-4JIEHHYIO Te€TePOLMKIHIBHYIO
IPyIy, TNPH OSTOM YKa3aHHas TeTEPOLMKIMIbHAS TpPYyNNa SBISIETC HeoOA3aTeIbHO
HEHACBIIEHHOW, U MPU 3TOM yKa3aHHas IeTepPOLUKIIMJIbHASL IPyINa KOHACHCUPOBaHA C S-
WU O-4JIEHHBIM LMKJIOAJKWIBHBIM WA TEeTePOLUKIIOANKUIbHBIM KOJIBLIOM, U IIPU 3TOM
rpynna R' Heobszarensho 3amermena ot 1 1o 5 rpynnamu R°.

WnmoctpaTusHble npumepbl R! BkmouaroT:

N
S N\ S~
O=<\I/ éé N\T (JSS
N—N
" Me Me

R?> wmoxer O6btb  BBIOpaH u3  (C1-Co)ankuma, (Ci-Ce)ramorenankuna, (Cs-
Co)mknoankuna, (Ci1-Cs)ankunen-(Cs-Co)mknoankuna, (C1-Cs)ankunen-COR?, (Ca-
Cs)ankunen-OR*?, (C3-Co)ankennna, (C3-Co)ankuanna u 4-6-4jeHHOr0 TeTepOoLMKI0aIKIIIA.

R? moxer Owith BeIOpaH u3 (C1-Ce)ankuna, (Cs3-Ce)mkmnoankuna, (Ci-Cs)ankunes-
(Cs-Ce)uuknoankua, (Cs-Ce)ankenuna, (Cs3-Ce)ankunumna u 4-6-4JIeHHOTO
rereporuknoankuaa. R> mMoxer ObITh He3amemieHHbIM. R’ Moxer ObiTh BhIOpaH u3 (Ci-
Cs)ankuna, Ci-ankunen-Cs-nuknoankuna, (C3-Cs)ankenuna u (C3-Cs)ankuauna. R? moxer
ObITh BbIOpaH U3 (C3-Cs)ankenuna u (C3-Cs)ankununa. R® MoxeT GbITh BbIOpaH U3 aliuia,
npenuna ¥ npomapruia. R’ mosker mnpeactaBiaTh coboit (Cs-Cs)ankunmn. R® moxker
NPEACTaBIsTh COOOM MpONaprui, KOTOPbI MOXKET ObITh TEPMHHAJBHO 3aMELIEHHBIM
(HampuMep, TraloOreHOrpynnol) MIM He3aMelleHHbIM. R Mosker mnpeacTaBisTb coGoit
He3aMelleHHbIT npomapril. R®  wmoxer 6bitb  BeiOpan  u3  (Ci-Ce)ankuma, (Cs-
Co)umknoankuna, (Ci-Cs)ankunen-CORY (C,-Cs)ankunen-ORYM2 (C-Cs)ankunen-(Cs-
Co)mxnoankuia, (C3-Ces)ankenmna, (C3-Ce)ankuamnna u 4-6-4JIEHHOTO T€TePOLIUKIIOANKIIIA.
R’ MoxeT 6bITh HezamereHHbIM. R Moxer 6bTh BhIOpaH u3 (Ci1-Ci)ankuna, Ci-aikusieH-

(Cs-Cq)mxnoankuna, (C3-Cs)ankenmna u (Cs-Cq)ankununa.
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R’ mosxer mpencTapiaTh coboil (C1-Cs)ankunen-CO,R?. R moxer mpemcTaBisTh
coboii Ci-ankunen-CO2R 2. R mosxer npencransats coboit CH(Me)-CO,-R12.

R? moxer mpenctasisaTe coboit (Cr-Cs)amkunen-OR'. R? mosker mpemcTaBisTh
coboit Cr-ankunen-OR'2. R moxer npencrasnsars coboit (C1-Ca)ankun. R*? moxer
MPENCTaBIATh COOO0I METHI M 3THIL.

R?> wmoxer mnpeactaBaath coboit  Ci-ankuneH-(C3-Cs)-nuxaoankun. R®  moxer
npeacTaBaaTh coboit Ci-ankuneHuuknonponun. R? Moxker mnpencTasiasTh coboit Ci-
aJKWIEHIMKI00YTHL. B 3THX BapuaHTax OCyIIeCTBIeHHsI R? MOKeT GbITh He3aMeIEeHHbIM.

R? mosxer npeactapaath coboit (C1-Cs)ankunen-CN. R? MoxeT npenctaBisth coboi
Ci-anxunen-CN. R mosxeT npencrasnsars coboit CH,CN.

R* u R’ BMecTe ¢ aromMom yriepona, K KOTOPOMY OHH MPHMCOEIMHEHBI, MOTYT
00pa3oBbiBaTh  (C3-Co)UMKIOANKMIBHYIO TPYINMy, HPU 5TOM LHMKJIOAJKMJIbHAS TPyMma
HeoOsi3aTenbHO 3amemiena oT 1 go 4 rpymmamu R'°. Takum oGpasom, R* u R® Bmecte ¢
aToMOM  yrjiepona, K KOTOPOMY OHHM  TPHCOEIMHEHB, MOTYT  OOpa3OBBIBATH
LMKJIONPONUIBLHYKO TPy, MPH 3TOM HUKJIONPONUIbHAS TPYMIa HEOOA3aTebHO 3aMelleHa
or 1 no 4 rpynmamu R R* u R’ Bmectre ¢ atomMoM yriepona, kK KOTOPOMY OHH
MPUCOEIMHEHBI, MOTYT 00Pa30BBIBATH HE3AMEIIEHHYIO LIUKJIOMPONUIbHYIO TPYTITY.

R* u R’ BMecTe ¢ aTroMoMm yriepona, K KOTOPOMY OHH MPHCOEAMHEHBI, MOTYT
00pa3oBbIBAThH LUKJIOOYTHIIBHYIO TPYIINY; MPH STOM LHUKJIOOYTUIIbHAS IPYIINa HEOOSI3aTeIbHO
samemena 1-4 rpynmamu R°. R* u R’ Bmecte ¢ aToMom yriepoma, kK KOTOPOMY OHM
TIPUCOEIMHEHBI, MOTYT 00Pa30BbIBATH HE3AMEIIEHHYIO LIUKIO0Y THIIBHYIO TPYTIIY.

R* u R’ BMecTe ¢ aroMoMm yriepona, K KOTOPOMY OHH MPHMCOEIMHEHbBI, MOTYT
00pa30oBbIBATh  LMKJIOMNEHTUNbHYIO TpyNNy, MpPM 5TOM LMKJIONEHTHIbHAS TPYINa
HeoOs3aTenbHO 3ameliena ot 1 go 4 rpynnamu R, R* u R’ Bmecte ¢ atomMoMm yriepona, k
KOTOPOMY OHH TNPHCOEIMHEHBI, MOTYT OOpa3OBbLIBATH HE3AMEIIEHHYIO MKIOMEHTUILHYIO
rpymmy.

R* u R’ BMecTe ¢ aToMoMm yriepona, K KOTOPOMY OHH MPMCOEAMHEHbBI, MOTYT
00pa30oBbIBATh  LMKJIOTEKCUIbHYKO TPyHIy, MpPM 5TOM LMKIOTeKCUJIbHAas Tpymma
HeoOs3aTeNnbHO 3ameliena ot 1 go 4 rpynnamu R'°. R* u R® BMecTe ¢ aTomom yriepona, k
KOTOPOMY OHH TpPUCOEAUHEHbl, MOTYT OOpa30BbIBATh HE3AMELIEHHYH0 LUKJIOTeKCUIbHYIO
rpymmy.

R* u R’ BMecTe c aToMoMm yriepona, K KOTOPOMY OHH MPMCOEAMHEHbBI, MOTYT
00pa3oBbIBaTb  4-6-UJleHHYI0  TIeTepOLMKIOANKUIbHYK  Tpymmy;  OpU  5TOM

reTepOLMKIOaKIILHAS TPYIINa Heo0A3aTeIbHO 3aMelieHa oT 1 1o 4 rpynmamu R,
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R* u R’ BMecTe C yrieponoMm, K KOTOPOMY OHM IIPHCOEIHHEHBI, MOTYT HMEThb
CTPYKTYPY:

( r )S
y4 R15
( )Y, rae Z He3aBucumo BbiOpaH u3 -NR'- -O-, -S(0)-, -S(0),-, -S(O)NR'- u —S-;

R!® nesasucumo Beibpan us H, (C1-Cs)ankuna, S(O)RY, C(O)RY, (Cs3-Cs)ankenuna u (Cs-
Cs)ankununa, R!” nesasucumo Beibpan u3 H, (Ci-Cs)amkuna, (C3-Cs)ankenuna u (Cs-
Cq)ankunmna, y npeacrasisier cobol ueaoe 9ucio, Beiopannoe u3 0, 1, 2 u 3; r u s, KaxabiH,
MPEICTABIISIIOT COOOM 1esioe Yucio, BeIOpanHoe u3 1, 2 u 3; ¥ mpu 3TOM CymMMa r U S paBHa 2,
3 unu 4.

R* u R’ BMecTe ¢ aroMom yriepona, K KOTOPOMY OHH MPHMCOEIMHEHbBI, MOTYT
00pa3oBBIBATH 4-uneHHyIO reTepOLIUKIIOAKIIBHYIO rpymnmy, npu 3TOM
reTepOLHKIOAIKIIbHAS IPYIINa HeoOs3aTe bHO 3aMenena oT 1 1o 4 rpynmamu R, Takum
o0pa3oM, MOkeT ObITh, 4TO I paBeH 1 u s paseH 1.

R* u R® BMecTe ¢ aTtomMoM yrjieposga, K KOTOPOMY OHH MPUCOEIMHEHbI, MOTYT
00pa3oBbIBATH 5-4eHHYIO reTepOLUKIOATKUIIBHYIO rpynmny; npu 3TOM
reTepOLMKIOAKIIbLHAS TPYIINa HeoOs3aTenbHo 3amemena oT 1 1o 4 rpymmamu RY. Takum
o0Opazom, MOKeT ObITb, UTO I paBeH | U s paBeH 2.

R* u R’ BMecTe ¢ aroMoMm yriepona, K KOTOPOMY OHH MPHMCOEAMHEHBI, MOTYT
00pa3oBbIBATH 6-4JIEHHYIO reTepPOLIUKIIOAIKIIIbHYIO rpymnmy, npu 3TOM
reTepoLHKIOaIKIIbHAS TPyINa HeoOs3aTenbHo 3aMemena oT 1 1o 4 rpynnamu R, Mosxer
OBITh, YTO I paBeH 2 U S paBeH 2. MoxeT ObITh, UTO I paBeH | u s paBeH 3. MokeT ObITh, YTO
Z npencrapnser coboit NR'®. Moxer 6biTh, uto Z npexctasisieT coboit NR'® r pasen 1 u s

pasen 1. Moxer ObITh, uTo Z paBen NR'®, r pasen 1 u s pasen 2. MokeT ObITb, 4TO Z

,
npezacrasisier codoit NR16, r paBeH 2 u s paBeH 2. MoxeT ObITb, 4TO Z MpencTaBisieT coOoi
NR'®, r pasen 1 u s pasen 3. Mosker ObITh, uto R'® BLiGpan uz H u (Ci-Cs)ankuna. Mosxer
OwITh, uTo R!® mpencrasnser coboit H. Moxer 6biTh, uto R mpencrasaser coboit (Ci-
C4)anxun, Hanpumep, Me.

Moxer ObiTh, uTO Z mnpencrarisser cobori O wimm S. Moxker ObiTh, 4TO Z
npexncrasisier codoit O. Moxer ObITh, uTO Z mpencrasisieT coboir S. MoxkeT ObITh, 4TO Z
npexncrasisier codoit O, r paseH 1 u s paBeH 1. Moxer ObITh, uTO Z mpencrasiseT coboit O, r

paBeH 1, u s paBeH 2. Moxer ObITh, uTO Z mpencrasisieT coboit O, r paBeH 2 U S paBeH 2.

Mosxket ObITh, uTO Z mipenctasiysier cobor O, r paBeH 1 u s paBeH 3. Moxer ObITh, 4TO Z
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npezncrasisier codoit S, r pasen 1 u s paBeH 1. Mosxer ObITh, 4TO Z mpeacTaBisieT codoi S, r
paBeH 1 u s paBeH 2. Moxer ObITh, UTO Z mpencrasisier coboit S, r paBeH 2 U s paBeH 2.
MoskeT ObITh, uTO Z mipencrasisieT codoil S, r paseH | u s paseH 3.

MoskeT ObITh, uTO Z mipencrasinsier coboit SO2. Moxer ObITh, 4TO Z TNpPENCTABISIET
coboit SO», r paBeH 1 u s paBeH 1. Mosket ObITh, uTO Z nipeacrasisietT codoit SOz, r paBeH 1 u
s paBeH 2. Moxer ObITh, uTO Z mpeactanisier codoit SOz, r paBeH 2 u s paBeH 2. Moxer
ObITh, uTO Z Tpencrasisier coboit SO,, r paBer 1 u s paBeH 3. y MoxeT ObITh paBeH 0. y
MOXeT OBITh paBeH 1.

R’ B KaOM Cjlydae HE3aBHCUMO MOXKeT ObITh BbiOpaH u3: =0, =S, (C1-Cs)ankuna,
(C1-Cs)ranorenankuna u ragoreHa. R’ B kakaoM cilyyae HE3aBHCHMO MOKET ObITh BHIOpaH
u3: =0, =S, (C1-Cs)ankuna u (Ci-Cs)ranorenankuna. R’ B kakmoMm ciydae He3aBUCHMO
mozkeT ObITh BoiOpaH u3: (C1-Cq)ankuna, (C1-Cs)rajoreHankunia u rajioreHa.

P MOeT ObITb paBeH | uau p MokeT ObITh paBeH 2. R? B KakI0M Cllydae He3aBUCHMO
MoskeT ObITh BbIOpaH u3: (C1-Cs)ankmna, (Ci1-Cy)ranoreHankuna u rajgoreHa. MoxeT ObITb,
yro R? B Kak7oM clydae TpencTaBiseT coboil rajoreH. MoxkeT 6biTh, 4To R? B KaxaoM
ciydae mpeacraBisier coboit F. YkasaHHblE TajOreHOBbIE 3aMECTUTENH MOTYT OBbITh
ONMHAKOBBIMU MNM pa3iudHbiMU. Eciu, Hanpumep, p paseH 2, R? B 060ouX clydasx MOxkeT
npencTaBnaTh coboii F. B kauecTse npyroro mpumepa, ecau p paseH 2, R? B ogHOM ciyuae
MoxeT npeactaBiste coboi Cl, a mpu npyrom ciayvae F. IIpennoururensHo p paBeH | u
ONIMH 3aMeCcTuTe b R? HAXOAUTCS B NAPA-TIONOKEHUH OTHOCUTENILHO a30Ta, KOTOPBIH TaKiKe
npucoenuHe k R?. B 3Tux papuaHTax ocylnecTseHHs onuH R MokeT npencTaBisth coboit
rajioren, Hanpumep, pTop. Kpome Toro, npeanouTutenasHo p paseH 1 u onun 3amectutens R?
NpeACTaBysieT COOON (PTOP M HAXOIUTCS B NAPA-TIONOKEHUH OTHOCHTEIIBHO a30Ta, KOTOPBIH
TaK:Ke MpUCOeNnHeH K R3.

Mosxer 6biTh, uTo R12 B kaxxaoM ciyuae Hesasucumo BbiOpaH u3: H, (C1-Ce)ankuna,
(C3-Co)uuxnoankuna u (C1-Ce)ranorenankuna; R B xaxmom ciyuae He3aBHCUMO BhIOpaH
u3: H, (C3-Co)uuknoankuna u (C1-Ce)ankuna; u R B xaxmom ciydae HesaBucumo BeIOpaH
u3: H, (C1-Ce)ankmna, (Cs-Ces)mxnoankuna, C(O)-(C1-Ce)ankuna u S(O)2-(C1-Ce)ankuna.

Mosxer 6bITh, uTo R!? B Kaska0M ciydae Hezasucumo Beidpan u3: H, (C1-Cq)ankuna u
(C1-Cs)ranorenankuna, R'? B kaxnaom cnyuae Heszasucumo Buidpan u3: H u (C1-Cs)ankuna; u
R!* B kaxmgom ciyuae Hesasucumo BeiOpaH u3: H, (Ci-Cs)anxuna, C(O)-(Ci-Cq)ankuna u

S(0)2-(C1-Cq)ankuna.
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R B kakaoM clyuae He3aBHCHMO MOXKeT ObITh BeiOpan u3 =0, OR!?, NRPRM (C;-
Cs)ankuna u (C1-Cs)ranorenankuna. R B kaxmoM ciydae He3aBUCHMO MOKET OBbITh BBIOpaH
u3 (C1-Cq)ankuna u (C1-Cy)ranoreHankumna.

Mosxet ObiTh, uTo X He3zaBucuMo BbiOpaH u3 O, S, S(O) u S(O),. IlpeanouyrurensHO
X npencrasiser coboii O.

Mosket ObITh, uTO Y mpenctasiser coboii O.

Mosxer ObiTh, uTo X He3zaBucuMo BoiOpaH u3 O, S, S(O) u S(O)2, u Y npencrassier
coboii O. ITpennouturensuo X npexacrasisier codoit O, u Y npexacrasiusier codoii O.

Mosket ObITh, uTo X HesaBucuMo BbiOpaH u3 O, S, S(O) u S(O)2; Y mpeancrasiser
coboit O; R? mpencrapnser coboii pTop; p pasen 1 u R? Haxomutcs B napa-mojokKeHHHU
OTHOCHMTENIHO —a30Ta, KOTOpbIi Takxke mpucoemuHen k R’. TlpeamouturensHo X
npenctasnser coboii O; Y npeacrasnser coboit O u R? npencrasiser coboii ¢prop; p paseH
1, u R? HaxonuTCs B Napa-TIONOKEHUN OTHOCUTENBHO a30Ta, KOTOPbIH Takke IMPUCOEIUHEH K
R’.

Mosket ObITh, uTo X He3aBucuMo BbiOpaH u3 O, S, S(O) u S(O); Y mpexncrasisier
coboit O u R? npencrasnsier coboii mponaprun. Ipeanoururensio X npeacrasnser coboii O;
Y npencrasnser coboii O u R® npencrapser coboit mponapru.

MoskeT ObITh, uTo X He3aBucuMo BbiOpaH u3 O, S, S(O) u S(O); Y mpexacrasisier
coboit O; R? npencrasnser coboit F; p pasen 1, a R* u R’ Bmecre ¢ atomom yriepona, K
KOTOPOMY OHH TPUCOEIUHEHBI, OOpa3ylT LUKIWYEeCKyro Trpymmy, BbiOpanHy u3 (Cs-
Co)uxnoankuia. I[pennoururensHo X npencrasisier coboit O; Y npencrasisier coboit O;
R? npencrasnsier coboii F; p pasen 1, a R* u R’ BMecTe ¢ aToMOM yriieposia, kK KOTOPOMY OHH
MPUCOEIUHEHBI, 00Pa3yIOT HUKJIOMPOITHIL.

MoskeT ObITh, uTo X HesaBucuMo BbiOpaH u3 O, S, S(O) u S(O); Y mpexncrasisier
coboit O; R? npencrasnser coboii F; p pasen 1; R? npencrasnser coboit mpomaprui, a R* u
R’ BMecTe C aTOMOM yIjepona, K KOTOPOMY OHH TIPHCOEIHHEHB, 00pa3yloT LUKIHIECKYIO
rpymmy, Beiopannayio u3 (Cs3-Ce)uuknoankuna. [Ipennoururensao X npeacrasister codoit O,
Y npencrasnsier coboit O; R? mpencrasnsier coboii F; p pasen 1; R mpencrasnser coboii
nponaprun, a R* u R’ BMecte ¢ aToMoM yriepona, K KOTOPOMY OHM MPHCOEIMHEHDI,
00pa3yrOT HUKJIOMPOITHIL.

Coenunenne Gpopmyst I wmu popmysl II MokeT ObITh BEIOPAHO H3:
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Hzobperenne Takke OMUCAHO B CIASNYIOIUX MPOHYMEPOBAHHBIX Maparpadax:

1. Coenunenue Gpopmybl la:
R3
|
R! N Y
(R?), X~ R
Ia
rac

X nesasucumo Buibpan u3 CR°R’, NR® O, S, S(O) u S(0),;

Y He3aBucumo BbIOpaH u3 O u S;

R! HesaBucumo mpescTaBaser coboil 5-7-4eHHYI0 FeTepOLMKIMIbHYIO TPYIIy; MpH
5TOM yKa3aHHasi TeTEPOLIUKIIMIIbHAS TPYIINA COAEPIKHUT IO MEHBLICH Mepe OMH aTOM a30Ta B
KOJIbLIE, TPH OTOM YKa3aHHAs TETEPOLMKIWIbHAS TpPYyNNa SBISIETCS HeoOs3aTebHO
HEHACBILIEHHONH M HeoOs3aTeNbHO KOHAEHCHPOBAHA CO BTOPBIM KOJBIIOM, BBIOPAHHBIM H3
Oensoma, 5- wumm O-uneHHoro rerepoapuna, (Cs-Ce)uuknoankmna u  5-7-4I€HHOTO

reTeponukIoankuia; npu 5tTom R! neobssarensHo 3amemen ot 1 1o 6 rpynmamu R”;



27

i rae R' npencrasnser coboii -N=CR!'R! rme R u R!! Bmecte ¢ aromom

)
yriepona, K KOTOPOMY OHH TPHCOEAWHEHBI, 00Pa3yrT 5-9-ujieHHY0 OWIHKIMYECKYIO WIIN
MOHOLMKJINYECKYIO Te€TePOLMKIMIBHYIO TPYIIY, MPHU 3TOM YKa3aHHAs TeTePOLHKIIIbHAS
IpyIa siBJsieTCs HeoOs3aTeNbHO HEHACBILIEHHOM, M MPU 3TOM YKa3aHHAsI FeTePOLMKIIMIbHAS
IpyIIa COOEPKUT MO MEHBILIEH Mepe OUH aTOM a30Ta B KOJIbLE U HEOOsI3aTeNIbHO 3aMeIeHa
or 1 1o 6 rpynmamu R;

R? B kaxaoM ciyudae Heszasucumo BuiopaH u3 (C1-Ce)ankuna, (C1-Ce)ranoreHankuna,
ranorena, Hutpo, OR, SR, OS(0),R", S(0):R", S(0).NRR", S(O)(NR")R'* S(O)R",
uuano, (C2-Co)ankenuna, (C2-Co)ankununa u NR¥PRM,;

R’ Buibpan u3 (Ci-Ce)ankuna, (Ci-Ce)ranorenankuna, (Cs-Ce)uuknoankuna, (Ci-
Cs)ankunen-(C3-Ce)unknoankuna, (Cs-Ce)ankenuna, (Cs-.Ce)ankuauaa u  4-0-4JI€HHOTO
reTepPOLIMKIIOAIKIIIA,

R* u R’ BMecTe ¢ aToMOM yryieposia, K KOTOPOMY OHH MPHMCOEIHHEHBI, 0Opa3yloT
nukanueckyro  rpynmy,  BbiOpaHHyro  u3  (C3-Ce)umknoankmna U 4-6-4I€HHOTO
reTepOLMKIIOATKIIIA, MTPU STOM yKa3aHHAs TeTePOLUKIIOAJKUIbHAS TPyIIa COAEPIKUT IO
MEHbIIeH Mepe OAMH rerepoatoM, BeIOpaHHbI M3 N, O m S; M mpu 3TOM yKa3aHHas
LUKJIOAJKUIbHAS TPYIINa U reTePOLUKIOANKUIbHAS IPYIa HeoOs3aTeIbHO 3aMeleHbI OT |
10 4 rpyrmamu R'%;

kaxaeii RS, R7 u R® mesaBucumo Boibpan w3 H, (Ci-Ce)ankuma u (Cs-
Co)LMKIOATIKIIIA,

R’ B kaxmoM ciydae HesaBucuMO BbIOpaH m3: =0, =S, =NR!?, (C;-C¢)ankuna, (Ci-
Ce)ranorenankuna, rajorena, autpo, OR!2 SR S(0)R", S(0),NRPRY S(O)(NR*)RY,
S(O)RY, C(O)RY, C(ONRPRE, C(O)ORY, nmano, (C2-Cs)ankenuna, (C-Cs)ankununa u
NRIRM:

R!? B xaxmom cnayuae Hesasucumo BeiOpan u3: H, (Ci1-Ce)ankuma, (Cs-
Ces)umknoankuna, (C1-Ce)ranmorenanxkuia 1 4-6-4JI€HHOTO reTePOLUKIOANKHIIA;

RY B kaxgom ciydae Hesasucumo BeiOpaH u3: H, (Cs-Ce)umknoankuma u (Ci-
Co)ankuna;

WM Koraa ase rpynnbl R mpucoemuHeHsl k oHOMY U TOMy e aToMy a3oTa, Npu
5TOM yKa3aHHble rpymmnbl R'? BMecTe ¢ ykazaHHBIM aTOMOM a30Ta 00pasyoT 4-, 5-, 6- unu 7-
YJICHHOE Te€TePOLMKIOATKIIIBHOE KOJBLO;

RY B xaxmom cnayuae Hesasucumo BeiOpan u3: H, (Ci1-Ce)ankuma, (Cs-
Co)1MIKIIOATIKITIA, C(0)~(C1-Co)ankmuna, S(0)2-(C1-Co)ankuna u 4-6-4JIeHHOTO

FETCPOLUKIIOANIKUIIA,
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un kxorna rpynna R u rpynnma R npucoenunensl k onHOMy U TOMy ke aToMmy
a30Ta, TIpY 3TOM ykasaHHble rpynnbl R u R Bmecte ¢ ykazanHbiM aToMoM a3ota 06pasyroT
4-, 5-, 6- K 7-4JI€HHOE TeTEPOLIMKIIOATKUIBHOE KOJIBLO,

RY B kaxmom ciyuae HesaBucuMo BhIOpaH m3: =0, =S, =NR'* (C;-Ce¢)ankuna, (Ci-
Ce)ranorenankuna, ragoresa, nutpo, OR' SRV S(0),R!? S(0)NRRY S(O)(INR'*)RD,
S(O)RY, C(O)RY, C(ONRYRY, C(O)OR"®, uuano, (C»-Cs)ankenuna, (C-Cs)ankununa u
NRURM:

p mpexacrasisieT coOoi Leoe uncio, BeidpanHoe u3 0, 1, 2 u 3;

npu sToM mobas rpynmna R%, R?, R® R7, R® R’ R2, R umu RY 10 ectb ankun,
aJIKEHWJT, aJKUHUI, [UKJIOAIKUI, TeTEPOLMKIOANKH (B TOM YMCle, Koraa ase rpymmsl RY
win rpynna R u rpynna R'* BmecTe ¢ a30TOM, kK KOTOPOMY OHM MPHUCOEIMHEHDI, 0OPA3YIOT
reTEPOLMKJIOATKUIILHOE KOJBILO) WM alKMIEHIMKIOANKMI, HeOOA3aTebHO 3aMEIeHa, THE
5TO BO3MOKHO XUMHYECKH, 1-4 3aMECTUTENAMMU, KaXK/Iblii U3 KOTOPBIX, HE3aBUCUMO B KaKIOM
cnydae, BeIOpaH u3 rpymsl, cocrosimeii u3z: =0; =NR? =NOR? (C-C4)ankuia, rajioreHo,
HuTpo, muaHo, (C1-Cs)ranorenankuna, (C>-Cs)ankennna, (C2-Cq)ankuamaa, NRR®, S(O):R?,
S(O)R?, S(O)NRYR?, S(O);NR'R?, CO,R?, C(O)R?, CONR?R? 1 OR™:

rae R? mesasucumo Boiopan u3 H u (C1-Cs)ankuna; u R HesaBucumo mpejcrapiser
coboit H, (C1-Cs)anxun, C(O)-(Ci-Cs)ankun, S(O):-(C1-Cs)ankmi, wim ero arpOHOMHYECKH

npuemsemas cojib uiau N-OoKcusa.

2. Coenunenue 1o 1. 1, ornuyaroieecs: Tem, 4yto X BbiOpan u3 O u S.
3. CoenunHenue 1o . 1 uiay m. 2, oTIn4aroeecs Tem, 4to Y npeacrasisier codoii O.
4. Coenunenue 1o nmoboMy u3 mm. 1-3, orauuaromeecs Tem, uto R umeer ctpykrypy:
Y2
/
A

[

IPYIy, TPH STOM YKa3aHHAs TeTEPOLMKIMIbHAS TpPYMNNa SBISIETCS HeoOs3aTeIbHO

, TO€ KONBLO A TpeAncTaBisieT cOOOH S5- WM O-4IEHHYI TIeTepOLUKIIMIBHYIO
HEHACBILIEHHON 1 HeoOs3aTeIbHO KOHACHCUPOBAHA € 5- MIIM 6-WIEHHBIM [HKJIOAJTKUIbHBIM,
OEH30JIbHBIM UM 5- UM 6-4JI€HHBIM IeTePOLUKIOANKUILHBIM KOJIBLOM, =Y Mpe/cTaBsieT
coboit =0 umu =S, u npu 3tom rpynna R! neobsa3arensHo 3amemena ot 1 10 4 rpynmamu R’

5. Coenunenue 1o nobomMy u3 mm. 1-3, orauuaromeecs Tem, uto R! umeer ctpykrypy:
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B
N\ N

N
N "55 , TIe KoJjpllo B mpencraBisieT co0oil 5- WM 6-4JIEHHYIO TeTePOLUKIIMIBHYIO
IPyIy, TPH OSTOM YKa3aHHAs TeTEPOLMKIMIbHAS TpPYNNa SBISIETCS HEoOA3aTeIbHO
HEHACBILIEHHON, W TpH 3TOM YKa3aHHas TeTePOLUKIMIbHAS Tpynmna HeoOs3aTeabHO
KOH/IEHCUPOBaHAa C 5- MM O-4WIEHHbIM LMKJIOAJKWIBHBIM MM TeTePOLMKIOANKUIbHBIM
KONBLIOM, U TIpu 3ToM rpynmna R! neo6s3arensHo 3amenena ot 1 1o 5 rpymmamu R’
6. Coenunenne no mobomy u3 nm. 1-5, oTnuuaromeecs Tem, yto R® Beibpan us (Ci-
Cq)ankuna, Cr-ankuneH-Cs-uuknoankuna, (C3-Cq)ankenmna u (C3-Cq)ankuamna.
7. CoemuHeHue 10 T1. 6, oTyIMyaroIeecs TeM, 4to R® npencrasnser coboit mponapru.
8. Coenunenne no mobomy u3 mim. 1-7, orauuaromeecs Tem, uto R* u R® Bmecre ¢
aTOMOM yrjepona, K KOTOPOMYy OHHM MpPUCOEIUHEHbI, MOryT obOpasosbiBath (Cs-
C6)IMKIIOATKWIIBHYIO TPYIILY; NPH 3TOM LIUKJIOAJKWIbHAS TPYIIa HEOOs3aTeIbHO 3aMeleHa
or 1 1o 4 rpynmamu R,
9. Coenunenue no 1. 8, oTmmuaroineecs Tem, uto R* u R® Bmecte ¢ atomom yriepona, k
KOTOPOMY OHH MPUCOEAMHEHbI, O0pa3ylT LUKJIONPONWIBHYIO TIPYIIy;, MPH 3TOM
LUKJIONPONUIbHAS FPYIINa HeoOA3aTeNbHO 3amMemiena ot 1 1o 4 rpynmamu R,
10.  Coemunenue mo mobomy u3 mm. 1-7, ornmuaromeecss Tem, uro R* u R® Bmecte ¢

YIJIEPOZIOM, K KOTOPOMY OHHM IIPUCOEAUHEHBI, MOTYT UMETh CTPYKTYPY:

A

( r )S
yA R15
( )Y, rae Z HesaBucuMmo BuIOpaH u3 -NR'- -O-, -S(0)-, -S(0),-, -S(O)NRY- u —S-;

R!® mesaBucumo BuiOpan u3 (Ci-Cs)anxuma, S(O):RP C(O)RY, (Cs-Ci)ankenuna u (Cs-
Cs)ankununa, R!” mesasucumo Beidopan u3 H, (Ci-Cs)amkuma, (C3-Cs)ankenuna u (Cs-
Cq)ankununa, y npeacrasiisier codoit 1enoe uncio, BeidpanHoe u3 0, 1, 2 u 3; r u S, KaxKIbIH,

npeacTaBisieT coOO0i 1enoe Yrcio, BbiOpanHoe u3 1, 2 U 3; U PH 3TOM CyMMa I U S paBHa 2,

3 v 4.

11.  Coemunenue no mn. 10, oTnuyaroimeecs Tem, uto Z npezacTasiser coboit NR .

12. Coenunenne 1o . 10, omnyaromieecs TeM, 4to Z mpencrasisier codoit O.

13. Coenunenne no mrobomy u3 . 10-12, oTnudaromeecst TeM, 4YTO CyMMa I U S paBHa 2.
14.  Coenunenne no modomy u3 . 10-12, oTnuyaromeecst TeM, 4YTO CyMMa I B S paBHa 3.

15. Coenunenne no mrobomy u3 . 10-12, oTiudaromeecs: TeM, 4YTO CyMMa T U S paBHa 4.
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16. Coenunenne no mobomy w3 mm. 1-3, oTiMyaroImeecs: TeM, 4To p paBeH | U onuH
3aMmecTuTeNb R’ HaxonouTcs B Mapa-TIONOKEHMH OTHOCHUTENLHO a30Ta, KOTODBIH Takke
npucoennHeH k R?.

17. Coenunenne ¢popmynsl I1:

R3
R! lll Y
1995
(R, X R* 11
e
X neszasucumo Bbidopan u3 CR°R’, NR® O, S, S(O) u S(0),;
Y He3aBucumo BeIOpad u3 O u S;
R! He3aBuCcHMO BHIOpaH U3:
R2!

0T

KOTOPOMY OHHM  TPUCOEAMHEHBbL, O00pa3ylT  5-9-ujieHHY0  OWLMKIMYECKYIO MU

1 -N=CR!’R!!; rne R!° u R!! Bmecre ¢ aTomom yriepona, k

MOHOLIMKJIMYECKYIO0 T€TePOLMKIUIBHYIO TPYMIy, MPU 3TOM yKa3aHHAas T'eTePOLUKIMIIbHAS
IPyIINa SBJIAETCS HeoOsI3aTeIbHO HEHACHIIEHHOM, 1 MPH 5TOM YKa3aHHAasi T€TePOLIUKITHIbHAS
IPyIIa COAEPKUT IO MEHBIIEH Mepe OMH aTOM a30Ta B KOJIbLIe U HeOOsA3aTeIbHO 3aMelleHa

1-6 rpynmamu R;

rae ====== npencrasisier coboi b0 Yriiepoa-yriiepoaHY0 JBOWHYIO CBsI3b, JIUOO
yIJIEPOA-YIIIEPOIHYIO MPOCTYIO CBS3b;

= Y? npencrasnsieT coboit = O umu = S;

X! HesaBucumo orcyTcTBYeT M BbiOpaH us NR' u CR*R??;

KosbLio B mpencrasnsieT coboit 5- nimu 6-4I€HHYIO reTepOLUKITHIBHYIO TPYIIY; U IPU
5TOM yKa3aHHasl FeTePOLMKIIMIIbHAS TPYIINA SBJISETCS He0OsI3aTeIbHO HEHACBILIIEHHOM; U MpH
5TOM YKa3aHHas TeTepOLMKJIMJIbHAS Tpymna HeoOs3aTeNbHO KOHAEHCHPOBaHA ¢ 5- wiH 6-
YJIEHHBIM LUKJIOANKUILHBIM UM TeTePOIUKIOANKUILHBIM KOMBLOM, M NpU 3ToM rpynna R!
Heo0sA3aTeNbHO 3aMelena oT 1 1o 5 rpynnamu R;

R’ Buibpan u3 (Ci-Ce)ankuma, (Ci-Ce)ranorenanxuna, (Cs-Ce)uuxnoankuna, (Ci-
Cs)ankunen(Cs-Co)uuknoankuna, (Ci1-Cs)ankunen-CO,R? (C,-Cs)ankunen-ORM?,  (Cs-

Co)ankenmna, (C3-.Ce)ankunuia u 4-6-4JI€HHOTO TeTePOLIUKIIOANTKHIA,
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R* u R’ BMecTe ¢ aToMOM yrjepona, kK KOTOPOMY OHM MPMCOEIMHEHBI, 00pasyroT
muKIndeckyro  rpymnmy, BeiOpaHHyr0 u3  (C3-Ce)umkmoankmna u  4-6-4€HHOTO
reTePOLMKIIOANIKIIA, TIPU 3TOM YKa3aHHAsl TeTePOLMKIIOATNKMIIbHAS TPyINa COAEPIKUT II0
MeHbLIeH Mepe OnuH rerepoatoM, BbIOpaHHbA W3 N, O u S; W mpu 5TOM yKa3aHHas
LIUKJIOAJIKUIIbHAS TPYIINA U FeTePOLUKIIOATIKIIbHAS TPYIIa HEOOsS3aTENbHO 3aMeIIeHbl OT 1
10 4 rpynmamu R,

KasKIbI R6, R” u R®

HezaBucuMo BoiOpaH u3 H, (Ci-Celamkmna u (Cs-
Co )k ioankunia;

R’ B kaxxaoM ciydae HesaBucuMo BbiOpaH m3: =0, =S, =NR!?, (C;-Co)ankuna, (Ci-
Ce)ranorenankuna, ragoresa, nutpo, OR' SR S(0),R'*) S(0)NRRY S(O)(NR'*)R",
S(O)RY, C(O)RY, C(ONRR", C(O)OR", nuano, (C»-Cs)ankenuna, (C,-Co)ankununa u
NRURM:

R!? B kaxnom ciyuae Hesasucumo BeiOpan u3: H, (Ci1-Ce)ankuma, (Cs-
Ce)unknoankumna, (C1-Cs)ramoreHankuna u 4-6-4JeHHOTO reTepOLUKIOANKHIA,

R B xaxgom cnyuae HesaBucumo BeiOpan u3: H, (C3-Ce)umknoankuma u (Ci-
Ce)ankuna;

Wi Korja jase rpymmbl R'? mpucoenuHeHBI K OIHOMY M TOMY K€ aTOMy a3o0Ta,
ykaszanHble rpynmbl R BmecTe ¢ ykasaHHBIM aToMoM a30Ta oOpasyroT 4-, 5- 6- umm 7-
4JIEHHOE IeTePOLMKIOANKUILHOE KOMBIIO;

R '3 gesaBucumo suiopan u3: H, (C3-Co)uuknoankuna u (C1-Ce)ankuna;

R¥ B xaxmom cnayuae Hesasucumo BeiOpan u3; H, (Ci1-Ce)ankuma, (Cs-
Co)UMKIIOAIKIIIA, C(0)~(C1-Co)anxuna, S(0)-(Ci-Co)ankuna u  4-6-4JIEHHOTO
reTepoOLHKIOAKHIIIA;

un xorpa rpynna R u rpynnma R npucoenunens! k onHOMy U TOoMy ke aTomy
a30Ta, ykasannble rpynnsl R u R Bmecte ¢ ykaszanubiM aToMom a3ota o6pasyroT 4-, 5-, 6-
WM 7-4leHHOE IeTepOLMKI0ANKUILHOE KOMbIIO;

R B xaxmom ciyuae HesaBucumo BuiOpaH u3: =0, =S, =NRY, (C;-Ce)ankumna, (Ci-
Ce)ranorenankuna, ragoresa, autpo, OR2 SR, S(0),R! S(0):NRR S(O)(INR*)RE,
S(O)RE, C(O)RY, C(ONRYRE, C(O)ORY, nmano, (C2-Cs)ankenuna, (C2-Co)ankununa u
NRIRM:

R?! nesasucumo BwiOpan u3 H, ranoreno, (Ci1-Cs)ankuna u (Ci-Cs)rajorenankuna,
unu ase rpynmel R? BMecTe ¢ artomamu yriepoma, K KOTOPBIM OHHM TPHCOEIHHEHI,
obpazyrotr ¢enmnbHOe KONbLO, (C3-Co)IUKIOATKUIPHOE KOJBIO WU S- WIH O-4JICHHYIO

MOCTHKOBYIO OMIIMKJIMYECKYIO LIUKJIOATKIIBHYEO KOJIBLIEBYO CHCTEMY, MPU 3TOM yYKa3aHHOE
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(beHUTbHOE WM [HUKJIOTEKCHUJIBHOE KOJIBLIO, WIJIM KOJIbIEBasi CHUCTeMa HeoOs3aTeIbHO
3aMmerens 1-6 rpynnamu R;

R?*? B kaxm0M crydae He3aBucuMmo Bbiopan u3 H u (C1-Cs)ankuna; u

p mpexacraBiisieT co0oi Leoe uncio, BeidpanHoe u3 0, 1, 2 u 3;

rae mobas rpynna R?, R?, R® R7, R® R° R'? R'® umu R, to ects ankun, ankenusn,
aJKUHUJ, LMKJIOAJKUJ, TeTepOLUKIOaNKun (B TOM ciydae, Korma ase rpymmbl R um
rpynna RY u rpynnma R Bmecrte ¢ a3orom, k KOTOpOMy OHHM TpPHCOEIMHEHBI, OOPa3yIOT
reTepPOLIMKIIOATKIIIBHOE KOJIBLO) WM aJKHJICHIMKIIOAIKII, HeoOs3aTeNbHO 3aMellieHa, Te
5TO BO3MOXXHO XHUMMYECKH, 1-4 3aMECTUTENsIMU, KaKAbIH U3 KOTOPBIX B KaXKAOM Clly4ae
He3aBUCUMO BbIOpaH wu3 rpymmbl, cocrosimed u3: =0; =NR? =NOR? (C:-Cy)ankuina,
rajoreHo, HuTpo, uuaHo, (Ci-Cs)ramorenoankmna, (Cz-Cslankenmna, (Cz-Cs)ankununa,
NRRP, S(0):R?, S(O)R?, S(O)(NRH)R?, S(0);NRR?, CO2R? C(O)R?, CONR’R* u OR? rze
R? nesasucumo Buibpan u3 H u (C1-Cs)ankuna; u R® mezaBucumo npencrasmsier coboii H,
(Ci-Coanxun, C(0)-(Ci1-Cyanxun, S(O)2-(C1-Cs)anku, WA €ro arpoOHOMHYECKH

npuemiieMast CoJib Ui N-okcug.

18. Coenunenue no n. 17, ormyaromeecst Tem, 4to X BbiOpan uz O u S.
19. Coenunennie o n. 17 wim n. 18, ommuaromeecs Tem, uto Y npeacrasisier codoii O.
20. Coenunenne 1o mobomMy u3 mm. 17-19, ornuuaromeecs Tem, uro R umeer ctpykrypy:
NR'® _O
(R \]/
N .
o) .
21. Coenunenue 1o mobomy u3 mm. 17-19, ornuuaromeecs Tem, uto R umeer ctpykrypy:

22. Coenunenue 1o nobomy u3 mm. 17-19, ornuuaromeecs Tem, uto R umeer ctpykrypy:
/O
B
A WAL
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23. Coenunenne 1o moboMy u3 mm. 17-22, oriuyaromeecs Tem, uto R® Buiopan u3 (Ci-
Cy)ankuna, Ci-ankuneH-(C3-Cq)uuknoankuna, (Ci1-Cs)ankunen-CORM¥ (C,-Cs)ankunen-
OR"¥? (C3-Cy)ankenuna u (C3-Cs)ankununa.

24. CoemuHenue 110 1. 23, oTMyaroleecs TeM, 4To R? npencrapnisieT coboii mponaprui.
25.  CoemuHeHue 1o mobomy u3 mm. 17-24, ornuuaromeecs TeM, uto R* u R’ Bmecre ¢
aTOMOM yrjepoAa, K KOTOPOMY OHH TIPUCOEIHMHEHBl, MOryT obOpasoBeBaTh (Cs-
C6)UMKIIOATKWIBHYIO TPYIIY; MPH STOM LIUKJIOAJIKUIIbHAS TPYIINa HeoOs3aTeIbHO 3aMeleHa
or 1 no 4 rpynmamu RY.

26.  CoemuHeHue o 1. 25, oTauuaromeecs Tem, uto R* u R’ BMecte ¢ atomMoM yrnepona, k
KOTOPOMY OHHM MPUCOEAMHEHbL, OOpa3ylT LUKJONPOMWIBHYIO TIPYINy; TMPH 3TOM
LMKJIONPONUIbHAs FPyTINa HeoOA3aTeNnbHO 3amemena ot 1 10 4 rpynmamu RY.

27. Coenunenue mo joOomy u3 mm. 17-24, OTIMYAOLIEeCs TeM, YTO R* u R’ BMecTe ¢

yIJIEPOAOM, K KOTOPOMY OHM NPUCOEANHEHBI, MOTYT UMETb CTPYKTYPY:

( r )S
Z(R™)
Y, rne Z nesapucumo Beidpad u3 -NR'°- -O-, -S(0)-, -S(0)2-, -S(O)NR!"- u -S-;
R!® nesaBucumo BwiOpan m3 (Ci-Cs)anxmma, S(O)RYP, C(O)RY, (Cs3-Cs)ankenuna u (Cs-
Cy)ankununa, R mesasucumo Bwiopan u3 H, (Ci-Cs)amkuma, (C3-Cs)anxenuna u (Cs-
C4)ankuHuna, y npeacrapisieT coOol menoe yucio, Bbiopannoe u3 0, 1, 2 u 3; KaKIblid 1 U S

npeacTasisier coO0i 1enoe Yrcio, BbiOpanHoe u3 1, 2 u 3; U MPH 5TOM CyMMa I U S paBHa 2,

3 unu 4.

28.  CoemuHeHue 1o 1. 27, oTIHYaroieecs Tem, 4To Z mpezacTasuser coboit NR .

29. CoenunHenue 1o 1. 27, oTMYaroIIeecs TeM, 4To Z npencrasisier codoit O.

30. CoenunHenue no r0OOMy u3 T, 27-29, OTIUYArOIIEecs] TEM, YTO CYMMa I' U S paBHa 2.
31. CoenunHenue mo r0O0OMy U3 T, 27-29, OTIUYAOIIEecs] TEM, YTO CYMMa I' U S paBHA 3.
32. CoenuHenue mo r0OOMy U3 T, 27-29, OTIUYaroIeecs: TeM, 4YTO CyMMa I U S paBHa 4.
33. Coenunenne mo moboMy u3 nm. 17-32, oTnmyaromeecss TeM, 4To p paBHO | U OnuH

3amecTuTens R’ HAXOmuTCs B AApa-TIONOKEHMH OTHOCHTENBHO a30Ta, KOTOPBIA TaKke
npucoenuHeH k R,

34,  Cnocob OopbOBI C COPHSAKAMHU, BKITOYAO NN HAHECEHHE COSIUHEHUS MO JTIOOOMY M3
nm. 1-33 Ha caMu pacTeHUs WM Ha Y4acCTOK, Ha KOTOPOM MPEIOJaraeTcsi, 4To OyAyT pacTH
pacTeHwsl.

35. IIpumenenue coenrHeHus 1o JEOOOMy 13 mim. 1-33 B kadecTBe repOUIMaa.
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36. T'epOunmpnHas KoMmo3muusi, coxepkamas 3((eKTHBHOE KOJWYECTBO AaKTUBHOTO
COEAMHEHUs 10 JIrobomMy u3 . 1-33.

TonpobHoe onucanune n3o0pereHust

Tepmun Cm-Cn oTHOCUTCS K IpyMIe, coepskaleil OT m 10 N aTOMOB yIJIepoja.

TepMuH «ankwn» OTHOCHUTCS K OJHOBAJIEHTHOM JIMHEMHOW WM Pa3BETBICHHOU
HachleHHon yriesonoponHoit nenu. Hanpumep, (Ci-Ce)ankun moker 0003HA4YaTh METHII,
STHJI, H-TIPOMWJ, M3OMPONMI, H-OyTui, emop-OyTtun, mpem-OyTHI, H-TIEHTHJI U H-TEKCHII.
AJNKHUIIbHBIE TPYIIIBI MOTYT OBITh HE3aMEIEHHBIMH.

TepMuH «ankuiaeH» OTHOCUTCSI K JBYXBaJCHTHOM JIMHEWHOH HACBIIIEHHOU
yraesogopoanoit nenu. Hanpumep, (C1-Cs)ankuneH MOXET OTHOCUTBCS K 3aMEIEHHON W
HE3aMEeILeHHON yIJIepOHON Lenu JiuHou 1, 2 unu 3 atoma yriepona, Hanpumep, -CHa-, -
CH2CHz- nnu -CH,CH,CH»-. AnKuiieHOBBIE TPYIIITBI MOTYT OBITh 3aMELIEHbI, B TOM YHUCIE
AJIKUJIBHBIMU IPYIIIAMHU. AJIKHJICHOBBIE TPYIIIBI MOTYT ObITh HE3aMEIEeHHbIMU.

TepMuH «ramoreHaskuI» OTHOCUTCS K YIJIEBOAOPOAHOW LIEMH, 3aMELIEHHOW IO
MEHbIIEeH Mepe OAHMM aTOMOM TaJIoreéHa, He3aBHCHMO BBIOPAHHBIM B KaXKJIOM CIIydae H3:
¢dTopa, xaopa, Opoma u Homa. ATOM rajioreHa MOXKET MPUCYTCTBOBATH B JFOOOM MOJIOKEHUH
Ha yrineBogoponHou uenu. Hampumep, (C1-Cs)ramoreHankun MoxxkeT 0003Ha4aTh XJIOPMETHUIL,
dTopMmern, TpUPTOPMETUI, XJOPITWI, HAmMpuUMep, 1-XJOpMETHJII U 2-XJIOPITHIL,
TPUXJIOPITHI, Hampumep, 1,2,2-Tpuxiaopatui, 2,2, 2-TpuxJIopsTHi, GTOPITUI, Hampumep, 1-
dTopmernnn u  2-¢propatun, TpudpTopaTWI, Hampumep, 1,2.2-tpudropaTHn u  2,2,2-
TpudTOpITH, XJIOPIPOTIHIL, TPUXJIOPIIPOIII, ¢dTopmnpomnun, TpUQTOPTIPOMHLIL.
lanoreHankuiabHAs TPyINIAa MOXKET MPENCTaBJATh COOOH (PTOPaJIKWIBbHYIO TpPYIIy, TO €CTh
YIJIEBOAOPOAHYIO II€Mb, 3aMELIEHHYIO 10 MEHbLIeH Mepe omHuM atoMoM ¢ropa. Takum
o0pa3oM, TaJOreHAJKWIbHAs TPYNIa MOXKET HMETh JI00Oe KOJHMYECTBO TaJIOT€HOBBIX
3amecturesneil. I'pynna MoskeT coxmep:kaTh OAMH TaJIOTEHOBBIN 3aMECTUTENb, OHA MOJXKET
UMETh JIBa WJIM TPU TAJOTCHOBBIX 3aMECTHTENs] WM OHAa MOXKET ObITh HACBHIEHHON
rajJJor€HOBBIMU 3aMECTUTESIMH.

TepMuH «ankeHWI» OTHOCUTCS K PAa3BETBIECHHON WM JIMHEHMHOW YIJI€BOAOPOMHOU
LIeTH, COAeprKalleld MO MEHbIIeH Mepe OAHY IBOHHYIO CBsi3b. JIBOWHas CBS3B(M) MOXKET
NPUCYTCTBOBATh B BHAE [ miu Z-m3omepa. J[BOHHAsI CBsI3b MOXKET HAXOOUTHCA B JIFOOOM
BO3MOYKHOM TOJIOKEHUH yrieBonoponHoi nernu. Hampumep, «(Cz-ColankeHum» MOXeT
0003Ha4YaTh 3TEHIJI, MPONEHU, OyTeHIII, OyTaIueHII, IEHTEHWI, IEHTAJUESHNII, TeKCEHIIT U
reKCaIUeHUII. AJIKEHWJIbHBIE TPYIIBl MOTYT OBbITh HE3aMEINEHHBIMH. AJUIMJIbHAS TPYIIa

SIBJII€TCS IPUMEPOM He3amellieHHoH nponeHuibHol rpynmnsl -CHz-CH = CHa.
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TepMuH «anKMHWI» OTHOCHUTCS K PAa3BETBICHHOW WM JIMHEHHOM YIiI€eBOAOPOMHOMU
LENU, COAEepsKalleld MO MEHbIIeH Mepe OAHY TPOHHYK CBsi3b. TpOMHas CBA3b MOXET
HAXOIUTBCSI B JIFOOOM BO3MOKHOM TIOJIOKEHHH yrieBopoponHoi nernu. Hampumep, «(Cz-
Ce)ankuHWI) MOKET O3HA4aTh 3TUHWI, NPONMUHWI, OYTHHMJ, NEHTHHWI W TEeKCHHUIL
AJNKVMHUJIBHBIE TPYNIBI MOTYT OBITh He3aMeIleHHbIMU. [IpomaprusbHas rpynmna siBIsIeTcs
IIPUMEPOM He3aMelleHHON nponuHuiabHoN rpynmnsl: -CHz-C=CH.

TepMUH «UUKJIOANKU» OTHOCUTCS K HACBILEHHOM YIJIEBOAOPOAHOM KOJbLIEBOM
cucreme, coaepxkamieii aromsl yriepoma. Hampumep, «(Cs3-Ce)IHMKIOANKUITY  MOXKET
0003Ha4YaTh LUKJIOMPONWI, LUKJIOOYTHJI, LMKJONEHTHJ, LUKJIOrekcms. l{ukinoankuipHble
IPYIIIBI MOTYT ObITh HE3aMEIEHHBIMU.

TepMuH «LUKJIOATKEHWI» OTHOCUTCSI K HEHACBIIEHHON yITI€BOJOPOAHON KOJIbLIEBON
CUCTeMe, coAeprKalleil aToMbl yriaepoaa. IIpumepsl BKIIOUAIOT HUKJIOTE€KCEH.

TepMuH «y-ujeHHass TeTePOLMKIOAIKWIbHAS TIPYNNa» MOXKET OTHOCUTBCS K
MOHOLIMKJINYECKON MM OMIMKJINYEeCKOH HACBIIIEHHON WM YaCTUYHO HACBILICHHON rpyrre,
HMMEIOIIEeH y aTOMOB B KOJIBLIEBOI CUCTEME U conepakalieil 1 umm 2 rerepoaroma, HE3aBUCHUMO
BeIOpanHbIx U3 O, S m N B kombleBOil cucteme (apyrumu cioBamu 1 mim 2 aroma,
o0pasyromux KoJbLeByo cucremy, BbiOpanel u3 O, S u N). Ilog yaCTUYHBIM HACBIEHUEM
MOJIPa3yMeBaeTCsl, UYTO KOJBLO MOXET COAep>KaTb OAHY WU JIB€ JABOWHBIE CBA3H. JTO
0COOEHHO OTHOCUTCSI K MOHOLIMKJIMYECKHM KOJIbLIaM ¢ 5-6 ujieHamu. J[BoitHasi CBS3b OOBIMHO
Oyer mpHuCyTCTBOBATh MEXAY IABYMS aTOMAaMHU YIJIEPOJa, HO MOXKET OBITh MEXKIY aTOMOM
yriaepoga W aToMOM as3oTa. Eciu He yKa3aHO MHOE, TEPMUH «y-Z-4IeHHas
reTepOLMKJIOANKIIIbHAS ~ TPYINa» MOXET OTHOCUTBCS K  MOHOLMKJIMYECKOM WM
OMLIMKIIMUECKON HACBILICHHON IpyIIe, UMEKIel OT y 0 Z aTOMOB B KOJIBLIEBOH CHCTEME.
[TprMepsl reTepoLUKIOAIKIIIBHBIX TPYII BKJIOYAOT: MUNEPUANH, MUTMEPAa3HH, MOP(OIUH,
TUOMOP(ONIMH, TUPPOJIHMINH, TeTparuapodypaH, TeTparuapoTuodeH, auruapodypas,
TeTpParuApONupaH, AUTHAPONUPAH, TUOKCAH, a3eMuH. | eTeporuKiIoanKkuIbHas IpyIina MoKeT
OBITh HE3aMEIEHHOM.

ApunbHBIE TPyNmbl MOTYT MPENCTAaBJATH COOOH  JIIOOYIH0 — apOMaTHYECKYIO
KapOOLMKIINYECKYI0 KOJIBLIEBYIO CHCTEMY (TO €CTh KOJBLEBYIO CHUCTEMY, COIEPIKAIIYIO
2(2n+1) T-31€KTPOHOB). APHIIbHBIE TPYIIIIBI MOTYT CONEPKaTh OT 6 10 12 aTOMOB yriepona B
KOJIBLIEBOM CUCTEME. APHIIbHBIE TPYIIIBI OOBIMHO MPEACTABIAIOT COO0H (PEeHMITbHBIE TPYIIITBL

ApuIbHBIE TPYIITBI MOTYT TPEACTaBIATh COOOH Ha(THUIbHBIE TPYIMIBl W OH(EHUITbHbIE

TPyIIBL
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B moboM w3 BbIIEYKAa3aHHbIX AaCIEKTOB UM BAPUAHTOB  OCYIIECTBIIEHHS
reTepoapIIbHbIE TPYIIBI MOTYT MPEACTABJIATH COOOW JIFOOYI0 apoMaTHYeCKyr (TO eCTh
KOJIBLIEBYIO CHCTEMY, cConepkamyro 2(2n+1)mx-35eKTpOHOB WJIM N 3JIEKTPOHOB, KOTOPBIE
MOTYT MEPEKPBIBATHCS C T-CHCTEMOI) 5- WK O-4JICHHYIO KOJIBLIEBYIO CUCTEMY, COIEPIKALIYIO
ot 1 1o 4 rerepoaToMoB, He3aBHCUMO BbIOpaHHBIX U3 O, S u N (apyrumu ciosamu, ot 1 mo 4
aTOMOB, 00pa3yIOIKX KOJbIEBYIO cructeMy, BeiOpanbl U3 O, S u N). Takum obpazom, odbie
reTepoapiibHbIe  TPYIIbl  MOTYT OBITh  HE3aBUCHUMO  BbIOpaHBI W3  S-UJICHHBIX
reTepoapuIbHbIX TIPYII, B KOTOPBIX TeTepOapOMATUYECKOE KOJIbLO 3amelneHo 1-4
rerepoaroMaMu, He3aBUCHMO BbIOpaHHbIMU M3 O, S u N; M O-4JeHHBIX TreTepOoapUIIbHBIX
IPYII, B KOTOPBIX IeTepoapoMaTHYeCcKoe KOIbLOo 3ameneHo 1-3 (Hampumep, 1-2) aromamu
azota. B wuacTHOCTH, reTepoapuibHble TPYNIBI MOTYT OBbITh HE3aBUCHUMO BBIOpaHBI M3:
nuppoia, ¢ypana, THopeHa, NUpPa30jia, HMHUAA30JIA, OKCA30Ja, H30KCas30jia, TPUA30JIa,
OKCaana3oja, TUAAMA30Ja, TeTpas3oja;, NMUPUAMHA, MHUPUAA3UHA, NMUPUMMIMHA, NHUPA3UHA,
TpUa3uHa.

TepMuH rerepouMkIMIbHAsE TPYyNNa OXBATHIBAET HEHACHILICHHbIE, YaCTUYHO
HACBILICHHbIE M TIOJIHOCTBIO HACBIIEHHbIE TeTEPOLMKIMIbHBIE KOJbLA. Takum o0pa3om,
reTEePOLMKIMIbHBIE TPYIbl MOTYT MPEACTABISATh COOOW JIMOO TIeTepOLUKIIOATKIIIbHBIE
TPYIIIBL, JIUOO TeTepOapUIIbHbIE TPYIIIBL.

CoenuHeHus 1Mo M300PETEHHIO, CONEPIKAINNE OJUH HITH HECKOJIBKO aCHMMETPHYECKHIX
aTOMOB YIJIepOZa, MOTYT CYIECTBOBaTb B BUJE JIBYX HWJIM HECKOJBKUX CTEPEOH30MEPOB.
Ecnu coenuHeHue mo M300pETEHHIO CONEPIKUT IBOMHYIO CBsi3b, Takyto kak C=C wmu C=N
rpyMmna, SBISIOTCS BO3MOXKHBIMU reoMerpuueckue uuc/tpanc (wim Z/E) usomepnt. Eciu
CTPYKTYpHblE HW30Mepbl SBJSIFOTCS  B3aUMOIIPEBpALIa€éMbIMU [0 IPUYHMHE HU3KOTrO
SHEPreTUYECKOro Oapbepa, MOXKET BO3HUKATh TayTOMEpHas u3oMmepus («rayromepusi»). OHa
MOXET TNPUHUMAaTh (OPMY NPOTOHHOH TAyTOMEPUH B COCOUHEHHAX IO H300PETEHHIO,
COZiepsKallliX, HampuMep, UMHHO, KEeTO WJIM OKCHUMHYIO TpPYIy, WJIH Tak Ha3blBaeMOi
BAJICHTHOH TayTOMEPUH B COENMHEHUSIX, KOTOpPbIE COAep:KaT apoMaTudeckuii pparment. M3
3TOTO CJIEAYET, YTO OHO COENUHEHHE MOKET MPOSIBISITH OOJIee OJHOTO TUITA H30MEPHHL.

B 00bem HacTosIero n300peTeH s BKIFOUEHbI BCE CTEPEON30MEPHI, T€OMETPHUYECKUE
U30MEpPBbl U TayTOMepHbIe (OPMBI COSAMHEHUI MO H300PETEHHIO, BKIIFOYAsl COCTUHEHMS,
nposiBsIFoIe  Ooee ONHOTO THIA H30MEPUH, W CMECH OIHOTO WM HECKOJIBKHX
coequHeHnil. Takke BKJIIOYEHbl KUCJIOTHO-aAUTHUBHbIE WIIM OCHOBHBIE COJIH, TA€
MIPOTUBOMOH SIBJISIETCSI ONTHUYECKH AaKTHUBHBIM, Hampumep, d-laktaT wid |-1v3uH, uim

pauemuueckuM, Harpumep, dl-taprpar wnu dl-apruaus.
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CoenuHennss 1O M300pPETEHHUIO MOTYT OBbITh TOJYYEHbI, XPAHUTBCS W/ WK
UCTIONB30BaThCsl B (opMe arpoHoMH4eckn mnpuemsiemMor conu. llogxonsamme conu
BKJIFOYAIOT, HO 0€3 OrpaHWYeHHs, COJIM NMPUEMIIEMBIX HEOPTaHWYECKUX KHCJIOT, TAKHX Kak
XJIOPUCTOBONIOPONIHAs, cepHasi, ¢ochopHasi, a30THasA, yrojbHas, OOpHas, Cynb(haMUHOBAS H
OpOMHUCTOBOIOPOZIHAST KHUCIOTBI, WJIM COJHM arpOHOMHYECKH MPUEMJIEMBIX OPTraHMYECKHX
KHUCJIOT, TaKWX KaK VYKCyCHas, TPONMOHOBAas, MAacJsHas, BHHHAs, MAaJEHHOBAas,
TUAPOKCUMAaNIENHOBAs, (pymMapoBasi, A0I0UHAas], TUMOHHAsI, MOJIOUHAs, CIM3€Bast, [NIFOKOHOBAS,
OeH3oliHas, SIHTapHasl, IaBeJIeBas, (beHmnykcycHas, METaHCYJIb(OHOBAs,
TOJYOJICY I OHOBAsI, OEH30JICYIb(HOHOBASI, CATUIMIOBAsA, CYJIb(paHUIOBAs, acrapardHOBasl,
IJIyTAMUHOBAs, 3J1€TOBasl, CTEApUHOBAs, NAJIbMUTHHOBAs, OJIEMHOBAs, JIAypHUHOBA,
NAHTOTEHOBAsl, AyOuUJIbHAsl, aCKOPOUHOBas W BaJiepuaHoBas KUCIOTHL. Ilomxoxsimume comnu
TAK)K€ BKJIIOYAIOT COJIM HEOPTaHMYECKUX M OpraHMYeCKUX OCHOBAaHUM, HarpuMep,
npotuBonoHsbl, Takue kak Na, Ca, K, Li, Mg, ammonuii, Tpumernicyiabdornii. CoequHeHus
TaKKe MOTYT ObITh IIOJTyUeHbI, XPAHUTBCS W/WIIH UCTIONB30BaThCS B hopme N-okcHza.

I{uc/Tpanc-u3omMepsl MOTYT OBbITh pa3/ieneHbl TPAAHLMOHHBIMA METOAHKAMH, XOPOLIO
U3BECTHBIMH  CIELMAIUCTAaM B JaHHOH oOnacTw, Hampumep, Xpomarorpapueii u
(paKIMOHHON KPUCTAITU3ALIUEH.

TpaauuMOHHBIE METOAMKH TOJyYEHHs!/BbIICICHHUS OTIAENbHBIX SHAHTHOMEPOB, MPHU
HEOOXOIUMOCTH, BKJIFOYAKOT XHUPAJbHBIA CHHTE3 W3 MOIXOMSIIEr0 ONTHYECKH YHUCTOrO
NpEeAIIECTBeHHUKA WM pasfeNieHue pareMara (WM paunemMara COJH WM MPOU3BOAHOIO) C
NPUMEHEHUEM, HalpUMepP, XUPAIbHOH BBICOKO3(DPEKTUBHON KUIKOCTHOW Xpomartorpaduu
(BOXX). Takum o0pa3om, XHUpajbHbIE COSOUHEHHUS MO H300peTEeHHIO (M WX XUpPaJIbHbIE
NPEAIIECTBEHHUKH) MOTYT OBITh MOJYYEHBI B OSHAHTHOMEpPHO-OOOrameHHOH ¢opme ¢
npuMeHeHneM xpomartorpaduu, o0braHO BDXKX, Ha acuMMeTpHuecKoi CMOJIe ¢ MOBHIKHON
¢a3oli, cocrosiel U3 yrieBoaopoaa, 0ObIYHO renTaHa Uik rekcana, coaepskaiieit ot 0 mo 50
00.% wusomnpomnanona, 00br4HO 0T 2% 10 20%, U B KOHKpeTHbIX mpumepax ot 0 1o 5 00.%
ankunamuHa, Hamnpumep, 0,1% npwsTunamuaa. KoHUEHTpHpOBaHWEM 3Jr0aTa MONYyYaH
oOOTaIeHHy CMeCh.

ANbBTepHATUBHO, pauneMar (WO  pPaLEMHYECKHH  NPEAINECTBEHHHUK)  MOJXKET
B3aUMOJIEHICTBOBaTh C MOAXOMSIINM ONTUYECKH AKTHBHBIM COCOUHEHUEM, HaIpuMeD,
CIHPTOM HWJIHM B CJIy4Yae,eClii COCOUHEHHE IO H300PETEHHIO CONEPKUT KHCIIOTHBIN WIN
OCHOBHOM (h)parMeHT, OCHOBAHUEM WJIH KHUCJIOTOH, TaKOU Kak 1-(heHUI3TUIAMIH WA BUHHASI
kuciota. IlonmyueHHass B pe3ysbTaTe IUACTEPEOMEpPHAs CMECh MOXET OBITh pa3zesieHa

xpomarorpadueri  wWwinm  QpaKUMOHHOW  KpUCTAUIM3anMed, ¥ OAuMH wWin  oba
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INaCTePEeOn30Mepa MPEBPAIIEHbI B COOTBETCTBYIOIINI YHUCTBIN 3HAHTHOMEP(BI) crioco0amy,
XOPOILIO U3BECTHBIMH CIIELIUAIUCTY B JAHHON O0JIAaCTH.

Ecnu mo0oii pauemMar KpUCTaIM3YeTCsl, BO3MOKHBI KPUCTAJLIBI IBYX Pa3HbIX THUIIOB.
IlepBbIM THUIOM SIBJISETCS pPALEMHUYECKOE COeOUHEHHE (MCTHHHBIN paleMar), yInOMSHYTOe
BbIIIE, MPUYEM OJHA TOMOTeHHas (opMa KpUCTaIa MOJyueHa C CoAepikaHHeM OOOMX
HSHAHTHOMEPOB B HKBUMOJISIPHBIX KOJIMYECTBAX. BTOPBIM THUIOM SIBJISETCS paLleMHYecKast
CMeChb WJIM KOHIJIOMEpaT, NpuueM aBe (OpPMbl KPUCTAIA MOJYy4YaJd B 3KBUMOJISPHBIX
KOJIMYECTBAX, KAKAAsl U3 KOTOPBIX COZIepIKaia OIMH SHAHTHOMED.

Hecmorpst Ha TO, uTto 00€ KpHCTaIMueckue (QOpMbI, NPUCYTCTBYIOLINE B
paueMu4yeckoil cMecH, o0JamaroT OAMHAKOBBIMU (PU3NYECKUMH CBOMCTBAMH, OHHU MOTYT
XapaKTePH30BaThCsl PA3IUYHBIMU (PU3HYECKUMHU CBOWCTBAMH IO CPAaBHEHHIO C MCTUHHBIM
pauemaroM. Panemuueckne cCMeCH MOTYT OBITh pas[eNieHbl C MOMOLIBIO OOIIENPUHSTHIX
METOJMK, U3BECTHBIX CIEHAIUCTAM B TAHHOM 001aCTH - CM., Hampumep, “Stereochemistry of
Organic Compounds” by E. L. Eliel and S. H. Wilen (Wiley, 1994).

AKTUBHOCTb COEIMHEHHH 10 HACTOSLIEMY N300PETEHHIO MOYKHO OLIEHHTD C TOMOLIBIO
pasIMUHBIX aHAJIM30B in silico, in vitro u in vivo. bputn NPOAEMOHCTPUPOBAHBI aHAIU3BI N
silico pasaMuYHBIX COCOWHEHUH Ui TMPOTHO3a OKOHYUATEJIbHOW In Vitro W Jaxe in vivo
AKTHBHOCTH.

Hacrosimiee n300peTeHHe Tak)ke BKJIIOYAET BCE OKOJOTMYECKU TPHEMIIEMbIE
U30TONMHO-MeueHble coenuueHus: ¢opmyn I-XVI u crnocoObl MX CHHTE3a, Ile ONUH WM
HECKOJIbKO aTOMOB 3aMEHEHbl aTOMaMU, UMEIOIIUMH OIHH U TOT K€ aTOMHBIH HOMEp, HO
ATOMHYIO MacCy MJIH MacCOBOE YHCJIO, OTJIMYHOE OT aTOMHOM MacChl HJIH MacCOBOI'O YHMCIA,
OOBIMHO BCTPEUAIOIIETrOCs B IPUPO/IE.

[TpuMepbl U30TOMOB, MOAXOMSIINX AJIsi BKJIFOYEHHUS] B COSIMHEHHSI 10 U300PETEHHIO,
BKJIIOUAIOT M30TOMBI Bomopona, Takue kak “H u *H, yrmepona, Takue xak ''C, C u C,
xjopa, Takue kak ~°Cl, ¢propa, Takue kak '°F, fona, Taxoue xak ‘2’1 u 2’ asora, Takue Kak
BN u PN, kucnopona, Taxue kax 0, 70O u 0, pocdopa, Takue kax >’P, u cepbl, Takue Kak
358.

U3oTonHO-MeueHble  COENMHEeHHs, Kak T[PaBUJIO, MOLYT ObITb  MOJNyYEHBI
TPaAMLMOHHBIMH METOIUKAMH, H3BECTHBIMU CIELHAINCTaM B [OAHHOW OO0NacTH, WM
cnoco0aMu, aHaJOTMYHBIMU OMHMCAHHBIM, C TMPHUMEHEHHEM COOTBETCTBYIOLIETO H30TOIHO-
MEYEHOT0 peareHTa BMECTO paHee UCIOJIb3yeMOro He MEUYEHHOTO PeareHTa.

ITo Bcemy onucanuio u Gopmysie H300PETEHNUs] JAHHOTO OMMCAHUS CJIOBA «BKJIOYAET

B ce0sl» M «CONEPKUT», M BapUALlMM CJIOB, HANpUMep «BKIIOYAIIUN B ce0s» u
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«COZepIKaIMil), O3HAYAIOT «BKJIOYasi, HO 0€3 OrpaHWYeHUs», U HE MPEeayCMaTPUBAIOT (U HE
UCKJTIOYAIOT) UCKIIFOYEHHE PYruX (parMeHTOB, 10OABOK, KOMIIOHEHTOB, LIEJBIX YHCEN TN
cTagum.

ITo Bcemy omucanuro u ¢Gopmyne wuzoOpereHuss (Gopma ETUHCTBEHHOIO YHCIHIA
OXBaTBIBAET MHOXXECTBEHHOE UHMCJIO, €CIIM KOHTEKCT He Tpedyer mHOro. B wactHOCTH, mpu
UCITIONb30BAHUN  HEONPENEJICHHOTO apTHKJSA CleAyeT TOHUMAaTh, YTO B OIUCAHUHU
paccMaTpuBaeTcs Kak MHOJKECTBEHHOE YHCIIO, TaK U EIMHCTBEHHOE, €CIIM KOHTEKCT He
TpeOyeT UHOTO.

SIBnsieTcss MOHATHBIM, YTO NPHU3HAKH, LEJbIE YNCNA, XapaKTEPUCTUKH, COECAMHEHUS,
XUMHYeCKHe (parMeHTbl WJIM TPYIMIbL, OMHMCAHHBIE B OTHOLIEHWH KOHKPETHOTO AacCIeKTa,
BapUaHTa OCYIIECTBJICHUS WM NpUMepa MO M300pETEHHUI0, NMPUMEHUMBI 0 OTHOLICHUIO K
moOOMy JApPYroMy achekTy, BapUaHTy OCYIIECTBJIEHHS WU IPUMeEpY, OIHUCAHHOMY B
HACTOSIILEM JIOKYMEHTE, €CJIH OHU COBMECTUMBL

IIpy HEOOXOOMUMOCTH COEAMHEHMs MO M300pPETEeHHI0 MOTYT NPHU ONpPEIeSeHHBIX
KOHLEHTPALUSX MM JO3UPOBAHUH OBITh HCIIONB30BAHBI B KAUECTBE repOMIIUIOB.

CornacHo IpyromMy acnekTy HacTOSIIEro H300peTeH s mpeaiaraeTcsi crnocod 6opbObI
C COpHSKAMH, BKIIFOYAIOIIMN HAHECEHHE COEAMHEHMS COIVIACHO H300pPETeHHI0 Ha CaMu
COPHSIKM MJIM Ha YYaCTOK, MPeIHA3HAUYEHHBIN JJIs1 BHIPALIMBAHUS PACTEHHN. B Tex ciydyasix,
KOTZla CEeJIbCKOXO3SHCTBEHHbIE PACTEHUSI YK€ PACTYT WM HEOABHO OBUIM MOCESHBI, MOXKET
OBITh MPUMEHEHO arpOHOMHYECKH 3(P(HEKTUBHOE U IO CYIIECTBY HE(PUTOTOKCHYHOE (IJist
CeJIbCKOX O3STICTBEHHBIX PACTEHUH) KOJIMYECTBO COSTUHEHHS IO N300PETEHUIO.

IepOunua MoxkeT OBITH HAHECEH KaK JIMCTOBAsI MOJKOPMKA, HAHECEHUEM Ha CTeOerb,
HAHECEHHEM TPOMUTKONW WJIM KaleJbHBIM OpOLICHHEM (BHECEHHE yIOOpEeHHH ¢ MOJUBHON
BOJIOH) Ha PaCTEeHHWE WM Ha TUIOJ PACTEHHs, WJIM B TMOYBY, WM HAa MHEPTHBIH cyOcTpar
(HampuMep, HeOpraHMYeCKue CyOCTpaThl, TAKHE KaK IMEeCOK, MUHEpPaJIbHAs BAaTa, CTEKJIOBATA,
BCIIYYCHHbIC MUHEPAJbI, TAKUE KaK MEPJUT, BEPMHUKYJIUT, LEOJUT MM BCIYYECHHAs TJIMHA),
nemM3y, NMUPOKJIACTUUECKHE MAaTepHajbl WIM HATOJHHUTENb, CHHTETUYECKHE OPTaHHYECKHe
cyOcTparbl (HampuMmep, TONIMYpPETaH), OpraHudeckue cyocTparsl (Hampumep, TopQ,
KOMIIOCTBI, JPEBECHBbIE MOOOYHBIC MPONYKTHI, TaKHE KAaK KOKOCOBOE BOJIOKHO, IPEBECHOE
BOJIOKHO WJIM CTPY’KKH, JPEBECHAst KOpa) WIIH B KHUIAKUN CyOCcTpar (Hampumep, THAPONOHHBIE
CHCTEMBI C IJIaBaroIIel TarGopMoii, TEXHHKA MTUTATENIHOTO CJIOSI, Q3POTIOHHKA).

B pomomHUTENBHOM acmeKkTe Hacrosimee H300peTeHHEe TaKXKe OTHOCUTCS K

repOUIMIHON KOMIO3UINH, coaepkammen 3h(GeKTHBHOE KOJIUYECTBO aKTUBHOTO COSAMHEHHSI
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no m3o0pereHnto. KoMmo3umuss MOXKET OOMOJHUTENBHO COAEPKaTh OOUH WM HECKOJIBKO
JOTIONTHUTEIBHBIX TepOUIINIOB.

Tepmuna «3¢p¢pexkTnBHOE U HE (PUTOTOKCHYHOE KOJIUYECTBO» O3HAYAET KOJHMUYECTBO
NECTULIM/IA B COOTBETCTBUHU C N300pPETEHNEM, KOTOPOE SIBJISIETCS] JOCTATOYHBIM TSI KOHTPOJIS
WIA YHUYTOKEHMs JIOOBIX LEJEeBBIX COPHSAKOB, IPHUCYTCTBYIOIIMX WM CKJIOHHBIX K
BO3HHUKHOBEHHUIO Ha y4aCTKax BbIPALIMBAHUS CEIbCKOXO3SUCTBEHHBIX KYJIbTYP, U KOTOPOE He
OKa3bIBAET KAKOTrO-TMOO 3HAYMTENBHOTO BPEAHOrO BO3AEHCTBUS HAa CEIbCKOXO3SHCTBEHHBIE
KyJbTYpbl HJIN (AaKTUUECKH HUMEET INOJOXKHUTENbHbI 3(¢eKkT Ha cuily pacTeHuid u
YPOKalfHOCTh MPH OTCYTCTBUU IieNieBOro opranuszmMa. KommdecTtBo OyneT BapbHpOBaTHCS B
3aBHCHMOCTH OT COPHSIKA WJIM COPHSIKOB, KOTOpble HEOOXOOMMO KOHTPOJIMPOBATH, KJAcca
CEJIbCKOXO35IICTBEHHON KYJIBTYPBI, KIMMAaTUUECKUX YCJIOBUN U COCUHEHUH, BKIIIOUEHHBIX B
repOMIUAHYI0 KOMIIO3HLIUIO. JTO KOJIMYECTBO MOXKET ObITh ONMpPEAEIeHO CHCTEMATHYECKUMH
MOJIEBBIMH UCIBITAHUAMHU, KOTOPBIE HAXOAATCA B MIpeAenax BO3MOXKHOCTEH CHEUAINCTa B
JaHHOM obnacTy.

B 3aBucMMOCTH OT CBOMX MHAMBUAYAJIBHBIX (PU3UUECKUX W/ XUMUYECKUX CBOWCTB
aKTHBHbIE COEIMHEHUS 10 H300pPETEeHHI0 MOTYT OBITh COCTAaBIIEHBI B BHIE PAaCTBOPOB,
SMYJIbCHIA, CYCIIEeH3 U, MOPOLIKOB, TIEH, I1acT, rpaHyJ, a’pOo30JIeH,
MHUKPOHMHKAICYJIMPOBAHHBIX BELIECTB B MOJUMEPHBIX BEIIECTBAX, & TAK)KE B BUJIE€ XOJOAHBIX
Y TEIUIbIX COCTaBOB B Bue Tymana ULV.

AKTUBHBIE COCUHEHHsI MOTYT OBITh MCIOJB30BAHbI B YHCTOM BHIE WK B (popme
COCTaBa, HalpUMep IOTOBBIX K NMPUMEHEHUIO PAaCTBOPOB, 3MYJbCUN, CYCIIEH3UN HA BOAHOU
WIM MAaCJISIHOH OCHOBE, IMOPOINKOB, CMa4yUBAIOLIMXCS MOPOLIKOB, MAacT, PacTBOPUMBIX
MOPOLIKOB, MbUIM, PACTBOPUMBIX TPAHYJI, TPAHYJ U1 pa3OpachIBaHUs, CyCIIO3MYJIbCHOHHBIX
KOHLIEHTPATOB,  NPUPOJAHBIX  BELIECTB, MPOMUTAHHBIX  AKTUBHBIM  COEIUHEHHUEM,
CHHTETUYECKUX BEIIECTB, MPONMHUTAHHBIX AKTUBHBIM COEIUHEHHEM, yIOOpPEHMH, a Takke
MHKPOKAICYJIHPOBAHHBIX BEIIECTB B IMOJUMEPHBIX BellecTBax. HaHeceHne MoOkeT ObITh
BBIITOJIHEHO, HANpUMeEp, IIOJIMBOM, ONPBICKMBAHHUEM, pACIbUICHHEM, pa30pachIBaHHUEM,
OTbUICHHUEM, 3alleHUBaHUEM, pacChllaHueM U T.I. Takxke sABISETCS BO3MOXKHBIM HaHECEHHE
AKTUBHBIX COCOUHEHHH CIIOCOOOM CBEPXHHU3KOrO O0BEMa HIIM BBEICHHUEM IIperapara ¢
AKTUBHBIM COEANHEHHEM WJIM CAMOI0 aKTUBHOTO COEIMHEHUS B MTOUBY.

CocraBbl, copepkamue COEAMHEHUS M0 W300PETEeHHI0, MOJyYall H3BECTHBIM
Croco0OM, HampuMep, CMEINBAHUEM COCIUHEHUN C HAMOJHHUTEISIMU (HAIPUMEp, KUIKHAMHU
pPAacTBOPUTENSIMH  W/WIM TBEPABIMH HOCUTENISIMH), HEOOs3aTeNbHO C INPUMEHEHUEM

MOBEPXHOCTHO-aKTUBHBIX BELIECTB (HAPUMEpP, SMYJIbIaTOPOB W/WUJIHM JUCTIEPTaTOPOB, W/WIN
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neHooOpaszosateneii). CocraBel moday4anu wim  Ha  (paOpuKax/mpOMBIIIIIEHHBIX
NPEANPUATHSX, WK aIbTEPHATUBHO 0 MJIH BO BpeMsl IPHUMEHEHHSI.

BcnomorarenbHble KOMIIOHEHTBI IPEICTABISIFOT COOO0# BELIeCTBa, KOTOPbIE MOIXOISIT
I TIPUIAHUS CaMOM KOMIIO3WLMM W/MJIM TOJYyYeHHbIM M3 Hee mpemnaparam (Hampumep,
CIPEEBbIM JKHIKOCTSIM) KOHKPETHBIX CBOWCTB, TaKHMX KaK OMNpEAEJCHHbIE TEXHUYECKUE
CBOIMCTBA W/WIM TakXKe OMNpeleJeHHble OHONOrMueckue cBoiicTBa.  TUNUUHBIMU
NOAXOSIIUMH BCIIOMOTaTEIbHBIMH KOMIIOHEHTAMH SIBJISIIOTCSI HATIOJHUTENH, PACTBOPUTEIH
Y HOCUTEJIH

INogxopsmMMK  HATIONHUTENISIMU  SIBJSIFOTCS, HAmNpUMep, BOAA, TMOJISIPHbIE |
HETOJISIPHBIE OPTaHNUYECKHe XUMHYECKHEe JKUIAKOCTH, HAlPUMep, U3 KJIACCOB apOMAaTHYECKHX
U HEapoOMaTHYeCKHX  YIJIEBOAOPONOB  (Takue Kak  mnapaduHbl,  aJlKUIOEH30JIbI,
ANKUITHAQTAIMHBL, XJOPOEH30JIbI), CIUPTHI U MOJHONbI (KOTOpbIE, NMPHU HEOOXOIUMOCTH,
TaKXe MOTYT OBIThb 3aMeLIeHbl, STepUPULIUPOBAHBI W/WIN SCTEPUPUIUPOBAHBI), KETOHBI
(Takme Kak AaueToH, IUKJIOTeKCAHOH), CIOXHbIe 3(UPBl (BKIIOYAst JKUPbI M Macyia) |
(monmm)>¢upel, HE3aMELIEHHbIE W 3aMeIleHHble aMHMHBI, aMHIbI, JAaKTaMbl (Takue Kak N-
ANKWINUPPOIUAOHBI) M JIAKTOHBL,  CyJbGOHBI ¥  CyibpoOKcHABl  (TakMe  Kak
TUMETHIICYJIB(POKCHT).

Ecnu ucmonb3yemMbiM HAIMOJHUTENIEM SIBJISIETCS] BOAA, TakK:KE€ MOKHO HCIIOJb30BaTh,
HanpuMep, OpraHu4YecKHe PacTBOPHUTENM B KaueCTBE BCIIOMOTraTebHbIX pacTBopureneil. I1o
CYINECTBY, TMOOXOMASAILIMMH  KUAKHMMH  PaCTBOPUTESIMU  SIBJISIFOTCSI.  apOMAaTHYECKHe
COENMHEHHUs, TaKWe KaKk KCHWJIOJN, TONYONl WM aJKUIHA(QTAIMHBL, XJIOPHUPOBAHHbBIE
apoMaTHYeCKUe U XJIOPUPOBAHHbBIE ai(aTHUECKHE YIIIEBOAOPO/IbI, TaKHe KaK XJIOpOEeH30IB,
XJIOPITUJIEHBI WIIH METHUIICHXJIOPU/, aln(paTudecKue yIrieBOAOPOIbl, TAKHE KK LIUKJIOTeKCaH
Wiy napapuHbl, HaIpuMep, HeTsiHbIe QPaKIUK, CIUPTHL, TAKHE KaK OyTaHOJ WX TJIHKOJIb, &
TaK»Ke WX MPOCTbIE U CJIOKHBbIE 3(QUPBL, KETOHBI, TaKHe KaK AaleTOH, METUJIITHIKETOH,
METHIN300yTUJIKETOH WM LMKJIOT€KCAHOH, CHJIbHO MOJISIPHBIE PACTBOPUTENH, TaKHUE Kak
AUMETHA(POPMAMHI 1 AUMETUIICY IbPOKCHUI.

INoaxonsAmuMi TBEPABIMH HOCUTEJSIMU SIBJISIOTCS. HANpUMep, COJM aMMOHHS |
U3MeJIbUEHHbIe MPUPOIHBbIE MHHEpasbl, TAKUE KaK KAOJHHbBI, TJIMHA, TaJlbK, MeJ, KBapl,
aTTamyJIbI'MT, MOHTMOPWIJIOHUT HJIM AHATOMOBAs 3eMJis, U W3MEJIbUYEHHbIE CHHTETUYECKUE
MHHEpAJIbl, TAKAE KaK TOHKOAMCIIEPCHBIN AHMOKCH] KPEMHHsI, OKCH]] aTFOMHUHUS U CHUJIUKATHI,
NOAXOSIIIUMU TBEPAbIMH HOCHTENISIMH JJIsl TPAHYJ SIBJISIOTCS, HApUMeEp, Pa3MoJIOThie H
pasnesieHHbIe €CTECTBEHHbIE TOPHbBIE MOPO/bI, TAKHE KAK KaJbLUT, MPAMOp, MeM3a, CEMUOJIHIT

U JOJIOMHUT, a TaK)K€ CHUHTETHYECKHE IPaHyJIbl HEOPraHWYECKONH U OPraHUYeCKOW MYyKH, U
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IPaHyJIbl OPraHUYECKOrO MaTepHaja, TaKoro Kak Oymara, ONMIIKH, KOKOCOBas CKOpJIYIIA,
MOYaTKM  KYKypy3bl M uepeHKH Tabaka, TOAXOMAIIMMHU 3MYJIbraTopaMu W/ Wim
NeHOOOPa30BaTENIIMU  SIBJISIFOTCS, HANPUMEpP, HEHMOHOT€HHbIE W AHHMOHHBIE SMYJIbraTOpBI,
TaKHe KaK MOJMOKCUITHIICHOBBIE CIIOXKHBIE 3(UPBI JKUPHON KHCIIOTHI, TIOJIMOKCHI THIIEHOBBIH
3¢up KUPHBIX CIUPTOB, HAPUMEP ATKUIAPHIIIONUIIIMKOJIEBbIE 3(PUPDI, AIKIICYIb()OHATHI,
ankwicynbdarel, apuiacynb(OHATHL, a TaKkKe TUAPONU3aThl OelKa, IMOAXONAIIUMU
IUCTIEPTraTOpaMH SIBJSIFOTCS HEMOHHBIE W/HMIIM BEIECTBa, Hanpumep, u3 kiaccos cnupt-POE
u/unu -POP >¢upos, kucnorel u/unu POP-POE cnoxubix 3¢upos, ankuiapuna w/unu POP-
POE »¢upos, xupueix- w/umun POP-POE annykros, POE- w/umun POP-nonmonoBbix
npousBogHblX, POE- w/umum POP-copOuran- wnm -caxapHbIX aAAyKTOB, QKU WK
apuicynbpara, ajKwi- WIK apwicylbpOHATOB M aJKwi- Wi apuidocdaroB wimm
coorBeTcTBYIOMUX PO-3¢upHbIX anaykToB. bojee TOro, mnoOmXOASLIMMHU OJNWUTO- HIIH
NOJIMMEPAaMHU SIBJISIFOTCSI TAKHME, KOTOpbIE, HANpUMep, MOJIy4YeHbl U3 BUHUIOBBIX MOHOMEPOB,
u3 axkpmioBoil kucnotel, u3 EO w/mmm PO otnensHO mim B KOMOHMHAIMM, Hampumep, C
(monu)cnupramu WK (TIOJIM)aMUHAMH. Takke MOMKHO HCIOJIb30BaTh JIMTHUH M €ro
CyNb(pOKHUCIOTHbIE  NPOM3BOAHBIE, HEMOAM(PUIMPOBAHHbIE U  MOAU(HUIIMPOBAHHBIE
LIeJUTIOJIO3bI, APOMATHUYECKHE W/MIN anudaTudeckue Cylb(OHOBBIE KUCIOTBI U UX aIAyKThI C
(bopMabaeruaoM.

B cocTaBax MOTyT OBITH MCIIOJIB30BAHBI BELIECTBA JJIsl IOBBILIEHHS KJIEHKOCTH, TAKUE
KaK KapOOKCHMETHJIIIE/UTIO03a U TPUPOAHbIE W CHHTETHUECKHE TIONUMephl B (opme
MOPOLIKOB, TPaHyJI WM JIATEKCOB, TAKHE KaK apaBHICKasKaMellb, MOJMBUHIIIOBBIN CIIUPT U
NOJIMBIHMJIALIETAT, & TAKXKE MPUPOIHBIE POCHONUIHIBI, TAKUE KaK 1e(aqHbI U JIEUUTHHBI, U
cuHTeTHYeCKHe (POChOMIMIHIBL

JIONIOTHUTEIBHBIMI 1O0aBKAMHU MOTYT OBITh MUHEpAJbHBIE U PACTUTENIbHBIC Macia.
Taxke sBHsETCS BO3MOXKHBIM JOOABJIEHHE KpacuUTeNlel, TakuX Kak HEOpPraHHYeCKue
IIUTMEHTBI, HAIIPUMEP OKCHJI JKeJie3a, OKCHJ TUTaHa U OepJIMHCKAasl JIa3ypb, U OPTaHUYECKHe
KpPACHTENIM, TaKHe KaK aJM3apUHOBBIC KPACHUTENIH, Aa30KPACUTENH W METaJUINYeCKHe
(TanoLMaHUHOBBIE KPACUTEINH, & TAK)KE MUKPOSJIEMEHTBL, TAKHE KaK COJIM JKeJe3a, MapraHIa,
Oopa, menu, kobanbTa, MOJUOIEHA U IUHKA. JIpyrUMU BO3MOKHBIMU JOOABKAMU SIBJISTFOTCSI
OTAYLIKH, MUHEPAJIbHBIE MJIH PACTUTENbHBIE, HEOOA3aTeIbHO MOIU(PUIMPOBAHHBIE Macia U
BOCKIL.

CocraBbl TakKe MOTYT COAEpIKaTh CTAOMIN3ATOPBI, HAIPUMEDP HU3KOTEMITEPATYPHbBIE
CTa0MIIN3aTOPBI, KOHCEPBAHTHI, AHTUOKCHIAHTBI, CBETOCTAOMIIN3ATOPBl WIIM PYTHe€ areHTH,

KOTOpBIE YIIYUIIAOT XUMUYECKYIO W/ WIN (PU3HUECKYIO0 CTAaOMIBHOCTb.
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CocraBel 00braHO comepxkar ot 0,01 mo 98 macc.% akTUBHOTO COEIMHEHUS,
npeanourutensHo ot 0,1 10 95% u ocoberno npennouturensHO OT 0,5 10 90%.

AKTUBHBIE COETUHEHHS 10 M300PETEHHIO TaK)K€ MOTYT OBITh MCIOJIB30BAHBI B BUJIE
CMECH C JPYIMMH H3BECTHbIMH TepOMIHIaMH, HaNpuMep, JIsl YBEJIHYEHHUs CIEeKTpa
AKTUBHOCTH WJIH 111 CHIDKEHHSI WJIH 3aMEIEHHSI Pa3BUTHSI CTOWKOCTH.

Takske BO3MOXHA CMECh C IPYTUMH W3BECTHBIMU AKTUBHBIMH COSTUHEHHSIMH, TAKUMH
KaK HEeMaTOLMIbl, aKapULHAbl, (YHIHLUABL, HHCEKTHLHUAbI W OaKTepPULUAbL, WJIH C
yOOOpEeHHssMH M PEryJIATOPaMH POCTA, AHTUAOTAMH WIA XUMHYECKUMH CUTHAJIBHBIMU
BEIECTBAMHM.

[IpuBomuMBle B KauecTBe IpuUMepa MAO3UPOBAHUSI AKTHBHBIX COCJUHEHWH IO
n300peTeHNI0 COCTABJSIIOT cleAyroue: npu obpadorke jucteeB: oT 0,1 mo 10000 r/ra,
npexnnoyrutenbHo ot 10 1o 1000 r/ra, ocobenHo npeanoututensHo ot S0 1o 300 r/ra (korma
HAHECEHHE MPOBOAMJIM TOJMBKOH WM Pa3OpbI3TUBAHMEM, CTAHOBUTCS JaXKe€ BO3MOKHBIM
YMEHbIIEHHE JTO3UPOBKH, OCOOEHHO €CIIH WCIOJIb3YIOT HMHEPTHbIE CyOCTpaThl, TakHe Kak
KaMEHHast BaTa WM NepJut); npu odpadotke noussl: ot 0,1 1o 10000 r/ra, npeanodYTUTEIbHO
ot 1 1o 5000 r/ra.

CocraB, KOTOpBIi MOXET OBITh HCIOJB30BAH JUI BBEACHUS COEIUHEHUM, B
YaCTHOCTH, B KOHTEKCTE MCIIBITAHUSI HA aKTHBHOCTb, OyJeT o0ecrneynBaTh BCe COSTMHEHHS B
Buze 10% pactBopa B DMSO. Ecnu BO3HHKAOT MpoOJieMbl ¢ paCTBOPUMOCTBIO, OHU MOTYT
ObITb  perieHbl myTeM  npobOaBieHuss aneroHa (Hampumep, pasdaBurb DMSO
pactBop/cycniensuro Ha 50%, mpuBoas k 5% pactBopy coemuHeHuss B DMSO/anerone).
CoctraB nnsi BBemeHHs 3aTeM MOJNy4daid myTeM pobaeieHust pactBopa DMSO  (wm
DMSO/anetona) x 0,1% pacteopy Tween 20™ B Bome ¢ momyuenmem Tpebyemoii
KOHLIGHTPALUUH. BeposTHbIM pe3ysnbTaToM OyJaer 53MysibChsi, KOTOpas MOXeT OBIThb
pactibuieHa. Ecnu mpOMCXOAMT KPHCTALIM3ALMs, YTO TNPHBOAUT K IMPOTHBOPEUYUBBHIM
pesyabraTtaM, K HCCIeIyeMOMY pPacTBOPY MOXKET ObITh J00aBICHO JIOMOJHUTEIBHOE
xonuuectso DMSO.

KoMmmo3nnmnyn mo H300peTeHHr0 MOAXOAAT JIsl 3alUThl JEOOOrO BHIA PAaCTEHUM,
KOTOPBIE UCTIOJIB3YIOTCS B CEJIBCKOM XO3SIFICTBE, B TEIUIHILIE, B JIECAX HJIM B CAJOBOJCTBE U, B
YAaCTHOCTH, [JIsl 36PHOBBIX (HAMpHUMep, MIISHHULbI, STMMEHs, PXKH, POCa U OBCa), KYKYypy3bl,
XJIOTIKA, COEBBIX OOOOB, puca, kKapTodesi, MOACOTHEUHNKa, 0000B, Kode, CBEKIIbI (Hanpumep,
caxapHOH CBEKJIbI U KOPMOBOH CBEKJIBI), apaxuca, OBOIIEH (HarpuMep, MOMHIOPOB, OTYPIIOB,
JyKa M cajlaTa), ra30HOB, (PPYKTOB U OPEXOIUIONHBIX NepeBbeB (Hampumep, siOJOHb, TPYIL,

MEPCUKOB, HEKTApUHOB, aOpPUKOCOB, JICIIMHBI, TEKaHA, MakKagaMuu, (UCTAIIKH), STOX
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(Hanpumep, KJIYOHHMKH, MaJIHbI, YePHOH CMOPOIMHBI, KPACHOW CMOPOIUHBI), BUHOIPAIHOM
J103bl, 0AHAHOB, KAKA0 M AEKOPATHBHBIX PACTEHUH.

AKTHUBHBIE COEAMHEHHUS 10 H300PETEHHIO B KOMOMHALIMH C XOPOIIEH TOJePAHTHOCTHIO
pacTeHuil ¥ MpPHEeMJIEMOH TOKCHYHOCTBIO MO OTHOIIEHHIO K TEIUIOKPOBHBIM JKMBOTHBIM U
KOTOpPBIE XOPOLIO MEPEHOCUMBI OKPY KAOLIEH CPeNoH, MOAXOAAT sl 3alUUThl PACTCHUN U
OpraHOB PACTEHUH, MJISl YBEJIHMUYCHUS YPOXKAHHOCTH, AJISl YIYYLISHUs] KauyecTBa cOOMpaeMoro
npoaykta U aisi OopbObl C BPEAUTENSIMH KUBOTHBIX, B YACTHOCTH HEMATONAMH, KOTOPbIE
BCTPEYAIOTCS B CEJICKOM XO3SIMCTBE, CaJOBOACTBE, )KUBOTHOBOJICTBE, JIECAX, CaJjaX M MECTax
OTAbIXa, B 3aLIUTE XPAHSIIMXCS MPOAYKTOB M MATEPHAJIOB, a TaKe B OOJIACTH T'MTHEHBI.
IIpeamouTuTenbHO  KMX  MOXKHO  TPUMEHSTh B Ka4yeCTBE  CPEACTB  3aLIMTHI
CeNIbCKOX 035IICTBEHHBIX KYJIBTYD.

IIpumeHenune B KauecTBe repoULHIOB

CoenuneHnss 1O M300pPETEHMIO MOXKHO NPUMEHSTh B KayecTBe TepOMLIUMIOB.
Hexoropsle coemuHeHUst 1o M300pEeTEHHMIO Takke MOIyT 00nanate TepOHLUAHON
AKTHBHOCTBIO IO OTHOLICHUIO K IOIHPOKOMY CIIEKTPY 3KOHOMHYECKH BaXXKHBIX OFHO- H
ABYCEMSIONBHBIX ~ BPEAHbIX pacTeHMH. HekoTopble COeIqUHEHHS MO  HACTOSIIEMY
n300peTeHnI0  MOryr o0nagaTe TepOMIUIHOW  AKTUBHOCTBIO MO  OTHOIIEHUIO K
OJTHOCEMSIIOJIbHBIM PACTEHUSIM, HO He 00J1aaTh Wik 00aaaTh HEOObIIOW AKTHBHOCTBIO TIO
OTHOLIEHHIO K JBYCEMSIOJbHBIM CEbCKOXO3IUCTBEHHBIM KyJbTypam. Jpyrue coenuHeHusl
N0 HM300PETEeHHI0O MOTYT OBITh CENEKTUBHBIMH, O0JagaTh MPEBOCXOTHOW TrepOHIHIHON
AKTHBHOCTBIO 1O OTHOLICHHUIO K JIBYCEMSIIONbHBIM PACTEHUSIM, HO He 001anaTh uin 00J1a1aTh
HU3KOW aKTHBHOCTBIO TI0 OTHOLIEHHIO K OJHOCEMSIIOJNBHBIM CENbCKOXO03SIHCTBEHHBIM
KYJIBTypam.

TpyaHO KOHTPOJIUPYEMblE MHOTOJIETHHE COPHSIKU, KOTOPbIE JAlOT MOOETH U3 PHU30OM,
KOPHEBHLI WJIM JAPYIMX MHOTOJETHHX OpPraHOB, TaKK€ MOIYT KOHTPOJIUPOBATHCS
repOULMIHBIMU COeMHEHUsMU. [Ipy 3TOM BelIecTBa MOTYT ObITh HAHECEHBI MPEANOCEBHBIM
CIocoOOM, TOBCXOIOBBIM CIIOCOOOM M/HITH MOCJIEBCXOIOBBIM CIIOCOOOM.

Jlanee mpencTaBieHbl WJUTFOCTPATHUBHBIE MPUMEPbl OTHOCEMSIOJbHBIX COPHSKOB,
KOTOpbIE MOTYT KOHTPOJUPOBATHCS repOMIMIHBIMU COeAMHEHUsAMU: Avena spp., Alopecurus
spp., Brachiaria spp., Digitaria spp., Lolium spp., Echinochloa spp., Panicum spp., Phalaris
spp., Poa spp., Setaria spp., a Takske Bromus spp., Hanpumep Bromus catharticus, Bromus
secalinus, Bromus erectus, Bromus tectorum wu Bromus japonicus u Buxnel Cyperus
onHosieTHe# rpynmbl, U Agropyron, Cynodon, Imperata u Sorghum, a Taxxe MHOTONETHHE

Bubl Cyperus MHOTOJIETHEN MpyIIIbL
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Jlajee mpencTaBieHbl WUIOCTPATHBHBIE TNPHUMEPbI ABYCEMSAOJNBHBIX COPHSKOB,
KOTOpblE MOTYT KOHTPOJHMPOBATbCS TepOMUMAHBIME coenuHeHusiMu: Abutilon  spp.,
Amaranthus spp., Chenopodium spp., Chrysanthemum spp., Galium spp., Hanpumep Galium
aparine, Ipomoea spp., Kochia spp., Lamium spp., Matricaria spp., Pharbitis spp., Polygonum
spp., Sida spp., Sinapis spp., Solanum spp., Stellaria spp., Veronica spp. u Viola spp.,
Xanthium spp., B ciydae onqHonetaux, u Convolvulus, Cirsium, Rumex u Artemisia B ciaydae
MHOTOJIETHHX.

Ecnu repOunmnHble COeNMHEHUs] BHOCWIIM B MOBEPXHOCTh TOYBBI 10 WJIM BO BpeMsI
NPOPACTaHUsl, CAKEHLIbI COPHSIKOB MHMHOMPOBAIMCH WM MOJHOCTHIO MPEAOTBPAINATIOCh HX
NOSIBJIEHHE, WIA B NMPOTHBHOM CJy4ae COPHSKHU POCIH, A0 TeX MOp, MOKA He JOCTHIaIH
CTQAMH CEMSIZIONH, a 3aTEeM UX POCT OCTAHABIMBAJICS M, B KOHEUHOM MTOT€, OHH MOJHOCTBIO
noruoanu.

Ecnu repOunmnHbie cCoeqUHEHNs] HAHOCHIIH MTOCJIEBCXOIOBBIM CIIOCOOOM HA 3eJIeHbIE
YaCTH pACTEHHH, POCT, KaK IPaBUIIO, OCTAHABJIUBAJICS NOCIe OOpabOTKH, M COPHSIKU
OCTaBAJIMCh MPAKTHYECKU B TOH TOUKE CTAAMU POCTA, MPU KOTOPOH MpoBOAMIN 00paboTKy,
WIN OHM TOJHOCTBIO MOrHOany, IMO3TOMY, TakuM O0Opa3oM, KOHKYPEHLHS CO CTOPOHBI
COPHSIKOB YCTPAHSETCs1 ObICTPO M YCTONUMBO.

HcnbiTanre repOULIUIOB OOBIMHO HE MPOBOISAT B BHIE CTEPHIIBHOTO J1a0OPATOPHOTO
tecta in vitro. Kak mpaBuio, ucnbiTaHue repOULMIOB MPOBOIST MyTEM OMPbICKUBAHHUS
’KUBBIX PACTEHHI WK MMOYBBI, B KOTOPYIO ObLIM TIOCEsiHbI ceMeHa. Kak mpaBuJio, mony4YeHHbIe
pe3ysbTaThl TAKUX WCIBITAHUN BapbUPYIOTCS CHIIbHEE, 4eM B 0oJjiee KOHTPOJIHUPYEMbIX
peKUMax MPOBOAUMBIX 1N VItro HCIIBITAHUIA.

TloapoOHoe onucaHue - CHHTE3

CrienManucToM B JaHHOH 00jacTd OyAeT OmpenesieHo, YTO TMpH  MOJyYEHHH
COENMHEHUH 10 HACTOsIIEMY H300pETEHUI0 MOXKET ObITh MPUMEHEHa aJamTalis Croco0oB,
W3BECTHBIX B IaHHOH 00JIaCTH TEXHHUKH.

Hampumep, crenmanuct B JaHHOW oOnacTu OyAeT HEMOCPENCTBEHHO 3HAKOM CO
CTaHIAPTHBIMHU pykoBoacTBamu, TakuMu kak "Comprehensive Organic Transformations - A
Guide to Functional Group Transformations", RC Larock, Wiley-VCH (1999 or later
editions); "March's Advanced Organic Chemistry - Reactions, Mechanisms and Structure”,
MB Smith, J. March, Wiley, (5th edition or later); “Advanced Organic Chemistry, Part B,
Reactions and Synthesis”, FA Carey, RJ Sundberg, Kluwer Academic/Plenum Publications,
(2001 or later editions), "Organic Synthesis - The Disconnection Approach", S Warren
(Wiley), (1982 or later editions); "Designing Organic Syntheses" S Warren (Wiley) (1983 or
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later editions); “Heterocyclic Chemistry”, J. Joule (Wiley 2010 edition or later); "Guidebook
To Organic Synthesis" RK Mackie and DM Smith (Longman) (1982 or later editions) u T.11.,
Y CChUIKAMH B HACTOSILIEM OMMCAHUU B KAYECTBE CIPABOYHOIO MaTepHaa.

Crnenmanuct B AaHHOW OOJAacTH 3HAKOM C PSIIOM CTpaTerdil IJisi CHHTe3a
OpPraHMYeCKUX M MPEXkIe BCEro IeTePOLMKINYECKUX MOJIEKYJ, U OHH MPEACTaBJIAIT COOOit
IIUPOKO PACHPOCTPAHEHHbIE OOLINe 3HAHMS, U3JIOKEHHbIe B yueOHHKax, TakuX kak Warren
“Organic Synthesis: The Disconnection Approach”; Mackie and Smith “Guidebook to
Organic Chemistry”; u Clayden, Greeves, Warren and Wothers “Organic Chemistry”.

KBanuduuupoBaHHblil CriequagicT B OOJACTH XUMHUU HPOBEPHT CBOK OLICHKY H
3HaHHE OTHOCUTENIbHO Hambosee 3(pPeKTUBHON MOCIENOBATENBHOCTH PEAKIMN Il CHHTE3a
IPE/ICTABJICHHOTO 1IEJIEBOr0 COSAUHEHHS U OyIeT 3a1eiCTBOBATh 3aLUTHBIE TPYIIIIBI IO Mepe
HeoOxoauMocTH. D10 OyneT 3aBUCETb, B YAaCTHOCTH, OT TakHX (aKTOPOB, Kak MpUpPOIA
APYrux (YHKUMOHAJIBHBIX TPYII, MPUCYTCTBYIOIIUX B KOHKPETHOM cyOctpare. OueBUAHO,
YTO THUII 337€HCTBOBAHHON XMMUH OYy€T BIUSTH Ha BHIOOP peareHTa, KOTOPbIH HCIIOIb30BAIN
Ha YKa3aHHBIX CTQAMSAX CHHTE3a, HEOOXOAMMOCTb M THIl UCIIOJIb3YEMbIX 3AIUTHBIX IPYIII, &
TaKe MMOCIEeAOBATEIbHOCTD BBIIOJHEHUS CTQANH BBEICHHSI/CHATHS 3aLIUTHBIX TPYII. DTH U
Apyrue napamerpbl peakiuu OyAyT OYEeBHIHBI JJIsI CIIELHAJIHNCTa B AAHHON oOiacTu mpu
MOMOIIM CCbUTKY Ha CTAaHIAPTHBIE PYKOBOJCTBA U MPEICTABJIEHHBIE B HACTOSIIEM JOKYMEHTE
PUMEPBIL.

UyBcTBUTENbHBIE (PYHKIIMOHAJIBHBIE IPYITBI MOKET OBITH HEOOXOIMMO 3AIUTUTH U
CHSITB 3aIlUTHBIE IPYIIIBI BO BPEMsi CHHTE3a COEIUHEHHUS TI0 H300PETEHHI0. ITO MOKET OBITh
OOCTUTHYTO TPAaIULMOHHBIMHU CIIOcOOaMu, Hampumep, kKak omucaHo B “Protective Groups in
Organic Synthesis” by TW Greene and PGM Wauts, John Wiley & Sons Inc (1999) u
NPUBEIEHHBIX B HEM CChLIKaX.

I[To BCeMy naHHOMY ONHCAHHMIO YKa3aHHbIe abOOpeBHATYpPhI UMEIOT CJENYIOIIHe

3HAYCHHUS:
Boc - Tper-bytunokcukapOoH DCM - nuxnopmeran

DMF - N,N-numerundopmamun DIPEA - nuu3onponmisTHIaMIH
DMAP - N, N-mumeTunaMuHOMAPUANH, DMSO - numetuicynbpokcun
EtOAc - sTunauerar KOHLI. - KOHLIEHTPUPOBaHHBI

PE - nerponeiinsiii 3¢up THF - trerparunpodypan

TFA - TpudTopyKCycHast KUCIOTa MeOH - metaHon

B2XKX - BeicOKO3 PP eKTHBHAS KUIKOCTHAS XpoMaTorpadust

RT - xomHaTHas Temneparypa
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9 - yac
HATU - 1-[buc(gumermnamuno)meruiex]-1H-1,2,3-tpuazomno[4,5-b|nmupununmii-3-okcun
rekcadropdocdar

Hekoropsle coenuHeHus Mo U300PETEHUIO0 MOTYT OBbITh MOJYYEHBI B COOTBETCTBHH CO
CIeNYIOIUMA OOLIUMH CXEeMaMH CHHTe3a. HeKoTopble COenMHEeHUs M0 U300PETEHUI0 MOTYT
OBITH MOJIy4eHbI B COOTBETCTBUU CO CIOCOOAMH HJIM aHAJIOTUYHO CIOCOOaM, OMUCAHHBIM B
npumepax 1-34.

O6mue cxeMbl CHHTE3A

Cxema A

NO,
H H
NO, N. _O O,N N.__O

5 R
R o)

R3"F  EO,C R i RO X7 ORE Re)y X7 R

Hx” ~R* OEt E
A B c D

Re R?

HoN N 0 O,N N._O

r — "

(R XTR R X7 R
G F

HekoTopble mpoMeKyTOYHBbIE COSAMHEHUs], TOJE3HbIe U CUHTe3a COSNUHEHHH IO
n300pEeTEeHNI0, MOTYT OBITh MOJIyYeHbl B COOTBETCTBUU CO cxemoii A. CoenuHeHnue GhopmyIibl
A MOXeT B3aUMOJAENCTBOBATh ¢ coennHenueM Gopmyisl B (roe X npencrasnser codoit O, S

8

wii NR®) B mpucyTcTBUM OCHOBaHUs (Hampumep, THApuaa HaTpusi u 15-kpayH-5 npu
temneparype B auanasoHe oT 0°C 10 KOMHATHOH TemrmepaTypsl) ¢ 0Opa3oBaHHEM
coequnenus: popmysel C. Coenunenune C MokeT ObITh TMOJBEPTHYTO BOCCTAHOBJICHHIO
(Harmpumep, ¢ ucnonp3oBanueM Fe n ykcycHoit kucnotel pu 60°C) U 3aTeM LUKIU3YETCs ©
obpazoBanuem coenuHeHusi ¢opmynsl D. Coenunenue D Moxker OBITH a30THPOBAHO
(HampuMep, C HCHOJNB30BAHHEM Aa30THOM KHUCIOTBI M cepHOH kucinotel mpu 0°C) ¢

3
obpazosanuem coenunenus popmynbl E. Coenunenne E MokeT BCTynmath B peakiuio ¢ R7-
LG (LG npeacraBnsier coboit yxomsmyro rpynmny, Hanpumep Cl wim Br) B mpucyrcrBum
ocHOoBaHUsl (Hampumep, kapOonara kamus B DMF mnpu koMmHaTHOH Temmeparype) ¢
obpazoBannem coenuHeHusi (opmynaslt F. Hurporpynma coenunenus F moskeT ObITh
BOCCTAaHOBJICHA 10 aMHUHOTPYIIbL, nAaBas coenuHeHne ¢opmynel G (Hampumep, ¢

ucnons3oBanuem Fe, NH4Cl B meranone, THF, H,O npu 70°C).
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Cxema B
R?),

Br 5 ( H
(R9)
o - 0
HO:Q 2 \/ o R2 O
R?), o O NO, o) NO, (R%)p q

(

H BI'\/(’VI\O/\ K L M

Br
J

Jlpyrue mpOMEKyTOYHbIE COEAMHEHUs, IOJIe3Hble Ui CHHTE3a COEIMHEHUH IO
n300peTeHnio, MOryT OBITh TOJY4eHbl B COOTBETCTBUU cO cxemoii B. HutpodenonbHoe
coenuHenue ¢opmynsl H MoxeT B3auMOAENHCTBOBATh C JBYOPOM3aMEINEHHBIM CIIOKHBIM
s¢upom popmynel J B mpUCYTCTBUU OCHOBaHMs (Harpumep, kapoonara kamuss B DMF npu
KOMHATHO# Temmnepatype) ¢ obpasoBanuem coenunenus ¢popmyiel K. Coenunenne K moxer
OBITb MOIBEPrHYTO PEAKIMU LUKJIWU3ALMHM B NPUCYTCTBUHM OCHOBaHUS (Hampumep, Tper-
Oyrokcuna kanmus B THF mpu xomHaTHOH Temmeparype) ¢ OOpa3OBaHHEM COEIUHEHUS
dopmynel L. Coenunenne L MoxeT ObITh MOABEPrHYTO BOCCTAHOBICHHIO B NMPUCYTCTBUH
BOCCTaHaBJIMBatOLIero arenta (Harnpumep, Fe u ykcycHol kucnotel mpu 60°C) n nUKIH3annm
in situ ¢ oOpasoBanuem coenuHenust Gopmysbsl M (monHabop coenuHeHuit Gopmynsl D u3
cXeMbl A M KOTOpPO€ MOXET OBbITh MPEBPAIIEHO B COOTBETCTBYIOLIHI aMHUHOOEH30J, Kak

OMKCAHO Ha cxeme A).

Cxema C
05N NO,
3
0N NO, HoN N._O R
- . HN N.__O
—_— (R )p R5 0 RS
5
R3,  F EtOC R o ®), X R AR
R OEt ° (R?) R*
H-X P
N o) P Q R

JIpyrue MpOMEKyTOYHbIE COEIMHEHHs, MOJIE3HbIE [UIsi CHHTE3a COENMHEHHWH I10
U300peTEHHI0, MOTYT OBbITh TIOJIy4eHbI B COOTBeTCTBHH cO cxemoi C. CoenuHenre GopMyJibl
N MoskeT B3auMOJIeHCTBOBATh ¢ coequHeHneM Gopmyiisl O (rne X npexacrasinser codoit O, S
unu NR®) B mpucyTcTBUM OCHOBaHMS (HampuMep, TPUSTHUIAMUH B AUXJIOPMETaHE IIPU
KOMHATHOU TemrepaType) ¢ obpazoBanueM coequnenus Gopmynsl P. Coenunenue P moxer
OBITH MOABEPTHYTO BOCCTAHOBJIEHUIO (C MCTOJB30BAHUEM, HaNpUMep, MaJUIAAMs HA YIie |
BOJOpPOJA B OJTAaHOJNE W JHOKCAHE MPH KOMHATHOW TeMIlEpaType), W IOCIenyroIas

UKITN3ausl MOxkeT obecrneunTh oOpasoBaHue coemuHeHus: Gopmynsl Q. Coenunenne Q
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MO3KeT BCTYNaTh B peakuuio ¢ R’-X B mpucyTcTBHU OCHOBaHUs (HAalpUMep, TUApUIa HATPHS
B DMF npu koMHaTHO# Temmnieparype) ¢ oOpazoBaHueM coenrHeHus Gpopmynl R.

Cxema D

S, @ps

R4 O
S Br
T

U

JlononHUTENbHBIE TPOMEXKYTOYHBbIE COEAMHEHMs, HCIOJb3yeMble B CHHTE3€
COCUHEHUI M0 H300pETEeHUI0, MOTYT OBbITh IOJIyY€HbI B COOTBETCTBHUU CO cxemoi D.
Coenunenue ¢GopMyabl S MOXET B3aUMOAEWCTBOBaTH ¢ coenuHeHueM ¢opmynsl T
(manpumep, B npucyrcteun KF B DMF npu koMHaTHOH TemmepaTtype) ¢ 0OpasoBaHHEM
coenunenus: popmyna U (mogHabopa coemunenuii gopmynsl D u3 cxembl A u KOTOpOe

MOKET OBITh MPEBPALIEHO B COOTBETCTBYIOLINN aMUHOOEH30J1, KaK OIMCAHO Ha cxeme A).

Cxema E
o
RY R®
HN N._Y N N._Y
o e
R KR Ry, X Re
w e} z
0
Y

HekoTopsle coequHeHus Mo H300pETEHHIO MOTYT OBITh OJYYEHbI B COOTBETCTBUHU CO
cxemoii E. Coenunenue ¢opmynpl W (KOTOpoe, Hampumep, MOXET ObITb, MOJYYEHO B
COOTBETCTBUHU CO cxeMoii A wiu cxemoii C) MOXKeT B3aUMOIEWCTBOBATh C COEIUHEHUEM
dbopmynbl Y B MPUCYTCTBUU YKCYCHOW KUCHOTHL mpu 120°C ¢ oOpa3oBaHHEeM COEIUHEHHI
bopmysl Z (nonHabop coenurenuit popmyiet I u popmysst 1).

Cxema F
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o o
3 3 0 R®
H,N E Y N E Y B1 N N_Y
2 HN s . N
R5 —_— R H R5
4
R, X e ®R3,~ X R R X e
W Al C1
0
BT\HKKF
E1 F
Br F o)
0] R3
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e

Me
FsC ~ @] R3
[
X, . N Y
X
R5
X

(R?),
H1
HeKOTOpre COCOUHCHUS T10 I/1306peTeHI/IIO MOFyT 6bITb l‘[O.IIy‘-IeHbI B COOTBETCTBUHU CO

cxemoii F. Coenmnenue ¢opmynbsr W (KOTOpoe, Hampumep, MOXKET OBbITh IOJIYy4E€HO B
COOTBETCTBUH CO cxemoii A win cxemoii C) MokeT ObITh HpeBpalleHO (Hampumep, ¢
oMotk 1) NaNO», HCI npu 0°C wu i1) SnCl,, HCI npu 0°C) B coenunenue ¢popmysnbl Al.
Coenunenne A1l MOXeT BCTyINaTh B PEaKkUHIO ¢ coeanHeHueM ¢opmyiiel Bl B mpucyTcTBun
OCHOBaHUs (HampUMep, TPUSTWIAMHH B JIUXJIOPMETaHE NPH KOMHATHOH TeMIlepaTtype) ¢
obpazoBanuem coenuHeHust Gopmysbl Cl. Coenunernne Cl MOXeT B3aMMOAEHCTBOBATH C
tpudocrenom B Tonyose npu 110°C ¢ obpasoBanuem coenurenuii popmyner D1 (moxgaabop
coenuaenuii ¢opmynsl I u ¢opmyner II). AnprepHatuBHO, coenmHeHHEe Al MOXeT
B3aUMOJIeHiCTBOBaTh ¢ coequHeHneM (opmynsl E1 (Hampumep, B NPHUCYTCTBUHU alerara
Hatpusi mipu 0°C) c¢ obpasoBanuem coemmnenust ¢opmynel F1. Coenmnenne F1 moxer

B3auMojeiicTBoBath ¢ TpudpeHmwipochuHoBbM coenuHeHreM (opmynsl G1 (Hampumep, B
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Tonyosie B MukposonHoBor meun npu 110°C) ¢ obpaszoBanmem coennnHeHuit ¢popmynsr H1
(monnabop coenuuennii popmysl I u popmyer IT).

Cxema G

(R?), R4 RS RS
2 X
(R )p R4 (Rz)p X R4
A1 K1
L1
Hcm\ 0
3
/QNﬁﬁ E Y
T T
R%p X Re
M1

HexkoTopsle coequHeHus Mo H300pETEHHIO MOTYT OBITh MOJYYEHbI B COOTBETCTBUHU CO
cxemoii G. Coenunenne Gopmysiel A1 MOXKET B3aMMOJIEHCTBOBATh C coenuHeHreM J1 B Bone
NpU KOMHATHOHN TeMmrmepatype ¢ obpaszoBanuem coenunenus: Gopmyisl K1. Coenunenne Kl
MO3KET OBITH neperpynnupoBaHo U LIUKJIN30BaHO c HCIIOJIb30BaHUEM
mudpennndochopunazunga, TpudTHIaMMHA B Tonyone mnpu  100°C ¢ obOpasoBaHHEM
coequnenus ¢opmynel L1. Coemunenne L1 wmoxer B3aumoneiictBoBath ¢ CHCIF,,
kapbonarom kaimus B DMF mpu 100°C ¢ obpasoBanuem coemuHeHus (opmynsr M1

(mogHabop coenunenuii popmyist I u popmynst II).

Cxema H
$3 OHO R3
HaN N2 N |
| R T VN
A | 5
R, X Re S P R

w N1
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HexkoTopsle coenuHeHns Mo N300pETEHHIO MOTYT OBITh MOJYYEHbI B COOTBETCTBUHU CO
cxemoii H. Coenunenne Qopmynsr W (koTopoe, Hampumep, MOXeT ObITh IOJYYEeHO B
coorBercTBUH co cxemon A wmimm C) moxer ObiTh oOpaboTaHo TpudoOCreHoM u
nponminaMuHoM (Hanpumep, B npucyrcreun NaHCOs, THF, npu 0°C) u 3atem obpaboTtano
OKCAMWIXJIOpUOM (Hampumep, B mpucytcTBuu TpumerwiamuHa B THF npu xomuaTHOHN
TemMrieparype) ¢ obpazoBanueM coenunenus: Gopmyisl N1 (mogHabop coenmHeHM GopMyIIbI
@).

Cxemal

HexkoTopsle coequHeHus o n300peTeHHI0 MOTYT OBITh MOJYYEHbI B COOTBETCTBUHU CO
cxemoii I. Coenunenue ¢opmynsl W (KOTOpoe, Hampumep, MOKET OBITh MOJYYEeHO B
coorBeTrcTBUHN cO cxemoii A mimu C) moxer ObiTh oOpaboraHo Tpupocrenom mmu CDI u
amuHokucnoroit O1 (Hanpumep, B npucyrcrsuu DIPEA u pactsopurens, nanpumep, DCM
wiu THF), u 3arem obpaborano kucnoroit (Hanpumep, 4M HCI B auokcane mpu 70°C) ¢
obpazoBanuem coeaunenus popmyisl P1 (mogHabop coenunenuii popmyisr (I)).
IHPUMEPHI

O6mmue cnocoonl

@ddi-xpomaTorpaduo NMPOBOAMWIM C HCIONb30BaHHEeM xpomarorpada Isolera 4
Biotage ¢ xaptpumxkamu Biotage® SNAP KP-Sil, ymakoBaHHBIMH 4YaCTHLIAMHU CUJTHKAreJIst

pasMepoM S50 MKM ¢ miomamb0 mosepxHocTH 500 M2/T

>

WIA aJIbTePHATHBHBIMU
kaprpumkamu (Hanpumep, Puriflash mpomsBoncrsa Interchim), rme 3To oroBopeHo, wim ¢
UCTIONIb30BAHUEM CHJIMKaressi (4acTumpbl pasmepom 40-63 mkm). Busyanuzanuro npoBoauim
Y®-uznydenuem (254 HM) U OKpalIMBaHHEM pAcTBOPAMHU IE€PMAHraHATa KaJws,
bochomonndaenosoii kucnorsl (PMA) niin HUHTUAPUHA.

Bee 'H SIMP crextphbl nosyuanu Ha crnekrpomerpe Bruker AVIII 400 ¢ 5-mm QNP
wi Bruker AVI 500 ¢ 5 mm QNP. XuMudeckue CIBUTH BbIPAXKEHBI B YaCTSIX HA MUJUTHOH (0)
U OTHOCSITCA K pactBoputento. KoHcTanTsl cBsi3u J BeipaskeHbI B repuax (I'm).

MS npoBoxum ¢ npumerenneM npudopa Waters Alliance ZQ MS ¢ ucnionb3oBaHuEM
LC xononkun YMC-Triart C18 50x2 mm, 5 wmkMm, (pactBoputenb: rpagueHT 5-90%
aneronutpuiia B Bone (¢ 1 06.% 28% (mo macce) BOTHOTO pacTBOpa aMMHaka)) mo Merony A
wii B, mmu (pactBopurens: rpaaueHT 5-90% aueronutpuna B Bone (¢ 1% MypaBbHHOH
kucyoroii) mo Merony C wiu D. Ckopocts noroka 0,8 my/muH. J{miHa BosHbI 254 1 210 HM.
Metoa A (S munyT npu ocHosHoMm pH)

Kononka YMC-Triart C18 50 x 2 MM, 5 mkm. Ckopoctb notoka: 0,8 mu/mMun. O0bpem

BIIPBICKA: 5 MKIJL.
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IMonewxHast paza A H0
B CH:CN
C 50% H>0/50% CH3CN + 1,0% ammuax (BOIH.)
Bpems
A (%) | B (%) C (%)
(MuH)
0 95 0 5
4 0 95 5
4.4 0 95 5
4.5 95 5 0
4.5 OcTanoBka

Metoa B (15 munyT npu ocHoBHoMm pH)
Kononka YMC-Triart C18 50 x 2 MM, 5 mxMm. Ckopocts notoka: 0,8 mu/mun. O6vem

BIIPBICKA: 5 MKIIL

INonswxkHas dpaza A H>O
B CH3;CN
C 50% H>0/50% CH3CN + 1,0% NH3
Bpewms
(s A(%) | B(%) | C(%)
0 95 0 5
2.0 95 0 5
12.0 0 95 5
14.0 0 95 5
142 95 0 5

Metoa C (15 munyT npu kucjom pH)

Kononka YMC-Triart C18 50 x 2 MM, 5 mxm. Ckopoctb notoka: 0,8 mu/mMun. O0bpem

BIIPBICKA: 5 MKJL.

IMonewxnas ¢paza A

B
C

H>O

CHsCN

50% H20/50% CH3CN + 1,0% MypaBbUHON KHUCIIOTHI

Bpewms

(MuH)

A (%)

B (%)

C (%)
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0 95 0 5

4 0 95 5
4.4 0 95 5
4.5 95 5 0
4.5 OcraHoBKka

Metoa D (15 munyT npu kucjom pH)
Kononka YMC-Triart C18 50 x 2 MM, 5 mkm. Ckopoctb notoka: 0,8 mu/mMun. O0rem
BIIPBICKA: 5 MKIJL.
ITonBuwxnas ¢paza A H>O
B CH3;CN
C 50% H»0/50% CH3CN + 1,0% MypaBbHUHON KHUCIOTbHI

Bpewms
A(®) | B(%) | C(%)
(MuH)

0 95 0 5
2.0 95 0 5
12.0 0 95 5
14.0 0 95 5
142 95 0 5

B kauectse anprepraTuBel, MS BbIOJHsIN Ha cucteme Waters Acquity UPLC-QDA
UV-MS, ucnonssyst meron E (Bbicokuit pH) uinn meron F (au3kuit pH):
Merton E (3,5 munyTsl npu ocHosHom pH)

IMonswxubie da3br: Boga (A)/aueronutpu (B), o6a ¢ 0,1% (06./006.) ammuaka

Bpema %A %B CkopocTtb  mOTOKA
(Ma/muH)
Hauanenoe | 98 2 1.0
0.2 98 2 1.0
25 2 98 1.0
3.0 2 98 1.0
3.1 98 2 1.0
35 98 2 1.0
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Kononka: BEH C18 2,1 x 50 mm, 1,7 mxm @ 50°C
Mertona F (3,5 munyTsl npu kucjiom pH)

IMomswxuble ¢asel: Boga (A)/aueronutpun (B), oba ¢ 0,1% (00./06.) MmypaBbUHOI

KHUCJIOTbI
Bpems %A %B CkopocTtb  MOTOKAa
(Ma/muH)
Hauanenoe | 98 2 1.0
0.2 98 2 1.0
25 2 98 1.0
3.0 2 98 1.0
3.1 98 2 1.0
3.5 98 2 1.0

Kononka: BEH C18 2,1 x 50 mm, 1,7 mxm @ 50°C

Bce pearentb! OblM MOJIydeHbI OT KOMMEPYECKUX MOCTABIIUKOB U HCIIOJIb30BAHBI B
TOM BHJI€, B KOTOPOM ITOCTABJISIIUCH, €CJIN HE YKA3aHO HHOE.

Bce mpumeps! HazBanbl ¢ ucnojbs3ioBanueM ChemBioDraw Ultra 14.0.
Ilpomesrcymounoe coedunenue 1: Imun 1-(5-¢pmop-2-numpodpenoxcu)yuxionponan-1-

Kapboxcuiam

Ortun-1-runpokcunuknonponankapookcmnar (0,491 r, 3,77 MMosb) pacTBOPsUTH B
THF (5 mn) u oxnaxganu o 0°C. JloGasmsmu ruapun watpus (0,181 r, 4,53 mmons) u
pPEaKIMOHHYID CMech mnepememuBaid B Tedenne 20 wmwuH. 3arem pobasmsm  2,4-
mudropauTpodenzon (0,414 mi, 3,77 mmons), a 3atem 15-kpayn-5 (0,015 mu, 0,075 mmounb)
U PEaKLMOHHYI0 CMeCh IEpeMEIIMBAIM IPU KOMHATHOW TeMmmeparype B TedeHue 18 u.
Peakunonnyro cmeck obpadateBanmu BogHbIM pactBopoM NH4Cl u skctparuposamn DCM.
Oprannueckue BemectBa cymmid Hag MgSOs u koHuUeHTpupoBanu 6 saxyyme. Cplpoit
npoaykT ounmmanu xpomarorpadueii (Si0z, 0-50% EtOAc B PE) u ykazaunnoe 6 3azonoske
coeOunenue BBIICISUTN B BUJIE JKEJITOTO TBepAOro BemecTna (622 mr, 61%). 'H SIMP &y (500

MTw, CDCl3) § 7.94 (dd, J=9.1, 5.9 ', 1H), 6.86 (dd, J=10.1, 2.5 T', 1H), 6.78 (ddd, J =
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9.1,73,25Tu, 1H), 421 (q,J=7.1Tu, 2H), 1.74 — 1.64 (m, 2H), 1.49 — 1.38 (m, 2H), 1.20
(t,/J=7.1Tu, 3H).
Ilpomesicymounoe coeounenue 2: 7-Omopocnupofoenso[b][1,4]okcazun-2,1'-

uuxionponanf-3(4H)-on

N._O
LS
IIpomesicymounoe coeounenue 1 (394 wmr, 1,46 MMONb) pacTBOPsUIM B YKCYCHOM
kuciote (5 mu) u nobasism nmoporok sxenesa (817 mr, 14,6 mmons). PeakironHyo cMmech
HarpeBai 10 60°C B Teuenue 3 4. PeaklMOHHYIO CMeCh OXJIaKOaIH, (PUIBTPOBAIU Hepe3
Celite® u npomsiBaniu DCM. Opranunueckue Bemectsa npombiBaan NaHCOs u paccosom,
cywmnu Hax MgSO4 U KOHLEHTPUPOBAIIH 6 6AKYyMe C TIONYUEHUEM YKAZAHHO20 6 3020/106Ke
coeouneHusl B BUIE TBEPIOTO BEIECTBA KPEMOBOTO 1(BeTa (283 Mr, KOJMUECTBEHHBIH BbIXO).
'H SAMP 84 (500 MTI'n, CDCls) 8.87 (s, 1H), 6.75 (dd, J = 8.6, 5.3 'y, 1H), 6.68 (td, J = 8.4,
2.7Tu, 1H), 6.62 (dd, /=9.0,2.6 ', 1H), 1.49 — 1.41 (m, 2H), 1.28 — 1.21 (m, 2H).
Ilpomescymounoe  coedunenue  3: 7-®mop-6-numpo-4-(npon-2-un-1-u)cnupo-

[6enzolb][1,4]-okcazun-2,1"-yuxnonponan]-3(4H)-on
o
Bes
F OL

Cranust 1: IIpomescymounoe coeounenue 2 (250 mr, 1,29 MMOIb) pacTBOPSUIU B KOHILI.
cepHoit kucnore (2,5 mnu, 47 mmonb) u oxnaxaanu 10 0°C. JIoOaBnsui KOHI[. a30THYIO
kuciaoty (85 mxi, 1,3 MMounb), a 3aTeM KOHL. CepHYH KuUCIOoTy (2,5 mu, 47 MMounb), U
peakuuoHHyr0 cMech nepemewmuBanu npu 0°C B TeyeHue 30 MuH. PeakIMOHHYIO CMeCh
BBUIMBAJIM B JICASIHYIO BOAY W TNPOUCXOAMIO oOpa3oBaHue skentoro ocanka. [locne
nepeMemuBaHusg B TedeHHe 10 MUH CyCleH3u0 (WIBTPOBAIM, M TBEPAOE BELIECTBO
NMPOMBIBAJU BOAOW. TBepaoe BEIECTBO CYIIMJIM MPU KOMHATHOW TeMIepaType MOx
BaKyyMOM B TeueHHe | 9 (C MOTOKOM a30Ta) C MOJIYUYEHUEM ChIPOro 7-pTop-6-HUTPOCIHPO-
[6en30[b][1,4]okca3un-2, 1'-uuknonponan]-3(4H)-oHa B BHUIE KEITOrO TBEPAOrO BEIIECTBA
(252 wr, 82%).

Cranus 2: IponykT, nonyuenHsiii Ha Cmaouu 1 (252 mr, 1,06 MMoIb), pacTBOPSLITH B
DMF (2,5 wn). J[lobaBmsum kapbonar xamus (175 wr, 1,27 wmmomb), a 3ateMm

nponapruiopomun, 80% B Tomyone (137 mxn, 1,27 mmons). [locne mepememuBaHus mpu
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KOMHaTHOMN TeMIlepaTtype B TeueHue 18 u peakLinOHHYIO cMech pacrpenesii mexay EtOAc
u Bomoi. Bommbii cnoii skctparmposamn EtOAc (x 3). OOwvenmuennble cionm EtOAc
npomsiBaiu (paccon), cyurmin (MgSOs) 1 KOHLEHTpHPOBaIH 6 6akyyme. OCTaTOK OUHIIAIN
xpomartorpadueit (Si02, 0-25% EtOAc B PE) u ykazamnoe 6 3aconoexe coeounenie
BLIIEIAIN B BUle opaHxkesoro macna (189 mr, 65%). 'H SAMP &y (500 MI'u, CDCl3) 7.96 (d,
J=70Tu, 1H), 6.83 (d,/J=109Tn, 1H), 4.77 (d, J=2.5 'y, 2H), 2.37 (t, /= 2.5 'y, 1H),
1.58 (dd, J=8.6,5.6 T, 2H), 1.34 (dd, /=8.5, 5.5 'y, 2H).

Ilpomescymounoe coeounenue 4: 6-Amuno-7-pmop-4-(npon-2-un-1-

u)cnupofoensolb][1,4]-oxcazun-2,1'-yurionponan]-3(4H)-on
o
F ()

IIpomescymounoe coeounenue 3 (189 mr, 0,684 mmorns) pacrsopsiiu B cmecu THF (4
wit) 1 MeOH (2 mu). Xnopua ammonust (110 mr, 2,05 mmonb) pactBopsutu B Boae (0,75 mit) u
N00aBJsIM K PEAKIHOHHOW CMecH BMecTe ¢ mopomkoMm kenesa (115 wmr, 2,05 mmonb).
Peaximonnyio cmech Harpesanu a0 70°C B TedeHHe S5 4, 3aTeM OXJaXXJAJIH 1O KOMHATHOU
TemnepaTypbl. PeakimoHHyro cMmech pasbasysiii EtOAc u BOmoi, u ¢uibTpoBaniu uepes
nukanut. Bopwbni cnoii skcrparupoBann EtOAc (x 3). OOwenunennsie cion EtOAc
npombiBau (paccon), cymuian (MgSOs) U KOHLEHTPUPOBAIH 6 GAKYYyMe C TOJNy4YeHUEM
VKA3AHHO20 8 3020]106Ke COeOuHeHlsi B BUIE KOPUYHEBOro TBepaoro memectsa (135 wmr,
80%). 1H SAAMP &u (500 MI'u, CDCl3) 6.67 (s, 1H), 6.65 (d, /=3.5Tn, 1H), 4.64 (d, /=25
I'm, 2H), 3.55 (v brs, 2H), 2.29 (t, J=2.5Tnu, 1H), 1.41 (dd, /= 8.3, 53 I'y, 2H), 1.21 (dd, J
=83,53 Iy, 2H).
Ipomesicymounoe coeOuHeHue 5 7-Omop-6-cudpazuneun-4-(npon-2-un-1-

u)cnupoféenso-[bJ[1,4]Joxkcazun-2,1'-yuxronponan]-3(4H)-on
R
N N_O
H,N 1:[
BO®E

IIpomeocymounoe coeounenue 4 (100 mr, 0,406 MMonb) u consiHyr Kucnoty (37%
BOXHBIN pacTBop, 580 MKJI) H0OaBIsLTN B KpyrionoHHy koily. Konly oxnmaxnamu mo 0°C,
NOTpy’Kasi €e B JISASHYI OaHI0, M MO KamwsiM ao0aBnsiim HUTPUT Hatpus (33,6 wmr, 0,487

MMOJb) B BHAe pactBopa B Bome (1,25 Mul), M pEaKIMOHHYKO CMECh OCTAaBJLIH IS
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nporekanus peakuuu B TedeHue 1 1 npu 0°C. KonOy oxnaxmanu no -35°C, morpyxas ee B
Oanto ¢ cyxum JgpaoM/IPA; u nobasmsmu pactBop nuruapara xjopuna onosa (II) (458 wr,
2,03 mMmoinb) B codisiHOU kucnote (37% BoxHbld pacTtBop, 499 mki, 16,2 MMonb), a 3aTemM
PEAKIMOHHYI0 CMECh OCTAaBJISJIM HArpeBaTbCs 0 KOMHATHOH TEMIlEpaTypbl B TE€YEHHE 2
94acoB MPU MHTEHCUBHOM IepeMeInnBaHuu. [lomydeHHbli ocanok GpribTpoBaiu, IPOMBIBAIH
IUSTUIOBEIM 3¢pupoMm (15 M) ¢ MONydYeHUEM YKA3AHHO20 6 3A207106Ke COeOUHEHUs. B BULE
6enoro nopouika (64 mr, Berxon 61%). "H AMP &u (500 MI'u, DMSO-de) & 9.91 (s, 2H), 8.01
(s, 1H), 7.19(d,J=8.0Ty, 1H), 7.04 (d,J = 11.1T'y, 1H), 4.64 (d,J =23 T'y, 2H), 3.33 (1, J
=24Tu, 1H), 1.28 (dd, J =8.3,53 I'y, 2H), 1.24 (dd, J = 8.2, 5.3 I'y, 2H).

Ilpomesicymounoe coeounenue 6: "-(7-®mop-3-okco-4-(npon-2-un-1-un)-3,4-

ouzuopocnupo-[éen3o[b][1,4]okcazun-2,1"-yuxronponan]-6-u) nueaiozuopasuo
\

Me i H N._.O

LT

Me k 0

IIpomeoscymounoe coeounenue 5 (106 mr, 0,406 mmonb) u DCM (4 mi) poGaBnsiiu B
KpyrJIoAoHHY0 KonOy. Tpustunamus (62 Mk, 0,45 Mmoib) nobasisiiu nepen 1o0aBiIeHuEM
MO KaryisiM TpUMETHIyKcycHoro anruapuna (86 mxi, 0,43 mmonb). PeakmoHHyH cMech
OCTaBJSLTM Ui TNPOTEKaHWsl pPEakUWd T[pU KOMHATHOH TeMmIepaTtype B TEYEHHE
npubnusutensHo 16 wacoB. K peakimonHoi cmecu nodasmsuin Boay (10 mu) u EtOAc (10
MJT), B CJIOM pa3pessuii. Bomubiii cioit moBropHo skctparuposann EtOAc (3 x 10 mu1) u
OOBETMHEHHbIE OPraHUYECKUE CJIOM CYLIMJIM C HCIoNb3oBaHHeM Oe3BomHoro NaxSOs u
KOHLIEHTPUPOBAIM TPH TOHIKEHHOM MaBJIEHUH C TOJYYEHHEM YKA3AHHO20 6 3020/I06KE
coeOdunenusl B BUIE KenToro Tepaoro semectsa (140 mr> 99%). LCMS (Merton F): 1,61
muH (346,1, MH").

Ilpomescymounoe coeounenue 7: (E)-7-Omop-4-(npon-2-un-1-un)-6-(2-(3,3,3-mpugpmop-

2-oxconponunuden)euopazuneur)cnupofoenso[bj[1,4Joxcazun-2,1'"-yuxionponan]-3(4H)-

\
FsC H N__O
O
F (@)

besBonueii anerar Hatpust (57 mr, 0,69 mmone) u Boay (1,3 mu) mobGasnsiam B

OH

PEaKLMOHHBIN COCYA MJIi MUKPOBOJHOBOM meun. Cocyn 3akpeiBaid U oxjaxnanud ao 0°C,
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norpy:asi ero B JieAsiHyro 6anto. 3atem nodasmsumn 1,1-gubpom-3,3,3-Tpudropaneron (0,04
i, 0,3 MMonb) M peakuMOHHYK cMech Harpesain 10 80°C B Tewenume 1 waca. 3arem
pPEeaKkIMOHHYI0 cMech CHoBa oxnaxganmu ao 0°C mepen nmoOamieHueMm lIpomescymounoco
coeounenus 5 (64,8 mr, 0,248 Mmonbp) OgHONH mHOpHMEN, W 3aTe€M PEAKLHOHHYIO CMECh
OCTaBJISUTM HArpeBaTbCsl MO KOMHATHOW TEMIEPaTypbl B TeUeHHE 2 4acoB. PeaknMOHHYIO
cMech QUIBTPOBAIH Uepe3 (PIIbTPOBATBHYIO OyMary U 0caiok mpombIBaiiu Bopol (15 mi) u
rentaHoM (15 MiT), ¥ OCTaBISUTM CYIIMTBCA. DTO OOECHEUHIIO TOJNYYEHUE YKASAHHO20 8
30207106Ke cOeOuneHsl B BUIe TBEPIIOTO BellecTna skenToro nsera (44 mr, 48%). 1H AMP ou
(500 MI', DMSO-de) 6 12.33 (s, 1H), 7.71 (s, 1H), 743 (d,J =7.6 'y, 1H), 7.13 (d,J =113
I'm, 1H), 4.66 (d,J =2.3Tu, 2H),3.32(t,J =251, 1H), 1.31(dd,J =83, 53 I'y, 2H), 1.26
(dd, J=8.2,53 I'y, 2H).

Ilpomesicymounoe coeounenue 8: 1-(7-®mop-3-okco-4-(npon-2-un-1-u)-3,4-

ouzuopocnupo-[oenso[bJ[1,4]oxcazun-2,1'- yuxionponan]-6-u)-3-nponuimuomouesuna
\
NN N0
Y L
S F O

IIpomeacymounoe coeounenue 4 (100 mr, 0,406 mmonn), runpokapOonar Hatpusi (119
mr, 1,42 mmons) u THF (2,0 mi1) noGasisuiu B KpyriaoaoHHy o kondy. KonOy oxnaxkmanu 1o
0°C, morpyskasi ee B JeAsiHYIO OaHIO, U 3aKPbIBAIM MEMOPAHOHN U MPOAYBAIU a30TOM. 3aTeM
no karmisiM pobasisuin Tuodocren (0,034 wmu, 0,45 mMMOJb), mOmmep:KUBas BHYTPEHHIOKO
teMriepatypy peaxkuuu Huxke 10°C. 3aTeM peakLMOHHYIO CMECh OCTABISIJIM HarpeBaThCs 0
KOMHATHOH TEMIIEPaTyphl, & 3aT€M OCTABIISUTH JJIsl MPOTEKAHHUsI PEAKLUU B TEYCHHE 2 YacoB.
3arem mo karsiM nodasstin npormwiaMud (100 Mk, 1,22 MMOITB) M PEAKLIMOHHYKO CMECh
OCTaBJISUIM JUJIA MPOTEKaHHs peakuuu B TedeHue 2 4dacoB. 1 M kB. K peakuuoHHON cMmecu
nobasmsmim 1M BomgH. HCl (3 wmi) um cnou pazpemsuiu. BomHel  CIOH  TIOBTOPHO
skcrparupoBain EtOAc (3 X 10 M) u oOObeNMHEHHBbIE OPTraHUYECKHE CIIOW CYIIIIH,
ucrions3ysi Oe3BogHbli NaxSO4, M KOHIEHTPHPOBAIM TPU TOHWKEHHOM JaBJICHUU C
NOJIYYeHUEM VKA3AHHO20 6 3020]106Ke COeOUHenuss B BUIE TBEPAOTO BEINECTBA CBETIIO-
xenroro useta (131 mr, 93%). 'H AMP 8u (500 MI'u, DMSO-ds) & 9.15 (s, 1H), 7.83 (s,
1H), 743 (d,J =62 T, 1H), 7.00 (d, J =10.2 'y, 1H), 4.67 (d, J =23 I'y, 2H), 330 (t, J =
24T, 1H), 1.60 — 1.45 (m, 2H), 1.43 — 1.18 (m, 5H), 0.89-0.80 (m, 4H). LCMS (Meron F):
1.70 mun (348.2, MH").

Ilpomessccymounoe coeounenue 9: 1-I'uopoxcuyuxiobyman-1-xapéonumpu.i
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4 N
O

PactBop Oucynbdpura mHatpus (9,65 r, 93,0 mmons) B Bozme (10 mu) mo Karsim
nobaBysuii K pactBopy nukjaodyraHona (5,33 mut, 71,3 mmounb) U umanuaa Harpus (4,54 T,
93,0 mmonb) B Bome (25 mm) mpu 0°C, W pEaKIMOHHYIO CMECh IE€pPEMEIINBAIN TPU
KOMHAaTHOW Temmneparype B TeueHue 90 MuH. BoxmHblil pacTBOp 3aTeM 3KCTparupoBaiv
sbupomM, u oObenuHEHHBIE oOpraHudeckne ¢pakuun 3arem cymuan  (MgSOg)
KOHLIEHTPUPOBAIU 6 6AKYyMe C TIONYUEHHEM YKA3AHHO20 6 3020]I06Ke COeOUHEHUs B BUJE
6nenno-xenroro macina (5,45 r, 78%). 'H SAMP &g (500 MTI'u, CDCl3) 2.72 — 2.62 (m, 2H),
2.41-231 (m, 2H), 2.06 — 1.91 (m, 2H).
Ilpomescymounoe  coedunenue  10:  bensun  3-yuano-3-zudpoxcuazemuoun-1-

Kapooxcuiam

N

\
\§ OH
N

Cbz”

ITony4anu B COOTBETCTBUM C 3KCIEPUMEHTAIbHOM METOAUKOHN, OMHCAHHON JJIs
IIpomescymounoco coeounenus 9, ¢ ucnonb3oBanueMm Oucynbpura Hatpus (3,30 r, 31,7
MMOJIb) B Boge (10 mu), GeHsmn-3-okcoaseruaun-1-kapookcunara (5,000 r, 24,36 MMoJib) U
nuanuaa Hatpus (1,55 r, 31,7 mmosb) B Bozge (20 MiT) ¢ ONyYEHHEM YKAZAHHO20 8 3020106Ke
coeOunenuss B BUNE BA3KOro opamkesoro macia (4,41 r, 78%). 'H SIMP &g (500 MIw,
DMSO-ds) 7.60 (s, 1H), 7.44 — 7.27 (m, SH), 5.07 (s, 2H), 4.41 (d, /= 6.9 'y, 2H), 4.00 (d, J
=6.9I'y, 2H).

Ilpomercymounoe coedunenue 11: 1-(5-Omop-2,4-ounumpodhenoxcu)yuriodyman-1-

Kapoonumpu.i

F 5(//N
Tpustunamun (3,44 wmn, 24,7 mmonb) noGaBisii K pactBopy 1,5-mmudrop-2,4-
nuauTpodensona (5,04 r, 24,7 mmonb) u Illpomescymounozo coeounenua 9 (2,00 r, 20,6
mMmonb) B DCM (25 ™) mnpu KOMHATHOM TeMrepatype. M PEaKIHOHHYK) CMeCh

nepeMeninBaiy B TedeHue 18 4. 3aTeM peaklMOHHYIO CMeCh KOHLIEHTPUPOBAIU 6 6aKyyMe U

ocraTok oummmanu (uam-xpomarorpadpueii (Si0z, 0 - 66% EtOAc B PE) ¢ mony4yenunem
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VKA3AHHO20 8 3(1201106Ke COeOUHEeH s B BUIE TBEPJIOTO BEIECTBA OpaH:keBOro msera (4,53 ,
78%). 'H SIMP 8y (500 MT', DMSO-ds) 8.92 (d, J = 7.8 T, 1H), 7.56 (d, J = 12.0 'y, 1H),
3.17-3.02 (m, 2H), 2.72 - 2.61 (m, 2H), 2.12 — 2.00 (m, 2H).

Ilpomesicymounsie coedunenun 12-13:

CJ'IGI[YI'OH.II/IG MPOMEKYTOUHBIE COCAWHCHUA TIOJyYaJd C HUCIOJIb30BAHUEM O6H.I€FO

crioco0a, ommcaHHOrO st IIpomesicymounoeo coeounenusi 11, W3 COOTBETCTBYIOLIETO

MPOMENKYTOUYHOTO COCIUHECHU A

coequHenus 10

Ipomexkyrou- | Coenunenue 'H NMR/LCMS

HOe

coeHHEHHe

Ne

12 Benszun 3-uuano-3-(5-¢pmop- | (500 MI', CDCls):

us 2,4-ounumpodgpenoxcu)- 6890 (d,J=7.6Tn, 1H), 743 —7.34
Ipomexyrou- | azemuoun-1-xapboxcuiam (m, SH), 6.88 (d, J = 10.6 I'y, 1H),
HOT0 5.16 (s, 2H), 4.75 (dd, J = 10.3, 1.0

'y, 2H), 4.50 (dd, J = 10.4, 0.7 T'n,
2H).

13

N
Cbz
Memun 1-(5-¢pmop-2,4-
ounumpogenokcu)-

yuxionponan-1-

Kapboxcuiam

(500 MI'y, DMSO-d):
§8.80(d,J=7.7Tw, 1H), 7.04 (d,J =
11.7 Ty, 1H), 3.83 (s, 3H), 1.88 —
1.78 (m, 2H), 1.56 — 1.46 (m, 2H).

Ilpomessccymounoe coedunenue 14: 6-Amuno-7-¢pmopocnupoféenszo[b][1,4Joxcazun-2,1'-

uyurxiionponanf-3(4H)-on

H
HzNjijLN O
F OE
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B kpyriomonHyto konby oosemoM S0 Mt noOaBisiay najiaauii Ha AKTHBHPOBAHHOM
yrie (89 wmr, 0,083 mmonb) u llpomesicymounoe coeounenue 13 (500 mr, 1,67 mmons). KonOy
repMEeTHYHO 3aKPBIBAIM PE3HMHOBOH MEeMOpaHOH M MpPOAYBaIM a30TOM Mepen n00aBlieHHEM
srarona (11 mi) m nuokcana (11 mum). Konby BakyymupoBamu, COeqUHSIIN C OAJUIOHOM C
BOZIOPOZIOM, 3arlOJIHSAS PEAKIMOHHBIA COCYJ BOJOPOAOM, a 3aTe€M PEaKLHUOHHYIO CMECh
OCTAaBJISUIM JJIsl TPOTEKAHUS pPEaKUUMH TMpPH KOMHATHOH TeMmeparype B TEYCHHUE
npuO3uTeNbHO 22 4. PeakunonHyro cMmech gruibTpoBanu depes Celite®, mpombisast EtOAc
(100 M) ¢ momyueHweM (uiIbTpaTa, KOTOPBIH CYLIMJIM C HCHOJb30BaHHEM OE3BOJHOTO
Na;SO4 ¥ KOHLEHTPUPOBAJIM MPU TOHIKEHHOM MAABJICHUHU C TOJYYEHHEM VKA3AHHO20 6
3a201106Ke cOeOuHenus B BUe KOPUIHEBOrO TBEPAOTo BemecTsa (635 mr, 91%). 'H SIMP &y
(500 MI'y, DMSO-ds) 10.56 (s, 1H), 6.64 (d, J=11.4T', 1H), 6.37 (d, /J=89Twu, 1H), 4.76
(s, 2H), 1.22 - 1.07 (m, 4H).

Ilpomesrcymounoe coedunenue 15: 6-Amuno-7-¢pmopocnupoféensol[b][1,4Joxcazun-2,1'-

yuxiobyman/-3(4H)-on

H
HZNIIN 0]
F O:E

Comsayro kucioty (37% Boas., 19,92 mi, 645,0 MMoNb) MeIeHHO NOOABISUIA K
pactBopy llpomescymounozo coeounenusn 11 (4,53 r, 16,1 mmonb) u nopouky xenesa (5,40
r, 97,0 mmonb) B THF (40 mun), meranone (20 mu) u Bozme (10 mu1), U mepeMernuBaiu mpu
70°C B Teuenwe 18 u. 3arem peakumoHHYH cMech HelrpanuzoBaim NaOH (1M) u
dbunsTpoBanu depe3 cioii Celite®. 3atem ocamgok Ha ¢unbrpe npombiBaiu 10% MeOH:
EtOAc, mocne 4ero KOHLEHTpUpOBATH 6 6axkyyme. OCTaTOK OUUINAIN XpomaTtorpadueit
(Si02, 0 - 66% EtOAc B PE) ¢ nony4eHuem yKkasanHo20 6 3a207106Ke COeOUHeHUsl B BHIE
ceporo Teepaoro semectsa (0,621 1, 17%). 'H AMP 8 (500 MI'u, DMSO-ds) 10.40 (s, 1H),
6.76 (d, J =114 I'y, 1H), 6.33 (d, /=8.9 I'y, 1H), 4.88 (s, 2H), 2.46 — 2.38 (m, 2H), 2.15
(ddd,J=13.2,10.3,52 T, 2H), 1.88 (dd, /=10.3,4.8 'y, 1H), 1.80— 1.72 (m, 1H).
Ilpomescymounoe  coedunenue  16:  benzun  6'-amuno-7'-¢pmop-3'-oxco-3'4'-

ouzuopocnupo-[azemuoun-3,2'-6enzo[bJ[1,4Joxcazunj-1-kapboxcuiam

H
F OEN
“Chz

IlonyueHO B COOTBETCTBUM C 3KCIEPUMEHTAIBHON METOAMKON, OMUCAHHOM [JIs

OMENCYMOUHOCO COCOUHCHUA C UCIIOJIb30BAHUEM COJITHOU KUCJIOTHI o BOIOH.
17 0 15, 37% . 6,88
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M1, 223 mMmonb), [lpomesxcymounozo coeounenus 12 (2,32 r, 5,57 MMOIb), IOPOLIKA Keye3a
(1,87 1, 33,4 mmone), THF (40 mu), MeOH (20 mi) u Bomst (10 mu). Ceipoii ocTaTtok
ounmanu xpomarorpadueii (Si02, 0-66% PE:EtOAc) ¢ mony4deHuem yKa3anHo2o 6 3a20106Ke
coedunenus B Buze ceporo Teepnoro semectsa (0,711 1, 36%). 'H AMP &g (500 MIw,
DMSO-ds) 10.80 (s, 1H), 7.45 — 7.24 (m, SH), 6.87 (d, /=113 Ty, 1H), 636 (d, /=88 I,
1H), 5.08 (s, 2H), 5.00 (s, 2H), 4.35 (d, J=18.3 'y, 2H), 4.03 (dd, /= 14.2, 7.1 I', 2H).
Ilpomesscymounoe coeounenue 17: 6-Amuno-7-pmop-4-(npon-2-un-1-u)cnupoféenso[b]-
[1,4]okcazun-2,1"-yuxnodyman]-3(4H)-on
-~
H,N N._O
LA
PactBop Ilpomesicymounoeo coeounenusa 11 (295 mr, 1,33 mmons) B DMF (4,5 mn)
n00aB/sUIM MO KaIuisiM K CycrneH3uu ruapuaa Hatpus (60% aucrepcust B MHHEPAJIbHOM
macie, 53 mr, 1,3 mmonb) B DMF (2 mi1) mpu KOMHATHO# TemIiepaTtype U NepeMelInBaii B
teyenue 30 muH. 3ateM mo kamism aobasisun nponapruopomun (0,126 mi, 1,33 MModb,
80% pacrBop B PhMe) u peakuuoHHyr0 cMech nepememmBaiu B TedeHue 18 4. 3arem
peakimo racuiu  Bogod u  skcrparupoBanu  EtOAc, 3arem cymmimun  (MgSO4) u
KOHLIEHTPUPOBAJIH 8 6AKYYMe C TIONYUEHHEM YKA3AHHO20 8 3a20106Kke coeounerus (0,338 T,
99%). '"H AMP 8y (500 MI', CDCls3) 6.61 (d, /= 10.6 T', 1H), 6.51 (d, J=8.2 T'ny, 1H), 4.47
(d, /J=2.2Tu, 2H), 2.49 —2.35 (m, 2H), 2.16 — 2.04 (m, 3H), 1.79 (tdd, /=112, 9.8, 44 I'Ly,
2H). LCMS (meton B): 2.62 mun (261.3, MH").
Ilpomesscymounsie coeounenus 18-22:

Crnenyromue npoMeKyTOYHbIE COENMHEHHs IMOJIy4Yasld, HCIONb3ysl oOmuil crnocod,

ONMuCaHHbIl st [Ipomescymounoeo — coeounenus 17

2

us3 COOTBETCTBYHOLIIECTO
MPOMEKYTOUYHOT'O COEAUHEHUA U aAJIKUIITAJIOTCHHUIA.

IMpomexyrou- | CoenuHenue 'H NMR/LCMS

HO€

coequHeHue Ne

18 Bensun 6'"-amuno-7"-¢pmop-3'- | (500 MI'u, DMSO-dk):
okco-4'-(npon-2-un-1-u)- 6741 — 727 (m, SH), 697 (d, J =
34" 11.1 Ty, 1H), 6.69 (d, J = 85 Iy,

ouzuopocnupofazemuoun- 1H), 5.13 (s, 2H), 5.08 (s, 2H), 4.63
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3,2"-6enzo[b][1,4]Joxcazunj-1-

Kapboxcuiam
~
F O%N
“Cbz

(d, J =24 T, 2H), 433 (d, J = 5.8
Ty, 2H), 4.03 (d, J = 7.1 'y, 2H),
3.39-3.31 (m, 1H).

19 6-Amuno-4- (500 MI'u, DMSO-dk):
(uuriodymuimemu.)-7- 66.69(d,J=11.1Tu, 1H), 6.64 (d,J
¢mopocnupoféenzo[b][1,4]- =8.7TIn, 1H), 492 (s, 2H), 3.89 (d, J
okcazun-2,1"-yuxnonponanl- | =73 I'y, 2H), 2.64 (m, 1H), 1.94 (m,
3(4H)-on 2H), 1.84 — 1.78 (m, 2H), 1.74 (m,

KD 2H), 1.17 (m, 2H), 1.11 (m, 2H).
H,N N._O
JCLG

20 6-Amuno-7-pmop-4- (500 MI'y, DMSO-dk):
nponuicnupofoenzo[b][1,4]- | 6672 (d,J=11.1Tu, 1H), 6.67 (d, J
okcazun-2,1"-yuxnonponanf- | = 8.5 I'u, 1H), 5.09 (s, 2H), 3.78 —
3(4H)-on 3.72 (m, 2H), 1.63 — 1.54 (m, 2H),

Me 1.20 — 1.15 (m, 2H), 1.14 — 1.09 (m,
H 2H), 0.89 (t, ] = 7.4 ', 3H).
H,N N.__O
JG

21 Memun 2-(6-amuno-7-¢pmop- | (500 MI'u, DMSO-dk):
3-oxcocnupoféenzo[b][1,4]- 6676 (d,J=11.1Tu, 1H), 6.56 (d, J
okcazun-2,1"-yuxnonponan]- | = 85 I'uy, 1H), 502 (q, J = 6.9 I'ny,
4(3H)- 1H), 4.95 (s, 2H), 3.63 (s, 3H), 1.49
un)nponanoam (d, J =70Tu, 3H), 1.26 — 1.22 (m,

O 1H), 1.20 - 1.16 (m, 1H), 1.14 - 1.10
Me%OMe (m, 1H), 1.07 (m, 1H).
HoN N._O
LG
22 Omun 2-(6-amuno-7-pmop-3- | (500 MI'u, DMSO-dk):
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okcocnupofoenzo[b][1,4]- 6676 (d,J=11.1Tu, 1H), 6.57 (d,J
okcazun-2,1"-yuxnonponan]- | = 85 I'uy, 1H), 499 (q, J = 6.9 I'yy,
4(3H)-uy)nponanoam 1H), 494 (s, 2H), 4.16 — 4.02 (m,

o} 2H), 1.49 (d, J = 7.0 'y, 3H), 1.25 —

1.06 (m, 7H).

M
e Ko
H2N:©:N o)

F o: :7

Ilpomescymounoe coeounenue 23: 2-(/Jumemunamuno)-4-(mpugpmopmemun)-6H-1,3-

OKCA3Un-6-0n

F3C O

N

Me Me

@ocren aumetmuMuHuE xyopun (4,97 r, 30,6 MMonb) noOaBIsIIM K pacTBOpY 3-
amuHo-4,4,4-tpudtopkporonara (4,00 r, 21,8 mmons) B CHCI3 (14,5 mi) u peakuMOHHYIO
cmech nepememnuBaiu npu 60°C B Tedyenue 18 4. 3areM peakiMOHHYIO CMeCh pa3OaBIISLIIH
DCM (20 mn) u npombiBaiu HCI (1M). Opranudeckyro daszy 3atem cymmmu (MgSO4) u
KOHLICHTPUPOBAIH 8 GAKYYMe C TIOJYYCHHEM YKA3AHHO20 6 3(20JI06Ke COeOUHEHUs: B BUIE
senToro nopomika (3,608 T, 64%). 'H SIMP &u (500 MI'u, CDCl3) 5.88 (s, 1 H), 3.25 (s, 3 H),
3.20 (s, 3 H).

Ilpomesxcymounoe  coeounenue  24:  4-((7-Omop-3-okco-4-(npon-2-un-1-u)-3,4-

ouzuopocnupolbenso[b][1,4]Joxcazun-2,1"-yukronponan]-6-u)amuno)-4-oxcodymanosas

-~
OF O:;

IIpomeacymounoe coeounenue 4 (30 mr, 0,12 mmons), nuruapodypan-2,5-auoH (14,6

Kucjiomda

mr, 0,146 Mmonp) u ykcycHyro kucnoty (1,6 mi) nobasnsim B 10 M KPYTJIONOHHYIO KOJOY.
Peaxuuonnyto cmecy Harpesanu npu 80°C B TeueHue 6 4. PeaklIMOHHYIO CMeCh OCTaBJIsLIU
OXJIAXKIAThCsl 10 KOMHATHOW TeMIepaTypbl, U K PEakKLUUOHHON cMmecHu nobasisuu Boay (20

wi) 1 EtOAc (20 mi), u cion pasaensiin. Boguerii cinoit skcrparuposanu EtOAc (3 x 20 mi),
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U O0BEeOUHEHHbIE OpraHuyeckue ciou cymmi Haa MgSOs4 M KOHLUEHTPHUPOBAIH IPU
MOHMXEHHOM JIaBJICHUH C TIOJNYYEHHEM YKA3AHHO20 6 3020]106K€ COCOUHeHUsi B BHIE
OPaHKEBOT0/KOPHUYHEBOI'O TBEPAOIrO BemecTna, conepskamero EtOAc (47,6 mr, 113% (mo
macce; mpoaykT He ynucTeiii)). 1H AMP 6u (500 MI'y, DMSO-ds) 12.11 (s, 1H), 9.78 (s, 1H),
777(d,J=74Tu, 1H), 701 (d,J=10.7T1, 1H), 464 (d,J=2.6T'1, 2H),332 (t,J =25
I'm, 1H), 6 2.66 —2.61 (m, 2H), 1.35 - 1.22 (m, 6H).

Ilpomesscymounoe  coedunenue  25: 5-((7-®mop-3-oxco-4-(npon-2-un-1-un)-3,4-
ouzuopocnupofbenso[b][1,4]oxcazun-2,1"-yukronponanJ-6-u)amuno)-3-wemu-5-

OKConenmdaHoedast kucioma
-~
H
HO\H/Y\H/N N 0]
© UF OE

ITony4anu B COOTBETCTBMM C 3KCIEPUMEHTAJIBHON METOAMKOW, MPUMEHSEMOM s
IIpomescymounozo coeounenus 24, ¢ ucnonp3oBanueM /Ipomescymounozo coeounensie 4 (30
mr, 0,12 mmonb), MerwirnyrapoBoro anruapuna (18,7 wmr, 0,146 mMMonb) U YKCYCHOM
kucynotel (1,6 MI) C TONy4YeHUEM YKA3AHHO20 6 3a207106Ke COeOUHeHUs B BHUIE
OpaHKeBOH/KOpHUHEBOH cMobl, comepxkameii EtOAc (62 mr). 'H SAMP &y (500 MIw,
DMSO-ds) 12.08 (s, 1H), 9.72 (s, 1H), 7.66 (d, J = 7.4 T'y, 1H), 7.00 (d, J = 10.5 T'u, 1H),
4.67(d,J=22Tu, 2H), 3.31 (t,J =2.5Tw, 1H), § 2.40 — 2.25 (m, 4H), 2.10 (m, 1H), 1.28
(dd,J=3.9,22Tu, 2H), 1.25(dd, J=3.8,2.1 'y, 2H), 0.96 (d, J = 5.9 I'y, 3H).
Ilpomesrcymounoe coeduneHnue 26: 5-Omop-2-(7-¢pmop-3-okco-3,4-

ouzuopocnupoléenso[b]- [1,4Joxcazun-2,1'-yuxionponan]-6-ur)uzoundonun-1,3-ouon
£ o
H
N / : :N 0]
O
F o) :;

Ilonyyanu B COOTBETCTBHUU C 3KCIEPUMEHTAJIBHOM METOAUKOMN, MPUMEHSEMOW B
Ilpumepe 1, ¢ ucnomp3oBanueM 4-propdranesoro anrugpuma (144 wmr, 0,865 mmonb),
IIpomescymounoeo coeounenus 14 (150 mr, 0,721 MMOJb) U YKCYCHOM KHCIOTHI (7,2 MiT) C
MIOJIYYCHUEM YKA3AHHO20 6 3020/106Ke COOUHeHUs B BUI€ KOPUUYHEBOTO TBEPOTO BEIIECTBA
(237,8 mr, 93%). 'H AMP 8u (500 MI'u, DMSO-ds) 11.06 (s, 1H), 8.07 (dd, J = 8.3, 4.5 I'ny,

1H), 7.92 (dd, J = 7.5, 2.2 Ty, 1H), 7.78 — 7.73 (m, 1H), 7.12 (d, J = 10.2 T'w, 1H), 7.09 (d, J
= 72Ty, 1H), 1.30 (dd, J = 6.5, 2.7 'y, 2H), 1.26 (dd, J = 6.4, 2.8 'y, 2H).
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Ilpomescymounsie coedunenusn 27-30:
Crnenyromue NpoMeKyTOYHbIE COEAMHEHMs IOJy4asd, UCIONB3ys OOmuil crocod,
ONMuCaHHbIl 11 [lpomesicymounoeo  coedunenus 17, W3 COOTBETCTBYIOLIETO

MPOMEKYTOUYHOTO COCAUHECHUA U AJIKUIITAJIOTCHHUIA.

Mpomexyrou- | CoennHenue 'H NMR/LCMS

Hoe

coeqHHEHHE

Ne

27 6-Amuno-4- (500 MI'u, DMSO-dk):
(uurionponuimemu.)-7- 6676 (d,J=8.7Tn, 1H), 6.71 (d, J=
¢mopocnupoféenso[b][1,4]- 11.1 T'u, 1H), 494 (s, 2H), 3.72 (d, J
okcazun-2,1"-yuxnonponanl- | = 69 I'u, 2H), 1.24 — 1.05 (m, 5H),
3(4H)-on 0.54 — 042 (m, 2H), 0.41 — 0.29 (m,

2H).
LCMS (Merox F): 1.63 mun (263.1,

HoN N.__O
) S GRS
F o)

28 2-(6-Amuno-7-¢pmop-3- (500 MI'y, DMSO-db):
okcocnupolfoenzo[b][1,4]- 6681 (d,J=11.1Tu, 1H), 6.68 (d, J
okcazun-2,1"-yuxnonponan]- | = 84 I'y, 1H), 5.11 (s, 2H), 4.97 (s,
4(3H)- 2H), 1.27-1.23 (m, 4H).

W) ayemoHumpu.i LCMS (Meron F): 1.44 mun (246.1,
rCN [MH]").
HoN N__O
T

29 6-Amuno-7-¢pmop-4-(3- LCMS (Meron F): 1.83 mun (277.1,

Mmenmuibym-2-en-1- [MH]").

u)cnupofbensolb][1,4]-

okcasun-2,1"-yuxionponan/-
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Me

ol
poes

Me

3(4H)-on

30 6-Amuno-7-pmop-4- (500 MI'y, DMSO-ds):
(oxcupan-2-unmemu)cnupo- | 5674 (d,J=19Tn, 1H),6.72(d,J =
[6enzo[b][1,4]okcazun-2,1'- 4.4 Tu, 1H), 494 (s, 2H), 4.16 (dd, J
yuxaonponanl-3(4H)-on = 152, 3.6 T'y, 1H), 3.81 (dd, J =

0 15.2, 5.3 'y, 1H), 3.18 — 3.15 (m,
1H), 2.79 (dd, J = 4.9, 4.1 Ty, 1H),

HzND[N © 263 (dd, ] = 5.0, 2.6 Ty, 1H), 120 —
. o 112 (m, 4H). LCMS (Meron F): 136

muH (265.0, [MH]).

Ilpomescymounoe coedunenue 31: 2-(6-Amuno-7-¢pmop-3-oxcocnupo-
[6enszo[b][1,4]oxkcazun-2,1"-yuxnonponan]-4(3H)-ur)nponanosas kucioma

o)

M

ej)LOH

Do§
F OE

Mertanon (1,6 mn) nobasmsuu k Ilpomescymounomy coeounenuro 21 (147 wmr, 0,500
MMOJIb) U runpokcuay Hatpus (100 mr, 2,50 MMOJIB), U MOJNYYEHHYIO CMECh TMePEMELTHBAIN
npu KOMHAaTHOW Temmeparype B TeueHue 20 4. Jlobammsmu Boay (30 Mi1), HACHIIEHHBIH
paccon (2 mu), 1M Bogu. HCI (2 M) u EtOAc (20 mn), u cinou pasnessuiu. Bomnbii ciob
skcrparupoBain EtOAc (3 x 10 mu) u oObequHEHHBIE OPraHUYECKHe CJIOW CYLIWIA HaJ
MgSO4 1 KOHLEHTPUPOBAIHU 6 BAKYYMe C TIONYYCHUEM YKA3AHHO20 6 3A207106Ke COCOUHEHUSL B
BUJIE TBEPIOrO BELIECTBA CBETJIO-OpaHskeBoro 1pera (102 mr, 73%). 'H SIMP 8y (500 MI'w,
DMSO-ds) 12.82 (s, 1H), 6.74 (d, J=11.1 I'y, 1H), 6.56 (d, /= 8.6 I'y, 1H), 5.00 — 4.90 (m,
3H), 147 (d, J = 7.0 I'u, 3H), 1.26 — 1.05 (m, 4H). LCMS (Meron F): 1.34 mun (281.0,
MH").

Ilpomescymounoe coeouneHnue 32: 4-(uknonponuimemu.i)-7-hmop-6-

tiooocnupofoenszo[b]- [1,4Jokcazun-2,1"-yurknonponan]-3(4H)-on
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IIpomescymounoe coeounenue 27 (500 mr, 1,91 mmons), Bogs. HCI (37% pactsop,
1,5 m1) u MeCN (8 mi) BHOCHIM B KPYIJIONOHHYIO KojOy oOvemom 25 mi. Konby
oxjaxnaamm 1o 0°C u no xarusam pobasisuu mpem-0ytunHuTput (230 M, 1,91 mmons) u
PEaKLMOHHYK) CMECh OCTaBJISIU JUIsl TPOTeKaHus peakiuu B TeueHue 1 41 mpu 0°C. 3aTem no
KarisiM go0aBisuin Honua kanws (633 mr, 3,81 MMonb) B Buae pactBopa B Boxe (5 mit) nepen
nobasnenneM MeCN (5 mu1) U peakLIMOHHYIO CMeCh OCTABJISLTM HArpeBaThCsl 10 KOMHATHOMN
TemmnepaTypsl B TeueHHe 2 4. PeaknunoHHyr0 cMech noOamisnu k 20%-HOMY BOJHOMY
pactBopy Na2S20;3 (100 mur) u EtOAc (50 mu), BoxHblit cioit akctparuposanmu EtOAc (3 x 50
M), 1 00BeTUHEeHHbIE OpraHiyeckue cyiou cymmm (MgSO4) U KOHLEHTPUPOBAIHU 8 6AKYYME.
Cripoii ocratok pactBopsiii B EtOAc (10 mu) u HaGmonanoce oOpazoBanue 0€noro ocanka.
Ocanok 0T UIBTPOBBIBAIHN U BEIOpACHIBAIH, a (PHUIIBTPAT CHOBA KOHLIEHTPHUPOBAIIN 6 6AK)YME
C TIOJIyueHHeM He COBceM Georo Tepaoro semectsa (644 mr, 91%). 'H SIMP &y (500 MI'w,
DMSO-d¢): 67.68 (d,/J=6.1Tn, 1H), 7.00 (d, /=82 T, 1H), 3.87 (d, /=69 T'u, 2H), 1.32
— 1.15 (m, 4H), 1.14 — 1.00 (m, 1H), 0.52 — 0.38 (m, 2H), 0.37 — 0.24 (m, 2H). LCMS
(Meron F): 2.27 mun (374.0, MH").
IIpomesxkyTounbie coenuHeHus 33-34

Crnenyromue NpOMeXYyTOYHbIE COEAMHEHUS TOJydYajd C HCIOJb30BAHHEM OOIIEro
cnoco0a, OMUCaHHOTO B [Ipumepe 32, U3 COOTBETCTBYIOINETO [/pOMedHCymouH020 coeOuHeHus
u IIpomesicymounoeo coeounenus 23:

IMpomexyrou- | CoenuHenue 'H NMR/LCMS

HOe
coennHeHue Ne
33 3-(4-(L{uxknonponunmemur)- | (500 MI'u, CDCI3) 6.93 (d, J = 6.8
7-¢pmop-3-oxco-3,4- I'm, 1H), 6.79 (d,J =9.6 I'ny, 1H), 6.67
ouzuopocnupofoenso[bj[1,4]- | (d, J = 10.8 I'u, 1H), 6.23 (s, 1H),
okcazun-2,1"-yuxnonponanf- |3.86 — 3.76 (m, 2H), 1.39 (ddd, J =
6-un)-6-(mpupmopmemu.i)- 20.7,8.0,4.7 'y, SH), 1.32 — 1.20 (m,
nupumuoun-2,4(1H,3H)- 2H), 1.17 (d, J = 5.1 I'y, 2H). LCMS
Oouon (Meton C): 3.10 mun, (426.1 MH").
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Memun  2-(6-(2,6-ouoxco-4- | (500 MI'u, CDCl3) 6 6.84 (d, J =9.5

%

34 (mpugpmopmemu.)-3,6- I'm, 1H), 6.66 (t, J = 6.4 I'y, 1H), 6.26
ouzuoponupumuoun-1(2H)- (d,J =44Tu, 1H), 530 — 5.26 (m,
un)-7-pmop-3- 1H), 3.72 (d, J = 3.6 Ty, 3H), 1.61
okcocnupolfoenzo[b][1,4]- (dd,J=72,18Tn, 3H), 1.32 - 120
okcazun-2,1"-yuxnonponanl- | (m, 4H). LCMS (Merox C): 2.89
4(3H)- muH, (458.1 MH").
u)nponanoam

O

N Me\Hk
OMe
H

NN N.__O
TICLT

Ilpumep 1:  2-(7-®mop-3-oxco-4-(npon-2-un-1-un)-3,4-oucudpocnupofoenso[b][1,4]-

okcazun-2,1'- yuxionponan]-6-un)-4,5,6, 7-mempazudpo-1H-uzounoon-1,3(2H)-ouon
. ~
/
N N.__O
3,4,5,6-Terparunpodranessiii aurunpun (37 mr, 0,24 MMoJb) OOABIISITH K PACTBOPY
IIpomeacymounoeo coeounenuss 4 (50 mr, 0,20 mmonb) B ykcycHod kuciore (2,0 mu, 35
MMOJIb). PeaknmoHHyro cMmech HarpeBanu 10 120°C B TedeHue 2 4, 3aTeM OXJIKIAIA 1O
KOMHATHOW TeMIEpaTypbl U pa3daBsuid Boxol. Bonublil pacTBop skcrparupoaiu EtOAc (x
3). O6venunennbie cinon EtOAc mnpomeBamm (BogH. NaHCOs3), cymmmm (MgSOs) u
KOHLIEHTPUPOBAIH 6 axkyyme. Octatok oummanu xpomarorpadpueii (SiOz, 0-25% EtOAc B
PE) u ykasannoe 6 3aeonoexe coeounenue BbIOENAIN B BUIE JKEJITOTO TBEPAOTO BeliecTsa (63
mr, 82%). 'H AMP 8y (500 MI'u, CDCl3) 7.04 (d, J = 6.8 T, 1H), 6.81 (d, /= 9.6 'y, 1H),
4.68 (d, /J=2.5Tn, 2H), 2.51 — 2.44 (m, 4H), 2.31 (t, J=2.5 'y, 1H), 1.90 — 1.82 (m, 4H),

1.49 (dd, J = 8.5, 5.4 T, 2H), 1.28 (dd, J = 8.4, 5.4 I'y, 2H). LCMS (Metox A): 3.29 mun
(381.1, MH").
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Ilpumep  2:  1-(7-®mop-3-oxco-4-(npon-2-un-1-un)-3,4-oucudpocnupofoenso[b][1,4]-
okcazun-2,1'- yukionponamn|-6-un)-3-nponui-2-muokcoumuoasonuoun-4,5-ouon

0 0 X

e Pres
S F @)

IIpomescymounoe coeounenue 8 (50 wmr, 0,14 mmonp) nobaBnsanum B KOJOy,
cogepxxautyro TpudTHinamuH (44 mxu, 0,32 mmone) u THF (2,5 min). Konly 3axpeiBanu
pPEe3NHOBONM MeMOpaHONH © MPONyBaJIM a30TOM Iepex OOaBJeHHEM II0  KarlisiM
okcamxyiopuaa (13,4 mxa, 0,158 Mmoib). PeakiimoHHYI0 CMeCh OCTaBIISLTU IJIs IPOTEKAHMS
peaknuy Npu KOMHATHON TeMmmepaType B TeueHue npuOnusurtenbHo 20 u K peakumoHHON
cmecu pobGasnsamu Boay (10 mm) u EtOAc (10 mi), u crnou pasgensiau. Bonmubli cioi
noBTopHO 3kcTparupoBa EtOAc (3 x 10 mi), u oObeaMHEHHbIE OpPraHUYECKHE CJIOH
CYIIMIIN, UCTIONB3YS Oe3BonHbIi NaxSO4, M KOHIEHTPUPOBAJIH ITPU MOHMKEHHOM JIABJICHHUH C
NOJTyYeHHEM JKENITOro TBepAoro BemectBa. ChIpOH NMPOAYKT OYMINAIM XpomaTorpadueit
(Si02, 0-20% EtOAc B PE) c monyueHueM YKA3aHHO20 6 3A20/106Ke COeOUHeHUsl B BUIE
JKENITOro TBepaoro semectsa (42 mr, 73%). 'H SAMP &y (500 MI'u, DMSO-ds) 7.38 (d, J =
6.8 Ty, 1H), 7.22 (d, ] =99 Ty, 1H), 4.65 —4.55 (m, 2H), 3.85 (td, J = 7.0, 1.9 I'y, 2H), 3.36
(t,J=24Tu, 1H), 1.74 — 1.65 (m, 2H), 1.39 — 1.30 (m, 4H), 0.94 (t, ] = 7.4 'y, 3H). LCMS
(Meron F): 2.06 mun (402.2, MH").

Ilpumep 3: 6-(5-(mpem-Bymun)-2-oxco-1,3,4-okcaouazon-3(2H)-un)-7-¢pmop-4-(npon-2-
un-1-uir)cnupoféenszo[bj[1,4Joxcazun-2,1'-uuxionponan-3(4H)-on

o\N( \

LIpomeocymounoe coeounenue 6 (140 mr, 0,405 mmonb) u 6e3BOAHBIN TOIyOI (4 M)
n00aBJISLIM B PEAKLIMOHHBIA COCY[ ISl MUKPOBOJHOBON neun. COCy/ 3aKpbIBaU KPBIIIKOMA,
NPOAYBAJIM a30TOM M MO KaruisiM aobOasysiiu Tpudocrer (120 mr, 0,405 mmonb) B BHIE
pactBopa B 6e3BomHOM Tosyodie (0,5 mut). 3aTeM peakMOHHYIO cMech Harpesanu 10 110°C B
TeueHre 4 4. PeakIMOHHYI0 CMECh OCTABISUIA OXJIAXKIAThCS A0 KOMHATHOH TeMIepaTypsl, K
peaknoHHOH cMecu nodaBisuii Boxy (10 M) W HacelmeHHBIH paccon (3 MiI), U CloH
paznmensuin. Boxnslil cinoii moBropHO 3kcTparuposanu EtOAc (3 x 10 mi) u oObequHEHHBIE

OpPraHUYECKHEe CJIOW CYIIWIH, HUCNoib3ys Oe3pomblii MgSQOs, W KOHIEHTPHUPOBAIH TPU
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MOHIKEHHOM JIABJICHUH C TIOJyYeHHEeM OJIETHO-JKeITOro TBepaoro BemiectBa. ChIpoid
OCTaTOK MPOMYCKaIN Yepe3 KOPOTKHUil cyioil nuokcuna kpemuus, smoupys 50% EtOAc B PE
(10 M) ¢ MONYy4YEHHEM YKA3AHHO20 6 3A20/06Ke COeOUHeHUs! B BHIE JKEITOrO TBEPAOTO
BemecTsa (59 mr, 39%). 'H SAMP 8 (500 MI'u, DMSO-de) 7.54 (d, J = 7.1 'y, 1H), 7.22 (d,
J=103Tn, 1H),4.71 (d,J =23 I'y, 2H), 2.30 (s, 1H), 1.39 - 1.21 (m, 13H). LCMS (Meron
F): 2.01 mun (372.1, MH").
Hpumep 4. 7-Prop-6-(S-MmeTHa-6-0KCO-4-(TpUPTOpMeTHI)NUPpUAa3HH-1(6H)-11)-4-
(npon-2-un-1-ua)cnupo|[6enso|[b][1,4]okca3un-2,1'-uukaonponau]-3(4H)-on
Me

Fg,Cf\fO \

\N,NDiN O

ALTG

IIpomescymounoe coeounenue 7 (44 wmr, 0,12 mMmonb), (kapOETOKCHUITHIINACH)-
tpudennndocpopan (64,8 wmr, 0,179 wmmonab), Oe3Bomsbiii Tomyon (1,2 wma) W
nopomkoodpasHble MosekyJsipHele cuta (50 Mr) noOaBsIM B pEakLMOHHBIA COCYHA IS
MHUKpOBOJHOBOI neun. CocyA 3akpblBaji KpPBILKOH, MPOAYBAIM a30TOM M  3aTeM
peakiroHHyI0 cMmech HarpeBasu a0 110°C B TeueHue npubausuresbHo 16 dacos.
PeakimonHyo cMmech ¢uiabTpoBanu, npombiBas EtOAc (10 mi) ¢ monydeHueM QuibTpara,
KOTOPBIH KOHLEHTPUPOBAIH MPH MOHMKEHHOM JaBJICHUHU C MOJYYEHHEM KEJITOro TBEPAOTro
BemecTBa. CrIpoil octarok oummanu xpomarorpadueit (Si0z, 0-25% EtOAc B PE) ¢
MIOJIYYeHUEM YKA3AHHO20 6 3020/1068Ke COeOUHeHUs B BUIE JKEJITOTO TBEPAOro BemiecTna (28
mr, 58%). 'H AMP &y (500 MI', DMSO-ds) 8.33 (s, 1H), 7.47 (d, J = 6.9 'y, 1H), 7.22 (d, J
= 10.1 T'u, 1H), 4.70 (s, 2H), 3.32-3.30 (m, 1H), 2.32 (s, 3H), 1.36-1.33 (m, 4H). LCMS
(Meton F): 1.95 mun (408.1, MH").
IHpumep 5:

CoenuHeHHnss TO CIEOYIOIUM MPHMEPaM TOJNy4Yald C HCIOJIb30BAHHEM O0IIEero

cnocoba, ommcaHHoro B Ilpumepe 1, w3 Ilpomesxcymounoco coedunenus 4 W

2

COOTBETCTBYIOILETO TPOU3BOIHOTO aHTHAPUAA.

Ipumep Ne Coennnenue 'H NMR/LCMS
5 5-®mop-2-(7-pmop-3-okco-4- | (500 MI'y, CDCl3):
(npon-2-un-1-un)-3,4- 86799 (dd, J =82,44Tu, 1H), 7.65

ouzuopocnupofoenso[bj[1,4]- | (dd,J=6.9,22Tu, 1H), 749 (td, J =
okcazun-2,1"-yuxnonponanf- | 85,211y, 1H), 7.11 (d, J = 6.7 I'y,
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6-u)uzounoonun-1,3-

Oouon

1H), 6.85(d, J =9.6 I', 1H), 4.68 (d,
J=23Tu, 2H), 229 (d, J =23 I'y,
1H), 1.50 — 1.47 (m, 2H), 1.27 (dd, J
=909,43TI'y 2H).

LCMS (Meron F): 1.92 mun (3951,
[MH]").

Hpumepot 6-26:

CoenuHeHnss N0 CIEAYIOIIUM MpUMEpaM IOJNy4Yald C HCIOJIb30BAaHHEM OOINEero

crioco0a, ONMUCAaHHOTO B [Ipumepe 1, U3 COOTBETCTBYIOLIETO MPOMEXKYTOYHOIO COSIMHEHUS U

MPOU3BOAHOIO aHTr'UApUAA:

IIpumep Ne Coeaunenne

'H NMR/LCMS

6 4-®Omop-2-(7-¢pmop-3-okco-4-
(npon-2-un-1-un)-3,4-
ouzuopocnupofoenso[b][1,4]-
okcazun-2,1"-yuxonponan|-

6-u)uzounoonun-1,3-

0 /

. N N__O
O

F o::;

OUoH

(500 MI'y, CDCls):

6 7.83 (m, 2H), 7.51 — 7.46 (m, 1H),
7.11(d,J=67Tn, 1H), 6.85(d, J =
9.6 I'y, 1H), 4.67 (d, J = 2.4 'y, 2H),
229 (t,J=24Tn, 1H), 1.49 (dd, J =
84,54T, 2H), 1.28(dd,J=83,54
I'u, 2H).

LCMS (Meron F): 1.88 mun (395.1,
MH").

7 2-(7-®mop-3-oxco-4-(npon-2-
un-1-un)-3,4-
ouzuopocnupofoenso[b][1,4]-
okcasun-2,1"-yuxionponan/-

6-ur)uzounoonun-1,3-ouon
0 /
N / : :N )
O
F (@) :;

(500 MI', DMSO-d):

6 8.03 (dd, J =55, 3.0 I'y, 2H), 7.96
(dd,J=55,31Tu, 2H), 753 (d, J =
7.0T, 1H), 7.23 (d, J = 9.9 'y, 1H),
465(,J=24Tu, 2H), 331 (t,J =
24T, 1H), 1.42 - 1.29 (m, 4H).
LCMS (Meron F): 1.90 mun (377.1,
MH+).

8 2-(7-®mop-3-oxco-4-(npon-2-
un-1-un)-3,4-

(500 MT'w, CDCls):
5786 (d, J = 7.7 Ty, 1H), 7.78 (s,
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ouzuopocnupofoenso[b][1,4]-
okcasun-2,1"-yuxionponan/-
6-u11)-5-memuiu30uHOONUN-

1,3-

ouon

Me O /
N: : :N @]

O
F O :;

1H), 7.61 (d, J=7.7 T, 1H), 7.12 (d,
J=67TIn, 1H), 6.84 (d, J = 9.6 I'L,
1H), 4.67 (d, J = 2.5 I'u, 2H), 2.56 (s,
3H), 228 (t, J = 2.5 T'u, 1H), 148
(dd, J=8.5,54Tu, 2H), 1.27 (dd, J=
8.4,54TIn, 2H).

LCMS (Meron F): 2.04 mun (391.1,
MH").

2-(7-®mop-3-oxco-4-(npon-2-
un-1-un)-3,4-
ouzuopocnupofoenso[b][1,4]-
okcazun-2,1"-yuxnonponan|-
6-un)-5-
2uopoKcuu3ounoontun-1,3-

ouon
HO 0 /
N: : :N 0]
O
F (@] :;

(500 MI'e, DMSO-ds):

§11.31 (s, 1H), 7.72 (dd, J = 8.4, 7.2
I'u, 1H), 7.48 (d, J = 7.1 T'y, 1H),
741 (d,J=6.7Tu, 1H), 731 (d, J =
7.9 Twu, 1H), 7.20 (d, J=9.9 I'u, 1H),
4.66 (d, J= 1.6 I'y, 2H), 3.30 (t, J =
24T, 1H), 1.34 (m, 4H).

LCMS (Meton F): 1.81 mun (393.1,
MH").

10

2-(7-®mop-3-oxco-4-(npon-2-
un-1-un)-3,4-
ouzuopocnupofoenso[b][1,4]-
okcasun-2,1"-yuxionponan/-
6-un)-5-

MemoKcuu3ounooun-1,3-

0 /
N:N 0
O E
F o

ouon

MeO

(500 MI', DMSO-d):

6794 (d,J=83Tu, 1H), 754 (d, J
=23 T, 1H), 751 (d, J = 7.1 T'y,
1H), 7.43 (dd, J = 8.4, 2.3 I'u, 1H),
722(d,J=99Tn, 1H), 466 (d, J =
2.3 Ty, 2H), 3.97 (s, 3H), 3.30 (t, J =
24T, 1H), 1.39-1.29 (m, 4H).
LCMS (Meron F): 1.96 mun (407.2,
MH").

11

2-(7-®mop-3-oxco-4-(npon-2-
un-1-un)-3,4-
ouzuopocnupofoenso[b][1,4]-

(500 MI'y, DMSO-d):
§ 730 — 7.16 (m, 2H), 637 (s, 2H),
471 (s, 2H), 3.33 — 3.28 (m, 1H),
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okcasun-2,1"-yuxionponan/-
6-un)-3a,4,7, 7a-mempazudpo-
1H-4,7-memanou3ounooi-

1,3(2H)-0uon
0 /
N: : :N @)
O
F ) :;

3.23 (s, 2H), 2.95 (s, 2H), 1.61 — 1.41
(m, 2H), 1.36 — 1.28 (m, 4H).

LCMS (Meron F): 1.83 mun (393.1,
MH").

12 1-(7-®mop-3-okco-4-(npon-2- | (500 MI'y, CDCls):
un-1-un)-3,4- 6703 (d,J=68Tn 1H), 6.92 (s,
ouzuopocnupoféoenso[b][1,4]- | 2H), 6.81 (d, J =9.6 'y, 1H), 4.66 (d,
okcazun-2,1"-yuxnonponanf- |J =25Tu, 2H), 229 (t, J = 2.5 I'y,
6-un1)-1H-nuppon-2,5-ouon 1H), 1.47 (dd, J = 8.5, 5.4 I', 2H),

0 4 1.26 (dd, J=8.4, 5.4 'y, 2H).
q N/O LCMS (Merox F): 1.70 mun (327.0,
S e S
F o)

13 3-(7-®mop-3-okco-4-(npon-2- | (500 MI'u, DMSO-dk):
un-1-un)-3,4- 6729(d,J=71Tny, 1H), 7.13(d,J =
ouzuopocnupofoenzo[bj[1,4]- | 10.0 I'u, 1H), 4.66 (d,J =2.4 I'u, 2H),
okcazun-2,1"-yuxnonponanf- | 3.31 (m, 1H), 2.80 (dd, J = 8.1, 3.6
6-u)-3- I'u, 2H), 2.53 — 2.51 (m, 1H), 1.72
azaouuuxiof3.1.0Jzexcan-2,4- | (m, 1H), 1.32 (t, J = 2.5 T'u, 2H), 1.30
ouon (t,J=2.4Tu, 2H).

0 / LCMS (Meron F): 1.62 mun (341.2,
K;N’// N.__O ME).
& LG
F O
14 1-(7-®mop-3-okco-4-(npon-2- | (500 MI'u, DMSO-dbs):

un-1-un)-3,4-
ouzuopocnupofoenso[b][1,4]-
okcasun-2,1"-yuxionponan/-
6-u)-3-(mpupmopmemu.i)-
1H-nuppon-2,5-ouon

§722(q,J=17Tw, 1H), 7.04 (d,J =
6.7 'y, 1H), 6.83 (d, J = 9.6 I'u, 1H),
4.67 (d,J=25Tu, 2H), 2.31 (t, J =
2.5y, 1H), 1.49 (dd, J =8.5, 5.5 T,
2H), 1.28 (dd, J = 8.4, 5.4 T'y, 2H).
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0 /
74
F3C§N( N_ O
I 1 Tv
F 0

LCMS (Meron F): 1.91 mun (3951,
MH").

15 Memun 2-(6-(1,3-0uokco- | (500 MI'y, DMSO-d):
1,3,4,5,6,7-cexcacuopo-2H- 6732(d,J=70TIu, 1H), 7.18(d,J =
U30UHOO/1-2-U]1)-7-hmop-3- 99T, 1H), 5.05(q, J = 6.9 I'y, 1H),
okcocnupoloenso[b][1,4]- 3.63 (s, 3H), 2.38 — 232 (m, 4H),
okcazun-2,1"-yuxnonponanf- | 1.74 (m, 4H), 1.48 (d, J = 6.9 I', 3H),
4(3H)-uy)nponanoam 1.34-1.20 (m, 4H).

O LCMS (Meton F): 2.01 mun (429.2,
~" M ome | M),
N N.__O
&G
F )

16 Memun 2-(7-¢pmop-6-(5- | (500 MI'y, CDCIl3):
¢mop-1,3- 6798 (dd, J =83, 44Ty, 1H), 7.64
ouokcouzounoonun-2-un)-3- | (dd, J =69, 22 I'y, 1H), 7.51 — 7.46
okcocnupolfoenso[b][1,4]- (m, 1H), 6.87 (d,J =9.6T'u, 1H), 6.74
okcazun-2,1"-yuxnonponanf- | (d, J =6.6 7Ty, 1H), 530 (q,J =72
4(3H)-uy)nponanoam I'u, 1H), 3.75 (s, 3H), 1.64 (d, J =72

o) I'u, 3H), 1.55 — 1.52 (m, 1H), 1.39 —
F O Me Nome | 122 (m, 31).
NIZN O | LCMS (Meron F): 1.98 mum (4432,
© F oE MH").
17 Memun  2-(6-(2,5-0ouoxco-3- | (500 MI'u, CDCls):

(mpupmopmemu)-2,5-
ouzuopo-1H-nuppon-1-un)-7-
¢pmop-3-
okcocnupolbenszo[b][1,4]-
okcasun-2,1"-yuxionponan/-

4(3H)-uy)nponanoam

6720(q,/J=16Tu, 1H),6.85(d,J=
9.6 I'u, 1H), 6.66 (d, J = 6.6 ', 1H),
529(q,J=7.1Tmu, 1H), 3.75 (s, 3H),
1.63 (d, J =72Tu, 3H), 1.55 - 1.51
(m, 1H), 1.40 — 1.34 (m, 1H), 1.33 —
1.21 (m, 2H).

LCMS (Meton F): 1.97 mun (4432,
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0
O M
Fc— eW)kOMe
8 N: : :N o}
O
F o: :7

MH).

18 Imun 2-(6-(1,3-0uokco- | (500 MI'y, CDClI3):
1,3,4,5,6,7-cexcacuopo-2H- 6681(d,J=9.6T1, 1H), 6.66(d,J =
U30UHOO/1-2-U]1)-7-hmop-3- 6.7 'y, 1H), 5.23 (q, J = 7.2 I'u, 1H),
okcocnupoloenso[b][1,4]- 426 — 4.14 (m, 2H), 2.46 — 2.41 (m,
okcazun-2,1"-yuxnonponan]- | 4H), 1.86 — 1.81 (m, 4H), 1.62 (d, J =
4(3H)-uy)nponanoam 72T, 3H), 1.50 (m, 1H), 1.37 - 1.31

0 (m, 1H), 1.30 — 1.21 (m, 2H), 1.19 (t,
~° Ve Sor U 70T 3H),
NB[N © LCMS (Meron F): 2.06 mun (4432,
© F oE MH").

19 Omun 2-(7-¢pmop-6-(5-pmop- | (500 MI'y, CDCl3):
1,3-ouoxcouszoundonun-2-un)- | 6 798 (dd, J = 8.3, 4.5 I'y, 1H), 7.64
3-oxcocnupoféenzo[b][1,4]- (dd, J=6.9,22Tu, 1H), 7.51 — 7.46
okcazun-2,1"-yuxnonponan]- | (m, 1H), 6.86 (d,J =9.6 I'y, 1H), 6.76
4(3H)-uy)nponanoam (d,J=66Tu, 1H), 525 (q, J =72

O I'u, 1H), 4.27 — 4.15 (m, 2H), 1.64 (d,
F ° IVlej)kOEt J=72Tu, 3H), 1.54 — 1.50 (m, 1H),
N]@N O 1139- 134 (m, 1H), 1.33 — 1.22 (m,
© F o:/% 2H), 1.20 (t,J=7.1 'y, 3H).
LCMS (Meron F): 2.06 mun (457.2,
MH").
20 Imun 2-(6-(2,5-0uokco-3- | (500 MI'y, CDCl3):

(mpupmopmemu)-2,5-
ouzuopo-1H-nuppon-1-un)-7-
¢mop-3-
okcocnupoloéenzo[b][1,4]-

okcasun-2,1"-yuxionponan/-

§7.20(q,J=1.6Tw, 1H), 6.85 (d, J =
9.6 I'n, 1H), 6.69 (d, J = 6.6 I'n, 1H),
526 (q, J =7.2Tw 1H), 427 — 4.14
(m, 2H), 1.63 (d, J = 7.2 T, 3H), 1.52
(m, 1H), 1.40 — 1.34 (m, 1H), 1.33 —
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4(3H)-uy)nponanoam

OEt

y O Me\Hj\
F3C4§N( N
& I
F @)

O
)

1.23 (m, 2H), 1.20 (t, J =7.1 I'y, 3H).
LCMS (Meron F): 2.02 mun (457.1,
MH").

21

2-(4-(Huxnobymuimemun)-7-
¢pmop-3-okco-3,4-
ouzuopocnupofoenso[b][1,4]-
okcasun-2,1"-yuxionponan/-
6-un)-5-cpmopuzoundonun-

1,3-0uon

F 0]

(500 MI'w, CDCl3):

§7.99 (dd, J = 8.2, 4.4 Ty, 1H), 7.65
(dd, 7 = 6.9, 2.1 Ty, 1H), 7.51 — 7.46
(m, 1H), 6.85 (d, J = 6.8 T'y, 1H), 6.81
(d, T=96Tu 1H), 3.98 (d, J =73
Iy, 2H), 2.74 — 2.66 (m, 1H), 2.02
(m, 2H), 1.90 — 1.76 (m, 4H), 1.43
(dd,J=8.4,54Tu, 2H), 1.23 (dd, J =
83,53 Iy, 2H).

LCMS (Meron D): 9.78 mun (4252,
MH").

22

5-®mop-2-(7-pmop-3-oxco-4-
nponui-3,4-
ouzuopocnupofoenso[b][1,4]-
oKkcasun-2,1"-yuxionponan]-
6-ur)uzounoonun-1,3-ouon

Me
F O

(500 MI', CDCl3):

6799 (dd, J =82,44TIu, 1H), 7.65
(dd, J =69, 2.1 T'y, 1H), 7.51 — 7.47
(m, 1H), 6.86 (d,J =6.7 'y, 1H), 6.82
(d, J =9.6 T'u, 1H), 3.89 — 3.83 (m,
2H), 1.70 (m, 2H), 1.44 (dd, J = 8.4,
54Ty, 2H), 1.23 (dd, J =83, 53 I'y,
2H), 0.96 (t,J=7.4 'y, 3H).

LCMS (Meron D): 9.26 mun (399.2,
MH").

23

5-®mop-2-(7-pmop-3-oxco-4-
(npon-2-un-1-un)-3,4-
ouzuopocnupofoenso[b][1,4]-
okcasun-2,1"-yuxinobyman]-6-

u)u3ounooun-1,3-0uon

(500 MT'w, CDCls):

§8.01 (dd, J= 8.2, 4.4 I'y, 1H), 7.67
(dd, J=6.9,2.2 Ty, 1H), 7.51 (td, J =
8.6, 2.3 'y, 1H), 7.10 (d, J = 6.8 I'y,
1H), 6.99 (d, J=9.7 'y, 1H), 4.70 (d,




- 0 / J=25Tu, 2H), 2.75 — 2.62 (m, 2H),
/ N N. O 244 - 232 (m, 2H), 230 (t, J =25
o D: E I'u, 1H), 2.06 — 1.97 (m, 2H).

F © LCMS (Meron B): 3.57 mun (409.2,

MH").

24 1-(7-®mop-3-okco-4-(npon-2- | (500 MI'y, CDCls):
un-1-un)-3,4- 8724(q,J=16Tu, 1H),7.03 (t,J=
ouzuopocnupoféenso[bj[1,4]- | 5.8 I'ny, 1H), 6.97 (d, /=97 I'y, 1H),
okcazun-2,1"-yuxnobyman]-6- | 4.68 (d, J = 2.5 I'y, 2H), 2.74 — 2.60
un)-3-(mpupmopmemun)-1H- | (m, 2H), 2.44 — 2.32 (m, 2H), 2.31 (t,
nuppon-2,5-ouon J=25Tn, 1H), 2.05 - 1.94 (m, 2H).

0 / LCMS (Meron B): 3.56 mun (409.2,

FW N_o | MH).

F
F LG
25 Bensun 7'-¢pmop-6'-(5-¢pmop- | (500 MI'y, CDCls):
1,3-ouoxcouszoundonun-2-u)- | 6 7.96 — 7.88 (m, 1H), 7.58 (dd, J =
'-okco-4'-(npon-2-un-1-un)- | 6.9,22TI'y 1H), 7.43 (td, J=8.6,2.3
34" I'u, 1H), 7.34 — 7.24 (m, 5H), 7.07 (d,
ouzuopocnupofazemuoun- J=66Tu, 1H), 6.98 (d, J=9.4 Iy,
3,2"-0enzo[b][1,4Joxcazunj-1- | 1H), 5.07 (s, 2H), 4.63 (s, 2H), 4.49
Kapbokcuiam (d,/J=9.6Tu, 2H), 4.11 (dd, J=9.7,
F@o / 09T, 2H), 2.23 (t, /J=2.5Tw, 1H).

N N__O LCMS (Metron A): 3.60 mun (5443,

PCCE [

“Chz
Hpumepot 26-27:

CoenuHeHnss TO CIEOYIOIIAM MPHUMEpPaM TMONYy4Yald C HCIOJIb30BAHHEM OOIIEero

crioco0a, ommcaHHOrO st IIpomesicymounoeo coeounenusi 17, W3 COOTBETCTBYIOIIETO

MPOMENKYTOUYHOT'O COCAUHECHUA U AJIKUIITAJIOTCHHUIA.

IIpumep Ne

Coeaunenue

'H NMR/LCMS

26

2-(4-(Huxnonponuimemu.i)-

7-¢hmop-3-okco-3,4-

(500 MT'w, CDCls):
§7.99 (dd, J = 8.3, 4.4 I'y, 1H), 7.65
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ouzuopocnupofoenso[b][1,4]-
okcasun-2,1"-yuxionponan/-
6-un)-5-cpmopuzoundonun-

1,3-0uon

. o KA
e

(dd, J=7.0,21 Iy, 1H), 7.51 — 7.46
(m, 1H), 7.02 (d,J = 6.8 'y, 1H), 6.83
(d,J=97Tn, 1H), 382 (d, J =69
I'm, 2H), 1.44 (dd, J = 84, 54 I'y,
2H), 1.24 (dd, J = 83, 5.3 I'y, 2H),
1.19 — 1.13 (m, 1H), 0.57 — 0.52 (m,
2H), 0.43 — 0.39 (m, 2H).

LCMS (Meron D): 9.41 mun (411.2,
MH").

27

5-®Omop-2-(7-¢pmop-4-(2-
MemoKcuImu)-3-okco-3,4-
ouzuopocnupoféoenso[b][1,4]-
okcazun-2,1"-yuxnonponan|-
6-un)uzounoonun-1,3-ouon

OMe

e U e
Bees

(500 MI'y, CDCl5):

86798 (dd, J =8.2,4.4 TI'u, 1H), 7.65
(dd,J=6.9,23 T, 1H), 7.48 (td, J =
85,23 T, 1H), 721 (d, J = 6.9 I'yy,
1H), 6.80 (d, J = 9.6 I'y, 1H), 4.07 (,
J=55Tu, 2H), 3.65 (t, J =55 TIn,
2H), 3.34 (s, 3H), 1.44 (dd, J = 84,
54Ty, 2H), 1.25(dd, J =84, 53 I'L,
2H).

LCMS (Meron D): 8.67 mun (415.2,
MH").

Ilpumep 28:  1-(7-®mop-3-oxco-4-(npon-2-un-1-un)-3,4-oucudpocnupofoenso[b][1,4]-

okcazun-2,1"-yuxionponan]-6-un)nuppoiuoun-2,5-ouon

e

F LK,
IIpomeocymounoe coeounenue 24 (126 wr, 0,363 mmonn), HATU (173 wr, 0,454
mmonb) U N, N-nuuzonponumstuiamud (0,190 mu, 1,09 mmons) pacteopsuin 8 DCM (2,4 mn)
B KpymioaoHHOH kojbe obOvemom 10 mu. Konly repMeTWYHO 3aKpbIBad PE3HMHOBOM

MeMOpaHOHW, W PEaKIHUOHHYI) CMeCh OCTaBJSUTM IUJIsi MPOTEKAHUS pPEAKIHH B TEYCHHE

npubnusuTensHo 18 1 mpu koMHaTHON Temriepatype. Peakunonnyro cmeck pasdasisimn DCM
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(10 mum) m nobasisumu k cmecu Bozsl (10 mut), 1M BoxgH. HCI (4 Mi1) 1 HackIeHHOro paccona
(2 mun). Ciom pazaensiii U BOAHBIN cioit skcTparuposant DCM (3 x 10 mir). OObenrHEeHHBIE
opraHuueckue ciou cymmaud Hax MgSOs4, QuupTpoBamM W KOHLIEHTPHPOBAIH IIPU
MOHMKEHHOM JaBJIEHUHM C TIOJydeHHeM OecuBeTHOW cMojbl. ChIpOH OCTaTOK OYHINAIN
xpomatorpadueit (Si02, 0-40% EtOAc B PE) ¢ monyueHueM ykasamHo2o 6 3a20108Ke
coedunenus B BUJe He COBCeM Oenoro Teepiaoro semectsa (73 mr, 61%). 'H SIMP &g (500
MI'u, DMSO-ds) 6.99 (d, /= 6.7 'y, 1H), 6.81 (d, /= 9.7T, 1H), 4.65 (d, J = 2.5 'y, 2H),
297(d,J=42T1,4H),2.29(t,J =251, 1H), 1.46 (dd, J =8.5,54 'y, 2H), 1.26 (dd, J =
8.4, 5.4 Tu, 2H). LCMS (Meton F): 1.52 mun (329.1, MH").

Ilpumep 29:  1-(7-®mop-3-oxco-4-(npon-2-un-1-un)-3,4-oucudpocnupofoensof[b][1,4]-

okcazun-2,1"-yuxnonponanf-6-un)-4-memuinunepuoun-2,6-ouon
Me O ///

BEGe

Ilonyuanu B COOTBETCTBUM C METOAMKOW, NpuMeHsieMoil B Ilpumepe 28, c
UCTIONB30BaHUEM [Ipomescymounoeo coeounenus 25 (152 wmr, 0,406 mmons), HATU (193 wr,
0,508 mmoub), N,N-guusonpommumntiiamuna (0,212 v, 1,21 mmonb) u DCM (2,7 mn) ¢
MIOJIy4eHHUEM CBIPOH JKenToi cMoubl. ChIpol octaTok ouunmnain xpomarorpadueii (Si0z, 0-
35% EtOAc B PE) ¢ mony4eHHeM YKA3AHHO20 6 3A20/106Ke COOUHEHUsl B BHIE KEITOrO
TBepaoro semectsa (89 mr, 62%). 'H AMP &y (500 MI'y, CDCls) 6.88 (t, J = 7.0 I'u, 1H),
6.76 (dd, J = 9.5, 2.9 I'u, 1H), 4.65 — 4.61 (m, 2H), 2.94 (m, 2H), 2.61 — 2.41 (m, 3H), 2.26
(t,J=24Tu, 1H), 1.46 (dd, J =85, 54Ty, 2H), 1.25(dd, J =8.5T1, 2H), 1.20 (t,J = 6.4
I'y, 3H). LCMS (Meron F): 1.67 mun (357.2, MH").
Ilpumep 30: 5-®Omop-2-(7-pmop-4-(3-it0donpon-2-un-1-u)-3-oxco-3,4-ouzudpocnupo-

[6enszo[b][1,4]okcazun-2,1"-yuxionponan]-6-ur)uzoundoiun-1,3-ouon

|
F 0 FZ

N / : :N )
O
F O :;
Hurpar cepebpa (2,58 mr, 0,015 mmons), a 3atem N-foacykuuaumun (35,9 mr, 0,160
MMOJIb) 100aBysLH K pactBopy [lpumepa 5 (60 mr, 0,15 mmons) B 6e3sogaom DMF (0,3 mo).

PeakinoHHy0 CMeCh OCTaBJIsUIM JJisl MPOTEKAHUS PEaKLMU MPU KOMHATHOW TeMmepaType B

teuenne 4 4. K peakunonHol cMmecu nobasisui Boay (3 mu), HacklmeHHbIH paccod (0,5 mi)
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u EtOAc (3 mn), u cnou pasgemnsuii. Bonsbrit cioit skctparupoBain EtOAc (2 x 3 ).
ObbennHeHHbIE Opranudeckne cyion npombiBaty HackimeHHbIM NaHCO;3 (3 M) u coneBbiM
pactBopoM (3 mu), cymmau Hax MgSOs UM KOHLEHTPUPOBAIU 6 6AKyyMe C TOJNyYeHHEM
YKQ3AHH020 6 3020/106Ke COeOUHeHus. B BUe TBEPIOrO BELIECTBA CBETJIO-KENTOro 1seTa. 'H
SAMP 6u (500 MI', CDCls) 8.00 (dd, J=8.3,4.3 Ty, 1H), 7.67 (dd, J =6.9,2.2 'y, 1H), 7.49
(td, J=8.6,23 T, 1H), 7.07 (d,J = 6.7 'y, 1H), 6.84 (d, J = 9.6 I';, 1H), 4.80 (s, 2H), 1.49
(dd,J=8.5,54Tu, 2H), 1.28 (dd, J =84, 5.4 'y, 2H).

LCMS (Meton D): 9.34 mun (521.1, MH").

Ilpumep  31:  (Z)-7-®mop-6-((3-okcomempazudpo-1H,3H-[1,3,4]muaouaszonof3,4-aj-
nupuoazun-1-unuoen)amuno)-4-(npon-2-un-1-ui)cnupofoenso[bj[1,4Joxcazun-2,1'-

uuxionponanf-3(4H)-on

O
e z
\l[\l]/ N @)
AL
IIpomescymounoe coeounenue 4 (100 mr, 0,414 mmonn), runpokapoonar Hatpusi (119
mr, 1,42 mmone) u THF (2 M) noGasisuiu B KpyriionoHHy0 Koj0y oobemom 10 M. Kosdy
oxjaxnamm 1o 0°C, morpykast ee B JIEASHYIO OaH0, U MPOAYBAJN a30TOM. 3aTeM MO KaruisiM
nobasysiin Tuodocren (0,034 min, 0,45 mmonb). 3aTeM pEakHOHHYK) CMECh OCTaBJISUIH
HArpeBaThCsl 1O KOMHATHOW TEMITEPATYPBI, & 3aTeM J1aBaJM MPOTEKAaTh PEAKLUU B TCUCHHE 2
4. 3arem no0aBisuu muruapoxyiopun rekcaruaponupunasuHa (71,1 mr, 0,447 mmonb) u
peaxiuu MO3BOJISIM MPOTeKaTh B TeueHue | 4. 3ateM k peakunoHHOM cmecu nobdassuiu THF
(2 M) u Tpudocrex (181 mr, 0,609 MMOJIB) U peaKLUHU MTO3BOJISJIH MPOTEKATh B TeueHue 18 u.
K peakinuonnoit cmecu nobaensmu Boay (10 mu) u crmow pasmensuiu. Bomnbidi  crioi
skcrparupoBain EtOAc (3 X 10 M) u oOObeNMHEHHBbIE OpraHUYECKHE CIIOW CYIIWIIH,
ucrions3ysi Oe3BomgHbli NaxSO4, M KOHIEHTPHPOBAIM TPU TOHWKEHHOM JaBJICHUU C
nosiyueHueM OeciseTHoro Macia. Coipoit ocrarok ounmnanu xpomarorpadueit (Si02, 0-25%
EtOAc B PE) ¢ monyueHueM yKazanno2o 6 3a20/106Kke coeOuHens B BUIE KEITOro TBEPIOTO
BemecTsa (57 mr, 35%). 'H SIMP 8y (500 MI'u, DMSO-ds) 7.01 (d, J = 10.5 T'uy, 1H), 6.91 (d,
J=79Tu, 1H), 472 (d, J=2.3 I'y, 2H), 3.81 — 3.73 (m, 2H), 3.73 — 3.64 (m, 2H), 1.89 —
1.79 (m, 2H), 1.79 — 1.65 (m, 2H), 1.30 (dd, J = 8.3, 53 I'y, 2H), 1.26 (dd, /=83, 5.2 I'y,
2H). LCMS (Meton F): 1.97 mun (401.2, MH").
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Ilpumep 32: 3-(7-®mop-3-oxco-4-(npon-2-un-1-un)-3,4-oucudpocnupofoenso[b][1,4]-

okcazun-2,1'- yukionponan|-6-un)-6-(mpudpmopmemu) nupumuoun-2,4(1H,3H)-ouon

FsCa O /

rICLT

IIpomescymounoe coeounenue 4 (80 mr, 0,33 Mmons), [Ipomesxcymounoe coeounenue
23 (81 wmr, 0,39 MMOJIB) U YKCYCHYIO KUCIOTY (3,3 Mu1) 100aBIsIM B KPYIIIOAOHHYIO KOJIOY
oovemoMm 10 mi. Peakumonnyroo cmech HarpeBanu 10 120°C B teueHue 2 4. PeakimoHHYIO
CMECH OCTaBJISUIM OXJIAXKIATHCS O KOMHATHON TeMIepaTypbl U pa30asisiiy BogoH (5 mi), u
cmech skctparuposamn EtOAc (3 x 10 mu). OObenuHeHHblE OpraHUYECKHE BELIECTBA
IPOMBIBAJIA HACBIEHHBIM BOIHBIM pacTBopoM NaHCOs (10 Mi1) 1 HaChILIEHHBIM PaccoiIoM
(10 mn), cymmmm wag MgSOs M KOHLEHTPUPOBAIHM IPHU MOHIKEHHOM JaBJIEHHU C
NOJIyY€HUEM YKA3AHHO20 6 3020/106Ke COOUHeHUs B BUJI€ KOPUUHEBOTO TBEPJOrO BEIIECTBA
(119 wmr, 89%). 'H SAIMP &y (500 MI'u, DMSO-ds) 12.77 (s, 1H), 7.38 (m, 1H), 7.14 (d, J =
9.8T'n, 1H), 6.35 (s, 1H), 4.64 (q,J = 18.0 'y, 2H), 3.28 (d, J = 2.1 I'y, 1H), 1.33 (m, 4H).
Ilpumep 33:  3-(7-®mop-3-oxkco-4-(npon-2-un-1-un)-3,4-ouzudpocnupofoenso[b][1,4]-
okcazun-2,1"-yukiobyman|-6-uin)-6-(mpudpmopmemu)nupumuoun-2,4(1H,3H)-ouon
e 2

HN\H/N D[N )

Ilonyuyanu B COOTBETCTBUHM C JKCHEPUMEHTAIBHOW METOAMKOHN, NMPUMEHSEMOW IJIs
IIpumepa 32, ¢ ucnionvzoBanueM llpomesxcymoyunozo coeounenus 17 (0,050 r, 0,19 Mmmoinb),
YKCYCHOM KHCIOTHI (2 i) u 2-(auMerniaMuHo)-4-(tpudropmerin)-6/-1,3-0kca3uH-6-0Ha
(0,048 r, 0,23 mmonp). Xpomartorpadus (Si02, 0-33% EtOAc- B PE) ocratka obecrnieumna
NIOJIYY€HUE YKA3AHHO20 6 30207106Ke coeouHeHusi B Bune KpemoobOpasHoro macna (0,04 r,
49%). '"H SIMP &u (500 MI', CDCls) 9.61 (s, 1H), 7.02 (d, J = 6.8 ', 1H), 6.97 (d, J= 9.7
I'n, 1H), 6.29 (s, 1H), 4.67 (d, J=3.9, 2.5 'y, 2H), 2.75 — 2.62 (m, 2H), 2.44 — 2.32 (m, 2H),
228 (t,J=2.5Tn, 1H), 2.04 — 1.90 (m, 2H). LCMS (Metoxn B): 3.01 muHn (422.4, MH").
Ilpumep 34: 3-(7-®Omop-3-oxco-4-(npon-2-un-1-un)-3,4-oucudpocnupofoenso[b][1,4]-

okcazun-2,1"-yuxionponan|-6-un)-1-wemui-6-(mpupmopmenmui) nupumuoun-

2,4(1H,3H)-0uon
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F3Ca O /

LA

Coenunenne no [lpumepy 32 (80 mr, 0,33 mmoub), kapbonat kamust (100 mr, 0,726
MMoOJb), Honmerad (90,0 mxi, 1,45 mmons) u DMF (2,9 mi) noGaBnsiiu B KPYIJIOIOHHYIO
kos0y oovemom 20 mi. KonOy 3akpbiBaii pe3nHOBON MeMOpaHOW, U PEaKLHOHHYIO CMECh
OCTaBJSUIM U TNPOTEKaHWs peakUWd IIpU KOMHATHOM TemIepaTtype B Te4YeHHe
npubnusutenpHo 18 u. K peakimonHoi cmecu nodasisuu Boay (30 mu) u DCM (20 mn), u
cinou paspensuin. Bopsbiii cnoit skcrparmpoBasin 3 X 20 M1 DCM, u oObennHEHHbIE
OpraHMYecKue CJIou MpombiBaiu Bomou (20 mu), cyurmm Hagy Na;SOs M KOHIEHTPUPOBAIH
IpU NOHWKEHHOM JIaBJICHUU C TONYYEHHEM YKA3AHHO20 6 3020/I06Ke COCOUHeHUsl B BUIE
6enoro Tepaoro semmectsa (76 mr, 62%). 'H SIMP &y (500 MI'y, DMSO-ds) 7.37 (d, J = 7.0
I'u, 1H), 7.17 (d, J = 9.9 'y, 1H), 6.60 (s, 1H), 4.62 (m, 2H), 3.43 (s, 3H), 3.31 (t, J=24T,
1H), 1.39 — 1.28 (m, 4H). LCMS (Meron F): 1.86 mun (424.1, MH").
Ilpumep 35:

CoenuHeHne TO ClEAYIOIIEMY MNPHUMEPY TMOJyYaad C KCIOJb30BAaHHEM OOIIEero
crnioco0a, onucanHoro At [lpumepa 1, u3 COOTBETCTBYIOIIETO MPOMEKYTOYHOTO COSTMHEHUS

W NMPOU3BOAHOI'O aHTrHApHUaA:

IMpumep Ne Coenunenue 'H NMR/LCMS

35 2-(7-®mop-6-(5-¢pmop-1,3- (500 MI't, DMSO-ds):
ouoxcouzounoonun-2-un)-3- | 6 12.92 (s, 1H), 8.10 (dd, /= 8.3, 4.6
okcocnupoloenso[b][1,4]- I'm, 1H), 7.95 (dd, J = 7.4, 2.3 T,
okcazun-2,1"-yuxnonponan]- | 1H), 7.82 - 7.77 (m, 1H), 7.47 (d, J =
4(3H)-uy)nponanosasn 7.0 'y, 1H), 7.23 (d, J=9.8 'y, 1H),
Kucioma 494 (q,J=72Tu, 1H), 149 (d, J =

7.0, 3H), 1.38 - 1.19 (m, 4H).

)
E O Me .
OH | LCMS (Meron D): 8.18 mun (429.1,
poedl
0]
F ()

Ilpumep 36: 5-®Omop-2-(7-pmop-4-(oxcupan-2-uimemu.)-3-okco-3,4-

ouzuopocnupolbenso-[bJ[1,4]okcazun-2,1"-yuxronponan]-6-u)uzoundonrun-1,3-ouon
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N,N-nnzonpormmmstunamud (0,765 mu, 4,39 Mmonb) no0aBiAIM K PacTBOPY
IIpomescymounozo coeounenus 30 (193 wmr, 0,732 mmons), HATU (835 wmr, 2,20 mmorb) u 4-
dTopdranesoii kucnorsl (135 mr, 0,732 mmons) B DCM (5 min). Cmech nepemMermuBany npu
KOMHATHOH TeMneparype B TedueHue 18 u. Peakunonnyro cmech paszdasnsaan DCM (10 min) u
nobasysimu k Boge (10 mur), IM Bogn. HCl (4 min) u HaceiernHomy paccoay (2 mu). Crou
pasgensiii U BOAHBIA ciod skcTparupoBamu DCM (3 x 10 wm). OObenuHeHHBIE
opranuueckue BemectBa npombiBanu 1M BoxH. HCl (2 x 5 i), cymmnu Han MgSO4 u
KOHLIEHTPHUPOBAIN 6 6akyyme. OCTaTOK OYMINAIN KOJOHOYHOH xpomatorpadueit (SiOz, O -
60% EtOAc + 1% NEt; B PE) ¢ nonyueHueMm ykasannozo 6 3a20/106ke coeOuHenus B BULE He
cosceM Genoro Teepaoro semectsa (52 mr, 17%). 'H AMP 8§y (500 MI'u, CDCls) 7.98 (dd, J
=83,44Twu, 1H), 7.64 (dd, J=6.9,22 I'y, 1H), 748 (td, J=8.5, 2.3 I'y, 1H), 725 (d, J =
7.0Tn, 1H), 6.82 (d, J=9.6 T'n, 1H), 4.64 (dd, /=153, 24 I'y, 1H), 3.51 (dd, /=153, 64
I'u, 1H), 3.23 (m, 1H), 2.86 (t, /J=4.4 'y, 1H), 2.66 (dd, J=4.6,2.6 I'y, 1H), 1.38 — 1.23 (m,
4H). LCMS (Meton D): 8.75 mun (413.1, MH+).
Ilpumepor 37-38
CoenuHeHHnss TO CIEOYIOIUM MpHUMEPaM MOJy4Yald C HCIOJb30BAHHEM OOIIEro

cnocoba, onwcaHHoro B [lpumepe 31, W3 COOTBETCTBYIOLIETO [Ipomescymouno2o

CcOeOUHe HUSL.

IMpumep Ne Coenunenue 'H NMR/LCMS

37 (Z2)-4-(Huknonponuamemu.)- | (500 MI'u, DMSO-dbs):
7-pmop-6-((3- $6699(d,/=80TIn, 1H),697(d,J=
okcomempazuopo-1H,3H- 10.5 Tu, 1H), 3.82 (d, J = 6.9 I,
[1,3,4]muaouazonol3,4-aj- 2H), 3.77 — 3.72 (m, 2H), 3.72 — 3.62
nupuoasun-1- (m, 2H), 1.87 — 1.79 (m, 2H), 1.78 —
ULUOeH)AMUHO)- 1.71 (m, 2H), 1.28 — 1.24 (m, 2H),

cnupoféoenzo[b][1,4]Jokcazun- | 1.23 — 1.19 (m, 2H), 1.16 — 1.09 (m,
2,1"-yuknonponan]-3(4H)-on | 1H), 0.50 — 0.42 (m, 2H), 0.35 - 0.28

(m, 2H).
LCMS (Meton F): 2.05 mun (417.2,
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-
C\[\j _<O MH").
N__S KA
|
LG
38 Memun (2)-2-(7-¢pmop-3- | (500 MI'u, DMSO-dk):
oKkco-6-((3-okcomempazuopo- | 6 7.02 (d, J=10.4I'y, 1H), 6.90 (d, J
1H,3H- =78 I'y, 1H), 5.10 (q, J = 6.9 I'y,
[1,3,4]muaouaszonof3,4-aj- 1H), 3.77 - 3.71 (m, 2H), 3.68 (td, J =
nupuoasun-1- 5.8, 1.4 I'u, 2H), 3.62 (s, 3H), 1.86 —
ULUOEH)AMUHO) CRUPO- 1.79 (m, 2H), 1.78 — 1.71 (m, 2H),
[oenso[b][1,4]okcazun-2,1'- 147 (d, J=69Ty, 3H), 1.31 - 1.16
uyuxionponan]-4(3H)- (m, 4H).
u)nponanoam LCMS (Merox F): 1.96 mun (449.1,
+
C[\l %O o MH").
le/s Meﬁ)J\OMe
N N.__O
TS

Ilpumepor 39-43
CoenuHeHNs TO CIENYIOIUM IMPHMEpPaM MOJy4dald C MHCIOJNb30BaHHEM OOILIEero
cnoco0a, OMUCAHHOTO B /Ipumepe 34, U3 COOTBETCTBYIOIIETO [/pOMedncymouHo20 coeouneHus

U AJKUIraJoreHumaa.

Ipumep Ne Coenunenue 'H NMR/LCMS

39 3-(4-(Lquxknonponuimemu)- | (500 MI'u, CDCls):
7-¢pmop-3-oxco-3,4- 86683 (d, /J=95Tn, 1H), 6.64 (dd, J
ouzuopocnupofoenso[bj[1,4]- | = 83, 6.7 I'y, 1H), 6.37 (d, J = 3.1
okcazun-2,1"-yuxnonponanf- | I'n, 1H), 531 —5.20 (m, 1H), 3.72 (d,
6-un)-1-memui-6- J=22Tn, 3H), 3.58 —3.54 (m, 3H),
(mpudpmopmemu.)- 1.61 (d, /J=72Tn, 3H), 1.55 - 149
nupumuoun-2,4(1H,3H)- (m, 2H), 1.41 —1.20 (m, 2H)
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LCMS (Meron C): 3.30 mun (472.0,
MH").

40 Memun 2-(7-¢pmop-6-(3- | (500 MI'u, DMSO-de):
Memui-2,6-0uoKco-4- 6749(d,/J=71Tu, 1H),7.12(d, J=
(mpugpmopmemu.)-3,6- 99T, 1H), 6.60 (s, 1H), 3.83 —3.65
ouzuoponupumuoun-1(2H)- (m, 2H), 3.43 (s, 3H), 1.29 (dd, J =
uin)-3- 7.8,4.6 I'u, 4H), 1.10 (tt, J= 7.8, 4.3
okcocnupolfoenso[b][1,4]- I'n, 1H), 0.47-0.44 (m, 2H), 0.34-0.31
okcazun-2,1"-yuxnonponan]- | (m, 2H).
4(3H)- LCMS (Meron C): 3.55 mun (440.1,
uy)nponanoam MH).

O
O Me% oMo
Ve~ N \ﬂ/ N :©:N (0]
LS

41 3-(7-®mop-3-okco-4-(npon-2- | (500 MI'u, DMSO-dk):
un-1-un)-3,4-oucuopocnupo- | 67.44(d,J=7.0Tu, 1H), 7.19(d, J=
[6en3o[b][1,4]okcazun-2,1'- 9.9 T, 1H), 6.69 (s, 1H), 4.74 — 4.50
yuxaionponanf-6-ui)-1-(npon- | (m, 4H), 3.45 (t, /=23 I'y, 1H), 3.30
2-un-1-um)-6- (t, /=24 Tu, 1H), 1.37 — 1.30 (m,
(mpupmopmemu)- 4H).
nupumuoun-2,4(1H,3H)- LCMS (Meron F): 1.82 mun (446.1,
Ouon MH)).

F3C\|/YO /
\/N\H/N N.__O
42 Memun 2-(3-(7-¢pmop-3-oxco- | (500 MI'y, DMSO-dk):

4-(npon-2-un-1-ui)-3,4-
ouzuopocnupofoenso[b][1,4]-

§7.39(d,J=7.0Ty, 1H), 7.19 (d, J=
9.9 T'y, 1H), 6.76 (s, 1H), 4.86 — 4.53
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okcasun-2,1"-yuxionponan/-
6-un)-2,4-0uokco-6-
(mpudpmopmemu.)-3,4-
ouzuoponupumuoun-1(2H)-

7z
JILE

u)ayemam

F3C

(m, 4H), 3.71 (s, 3H), 3.31 (t, /=23
I'm, 1H), 1.41 —1.25 (m, 4H).

LCMS (Meron F): 1.79 mun (482.1,
MH").

MeO
43 3-(7-®mop-3-okco-4-(npon-2- | (500 MI'u, DMSO-db):
un-1-un)-3,4- 6741(d,J=71Tu, 1H), 717 (d, J=
ouzuopocnupoféenso[bj[1,4]- | 9.8 I'u, 1H), 6.60 (s, 1H), 4.71 — 4.33
okcazun-2,1"-yuxnonponanf- | (m, 1H), 3.86 — 3.68 (m, 2H), 1.75 —
6-un)-1-nponu-6- 1.54 (m, 4H), 1.38 — 1.29 (m, 4H),
(mpugpmopmemu.)- 0.89(t,J=74Tu, 3H).
nupumuoun-2,4(1H,3H)- LCMS (Meron F): 2.00 mun (452.1,
ouon MH").
FiCa O /
Bes oy
Po0s
Ilpumep 44:  2-(7-®mop-3-oxco-4-(npon-2-un-1-un)-3,4-oucudpocnupofoenso[b][1,4]-

okcazun-2,1"-yuknonponan-6-un)mempacuopo-1H-nupponofl,2-cJumuoazon-1,3(2H)-

ouon

Bad
N?fN N
F I,

N,N'-Kapbonmnauumunazon (296 wr,

A\

1,83 wmmonb) no0aBnisiii K  pacTBOPY
LIpomeocymounoeo coeounenus 4 (150 mr, 0,609 mmons) u TpusTuaamuna (0,127 mi, 0,914
mMosb) B MeCN (10 mim). Peaknmonnyro cmech Harpesanu ripu 80°C B Teuenne 1 4. 3atem

nobasmsiin DL-nponun (70,1 mr, 0,609 mmonp) u peakuuro npopospkanu mpu 80°C B
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TedeHue 2 4. PEakIIMOHHYIO CMECh OCTABIISUIM OXJIAXKAATHCS 10 KOMHATHOH TeMIlepaTypsl U
BbutnBaiu B 1M BogH. HCI, u sxctparuposann EtOAc (3 x 20 mir). OpraHudeckue BelecTsa
cymwmnu Hag MgSOs u koHueHTpupoBanu 6 6axyyme. CpIpoll OCTAaTOK pPAacTBOPSUIM B
muokcane (5 mui) m pobasmsum HCl (4M pactBop numokcana, 0,30 mu, 1,22 mmodb).
Peaxunonnyto cmech HarpeBanu npu 70°C B TeueHue 2 4. PeaklIMOHHYIO CMeCh OXJIaKalu
0 KOMHATHOM TeMIlepaTypbl U KOHLEHTPUPOBAIH 6 6akyyme. ChIpOil OCTATOK OYHUINAIH
xpomatorpadueit (Si02, 0-50% EtOAc B PE) ¢ monyueHueM ykasamHo2o 6 3a20n06Kke
coeounenus B BUAe Oenoro TBepmoro semecTsa (52 mr, 23%). 'H AMP &u (500 MI'L,
DMSO-ds) 7.37 (d, J=7.0T'u, 1H), 7.17 (d, J=10.0 ', 1H), 4.74 — 4.60 (m, 2H), 4.45 (t, J
=83 T, 1H), 3.61 —3.52 (m, 1H), 3.33 (s, 1H), 3.31 (t, /=23 I'y, 1H), 3.25 (ddt, /= 10.9,
8.5,39Twn, 1H), 2.21 (s, 1H), 2.11 (d, /=10.4 'y, 1H), 2.10 - 2.01 (m, 1H), 1.35 - 1.28 (m,
4H). LCMS (Meton C): 2.93 muH (370.1, MH").

Ilpumep  45:  2-(7-®Omop-3-okco-4-(npon-2-un-1-un)-3,4-oucudpocnupofoenso[b][1,4/-
okcazun-2,1"-yuxnonponan|-6-un)mempazuopo-1H-umuoasofs,1-cJ[1,4]okcazun-1,3(2H)-

ouon

¢ 7~

IIpomeacymounoe coeounenue 4 (50,0 mr, 0,203 mmonp) u 6e3Bogubiii THF (2 m)
no0aBsUIM B KPYIVIONOHHYIO Koja0y oObemoM 5 wmi. KonOy 3akpbiBaiu pe3MHOBOM
MeMOpaHOW M TpOAyBajid a30ToM mnepen nodasiaeHweMm TpudTuiamuHa (0,059 wmu, 0,42
MMOJIb) U Tpugocrena (63,3 mr, 0,213 mmonb, B Buae pactsopa B 6e3sonnom THF (0,4 mi)),
U PEaKLMOHHYI0 CMECh OCTABJISUIH JJIsl MPOTEKAHMs PEaKLUU B T€YeHUE 2 4 NMPU KOMHATHON
temrieparype. Jlobasnsnu 3-mopdonuHkapOoHOBY0 kuciory (32,0 wmr, 0,244 wMMmoJb),
6e3sogubiii DCM (5 mut) u tpusTrnamuH (0,0590 mi, 0,426 MMOITB), U PEAaKLIMOHHYIOCMECh
OCTABJISUIM AJI1 NPOTEKaHWs peakuuu B TedeHue |8 4 mpu KOMHATHOM TeMmeparype.
Peakimonnyro cmech nobamsuin B 1M Bomn. HCl (20 mu) u EtOAc (10 mn), u ciou
pasgensuiu. Bonmubiii cioi skctparupoBanin EtOAc (3 x 10 wmn), u oObenuHEeHHbIE
OpPTraHUYECKUE CJIOW CYIIWIN ¢ Hcrosib3oBaHHeM MgSOs4 M KOHIEHTPHUPOBAIH 6 6AKYYME C
MOJIy4€HHUEM ChIPOro KOpHUUHEeBOro macia. CeIpol OCTaTOK pacTBOpsiIM B quokcane (12 mu),
nobasysiin HC1 (4M pactBop B amokcane, 0,609 mi, 2,44 MMONb) U PEaKLIHOHHYIO CMeECh
Harpesanu npu 70°C B TedeHue 3 4. PeakllMOHHYIO CMeCb KOHLIEHTPUPOBAIU 6 6AKYYME C

MOJIy4EHUEM CBIPOTO KOPHYHEBOro TBepaoro BemecTBa. ChIpoM OCTATOK OYHUIIAIH
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xpomatorpadueit (Si02, 0-60% EtOAc B PE) ¢ monyueHueM ykasanHo2o 6 3a20108Ke
coeOunenus. B BUJie He COBCeM Oenoro Teepjoro Bemectsa (62 mr, 80%). 'H SIMP &y (500
MI'u, DMSO-ds) 7.36 (d, J = 6.5 I', 1H), 7.18 (d, J = 10.0 I', 1H), 4.73 — 4.59 (m, 2H),
454 (dd, J=87,43 Iy, 1H), 4.19 (dd, /= 10.8, 4.5 I', 1H), 3.96 — 3.85 (m, 2H), 3.68 —
3.38 (m, 2H), 3.31 (t,/J=2.4 'y, 1H), 3.20 (td, /= 13.4, 4.0 ', 1H), 1.38 — 1.27 (m, 4H).
LCMS (Meton F): 0.96 mun (386.1, MH").
IIpumeper 46-52

CoenuHeHMs TO CIEOYIOIUM IPUMEpaM IOJNy4Yald C HCIOJIb30BAaHHEM OOIIEero
crioco0a, ONMMCAHHOTO B [/pumepe 45, N3 COOTBETCTBYIOINETO [/pomedcymouno20 coeouHenus

U NPOU3BOAHOI'O aMUHOKUCIIOTBI:

un-1-un)-3,4-
ouzuopocnupofoenso[b][1,4]-
oKkcasun-2,1"-yuxionponan/-
6-
ui)mempazuopoumuoasofl,s-
a[nupuoun-1,3(2H,5H)-

OUon

Mpumep Ne Coenunenue 'H NMR/LCMS

46 2-(4-(uxnonponuamemun)- | (500 MI'y, DMSO-ds):
7-¢pmop-3-okco-3,4- 6747(,J=72Tn, 1H),7.12(d, J=
ouzuopocnupoféenso[b][1,4]- | 10.0 I'y, 1H), 5.38 (s, 1H), 4.58 (s,
okcazun-2,1"-yuknonponan]- | 1H), 3.87 —3.68 (m, 3H), 3.09 (d, J =
6-u1)-6- 11.6 'y, 1H), 2.54 (t, J=5.6 I', 1H),
euopoxcumempazuopo-1H- 2.09 (s, 1H), 1.36 — 1.04 (m, 6H),
nupponofl,2-cJumuoazon- 0.55 — 0.41 (m, 2H), 0.40 — 0.26 (m,
1,3(2H)-ouon 2H).
HO o '/A LCMS (Merton F): 1.55 mun (402.2,

f}?;ﬁ 0
F K
47 2-(7-®mop-3-okco-4-(npon-2- | (500 MI'y, CDCl3):

§7.05(d,J=68Tu, 1H), 679 (d, J =
9.7 T, 1H), 4.66 (d, J = 2.5 T'y, 2H),
433 — 421 (m, 1H), 4.05 — 3.93 (m,
1H), 2.94 (td, J = 12.5, 3.6 Ty, 1H),
238 — 2.24 (m, 2H), 2.08 (d, J = 7.0
Iy, 1H), 1.81 (d, J = 11.4 Ty, 1H),
1.65-1.56 (m, 3H), 1.48 — 1.40 (m,
2H), 1.30 - 1.18 (m, 2H).

LCMS (Meron C): 3.14 mun (384.1,
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Sedue
rﬁfv

MH).

48 2-(4-(quxnonponunmemur)- | (500 MI'u, DMSO-dk):
7-(hmop-3-okco-3,4- 6748 (d,/J=71Tu, 1H),7.14(d, J=
ouzuopocnupoféoenso[bj[1,4]- | 10.0 I'u, 1H), 4.53 (s, 1H), 4.19 (s,
okcazun-2,1"-yuxnonponan]- | 1H), 3.94 — 3.88 (m, 2H), 3.86 — 3.75
6-ur)mempazuopo-1H- (m, 2H), 343 (td, J = 11.7, 3.2 I'y,
umuoazofs,1-cJ[1,4Joxkcazun- | 1H), 3.20 (td, J = 13.4, 4.0 I'u, 1H),
1,3(2H)- 1.34 — 1.10 (m, 6H), 0.50 — 0.45 (m,
OUOH 2H), 0.38 — 0.34 (m, 2H).

LCMS (Merox F): 1.66 mun (402.2,
Oﬁ f v

49 Memun 2-(6-(1,3- | LCMS (Meton F): 1.50 mun (434.1,
ouoxcomempazuopo-1H- MH).
umuoasofs,1-cJ[1,4Jokcazun-
2(3H)-un)-7-¢pmop-3-
okcocnupoloenso[b][1,4]-
oKkcasun-2,1"-yuxionponan/-
4(3H)-
u)nponanoam
&3\( %OMe

lp s e
50 2-(6-(1,3- (500 MI', DMSO-db):

Jluoxcomempazudpo-1H-
umuoaszof5,1-cJ[1,4Joxcazun-
2(3H)-un)-7-¢hpmop-3-
okcocnupoloéenzo[b][1,4]-

§7.49 (d, J=7.0 Ty, 1H), 7.25 (d, J =
9.9 I'y, 1H), 5.02 (s, 2H), 4.57 (tt, J =
14.6, 7.5 T'y, 1H), 4.23 (dd, J = 107,
4.7 Tu, 1H), 3.99 — 3.85 (m, 2H), 3.67
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okcasun-2,1"-yuxionponan/-
4(3H)-

W) ayemoHumpu
o
N7]/N N__O
I 10 fv
F 0

—3.38 (m, 2H), 3.28 — 3.15 (m, 1H),
1.47 - 1.29 (m, 4H).

LCMS (Meron F): 1.48 mun (387.1,
MH").

51 2-(7-®Omop-4-(3-memunoym- | (500 MI'uy, DMSO-ds):
2-en-1-un)-3-okco-3,4- 6719(d,/=69Tu, 1H),7.13(d, J=
ouzuopocnupoféenso[bj[1,4]- | 10.0 I'n, 1H), 5.10 (t, /= 6.5T'y, 1H),
okcazun-2,1"-yuxnonponan]- | 4.63 — 439 (m, 3H), 4.19 (dd, J =
6-un)mempazuopo-1H- 10.7, 4.4 I'y, 1H), 3.91 (dd, J = 11.5,
umuoasol5,1-cf[1,4Jokcazun- | 3.4Tu, 2H),3.41 (td, /J=11.8,3.1 T,
1,3(2H)- 1H), 3.19 (td, J = 13.2, 4.0 I'y, 1H),
ouon 1.73 (s, 3H), 1.67 (s, 3H), 1.39 - 1.19

Me._ Me (m, 5H).
CWO I LCMS (Meron F): 1.80 mun (4162,
N?fN N._O MH").
FIZK

52 2-(4-(Luxnonponunmemun)- | LCMS (Meron F): 1.73 mun (386.2,
7-(pmop-3-okco-3,4- MH").
ouzuopocnupofoensolb][1,4]-
oKkcasun-2,1"-yuxionponan]-
6-u)mempazuopo-1H-
nupponofl,2-cJumuoazon-
1,3(2H)-0uon
N

N?fN N._.O
F LT
53 2-(7-®mop-3-okco-4-(npon-2- | (500 MI'y, DMSO-ds):

un-1-uj)-3,4-
ouzuopocnupofoenso[b][1,4]-

§733(d,J=6.6Tw, 1H), 7.18 (d,J =
10.0 T'y, 1H), 4.66 (s, 2H), 4.43 (s,
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okcazun-2,1"-yuxnonponanf- | 1H), 429 (dt, J = 13.2, 2.8 'y, 1H),

6-u)mempazuopo-1H- 332 (t,J=24Tu, 1H), 3.13 (td, J =
umuoazofs,1-cJ[1,4Jmuazun- | 133, 2.9 I'u, 1H), 3.01 — 2.94 (m,
1,3(2H)-ouon 1H), 2.80 — 2.71 (m, 1H), 2.69 — 2.62

S o = (m, 2H), 1.36 — 1.28 (m, 4H). LCMS
Q\( / (Metoxn F): 1.71 mun (402.2, MH").

Cpasnumenvnotil npumep: 3-(7-®mop-3-okco-4-(npon-2-un-1-u)-3,4-
ouzuopocnupolbenso-[bJ[1,4]oxkcazun-2,1"-yuxnonponan]-6-un)-1,5-oumemun-6-muoxco-
1,3,5-mpuazunan-2,4-ouon
sy P
/N\n/N N.__O

LT

Tpuxnopmernnxnoppopmuar (36 wmxy, 0,30 MMOab) A0OaBISIM K PacTBOPY

IIpomeacymounoeco coeounenusi 4 (66 mr, 0,27 MMoIb) B Tosyosie (2,5 M), 1 peaKLIHOHHYIO
cmech HarpeBanu a0 110°C B teueHme 6 4. PeakIMOHHYIO CMeCh KOHLIEHTPHPOBAIH 6
6aKyyMe W OCTaTOK TOBTOPHO pacTBopsuini B Tomyosne (2,5 wmu). JobGasmsamum N,N'-
auMmermiTuomoueBuny (34 wmr, 0,32 mmouns), TpudTinamus (37 mki, 0,27 mmons) u N,N'-
kapOormnauumunason (87 mr, 0,54 MMOJIb), U peakKLHOHHYIO cMech HarpeBaiu a0 80°C B
teueHue 18 u. Ilocne oxnaxkaeHWss OO KOMHATHOM TEMIIEpaTypbl PEAKLMOHHYH) CMECh
pactipenensiin mexny EtOAc u Bomoii. Bommblit cnoii skctparupoBamm EtOAc (x 3).
O0Ovenuuennbie cion EtOAc mpombiBamu (Bomubiii pactBop NaHCQOs, 3atem paccon),
cymmwm (MgSQO4) u koHUeHTpupoBau 8 sakyyme. OCTaTOK OYMINAIH XpoMaTorpaduei
(S102, 0-40% EtOAc B PE), u yrazannoe 6 3a20106xe coeounenue BbIIEIIN B BUIE KEITOrO
TBepnoro Bemectsa (54 mr, 50%). 'H SIMP &g (500 MI'u, CDCls) 7.10 (d, J = 6.8 T'u, 1H),
6.85(d,/J=9.6Twu, 1H), 4.67 (d,J=2.5Tu, 2H), 3.82 (s, 6H), 2.31 (t, J=2.5T1, 1H), 1.51
(dd, J =85, 55Ty, 2H), 1.30 (dd, J = 8.4, 5.4 I'u, 2H). LCMS (Meton E): 1.91 mun (0e3
WOHM3ALIHH).

IIpumep 54 - Heenreaopanye repOMIUAHON AKTHBHOCTH COSIHHEHHH 10 H300PEeTEeHHI0
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CoenuHennst moaBeprajiyu CKPUHHMHTY Npu Tpex KoHmeHtpauusx (0,2, 1 m 5 kr/ra)
NpoTHB 2 BUIOB COPHSKOB (Stellaria media - 3esmuatka wm Lolium perenne — mnesen
MHOTOJIETHUH).

Cemena BbiceBaM B siU€HKH 90-TyHOUHBIX JIOTKOB (4-0 ceMsiH Ha sdeiky). s
aHanu3a, MPOBOJUMOrO [0 TMOSBIEHUS BCXOAOB, 75 MKJI CYCHEH3UHU TECTHPYEMOTro
COEJIMHEHMS B YKA3aHHBIX BBILIE 103aX BHOCWJIM HA NTOBEPXHOCTb MOYBHI uepe3 | eHb nocie
nocesa. /[ls ananusa, NpOBOAMMOrO IMOCHE MOSABJIEHUsT BCXOAO0B, paccaay onpeickusanu 200
MKJI CYCIIEH3UH TECTUPYEMOro COEJMHEHMsI Uepe3 BE Helenu nocie nocesa. Menonb3yeMslil
cocraB conepxkut 25% auerona u 75% soas/0,01% Tween 20.

Kaxnyro obpaborky nyOmupoBanu Tpu pasza. PacTeHusi comep:kaiu B CTEKJISTHHOU
TermLe (HEKOHTPOJMpPYEMble YCIIOBUS) M OLEHHBAJIU depe3 7 aHed mocie oOpaboTku.
Hebonboe KoOIM4YECTBO COENMHEHHH TECTHPOBAIM B IEPBOM HCHBITAHUU. Pe3ynbrarsl
IIepPBOTO MCIBITAHUS TOKa3aHbl B Tabiuie 1. bonpinee KOMM4ecTBO COeNMHEHUI TeCTUPOBAIIH
BO BTOPOM HCIIBITAHUH. Pe3ysIbTaThl BTOPOTO UCTIBITAHUS ITPUBEEHBI B TaOIHLE 2.

Ouenka Oblta OCHOBaHA Ha % KOHTPOJIb POCTAa PACTEHUH B KaKIOW JyHKe. JlaHHBIE
npencTaBieHbl B Tabmumax 1 w2, rme A NpencTaBiseT NPOLEHTHBIH  KOHTPOJIb,
cocrasisitonii 80-100%; B mpexacrapnsieT npoLeHTHBIM KOHTPOJIb, cocTaBistomuii 20-80%;
C npencraBisieT MPOLEHTHBIN KOHTPOJb Huke 20%, u D o0o3Ha4YaeT, 4TO COeNMHEHHE He
TECTUPOBAJIH MPHU 3TON KOHLIEHTPALHH.

Bce coenuHeHns mokasaiu HEKOTOPYIO TepOULIUIHYI0 aKTHBHOCTD MPOTHB YKa3aHHBIX

BUIOOB COPHAKOB.

Tabmuna 1
/1o nosiBjIeHUsI BCX010B ITocJie mossBJIeHHS BCX010B
Stellaria Lollium Stellaria Lollium
HMpumep\ kr/ra | 0,2 1 5102 5102 1 5102 5
CpaBHHUTeILHBIN C clclclslalclslalBs !B A
npumep
1 C C C B B B C B B C B A
2 B B B C C C B B B C C C
3 B A A C B A B B B B A A
4 A A A A A A B B B A A A
Tabmuna 2
/1o nosiBjieHUsI BCX0/10B IHocJsie mossBJIeHHS BCX010B

Stellaria Lollium Stellaria Lollium
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42 B A|lA|C| B | B|]A|A|A|B|B A
43 B A|lA|B|A | A|A|A|A|B|B A
44 A A|lA|IC| B | A|JA|A|A|A]|A A
45 D D/ D|D | D|D|A|A|A]|]A|A A
46 D bD,D|D | D|D|]C|C|C]|C]|C C
47 A A|lA|B| A A|JA|A|A|A]|A A
48 D D, D|D| D|D|J]A|A|A|C]|C B
49 D D, D|D| D|D|J]A|A|A|C]|C C
50 D D, D|D | D|D|J]A|A|A|C]|C C
51 D D, D|D | D|D|J]A|A|A|C]|C C
52 D b, D|D | D|D|A|A|A]|C|B B

MHorue 13 COeAMHEeHU MOKa3aIl MPEBOCXOAHYIO MepOULIUAHYIO aKTUBHOCTD MPOTHB
BCEX MOJBEPTHYTHIX UCIIBITaHUIO BUIOB (pumep 4, 8, 15, 18, 19, 26, 27, 28, 29, 31, 34, 39,
41, 43, 44 u 47).
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dopmyJia nzodperenust

1. Coenunenne ¢popmysl I1:
R3
|
R! N Y
\@[ R5
4
(R?), X R I,
race

X neszasucumo Buidbpan u3 CR°R”, NR® O, S, S(O) u S(0),;
Y He3aBucumo BeIOpad u3 O u S;

R! He3aBHCHMO BHIOpaH U3:

XZIXYYZ 0

| =z

21 : B

R }é N\ _N
N/

N
O 53 u —-N=CR!°R!!; rze R!® u R!" Bmecre ¢ aromom yriepona, k
KOTODOMY OHM  TIPHCOEIMHEHBI, O0Opa3yHT S5-9-ulleHHyI0 OMIMKIMYECKYH) I
MOHOIIMKJIMYECKYIO TeTePOLMKIMILHYIO TPYMIy, TIPH 3TOM YKa3aHHAs TeTepOLMKIMILHAS
rpyimna saBJIisI€TCA HeO6ﬂSaTeHBHO HeHaCle[eHHOﬁ; U IIpHU 5TOM yKa3aHHas rerepOLUKIUIbHAsA
TPYIINa COEPKUT TI0 MEHbIIEH Mepe OIMH aTOM a30Ta B KOJIbIE U HeOOS3aTeIbHO 3aMeleHa

or 1 1o 6 rpynmamu R?;

rue ====== npencrasisier coboi b0 Yriiepoa-yriiepoOaHY0 JBOWHYIO CBsI3b, JIUOO
yIJIEPOA-YIIIEPOIHYIO MPOCTYIO CBS3b;

= Y’ npencrasnsieT coboit = O umu = S;

X! nesaBucumo orcyTcTByeT M BbiOpan us NR' u CR*R?2;

X? He3aBHCHMO OTCYTCTBYeT MU MpescTaBnsieT coboit CR2!

KosbLio B mpencrasnsieT coboit 5- niu 6-4I€HHYIO reTepOLUKITHIBHYIO TPYIIY; U IPU
5TOM YKa3aHHAash reTepOLMKJIMJIbHAS Tpymna HeoOs3aTelbHO KOHAEHCHPOBaHA € 5- wiu 6-
YJIEHHBIM LUKJIOANKUILHBIM UM TeTePOIUKIOANKUILHBIM KOMBLOM, M OpU 3ToM rpynna R!
Heo0s3aTeNbHO 3aMelena oT 1 1o 5 rpynnamu R,

R? B xaxmoM ciydae Heszasucumo BuiopaH u3 (C1-Ce)ankuna, (C1-Ce)ransoreHankuna,
ranorena, Hutpo, OR2, SR, OS(0):R", S(0):R", S(0)NRR", S(O)NR)R'* S(O)R",

uuano, (C2-Cs)ankenuna, (C2-Co)ankununa u NRPRM;
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R’ Buibpan u3 (Ci-Ce)ankuma, (Ci-Ce)ranorenankuna, (Cs-Ce)uuxnoankuna, (Cs-
Ce)ankenuna, (C3-Ce)ankununa, 4-6-unennoro rerepouukioankuna, (C,-Cs)ankunen-OR P u
(C1-C3)ankunen-R*%; roe R*? BpiOpan u3: 1maHo, 3-6-ueHHOro rerepouuknoankuna, (Cs-
Co)umknoankuna u CO,RY?;

R* u R’ BMecTe ¢ aTOMOM yryieposna, K KOTOPOMY OHM MPHMCOEIMHEHBI, 00pasyroT
nuKIndeckyro  rpymmy,  BbiOpaHHyo —u3  (Cs3-Ce)umkmoankmima u = 4-0-4JIEHHOTO
reTEPOLUKIIOAKINIA, TIPH STOM yKa3aHHAs TETEPOLMKJIOANKMIIbHAS TPYINa CONEPHKUT IO
MeHbIIeH Mepe OauH rerepoatoM, BbIOpaHHb W3 N, O u S; W mpu 5TOM yKa3aHHas
LUKJIOAJKUIbHASL TPYTITA WM TETEPOLUKIOANKUIIbHASL TPYTINa HeoOA3aTeNbHO 3amelnera 1-4
rpynnamu R';

kaxapii R® R’ u R® nesaBucumo Buibpan u3 H, (Ci-Ce)ankuma u (Cs-
Co )1k Ioankuna;

R’ B kaxmoM ciydae HesaBucuMo BeOpaH u3: =0, =S, =NR'? (C1-Ce)ankuna, (Ci-
Ce)ranorenankuna, rajorena, autpo, OR!2, SR, S(0),RY, S(0),NRPRE S(O)(NRM¥)RE,
S(O)RY, C(O)RE, C(O)NRPRB, C(O)ORY, umano, (C2-Cs)ankenuna, (C2-Co)ankununa u
NR13R14;

R!? B kaxnom ciyuae Hesaucumo BeiOpan u3: H, (Ci1-Ce)ankuma, (Cs-
Ce)umknoankuna, (C1-Cs)ramoreHanakuna 1 4-6-4jJeHHOTO reTePOIUKIIOANKHIIA,

RY B kaxxgoM ciydae HezaBucuMoO BuiOpaH mu3: H, Gensuna, (Cs-Ce)UuKIoankuna u
(C1-Co)ankmna;

UM Korja Aase rpynmel R’ mpucoenmHeHsl kX OHOMY M TOMy K€ aTOMy a30Ta,
ykaszaHnHble rpynmbl R BmecTe ¢ ykasaHHbIM aToMoM a30Ta oOpasyroT 4-, 5-, 6- umu 7-
4JIEHHOE TeTEPOLUKIOATKUIBHOE KONBIIO,

R gesaBucumo sui6pan u3: H, (C3-Co)uuknoankuna u (C1-Ce)ankuna;

R B xaxmom ciyuae Hesasucumo BeiOpaH u3: H, Gemsuma, (Ci1-Ce)amkuna, (Cs-
Co)MKIIOAIKHIIA, C(0)~(C1-Ce)anxuna, S(0)-(Ci-Co)ankuna u  4-6-4JIEHHOTO
reTePOLUKIIOATKIIIA,

un xorna rpynna R u rpynnma R npucoenunensl k onHOMy U ToMy ke aTomy
a3oTa, ykasannble rpynmnsl R u R Bmecte ¢ ykaszanubiM aToMoM a3ota o6pasyroT 4-, 5-, 6-
WK 7-4JIEHHOE TeTEPOLMKIIOANKUIBHOE KONBIIO,

RY B kaxmom ciyudae HesaBucuMo BbiOpaH m3: =0, =S, =NR!?, (Ci-Ce)ankuna, (Ci-
Ce)ranorenankuna, ragoresa, autpo, OR'2 SR S(0),R! S(0):NRPR S(O)(NR*)RE,
S(O)RE, C(O)RY, C(ONRYRY, C(O)ORY, nmano, (C»-Cs)ankenuna, (Cz-Co)ankununa u
NRURM:
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RY mnesaBucumo BoiOpan u3 H, (C1-Ce)ankuna, (Ci-Ce)ranorenankuna, (Cs-
Co)mknoankuina, (Cs-Ce)ankenmna, (Cs3-Ce)anmkununa, 4-0-4jieHHOTO TeTEPOLMKIOATKUIA,
(C2-C3)ankunen-ORP? u (C1-Cs)ankunen-R%%; rme R suibpan u3: 1uaHo, 3-6-4j€HHOTO
rerepouuknoankuna, (Cs3-Ce)uuxnaoankuna u CO,R;

R?! nesasucumo Bri6pan u3 H, ranorena, (C1-Cs)ankuna u (C-Cs)rajgoreHankuna;

uin ase rpynmsl R?! BMecTe ¢ aTomMamu yrieposa, K KOTOPBIM OHM MPHCOETMHEHDI,
oopazyror  enmnbHoe KOO,  (C3-Co)UMKIOANKIIIBHOE  KOJBIO,  S5-7-4JI€HHOEe
reTePOLIMKIIOATKIIIBHOE KOJBLO WIH S5- HIM O-4JIEHHYIO MOCTHKOBYIO OHLIMKIMYECKYIO
LUKJIOAJKHIBHYIO WM LUKJIOAJKSHWIbHYIO KOJIBLIEBYIO CHUCTEMY, TPH 3TOM YKa3aHHOE
KOJIbIIO MJTH KOJIbLIEBAs CUCTEMA HEOOA3aTENbHO 3aMelle bl OT 1 10 6 rpynnamu R’

win R u onna rpynma R*' Bmecre ¢ atomamu asora u yriepona, K KOTOPbIM OHM
NPUCOENHEHbI, O00pasylT S-7-4JeHHOE TIeTepOLUKIOANKIIBHOE KOJBbIO, MPH 3TOM
yKa3aHHOE KOJbIIO HeoOs3aTeNbHO 3amelieno 1-6 rpynnamu RY;

R?? B kax1oM ciydae HeszaBucumo Buibpan u3 H u (C1-Cs)ankuna; u

p mpencrasisieT coboit uesoe uucio, BbiopanHoe u3z 0, 1, 2 u 3;

npu 3TOM Jr00asi BBILIEYNIOMSIHYTAs AJKWJIbHAS, AJKCHWIbHAS, AaJKUHWJIbHAS,
ANIKWJICHOBAS, LUKJIOAJKHIbHASI, T€TEPOLMKIOATKIIbHAS (B TOM YHCJIE, KOTTa JBE TPYIIIIbI
RY unu rpynma R u rpynnma R'* BmecTe ¢ a30ToM, k KOTOPOMY OHM NPHCOEIMHEHDI,
00pa3ylOT TeTepOLMKIOANKHIIBHOE KOJIBLIO) TpyIa HeoOs3aTebHO 3aMelleHa, IJIe 3TO
BO3MOXXHO XUMHUYECKH, [-4 3aMECTUTENs MM, KaXKAbI K3 KOTOPBIX B KaXKIOM Cllydae
HE3aBUCUMO BbIOpaH u3 rpymmbl, coctosimed u3: =0; =NR? =NOR? (Ci-Cs)ankuna,
rajjoreHo, HuTpo, umaHo, (Ci-Cs)ramorenoankuna, (Cz-Cs)ankenwmna, (C»-Cs)ankununa,
NRR®, S(0):R?, S(O)R?, S(O)(NRH)R? S(0)NR*R? CO2R? C(O)R% CONRR? u OR;

rae R? nesasucumo Briopan u3 H u (C1-Cs)ankuna; u R HesaBucuMoO mpejcTapiser
coboit H, (C1-Cs)ankmi, C(O)-(Ci1-Cq)ankmn, S(O)2-(C1-Cs)ankwi, wuam ero arpOHOMUYECKH

IPUEMJIEMYIO COJIb I N-OKCH.

2. Coenunenne 1o 1. 1, ornu4arommeecs: Tem, 9yto X BbiOpan u3 O u S.

3. Coenunenne 1o m. 1 wim . 2, oTin4aromeecs Tem, 4to Y npencrasisiet codoii O.

4. Coenunenue 1o nrobomMy u3 mm. 1-3, orauuaromeecs Tem, uto R umeer ctpykrypy:
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NR'® _O
(R™®), 7/
Ne .
O , tie R'® B xaxmom ciyuae Hesasucumo Bbiopan u3 (C1-Cy)ankuna, (Ci-
Cs)ranorenankuna, rajgoresa, Hutpo, OR'2, SRV, mmano, (C-Cs)anxenuna, (C-Cs)ankununa
u NRPR"; u n npencrasnser coboit uenoe uucno, HezaBucUMO BuibpanHoe u3 0, 1 u 2; npu

OTOM, KOraga n paBHO 2, ABC T'PYIIIbI 1{18 BMECCTC C aTOMaMu yIrje€poaada, K KOTOPbIM OHHU

IPUCOEINHEHBI, MOTYT OOPa30BbIBATh O€H30IbHOE KOJIBIIO.

3. Coenunenue 1o moboMy u3 . 1-3, omnuuaromeecs Tem, uto R umeer ctpykrypy:
2

6. CoemuHenue 1o moboMy u3 mm. 1-3, ormuuaromeecs TeM, uto R! umeer ctpykTypy:

O

e

2

rae kosnblo D mpexncraBisier coOoil S-7-4iieHHOE TeTepOLHKIOAKHIBHOE

KOJIbII0, IPU 3TOM YKa3aHHOE KOJIbLIO HeoOs3aTe IbHO 3aMeleHo oT 1 o 6 rpynmamu R,

7. CoemuHenye 1o moboMy u3 mm. 1-3, ormuaromeecs TeM, uto R! umeer ctpykTypy:
o)
z

B

N\ N
-

NN

8. Coenunenne mo mobomy u3 nm. 1-7, oTnuuaromeecs Tem, uto R’ Beidpan us (Ci-

Co)ankuna, (C3-Ce)ankenuna, (Cs-Ce)ankununa, (Cz-Cs)ankunen-OR? u (C1-Cs)ankunen-

R3a.

2

COR"*2.

rae R* BuiOpan u3: muano, 3-6-unenHoro rerepouuknoankuna, (Cs-Ce)uukaoankuna u
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0. CoemuHenne mo m. 8, oTiuyaromeecs TeM, uro R® Beibpan u3 mpomaprumna, CHa-

uuknonponuaa, CHMe)C(O)OR™ u CH,CH,OMe.

10.  Coemunenue mo mobomy u3 mm. 1-9, ormuuaromeecss Tem, uto R* u R> Bmecte ¢
aTOMOM yrjepoja, K KOTOPOMY OHH TIPHUCOEIMHEHBl, MOryT obOpasoBeBaTh (Cs-
Ce)IMKIIOAKMIIBHYIO TPYIIY; IPU 3TOM LHKJIOAJIKWIbHAS IPYyIIa He0OA3aTeIbHO 3aMelIeHa

or 1 no 4 rpynmamu RY.

11.  Coemunenue no mn. 10, ornuuaromeecs Tem, uto R* u R’ BMecTe ¢ atomMoM yrinepona, K
KOTOPOMY OHH [PHCOEAWHEHBI, O0Pa3yT MUKJIONPOMIJIBHYIO TPYIIYy;, M[PA 3TOM

LMKJIONPONUIbHAs FPyTINa HeoOA3aTeNnbHO 3amemena ot 1 10 4 rpynmamu RY.

12.  Coemunenue no mobomy u3 mi. 1-9, ornmuaromeecst Tem, uro R* u R Bmecre ¢

YIJIEpOAOM, K KOTOPOMY OHM NPUCOEAUHEHBI, MOTYT UMETb CTPYKTYPY:

A e

( r )S
z R'IZ
Ry rne Z nesasncumo seiGpan u3 -NR-, -0-, -S(0)-, -S(0)s-, -S(O)NR- 1 —S-:

R!'® nesasucumo Beidpan us H, (Ci1-Cs)ankuma, S(O)RY, C(O)RY, (Cs3-Cs)ankenuna u (Cs-
Cs)anxununa, R mesasucumo Beidopan u3 H, (Ci-Cs)amkuma, (C3-Cs)ankenuna u (Cs-
Cq)ankuHuna, y npeacraniser codol uesoe 4ucio, Beiopannoe u3 0, 1, 2 u 3; r u S, KaKabii,

npeacTasJsieT CoOOM 1eioe Yncio, BbiOpanHoe u3 1, 2 u 3; u mpu 3TOM CyMMa I U S paBHA 2,

3 unum 4.

13.  Coemunenue mo 1. 12, oTnuyaroimeecs Tem, uto Z npezacTasiser codoit NR .

14. Coenunenue 1o 1. 12, oTinyaronieecs Tem, 4To Z mpeacrasisietr codoit O.

15.  Coenunenue no modomy u3 . 12-14, oTnuyaromeecst TeM, 4YTO CyMMa I U S paBHa 2.
16.  Coenunenue no modomy u3 mi. 12-14, oTnuyaromeecst TeM, YTO CyMMa I B S paBHa 3.

17. Coenunenune no mroboMy u3 . 12-14, oTnudaromeecsi TeM, 4YTO CyMMa T U S paBHa 4.



102

18. Coenunenne no moboMy u3 mm. 1-17, ornuyaromeecst Tem, 4To p paBeH | M onuH
3aMmecTuTeNb R’ HAXOmUTCS B MApa-TIONOKEHUM OTHOCHTENBbHO a30Ta, KOTOpBIA Takke

npucoennHeH k R?.

19.  Coenunenmue no 1. 1, oTnmyaromieecs: TeM, 4to coequHenne Gopmysl (I) BeiOpano u3:

Q;fﬁ fv

,Nﬁfv fT e

F 0 % 0 / 0 /
e el ke
Me @) / HO 0 /

(0]
F (@) ,
= Z
MeO 0) é o Z / O /
N N 0 N N O N N O
ooy SOLL CLE
F (@) , F (@] F O ,
/ p 0

FC/ /4 OMe

3 N N.__O N N.__O

: D[fv Boge LE
F (@) , F (@) ;

O (@)
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20.  Cnocob OopbOBI C COPHSKAMH, BKIIIOYAKOLIUN HAHECEHHE COSIUHEHUS 10 JTIOOOMY M3

nm. 1-19 Ha camu pacTeHUs WK Ha Y4aCTOK, HA KOTOPOM MPEIOoJaraeTcs, 4To OyayT pacTu

pacTeHwsl.
21. IMpumenenue coenrHeHus 1o r0OoMy u3 1. 1-19 B kayecTBe repOuuaa.
22,  T'epObuumpnHas KOMIO3WLMSA, coaepkamast 3(QQeKTHBHOE KOIMYECTBO AKTUBHOTO

COeAMHEHUs 1o JIrobomMy u3 mm. 1-19.
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