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UMUIAZONNUPUMUAUHBI U TPHA3OJONNUPUMU/INHBI B KAYUECTBE
HUHI'NBUTOPOB A2A/A2B

OBJIACTh TEXHHKH, K KOTOPOM OTHOCHUTC S U30BPETEHHA

Hacrosimee wu3o0pereHne OTHOCHUTCA K COEIMHEHUSIM HWMUAA30NMPUMUAMHA U
TPHUA30JONMUPUMHINHA, KOTOPblE MOAYJUPYIOT aKTHMBHOCTb aJI€HO3MHOBBIX PELENTOPOB, TAKUX
Kak noarunsl A2A u A2B, ¥ IpUroHbI U JieueHnH 3a00JIeBaHNH, CBSI3AHHBIX C aKTUBHOCTBIO
aJICHO3MHOBBIX ~PELENTOPOB, BKJIIOYAs, HANpUMEp, pPaK, BOCMAIUTENbHbIE 3a00JeBaHUS,
CepAeYHO-COCYTUCThIC 3a00IeBaHUs, HEMPOereHepaTUBHbIE 3a00I€BaHMSI.

YPOBEHb TEXHUKHU

AZIeHO3UH TpencTaBisieT COO0I BHEKJIETOUHYIO CUTHAJIBHYIO MOJIEKYJY, KOTOPast MOKET
MOJYJHPOBATh MMMYHHBIC OTBETBHI U€Pe3 MHOTHE THITBl UMMYHHBIX KJIETOK. AIEHO3UH ObLI
BIIEPBbIE TPU3HAH (U3MOJIOTUYECKUM PETYJSTOPOM TOHYCa KOPOHApHBIX COCynoB Drury u
Szent-Gyorgyu (Sachdeva, S. u Gupta, M. Saudi Pharmaceutical Journal, 2013, 21, 245-253),
ogHako Toibko B 1970 romy Sattin m Rall mokaszamu, 4to ageHO3MH peryiupyer (QyHKIHUEO
KJIETKH TIOCPEICTBOM 3aHATHUS CIEU(PUUIECKUX PELeNTOPOB Ha MOBEPXHOCTH KieTKH (Sattin, A.
u Rall, TW_, 1970. Mol. Pharmacol. 6, 13-23; Hasko’, G., at al., 2007, Pharmacol. Ther. 113,
264-275).

AZIEHO3UH WIpaeT >KU3HEHHO BAXKHYIO POJb B PA3JHUYHBIX APYruxX (PU3HOJOTHUECKUX
¢yHkumsax. OH yuacTByeT B CHHTE3€ HYKJIEMHOBBIX KHCJIOT, KOT/Ia CBsA3aH ¢ TpeMs dochaTHpIMU
rpynmnamu; oH obpasyer AT®, HeOTbeMJIEMbIi KOMIIOHEHT SHEPreTUYeCKONH CHUCTEMbI KJIIETKH.
AZeHO3UH MOXeT BbIpabaThIBATBCS IMyTeM (PEPMEHTATUBHOIO PACIIEIUIEHHs] BHEKJIETOYHOIO
AT® wnn Takke MOXKET BBICBOOOXKIATHCS M3 MOBPEKACHHBIX HEHPOHOB U INIMANBHBIX KIIETOK,
NPOXOAs dYepe3 MOBPEXKICHHYI IulasMarudeckytro MemOpany (Tautenhahn, M. et al
Neuropharmacology, 2012, 62, 1756-1766).  AneHO3WH  OKa3bIBAET  PA3JIUYHbIC
dapmakonorndeckue 3pdexTrl Kak Ha nepudepun, TaKk U B LEHTPAJIbHOW HEPBHOH CHUCTEME,
BO3JIEUCTBYsl Ha CHenU(UUECKUue PerenTophl, JIOKAIN30BAHHbIE HA KJIETOYHBIX MeMOpaHax
(Matsumoto, T. et al. Pharmacol. Res., 2012, 65, 81-90). OnucaHbl ajpTepHATHBHBIC MyTH
00pa3oBaHMUsl BHEKJIETOYHOTO AJCHO3WHA. DTH MyTH BKJIIOYAIOT MPOHM3BOACTBO AJCHO3WHA W3
nukoruHamugauHykieornna (HAJ[) smecto AT® 3a cuer cormacoBanHoro aevictBus CD38,
CD203a u CD73. CD73-He3aBucumasl MpPOAYKLHS aJ€HO3MHA TaKK€ MOXET IMPOUCXOAUTH C
noMoIIbI0 Apyrux (ocdatos, Takux Kak menoyHas ¢ocdarasza WM CTpoMalibHas THIEPILIA3NSI
MPEACTATEIbHOMN XKeJe3bl.

CymecTByer dYeTblpe HW3BECTHBIX MOATHIA aJeHO3MHOBOI'O peLenTopa y 4YeJOBEeKa,
Bkyrouas peuentopsl Al, A2A, A2B u A3. Al u A2A gBIAIOTCS peLeNTOpPaMU C BBICOKHM
cpoacTtBoM, Toraa kak A2B u A3 sBiAIOTCS peLenTtopaMu ¢ HU3KUM CPOACTBOM. AJEHO3UH U
€ro aroHUCTbI MOTYT JI€HCTBOBATh 4Yepe3 OJMH WM HECKOJBKO M3 3THUX PELENTOPOB U MOTYT
MOJYJHPOBAaTh AKTUBHOCTH aJCHUJIATLUKIA3bl, (PEPMEHTA, OTBETCTBEHHOI'O 32 IIOBBILICHNE
ypoBHs muKIUdeckoro AM® (mAM®). PasnuuHble peUenTOpbl OKa3bIBAIOT Pa3IHYHOE

CTUMyJIpYyIOIlee M  UHruOupyromee nelictBue Ha 3TOT  (epmeHT. [loBbleHHbIE



BHYTPUKJIETOYHbIE KOHLEHTpaurmu UAM® MOryT mMmoAaBisATh AaKTUBHOCTH HMMYHHBIX H
BOocHasuTeNbHbIX KieTokK (Livingston, M. et al., Inflamm. Res., 2004, 53, 171-178).

Peuentop aneHosuna A2A MokeT nepenasath curraiel Ha nepudepun u B LIHC, npu
STOM aroHHUCTBl HCCJIEAYIOTCS KaK IMPOTHBOBOCHAIMUTEIbHBIC IIperapaThl, a AHTAarOHUCTHI
UCCIIeNYIOTCs IUisl HeliponerenepaTuBHbIx 3a0onesanuii (Carlsson, J. et al., J. Med. Chem., 2010,
53

BHYTPHKJIETOYHOTO KajibLus, Torna kak A2B ycunusaer ero. Penenirop A2A 00pr4HO nojasiisier

, 3748-3755). B OONbIIMHCTBE THUIMOB KJIETOK moaTUN A2A TmMOAABIsiET YpPOBEHb

BOCHIAJIUTENIbHYIO PEAKIMI0 UMMYHHBIX KjieTok (Borrmann, T. et al., J. Med. Chem., 2009,
52(13), 3994-4000).

Penentopsr A2B BBICOKO 3KCIPECCUPYIOTCS B KEITYAOUYHO-KUIIEYHOM TPAKTE, MOYEBOM
ny3bIpe, JIETKUX U TY4HBIX KieTkax (Antonioli, L. et al., Nature Reviews Cancer, 2013, 13, 842-
857). Peuenrop A2B, XOTs CTPYKTYpHO TECHO CBsi3aH ¢ penentopoM A2A u crnocobeH
aKTUBUPOBATh  aNEHWJIATHMKIA3y, (YHKIHOHAJIBHO  OTIMYaercs. bbUI0  BBICKAa3aHO
NPEANONIOKEHNEe, YTO JTOT MOATHUI MOXET MHCIONb30BaThb CHUCTEMBl Mepefadyd CUrHaa,
ornudHble OT anmeHwnatiuuknasbl (Livingston, M. et al., /nflamm. Res., 2004, 53, 171-178).
Cpenn Bcex aleHO3MHOBBIX pEIENTOPOB perenTop aneHoswmHa A2B mpencrasisier coOoit
peuentop ¢ HHU3KUM CPOACTBOM, KOTOpPBIN, Kak IIOJAraloT, OCTaeTcs MOJYalluM B
(pU3NONOrNUECKNX VCIOBUSIX U AKTUBUPYETCS BCIENCTBHE IIOBBIIICHHBIX BHEKJIETOYHBIX
ypoBHeli anmeHo3mHa (Ryzhov, S. et al. Neoplasia, 2008, 10, 987-995). Axrusaunus
aJIeHO3MHOBOTO perentopa A2B MOXeT CTUMYJIMPOBATh afeHUIaTuuKIa3y U Gpochonunazy C 3a
cuer aktuBanuu O0enkoB Gs u (Gq, cOOTBETCTBEHHO. Tak)ke ONMUCAHO CBA3BIBAHME C MUTOIEH-
aKTUBUPOBAaHHBIMU NpoTenHKnHazamu (Borrmann, T. et al., J. Med. Chem., 2009, 52(13), 3994-
40006).

B uMMyHHOI1 cucTeMe BKJIIOUeHNE Nepeauyi CUIHAJIOB aIeHO3WHA MOKET OBITh BayKHBIM
PETyJISITOPHBIM MEXaHU3MOM, KOTOPBIH 3aLIUIAET TKAHU OT YPEe3MEPHbIX UMMYHHBIX PEAKLIMH.
ANEHO3MH MOKET OTPULIATEJIbHO MOAYJIMPOBaTh HMMYHHBIE OTBETHl 4Y€pe3 MHOTHE THIIbI
UMMYHHBIX KJI€TOK, BKJIOYas T-KJIETKH, €CTeCTBEHHBbIC KJIETKH-KWIEPbl, Makpodary,
NEHPUTHBIE KJIETKH, Ty4HblE KJIETKH U KJIETKH-CyIpeccOopbl MHEJIOUIHOTO MPOUCXOXKIEHUS
(Allard, B. et al. Current Opinion in Pharmacology, 2016, 29, 7-16).

B omnyxomsx 3TOT mNyTh 3axBaThIBAETCS MHKPOCPENOW ONyXOdM U caboTupyer
NPOTHBOOIYXOJIEBYI0 CHOCOOHOCTP MMMYHHOHM CHCTEMBI, CIIOCOOCTBYSI IMPOrPECCUPOBAHHIO
paka. B Mukpocpene onyxoiu aJeHO3WH B OCHOBHOM BbIpadaThIBaJICS U3 BHEKJIETOUHOro AT® ¢
nomowibto CD39 u CD73. MHOXeCTBEHHblE THUIBI KJIETOK MOTYT T€HEepUpOBaTh aJ€HO3MH,
skcrpeccupyst CD39 u CD73. D10 OTHOCHTCS K ONMYyXOJEeBBIM KieTkaM, T-3¢dexTopHbIM
KJIeTKaM, T-peryjsiTOpHBIM KIJIETKaM, OITyXOJeBbIM MakpodaraM, MOAABISIOIINM KJIETKaM
muenongHoro mnpoucxoxaeHuss (MDSC), sHOoTenMadbHbIM KJIETKAM, CBSI3aHHBIM C PaKOM
¢udbpodbnactam (CAF) u Me3eHXUMaIbHBIM CTPOMAJIbHBIM/CTBOJIOBBIM KiieTkam (MSC).
I'mnokcusi, BocmajeHue W ApPyrue HMMYHOCYIPECCHUBHBIE CUTHAJbl B MHUKPOCPEAE OIyXOJU
MOTyT UHAyLupoBaTh 3kcnpeccuto CD39, CD73 u nocnenyroliee NpoU3BOACTBO aeHO3MHA. B

pe3yJibTaTe YpPOBEHb aJ€HO3MHA B COJHIHBIX OMYyXOJsIX HEOOBIYHO BBICOK MO CPAaBHEHHUIO C



HOPMaJIbHBIMHU (PH3HOJOTMYECKHMHU YCIOBUSAMHU.

A2A B OCHOBHOM 3KCIIpeCCHUpPYeTCs Ha TUM(POUAHBIX KIeTKax, Bkioyas T-a¢dexropHble
KJIEeTKH, T-perynsTopHble KJIETKH U €CTeCTBEHHbIe KIILIephl. biokupoBanue penenropa A2A
MOJKET TPEAOTBPATUTH HIDKECTOALINE HMMYHOCYIPECCHBHBIE CHIHAJIBI, KOTOpbIE BPEMEHHO
uHakTUBUPYIOT T-knerku. Penentopst A2B B OCHOBHOM 3KCIPECCHPYIOTCS Ha KIIETKaXx,
NPOUCXONAIINX W3 MOHOLMTOB, BKJIOYas JEHIAPUTHbIC KJIETKH, OIyXOJeBble Makpodarw,
NOAABILIOLINE  KJIeTKH  muenoupHoro  mpoucxoxaeHus (MDSC) wu Me3eHXUMHbIE
crpomanbhbie/cTBONIOBBIe KiteTku (MSC). brnokuposanue perientopa A2B B HOKIMHHYECKHX
MOJIEJIIX MOYKET TOAABJISITH POCT OMyXOJIH, OJIOKHMPOBATH METACTa3MPOBAHUE U YBEJINYHBATH
NPEACTaBJICHUE OMYXOJIEBbIX AHTUTE€HOB.

C Touku 3penuss mnpoduns OesomacHocTH OnokupoBanusi ADORA2A/ADORA2B
(A2A/A2B), mpimu ¢ HOKayToM penentopoB A2A u A2B SBISIFOTCS JKU3HECTIOCOOHBIMH, HE
JIEMOHCTPHPYIOT aHOMAJUI pocTta U ABJsiFoTes pepTrnbHbiMu (Allard, B. et al. Current Opinion
in Pharmacology, 2016, 29, 7-16). M A2A KO neMOHCTpHPOBAJIN NOBBIIIEHHBIE YPOBHU
NPOBOCTIAINTENBHBIX [IUTOKUHOB TOJIBKO Tocie 3apakeHuss LPS u Ge3 mpu3HakoB BOCHAJICHUS
Ha ucxonHoM ypoBHe (Antonioli, L. et al., Nature Reviews Cancer, 2013, 13, 842-857). Mpiwm
A2B KO mnoka3zanu HOpMaJbHOE KOJHYECTBO TPOMOOLIUTOB, 3PUTPOLMTOB M JIEWKOLUTOB, HO
yBeNU4IIN Bocriajienne Ha ucxogHoM ypoBHe (TNF-anbda, IL-6) y HauBHBIX Mbiueii A2B KO
(Antonioli, L. et al., Nature Reviews Cancer, 2013, 13, 842-857). IloBbllieHHas] TPOAYKIIUSI
TNF-anepa u IL-6 Opuia oOHapykena mocne sedenuss LPS. V wmbimmeit A2B KO Taxke
HaOJIOIalM TIOBBILIEHHOE COMEPKaHHE MOJIEKYJl COCYIUCTOH aAre3uH, KOTOPBIE OMOCPENYIOT
BOCTIAJIGHUE, a TakKXKe aAre3ui0/BbIBOPAYMBAHME JIEHKOINTOB, YCUJIEHHAs aKTHBALUS TYYHBIX
KJIETOK; TOBBILIEHHAs! YyBCTBUTENBHOCTD K IgE-onocpenoBanHoll aHa(pUIaKCUHN U MOBBILIEHHAS
yTe4Ka U3 COCYI0B M MPUTOK Helrpodunos npu runokcuu (Antonioli, L. et al., Nature Reviews
Cancer, 2013, 13, 842-857).

Takum 00Opa3oMm, CyLiecTByeT HEOOXOIUMOCTb B pa3paldOTKe HOBBIX CEJIEKTHBHBIX
JIMTaHIOB aJCHO3WHOBBIX PELENITOPOB, TAKUX Kak MoATHIbI A2A u A2B, miist neueHuss Takux
3a00NeBaHMi, KaK pakK, BOCMAJIUTENbHbIC 3a00JEBaHUS, CEPIEYHO-COCYANCThIC 3a00IeBaHUs U
HelpoaereHepaTHBHbIE 3a00eBaHMs. JTa 3asiBKa HAMPABJIEHO HA 3TY NOTPEOHOCTh U APYTHE.

KPATKOE U3JIO)KEHUE CYIHHOCTH U3OBPETEHHUSA

JlanHOE U300peTeHe OTHOCUTCS, Cpedu npoue2o, k coenunenusMm Ghopmysl (I):

H R 1)

HiIn €ro (l)apMaHeBTI/ILIeCKI/I NPUEMIIEMBIC COJIM, II€ COCTABHBIC YJICHBI ONPCACIICHBI B
AaHHOM JOKYMECHTE.
B JaHHOM I/I306peTeHI/II/I AOMOJIHUTECJIBHO MPEAJIOXKEHA Q)apMaueBTquCKHe KOMIIO3UIIMH,

comepxkamue coenunenue ¢opmynbl () wim ero (apmaneBTHUECKH NPUEMIIEMYIO COJIb H



(dapmMaeBTHIECKH IPHEMIIEMbII HOCHTEb.

Hacrosimee n3oOpereHne TakKe OTHOCHTCS K CIOco0aM MHTHOWPOBAaHUSI aKTUBHOCTH
aJIeHO3MHOBOTO PELEeNTopa, BKIIOYAIOLINM NPUBEACHHE MAHHOTO peLeNnTopa B KOHTAKT C
coequHeHneM (Gopmysl (I) win ero papmMaeBTHUECKU MIPUEMIIEMON COJIBIO.

B HacrosimeM n300peTeHHH Takke MpPeaioKeHbl CIOocoObl JieueHus: 3a00NeBaHus WIH
pacCTpONCTBA, CBA3AHHOIO € AHOMAJbHON 3KCHpeccHuell aAeHO3MHOBBIX  PELENTOpOB,
BKJIIOYAIOIIME BBEIEHHE YKA3aHHOMY IMAlMeHTy TeparneBTHYeckd 3(PQeKTHBHOro KOINYecTBa
coenunenus popmysl (I) mnm ero papmaneBTHUECKU PUEMIIEMOM COJIH.

Hacrosimmee w3oOperenne Takke OTHOCUTCA K coenuHeHnto (opmyner (I) wim ero
(apManeBTHYECKH MPUEMJIEMOH COJNH JJIsl IPUMEHEHUsT B JEOOOM U3 CrOCOOOB, OMHMCAHHBIX B
TaHHOM JJOKYMEHTE.

Hacrosimee m3o0pereHne Takke OTHOCHTCSI K NMPUMEHEHHI0 coenuHenus Gpopmydsl (I)
WK ero (papMaueBTUYECKHA TMPUEMJIEMOI COJIM ISl TTOJMYYEeHHUs JIEKAPCTBEHHOTO CPEACTBA s
NPUMEHEHHUS B JIFOOOM U3 CIIOCOOOB, ONMMMCAHHBIX B TAHHOM JOKYMEHTE.

MHOJAPOBHOE OITMCAHUE CYINIHOCTH N30OBPETEHHUSA

Coeounenus

JlanHOE U300peTeHe OTHOCUTCS, Cpedl npoue2o, Kk coenuHeHusM Gopmyisl (I):

H R @

Wi ero (apMaleBTHUECKU IPUEMIIEMbIE COJHU, TIE:

X npencrasnser coboit N umu CR?;

R! Bei6pan us H, Ci ankuna, Ci ranorenankuna, Crc ankenuna, Cr- ankununa, Ce.14
apwna, Cs.i4 mukioankuna, 5-14 yjpeHHoro rerepoapuia, 4-14 4jIeHHOrO reTepOLMKIIOANKIIIA,
Cs-14 apuin-Crs ankwmna-, Cs.i4 muknoankui-Cire ankuna-, (5-14 unennoro rerepoapun)-Cis
, C(O)NRC'R%,
C(O)OR®, C(=NRHR®!, C(=NRHNRC'R¥ S(O)R?!, S(O)NRR¥ S(O)R" u S(O):NR'R%,

npudeM Ci.s ankun, Crs ankerun, Cr.s ankuami, Ce.14 apun, Cs.14 TuKIoankmi, 5-14 4ieHHbIN

ankuna-, (4-14 unensoro rerepouuknoankun)-Cis amkmma-, OR*, C(O)RP!

rerepoapui, 4-14 unennsiii reteporukiaoankui, Ce-14 apun-Cis ankui-, Cs.i4 nuknoankun-Cie
ankui-, (5-14 unennbni rerepoapuin)-Ci.s ankuin- u (4-14 uneHHsld rerepouukiIoanki)-Cis

ankun- w3 R! | xaxmeii HeoOs3aTenbHO, 3amernensl 1, 2, 3, 4, 5, 6, 7 unu 8 HE3aBUCHMO

BLIOpAaHHBIMU 3aMecTuTensamu R B;

R? puibpan u3 H, D, ranorena, Ci ankuna, Ci ranoresankuna, Cr ankenuna, Ca
ankuauna, Ce.14 apuna, Cs.4 uukinoankuia, 5-14 uneHHoro rerepoapuia, 4-14 uneHHOrO
rerepouuknoankmna, Ce.14 apun-Cis ankuna-, Cs.4 muxnoankuin-Ci.e ankuna-, (5-14 4@ieHHOro
rerepoapun)-Ci.6 ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.s ankuna-, CN, NO,, OR?,
SRZ, NHOR®, C(O)R"2, C(O)NR®ZR%2, C(O)NR%(OR*), C(O)OR*, OC(O)R"2, OC(O)NR*?R%,
NR®R%, NR®NR“R¥ NR®C(O)R®’, NRYC(0)OR¥?, NR®C(O)NR“R%, C(=NR%)R,



C(=NR®)NR®2R%? NRZC(=NR2)NR®2R% NRC(=NR?)R"?, NRZS(O)NRZR%, NR*S(O)R??,
NR2§(0),R"2, NRZS(0)(=NR*)R"2, NRS§(0);NR’R% S(O)R®2, S(O)NRR¥ S(0),R?
S(0):NR“R%,  OS(0O)=NR)R®,  0OS(0),R*?>, SFs, P(O)R”R#  OP(O)(OR")(OR?),
P(O)(OR™)(OR?) u BR?R*?, mpuuem Ci-6 ankun, Ca ankenun, Crs ankunun, Ce.4 apui, Cs-ia
LUKJIOANKUJ, 5-14 unenHsiii rerepoapun, 4-14 unenssiii rerepouukiaoankus, Ce.14 apui-Cis
ankui-, Cs.i4 mmknoankun-Cie ankmn-, (5-14 unennsiii rerepoapun)-Ci.s ankuwn- u (4-14
YJIEHHBIH TeTepOLMKIOATKI)-C 16 ANKUI- U3 R? | kaxblil HEOOsI3aTeNbHO, 3aMelteHs! 1, 2, 3, 4,
5, 6, 7 unu 8 HE3aBUCUMO BHIOPAHHBIMH 3aMEeCTUTESIMU R ¢

R? Buibpan w3 H, D, ranorena, Ci¢ ankuna, Ci ranoresankuna, Cr ankenuna, Ca
ankuauna, Ce.4 apuna, Cs.s uumkioankuia, 5-14 uneHHoro rerepoapuia, 4-14 dneHHOTO
rereporukinoankmna, Ce.14 apun-Cis ankuna-, Cs.14 muxnoankmin-Ci.s ankumna-, (5-14 anerHoro
rerepoapun)-Ci.6 ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.s ankuna-, CN, NO,, OR®,
SR® NHOR®, C(O)R®, C(O)NR®R®, C(O)NR®(OR?), C(O)OR®, OC(0O)R®, OC(O)NR®R®,
NR®R® NRSNRSRE, NRSC(O)RP, NRPC(0O)OR®, NREC(O)NRER®E,  C(=NR)RY,
C(=NR®)NR®R% NRZC(=NR)NR®R% NRPC(=NR®)R"?*, NRZ*S(O)NR“RE, NR*S(O)R?,
NR®S(0)RY, NRZS(0)(=NR#)RP NRS(0),NR“RE S(O)R®, S(O)NRSR%, S(0),RY,
S(0):NR®R®,  OS(O)=NR#)R®, 0OS(0):R*»®, SFs, P(O)RPR# OP(O)(OR™)(ORP),
P(O)(OR™)(OR?) u BR”®R®, mpuuem Ci-6 ankun, Ca ankenmn, Crs ankunun, Ce.4 apun, Ci-ia
LUKJIOANKuJ, 5-14 unenHsiii retepoapun, 4-14 unenssiii rerepouukioankus, Ce-14 apun-Cis
ankmwi-, Cs.4 muknoankmwi-Cires ankwi-, (5-14 unenssiii rerepoapun)-Cis ankwi- u (4-14
ujleHHbIi reTepouukioankun)-Ci.c ankui- u3 R? | kaxasiii HeoOs3aTeabHO, 3aMelensl 1, 2, 3, 4,
5,6, 7 unu 8 HE3aBUCUMO BLIOPAHHBIMU 3aMecTuTeNAMU R P;

Cy' npencrasnser co6oii Ce.14 apun, Cs.14 LIUKIOANKUN, 5-14 uNeHHBIA reTepoapun, Uiu
4-14 unenselii rerepoumknoankun, npudeMm Ce.s apun, Cs.s muxmoankun, 5-14 uneHHbIN
rerepoapus win 4-14 4YjeHHbII reTepoLUKIOANKUI Heobs3aTeapHo 3amertex 1, 2, 3, 4, 5, 6, 7
UM 8 He3aBUCUMO BBHIOPAaHHBIMH 3aMecTuTessiMu R,

npu yciosuy, uto X mpencrasnser coboii N, u Cy! npencrapnser coboit 4-14 uneHHbII
reTepoLMKIOANKI, Torna 4-14 unenHblii reteporuknoankun uz Cy' sBiasercss OTJIMYHBIM OT
HEe3aMEIIeHHOTO MOP(OIMHUIIA,

npu yciosuu, uto Cy! He npexcrtaBiaser coboli MUPUAMH-4-UI, HEOOA3aTENBHO
3aMelneHHbIi 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEIISIMU RE:

npu ycaosun, uro Cy' He mpencrasiser cobol NMUPUMHANH-4-UJ, HEOOA3ATEIHLHO
3aMeINeHHbIH 1, 2, uiu 3 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RE:

npu ycaosuu, uyto Cy'! He npencraBnser coGoll XUHOMMH-4-MI, HEOOS3aTENbHO
3aMeIneHHsii 1, 2, 3, 4, 5 win 6 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMA RE:

Cy? npencrasnser co6oii Ce.14 apun, Cs.14 HIUKIOANKUN, 5-14 uNeHHBIA TeTepoapun, Uiu
4-14 unenselii rerepoumknoankui, npudeM Ce.s apun, Cs.i4 nuKIOANKWi, 5-14 4neHHbIA
rerepoapil Win 4-14 4jaeHHbIH TeTepOLMKIOANKII HeoOs3aTenbHo 3ameeH 1, 2, 3, 4, 5, 6, 7
WM 8 HE3aBMCUMO BBHIOPaHHBIMH 3amMecTuTessiMA RF;

kaxeii R, R RY R¥2 R RZ R® R® y R nesasucumo seibpan uz H, Cis



ankuna, Ci¢ ranoresankuna, Cz.s ankenuna, Cr.¢ ankununa, Ce.14 apuna, Cs.14 UKIOANKUIA, 5-
14 unennoro rerepoapuia, 4-14 unenHoro rerepouukinoankuina, Ce.14 apun-Ci ankuna-, Cs.i4
mukiaoankun-Cis ankuna-, (5-14 unennoro rerepoapuina)-Cie ankmma- u (4-14 uneHHOrO
rerepounkioankmia)-Ci.¢ ankuia-, npuaeM Cig ankui, Cz.e amkenmn, Cr.¢ ankunui, Ce.14 apui,
C3.14 muknoankun, 5-14 unennsiii rerepoapui, 4-14 unenssiit rerepouukaoankui, Ce-14 apuin-Ci.-
6 ankmi-, Cs.i4 mmknoankun-Ci.s ankun-, (5-14 unensbiit rerepoapun)-Cis ankuia- u (4-14
uneHHbli rerepormknoankun)-Cie ankun- u3 R¥ R R R#2 R R2 R® RSy RY | kaxnprit

HeoO0s13aTeNbHO, 3aMelteHs 1, 2, 3, 4, 5, 6, 7 unu 8 He3aBUCHMMO BBIOPAHHBIMU 3aMeCTUTESIME R
G.

2

win mobsie R u RY, mpucoenuuenHple K omHOMY M ToMy ke atoMy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOECTUHEHBI, 00PA3YIOT 5- UM 6-YIEHHYIO eTepOapUIbHYIO FIIH
4-14 uneHHY0 TreTEePOLMKIOANKWIBHYK) TIpyHIly, IpU4eM JAaHHasg S5- wWin O6-ujeHHas
rerepoapriibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyINa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

umu mobbie R? u R, mpucoenuneHHble K ONHOMy W TOMy e aToMy N, BMecTe C

>
aToMoM N, K KOTOPOMY OHH NPUCOETUHEHBI, 00Pa3YIOT 5- UM 6-WIEHHYIO FeTepOapUIbHYIO HIIH
4-14 u4neHHy0 TreTEPOLMKIOAIKWIBHYK) TIpyHIy, IpU4eM JAaHHasg S5- wWin O-ujeHHas
rerepoapriibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyNa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 wiu 4 HE3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

umu mobbie R® u R, mpucoenunennble Kk omHOMy u ToMy e aTtomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH IIPUCOETUHEHBI, 00PA3YIOT 5- UM 6-WIEHHYIO reTepOapUIbHYIO HIIH
4-14 uneHHY!0 TIeTEPOLMKIOAIKWIBHYK) TIpyIIy, IpUYeM JaHHasg S5- Wik O-ujeHHas
reTepoapuiibHasi Wik 4-14 uneHHas reTepOLMKIIOANKUIIbHAS TPyINa HeoOs3aTeIbHO 3aMelleHa
1,2, 3 unu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMH RE

kasxapiii R, R u R® mesasucumo Bri6pan u3 H, Ci.6 ankuna, Ci ragorenankuna, Ca
ankenuna, Cr.s ankunmna, Ce.14 apuia, Cs.i4 nukimoankuna, S5-14 dneHHoro rerepoapuia, 4-14
yieHHoro rerepouukioankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 muknoankmi-Ci.¢ ankuna-, (5-14
yneHHoro rerepoapun)-Cis ankunma- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.s ankmi, Cars ankenun, Cr. ankuami, Ce.14 apui, Cs.14 OUKI0ANKIWI, S5-14 4ieHHBIN
rerepoapui, 4-14 unennsiii rerepouukaoankui, Ce.14 apui-Cie ankun-, Cs.14 nukinoankui-Ci.
ankui-, (5-14 unennbni rerepoapmin)-Ci.s ankuia- u (4-14 uneHHsI reTepouuKIoanki)-Cis
ankmi- u3 RP, R®? p R

HE3aBUCHUMO BbI6paHHI:>IMI/I 3aMecTUTeENIsIMA R G;

, Kakablii HeoOsi3aTenbHO, 3amerneHsl 1, 2, 3, 4, 5, 6, 7 unu 8
kaxaeii R, R u R® mesasucumo suiopan uz H, OH, CN, Ci. ankuna, Ci- aIKOKCH,
C16 ranorenankuna, Ci ramoreHankokcu, Ci.s ankenmna, Cr ankunumna, Ce.14 apmna, Cs.i4
LUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Cis
ankmia-, Cs.i4 muknoankmwi-Cies ankmna-, (5-14 unennoro rerepoapmna)-Cis ankmwia- u (4-14
YJIEHHOTO TeTepouukioankmna)-Ci.e aaKuna-;
kaxeii RZ, R& RP u R® nesasucumo suibpan us H, Ci ankuna, Ci ankoxcn, Cie

ranoreHasnikmna, Cis ranoreHankokcu, Cr. ankenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia



LUKJIOAJKuIa, 5-14 uneHHOro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apui-Ci
ankmna-, Cs.i4 muknoankumi-Cres ankmna-, (5-14 unennoro rerepoapmna)-Cis ankmwia- u (4-14
YJIEHHOTO TeTepouukioankmia)-Ci.s aaKuna-;

kaxeii R R2 R™ y R nesasucumo eidpan us H, Ci ankuna, Ci. ranoreHankuia,
Ca6 ankenuna, Ca ankununa, Ce-14 apuna, Cs.14 Lukjoankuna, 5-14 4jgeHHoro rerepoapuia, 4-
14 unennoro rerepouunkioankuia, Ce.14 apui-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapuina)-Ci.¢ ankuna- u (4-14 unenHoro rereporukioankuia)-Ci.¢ alkuia-;

kaxaeii RZ, R¥, RP y R¥ wmesasucumo BpiGpan m3 OH, Cis ankokcu u Cig
rajoreHaJIKOKCH,

win mobsie RZ? u R¥ | HUCOENUHEHHBIE K TO sxke atromy B, BmecTe ¢ atomoM B, k
2 2

2
KOTOPOMY OHH TPHCOEAUHEHBI, 00Pa3yoT 5- MM O-YJICHHYIO TeTePOLHKIOAIKUIBHYIO TPYIIY,
HeoO0s3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankuna u Ci.¢ raJloreHaIKua,

win mobsie RP u R | n HCOeNUHEHHBIE K TO sxke atomy B, BMecTe ¢ atomoM B, k
2 2

KOTOPOMY OHH TMPHUCOEAUHEHBI, 00Pa3yIOT 5- WK 6-YJIEHHYIO T€TEPOLMKIOANKUIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankuia u Ci.6 TaJJOreHaJ KA,

kaxeii RE, RC RP) RE, RF u RC mesasucumo BeiGpan u3 D, ramorena, okco, Ci
ankuna, Ci ranoresankuna, Cz ankenuna, Cz ankununa, Ce-14 apuna, Cs.14 qUKIOANKUIA, 5-
14 unennoro rerepoapuia, 4-14 unenHoro rerepouukinoankuina, Ce.14 apun-Cie ankuna-, Cs.ig
ukiaoankun-Cis ankuna-, (5-14 unennoro rerepoapuna)-Cie ankumna-, (4-14 uneHHOrO
rereporukioankuna)-Cis amkuna-, CN, NO,, OR* SR* NHOR*, C(O)R"™, C(O)NR®“R%,
C(O)NR*(OR™), C(0O)OR*, OC(O)R*, OC(O)NR*R¥ NRR% NR“NR“R# NR“C(O)R®,
NR*C(O)OR*, NR*C(O)NR*“R¥, C(=NR*)R® C(=NR*)NR*“R™ NR“C(=NR*)NR**R%,
NRC(=NR*)R® NR#S(O)R*, NR“S(O)NR*“R¥, NR“S(0),R™, NRS(O)(=NR*)R"™,
NRS(0),NR“R#,  S(O)R®, S(O)NR*“R¥, S(0)R™, S(0):NR¥R¥ ~OS(O)=NR*)R™,
OS(0):R™, SFs, P(O)RMR# OP(O)(ORM)(OR™), P(O)(ORM)(OR*) u BRM*R¥, npuuem Ci.
ankun, Crs ankenus, Crs ankunun, Ce.14 aput, Cs.14 HUKIOAJKHI, 5-14 4IEHHOTO T€TEPOAPHI,
4-14 unennbiii rereporukiaoankui, Ce.14 apmi-Ci.¢ ankmi-, Cs.14 muxinoankmi-Ci.¢ ankmi-, (5-14
usieHHbIH rerepoapun)-C.¢ ankun- u (4-14 unennsiit rerepormkaoankun)-Ci.¢ amxmi- n3 R, RC,
RP RE, RF u RO

BLIOpaHHBIMU 3aMecTuTensamu R H;

, Kaxkapli HeoOs13aTebHO, 3aMernenbl 1, 2, 3, 4, 5, 6, 7 uniu 8 He3aBUCHUMO

kaxeii R R u R% mesasucumo Briopan 3 H, Ci. anxuna, Ci. ranorenankimia, Ca-
ankenmna, Crs ankunmia, Ce.14 apwia, Cs.i4 nukimoankmna, S5-14 uneHHoro rerepoapmia, 4-14
yeHHOro rereporukioankmia, Ce.14 apmn-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankumna-, (5-14
yieHHoro rerepoapmn)-Cis anmkmna- u (4-14 uneHHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.s ankmi, Cars ankeHun, Cz. ankuami, Ce.14 apui, Cs.14 UUKIOATKII, S5-14 dieHHbIN
rerepoapui1, 4-14 unennsiii rerepouuknoankui, Ce-14 apui-Cie ankun-, Cs.14 nukinoankun-Ci.
ankui-, (5-14 unennbni rerepoapuin)-Cis ankuia- u (4-14 uneHHslit rerepouuKIoanki)-Cis

ankmn- w3 R R® u RY | kaxnplii HeoOsa3aTensHO, 3amemensl 1, 2, 3, 4, 5, 6, 7 umn 8

2



HE3aBHCUMO BLIOpPaHHLIMU 3aMecTuTessamu R

unu mobbie R® u R¥, mpucoenunennbie k omHOMy u ToMy e aTtomy N, BMecTe C
atroMoM N, K KOTOpPOMY OHH IPHCOEIHUHEHBI, HEOOS3aTeNbHO OOpa3yrT S5- Wiu O-4JIeHHYIO
reTepoapuyIbHY0 WK 4-14 4ICHHYH NeTepOLMKIIOAIKUIBHYIO IPYIINy, IPUYEM JaHHAs 5- WU
O-4JieHHAasl reTepoapuiibHasi UiH 4-14 ujeHHas reTepOLUKIOATKUIIbHAS TPYIINa HeoOsI3aTeIbHO
3amernieHa 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RH;

kaxapii R* HezaBrcuMo BbIOpan u3 H, Ci.6 ankuna, Ci.¢ ranorenankuna, Cr.¢ alkeHuna,
Cr6 ankununa, Ce.14 apuna, Cs.i4 uukioankuia, S-14-ujgeHHoro rerepoapuia, 4-14-dneHHOTO
rerepouukinoankmna, Ce.14 apun-Ci ankmna-, Cs.4 mukinoankui-Cie ankuna-, (5-14-uneHHblii
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHbIi reTeporukIoankui)-Ci.6 alKuia-, IpuueM KaKIbIi
Cie anxun, Cire amxenmn, Crs ankuHui, Ce.14 apwn, Cs.s4 UUKIOANKWI, S-14-deHHBIN
rerepoapuil, 4-14-unensblii rerepouuknoankui, Ce-14 apun-Cis ankun-, Cs.14 muxnoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cis ankwi- u (4-14-uneHHbll reTeporuKIOanKm)-Ci.
ankmi- u3 R* HeoGssatensHo 3amemen 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBHCUMO BBIOpaHHBIMU
3amectutensmu R,

kaxaeii R® Hesasucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHasnikmna, Cie ranoreHankokcu, Cr. amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJIOANKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Ci
ankmia-, Cs.i4 muknoankumi-Cie ankmna-, (5-14 unennoro rerepoapmna)-Cis ankmwia- u (4-14
YJIEHHOTO TeTepouukioankmna)-Ci.6 aaKuna-;

kaxaeii R® u R& mesapucumo BwOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHasnkmna, Cis ranoreHankokcu, Cr. anmkenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apui-Cis
ankuna-, Cs.i4 muknoankun-Cis ankuna-, (5-14 unennoro rerepoapun)-Cie ankuna- u (4-14
YJICHHOTO Te€TePOLHKIOATK I )-C 1.6 AIKUIIA-,

kaxeii R u R¥ nmezaBucumo Beibpan u3 H, Ci amxuna, Ci ranorenankuna, Ca
ankenuna, Cr.s ankunmna, Ce.14 apuna, Cs.i4 nukioankuna, 5-14 4neHHoro rerepoapuia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 muknoankmi-Ci.¢ ankmna-, (5-14
yyieHHOTO retepoapu)-Ci.¢ ankuia- u (4-14 uneHHOro rerepouukioanki)-Ci.¢ alkuia-;

kaxeii R u RM nezasucumo Bei6pan 3 OH, Ci anmkokcu u Ci6 TaIOT€HATKOKCH,

umn mobeie R* u RM mpucoennnennsie k Tomy sxe atomy B, BMecte ¢ atomoM B,
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO TeTepPOLMKIIOANKIIBHYIO TPYIIY,
HeoOs3aTeNTbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankuna u Ci.¢ raJloreHaIKuia,

kaxaeii R nesasucumo Buibpan us D, ranoren, okco, Ci. ankuna, Ci.¢ rajloreHasikiia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNAA, 5-14 uleHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apui-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapmn)-Ci¢ ankuna-, (4-14 unennoro rerepouunkioankui)-Ci. ankuia-, CN,
NOz, OR®, SR¥ NHOR®, C(O)R*, C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R™,
OC(O)NRCSRdS, NRCSRdS, NRCSNRCSRdS, NRCSC(O)RbS, NRCSC(O)ORaS, NRCSC(O)NRCSRdS,



C(:NReS)RbS, C(:NReS)NRCSRdS, NRCSC(:NReS)NRCSRdS, NRCSC(:NReS)RbS, NRCSS(O)RbS,
NRCSS(O)NRcstS, NRCSS(O)szS, NRCSS(O)(:NReS)RbS, NRCSS(O)zNRCSRdS, S(O)Rbs,
S(O)NR®R®, S(0):R™, S(0):NR“R¥ OS(0O)=NR*)R® OS(O):R™, SFs, P(O)RFR#,
OP(O)(OR™)(ORY), P(O)(OR™)OR?) u BRPRF, mpuuem Cis ankum, Cis ankenmn, Ci
ankuHug, Ce.sa apun, Cs.ag mukgoankwi, 5-14 uneHHoro rerepoaput, 4-14 dyieHHBbIN
rerepouuknoankui, Ce-14 apun-Cie anxuia-, Cs.s muxnoankun-Ci.e ankui-, (5-14 uneHHbIH
rerepoapun)-Ci.6 ankun- u (4-14 unennsiii rerepormknaoankun)-Cie ankui- uz RY | kaxmprii
Heo0s3aTeNbHO, 3aMelieHbl 1, 2, 3 uiu 4 He3aBUCUMO BbIOPAHHBIMH 3aMECTUTEIISIMU RE

kaxpii R¥, R u R® nesasucumo Beidpan u3 H, Ci ankuna, Ci ranorenankumia, Ca-
ankenuna, Cr. ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOTro rereporukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yyeHHoro rerepoapun)-Cis ankuna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabiid Ci.e ankun, Crs ankenun, Cr.s ankunmn, Ce.14 apmn, Cs.i4 nukimoankui, 5-14-
4ieHHbI rerepoapus, 4-14-unenHbiii rerepounknoankus, Ce.4 apun-Cis ankumi-, Cs.a
mukiIoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapun)-Cis  ankmn- u - (4-14-uneHHbIN
rereporuknoankun)-Cie ankua- u3 R¥, R® u R® meobssatensno samemen 1, 2, 3 wmm 4
HE3aBHCUMO BLIOPAaHHBIMHU 3aMecTuTeIsamMu R,

i mobsie R® u RY, mpucoenuuenHsle Kk omHOMY M ToMy ke atomy N, BMecTe ¢
aToMoM N, K KOTOPOMY OHH TPUCOETUHEHBI, 00Pa3YIOT S- WJIH O-UJICHHYIO reTepOaPUIbHYIO HITH
4-14 uneHHy!0 TreTEePOLMKIOAIKWIBHYK) TIpyIIy, IpUYeM JaHHasg S5- Wik O-ujeHHas
rerepoapuiibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa
1,2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTeNsMu R

kaxbii R® nesasucumo Buiopan us H, Cis ankuna, Ci ranorenankuna, Ca.c ajkeHuna,
Cz.6 ankunmna, Ce-14 apuna, Cs.14 nukioankuna, S5-14-uneHHoro rerepoapuia, 4-14-uneHHOro
rerepouuknoankuna, Ce.14 apun-Ci ankuna-, Cs.s4 nuknoankun-Ci ankuna-, (5-14-uneHHbli
rerepoap)-Ci¢ ankuna- u (4-14-4neHHbIN reTeporuKI0anKkui)-Ci.6 alKuia-, mpuueM KaKIbIi
Cie ankun, Cire amxenmn, Crs ankuHui, Ce.14 apwn, Cs.s UuKIOAnKwi, S-14-dyieHHBIN
rerepoapuil, 4-14-unennsiii rerepouuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennpnii rerepoapmn)-Cis ankwi- u (4-14-uneHHbll reTeporUKIOaNKm)-Ci.
ankun- u3 R® Heobs3arensHo 3amerned 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENISAMHE
R%:

kaxaeii R® Hesasucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis anxokcu, Cis
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankuamna, Ce.14 apuna, Cs.is
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouunknoankuna, Ce.14 apuin-Ci
ankmia-, Cs.i4 muknoankmi-Cis ankmna-, (5-14 unennoro rerepoapmna)-Cis ankwia- u (4-14
YJIEHHOTO TeTepouuknoankuia)-Ci.c aaKuna-;

kaxaeii R® um R® mesasucumo BwiOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHasnikmna, Cis ramoreHankokcu, Cr. amkenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis

ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
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YJIGHHOTO reTepOIUKIoaTKu)-C 1.6 amKuia-,

kaxeii R u R nesasucumo Beibpan u3 H, Ci amxuna, Ci ranorenankuna, Ca
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rerepourukioankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankui-Ci.¢ ankuna-, (5-14
yyieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHnoro rerepounkioanku)-Ci.¢ alkuna-;

kaxxapiii R u RY nesasucumo eiopan u3 OH, Ci.¢ ankoxcu u Ci TaTOT€HATKOKCH,

umi mo6bie R u R¥ npucoennnennbie k Tomy xe atomy B, BMecte ¢ atomoM B, k
KOTOPOMY OHHU TIPUCOEIUHEHBI, 00Pa3yloT S5- UK O-4JICHHYIO TeTePOLMKIIOANKHIBHYIO TPYIIY,
HeoO0s3aTeNIbHO 3aMeleHHy o 1, 2, 3 uiu 4 3aMecTUTeNsIMU, He3aBUCUMO BhIOpaHHbIME M3 Ci
ankuna u Ci.¢ rajoreHanKkumia,

kaxeii R! nesapucumo Beibpan u3 D, ranorena, okco, Ci-¢ ankuna, Ci.¢ TaloreHasKia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANIKUNIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apun-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR¥*, SR*® NHOR*, C(O)R* C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R,
OC(O)NRCGRdG, NRCGRd6, NRC6NRC6Rd6, NRCGC(O)RbG, NRC6C(O)ORa6, NRC6C(O)NRC5Rd6,
C(:NReG)Rb6, C(:NR%)NRCGRdG’ NRCGC(:NReG)NRCGRdG’ NRCGC(:NReG)RbG’ NRCGS(O)RbG,
NR*S (O )NRC6Rd6, NR*S (O )szG’ NR®°S (O) (:NReG )Rb6, NRS (O)zNRCGRd6, S (O )Rb6,
S(O)NR®R®,  S(0):R, S(0);NR®R% OS(O)=NR*)R®* OS(0):RY, SFs, P(O)RPR#,
OP(O)(OR™)(OR®), P(O)(OR™)(OR®) u BRR¥ mpuuem Cis amkun, Cis amxenmn, Ci
ankuHui, Ceas apun, Cs.s mmkimoankwn, 5-14 unenHsift rerepoapus, 4-14 dieHHbIN
rerepouuknoankui, Ce.14 apun-Cie anxui-, Cs.s muxnoankun-Ci.e ankui-, (5-14 uneHHbIH
rerepoapun)-Ci.6 ankui- u (4-14 unennslii rerepormknoankun)-Cie ankun- u3 R! | kaxmprii
HeoOsI3aTeNIbHO, 3aMelleHbl 1, 2, 3 uiu 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEISIMU R’;

kaxxapiii R R u R% meszasucumo sriopan us H, Ci. ankuna, Ci ranoresankuna, Ca-s
ankenuna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukinoankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOro rereporukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankui-Ci.¢ ankmna-, (5-14-
yyeHHOro rerepoapun)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cie alkuia-,
npudeM Kaxabiid Ci.e anmkun, Crs ankenun, Cr.s ankunmi, Ce.14 apwn, Cs.i4 nukimoankui, 5-14-
4IeHHbI rerepoapus, 4-14-unenHbiii rerepounknoankun, Ce.4 apun-Cis ankumi-, Cs.a
mukiI0ankun-Cis  ankmin-, (5-14-unennsiii  rerepoapmn)-Cis  ankmn- u - (4-14-wneHHbIN
rereporuknoankun)-Cie ankmi- u3 R¥*, R u R% meobssatensHo samemen 1, 2, 3 wmm 4
HE33aBHCUMO BLIOPAHHBIMHU 3aMecTUTeNAMH R’;

i mobsie R® u R%, mpucoenuuennsle k omHOMY M ToMy ke atomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00Pa3YIOT S- WJIH O-UJICHHYIO FeTepOAPWIBHYIO HITH
4-14 uneHHy!0 TreTEPOLMKIOAIKWIBHYK) TIpydIy, IpU4eM JAaHHasg S5- Wik O-ujeHHas
rerepoapriibHas WK 4-14 djaeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeOOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTeNs MU R’;

kaxbii R% nesasucumo suiopan us H, Cis ankuna, Ci ranorenankuna, Ca-¢ ajJkeHnna,

Cz.6 ankunmna, Ce-14 apuna, Cs.14 nukioankmia, S-14-uneHHoro rerepoapuia, 4-14-d4neHHOrO
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rerepouuknoankmna, Ce.14 apun-Ci ankmna-, Cs.g4 nuknoankun-Cie ankuna-, (5-14-uneHHbri
rerepoap)-Ci.¢ ankuna- u (4-14-uneHHbIi reTeponukiIoankmi)-Ci.¢ alKuIa-, IpHYeM Ka Kbl
Cie anxun, Cie anxkenun, Cre ankuHui, Ce.14 apmin, Cs.i4 LUKIOANKWI, S-14-uyeHHbIN
rerepoapuii, 4-14-unennbiii rereporukoankui, Ce-14 apun-Cis ankumn-, Cs.14 muxioankun-Ci.
ankui-, (5-14-unenneii rerepoapun)-Cis ankuia- u (4-14-uneHHelii rereporukiIoankui)-Ci
ankui- u3 R* neobsa3atenpho 3amerneH 1, 2, 3 win 4 HE3aBUCHMO BHIOPAHHBIME 3aMECTHTEAME
R’;
kaxaeii R® Hesasucumo BwIOpan m3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis

ranoreHankmia, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.is
HUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ces.14 apmin-Ci
ankmna-, Cs.i4 muknoankumi-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankuna- u (4-14
YJIEHHOTO TeTeponuknoankmna)-Ci.c aaKuna-;

kaxaeii R® u R# mesaBucumo BwiOpan n3 H, Cig ankuna, Cis amkokew, Cie
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.is
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Cis
ankmna-, Cs.i4 muknoankui-Cirs ankuna-, (5-14 unennoro rerepoapmn)-Cis ankwmia- u (4-14
YJICHHOTO TeTepOIUKIOATKUI)-C 1.6 aKMIa-,

kaxeii R u R mesasucumo Beibpan u3 H, Ci amxuna, Ci ramorenankuna, Ca
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.4 nukioankmna, S5-14 wieHHoro rerepoapmia, 4-14
yieHHoOro rereporukioankuna, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHnoro rerepounkioankin)-Ci.¢ alkuia-;

kaxbii R u R¥ nezasucumo Beiopan u3 OH, Ci anmkokcu u Ci.6 TaJTOreHaTKOKCH,

unu mobbie R® u R¥ npucoenunennsie x Tomy ke aromy B, BMecTe ¢ aromom B, k
KOTOPOMY OHH TPHUCOEAUHEHbBI, 00Pa3yOT 5- WIH G-YJIEHHYIO TeTePOLMKIOANKUIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeIleHHYI0 1, 2, 3 wiu 4 3aMecTUTeNsiMH, He3aBUCHMO BbIOpaHHBIMU U3 Ci
ankuna u Ci.¢ rajloreHaaKuia,

kaxeii R! HesaBucumo Beibpan u3 D, ranorena, okco, Ci-¢ ankuna, Ci.¢ TalOreHasKia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKI0ANKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apun-Ci¢ ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapu)-Ci.¢ anmkumna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NO2, OR¥, SR¥ NHOR¥, C(O)RY’, C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)RY’,
OC(O)NRC7Rd7, NRC7Rd7, NRC7NRC7Rd7’ NRC7C(O)Rb7, NRC7C(O)ORa7, NRC7C(O)NRC7Rd7,
C(:NRe7)Rb7, C(:N"Re7)NRc7Rd7’ NRC7C(:NRS7)NRC7R(17’ NRC7C(:NRe7)Rb7’ NRC7S(O)Rb7,
NR’S (O )NRC7Rd7 , NRS (O )sz7 ; NR®’S (O) (:NRe7 )Rb7 , NR’S (O)zNRC7 RY , S (O )Rb7 ;
S(O)NR'RY, S(0):RY, S(0):NRRY  OS(O)=NR®)RY OS(O):R", SFs, P(O)R'R¥,
OP(O)(ORY)(ORY), P(O)(ORY)(OR") u BRI'RY, mpuuem Cis ankun, Cis amxeHm, Ci
ankuaun, Ceas apun, Cs.s mukmoankwn, 5-14 unenssiii retepoapun, 4-14 dieHHbIN
rerepouuknoankmi, Ce.14 apun-Cie anxumia-, Cs.s muxnoankun-Ci.e ankui-, (5-14 uneHHbIH
rerepoapun)-Ci.6 ankun- u (4-14 unennsiii retepouuxnoankun)-Cie ankun- u3 R’ | kaxmbiit

HeoOs13aTeNbHO, 3aMerneHsl 1, 2, 3 uiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU RX:
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kaxeii RY, R u RY nesasucumo eidpan us H, Ci ankmna, Ci ranorenankumna, Ca-
ankenmna, Cr. ankuauna, Ce.14 apmia, Cs.i4 nukioankuna, 5-14-unenHoro rerepoapuia, 4-14-
yieHHOro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmn-Ci.¢ ankuna-, (5-14-
yneHHoro rerepoapun)-Cirs ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cie alkuia-,
npudeM Kaxablid Ci.e ankui, Crs ankeHun, Cz. ankunmi, Ce.14 apui, Cs.i4 nukimoankui, 5-14-
yieHHbI rerepoapwi, 4-14-unenHblii retepounkyoankuyi, Ce.as apun-Cie ankxun-, Cs.g
ukI0ankun-Ci.s  ankuin-, (5-14-unensbiii  rerepoapmn)-Crs  ankuin- u - (4-14-uneHHsli
rereporuknoankun)-Cre ankmi- u3 R, R u RY neobsasatensHo 3amemen 1, 2, 3 wum 4
HE3aBHCUMO BLIOPAHHBIMH 3aMecTuTesmMu R

win mobsie R u RY, mpucoenuuenHsle Kk omHOMY M ToMy ke atoMy N, BMecTe C
aToMoM N, K KOTOPOMY OHH TPUCOETUHEHBI, 00PA3YIOT S- WU O-UJICHHYIO FeTePOAPUIBHYIO UJTH
4-14 uneHHY0 TreTEePOLMKIOANKWIBHYK) TIpyHIly, IpU4eM JAaHHasg S5- wWin O6-ujeHHas
rerepoapriibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyINa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCHMO BBIOpaHHBIME 3aMecTuTensiMu RY;

xaxpiii R® nesasucumo Buibpan us H, Cis ankmna, Ci ranorenankuna, C- alkeHna,
Cy¢ ankununa, Ce.14 apuna, Cs.14 uukioankuia, S-14-uneHHoro rerepoapuia, 4-14-uneHHOTO
rerepouuknoankmna, Ce.14 apun-Ci ankmna-, Cs.4 nuknoankun-Cie ankuna-, (5-14-uneHsbri
rerepoapi)-Ci.¢ ankuna- u (4-14-aineHHbIi reTeponuKIoankui)-Ci.6 alKuia-, IpHYeM KaKIIbIi
Cie anxun, Cie ankenun, Cre ankuHui, Ce.14 apmn, Cs.i4 TUKIOANKWI, S-14-uyieHHBIN
rerepoapuil, 4-14-unennbliii rereporuknoankui, Ce-14 apun-Cig ankumi-, Cs.14 muxnoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cie ankuia- U (4-14-uneHHelii rereporukiIoankui)-Ci.
ankun- u3 RY HeoOs3arensbHo 3amernen 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIMU 3aMECTUTENIAMU
RX;

kaxbii R nesasucumo Buidbpan u3 H, OH, CN, Cis ankuma, Cr ankenuna, Ci-

ankokcH, Cis ranoreHankmna, Ci.s ramoreHankokcu, Cr.s ankuamna, Ce.i4 apuna, Cs.ig
LUKJIOANKUA, S-14 uneHHoro rerepoapuna v 4-14 4I€HHOrO reTepOLUKIIOANKUIIA,

kaxaeii RY u R mesaBucumo BwiOpaH n3 H, Cig ankuna, Cie amkokcw, Cie
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Cis
ankmna-, Cs.i4 muknoankui-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOIUKIoaTKu)-C 1.6 aKuIa-

kaxeii RY u R mesasucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Cae
ankenmna, Crs ankunmna, Ce.14 apuia, Cs.i4 nukinoankuna, S5-14 uneHHoro rerepoapwia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankwmna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ alkuia-;

xaxpiii R u RY nezasucumo Beiopan 3 OH, Ci anmkokcn u Ci6 TaTOre€HATKOKCH,

unu mrobeie RI7 u RY mpucoenunennsie k ToMy ke atomy B, BMecTe ¢ aTomMoM B, k
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WiIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BBIOpaHHBIMH 13 Ci

ankuna u Ci¢ rajJor¢HaJiKkmJjia,
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kaxaeii R® nesapucumo seibpan us H, D, OH, ranorena, okco, CN, C(O)OH, NH,, NO;,
SFs, Ci16 ankuna, Ci6 ankokcu, Ci.s rajoreHankokcu, Ci.s rajgorenankuia, Cr.s ankeHumia, Cas
ankuauna, Ce.14 apuna, Cs.4 mukioankuia, 5-14 uneHHoro rerepoapuia, 4-14 ujpeHHOro
rerepouuknoankuna, Ce.14 apun-Ci.¢ ankuna-, Cs.i4 muxnoankui-Ci.e ankuna-, (5-14 4aneHHoro
rerepoapi)-Ci.¢ ankuna- u (4-14 uieHHOTO reTeporukioankui)-Ci.¢ akuia-; u

npuveM Jro0as rerepoapuiibHas FPyIa JI0OOro U3 BBIICTIEPEYUCICHHBIX 3aMECTUTENEH
HeoOs3aTeNbHO BKIIFOYaeT N-OKCH] Ha JTF000M 00pasyroIieM KOoibLo aTOMe a30Ta.

B HekOoTOpBIX BapraHTax OCYIIECTBICHUS

X npencrasnser coboit N umu CR;

R! Bui6pan us H, C1 ankuna, Ca- ankenuna, Cr ankuauna u Ci.6 TaJOreHAIKUIIA,

R? puibpan u3 H, D, ranorena, Ci ankuna, Ci ranzoresankuna, Cr ankenuna, Ca
ankuauna, Ce.4 apuna, Cs.s umknoankuia, 5-14 uneHHoro rerepoapuia, 4-14 dneHHOTO
rereporuknoankmna, Ce.14 apun-Cis ankuna-, Cs.14 muxnoankmi-Ci.¢ ankumna-, (5-14 w@ieHHoro
rerepoapun)-Ci.6 ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.s ankuna-, CN, NO,, OR?,
SR¥Z, NHOR®, C(O)R"2, C(O)NR®ZR% C(O)NR2(OR*), C(0)OR*, OC(0)R"2, OC(O)NR*2R%,
NRZR% NR®NRYRE, NRSC(0O)R?2, NRZC(0)OR¥, NRC(O)NR®2R% C(=NR)R"2,
C(=NR®2)NR®2R% NRZC(=NR2)NR®2R% NRC(=NR?)R"?, NRZS(O)NRZR%, NR*S(O)R??,
NR2S(0):R?2, NRZS(0)(=NR)RP? NR?S(0),NR2R% S(O)R®?, S(O)NR®R%, S(0),R",
S(0):NR“R%,  OS(0O)(=NR})R®,  0S(0):R*?>, SFs, P(O)R™R#  OP(O)(OR")(OR?),
P(O)(OR™)(OR?2) u BR?R*¥?, mpuuem Ci-6 ankun, Cr ankenmn, Cas ankunun, Ce.4 apui, Ci-ia
LUKJIOAJNKUJ, 5-14 unenHsili retepoapun, 4-14 unenssiii rerepouukioankus, Ce.14 apui-Cis
ankmi-, Cs.g muknoankmwi-Cire ankwi-, (5-14 unennsiii rerepoapun)-Cire ankwi- u (4-14
ujieHHbli rerepouukoankun)-Ci.c ankui- u3 R* | kaxasiii HeoOs3aTeabHO, 3aMelensl 1, 2, 3, 4,
5, 6, 7 wnu 8 HE3aBUCUMO BBIOPAHHBIMH 3aMECTHTEISIMU R ¢

R® BriGpan us H, D, ranorena, Cis amkuna, Ci¢ ranorenankuna, Ca. ankeruna, Cas
ankuauna, Ce.s4 apuna, Cs.s uukioankuia, S5-14 uneHHoro rerepoapuia, 4-14 djneHHOTO
rerepouukinoankmna, Ce.14 apun-Ci.s ankuna-, Cs.i4 muknoankmi-Ci.e ankuna-, (5-14 anenHoro
rerepoapun)-Ci.¢ ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.¢ ankuna-, CN, NO,, OR®,
SR® NHOR®, C(O)R®, C(O)NR®R%, C(O)NR®(OR?), C(O)OR*, OC(0O)R®, OC(O)NR®R®,
NR®R® NRSNRSRE, NRSC(O)RP, NRPC(0O)OR®, NREBC(O)NRSR®B,  C(=NR)RY,
C(=NR®)NR®R% NRZC(=NR)NR®R% NRPC(=NR*)R"?*, NRZ*S(O)NRRE, NR*S(0O)R,
NR®S(0)RY, NRZS(0)(=NR#)RP NRS(0),NR“RE S(O)R®, S(O)NRSR%, S(0),RY,
S(0):NR®R®,  OS(O)=NR#)R®,  0OS(0):R*»®, SFs, P(O)RPR#  OP(O)(OR™)(ORP),
P(O)(OR™)(OR®) u BR”®R®, npuuem Ci-6 ankun, Ca anxenmn, Crs ankunun, Ce.4 apun, Ci-ia
LUKJIOANKuJ, 5-14 unenHsiii retepoapui, 4-14 unenssiii rerepouukioankus, Ce-14 apun-Cis
ankmi-, Cs.g mwknoankmwi-Cire ankwn-, (5-14 unennsiii rerepoapun)-Cis ankwi- u (4-14
ujleHHbIi reTepouukioankun)-Ci.c ankui- u3 R® | kaxasiii HeoOs3aTeabHO, 3aMelensl 1, 2, 3, 4,
5,6, 7 unu 8 HE3aBUCUMO BLIOPAHHLIMU 3aMecTuTeNAMHU R P;

Cy! npencrasnser co6oii Ce.14 apun, Cs.14 HUKITOANKUN, 5-14 uNeHHBIA reTepoapun, Uiu

4-14 unensplii rerepouMknoankui, npudeM Ce.s apun, Cs.s4 LEKIOANKWI, 5-14 4IeHHBIA
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rerepoaprl Win 4-14 4jaeHHbIA TeTepOLMKIOANKIIT HeoOs3aTebHO 3amemeH 1, 2, 3, 4, 5, 6, 7
WM 8 HE3aBMCUMO BBHIOPaHHBIMH 3aMecTuTesiMu R,

npu yciosuy, uto X npencrasnser coboii N, u Cy! npencrapnser co6oit 4-14 uneHHbIi
reTepOLMKIIOAKI, Torna 4-14 ujeHHbli retepormknoankun u3 Cy' sBIseTcss OTJIMYHBIM OT
He3aMeLIeHHOTO MOp(oNnHuIa,

Cy? npencrasnser coboit Ce.14 apun, C3-14 HUKNOANKH, 5-14 ueHHbIH reTepoapu, Wi
4-14 unenselii rerepoumknoankun, npudeM Ce.s apun, Cs.s muxmoankun, 5-14 uneHHbINR
rerepoapu Win 4-14 4jeHHbIA TeTepOLMKIOANKII HeoOs3aTenbHO 3amemeH 1, 2, 3, 4, 5, 6, 7
WM 8 He3aBUCUMO BBHIOPaHHBIMH 3amMecTuTessiMu RF;

kaxaeii R2, R2 R2 R¥B R® u R® nesasucumo Beibpan m3 H, Cis ankuna, Ci
rajorenankuna, Crs ankenuna, Cr¢ ankununa, Ce.14 apuna, Cs.14 IMKIOANKMWIA, 5-14 4I€HHOTO
rerepoapuina, 4-14 unennoro rerepouuknoankuna, Ce.14 apun-Cie ankuna-, Cs.14 LUKIOAIKUI-
Cis ankmma-, (5-14 unenHoro rerepoapuna)-Cie¢ amkmma- wu  (4-14  uneHHOrO
rerepouukioankmia)-Ci¢ ankuia-, npudeM Cie ankui, Cr.s amkenmn, Cr.s ankunmi, Ce.14 apu,
Cs.14 maxoanku, 5-14 unenHoro rerepoapwi, 4-14 unenHblil retepounkinoankmi, Ce.14 apui-
Ci6 ankun-, Cs.g4 muxinoankui-Cie ankwmi-, (5-14 unennsiii rerepoapuin)-Ci.s ankmn- u (4-14

uneHHbI rerepouuknoankun)-Cie ankmn- m3 R¥2, R RZ R¥B RS u R | kawmpri

2

HeoOs13aTeNbHO, 3aMenieHsl 1, 2, 3, 4, 5, 6, 7 uinn 8 He3aBUCHMO BBIOPAHHBIMU 3aMeCTUTESIMEI R
G.

2

unn mobsie R? u RY, mpucoenuueHHble K OMHOMY M TOMy ke atoMy N, BMecTe C

>
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHbBI, 00Pa3yIOT S- WIH O-UJICHHYIO reTepOaPUIbHYIO HITH
4-14 uneHHY!0 TIeTEPOLMKIOAIKWIBHYK) TIpyIIy, IpUYeM JaHHasg S5- Wik O-ujeHHas
reTepoapuiibHasi Wik 4-14 uneHHas reTepOLMKIIOANKUIIbHAS TPyINa HeoOs3aTeIbHO 3aMelleHa
1,2, 3 unu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMH RE

um mobsie R® u R, mpucoenunennbie Kk omHOMy u ToMy e atomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00PA3YIOT S- UJIH O-UJICHHYIO FeTePOAPUIBHYIO HITH
4-14 uneHHYI0 TreTEepOLMKIOANKWIBHYK) TpyHIly, IpU4eM JAaHHasg S5- win 6-ujeHHas
rerepoapwiibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

kaxeiii R®2 u RY nesasucumo BuiOpan us H, Ci ankmma, Cie ramorenankuna, Cae
ankenmna, Crs ankunmna, Ce.14 apuna, Cs.i4 nukinoankuna, S5-14 uneHHoro rerepoapuia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apmn-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankumna-, (5-14
yieHHoro rerepoapwn)-Cis ankunma- u (4-14 uneHHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.¢ ankwmi, Cars ankenun, Cy.s ankuami, Ce.14 apui, Cs.14 UUKIOATKIWI, S-14 4ieHHbIN
rerepoapui1, 4-14 unennsiii rerepouukaoankui, Ce.14 apui-Cie ankui-, Cs.14 nuknoankun-Ci.
ankui-, (5-14 unennpni rerepoapuin)-Cis ankuin- u (4-14 uneHHsldl rerepouukIoanki)-Cis
ankmi- w3 R®? u R | kaxnplit HeoGsa3aTenpHo, 3ameieHsl 1, 2, 3, 4, 5, 6, 7 uiu 8 He3aBHCHMO
BLIOpaHHBIME 3aMecTHTeNAMHU R G

kaxapii R u R® nesasucumo suidopan us H, OH, CN, Ci ankuna, Ci- ankokcu, Cis

ranoreHasnikmna, Cis ranoreHankokcu, Cr. ankenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
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LUKJIOAJKuIa, 5-14 uneHHOro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apui-Ci
ankmna-, Cs.i4 muknoankumi-Cres ankmna-, (5-14 unennoro rerepoapmna)-Cis ankmwia- u (4-14
YJIEHHOTO TeTepouukioankmia)-Ci.s aaKuna-;

kaxeii R?, R& RP u R® nesapucumo suibpan us H, Ci ankuna, Ci- ankokcu, Cie
ranoreHasnkmna, Ci ranoreHankokcu, Cr.s ankenuna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJIOAJIKWIIA, 5-14 uneHHOro rerepoapuna, 4-14 unennoro rerepouukinoankuia, Ce.14 apmi-Ci
ankuna-, Cs.i4 uuknoankun-Cie ankuna-, (5-14 unenHoro rerepoapuna)-Ci.s ankuna- u (4-14
YJIEHHOTO TeTepouukioankmia)-Ci.6 aaKuna-;

kaxeii R, R2 R™ y R nesasucumo Beibpan u3 H, Ci ankuna, Ci. ralOreHanKuia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apun-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unenHoro rerepoapuia)-Ci.s ankuna- u (4-14 unennoro rerepouukioankmia)-Ci.¢ aTKuiia-;

kaxaeii RZ, R¥, RP u R® wmesasucumo spi6pan m3 OH, Cis ankokcu u Cis
rajlOreHaJKOKCH;

unu mobbie R? u R* | mpucoenunennsie k ToMy ke atomy B, BMecTe ¢ atomMoM B, k

2
KOTOPOMY OHH TPHCOEANHEHBI, 00pa3yoT 5- HIN G-YJIEHHYIO I'eTePOLHMKIOAIKUIBHYIO TPYIIIY,
HeoOs3aTeNTbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankuna u Ci.¢ raJloreHaIKuia,

unu mobbie RP u R* | mpucoemunennbie k ToMy e atomy B, BMecTe ¢ atomMoM B, k

KOTOPOMY OHHU MPUCOEIUHEHBI, 00Pa3yloT S5- WiIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.¢ raJIOTeHaJIKIIA,

kaxabii RC, RP, RE, RF u RY nesaBucumo BbIOpaH u3 D, ranorena, okco, Ci.¢ ankuna, Ci.
¢ ranorenankuia, C.s ankenuna, Cr.c ankunuia, Ce.14 apuna, Cs.14 HUKIOATKIIA, 5-14 4I€HHOTO
rerepoapuiia, 4-14 unenHoro rereporukioankuna, Ce-14 apun-Cie ankuna-, C3.14 HUKIOATKHII-
Ci.6 anmkuna-, (5-14 unennoro rerepoapuiia)-Ci-¢ ankuna-, (4-14 4JeHHOTO reTepOLMKIOATKIIIA)-
Cis amxuma-, CN, NO,, OR* SR* NHOR* C(O)R™ C(O)NR*“R% C(O)NR*(OR™),
C(O)OR*, OC(O)R™, OC(O)NRR¥ NRR™ NRENR™“R# NR“C(O)RP, NR*C(O)OR™,
NRC(O)NR¥R¥, C(=NR*)R®* C(=NR*)NR*“R# NR“C(=NR*)NR*R* NRC(=NR*)R™,
NRS(O)R®, NR#S(O)NR™R¥, NR™S(0),R®™, NR™S(O)(=NR*)R® NR*“S(0),NR*“R%,
S(O)R®,  S(O)NR™R¥,  S(O)R™, S(0)NR“R*  OS(O)=NR*)R® OS(0)R™ SFs,
P(O)RHR&, OP(O)(OR™)(OR™), P(O)(OR™)(OR¥) u BRM™RM, npuuem Cis amkum Cars
ankenun, Cr.s ankunui, Ce.4 apun, Cs.a4 mukmoankwn, 5-14 uneHHbll rerepoapun, 4-14
yieHHbl rereponukiaoankmi, Ce.as apmn-Cire anmkmn-, Cs.as muxnoankmn-Cie ankmi-, (5-14
uneHHbIi reTepoapun)-Ci.6 ankun- u (4-14 unennsrii retepormkaoankun)-Ci.¢ ankui- u3 RE RP,
RE, RF u RS, xaxmplii HeobOs3aTenbHO, 3amemeHnsl 1, 2, 3, 4, 5, 6, 7 win 8 He3aBUCHMO
BLIOpaHHBIMU 3aMecTuTensmMu R H;

kaxpii R R u R mesasucumo Briopan us H, Ci. anxuna, Ci. ranorenankmia, Co-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, S5-14 wneHHoro rerepoapmia, 4-14

yieHHOro rerepounknoankmia, Ce.14 apun-Cie ankuna-, Cs.i4 muknoankmi-Ci.e ankmna-, (5-14
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yieHHoro rerepoapmwn)-Ci¢ ankmna- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.s ankmi, Cars ankeHun, Cz. ankuami, Ce.14 apui, Cs.14 UUKIOATKII, S5-14 dieHHbIN
rerepoapui1, 4-14 unennsiii rerepouuknoankui, Ce-14 apui-Cie ankun-, Cs.14 nuknoankui-Ci.
ankun-, (5-14 unenupni rerepoapuin)-Ci¢ ankui- u (4-14 uneHHsiit rerepouukiIoanku)-Cis
ankmi- n3 R* R u RY | kaxmelii HeoOs3aTenbHO, 3amernensl 1, 2, 3, 4, 5, 6, 7 i 8
HE3aBUCHMO BBLIOpaHHBIMH 3aMecTuTensMu R

umi mobeie R® u R%, npucoenunenHsle kK OMHOMY M TOMy e aToMy N, BMecTe ¢
atoMoM N, K KOTOPOMY OHH TNPHCOEIUHEHBbI, HEOOS3aTeNIbHO OOpa3yrT S5- WM O-4JICHHYIO
reTepoapuyibHY0 WIH 4-14 4JIeHHYI0 reTepOLMKIOANKUIBHYIO IPYIIy, IPUYEM JaHHAs S- WU
O-4JieHHasl reTepoapuiibHasi WK 4-14 4jieHHasl TeTePOILMKIIOATKUIbHAS TPYINa HeOOs3aTeIbHO
3amerneHa 1, 2, 3 unu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RH:

kaxpiii R% nesasucumo Buibpan us H, Cis ankmna, Ci ranorenankuna, C-¢ alkeHna,
Cy6 ankununa, Ce.14 apuna, Cs.i4 umkioankuna, 5-14-uneHHoro rerepoapuna, 4-14-uneHHOTO
rerepouuknoankmna, Ce.14 apun-Ci ankmna-, Cs.4 nuknoankun-Cie ankuna-, (5-14-uneHsbri
rerepoap)-Ci.¢ ankuna- u (4-14-uneHHbI reTeponukiIoankui)-Ci.6 alKuia-, IpuYeM Ka Kb
Cie anxun, Cire anxenun, Cre ankuHui, Ce.14 apwn, Cs.g4 UUKIOANKWI, S-14-dyieHHBIN
rerepoapuil, 4-14-unensslii rerepouuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muxnoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Ci¢ ankwi- u (4-14-uneHHeldi rereporuKIoanKmi)-Ci.
ankmi- u3 R* HeoGssarensHo 3amemen 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBHCUMO BBIOpaHHBIMU
3amectutensmu R,

kaxapii R® Hesasucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
ranoreHasnkmna, Cis ranoreHankokcu, Cr. anmkenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apui-Cis
ankuna-, Cs.i4 uuknoankun-Cie ankuna-, (5-14 unenHoro rerepoapuna)-Ci.s ankuna- u (4-14
YJICHHOTO TeTepoikioaikmna)-Cie ajakuia-

kaxaeii R™ u R& mesaBucumo BwiOpan n3 H, Cig ankuna, Cie amkokcw, Cie
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJIOaNKua, 5S-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ces.14 apmin-Ci
ankmna-, Cs.i4 muknoankui-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOruKIoanKui)-C .6 aKuia-,

kaxeii R u R¥ mesasucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Cae
ankenmna, Crs ankunmna, Ce.14 apwia, Cs.i4 nukmoankuna, S5-14 uneHHoro rerepoapwia, 4-14
yieHHoOro rerepouukioankmia, Ce.14 apmn-Ci.g ankmna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ aKkuia-;

kaxeii R u RM neszasucumo Beiopan 3 OH, Ci anmkokcn u Ci.6 TaTOTe€HATKOKCH,

unu mrobeie R* u RM mpucoenunennsie x Tomy sxe atomy B, BMecTe ¢ aTomoM B,
KOTOPOMY OHHU MPUCOEIUHEHBI, 00Pa3yloT S5- WiIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNIbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOreHaJIKIIIA,

kaxapiii RY nesaBucumo uibpan u3 D, ranoren, okco, Ci.¢ ankuna, Ci-¢ rajoreHajkuia,
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Cz.6 ankenuna, Cy¢ ankununa, Ce.14 apuna, Cs.14 LUKI0ANKUIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apui-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapmn)-Ci.¢ ankuna-, (4-14 unennoro rerepounkioankui)-Ci. ankuia-, CN,
NOz, OR®, SR®* NHOR®, C(O)R®, C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R™,
OC(O)NRcsts, NRCSRdS, NRCSNRCSRdS, NRCSC(O)RbS, NRCSC(O)ORas, NRCSC(O)NRCSRC[S,
C(=NRe5)Rb5’ C(=NR€5)NRCSRd5, NRcSc(zNReS)NRCSRdS, NRCSC(=NRe5)Rb5’ NRCSS(O)RbS,
NRCSS(O)NRCSRdS, NRCSS(O)szS, NRCSS(O)(:NReS)RbS, NRCSS(O)zNRCSRdS, S(O)Rbs,
S(O)NR® R, S(0)R™, S(0):NRSR¥ OS(O)=NR®)R® OS(O)R™, SFs, P(O)RPR#,
OP(O)(OR™)(ORP), P(O)(OR™)OR®) u BRPRF, mpuuem Cis ankmn, Cis amxenmn, Ca
ankuaun, Ce.as apun, Cs.as uwkimoankwn, 5-14 uneHHoro rerepoapuni, 4-14  dieHHBIN
rereporukinoankmi, Ce-14 apun-Cis anxwmia-, Cs.s mmxnoankun-Ci.s ankwi-, (5-14 uneHHsIH
rerepoapun)-Ci.6 ankun- u (4-14 unennsiii rerepouuknoankun)-Cie ankun- w3 RY | xaxmerii
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISTMHU RL

kaxpii R¥, R u RY nesasucumo ridpan us H, Ci ankmna, Ci ranorenankmia, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14-
yieHHoro rerepoapwn)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabii Ci.e ankun, Cr ankenun, Cr. ankunmi, Ce.14 apui, Cs.i4 nukimoankui, S-14-
4JleHHbI rerepoapus, 4-14-unenHblii rerepouuknoankus, Ce.14 apun-Cie ankumn-, Cs.a
mukiIoankun-Cis  ankmn-, (5-14-unennsiii  rerepoapun)-Cis  ankmn- u  (4-14-uneHHbIN
rereporuknoankun)-Cie ankua- u3 R¥, R® u R® meobssatensHo samemen 1, 2, 3 wumu 4
HE3aBHCUMO BLIOPaHHBLIMHU 3aMecTuTeIsamu R,

unn mobsie R® u R®, mpucoenunenHple K omHOMY M TOMy ke atomy N, BMecTe C
atoMoM N, K KOTOPOMY OHH NMPUCOETUHEHBI, 00Pa3YIOT 5- UM 6-YJIEHHYIO MeTepOapUIbHYIO HIIH
4-14 uneHHyX TIeTePOLUKIOANKWIBHYIO TIpylIy, MpU4eM JaHHasg S5- wWiu O-4leHHas
rerepoapuiibHas WK 4-14 djeHHas reTepoLUKJIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCHMO BBIOpaHHBIME 3aMecTuTeNsMu RY;

kaxpiii R® nezasucumo BuiGpan us H, Cis ankuna, Ci ranorenankuna, C.¢ alkeHna,
Cr¢ ankununa, Ce.14 apuna, Cs.i4 uukioankumia, 5-14-ujneHHoro rerepoapuna, 4-14-dneHHOTO
rereporukinoankmna, Ce.14 apun-Ci ankmna-, Cs.4 mukinoankun-Cie ankuna-, (5-14-uneHsbri
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHbIi reTeporukIoankui)-Ci.6 alKuia-, IprudeM KaKJIbIi
Cie anxun, Cire anxenun, Cre ankuHui, Ce.14 apwn, Cs.s4 UUKIOANKWI, S-14-ueHHbIN
rerepoapuil, 4-14-unensslii rerepouuknoankui, Ce.14 apun-Cis ankumn-, Cs.14 nuknoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cis ankwi- u (4-14-uneHHplli rereporUKIOaNK)-Ci.
ankun- u3 R® Heobs3arensHo 3amerned 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENIAMHE
R

kaxapii R® HesaBucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis

ranoreHasnikmna, Cis ramoreHankokcu, Cr. amkenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis

ankmna-, Cs.i4 mukinoankui-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankmia- u (4-14
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YJIEHHOTO TeTepouukoankmna)-Ci.s aaKuna-;

kaxaeii R® um R® mesapucumo BwiOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHasnikmna, Cis ranoreHankokcu, Cr. amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.4 muknoankui-Cire ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
YJIEHHOTO reTeporuKIoankui)-Ci.6 anKuna-;

kaxnpii R™ u R mesasucumo Bwiopan u3 H, Ci. ankuma, Cis ramorenankuna, Cis
ankenuna, Cr.s ankunmna, Ce.14 apuia, Cs.i4 nukimoankuna, S5-14 dneHHoro rerepoapuia, 4-14
yyeHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 muknoankumi-Ci.¢ ankmna-, (5-14
yyieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepouukioankm)-Ci.¢ alkuia-;

kaxpiii RIS u RY mezaucumo Beiopan 3 OH, Ci anmkokcn u Ci6 TaIOT€HATKOKCH,

umn mobeie R u R mpucoennnennsie k Tomy sxe atomy B, BMecTe ¢ aTomMoM B,
KOTOPOMY OHU TPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO TeTepPOLMKIIOANKHIBHYIO TPYIIY,
HeoOs3aTeNTbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.6 TaJIOTeHAIKIIA,

kaxeii R! nesasucumo Beibpan u3 D, ranorena, okco, Ci- ankuna, Ci.¢ raloreHaskiia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKI0ANKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apui-Ci¢ ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR¥*, SR*® NHOR*, C(O)R* C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R,
OC(O)NRCGRdG, NRCGRd6’ NRCGNRCGRd6, NRCGC(O)RbG, NRC6C(O)ORa6, NRCGC(O)NRCSRd6,
C(:NReG)RbG, C(:NRe6)NRC6Rd6, NRCGC(:NRE:G)NRwRdG’ NRCGC(:NReG)RbG, NRC6S(O)Rb6,
NRC6S(O)NRC6Rd6, NRC6S(O)2Rb6, NRCGS(O)(:NR%)RM’ NRC6S(O)2NRC6Rd6, S(O)Rb6,
S(O)NR®R¥,  S(0),R*, S(0)NR¥R® ~OS(O)=NR®)R®" 0OS(0)R*, SFs, P(O)RPRE,
OP(O)(OR™)(OR®), P(O)(OR™)(OR®) u BRIR¥ mnpuuem Ci.c amxmm, Cis ankenmnm, Ci
ankuaun, Ceas apwn, Cs.s mwkmoankwn, 5-14 unenHsldi retepoapwst, 4-14 dieHHbIN
rereporrkinoankmi, Ce-14 apun-Ci.s ankwmia-, Cs.is mmxnoankuin-Ci.s ankwi-, (5-14 uneHHbIH

rerepoapun)-Ci.6 ankui- u (4-14 unennslii rereporuknoankun)-Cre ankun- u3 R' | kaxmprii

,
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R’

kaxpiii R%® R u R% nesasucumo ribpan us H, Ci- ankuna, Ci ranorenankmia, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOTro rereporuknoankuia, Ce.14 apun-Cie ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yieHHoro rerepoapuwn)-Cis ankuna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabiid Ci.e ankmi, Cr ankenun, Cr.s ankunmi, Ce.14 apmn, Cs.i4 nukimoankui, 5-14-
4JleHHbI rerepoapus, 4-14-unenHbiii rerepounknoankun, Ce.4 apun-Cie ankun-, Cs.a
mukiIoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapmn)-Cis  ankmn- u - (4-14-aneHHbIN
rereporuknoankun)-Cie ankua- u3 R¥*, R u R% meobssatensno samemen 1, 2, 3 wmm 4
HE3aBHCUMO BLIOPAHHLIMU 3aMecTUTe AMu RY;

unn mobsie R® u R% mpucoenunenHele k omHOMY M ToMmy ke atomy N, BMecTe C

2

aToMoM N, K KOTOPOMY OHH IIPUCOETUHEHBI, 00PA3YIOT 5- UK 6-UJIEHHYIO MeTepOapUIbHYIO HIIH
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4-14 4neHHy0 TreTEPOLMKIOAIKWIBHYK) TIpyldIy, IpUYeM JAaHHasg S5- Wik O-ujeHHas
rerepoapuiibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeOOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTeNsIMu R’;

kaxbiii R% nesasucumo suiopan us H, Cis ankuna, Ci ragorenankuna, Ca-¢ ajJkeHuna,
Cz6 ankununa, Ce.14 apuna, Cs.i4 LuKIOANIKUia, 5-14-uneHHoro rerepoapuia, 4-14-uneHHOTO
rerepouuknoankuna, Ce.14 apun-Cis ankuna-, Cs.4 nuknoankun-Cic ankuna-, (5-14-uneHHbli
rerepoapmi)-Ci.¢ ankuna- u (4-14-ujgeHHbli reTepounkIoankun)-Cle aaKuia-, IpudeM KaKIblid
Cie ankun, Cire amxkenmn, Crs ankuHwi, Ce.14 apwn, Cs.a4 UUKIOANKWI, S-14-dyeHHBIN
rerepoapuil, 4-14-unennsiii rerepouuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennpnii rerepoapmn)-Cis ankwi- u (4-14-uneHHblli rereporUKIOanKim)-Ci.
ankun- u3 R® neobssarensHo 3amerned 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIME 3aMECTUTENISIME
R’

kaxaeii R® mesasucumo BwIOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis

ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.is
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Cis
ankmna-, Cs.i4 muknoankmi-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankwia- u (4-14
YJIEHHOTO TeTeponukioankuna)-Ci.s aaKuna-;

kaxaeii R® u R& mesasucumo BwiOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHankmna, Ci ranoreHankokcu, Cr. amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJI0AJKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
YJIGHHOTO reTepOoruKIoankui)-Ci.6 amKuia-,

kaxeii R u R® nesasucumo seibpan uz H, Ci amxuna, Ci ranorenankuna, Ca-
ankenmna, Cr.s ankunmna, Ce.14 apwia, Cs.i4 uukioankuna, S5-14 uneHHoro rerepoapuia, 4-14
4jieHHOro rerepouukioankuna, Ce.14 apun-Cie ankuna-, Cs.14 nuknoankun-Ci¢ ankuna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHoOro rerepouukioanku)-Ci.¢ ankuia-;

kaxpiii RI® u R nezaucumo Beiopan 3 OH, Ci anmkokcn u Ci.6 TaJIOr€HATKOKCH,

umn mobeie R® u R mpucoennnennsie k Tomy sxe atomy B, BMecte ¢ aTomoM B,
KOTOPOMY OHU TPUCOEIUHEHBI, 00Pa3yloT 5- UIH O-4JICHHYIO TeTepPOLMKIIOANKHIBHYIO TPYIIY,
HeoO0s3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOTeHAIKIIIA,

kaxeii R! nesapucumo Beibpan u3 D, ranorena, okco, Ci- ankuna, Ci.¢ raloreHasKiia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepouunkioankuia, Ce.14 apuin-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NO2, OR¥, SR¥ NHOR¥, C(O)RY’, C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)RY’,
OC(O)NRC7Rd7, NRC7Rd7, NRC7NRC7Rd7’ NRC7C(O)Rb7, NRC7C(O)ORa7, NRC7C(O)NRC7Rd7,
C(:NRS7)Rb7, C(:NRe7)NRc7Rd7’ NRC7C(:NRS7)NRC7R(17’ NRC7C(:NRe7)Rb7’ NRC7S(O)Rb7,
NRC7 S (O )NRC7Rd7, NRC7 S (O )sz7’ NRC7 S (O) (:NRe7 )Rb7, NRC7 S (O)ZNRC7Rd7, S (O )Rb7,
S(O)NR'RY, S(0O):RY, S(0)NRRY, OS(O)=NR¢)R®" OS(O):R", SFs, P(O)RI'R¥,
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OP(O)(ORM)(ORY), P(O)(ORY)(OR") u BRI'RY, mpuuem Cis amkun, Cis amxeHmn, Ci
ankuaun, Ceas apun, Cs.s mukmoankun, 5-14 unenssiét retepoapun, 4-14 dieHHbIN
rerepouuknoankmi, Ce.14 apun-Cie ankuia-, Cs.s muxnoankun-Ci.e ankui-, (5-14 uneHHbIH
rerepoapun)-Ci.6 ankun- u (4-14 unennsiii retepouuknaoankun)-Cie ankun- u3 R’ | kaxmapiit
HeoOA3aTeNbHO, 3aMeleHs! 1, 2, 3 unm 4 He3aBUCHMO BbIOpaHHBIMU 3aMecTuTenamu RE;

kaxapiii RY, R u RY meszasucumo sriopan us H, Ci. ankuna, Ci ranoresankuna, Ca-
ankenmna, Cr. ankununa, Ce-14 apuna, Cs.14 nuknoankuna, 5-14-unenHoro rerepoapuia, 4-14-
yieHHOro rerepouukioankuna, Ce.14 apun-Cis ankuna-, Cs.14 nuxmnoankmn-Ci.¢ ankuna-, (5-14-
yyieHHOro rerepoapun)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuma-,
npudeM Kaxabiid Ci.e amkun, Crs ankenun, Cr.s ankunmi, Ce.14 apwn, Cs.i4 mukmoankui, 5-14-
4YIeHHbI rerepoapus, 4-14-unenHbiii rerepounkinoankuy, Ce.4a apun-Cis ankumn-, Cs.a
mukI0ankun-Cis  ankmi-, (5-14-unennsiii  rerepoapmin)-Cis  ankmn- u - (4-14-wieHHbIR
rerepormknoankun)-Cie ankmi- u3 R, R u RY meobssatensHo samemen 1, 2, 3 wmm 4
HE3aBUCUMO BLIOpPAaHHBIMU 3aMecTuTessamMu R

i mobsie R u RY, mpucoenuuenHsle K omHOMY M TOMy ke atomy N, BMecTe ¢
aToMoM N, K KOTOPOMY OHH NPUCOETUHEHBI, 00Pa3YIOT 5- UM 6-WIEHHYIO FeTepOapUIbHYIO HIIH
4-14 u4neHHy0 TreTEPOLMKIOAIKWIBHYK) TIpyHIy, IpU4eM JAaHHasg S5- wWin O-ujeHHas
rerepoapriibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyNa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTensiMu RY;

xaxpii R® nesasucumo Buiopan us H, Cis ankuna, Ci ranorenankuna, Ca-¢ aJkeHnna,
Cz6 ankununa, Ce.14 apuna, Cs.i4 UMKIOANKUNA, S5-14-ujgeHHoro rerepoapuia, 4-14-uneHHOTO
rerepouuknoankuna, Ce.14 apun-Ci ankuna-, Cs.s4 muknoankun-Cic ankuna-, (5-14-uneHHbli
rerepoapui)-Ci.¢ ankuna- u (4-14-uneHHpll reTepounkIoankun)-Cie ajaKuia-, IpudeM Ka kKbl
Cis anxun, Cre amkenun, Ci ankunHui, Ce.14 apwn, Cs.i4 TUKIOATKUN, S-14-uneHHbIN
rerepoapui1, 4-14-unennsiii rereporuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muxnoankui-Ci.e
ankui-, (5-14-unennpnii rerepoapun)-Cis ankui- u (4-14-uneHHblli rerepoUuKIOanKim)-Ci.
ankun- u3 RY Heobs3arensHO 3amernes 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIME 3aMECTUTEIISAME
RX

kaxaeii R nesasucumo Beidopan u3 H, OH, CN, Cis anxuma, Crs amkenuna, Cis

ankokcu, Cis ramoreHankuna, Cie ramoreHankokcH, Cr. amkuamna, Ce.s apuna, Cs.g
LUKJIOANIKUA, 5-14 uneHHOro rerepoapuia U 4-14 4€eHHOrO reTepOLUKIOANIKNIIA,

kaxaeii RY u R¥ mesasucumo BwOpaH n3 H, Cig ankuna, Cis amkokcw, Cie
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankuamna, Ce.14 apuna, Cs.is
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouunknoankuna, Ce.14 apuin-Ci
ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Cis ankwmia- u (4-14
YJIGHHOTO reTepOIUKIOATKU)-C 1.6 aKMIa-,

kaxeii RY u R mesasucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Ca-
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukioankmna, S5-14 wneHHoro rerepoapmia, 4-14
yieHHoro rereporukioankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14

yyieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHHoro rerepounkyioanki)-Ci.¢ alkuina-;
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kaxeiii R u RY nezasucumo Beiopan 3 OH, Ci anmkokcu u Ci.6 TaJIOT€HATKOKCH,

umu mrobeie RI7 u RY mpucoenunennsie k ToMy ke atomy B, BMecTe ¢ aTomMoM B, k
KOTOPOMY OHHU NPUCOEIUHEHBI, 00Pa3yloT S5- WH O-4JICHHYIO I'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNIbHO 3aMeleHHY o 1, 2, 3 uin 4 3aMecTUTeNsIMU, He3aBUCUMO BBIOpaHHBIME 13 Ci
ankuna u Ci.¢ raJIOTeHAIKHUIIA,

xaxbii R nesapucumo suibpan us H, D, OH, ranorena, oxco, CN, C(O)OH, NH;, NO>,
SFs, Ci6 ankuna, Ci6 anmkokcu, Ci.¢ ramoreHankokcu, Ci rajorenankumna, Cie ankenumna, Cos
ankuauna, Ce.4 apuna, Cs.s uukioankuia, S5-14 uneHHoro rerepoapuia, 4-14 djneHHOTO
rerepouukioankuna, Ce.14 apmun-Ci.s ankuna-, Cs.i4 muxnoankmi-Ci.¢ ankuna-, (5-14 aneHHoro
rerepoapi)-Ci.¢ ankuna- v (4-14 4ieHHOTo reTeporukaoankmi)-Ci.6 aaKuia-; u

npuyeM Jro0ast reTepoapuiIbHas TPyMIa JOO0ro U3 BhIIENIEPEYHCIEHHBIX 3aMEeCTUTEEeH
HeoO0s3aTeNTbHO BKITIOUaeT N-OKCU Ha TIOOOM 00pa3yroIieM KOJIbIIO0 aTOME a30Ta.

B HeKOTOpBIX BapHAHTAX OCYIIECTBIICHHUS

X nmpencrasnser coboit CR?;

R! pribpan u3 H, Ci ankuna, Ci.¢ ranorenankuna, Ca.¢ ankenuna, Ca.¢ ankuauna, Co-14
apuna, Cs.14 mukioankuna, 5-14 ungeHHoro rerepoapuiia, 4-14 4jIeHHOrO reTepOLMKIIOANKIIIA,
Cs-14 apuin-Crs ankwmna-, Cs.i4 muknoankumi-Cre ankwna-, (5-14 unennoro rerepoapwn)-Cis
ankuna-, (4-14 unennoro rerepouuknoankun)-Cis amkuma-, OR¥, C(O)R®!, C(O)NRCR%,
C(0O)OR¥, C(=NRHR®!, C(=NRH)NRC'R¥ S(O)R?!, S(O)NRCR¥ S(0)R" u S(0);NR'R%,
npudeM Ci.s ankui, Cr ankenu, Cr.s ankuami, Ce.14 apui, Cs.14 TUKIOANKWI, 5-14 4ieHHbIN
rerepoapuii, 4-14 unennsiii rerepouuknoankui, Ce-14 apui-Cie ankun-, Cs.14 nuknoankun-Ci.
ankui-, (5-14 unenubni rerepoapuin)-Cis ankun- u (4-14 uneHHsiit rerepouukIoanki)-Cis
ankun- w3 R! | xaxnaeii HeoGssaTenbHo, 3amernenbl 1, 2, 3, 4, 5, 6, 7 unu 8 HE3aBUCHUMO
BLIOpAHHBIME 3aMecTHTeNsAMHU R B;

R? Bri6pan u3 H, D, ranorena, Cis amkuna, Ci¢ ranoresankuna, Ca. ankeruna, Cas
ankuauna, Ce.s4 apuna, Cs.s uukioankuia, S5-14 uneHHoro rerepoapuia, 4-14 djneHHOTO
rerepouukinoankmna, Ce.14 apun-Ci.s ankuna-, Cs.i4 muknoankmi-Ci.e ankuna-, (5-14 anenHoro
rerepoapun)-Ci.¢ ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.¢ ankuna-, CN, NO,, OR?,
SR¥Z, NHOR®, C(O)R"2, C(O)NR®ZR% C(O)NR2(OR?), C(0)OR*, OC(0)R"2, OC(O)NR*?R%,
NRCZRdZ, NRCZNRC2Rd2’ NRCZC(O)RbZ, NRCZC(O)ORaZ, NRCZC(O)NRCZRCD, C(=NR62)Rb2,
C(:NReZ)NRCZRdZ, NRCZC(:NReZ)NRCZRdZ, NRCZC(:NReZ)RbZ, NR¢? S(O)NRCZRdZ, NRczs(O)sz,
NR2S(0):R2, NRS(0)(=NR?)RP? NR?S(0)NR2R% S(O)R®?, S(O)NR®2R%, S(0),R",
S(0):NRR%Z,  OS(O)=NR})R®,  0OS(0):R*?, SFs, P(O)R™R#,  OP(O)(OR")(OR),
P(O)(OR™)(OR2) u BRZR*¥?, mpuuem C1-6 ankun, Ca ankenmn, Crs ankunun, Ce.4 apui, Ci-ia
LUKJIOANKuJ, 5-14 unenHsiii retepoapui, 4-14 unenssiii rerepouukioankus, Ce-14 apun-Cis
ankmi-, Cs.g mwknoankmwi-Cire ankwn-, (5-14 unennsiii rerepoapun)-Cis ankwi- u (4-14
ujieHHbIi reTepouukaoankun)-Ci.c ankui- u3 R? | kaxasiii HeoOs3aTeabHO, 3aMelensl 1, 2, 3, 4,
5, 6, 7 unn 8 HE3aBUCUMO BBIOPAHHBIMH 3aMeCTUTESIMU R ¢

R’ Buibpan u3 H, D, ranorena, Ci. ankuna, Ci¢ ranoresankuna, Cr ankenuna, Ca

ankunauna, Ce14 apuna, Cs.4 mukioankuia, 5-14 uneHHoro rerepoapuia, 4-14 ujpeHHOro
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rerepouuknoankmna, Ce.14 apun-Ci¢ ankuna-, Cs.4 muxnoankui-Ci.e ankuna-, (5-14 4aieHHoro
rerepoapun)-Ci.6 ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.s ankuna-, CN, NO,, OR®,
SR® NHOR®, C(O)R, C(O)NR®R%, C(O)NR®(OR*), C(O)OR*, OC(O)R", OC(O)NR®R®,
NRC3Rd3, NRC3NRC3RC[3’ NRC3C(O)Rb3, NRC3C(O)ORa3, NRC3C(O)NRC3Rd3, C(=NR€3)Rb3,
C(:NRe3)NRC3Rd3’ NRC3C(:NR€3)NRC3R(13’ NRC3C(:NRe3)Rb3’ NRC3 S(O)NRC3Rd3, NRC3S(O)Rb3,
NRC3S(O)2Rb3, NRC3S(O)(=NR63)Rb3’ NRC3S(O)2NRC3Rd3, S(O)Rb3, S(O)NRC3Rd3, S(O)sz3,
S(0):NR®R®,  OS(O)=NR#®)R®, 0S(0):R*»®, SFs, P(O)RPR#  OP(O)(OR™)(ORP),
P(O)(OR™)(OR?) u BRPR®, npuuem Ci.6 ankun, Cas ankenmn, Cas ankunmn, Ce.a4 apun, Ci.ia
OUKJIOANKu, 5-14 uneHHslid rerepoaputi, 4-14 unennbiii rerepouukioankui, Ce.14 apmi-Cis
ankmi-, Cs.s mwknoankmwi-Cire ankun-, (5-14 unennsiii rerepoapun)-Cis ankwi- u (4-14
4jleHHBIi reTepouuknoankun)-Ci.¢ ankmi- u3 R? | kaxasiii HeoOs3aTeabHO, 3aMerens! 1, 2, 3, 4,
5,6, 7 unu 8 HE3aBUCUMO BLIOPAHHBIMU 3aMecTuTeAMHU R P,

Cy! npencrasnser co6oii Ce.14 apun, Cs.14 HUKIOANKUN, 5-14 uNeHHBIA TeTepoapun, Uiu
4-14 unenselii rerepoumkynoankui, npudyeM Ce.as apun, Cs.a nuKIOankui, 5-14 4neHHbIA
rerepoaprl WK 4-14 4jeHHBIH TeTepPOLMKIOANKI HeoOs3aTebHO 3amemeH 1, 2, 3, 4, 5, 6, 7
WM 8 HE3aBMCUMO BBIOPaHHBIMH 3aMecTuTeN MU R,

npu yciosud, 4to Cy'! He npencrtaBiser coboli MUPUAMH-4-UI, HEOOA3aTENBHO
3aMeIneHHbIl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEIISIMU RE:

npu ycaosuu, uro Cy' He mpencrasnser cobolf NMUPUMHANH-4-UJ, HEOOA3ATEIHLHO
3aMeIleHHbli 1, 2, unu 3 He3aBUCMMO BbHIOpaHHBbIMH 3aMecTHTeNsIMU RE;

npu ycaosun, uyto Cy' He npencraBnser oGOl XUHOMMH-4-MI, HEOOA3aTENbHO
3aMeIneHHsbIi 1, 2, 3, 4, 5 win 6 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU RE;

Cy? npenctasnser co6oii Ce.14 apun, Cs.14 LIUKIOANKUN, 5-14 uNeHHBIA reTepoapun, Uiu
4-14 unenselii rerepoumknoankun, npudeMm Ce.s apun, Cs.s muxmoankun, 5-14 uneHHbIN
rerepoapus win 4-14 4YjeHHbII reTepoLUKIOANKUI Heobs3aTeapHo 3amertex 1, 2, 3, 4, 5, 6, 7
UM 8 HE3aBUCUMO BBHIOPaHHBIMH 3amMecTuTessiMu RF;

kaxeii R, R R RZ R RZ R® R y R mesasucumo Beibpan 3 H, Cis
ankuna, Ci¢ ranoresankuna, Cz.s ankenuna, Cr.¢ ankununa, Ce.14 apuna, Cs.14 qUKIOANKUIA, S-
14 unennoro rerepoapuia, 4-14 unenHoro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.i4
ukaoankun-Cis ankuna-, (5-14 unennoro rerepoapmia)-Ci¢ ankmia- u (4-14 uneHHOrO
rerepouukioankmia)-Ci¢ ankuia-, npudeM Cie ankui, Cr.s amkenmn, Cr.s ankuumi, Ce.14 apu,
Cs.14 nuknoankwi, 5-14 unenHslii rerepoapud, 4-14 unennslii rerepounknoankmi, Ce.14 apun-Ci.
6 amkui-, Cs.i4 muknoankun-Cire ankwi-, (5-14 unennsni rerepoapun)-Cis ankwi- u (4-14
uneHHbIH retepormkaoankun)-Cio ankm- u3 R*, R R4 R#2 R R R® RS u R® | kawnprit

HeoOs13aTeNbHO, 3aMenieHsl 1, 2, 3, 4, 5, 6, 7 unn 8 He3aBUCHMO BBIOPAHHBIMU 3aMeCTUTEISIMEI R
G.

2

umn mobsie R u RY, mpucoenuuenHsle K omHOMY M TOMy ke atoMy N, BMecTe C

2
aToMoM N, K KOTOPOMY OHH IIPUCOETUHEHBI, 00PA3YIOT 5- UK 6-UIEHHYIO FeTePOapUIIbHYIO HIIH
4-14 4neHHy!0 TreTEPOLMKIOAIKWIBHYK) TIpyIIy, IpUYEeM JaHHasg S5- Wik O-ujeHHas

rerepoapuiibHas WK 4-14 ujeHHas reTepoLUKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa
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1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

win mobsie R u RE UCOeqUHEHHbIE K OJOHOMY H TOMY K€ aToMy N, BMeECTe C
2

>
aToMoM N, K KOTOPOMY OHH IIPUCOETUHEHBI, 00Pa3YIOT 5- UM 6-UIEHHYIO FeTepOapUIbHYIO HIIH
4-14 u4neHHY!0 TIeTEePOLMKIOAIKWIBHYK) TIpyIIy, IpUYeM JaHHasg S5- Wik O-ujeHHas
reTepoapuiibHasi Wik 4-14 uneHHas reTepOLMKIIOANKUIIBHAS TPyINa HeoOs3aTeIbHO 3aMelleHa
1,2, 3 unu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU RE;

umi mobeie R® u R®, npucoenunennsie k omHOMy M ToMy ke aToMy N, BMecTe ¢
atoMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00PA3YIOT 5- UM 6-YJIEHHYIO MeTepOapUIIbHYIO HIIH
4-14 uneHHY0 TIeTEePOLMKIOAIKWIBHYK) TpyHIly, IpU4eM JaHHasg S5- win 6-ujeHHas
rerepoapwiibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 wiu 4 He3aBUCHMO BHIOPAHHBIMU 3aMECTUTEIISIMU RE;

kaxeii RP RP2 u R mesaBucumo Bui6pan us H, Ci.¢ ankuna, Ci ranoresankmna, Ca-
ankenmna, Crs ankunmna, Ce.14 apuna, Cs.i4 nuknoankuna, S5-14 uneHHoro rerepoapuia, 4-14
yieHHOro rereporukioankmia, Ce.14 apmn-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yieHHoro rerepoapwn)-Cis anmkmna- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.¢ ankmi, Cars ankenun, Cr. ankuamn, Ce.14 apui, Cs.14 UUKIOATKIWI, S5-14 dieHHbIN
rerepoapui1, 4-14 unennsiii rerepouuknoankui, Ce.14 apui-Cie ankun-, Cs.14 nuknoankui-Ci.
ankui-, (5-14 unennpni rerepoapuin)-Cis ankuin- u (4-14 uneHHslii rerepouukiIoanki)-Cis
ankmi- 3 RP, R®? g R

HE3aBUCHUMO Bbl6paHHbIMI/I 3aMecTUuTeIsIMu R G;

, Kaxkablii HeoOsi3aTenbHO, 3amernensl 1, 2, 3, 4, 5, 6, 7 unu 8

kaxapii R, R u R® nesasucumo suiopan uz H, OH, CN, Ci. ankuna, Ci- alIKOKCH,
C1.6 ranorenankuna, Cis rajgoreHankokcu, Cr.s ankenuna, Crs ankununa, Ce.s apuia, Cs.g
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apui-Cis
ankuna-, Cs.i4 uuknoankun-Cie ankuna-, (5-14 unenHoro rerepoapuna)-Ci.s ankuna- u (4-14
YJICHHOTO TeTepoikioaikmna)-Cie ajakuia-

kaxpii R2, R&2, RP u R& nezapucumo Buibpan us H, Ci ankuna, Ci. ankokcn, Cie
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJIOaNKua, 5S-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ces.14 apmin-Ci
ankmna-, Cs.i4 muknoankui-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankuna- u (4-14
YJIEHHOTO TeTeponukioankmna)-Ci.6 aaKuna-;

kaxeii R, R2 R™ p R nesasucumo Beibpan u3 H, Ci ankuna, Ci. raloreHanKuia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apuin-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unenHoro rerepoapuia)-Ci.¢ ankuna- u (4-14 unennoro rerepouukioankmia)-Ci.¢ aKuiia-;

kaxaeii RZ, R¥ RP u R® mesasucumo spi6pan m3s OH, Cis ankokcu u Ci
raJIOTeHaIKOKCH,

win mobsie RZ? u R¥ | HCOeqUHEHHbIE K TO sxe atomy B, BmecTe ¢ atomoM B, k
2 2

2
KOTOPOMY OHH NPHCOEANHEHBI, 00pa3yoT 5- MIN G-YJIEHHYIO IeTePOLMKIOANKUIBHYIO TPYIIILY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BBIOpaHHBIMH 13 Ci

ankuna u Ci¢ rajJor¢HaJiKkmJjia,
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unu moobbie RP u R* | npucoemunennbie k ToMy ke atomy B, BMecTe ¢ atomMoM B, k

KOTOPOMY OHH NPHCOEANHEHBI, 00pa3yoT 5- MM G-YJIEHHYIO I'eTePOLMKIOAIKUIBHYIO TPYIIILY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.¢ raJIOreHaJIKIIa,

kaxaeii RE RC RP) RE, RF u RY nesasucumo Beibpan us D, ramorena, okco, Ci
ankmna, Ci ranorenankuna, Cz ankenuna, Cy ankununa, Ce.14 apmia, Cs.14 OUKIOANKIIIA, S-
14 unennoro rerepoapuna, 4-14 unensoro rereponuknoankuia, Ce.14 apun-Cis ankuna-, Cs.i4
ukoankuia-Cre ankuna-, (5-14 unenHoro rerepoapmna)-Cis ankuia-, (4-14 dieHHOro
rerepormknoankuna)-Ci amkuna-, CN, NO,, OR*, SR* NHOR*, C(O)R"™, C(O)NR*“R%,
C(O)NR®(OR*), C(O)OR*, OC(O)R?, OC(O)NRR# NRR™ NRH“NR*“R# NRC(O)R®,
NR“C(0)OR*, NRUC(O)NR¥“R¥, C(=NR*)R® C(=NR*)NR*“R# NR“C(=NR*)NR*‘R%,
NR¥C(=NR*)RP, NRS(O)R® NR#S(O)NR™R%, NR“S(0)R™, NRS(O)(=NR*)R™,
NRS(0):NR¥“R#, S(O)R®,  S(O)NR®“R¥, S(0)R™, S(0):NR%R¥ OS(O)=NR*)R™,
OS(0):R™, SFs, P(O)R™R#* OP(O)(ORM)(OR™), P(O)(ORM)(OR™) u BRM*R¥, mpuuem Ci
ankun, Crs ankenus, Crs ankunun, Ce.14 apuit, Cs.14 HUKIOAJKHII, 5-14 4IEHHOTO T€TEPOAPHI,
4-14 unennsiii rerepouukaoankui, Ce.14 apmi-Ci.¢ ankmi-, Cs.14 muxinoankmi-Ci.¢ ankmi-, (5-14
uneHHbIH rerepoapun)-C.¢ ankun- u (4-14 unennsiit rerepormkaoankun)-Ci.¢ amxmi- n3 RE, RC,
RP, RE, RF u RO

BLIOpaHHBIMU 3aMecTuTensamu R H;

, Kaxkapli HeoOs13aTenbHO, 3aMernenbl 1, 2, 3, 4, 5, 6, 7 unu 8 He3aBUCUMO

kaxeii R* R u R% mesasucumo Briopan us H, Ci. anxuna, Ci. ranorenankmna, Co-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 wneHHoro rerepoapmia, 4-14
yieHHoro rereporukiaoankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankun-Ci.¢ ankuna-, (5-14
yneHHoro rerepoapmwn)-Ci¢ ankuna- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npuueM Ci.¢ ankui, Crs ankenun, Cae ankuami, Ce.14 apun, Cs.14 nukioankuwi, 5-14 uineHHbIN
rerepoapu1, 4-14 unennsiii rerepormkioankui, Ce.14 apui-Ci ankui-, Cs.14 muknoankui-Ci.
ankui-, (5-14 unenunbni rerepoapui)-Ci.s ankuia- u (4-14 uneHHsldi retepouukIoankii)-Ci.s
ankmi- m3 R* R y R#

HE3aBHUCHUMO Bbl6paHHbIMI/I 3aMeCTUTENISIMU R H,

KaKJbIii HeoOs3aTeNbHo, 3amemensl 1, 2, 3, 4, 5, 6, 7 unu 8

2

win mobsie R® u RY, mpucoenuuenHple K ogHOMY M ToMy ke atomy N, BMecTe C

,
atoMoM N, K KOTOPOMY OHH TNPHCOEIUHEHBI, HEOOS3aTeJIbHO OOpa3yroT S5- WM O-4JICHHYIO
reTepoapuyIbHYI0 WIH 4-14 4JI€eHHYH reTepOLMKIOANKUIBHYIO IPYINIy, IPUYEM JaHHAs 5- WU
6-uJieHHasl reTepoapuiibHasi WK 4-14 djeHHasl TeTePOLUKIIOATKUIbHAS TPYIa HeOOs3aTeIbHO
3amerneHa 1, 2, 3 unu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU RH:

kaxpiii R% nesasucumo suibpan us H, Cis ankmna, Ci ranorenankuna, C-¢ alkeHna,
Cy6 ankununa, Ce.14 apuna, Cs.14 uukioankuia, S-14-uneHHoro rerepoapuna, 4-14-uneHHOTO
rerepouuknoankmna, Ce.14 apun-Ci ankmna-, Cs.4 nuknoankun-Cie ankuna-, (5-14-uneHsbri
rerepoapi)-Ci¢ ankuna- u (4-14-uneHHbIi reTeponukiIoankmi)-Ci.¢ alKuia-, IpHYeM Ka Kbl
Cie ankun, Cie amxkenun, Cre ankuHui, Ce.14 apwn, Cs.i4 TUKIOANKWI, S-14-ueHHBbIN
rerepoapuii, 4-14-unensbiii rereporuknoankui, Ce-14 apun-Cig ankumi-, Cs.14 muxnoankui-Ci.

ankun-, (5-14-unennenii rerepoapun)-Cis ankuia- u (4-14-uneHHeldi rereporukiIoankui)-Ci.
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ankmi- u3 R* mHeoGssatensHo 3amemen 1, 2, 3, 4, 5, 6, 7 wia 8 HE3aBHCUMO BBIOpaHHBIMU
3amectutensmu R,

kaxapii R® nesasucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
ranoreHasnikmna, Ci ramoreHankokcu, Cr.s ankenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ua
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apun-Cis
ankuna-, Cs.i4 umknoankun-Ci ankuna-, (5-14 unenHoro rerepoapuna)-Ci.s ankuna- u (4-14
YJICHHOTO TeTepoikioankumna)-Cie ajakuia-

kaxaeii R™ u R& mesaBucumo BwOpan n3 H, Cis ankuna, Cie amkokew, Cie
ranoreHankmia, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.is
HUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ces.14 apmin-Ci
ankmna-, Cs.i4 muknoankui-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOruKIoanKui)-C .6 aKuia-

kaxeii R 1 R¥ mesasucumo Beibpan u3 H, Ci amxuna, Ci ranorenankuna, Ca
ankenmna, Crs ankunmna, Ce.14 apwia, Cs.i4 nukimoankuna, S5-14 uneHHoro rerepoapwia, 4-14
yieHHoro rerepouukioankmia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO retepoapu)-Ci.¢ ankuia- u (4-14 uneHHOro rerepouukioanki)-Ci.¢ aKkuia-;

kaxeii R u RM neszasucumo Beiopan 3 OH, Ci anmkokcu u Ci6 TaTOTe€HATKOKCH,

unu mrobeie R* u RM mpucoenunennsie x ToMy sxe atomy B, BMecTe ¢ aTomMoM B,
KOTOPOMY OHHU MPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIITY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOreHAJIKIIIA,

kaxapiii RY nesaBucumo Buibpan u3 D, ranoren, okco, Ci. ankuna, Ci-¢ rajoreHajkuia,
Ca¢ ankenuna, Ca ankununa, Ce-14 apuna, Cs.14 nukjoankuna, 5-14 4jgeHHoro rerepoapuia, 4-
14 unennoro rerepouukioankuia, Ce.14 apui-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapuin)-Ci.¢ ankuna-, (4-14 unennoro rereporukioankui)-Ci. ankuna-, CN,
NOz, OR®, SR® NHOR®, C(O)R?, C(O)NR®R® C(O)NR®(OR¥), C(O)OR®, OC(O)R™,
OC(O)NRCSRdS, NRCSRdS, NRCSNRCSRdS, NRCSC(O)RbS, NRCSC(O)ORaS, NRCSC(O)NRCSRdS,
C(:NReS)RbS’ C(:NReS)NRCSRdS, NRCSC(:NReS)NRCSRdS, NRCSC(:NReS)RbS’ NRCSS(O)RbS,
NR®S (O)NRCSRdS, NR®S (O)szS, NR®’ S(O)(:NReS)RbS, NRS (O)zNRCSRdS, S(O)Rbs,
S(O)NR®R®,  S(0)R™, S(0):NR®R¥ OS(0O)=NR*)R® OS(O):R™, SFs, P(O)RPR#,
OP(O)(OR™)(ORP), P(O)(OR®)YOR®) u BRPRF, mpuuem Cis ankmn, Cis anxenmi, Ci
ankuaun, Ce.s apun, Cs.ag uwknmoankwn, 5-14 uneHHoro rerepoapuni, 4-14  dieHHBIN
rerepouuknoankmi, Ce.14 apun-Cis anxwmia-, Cs.s mmxnoankuin-Ci.s ankwi-, (5-14 uneHHSIH

rerepoapun)-Ci.s ankui- u (4-14 unensbiii rerepormknoankun)-Cis ankui- uz RY | kasmprii

,
HeoO0s13aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RL

kaxeiii R?, R u RY nesasucumo ridpan us H, Ci ankmna, Ci ranorenankmna, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apmia, Cs.i4 nukioankuna, 5-14-uneHHoro rerepoapuia, 4-14-
yeHHOro rereporukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmn-Ci.¢ ankuna-, (5-14-
yieHHoro rerepoapun)-Cirs ankuwna- u (4-14-uneHHoro rerepouukioankmi)-Cie alkuia-,

npuueM Kaxabid Ci.s amkui, Cae ankenwmn, Cr.e ankuumi, Ce.14 apwi, Cs.4 uukimoankmi, S-14-
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4JleHHbII rerepoapus, 4-14-unenHbiii rerepouuknoankus, Ce.14 apun-Cie ankun-, Cs.a
mukiIoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapun)-Cis  ankmn- u - (4-14-uneHHbIN
rereporuknoankun)-Cie ankua- u3 R¥, R® u R® meobssatensHo samemen 1, 2, 3 wumu 4
HE3aBHCUMO BHLIOPaHHBLIMHU 3aMecTuTeasamu R,

unn mobsie R® u R®) mpucoemuneHHble K omHOMY M TOMy ke atoMy N, BMecTe C
atoMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, O0PA3YIOT 5- UM 6-YJIEHHYIO FeTePOaPUIIbHYIO HIIH
4-14 uneHHyX0 TIeTePOLUKIOANKWIBHYIO TIpylIy, MpU4eM JaHHas S5- wWid O-4leHHas
rerepoapwiibHas WK 4-14 4jeHHas reTepoLUKJIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCHMO BBIOpaHHBIME 3aMecTuTeNsmu RY;

kaxpiii R® nesasucumo BuiGpan us H, Cis ankuna, Ci ranorenankuna, C.c ajlkeHna,
Cr¢ ankununa, Ce.14 apuna, Cs.14 uukioankuia, 5-14-ujgeHHoro rerepoapuna, 4-14-dneHHOTO
rereporukinoankmna, Ce.14 apun-Ci ankmna-, Cs.4 muknoankun-Cie ankuna-, (5-14-uneHsbli
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHblil reTeporukiIoankui)-Ci.6 alKuia-, IprudeM KaKJIbIi
Cie anxun, Cire anxenmn, Cre ankuHui, Ce.14 apwn, Cs.s4 muKIOANKui, S-14-uieHHbIN
rerepoapuil, 4-14-unensslii rerepouuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cie ankmwi- u (4-14-uneHHblli rereporuKIOanKmi)-Ci.
ankun- u3 R® Heobs3arensHo 3amerned 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENISAMHE
R

kaxaeii R® HesaBucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis

ranoreHasnikmna, Cis ramoreHankokcu, Cr.s amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ua
LUKJI0AJKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.i4 mukoankumi-Cie ankuna-, (5-14 unennoro rerepoapmna)-Cis ankmia- u (4-14
YJIEHHOTO TeTepouukoankuna)-Ci.6 aaKuna-;

kaxnpii R® um R® mesasucumo Buibpan m3 H, Cie ankuma, Ci ankokcn, Cis
ranorenankmna, Ci.s ramoreHankokcu, Cire ankenwna, Cr.s ankunmna, Ce.s apuna, Cs.ia
LUKJIOAJKuIa, S-14 uneHHoro rerepoapwuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Cis
ankmna-, Cs.4 muknoankuia-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOUKIoaTKui)-C 1.6 aaKuia-,

kaxeii R 1 R neszaBucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Cae
ankenwna, Crs ankunmna, Ce.14 apuia, Cs.i4 nukinoankuna, 5-14 uneHHoro rerepoapuia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apmn-Ci.g ankmna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ alkuia-;

kaxpiii R u RY nezasucumo Beiopan 3 OH, Ci anmkokcu u Ci6 TaTOTe€HATKOKCH,

unn mobeie R u R mpucoennnennsie k ToMy ke atomy B, BMecTe ¢ aTomMoM B,
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOTeHAIKIIA,

kaxpii R! nesapucumo Beibpan u3 D, ranorena, okco, Ci-6 ankuna, Ci.¢ raloreHajkiia,
Cz.6 ankenuna, Cy¢ ankununa, Ce-14 apuna, Cs.14 LUKI0ANKUIA, 5-14 uleHHOro rerepoapuia, 4-

14 unennoro rerepouunkioankuia, Ce.14 apui-Ci¢ ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
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14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmia-, CN,
NOz, OR¥*, SR* NHOR*, C(O)R* C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R,
OC(O)NR®R% NRPRY NRONR®R® NR®C(O)R*, NR“C(O)OR¥, NR®C(O)NR*R%,
C(=NR®)R*® C(=NR®)NR®R®  NR®C(=NR®)NR®R® NR®C(=NR®)R®, NR®S(O)R®
NR®S(O)NR®R%® ~ NRS(0)R", NR® S(O)(=NR®)R*, NR®S(0),NR®R%,  S(O)R,
S(O)NR®R¥,  S(0);,R*, S(0)NR®R® ~OS(O)=NR®)R®" 0OS(0)R*, SFs, P(O)RPRE,
OP(O)(OR"™)(OR®), P(O)(OR™)(OR®) u BRIR¥, npuuem Cis anxum, Cis ankenmn, Coe
ankuHmwi, Ce.a4 apun, Cs.a4 muknoankui, S5-14 uneHHbll retepoapun, 4-14 uneHHbIN
rerepormkioanki, Ce.14 apun-Cie anmkmn-, Cs.i4 muknoankun-Cire ankwi-, (5-14 wieHHbIR

rerepoapun)-Ci.6 ankui- u (4-14 unennslii rereporpknoankun)-Cire ankun- u3 R! | kaxmprii

>
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R’
kaxpiii R%®, R u R% nesasucumo eibpan us H, Ci ankmna, Ci ranorenankmia, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOTro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yyeHHOro rerepoapun)-Cis ankuna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabiid Ci.e ankumn, Crs ankenun, Cr.s ankunmi, Ce.14 apmn, Cs.i4 nukimoankui, 5-14-
4JleHHbI rerepoapus, 4-14-unenHbiii rerepouuknoankun, Ce.4 apun-Cis ankumn-, Cs.a
mukiIoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapmn)-Cis  ankmn- u - (4-14-aneHHbIN
rereporuknoankun)-Cie ankui- u3 R¥*, R u R% meobssatensno samemen 1, 2, 3 wmu 4
HE3aBHCUMO BLIOPAHHLIMU 3aMecTuTe AMu RY;
umu mobbie R® u R%, mpucoenunennbie k omHOMy u ToMy e aTomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00Pa3yIOT 5- WJIH O-UJICHHYIO reTepOapUIbHYIO WITH
4-14 duneHHYK TeTepPOLUKJIOANKIIIBHYIO TPYyIIy, MpPUYeM JaHHas S- Wik O-4ieHHas
rerepoapuiibHasi Win 4-14 uneHHas reTepOLMKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa
1,2, 3 unu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R’
kaxbiii R nezaBucumo Buiopan u3 H, Cis ankuna, Ci ragorenankuna, C.c alkeHna,
Cr¢ ankununa, Ce.14 apuna, Cs.14 uukioankuia, 5-14-ujgeHHoro rerepoapuia, 4-14-uneHHOTO
rerepouukinoankmna, Ce.14 apun-Cie ankmna-, Cs.4 muknoankui-Cie ankuna-, (5-14-uneHHblii
rerepoapi)-Ci.¢ ankuna- u (4-14-4yieHHbIi reTeporuKIoankui)-Ci.6 alKuia-, IpruYeM KaKIbIi
Cis anxun, Cire anmxkenmn, Cre ankuHui, Ce.14 apwn, Cs.s4 muKIOankui, S-14-dneHHbIN
rerepoapuil, 4-14-unensslii rerepouuknoankui, Ce-14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cis ankmwi- u (4-14-uneHHpll reTeporuKIOaNKm)-Ci.
ankun- u3 R® Heobs3arensHo 3amerned 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENISAMHE
R’
kaxaeii R® Hesasucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHasnikmna, Cie ranoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.is
LUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmia-, Cs.i4 muknoankumi-Cies ankuna-, (5-14 unennoro rerepoapmna)-Cis ankmwia- u (4-14
YJIEHHOTO reTepouukioankmia)-Ci.s aaKuna-;

kaxaeii R® u R& mesapucumo BwiOpan n3 H, Cig ankuna, Cis amkokcs, Cie
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ranoreHasnkmna, Cie ramoreHankokcu, Cr.s amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ua
LUKJIOAJKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.i4 muknoankui-Cirs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwia- u (4-14
YJIGHHOTO reTepOruKIoankui)-Ci.6 amKuia-,

kaxeii R u R® nesasucumo seibpan uz H, Ci amxuna, Ci ranorenankuna, Ca-
ankenuna, Cr.s ankunmna, Ce.14 apwia, Cs.i4 nukinoankuna, 5-14 uneHHoro rerepoapuia, 4-14
yyieHHOro rerepouukioankuia, Ce.14 apun-Ci.e ankuna-, Cs.14 uukioankmi-Ci ankuna-, (5-14
yyieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepouukioanku)-Ci.¢ ankuia-;

kaxpiii R u R nezaucumo Beiopan 3 OH, Ci anmkokcn u Ci.6 TaIOr€HANTKOKCH,

umn mobeie R® u R mpucoennnennsie k Tomy xe atomy B, BMecte ¢ aTomoM B,
KOTOPOMY OHU TIPUCOEIUHEHBI, 00Pa3yIoT S5- WIH O-4JICHHYIO T'eTepPOLMKIIOANKHIBHYIO TPYIIY,
HeoO0s3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOreHAIKIIA,

kaxeii R! nesapucumo Beibpan u3 D, ranorena, okco, Ci-¢ ankuna, Ci.¢ raloreHasKkiia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apuin-Cig ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapun)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR¥, SR¥ NHOR¥, C(O)RY”, C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)RY’,
OC(O)NRC7Rd7, NRC7Rd7, NRC7NRC7Rd7’ NRC7C(O)Rb7, NRC7C(O)ORa7, NRC7C(O)NRC7Rd7,
C(:NRS7)Rb7, C(:NRe7)NRc7Rd7’ NRC7C(:NRS7)NRC7R(17’ NRC7C(:NRe7)Rb7’ NRC7S(O)Rb7,
NRC7 S (O )NRC7Rd7, NRC7 S (O )sz7’ NRC7 S (O) (:NRe7 )Rb7, NRC7 S (O)ZNRC7Rd7, S (O )Rb7,
S(ONR'RY, S(0):RY, S(0):NRRY, OS(O)=NR®)R®" OS(O):R", SFs, P(O)RI'R¥,
OP(O)(ORM)(ORY), P(O)(ORY)(OR") u BRI'RY mpuuem Ci ankun, Cis amkenun, Ci
ankuHuy, Cea4 apun, Cs.4 nuknoankun, 5-14 uneHHblii rerepoapui, 4-14  dieHHbIN
rereporukyoankul, Ce.14 apun-Cie ankun-, Cs.4 muxnoankun-Cie ankui-, (5-14 dneHHbIi

rerepoapun)-Ci.6 ankun- u (4-14 unensslii reteponukioankun)-Cie ankun- w3 R’ | kaxmwrit

,
HeoO0s3aTeNbHO, 3aMelieHbl 1, 2, 3 uiu 4 He3aBUCUMO BbIOPAHHBIMH 3aMECTHTEIISIMU RX:

kaxpiii R, R u RY nesasucumo Beibpan u3 H, Ci- ankuna, Ci ranmorenankmia, Ca-
ankenuna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOTro rereporukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yyieHHOro rerepoapun)-Cis ankuna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabiid Ci.e anmkun, Crs ankenun, Cr.s ankunmi, Ce.14 apwi, Cs.i4 nukmoankui, 5-14-
4ieHHbI rerepoapus, 4-14-unenHbiii rerepouuknoankus, Ce.4a apun-Cis ankumi-, Cs.a
mukiIoankui-Cis  ankmin-, (5-14-unennsiii  rerepoapmn)-Cis  ankmn- u - (4-14-uneHHbIR
rereporuknoankun)-Cie ankua- u3 R, R u RY meobssatensHo samemen 1, 2, 3 wmu 4
HE3aBHCUMO BLIOpPaHHBIMU 3aMecTuTessamMu R,

umn mobsie R u RY, mpucoenuuenHele Kk omHOMY M TOMy ke atoMy N, BMecTe C

2
aToMoM N, K KOTOPOMY OHH IIPUCOETUHEHBI, 00PA3YIOT 5- UK 6-UIEHHYIO FeTePOapUIIbHYIO HIIH
4-14 4neHHy!0 TreTEPOLMKIOAIKWIBHYK) TIpyIIy, IpUYEeM JaHHasg S5- Wik O-ujeHHas

rerepoapuiibHas WK 4-14 ujeHHas reTepoLUKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa
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1, 2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTensMu RY;

xaxbiii R® nesasucumo Buiopan us H, Cis ankuna, Ci ranorenankuna, Ca-¢ aJkeHna,
Cr6 ankununa, Ce.14 apuna, Cs.i4 UMKIOANIKUia, 5-14-uneHHoro rerepoapuia, 4-14-uneHHOTO
rerepouuknoankuna, Ce.14 apun-Ci ankumna-, Cs.s4 nuknoankun-Ci ankuna-, (5-14-uneHHbri
rerepoapun)-Ci.¢ ankuna- u (4-14-uneHHpll reTepouukIoankun)-Cie ajaKuia-, IpudeM Ka kKbl
Cis anxun, Cre amkenun, Ci ankunHui, Ce.14 apw, Cs.4 OUKIOATKUN, S-14-uneHHbIN
rerepoapuii, 4-14-unensbiii rereporuknoankui, Ce.14 apun-Cig ankun-, Cs.14 muknoankui-Ci.e
ankui-, (5-14-unennpii rerepoapmn)-Cis ankui- u (4-14-uneHHblli rerepouuKIoankim)-Ci.
ankun- u3 RY Heobs3arensHO 3amerneH 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENISIMH
RX

kaxaeii R nesasucumo Beibpan w3 H, OH, CN, Cis anxuma, Crs amkenuna, Cis

ankokcu, Cis ramoreHankuna, Cie ramoreHankokcu, Cr. amkuamna, Ce.as apuna, Cs.g
LUKJIOANKUAA, 5-14 uneHHOro rerepoapuia U 4-14 4€eHHOrO reTepOLUKIOANIKNIIA,

kaxaeii RY um R¥ mesaBucumo BwOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.is
LUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouunknoankuna, Ce.14 apuin-Cis
ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
YJIGHHOTO reTepOIUKIOATKI)-C 1.6 aKMIa-,

kaxeii RY u R nesasucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Ca-
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukioankmna, 5-14 wieHHoro rerepoapmia, 4-14
yieHHOro rerepouukioankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHnoro rerepounkioankmn)-Ci.¢ alkuia-;

kaxbii R u RY nezasucumo Beiopan u3 OH, Ci anmkokcu u C.6 TaJOreHaTKOKCH,

umi mo6bie RI” u RY npucoennnennsie k ToMy ke atoMy B, BMecte ¢ atomoM B, k
KOTOPOMY OHHU MPHUCOEAUHEHbBI, 00Pa3yOT 5- MIN G-YJIEHHYIO TeTepOLMKIOANKUIBHYIO TPYIIY,
HEeoO0s3aTeNIbHO 3aMeleHHY o 1, 2, 3 i 4 3aMeCcTUTeNsIMU, He3aBUCUMO BhIOpaHHbIMH M3 Ci
ankwmia u Ci.¢ raJIoreHaIK 1A,

kaxaeii R® nesasucumo eibpan us H, D, OH, ranorena, oxco, CN, C(O)OH, NH,, NO»,
SFs, Ci6 ankuna, Ci6 ankokcu, Ci.s ramoreHankokcu, Ci.s rajgorenankuia, Cr.s anxkenuna, Cos
ankuauna, Ce.4 apuna, Cs.s uumknoankuia, 5-14 uneHHoro rerepoapuia, 4-14 dneHHOTO
rereporuknoankmna, Ce.14 apun-Cis ankuna-, Cs.14 muxnoankmi-Ci.¢ ankumna-, (5-14 4anerHoro
rerepoapi)-Ci.¢ ankuna- u (4-14 aieHHOTO reTeporukaoankui)-Ci.6 aaKumia-; u

npuyeM Jro0ast reTepoapuiIbHas TPyIIa JOOOro U3 BIIENEPEUNCICHHBIX 3aMEeCTUTEIEeH
HeoOs3aTeNTbHO BKITFOUaeT N-OKCH Ha TFIOOOM 00pa3yroIieM KOJIbIIO0 aTOME a30Ta.

B HeKkOTOpBIX BapHAHTAX OCYIIECTBICHHS

X npencrasnser coboit CR?;

R! suibpan us H, C1s ankuna, Cr ankenuna, Cr ankuauna u Ci.6 TaJOreHaIKua,

R? puibpan u3 H, D, ranorena, Ci. ankuna, Ci¢ rasoresankuna, Cr ankenuna, Ca
ankuauna, Ce.14 apuna, Cs.4 mukioankuia, 5-14 uneHHoro rerepoapuia, 4-14 ujgeHHOro

rerepouuknoankuna, Ce.14 apun-Ci.s ankuna-, Cs.i4 muxnoankui-Ci.e ankuna-, (5-14 4aneHHoro
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rerepoapun)-Ci.6 ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.s ankuna-, CN, NO,, OR¥,
SR¥Z, NHOR®, C(O)R"2, C(O)NR®ZR%2 C(O)NR%(OR™), C(0O)OR*, OC(O)R"2, OC(O)NR*?R%,
NRZR% NR®NRRE, NRSC(O)R?2, NRZC(O)OR¥, NRZC(O)NR®R% C(=NR2)R"?,
C(=NR®2)NR®?R%? NR?C(=NR®?)NR®2R% NRC(=NR?)R"?, NR2S(O)NR2R%, NR¢*S(O)R??,
NR®S(0):R?, NRS(0)(=NR)R®? NR*S(0),NR“R% S(O)R®? S(O)NR®“R%, S(0),R",
S(0):NR2R®Z,  OS(O)(=NR)R®, 0OS(0):,R*?, SFs, P(O)RZR#,  OP(O)(OR™)(OR),
P(O)(OR")(OR2) u BRI?R¥?, npuuem Ci-6 ankun, Ca.¢ ankenmn, Ca. ankunun, Ce-14 apun, Ci-u4
IUKJIOANKU, 5-14 uneHHslid rerepoaputi, 4-14 unenubiii rerepouukioankui, Ce.14 apmi-Cis
ankmi-, Cs.g muknoankmwi-Cire ankun-, (5-14 unennsiii rerepoapun)-Cis ankwi- u (4-14
ujleHHbIi reTepouuknoankun)-Ci. ankmi- u3 R? | kaxasliii HeoOa3aTeabHO, 3aMeleHnsl 1, 2, 3, 4,
5, 6, 7 unu 8 HE3aBUCUMO BBIOPAHHBIMH 3aMeCTUTESIMU R ¢

R’ Buibpan u3 H, D, ranorena, Ci ankuna, Ci ranzoresankuna, Cr ankenuna, Ca
ankuauna, Ce.4 apuna, Cs.4 umknoankuia, 5-14 uneHHoro rerepoapuia, 4-14 dneHHOTO
rerepouuknoankmna, Ce.14 apun-Cis ankuna-, Cs.4 muxnoankmi-Ci.¢ ankuna-, (5-14 @ieHHoro
rerepoapun)-Ci.6 ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.s ankuna-, CN, NO,, OR®,
SR® NHOR®, C(O)R®, C(O)NR®R%, C(O)NR®(OR?), C(O)OR*, OC(0O)R®, OC(O)NR®R®,
NRSR®, NRSNRSRE, NRSC(O)RP, NRPC(0O)OR®, NREC(O)NRER®E,  C(=NR®)RY,
C(=NR®)NR®R% NRZC(=NR)NR®R% NRPC(=NR*)R"?*, NRZS(O)NR“RE, NR*S(0O)R,
NR®S(0):RY, NRBS(0)(=NR#)RP, NRS(0),NRSR®, S(O)R™, S(O)NRS R, S(0),R»,
S(0):NR®R®,  OS(0)=NR*)R®, 0OS(0)R*”®, SFs, P(O)RPR#  OP(O)(OR™)(ORP),
P(O)(OR™)(OR®) u BR”®R®, mpuuem Ci-6 ankun, Cr ankenmn, Crs ankunun, Ce.4 apui, Ci-ia
LUKJIOAJKUJ, 5-14 unenHsiii rerepoapun, 4-14 unenssiii rerepouukioankus, Ce.14 apui-Cis
ankmi-, Cs.g muknoankuwi-Cire ankwi-, (5-14 unenssiii rerepoapun)-Cie ankwi- u (4-14
uneHHbIH reteporukaoankun)-Ci.c ankui- u3 R | kaxbiii HeoOs3aTenbHO, 3amentensl 1, 2, 3, 4,
5, 6, 7 wnu 8 HE3aBUCHMO BHIOPAHHBIMH 3aMECTHTEISIMU R b.

Cy'! npencrasnser co6oii Ce.14 apun, Cs.14 HUKIOANKUN, 5-14 UNeHHBIA TeTepOApUI, HITH
4-14 unennelii rerepouuknoankuia, npudeM Ce.s apun, Cs.a nukaoankui, 5-14 uneHHbIHR
retepoapr WK 4-14 4jeHHbIA TeTepOLMKIOANKII HeoOs3aTenbHo 3amemeH 1, 2, 3, 4, 5, 6, 7
WM 8 He3aBUCUMO BbIOpaHHbIMH 3aMecTuTesiMu RE umu RM;

Cy? npencrasnser co6oii Ce.14 apun, Cs.14 LUKIOANKUN, 5-14 uNeHHBIA TeTepoapun, Uiu
4-14 unenselii rerepoumkynoankui, npudeM Ce.as apun, Cs.a LUKIOANKWI, 5-14 4neHHBIA
rerepoaprl WK 4-14 4jeHHBIA TeTepOLMKIOANKII HeoOs3aTenbHO 3amemeH 1, 2, 3, 4, 5, 6, 7
WM 8 HE3aBUCUMO BBIOpaHHbBIMH 3amecTuTe M RF;

kaxaeii R2, R2 R2 R¥B R® u R® nesasucumo Beibpan ms H, Ci anxuma, Ci
rajjoreHankuna, Crs ankenuna, Cr¢ ankununa, Ce.14 apuna, Cs.14 IMKIOANKWIA, 5-14 4IE€HHOTO
rerepoapuina, 4-14 unenHoro rerepouukioankuna, Ce-14 apun-Cie ankuna-, Cs.14 HIUKIOANKII-
Cis amkuma-, (5-14 unenHoro rerepoapuna)-Cie¢ amkuma- wu  (4-14  uneHHOro
rerepounkioankmia)-Ci.¢ ankuia-, npuaeM Cie ankui, Cz.e amkenmn, Cr.¢ ankuumi, Ce.14 apwi,
Cs.14 muxmoankun, 5-14 unenHoro rerepoapui, 4-14 unensbiil rerepounkinoankui, Ce.14 apui-

Ci6 anxkun-, Cs.g4 muxinoankui-Cie ankumi-, (5-14 unennsiii rerepoapun)-Ci.s ankun- u (4-14
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uneHHbI rerepouuknoankun)-Cie ankmn- u3 R2, R RZ R¥ RS u R® | xaxnpri

HeoOs13aTeNbHO, 3aMenieHsl 1, 2, 3, 4, 5, 6, 7 unn 8 He3aBUCHMO BBIOPAHHBIMU 3aMeCTUTEISIME R
G.

2

unu mobbie R? u R, mpucoenunenHble Kk OMHOMy M TOMYy e aToMy N, BMecTe C

,
atoMoM N, K KOTOPOMY OHH MPUCOETHUHEHBI, 00Pa3YIOT 5- UJIH 6-YJIEHHYIO FeTePOapUIbHYIO HITH
4-14 uneHHyX0 TIeTePOLUKIOANKWIBHYIO TIpylIy, MpU4eM JaHHas S5- wWiu O-4leHHas
rerepoapuiibHasl WK 4-14 4jeHHas reTepoLUKJIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

win mobsie R® u R®, mpucoenuuenHele K omHOMY M ToMy ke atomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00PA3YIOT S- WU O-UJICHHYIO FeTePOAPUIBHYIO UJTH
4-14 uneHHY0 TreTEPOLMKIOAIKWIBHYK) TIpyHIly, IpU4eM JaHHasg S5- wWin O6-ujeHHas
rerepoapriibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

kaxeii R®2 u RY nesasucumo suiOpan us H, Ci ankuma, Ci ramorenankuna, Cae
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukmoankuna, 5-14 uneHHoro rerepoapwia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankumna-, Cs.14 muknoankmi-Ci.¢ ankumna-, (5-14
yieHHOro rerepoapmn)-Cis ankmna- u (4-14 unenHoro rerepounkiaoankmn)-Cis ankuia-,
npudeM Ci.6 ankmi, Cas ankeHun, Cy. ankuamn, Ce.14 apui, Cs.14 UUKIOATKII, S5-14 dieHHbIN
rerepoapui, 4-14 unennsiii rerepouuknoankui, Ce.14 apui-Cie ankun-, Cs.14 nuknoankun-Ci.
ankui-, (5-14 unennpni rerepoapuin)-Ci¢ ankun- u (4-14 uneHHslit rerepouukiIoanki)-Cis
ankmi- w3 R u R | kaxnplit HeoGsa3aTenpHo, 3amemmensl 1, 2, 3, 4, 5, 6, 7 uiu 8 He3aBHCHMO
BLIOpaHHBIME 3aMecTHTeNAMHU R G

kaxapiii R u R® nesasucumo suidopan us H, OH, CN, Ci ankuna, Ci ankokcu, Cis
ranoreHankmia, Ci.s ramoreHankokcH, Cr amkenuna, Cr.s ankunmia, Ce.s apuna, Cs.ua
LUKJIOAJIKWTIA, 5-14 uneHHOro rerepoapuna, 4-14 unennoro rerepouukinoankuia, Ce.14 apuin-Ci
ankmna-, Cs.i4 mukoankui-Cis ankuna-, (5-14 unennoro rerepoapuna)-Cis ankuna- u (4-14
YJIEHHOTO TeTeponukKIoankmia)-Ci.6 aaKuna-;

kaxeii R2, R&2, RP u R® mezasucumo Buibpan s H, Ci ankuna, Ci ankoxcn, Cie
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.e ankunmna, Ce.14 apuna, Cs.ia
LUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apmin-Cis
ankmna-, Cs.i4 muknoankmi-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankwia- u (4-14
YJIEHHOTO TeTeponnkoankuna)-Ci.e aaKuna-;

kaxeii R, R2 R™ u R nesasucumo Beibpan u3 H, Ci ankuna, Ci. raloreHanKuna,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKI0ANKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apuin-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unenHoro rerepoapuia)-Ci.¢ ankuna- u (4-14 unennoro rerepouukioankmia)-Ci.¢ aTKuiia-;

kaxaeii R2, R RP u R® mesasucumo sbi6pan m3 OH, Cis ankokcu u Cis
raJIOTeHaJIKOKCH,

win obsie RZ? u R¥ | HCOeqUHEHHbIE K TO sxe atomy B, BmecTe ¢ atomoM B, k
2 2

2

KOTOPOMY OHH NPHCOEANHEHBI, 00pa3yoT 5- MIN G-YJIEHHYIO I'eTepOLMKIOANKUIBHYIO TPYIIILY,
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HeoOs13aTeNTbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankuia u Ci.¢ raJIoTeHaJIKHIIA,

unu mo6bie RP u R* | mpucoemunennbie k Tomy e atomy B, BMecTe ¢ atomMoM B, k

KOTOPOMY OHH NPHCOEANHEHBI, 00pa3yoT 5- MIN 6-UJIEHHYIO I'eTepOLMKIOANIKUIBHYIO TPYIIILY,
HeoOs13aTeNbHO 3aMeleHHy o 1, 2, 3 wnu 4 3aMecTuTesiMH, He3aBUCUMO BbIOpaHHbIMU U3 Ci.
ankuia v Ci.¢ raJIoreHaJIKHIIa,

kaxapii R RP, RE, RM, RF u RY nesasucumo BeiGpan m3 D, ranmorena, oxco, Ci
ankuna, Ci ranorenankuna, Cz¢ ankenuna, Cy ankununa, Ce.14 apuna, Cs.14 IUKIOANKIIIA, S-
14 unenHoro rerepoapuia, 4-14 unenHoro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.i4
ukiaoankun-Cirs ankuna-, (5-14 unennoro rerepoapwia)-Cie ankuna-, (4-14 uneHHOrO
rerepormknoankuna)-Ci amkuna-, CN, NO,, OR*, SR* NHOR*, C(O)R"™, C(O)NR*“R%,
C(O)NR®(OR*), C(O)OR*, OC(O)R?, OC(O)NR*R# NRR™ NR“NR“R# NR*C(O)R®,
NR*C(0)OR*, NR¥C(O)NR¥“R¥, C(=NR*)R™ C(=NR*)NR*“R# NR“C(=NR*)NR*R%,
NR¥C(=NR*)R", NR“S(O)R® NR#S(O)NR“R%, NR“S(0)R™, NRS(O)(=NR*)R™,
NRS(0):NR¥“R#,  S(O)R®, S(O)NR®“R¥, S(0):R™, S(0):NR%R¥ OS(O)=NR*)R™,
OS(0):R™, SFs, P(O)R™R# OP(O)(ORM)(OR™), P(O)(OR™)(OR*) u BRM*RM

ankun, Ca.6 ankerun, Cr.s ankuami, Ce-14 apui, Cs.14 TUKIOATKWI, 5-14 uneHHBIN reTepoapu, 4-

, mpuueM Ci
14 unennslii rereporukaoanku, Ce-14 apun-Cig ankun-, Cs.a 1ukiaoankuia-Cie ankun-, (5-14
uneHHbli rerepoapun)-Ci.6 ankun- u (4-14 unennsrii rerepormkaoankun)-Ci.¢ amkui- u3 RE RP,
RE, RM, RF u R kaxnplii HeoOsa3aTenbHO, 3aMmemensl 1, 2, 3, 4, 5, 6, 7 wi 8 HE3aBUCHMO
BLIOpaHHBIMK 3aMecTuTensamu R H;

kaxbii R* R u R™ mesasucumo Bri6pan us H, Ci. anxuna, Ci.6 ranorenankuna, Co-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rerepounkioankuia, Ce.14 apun-Cis ankmna-, Cs.14 nukioankmi-Ci.s ankuna-, (5-14
yieHHoro rerepoapun)-Ci.s ankuna- u (4-14 unenHoro rerepormkioankuin)-Cie ankuia-,
npudeM Ci.s ankwmi, Cars ankenun, Cr. ankuami, Ce.14 apwi, Cs.14 UKIOANKII, S5-14 4ieHHbIN
rerepoapui1, 4-14 unennsiii rerepouukioankui, Ce.14 apun-Cie ankui-, Cs.14 nuknoankui-Ci.
ankui-, (5-14 unenunbni rerepoapmi)-Ci.s ankuia- u (4-14 uneHHsldi rerepouukIoankii)-Ci.s
ankmi- u3 R* R y R¥

HE3aBUCHUMO Bbl6paHHbIMI/I 3aMeCcTUTENISIMA R H,

KaKIbIii HeoOs3aTeNnbHo, 3amemenbl 1, 2, 3, 4, 5, 6, 7 unu 8

2

i mobsie R® u RY, mpucoenuuennsle K omHOMY M ToMy ke atomy N, BMecTe C

,
atoMoM N, K KOTOPOMY OHH INPHCOEIWHEHBI, HEOOS3aTeJIbHO OOpa3yroT S5- WM O-4JIeHHYIO
reTepoapuyIbHYI0 WIH 4-14 4IeHHYH reTepOLMKIOAIKUIBHYIO IPYNIy, NPpUYEM JaHHAs 5- WU
6-ujieHHasl reTepoapribHasi WK 4-14 4djeHHasi TeTePOLUKIIOATKUIbHAS TPYIa HeOOs3aTeIbHO
3amemena 1, 2, 3 unu 4 He3aBUCUMO BLIOPaHHLIMHU 3aMecTuTeaamMu RY;

xaxbiii R% nesasucumo suiopan us H, Cis ankuna, Cis ranorenankuna, C-¢ ajlkeHna,
Cy6 ankununa, Ce.14 apuna, Cs.14 uukioankuia, 5-14-ujgeHHoro rerepoapuia, 4-14-uneHHOTO
rerepouuknoankmna, Ce.14 apun-Cis ankmna-, Cs.4 nuknoankun-Ci ankuna-, (5-14-uneHHbli
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHblil reTeponukiIoank)-Ci.¢ alKuIa-, IpHYeM Ka Kb

Cie anxun, Cie ankenun, Cre ankuHui, Ce.14 apmn, Cs.ig4 1uKIOankui, S-14-uyneHHbIN
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rerepoapuil, 4-14-unensblii rereporuknoankui, Ce-14 apun-Cig ankun-, Cs.14 muxnoankui-Ci.e
ankui-, (5-14-unennenii rerepoapmn)-Cis ankui- u (4-14-uneHHelli rereporukIoankui)-Ci
ankmin- u3 R* meoGssarensHo 3amemen 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBHCUMO BBIOpaHHBIMU
3amecrurensivu R,

kaxapii R® nesaBucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
ranoreHankmia, Ci.s ramoreHankokcH, Cr. ankenuna, Cr.s ankunmna, Ce.s apuna, Cs.ua
LUKJIOANKuia, 5-14 uneHHoro rerepoapuna, 4-14 unenHoro rereporukioankuna, Ce.14 apun-Cis
ankmna-, Cs.i4 mukoankui-Cie ankuna-, (5-14 unennoro rerepoapuna)-Cis ankuna- u (4-14
YJIEHHOTO TeTeponukKIoankmia)-Ci.6 aaKuna-;

kaxaeii R®™ u R& mesaBucumo BwOpan n3 H, Cig ankuna, Cis amkokew, Cie
ranorerHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr.e ankunmna, Ce.14 apuna, Cs.ia
LUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ces.14 apuin-Ci
ankmna-, Cs.i4 muknoankui-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJICHHOTO reTepOIUKIOATKU)-C 1.6 aJIKMIa-,

kaxeii R u R¥ mesasucumo Beibpan u3 H, Ci amxuna, Cis ramorenankuna, Ca
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukimoankuna, S5-14 uneHHoro rerepoapwia, 4-14
yeHHoro rereporukioankmia, Ce.14 apmn-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHoro rerepounkioankim)-Ci.¢ aKkuia-;

kaxeii R u RM neszasucumo Bei6pan u3 OH, Ci anmkokcu u Ci6 TaJOT€HATKOKCH,

unu mrobeie R* u RM mpucoenunennsie x Tomy sxe atomy B, BMecTe ¢ aTomMoM B, k
KOTOPOMY OHHU MPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO TeTepPOLUKIIOANKIIBHYIO TPYIIY,
HeoOs3aTeNIbHO 3aMeleHHY o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BBIOpaHHBIME 13 Ci
ankuna u Ci.¢ TaJIOr€HAJIKIIIA,

xaxbii RY nesasucumo BuiGpan us D, ranoren, okco, Ci. ankuna, Ci.6 raloreHankuia,
C.6 ankenuna, Cr ankuauna, Ce.14 apuna, Cs.14 uukioankuna, 5-14 uieHHoro rerepoapunia, 4-
14 unennoro rerepounkioankuia, Ce.14 apui-Ci. ankuna-, Cs.14 muknoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapun)-Cis ankuna-, (4-14 unennoro rerepounkioankui)-Ci. ankuiaa-, CN,
NOz, OR®, SR® NHOR®, C(O)RY, C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R™,
OC(O)NRCSRdS, NRCSRdS, NRCSNRCSRdS, NRCSC(O)RbS, NRCSC(O)ORaS, NRCSC(O)NRCSRdS,
C(:NReS)RbS, C(:NReS)NRCSRdS, NRCSC(:NReS)NRCSRdS, NRCSC(:NReS)RbS, NRCSS(O)RbS,
NR®S (O)NRCSRdS, NR®S (O)szS, NR¢’ S(O)(:NReS)RbS, NRS (O)zNRCSRdS, S(O)Rbs,
S(O)NR®R®, S(0)R™, S(0):NR®R¥ OS(0O)=NR*)R® 0OS(O):R™, SFs, P(O)RFR#,
OP(O)(OR™)(ORP), P(O)(OR®)ORY) u BRPRF, mpuuem Cis ankmn, Cis ankxenmn, Ci
ankuaun, Ce.s apun, Cs.as umknmoankwn, 5-14 uneHHoro rerepoapuni, 4-14  uieHHBIN
rerepouukinoankmi, Ce.14 apun-Cie anxwmi-, Cs.s4 mmxnoankuin-Ci.e ankwi-, (5-14 uneHHbIH

rerepoapui)-Ci.s ankui- u (4-14 unensbiii rerepormkaoankun)-Cis ankui- uz RY | kasmprii

2>
L

HeoOs13aTeNbHO, 3aMelieHbl 1, 2, 3 uiu 4 He3aBUCUMO BBIOPAHHBIME 3aMeCcTUTeNsIMU R,
kaxpii R¥, R u RY nesasucumo uidpan us H, Ci ankmna, Ci ranorenankmna, Co-
ankenuna, Cr.s ankununa, Ce.14 apuna, Cs.14 nukioankuia, S-14-unenHoro rerepoapuina, 4-14-

yieHHOro rereporukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankun-Ci.¢ ankuna-, (5-14-



34

yieHHoro rerepoapuwn)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabli Ci.e ankui, Crs ankeHun, Cy. ankunmi, Ce.14 apui, Cs.i4 nukimoankui, S-14-
4JleHHbI rerepoapus, 4-14-unenHblii rerepouuknoankus, Ce.14 apun-Cie ankun-, Cs.a
mukiaoankun-Cie  ankun-, (5-14-unennsiii  rerepoapun)-Cis ankmn- u - (4-14-uneHHbIN
rereporuknoankun)-Cie ankua- u3 R¥, R® u R® meobssatensHo samemen 1, 2, 3 wumu 4
HE3aBUCHMO BLIOPAHHBIMU 3aMecTHTeNaMu RY;

umi mobeie R® u R®) npucoenunenHsie k oMHOMy M TOMy ke aToMy N, BMecTe ¢
aToMoM N, K KOTOPOMY OHH TPUCOETUHEHBI, 00PA3YIOT S- UJIH O-UJICHHYIO FeTePOAPUIBHYIO MJTH
4-14 uneHHY0 TIeTEePOLMKIOAIKWIBHYK) TpyHIly, IpU4eM JaHHasg S5- win 6-ujeHHas
rerepoapwiibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCHMO BBIOpaHHBIME 3aMecTuTeNsmu RY;

kaxpiii RP nesasucumo Buibpan us H, Cis ankmna, Ci ranorenankuna, C-¢ ajJkeHna,
Cy6 ankununa, Ce.14 apuna, Cs.i4 umkioankuna, 5-14-uneHHoro rerepoapuna, 4-14-uneHHOTO
rerepouuknoankmna, Ce.14 apun-Ci ankmna-, Cs.4 nuknoankun-Cie ankuna-, (5-14-uneHsbri
rerepoap)-Ci.¢ ankuna- u (4-14-uneHHbI reTeponukiIoankui)-Ci.6 alKuia-, IpuYeM Ka Kb
Cie anxun, Cire anxenun, Cre ankuHui, Ce.14 apwn, Cs.g4 UUKIOANKWI, S-14-dyieHHBIN
rerepoapuil, 4-14-unensslii rerepouuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muxnoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Ci¢ ankwi- u (4-14-uneHHeldi rereporuKIoanKmi)-Ci.
ankun- u3 R® HeoOs3arenbHo 3amerned 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENIAMHE
R

kaxapii R® HesaBucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis

ranoreHasnkmna, Cis ranoreHankokcu, Cr. anmkenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apui-Cis
ankuna-, Cs.i4 uuknoankun-Cie ankuna-, (5-14 unenHoro rerepoapuna)-Ci.s ankuna- u (4-14
YJICHHOTO TeTepoikioaikmna)-Cie ajakuia-

kaxaeii RE u R® mesaBucumo BwiOpan n3 H, Cig ankuna, Cie amkokcw, Cie
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJIOaNKua, 5S-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ces.14 apmin-Ci
ankmna-, Cs.i4 muknoankui-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOruKIoanKui)-C .6 aKuia-,

kaxeii R u R nesasucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Ca
ankenmna, Crs ankunmna, Ce.14 apwia, Cs.i4 nukmoankuna, S5-14 uneHHoro rerepoapwia, 4-14
yieHHoOro rerepouukioankmia, Ce.14 apmn-Ci.g ankmna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ aKkuia-;

kaxpiii R u RY mezasucumo eiopan 3 OH, Ci anmkokcn u Ci.6 TaTOTe€HANTKOKCH,

unu mrobeie R u R mpucoenunennsie k ToMy sxe atomy B, BMecTe ¢ aTomMoM B,
KOTOPOMY OHHU MPUCOEIUHEHBI, 00Pa3yloT S5- WiIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNIbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOreHaJIKIIIA,

kaxpii R! nesapucumo Beibpan u3 D, ranorena, okco, Ci-6 ankuna, Ci.c rajoreHajkuia,
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Cz.6 ankenuna, Cy¢ ankununa, Ce.14 apuna, Cs.14 LUKI0ANKUIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apui-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 anenHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR*, SR* NHOR*, C(O)R* C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R,
OC(O)NRC6Rd6, NRCGRd6, NRCGNRCGRd6, NRC6C(O)Rb6, NRCGC(O)ORa6, NRC6C(O)NRC5RC[6,
C(=NR€6)Rb6, C(=NR€6)NRC6Rd6, NRC6C(=NRe6)NRc6Rd6, NRC6C(=NRe6)Rb6’ NRC6S(O)Rb6,
NR°68(O)NRC6Rd6, NRC6S(O)2Rb6, NRCGS(O)(ZNReG)RbG, NRcss(O)zNRC6Rd6, S(O)Rb6,
S(O)NR®R®,  S(0)R, S(0):NR®R% OS(O)=NR*)R® OS(O)RY, SFs, P(O)RPR#,
OP(O)(OR™)(OR®), P(O)(OR™)(OR®) u BRIR¥  mnpuuem Cis ankmn, Cis amxenmn, Ca
ankuaun, Ceas apwn, Cs.s mwkmoankwn, 5-14 unenHsién retepoapwnt, 4-14 dieHHbBIN
rereporukinoankmi, Ce-14 apun-Cis anxwmia-, Cs.s mmxnoankun-Ci.s ankwi-, (5-14 uneHHsIH
rerepoapun)-Ci.6 ankun- u (4-14 unennsiii rerepouukaoankun)-Cie amkun- u3 R | xaxmprii
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISTMHU R’

kaxpii R® R u R% nesasucumo ribpan us H, Ci ankmna, Ci ranorenankmia, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14-
yieHHoro rerepoapwn)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabii Ci.e ankun, Cr ankenun, Cr. ankunmi, Ce.14 apui, Cs.i4 nukimoankui, S-14-
4JleHHbI rerepoapus, 4-14-unenHblii rerepouuknoankus, Ce.14 apun-Cie ankumn-, Cs.a
mukiIoankun-Cis  ankmn-, (5-14-unennsiii  rerepoapun)-Cis  ankmn- u  (4-14-uneHHbIN
rereporuknoankun)-Cie ankua- u3 R*, R u R% meobssatensno samemen 1, 2, 3 wumu 4
HE3aBHCUMO BLIOPAHHBIMU 3aMecTuTe M RY;

unn mobsie R® u R® mpucoemunenHele k omHOMy M ToMmy ke atomy N, BMecTe C
atoMoM N, K KOTOPOMY OHH NMPUCOETUHEHBI, 00Pa3YIOT 5- UM 6-YJIEHHYIO MeTepOapUIbHYIO HIIH
4-14 uneHHyX TIeTePOLUKIOANKWIBHYIO TIpylIy, MpU4eM JaHHasg S5- wWiu O-4leHHas
rerepoapuiibHas WK 4-14 djeHHas reTepoLUKJIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCHMO BBHIOPAHHBIME 3aMecTuTeNsIMH R,

kaxpiii R% nesasucumo Buiopan us H, Cis ankuna, Ci ranorenankuna, Ca.c alkeHna,
Cr¢ ankununa, Ce.14 apuna, Cs.i4 uukioankumia, 5-14-ujneHHoro rerepoapuna, 4-14-dneHHOTO
rereporukinoankmna, Ce.14 apun-Ci ankmna-, Cs.4 mukinoankun-Cie ankuna-, (5-14-uneHsbri
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHbIi reTeporukIoankui)-Ci.6 alKuia-, IprudeM KaKJIbIi
Cie anxun, Cire anxenun, Cre ankuHui, Ce.14 apwn, Cs.s4 UUKIOANKWI, S-14-ueHHbIN
rerepoapuil, 4-14-unensslii rerepouuknoankui, Ce.14 apun-Cis ankumn-, Cs.14 nuknoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cis ankwi- u (4-14-uneHHplli rereporUKIOaNK)-Ci.
ankun- u3 R® Heobs3arensHo 3amerned 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENISAMHE
R’

kaxapii R® mesasucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis

ranoreHasnikmna, Cis ramoreHankokcu, Cr. amkenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis

ankmna-, Cs.i4 mukinoankui-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankmia- u (4-14
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YJIEHHOTO TeTepouukoankmna)-Ci.s aaKuna-;

kaxaeii R® u R& mesapucumo BwiOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHasnikmna, Cis ranoreHankokcu, Cr. amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.4 muknoankui-Cire ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
YJIEHHOTO reTeporuKIoankui)-Ci.6 anKuna-;

kaxnpii R™ u R mesasucumo Bwiopan u3 H, Ci. ankuma, Cis ramorenankuna, Cis
ankenuna, Cr.s ankunmna, Ce.14 apuia, Cs.i4 nukimoankuna, S5-14 dneHHoro rerepoapuia, 4-14
yyeHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 muknoankumi-Ci.¢ ankmna-, (5-14
yyieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepouukioankm)-Ci.¢ alkuia-;

kaxpiii R u R nezaucumo Beiopan u3 OH, Ci anmkokcn u Ci6 TaJOT€HATKOKCH,

umn mobeie R® u R mpucoennnennsie x Tomy xe atomy B, BMecte ¢ aTomoM B,
KOTOPOMY OHU TPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO TeTepPOLMKIIOANKHIBHYIO TPYIIY,
HeoOs3aTeNTbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.6 TaJIOTeHAIKIIA,

kaxeii R! nesasucumo Beibpan u3 D, ranorena, okco, Ci- ankuna, Ci.¢ raloreHaskiia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKI0ANKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apui-Ci¢ ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NO2, OR¥, SR¥ NHOR¥, C(O)R*’, C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)R"’,
OC(O)NRC7Rd7, NRC7Rd7, NRC7NRC7Rd7’ NRC7C(O)Rb7, NRC7C(O)ORa7, NRC7C(O)NRC7Rd7,
C(:NRe7)Rb7’ C(:NRe7)NRc7Rd7’ NRc7c(:NRe7)NRc7Rd7’ NRc7c(:NRe7)Rb7’ NRC7S(O)Rb7,
NR’S (O )NRC7Rd7, NR’S (O )sz7 , NR®’S (O) (:NRe7 )Rb7, NR’S (O)zNRC7 Rd7, S (O )Rb7 ;
S(O)NR'RY, S(0):RY, S(0)NRRY  OS(O)=NR)RY 0OS(0)R"Y, SFs, P(O)R'R¥,
OP(O)(ORY)(OR"), P(O)(ORY)(OR”) u BRI'R¥ mpuuem Ci. amxmn, Cis ankenmn, Cis
ankuaun, Ceas apwn, Cs.s mwkmoankwn, 5-14 unenHsldi retepoapwst, 4-14 dieHHbIN
rereporrkinoankmi, Ce-14 apun-Ci.s ankwmia-, Cs.is mmxnoankuin-Ci.s ankwi-, (5-14 uneHHbIH

rerepoapun)-Ci.6 ankun- u (4-14 unensslii reteponukioankun)-Cie ankun- 3 R’ | kaxmpiit

,
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RX:

kaxeiii R, R u RY nesasucumo Beidpan us H, Ci ankmna, Ci ranorenankmia, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOTro rereporuknoankuia, Ce.14 apun-Cie ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yieHHoro rerepoapuwn)-Cis ankuna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabiid Ci.e ankmi, Cr ankenun, Cr.s ankunmi, Ce.14 apmn, Cs.i4 nukimoankui, 5-14-
4JleHHbI rerepoapus, 4-14-unenHbiii rerepounknoankun, Ce.4 apun-Cie ankun-, Cs.a
mukiIoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapmn)-Cis  ankmn- u - (4-14-aneHHbIN
rereporuknoankun)-Cie ankua- u3 R, R u RY meobssatensHo samemen 1, 2, 3 wmm 4
HE3aBHCUMO BLIOpPaHHLIMU 3aMecTuTessimMu R,

umn mobsie R u RY, mpucoenuuenHple Kk omHOMY M TOMy ke atoMy N, BMecTe C

2

aToMoM N, K KOTOPOMY OHH IIPUCOETUHEHBI, 00PA3YIOT 5- UK 6-UJIEHHYIO MeTepOapUIbHYIO HIIH



37

4-14 4neHHy0 TreTEPOLMKIOAIKWIBHYK) TIpyldIy, IpUYeM JAaHHasg S5- Wik O-ujeHHas
rerepoapuiibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeOOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTensiMu RY;

kaxbiii R® nesasucumo Buiopan us H, Cis ankuna, Ci ranorenankuna, Ca-¢ ajkeHuna,
Cz6 ankununa, Ce.14 apuna, Cs.i4 LuKIOANIKUia, 5-14-uneHHoro rerepoapuia, 4-14-uneHHOTO
rerepouuknoankuna, Ce.14 apun-Cis ankuna-, Cs.4 nuknoankun-Cic ankuna-, (5-14-uneHHbli
rerepoapmi)-Ci.¢ ankuna- u (4-14-ujgeHHbli reTepounkIoankun)-Cle aaKuia-, IpudeM KaKIblid
Cie ankun, Cire amxkenmn, Crs ankuHwi, Ce.14 apwn, Cs.a4 UUKIOANKWI, S-14-dyeHHBIN
rerepoapuil, 4-14-unennsiii rerepouuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennpnii rerepoapmn)-Cis ankwi- u (4-14-uneHHblli rereporUKIOanKim)-Ci.
ankun- u3 RY Heobs3arensHO 3amerned 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIME 3aMECTUTENISIME
RX

kaxaeii RS nesasucumo Beidopan w3 H, OH, CN, Cis anxuma, Cr amkenuna, Cis

ankokcu, Cis ramoreHankumna, Cie ramoreHankokcH, Cr. ankuamna, Ce.s apuna, Cs.g
LUKJIOANIKUIA, 5-14 uneHHoro rerepoapuia U 4-14 4eHHOrO reTepOLUKIOANIKNIIA,

kaxaeii RY um R¥ mesaBucumo BwiOpan n3 H, Cig ankuma, Cis amkokes, Cie
ranoreHasnikmna, Cie ranoreHankokcu, Cr. amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJIOANKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Ci
ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwia- u (4-14
YJIGHHOTO reTepOoruKIoankui)-C.6 amKuia-,

kaxeii RY u R nesasucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Ca-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 wneHHoro rerepoapmia, 4-14
4JIeHHOro rerepounkioankuia, Ce.14 apun-Ci¢ ankuna-, Cs.14 nuknoankun-Ci¢ ankuna-, (5-14
yyieHHOTo retepoapui)-Ci.¢ ankuia- u (4-14 dieHHOro rerepounkioankin)-Ci.¢ aaKuna-;

xasxapii RI7 u RY mesaucumo Boi6pan us OH, Ci.s ankokcu u Ci6 raTOreHaIKoKCH;

umi mobeie RI7 u RY mpucoennnennslie k Tomy xe atomy B, BMecte ¢ atomoM B,
KOTOPOMY OHHU TIPUCOEIUHEHBI, 00Pa3yloT S5- UIH O-4JICHHYIO TeTepPOLMKIIOANKHIBHYIO TPYIIY,
HeoO0s3aTeNIbHO 3aMeleHHy o 1, 2, 3 i 4 3aMecTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankwmia u Ci.6 TaJIOreHaIKIIA,

kaxaeii R® nesasucumo eibpan us H, D, OH, ranorena, okco, CN, C(O)OH, NH,, NO»,
SFs, Ci6 ankuna, Ci6 ankokcu, Ci.s rajorenaikokcu, Ci.s rajgorenankuia, Cr.s ankenumna, Cas
ankuauna, Ce4 apuna, Cs.s umkioankuia, 5-14 uneHHoro rerepoapuia, 4-14 dneHHOTO
rereporuknoankmna, Ce.14 apun-Cis ankuna-, Cs.14 muxnoankuin-Ci.¢ ankuna-, (5-14 @ieHHoro
rerepoapi )-Ci.6 ankuna- u (4-14 aieHHOTO reTeporukaoankmi)-Ci.6 aaKuia-; u

npuyeM Jiro0ast reTepoapuiIbHas TPYIIa JOOOr0 U3 BIIENIEPEUNCIICHHBIX 3aMEeCTUTEEeH
HeoOs3aTeNTbHO BKITFOUaeT N-OKCH Ha TF0OOM 00pa3yroIieM KOJIbIIO0 aTOME a30Ta.

B HEeKOTOpBIX BapUaHTaX OCYIIECTBICHUS N300PETCHUS

X npeacrasisier codboi N;

R! puibpan u3 H, Ci ankuna, Ci.¢ ranorenankuna, Ca.c ankenuna, Ca.c ankununa, Co-14

apwia, Cs.i4 nukioankuna, 5-14 ujgeHHoro rerepoapuia, 4-14 4jieHHOro reTepoOLMKIIOANKIIA,
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Ce-14 apun-Cis anxmna-, Cs.i4 nmknoankun-Cie ankmna-, (5-14 unennoro rerepoapun)-Ci.e
, C(O)NR'RY,
C(O)OR¥, C(=NRHR®!, C(=NRH)NRC'R¥ S(O)R"!, S(O)NRCR¥ S(0)R" u S(O),NR'R%,

npudeM Ci.s ankun, Cz ankeHus, Cr.¢ ankuami, Ce.14 apui, Cs.14 TUKIOANKWI, 5-14 4jieHHbIN

ankuna-, (4-14 unennoro rerepouuknoankun)-Cis amkmma-, OR*, C(O)RP!

rerepoapuii, 4-14 unennsiii rereporuknoankui, Ce-14 apui-Cie ankun-, Cs.14 nuxnoankun-Ci.
ankwi-, (5-14 unenssii rerepoapmn)-Ci.s ankmi- U (4-14 uneHHblid retepormkioankui)-Cis
ankmi- w3 R! | xaxnapli HeoOs3aTenbHO, 3amernensl 1, 2, 3, 4, 5, 6, 7 uiu 8 HE3aBUCHUMO
BBLIOpAaHHBIMH 3aMecTuTeNsaMHu R B;

R? puibpan w3 H, D, ranorena, Ci¢ ankuna, Ci ransoresankuna, Cr ankenuna, Ca
ankuauna, Ce.4 apuna, Cs.s uumkioankuia, 5-14 uneHHoro rerepoapuia, 4-14 dneHHOTO
rereporukinoankmna, Ce.14 apun-Cis ankuna-, Cs.14 muxnoankmin-Ci.s ankumna-, (5-14 anerHoro
rerepoapun)-Ci.6 ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.s ankuna-, CN, NO,, OR?,
SR¥Z, NHOR®, C(O)R"2, C(O)NR®ZR% C(O)NR2(OR*), C(0O)OR*, OC(0)R"2, OC(O)NR*2R%,
NRCZRdZ, NRCZNRCZRdZ, NRCZC(O)RbZ, NRCZC(O)ORaZ, NRCZC(O)NRCZRdZ, C(:N"ReZ)RbZ’
C(:NReZ)NRCZRdZ, NRCZC(:NReZ)NRCZRdZ, NRCZC(:NReZ)RbZ, NR¢2 S(O)NRCZRdz, NRCZS(O)RbZ,
NR2S(0):R2, NRS(0)(=NR)RP?2 NR?S(0)NR2R% S(O)R®?, S(O)NR®R%, S(0),R",
S(0):NR“R%Z,  OS(O)=NR})R®,  0OS(0):R*?>, SFs, P(O)R™R#,  OP(O)(OR")(OR),
P(O)(OR™)(OR?2) u BRZR*¥?, mpuuem C1-6 ankun, Ca ankenmn, Crs ankunun, Ce.4 apun, Ci-ia
LUKJIOANKuJ, 5-14 unenHsiii retepoapun, 4-14 unenssiii rerepouukioankus, Ce-14 apun-Cis
ankmwi-, Cs.4 muknoankmwi-Cires ankwi-, (5-14 unenssiii rerepoapun)-Cis ankwi- u (4-14
ujleHHbIi reTepouukioankun)-Ci.c ankui- u3 R? | kaxasiii HeoOs3aTeabHO, 3aMelensl 1, 2, 3, 4,
5, 6, 7 unu 8 HE3aBUCUMO BBIOPAHHBIMH 3aMeCcTUTESIMU R ¢

Cy' npencrasnser co6oii Ce.14 apun, Cs.14 LIUKIOANKUN, 5-14 uNeHHBIA reTepoapun, Uiu
4-14 unenselii rerepoumknoankun, npudeMm Ce.s apun, Cs.s muxmoankun, 5-14 uneHHbIN
rerepoapus win 4-14 4YjeHHbII reTepoLUKIOANKUI Heobs3aTeapHo 3amertex 1, 2, 3, 4, 5, 6, 7
UM 8 He3aBUCUMO BBHIOPAaHHBIMH 3aMecTuTessiMu R,

npu ycnosuy, uto korma Cy' npencrapiser coboii 4-14 uneHHBIA TreTepOLMKIOAIKHII,
torna 4-14 unenHblii retepormknoankun us Cy' sBiseTcs OTIMYHBIM OT HE3aMEIIEHHOTO
MOp(hONTMHIIA,

Cy? npencrasnser co6oii Ce.14 apun, Cs.14 LUKIOANKUN, 5-14 uNeHHBIA TeTepoapun, Uiu
4-14 unenselii rerepoumkynoankui, npudeM Ce.as apun, Cs.a LUKIOANKWI, 5-14 4neHHBIA
rerepoaprl WK 4-14 4jeHHBIA TeTepOLMKIOANKII HeoOs3aTenbHO 3amemeH 1, 2, 3, 4, 5, 6, 7
WM 8 HE3aBUCUMO BBIOpaHHbBIMH 3amecTuTe M RF;

kaxeii R RCL R R2 Ry R¥ nesasucumo Beibpan m3 H, Cis anxuma, Ci
rajjoreHankuna, Crs ankenuna, Cr¢ ankununa, Ce.14 apuna, Cs.14 IMKIOANKWIA, 5-14 4IE€HHOTO
rerepoapuina, 4-14 unenHoro rerepouukioankuna, Ce-14 apun-Cie ankuna-, Cs.14 HIUKIOANKII-
Cis amkuma-, (5-14 unenHoro rerepoapuna)-Cie¢ amkuma- wu  (4-14  uneHHOro
rerepounkioankmia)-Ci.¢ ankuia-, npuaeM Cie ankui, Cz.e amkenmn, Cr.¢ ankuumi, Ce.14 apwi,
Cs.14 muxmoankun, 5-14 unenHoro rerepoapui, 4-14 unensbiil rerepounkinoankui, Ce.14 apui-

Ci6 anxkun-, Cs.g4 muxinoankui-Cie ankumi-, (5-14 unennsiii rerepoapun)-Ci.s ankun- u (4-14
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uneHHbI rerepouuknoankun)-Cie ankmn- m3 R*, RS R RZ R2? uy R | kaxneri

2

HeoOs13aTeNbHO, 3aMenieHsl 1, 2, 3, 4, 5, 6, 7 unn 8 He3aBUCHMO BBIOPAHHBIMU 3aMeCTUTEISIME R
G.

2

unmu mobbie R u RY mpucoenunennble Kk ogHOMy u ToMy e aToMy N, BMecTe C
aTroMoM N, K KOTOPOMY OHM NPUCOETUHEHBI, 00Pa3yIOT S- HIIH 6-WICHHYIO FeTepOapHIbHYIO WIN
4-14 uneHHyX0 TIeTePOLUKIOANKWIBHYIO TIpylIy, MpU4eM JaHHas S5- wWiu O-4leHHas
rerepoapuiibHasi Wik 4-14 uneHHas reTepOLMKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

win mobsie R? u R, mpucoenuueHHble K OOHOMY M TOMy e atomy N, BMecTe C

>
aToMoM N, K KOTOPOMY OHH MPUCOECTUHEHBI, 00PA3YIOT 5- UM 6-YJIEHHYIO FeTepOapUIIbHYIO HIIH
4-14 uneHHY0 TreTEPOLMKIOAIKWIBHYK) TIpyHIly, IpU4eM JaHHasg S5- wWin O6-ujeHHas
rerepoapriibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

kaxpii R u R mesasucumo BuiOpan us H, Ci ankmma, Ci ramorenankuna, Cae
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukmoankuna, 5-14 uneHHoro rerepoapwia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankumna-, Cs.14 muknoankmi-Ci.¢ ankumna-, (5-14
yieHHOro rerepoapmn)-Cis ankmna- u (4-14 unenHoro rerepounkiaoankmn)-Cis ankuia-,
npudeM Ci.6 ankmi, Cas ankeHun, Cy. ankuamn, Ce.14 apui, Cs.14 UUKIOATKII, S5-14 dieHHbIN
rerepoapui, 4-14 unennsiii rerepouuknoankui, Ce.14 apui-Cie ankun-, Cs.14 nuknoankun-Ci.
ankui-, (5-14 unennpni rerepoapuin)-Ci¢ ankun- u (4-14 uneHHslit rerepouukiIoanki)-Cis
ankmi- 3 R, R®? g R

HEC3aBUCHUMO BbI6paHHbIMI/I 3aMecTuTeIsIMu R G;

, Kaxkaplii Heobsi3aTenbHO, 3amernensl 1, 2, 3, 4, 5, 6, 7 unu 8

kaxapiii R u R® nesasucumo suidopan us H, OH, CN, Ci ankuna, Ci ankokcu, Cis
ranoreHankmia, Ci.s ramoreHankokcH, Cr amkenuna, Cr.s ankunmia, Ce.s apuna, Cs.ua
LUKJIOAJIKWTIA, 5-14 uneHHOro rerepoapuna, 4-14 unennoro rerepouukinoankuia, Ce.14 apuin-Ci
ankmna-, Cs.i4 mukoankui-Cis ankuna-, (5-14 unennoro rerepoapuna)-Cis ankuna- u (4-14
YJIEHHOTO TeTeponukKIoankmia)-Ci.6 aaKuna-;

kaxaeii R? u R# mesaBucumo BwOpaH n3 H, Cig ankuna, Cie amkoken, Cie
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.e ankunmna, Ce.14 apuna, Cs.ia
LUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apmin-Cis
ankmna-, Cs.i4 muknoankui-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJICHHOTO reTepOIUKIoATKU)-C 1.6 aJKMIa-,

kaxeii R'2 1 R2 mezasucumo Beibpan u3 H, Ci amxuna, Ci ramorenankuna, Cae
ankenmna, Crs ankunmia, Ce.14 apwia, Cs.i4 nukimoankmna, S5-14 uneHHoro rerepoapmia, 4-14
yeHHOro rereporukioankmia, Ce.14 apmn-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankumna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ alkuia-;

kaxeii R12 u R¥ neszasucumo Beiopan 3 OH, Ci anmkokcu u Ci.6 TaTOTe€HATKOKCH,

win mobsie RZ? u R¥ | HCOeqUHEHHbIE K TO sxe atomy B, BmecTe ¢ atomoM B, k
2 2

2

KOTOPOMY OHH MPHCOEANHEHBI, 00Pa3yoT 5- MM G-YJIEHHYIO I'eTePOLMKIOANKUIBHYIO TPYIIILY,

HeoOs3aTeNbHO 3aMeleHHY o 1, 2, 3 uin 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHBIME 13 Ci
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ankmia u Ci.6 TaJIOTeHAIKIIIA,

kaxeii RE, RC, RE RF u RY nesasucumo Bui6pan us D, ranorena, okco, Ci.¢ ankuna, Ci.
¢ ranorenankuia, C.s ankenuna, Cr.c ankuauia, Ce.14 apuna, Cs3.14 HUKIOATIKHIIA, 5-14 4I€HHOTO
rerepoapuina, 4-14 unennoro rerepouukiaoankuna, Ce-14 apun-Cie ankuna-, Cs.14 HUKIOANKII-
C1.6 amkuna-, (5-14 unennoro rerepoapuina)-Ci.¢ ankuna-, (4-14 4IeHHOrO reTepoLNKIOATKIIIA)-
Cis amkuma-, CN, NO;, OR* SR* NHOR*, C(O)R*™ C(O)NR“R* C(O)NR®(OR™),
C(O)OR*, OC(O)R™, OC(O)NR*R¥ NR“R™ NRENR™“R# NR“C(O)RP™, NR“C(O)OR™,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4, C(:NRe4)NRC4Rd4, NRC4C(:NRe4)NRc4Rd4’ NRC4C(:NR64)Rb4,
NRC4S(O)Rb4, NRC4S(O)NRC4Rd4, NRC4S(O)2Rb4, NRC4S(O)(:N~Re4)Rb4’ NRC4S(O)2NRC4Rd4,
S(O)R®,  S(O)NR™R¥,  S(O)R™, S(0)NR“R¥ ~ OS(O)=NR*)R® OS(0)R™ SFs,
P(O)R¥R&, OP(O)(ORM)(OR™), P(O)(OR™)(OR¥) u BRM*RM, npuuem Cis amxum Cars
ankenun, Cr. ankunua, Ce.4 apun, Cs.a4 mukmoankwn, 5-14 uneHHbll rerepoapun, 4-14
yineHHblld rereporukiaoankmi, Ce.as apun-Cire ankun-, Cs.as muxmnoankmin-Cie ankmi-, (5-14
uneHHblit rerepoapun)-Ci.6 ankun- u (4-14 unennsiii rerepormkaoanki)-Ci.c amkui- u3 RE) RE,
RE, RF u RS, kaxmplii Heobs3aTenbHO, 3amemensl 1, 2, 3, 4, 5, 6, 7 win 8 He3aBUCHMO
BLIOpaHHBIMU 3aMecTuTensmu R H;

kaxpii R R u R mesasucumo Briopan 3 H, Ci anxuna, Ci. ranorenankmna, Ca-
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukioankuna, 5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rereporukioankuia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankumna-, (5-14
yieHHoro rerepoapwn)-Cis ankmna- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.6 ankmi, Cars ankeHus, Cz.s ankunmi, Ce.14 apui, Cs.14 UUKIOATKWI, S5-14 dyieHHbIN
rerepoapui1, 4-14 unennsiii rerepouuknoankui, Ce-14 apui-Cie ankun-, Cs.14 nuxinoankun-Ci.
ankui-, (5-14 unenubni rerepoapuin)-Cis ankuia- u (4-14 unensHsiit rerepouukiIoankui)-Cis
ankmi- w3 R* R u RY | kanplii HeoOssarensHO, 3amemensl 1, 2, 3, 4, 5, 6, 7 unu 8
HE3aBUCHMO BBLIOpaHHBIMH 3aMecTuTensmMu R

i mobsie R® u RY, mpucoenuuenHele K omHOMY M ToMy e atomy N, BMecTe C
atoMoM N, K KOTOPOMY OHHU TNPHCOEIUHEHbI, HEOOS3aTeJIbHO OOpa3yrT S5- WM O-4JICHHYIO
reTepoapuyIbHYI0 WIH 4-14 4IeHHYH0 reTepOLMKIOANKWIBHYIO IPYIIy, IPUYEM JaHHAs 5- WU
6-uJieHHasl reTepoapuiibHasi WK 4-14 djeHHasi TeTePOLUKIIOATKUIbHAS TPYINa HeOOs3aTeIbHO
3amerneHa 1, 2, 3 uinu 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTEIISIMU RH:

kaxpiii R% nesasucumo Buibpan us H, Cis ankmna, Ci ranorenankuna, C- alkeHna,
Cy¢ ankununa, Ce.14 apuna, Cs.14 uukioankuia, 5-14-uneHHoro rerepoapuina, 4-14-uneHHOTO
rereporuknoankmna, Ce.14 apun-Ci ankmna-, Cs.4 muknoankun-Cie ankuna-, (5-14-uneHsbri
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHbIi reTeponukiIoankui)-Ci.6 alKuia-, IpuYeM Ka Kbl
Cis anxun, Cire anmxkenun, Cre ankuHui, Ce.14 apwn, Cs.4 UUKIOANKWI, S-14-dyieHHBIN
rerepoapuil, 4-14-unensslii rereporuknoankui, Ce.14 apuin-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cis ankuwi- u (4-14-uneHHelli rereporukIoanKui)-Ci.
ankmin- u3 R* meoGssarensHo 3amemen 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBHCUMO BBIOpaHHBIMU
3amecrurensivmu R

kaxapii R® HesaBucumo BwiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
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ranoreHasnkmna, Cie ramoreHankokcu, Cr.s amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ua
LUKJIOAJKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.i4 muknoankui-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankmia- u (4-14
YJIEHHOTO TeTepouukioankuna)-Ci.6 aaKuna-;

kaxaeii R® u R& mesapucumo BwiOpan u3 H, Cis ankuna, Cis amkokcs, Cie
ranoreHankmia, Ci.s ramoreHankokcH, Cr. ankenuna, Cr.s ankunmna, Ce.s apuna, Cs.ua
LUKJIOANKuia, 5-14 uneHHoro rerepoapuna, 4-14 unenHoro rereporukioankuna, Ce.14 apun-Cis
ankmna-, Cs.4 muknoankuia-Cre ankuna-, (5-14 unennoro rerepoapun)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOrUKIoaTKui)-C 1.6 aKuIa-,

kaxaeii R 1 R¥ mezaBucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Cae
ankenuna, Crs ankunmna, Ce.14 apuia, Cs.i4 nukinoankuna, S5-14 uneHHoro rerepoapuia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ akuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ akuia-;

kaxeii R u RM neszasucumo Bei6pan 3 OH, Ci anmkokcn u Ci6 TaJIOT€HATKOKCH,

umn mobeie R* u RM mpucoennnennsie k Tomy sxe atomy B, BMecTe ¢ atomoM B,
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO TeTepPOLMKIIOANKIIBHYIO TPYIIY,
HeoOs3aTeNTbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankmia u Ci.6 TaJIOTeHAJIKIIA,

kaxapii R nesasucumo Buibpan u3 D, ranoren, okco, Ci.¢ ankuna, Ci.¢ rajloreHajkuia,
Cz.6 ankenuna, Cyc ankununa, Ce.14 apuna, Cs.14 LUKIOANKUIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepouunkioankuia, Ce.14 apui-Ci¢ ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapmn)-Ci.¢ ankuna-, (4-14 unennoro rerepounkioankui)-Ci. ankuia-, CN,
NO;, OR®, SR®* NHOR®, C(O)R®, C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R™,
OC(O)NRCSRds, NRCSRdS, NRCSNRCSRdS, NRCSC(O)RbS, NRCSC(O)ORaS, NRC5C(O)NRCSRd5,
C(=NR85)Rb5, C(=NR€5)NRC5Rd5, NRCSC(zNReS)NRCSRdS’ NRCSC(=NR85)Rb5, NRCSS(O)RbS,
NRCSS(O)NRCSRdS, NRCSS(O)QRbS, NRCSS(O)(:NReS)RbS, NRCSS(O)zNRCSRdS, S(O)Rbs,
S(O)NR® R, S(0)R™, S(0):NR®R¥  OS(O)=NR)R® OS(O):R™, SFs, P(O)RFR#,
OP(O)(OR™)(ORP), P(O)(OR™)OR®) u BRPRF, mpuuem Cis ankmn, Cis amxenmn, Ca
ankuaun, Ce.as apun, Cs.as uwknmoankwn, 5-14 uneHHoro rerepoapuni, 4-14  4yieHHBIN
rereporukinoankmi, Ce.14 apun-Cis anxwmia-, Cs.s mmxnoankun-Ci.s ankwi-, (5-14 uneHHsIH

rerepoapun)-Ci.s ankui- u (4-14 unennsiii rereporuknoankun)-Cie ankui- uz RY | kaxmprii

,
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMHU RL

kaxpii R¥, R u RY nesasucumo eidpan us H, Ci ankmna, Ci ranorenankmna, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuna, 5-14-uneHHoro rerepoapuia, 4-14-
yeHHOro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14-
yieHHoro rerepoapun)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimi)-Cis alkuia-,
npudeM Kaxabii Ci.e ankui, Cr ankenun, Cr. ankunmi, Ce.14 apuin, Cs.i4 nukimoankui, S-14-
4JleHHbI rerepoapus, 4-14-unenHbiii rerepouuknoankus, Ce.14 apun-Cis ankun-, Cs.a
mukiIoankun-Cis  ankmn-, (5-14-unennsiii  rerepoapun)-Cis  ankmn- u  (4-14-uneHHbIN

rereporuknoankun)-Cie ankua- u3 R¥, R® u R® meobssatensHo samemen 1, 2, 3 wumu 4
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HE3aBHCUMO BLIOPaHHBIMHU 3aMecTuTeIamu R,

unu mobbie R® u R%, mpucoenunenHble Kk ofHOMy W TOMy e aToMy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHbBI, 00Pa3yIOT S- WJIH O-UJICHHYIO reTepOaPUIbHYIO HITH
4-14 u4neHHY!0 TIeTEePOLMKIOAIKWIBHYK) TIpyIIy, IpUYeM JaHHasg S5- Wik O-ujeHHas
rerepoapuiibHas WK 4-14 4jeHHas reTepoLUKJIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1,2, 3 unu 4 He3aBUCUMO BHIOPAHHLIMH 3aMecTuTesaMu RY;

kaxabii R® HezaBrCHMO BbIOpan u3 H, Ci.6 ankuna, Ci.¢ ranorenankuna, Cr.¢ alkeHuna,
Cr6 ankununa, Ce.14 apuna, Cs.i4 uukioankuia, S-14-ujgeHHoro rerepoapuia, 4-14-dneHHOTO
rerepouukinoankmna, Ce.14 apun-Ci ankmna-, Cs.4 mukinoankui-Cie ankuna-, (5-14-uneHHblii
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHbIi reTeporukIoankui)-Ci.6 alKuia-, IpuueM KaKIbIi
Cie anxun, Cire amxenmn, Crs ankuHui, Ce.14 apwn, Cs.s4 UUKIOANKWI, S-14-deHHBIN
rerepoapuil, 4-14-unensblii rerepouuknoankui, Ce-14 apun-Cis ankun-, Cs.14 muxnoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cis ankwi- u (4-14-uneHHbll reTeporuKIOanKm)-Ci.
ankun- u3 R® Heobs3arensHo 3amerned 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENISAMH
R

kaxaeii R® HesaBucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis

ranoreHasnikmna, Cie ranoreHankokcu, Cr. amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJIOANKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Ci
ankmia-, Cs.i4 muknoankumi-Cie ankmna-, (5-14 unennoro rerepoapmna)-Cis ankmwia- u (4-14
YJIEHHOTO TeTepouukioankmna)-Ci.6 aaKuna-;

kaxnaeii R® u R® mesasucumo BwOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHasnkmna, Cis ranoreHankokcu, Cr. anmkenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apui-Cis
ankuna-, Cs.i4 muknoankun-Cis ankuna-, (5-14 unennoro rerepoapun)-Cie ankuna- u (4-14
YJICHHOTO Te€TePOLHKIOATK I )-C 1.6 AIKUIIA-,

kaxeii R u R nezaBucumo Beibpan u3 H, Ci amxuna, Cis ranorenankuna, Ca.
ankenuna, Cr.s ankunmna, Ce.14 apuna, Cs.i4 nukioankuna, 5-14 4neHHoro rerepoapuia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 muknoankmi-Ci.¢ ankmna-, (5-14
yyieHHOTO retepoapu)-Ci.¢ ankuia- u (4-14 uneHHOro rerepouukioanki)-Ci.¢ alkuia-;

kaxpiii R u RY mezasucumo Beiopan 3 OH, Ci anmkokcu u Ci.6 TaIOr€HANTKOKCH,

umn mobeie R u R mpucoennnennsie k ToMy xe atomy B, BMecTe ¢ aTomoM B,
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO TeTepPOLMKIIOANKIIBHYIO TPYIIY,
HeoOs3aTeNTbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOTeHAIKIIIA,

kaxeii R! nesasucumo Beibpan u3 D, ranorena, okco, Ci- ankumna, Ci.¢ raloreHaskiuia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNAA, 5-14 uleHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apui-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 anenHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR¥*, SR* NHOR*, C(O)R* C(O)NR®R® C(O)NR(OR¥), C(O)OR*, OC(O)R,
OC(O)NRCGRd6, NRCGRd6’ NRCGNRCGRd6, NRCGC(O)RbG, NRC6C(O)ORa6, NRCGC(O)NRCSRd6,
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C(:NReG)RbG, C(:NReG)NRCGRd6, NRCGC(:NRE:G)NRwRdG’ NRc6C(:NRe6)Rb6’ NRCGS(O)RbG,
NR*S (O )NRCGRd6, NR*S (O )szG’ NR®°S (O) (:NReG )Rb6, NRS (O)zNRCGRdG, S (O )RbG,
S(O)NR®R®,  S(0):R", S(0);NR®R% OS(O)=NR®)R®* OS(O)RY, SFs, P(O)RPR#,
OP(O)(OR™)(OR®), P(O)(OR™)(OR®) u BRR¥ mpuuem Cis ankun, Cis anxenmn, Ci
ankuaun, Ceas apun, Cs.as uuknoankui, 5-14 uneHHbll rerepoapun, 4-14 uneHHbIN
rerepouuknoankui, Ce-14 apun-Cie anxuia-, Cs.s muxnoankun-Ci.e ankui-, (5-14 uneHHbIH
rerepoapun)-Ci.6 ankui- u (4-14 unennslii rereporuknoankun)-Cire ankun- u3 R! | kaxmprii
Heo0s3aTeNbHO, 3aMelieHbl 1, 2, 3 uiu 4 He3aBUCUMO BbIOPAHHBIMH 3aMECTUTEIISIMU R’

kaxpiii R%, R u R% nesasucumo eibpan u3 H, Ci ankuna, Ci ranorenankmia, Ca-
ankenuna, Cr. ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOTro rereporukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yyeHHoro rerepoapun)-Cis ankuna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabiid Ci.e ankun, Crs ankenun, Cr.s ankunmn, Ce.14 apmn, Cs.i4 nukimoankui, 5-14-
4ieHHbI rerepoapus, 4-14-unenHbiii rerepounknoankus, Ce.4 apun-Cis ankumi-, Cs.a
mukiIoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapun)-Cis  ankmn- u - (4-14-uneHHbIN
rereporuknoankun)-Cie ankmi- u3 R¥*, R u R% meobssatensno samemen 1, 2, 3 wmm 4
HE3aBHCUMO BLIOPAHHLIMHU 3aMecTUTeNAMH R’;

i mobsie R® u R%, mpucoenuuennsle k omHOMY M ToMy ke atomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH TPUCOETUHEHBI, 00Pa3YIOT S- WJIH O-UJICHHYIO reTepOaPUIbHYIO HITH
4-14 uneHHy!0 TreTEePOLMKIOAIKWIBHYK) TIpyIIy, IpUYeM JaHHasg S5- Wik O-ujeHHas
rerepoapuiibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTeNsIMU R’;

kaxbii R nesasucumo suidpan us H, Cis ankuna, Ci ranorenankuna, Ca.c ajkeHuna,
Cz.6 ankunmna, Ce-14 apuna, Cs.14 nukioankuna, S5-14-uneHHoro rerepoapuia, 4-14-uneHHOro
rerepouuknoankuna, Ce.14 apun-Ci ankuna-, Cs.s4 nuknoankun-Ci ankuna-, (5-14-uneHHbli
rerepoap)-Ci¢ ankuna- u (4-14-4neHHbIN reTeporuKI0anKkui)-Ci.6 alKuia-, mpuueM KaKIbIi
Cie ankun, Cire amxenmn, Crs ankuHui, Ce.14 apwn, Cs.s UuKIOAnKwi, S-14-dyieHHBIN
rerepoapuil, 4-14-unennsiii rerepouuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennpnii rerepoapmn)-Cis ankwi- u (4-14-uneHHbll reTeporUKIOaNKm)-Ci.
ankun- u3 R® neobssarensHo 3amerned 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIME 3aMECTUTENIAMHE
R’

kaxaeii R® mesasucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis anxokcu, Cis
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankuamna, Ce.14 apuna, Cs.is
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouunknoankuna, Ce.14 apuin-Ci
ankmia-, Cs.i4 muknoankmi-Cis ankmna-, (5-14 unennoro rerepoapmna)-Cis ankwia- u (4-14
YJIEHHOTO TeTepouuknoankuia)-Ci.c aaKuna-;

kaxaeii R® u R# mesasucumo BwiOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHasnikmna, Cis ramoreHankokcu, Cr. amkenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis

ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
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YJIGHHOTO reTepOIUKIoaTKu)-C 1.6 amKuia-,

kaxeii R u R® mesasucumo Beibpan u3 H, Ci amxuna, Ci ranorenankuna, Ca-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rerepourukioankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankui-Ci.¢ ankuna-, (5-14
yyieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHnoro rerepounkioanku)-Ci.¢ alkuna-;

xaxabiid R® u R¥ nesasucumo eiopan u3 OH, Ci.¢ ankoxcu u Ci TaTOT€HATKOKCH,

umi mo6bie R® u R¥ npucoennnennbie k Tomy xe atomy B, BMecte ¢ atomoM B, k
KOTOPOMY OHHU TIPUCOEIUHEHBI, 00Pa3yloT S5- UK O-4JICHHYIO TeTePOLMKIIOANKHIBHYIO TPYIIY,
HeoO0s3aTeNIbHO 3aMeleHHy o 1, 2, 3 uiu 4 3aMecTUTeNsIMU, He3aBUCUMO BhIOpaHHbIME M3 Ci
ankuna u Ci.¢ rajoreHanKkumia,

kaxpii R’ Hesasucumo BuiOpan u3 D, ranorena, okco, Ci ankuna, Ci.6 raloreHaakuia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANIKUNIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apun-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NO2, OR¥, SR¥ NHOR¥, C(O)RY’, C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)RY’,
OC(O)NRC7Rd7, NRC7Rd7, NRC7NRC7Rd7’ NRC7C(O)Rb7, NRC7C(O)ORa7, NRC7C(O)NRC7Rd7,
C(:NRe7)Rb7, C(:NRe7)NRC7Rd7, NRC7C(:NRS7)NRC7R(17’ NRC7C(:NRe7)Rb7’ NRC7S(O)Rb7,
NR’S (O )NRC7Rd7 , NRS (O )sz7 ; NR®’S (O) (:NRe7 )Rb7 , NR’S (O)zNRC7Rd7 , S (O )Rb7 ,
S(O)NR'RY,  S(0O):RY, S(0):NRRY, OS(O)=NR®)RY OS(O):R", SFs, P(O)R'R¥,
OP(O)(ORM)(ORY), P(O)(ORY)(OR") u BRI'RY, mpuuem Cis ankun, Cis amxenmn, Ci
ankuHui, Ceas apun, Cs.s mmkimoankwn, 5-14 unenHsift rerepoapus, 4-14 dieHHbIN
rerepouuknoankui, Ce.14 apun-Cie anxui-, Cs.s muxnoankun-Ci.e ankui-, (5-14 uneHHbIH
rerepoapun)-Ci.6 ankui- u (4-14 unennsiii rerepormknoankun)-Cre amkun- u3 R | kaxnprit
HeoOsI3aTeNIbHO, 3aMelleHbl 1, 2, 3 uiu 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEISIMU RX;

kaxapiii RY, R u RY meszasucumo sriopan us H, Ci. ankuna, Ci ranoresankuna, Ca-s
ankenuna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukinoankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOro rereporukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankui-Ci.¢ ankmna-, (5-14-
yyeHHOro rerepoapun)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cie alkuia-,
npudeM Kaxabiid Ci.e anmkun, Crs ankenun, Cr.s ankunmi, Ce.14 apwn, Cs.i4 nukimoankui, 5-14-
4IeHHbI rerepoapus, 4-14-unenHbiii rerepounknoankun, Ce.4 apun-Cis ankumi-, Cs.a
mukiI0ankun-Cis  ankmin-, (5-14-unennsiii  rerepoapmn)-Cis  ankmn- u - (4-14-wneHHbIN
rerepormknoankun)-Cie ankma- u3 R, R u RY meobssatensHo samemen 1, 2, 3 wmm 4
HE3aBHCUMO BLIOpPaHHBIMU 3aMecTuTessamMu R,

i mobsie R u RY, mpucoenuuennsle K omHOMY M ToMy ke atomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00Pa3YIOT S- WJIH O-UJICHHYIO FeTepOAPWIBHYIO HITH
4-14 uneHHy!0 TreTEPOLMKIOAIKWIBHYK) TIpydIy, IpU4eM JAaHHasg S5- Wik O-ujeHHas
rerepoapriibHas WK 4-14 djaeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeOOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTensiMu RY;

xaxpii R® nesasucumo Buiopan us H, Cis ankuna, Ci ranorenankuna, Ca-¢ ajJkeHna,

Cz.6 ankunmna, Ce-14 apuna, Cs.14 nukioankmia, S-14-uneHHoro rerepoapuia, 4-14-d4neHHOrO
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rerepouuknoankmna, Ce.14 apun-Ci ankmna-, Cs.g4 nuknoankun-Cie ankuna-, (5-14-uneHHbri
rerepoap)-Ci.¢ ankuna- u (4-14-uneHHbIi reTeponukiIoankmi)-Ci.¢ alKuIa-, IpHYeM Ka Kbl
Cie anxun, Cie anxkenun, Cre ankuHui, Ce.14 apmin, Cs.i4 LUKIOANKWI, S-14-uyeHHbIN
rerepoapuii, 4-14-unennbiii rereporukoankui, Ce-14 apun-Cis ankumn-, Cs.14 muxioankun-Ci.
ankui-, (5-14-unenneii rerepoapun)-Cis ankuia- u (4-14-uneHHelii rereporukiIoankui)-Ci
ankui- u3 RY Heobsa3aTenpho 3amerneH 1, 2, 3 Wi 4 HE3aBUCHMO BHIOPAHHBIME 3aMECTHTEAME
RX
kaxaeii R nesasucumo Beibpan w3 H, OH, CN, Cis anxuma, Cr amkenuna, Cis
ankokcu, Cis ramoreHankuna, Cie ramoreHankokcH, Cr.s amkuamna, Ce.s apuna, Cs.g
LUKJIOANKUIA, S-14 uneHHoro rerepoapuia v 4-14 4ji€HHOrO reTepOLUKIIOANIKUIIA,

kaxaeii RY u R¥ mesaBucumo BwOpaH n3 H, Cig ankuna, Cis amkokcw, Cie
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankuamna, Ce.14 apuna, Cs.ia
UKJI0ANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Cis
ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
YJICHHOTO TeTepOIUKIOATKU)-C 1.6 aJIKMIa-,

kaxeii RY u R mesasucumo Beibpan u3 H, Ci amxuna, Ci ramorenankuna, Ca
ankenmna, Crs ankunmia, Ce.14 apwia, Cs.i4 nukmoankuna, S5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rereporukioankuia, Ce.14 apmn-Ci.g ankmna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHoro rerepounkioanki)-Ci.¢ alKkuia-;

kaxeiii R u RY nezasucumo Beiopan 3 OH, Ci anmkokcu u Ci.6 TaIOTe€HANTKOKCH,

unu ro6eie RI7 u RY mpucoenunennsie k ToMy ke atomy B, BMecTe ¢ aTomMoM B, k
KOTOPOMY OHHU NPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO I'€TepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs13aTeNbHO 3aMeleHHy o 1, 2, 3 wiu 4 3aMecTuTesiMH, He3aBUCUMO BbIOpaHHbIMU U3 Ci.
ankuia v Ci.¢ raJIoreHaJIKHIIa;

xaxbii R nesapucumo suibpan us H, D, OH, ranorena, oxco, CN, C(O)OH, NH;, NO>,
SFs, Ci6 ankuna, Ci6 ankokcu, Ci.s ramorenaikokcu, Ci rajgorenankuia, Cr.s aaxkenuna, Cos
ankuauna, Ce.4 apuna, Cs.4 uumknoankuia, S5-14 uneHHoro rerepoapuia, 4-14 djneHHOTO
rerepouukinoankuna, Ce.14 apun-Ci.s ankuna-, Cs.i4 muxnoankmi-Ci.¢ ankuna-, (5-14 anerHoro
rerepoapi )-Ci.¢ ankuna- v (4-14 4ieHHOTo reTeporuKkaoankmi)-Ci.6 aaKumia-; u

npuyeM J00ast reTepoapuiIbHas TPyMIa JOOro U3 BIIENEPEYNCIIEHHBIX 3aMEeCTUTEEeH
HeoO0s3aTeNTbHO BKITFOUaeT N-OKCU Ha TIOOOM 00pa3yroIeM KOJIbIIO aTOME a30Ta.

B HeKkOTOpBIX BapHaHTAX OCYIIECTBICHHS H300PETEeHUS:

X npeacrasisieT codboi N;

R! suibpan u3 H, C1s ankuna, Cr ankenuna, Cr ankuauna u Ci.6 TaJOreHAIKUIA,

R? puibpan u3 H, D, ranorena, Ci ankuna, Ci ranoresankuna, Cr ankenuna, Ca
ankuauna, Ce.14 apuna, Cs.4 mukioankuia, 5-14 uneHHoro rerepoapuia, 4-14 uneHHOTO
rerepouuknoankmna, Ce.14 apun-Ci¢ ankuna-, Cs.4 muxnoankuia-Ci.e ankuna-, (5-14 aieHHoro
rerepoapun)-Ci.6 ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.s ankuna-, CN, NO,, OR¥,
SRZ, NHOR®, C(O)R"2, C(O)NR®ZR%2, C(O)NR%(OR*), C(O)OR*, OC(O)R"2, OC(O)NR*?R%,
NRCZRdZ, NRCZNRCZRC[Z’ NRCZC(O)RbZ, NRCZC(O)ORaZ, NRCZC(O)NRCZRdZ, C(=NR‘*2)Rb2,
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C(:NReZ)NRCZRdz, NRCZC(:NReZ)NRCZRdZ, NRCZC(:NReZ)RbZ, NR¢? S(O)NRCZRdZ, NRCZS(O)RbZ,
NR2§(0),R"2, NRZS(0)(=NR*)R"2, NRS§(0);NR’R% S(O)R®2, S(O)NRR¥ S(0),R?
S(0):NR“R%,  OS(0O)=NR)R®,  0OS(0),R*?>, SFs, P(O)R”R#  OP(O)(OR")(OR?),
P(O)(OR™)(OR?) u BR?R*?, mpuuem Ci-6 ankun, Ca ankenun, Crs ankunun, Ce.4 apui, Cs-ia
LUKJIOANKUJ, 5-14 unenHsiii rerepoapun, 4-14 unenssiii rerepouukiaoankus, Ce.14 apui-Cis
ankui-, Cs.i4 mmknoankun-Cie ankmn-, (5-14 unennsiii rerepoapun)-Ci.s ankuwn- u (4-14
YJIEHHBIH TeTepOLMKIOATKI)-C 16 ANKUI- U3 R? | kaxblil HEOOsI3aTeNbHO, 3aMelteHs! 1, 2, 3, 4,
5, 6, 7 unu 8 HE3aBUCUMO BHIOPAHHBIMH 3aMEeCTUTESIMU R ¢

Cy! npencrasnser co6oit Ce.14 apun, C3.14 HUKIOANKH, 5-14 YNeHHBIH reTepoapui HiH
4-14 unenselii rerepouuknoankui, npudeM Ce.s apun, Cs.a nukIOankui, 5-14 uneHHbIHA
rerepoapr WK 4-14 4jeHHbIA TeTepOLMKIOANKII HeoOs3aTenbHO 3amemeH 1, 2, 3, 4, 5, 6, 7
WM 8 He3aBUCUMO BbIOpaHHbIMH 3aMecTuTensiMu RE umn RM;

Cy? npencrasnser co6oii Ce.14 apun, Cs.14 HUKIOANKUN, 5-14 uNeHHBIA TeTepoapun, Uiu
4-14 unenselii rerepoumkynoankui, npudyeM Ce.as apun, Cs.a nuKIOankui, 5-14 4neHHbIA
rerepoaprl WK 4-14 4jeHHBIH TeTepPOLMKIOANKI HeoOs3aTebHO 3amemeH 1, 2, 3, 4, 5, 6, 7
WM 8 HE3aBMCUMO BBHIOPaHHBIMH 3amecTuTes M RF;

kaxpiii R2, R? u RY mesasucumo Briopan u3 H, Ci anxuna, Ci. ramorenankmna, Co-
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukioankuna, 5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rereporukioankuia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankumna-, (5-14
yieHHoro rerepoapwn)-Cis ankmna- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.6 ankmi, Cars ankeHus, Cz.s ankunmi, Ce.14 apui, Cs.14 UUKIOATKWI, S5-14 dyieHHbIN
rerepoapui1, 4-14 unennsiii rerepouuknoankui, Ce-14 apui-Cie ankun-, Cs.14 nuxinoankun-Ci.
ankui-, (5-14 unenubni rerepoapuin)-Cis ankuia- u (4-14 unensHsiit rerepouukiIoankui)-Cis
ankmi- w3 R2, R? u RY | kaxaplii HeoOssarenpHO, 3amemensl 1, 2, 3, 4, 5, 6, 7 unu 8
HE3aBICHUMO BHIOPAHHBIMH 3aMecTHTeIsAMH R

i mobsie R? u R, mpucoenuueHHble K OOHOMY M TOMy e atomy N, BMecTe C

)
aToMOoM N, K KOTOPOMY OHH TIPUCOETUHEHBI, 00PA3YIOT S- UJIH O-UJICHHYIO FeTePOAPUIBHYIO MU
4-14 uneHHY0 TreTEePOLMKIOAIKWIBHYK) TpyHIly, IpU4eM JAaHHasg S5- win 6-ujeHHas
rerepoapwiibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelIleHa
1, 2, 3 wiu 4 He3aBUCHMO BHIOPAHHBIMU 3aMECTUTEIISIMU RE;

kaxpiii RP? nesasucumo Buiopan us H, Cis ankmna, Ci ranorenankuna, Cr- alkeHna,
Cy¢ ankununa, Ce.14 apuna, Cs.14 uukioankuia, 5-14-uneHHoro rerepoapuina, 4-14-uneHHOTO
rereporuknoankmna, Ce.14 apun-Ci ankmna-, Cs.4 muknoankun-Cie ankuna-, (5-14-uneHsbri
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHbIi reTeponukiIoankui)-Ci.6 alKuia-, IpuYeM Ka Kbl
Cis anxun, Cire anmxkenun, Cre ankuHui, Ce.14 apwn, Cs.4 UUKIOANKWI, S-14-dyieHHBIN
rerepoapuil, 4-14-unensslii rereporuknoankui, Ce.14 apuin-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cis ankuwi- u (4-14-uneHHelli rereporukIoanKui)-Ci.
ankmia- u3 R®? HeoGs3arensHO 3amemen 1, 2, 3, 4, 5, 6, 7 wiu 8 HE3aBHCUMO BBIOpaHHBIMU
3amectutensmu RE;

kaxapii R nesaBucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
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ranoreHasnkmna, Cie ramoreHankokcu, Cr.s amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ua
LUKJIOAJKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.i4 muknoankui-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankmia- u (4-14
YJIEHHOTO TeTepouukioankuna)-Ci.6 aaKuna-;

kaxeii R? u R# nesasucumo BeiOpan u3 H, Ci ankuna, Ci ranorenankuna, Ci-
ankokcH, Ci ranoreHankuina, Ci ramoreHankokcu, Cr.¢ ankenuna, Cr.s ankunmi, Ce.14 apuia,
Cs.14 nmknoankuna, 5-14 uneHHoro rerepoapuna, 4-14 unenHHoro rerepouukioankuna, Ce.14
apun-Ci.¢ ankuna-, Cs.14 muksoankui-Ci.¢ ankuna-, (5-14 unennoro rerepoapuna)-Cis ajqkuna- u
(4-14 unennoro rerepouukoankmia)-Ci.¢ ajaKuia-;

kaxeii R2 1 R2 mezaBucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Cae
ankenuna, Crs ankunmna, Ce.14 apuia, Cs.i4 nukinoankuna, S5-14 uneHHoro rerepoapuia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ akuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ akuia-;

kaxpiii R12 u R¥ meszasucumo Beiopan u3 OH, Ci anmkokcu u Ci6 TaTOT€HATKOKCH,

unu mobbie R? u R* | mpucoenunennsie k ToMy ke atomy B, BMecTe ¢ atomMoM B, k

KOTOPOMY OHH TPHCOEANHEHBI, 00pa3yoT 5- HIN G-YJIEHHYIO I'eTePOLHMKIOAIKUIBHYIO TPYIIIY,
HeoOs3aTeNTbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankmia u Ci.6 TaJIOTeHAJIKIIA,

kaxeii RC, RE, RM, RF u RY mesasucumo Beibpan u3 D, ranorena, okco, Ci ankuna,
Cis ranorenankuna, Cre ankenwna, Ci.e ankunuia, Ce.s apuna, Cs.is 1uKiIOankuia, 5-14
YIeHHOrO rerepoapuna, 4-14 unenHoro rerepouunkioankmna, Ce.14 apuin-Cie ankuna-, Cs.g
ukiaoankun-Cie ankuna-, (5-14 unennoro rerepoapuna)-Cie ankuna-, (4-14 uneHHOrO
rereporukioankuna)-Cis amkuna-, CN, NO,, OR* SR* NHOR*, C(O)R"™, C(O)NR®“R%,
C(O)NR*Y(OR™), C(O)OR™, OC(O)R®, OC(O)NR™R* NRR# NR“NR“R* NR*“C(O)R™,
NR*C(O)OR*, NR*C(O)NR*“R¥, C(=NR*)R® C(=NR*)NR*“R™ NR“C(=NR*“)NR**R%,
NRC(=NR*)R®, NR“S(O)R®*, NR“S(O)NR™R#, NR“S(0)RP, NRS(O)(=NR*)R™,
NRS(0),NR“R#,  S(O)R®, S(O)NR*“R¥, S(0)R™, S(0):NR¥R* ~OS(O)=NR*)R™,
OS(0):R™, SFs, P(O)R™R# OP(O)(ORM)(OR™), P(O)(ORM)(OR*) u BRMRM

ankun, Ca.e ankernn, Cr.s ankuami, Ce-14 apui, Cs.14 TUKIOATKWI, 5-14 ueHHBIN reTepoapu, 4-

, mpuueM Ci
14 unennsbiii rerepounkinoankii, Cs.14 apmin-Cis ankmi-, Cs.i4 muknoankun-Ci.e ankui-, (5-14
uneHHbli rerepoapun)-Ci.6 ankun- u (4-14 unennsiit rerepounuknoankin)-Ci.6 ankun- u3 RC, RE,
RM RF u RO

BLIOpaHHBIMU 3aMecTuTenssmu R H;

, Kakablii HeoOsi3aTenbHO, 3amerneHbl 1, 2, 3, 4, 5, 6, 7 wniu 8 He3aBUCUMO

kaxpii R R u R™ mesasucumo Briopan 3 H, Ci anxuna, Ci. ramorenankmia, Ca-
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukimoankmna, S5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rereporukioankmia, Ce.14 apmn-Ci.g ankmna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14
yieHHoro rerepoapmn)-Ci¢ ankmna- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.6 ankmi, Cas ankeHus, Cz.s ankuamn, Ce.14 apui, Cs.14 UUKIOATKII, S5-14 dieHHbIN
rerepoapui1, 4-14 unennsiii rerepouuknoankui, Ce-14 apui-Cie ankun-, Cs.14 nuknoankun-Ci.

ankui-, (5-14 unennpni rerepoapuin)-Cis ankun- u (4-14 unensHsiii rerepouukiIoanku)-Cis
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ankmi- m3 R* R g R#

HE3aBUCHUMO Bbl6paHHbIMI/I 3aMecTuTeIsIMu R H,

, Kakablii HeoOsi3aTenbHO, 3amemienbl 1, 2, 3, 4, 5, 6, 7 unu 8

umu mobbie R® u R¥, mpucoenunennbie k omHOMy u ToMy e aTtomy N, BMecTe C
atroMoM N, K KOTOPOMY OHH IPHCOEIHUHEHBI, HEOOS3aTeNbHO OOpa3yroT S5- WM O-4JeHHYIO
reTepoaApIIIbHYIO WIH 4-14 4JIeHHYIO reTepOlMKIOANKUIbHYIO TPYIIy, IpUYeM JaHHas S- WiIH
O-4JIeHHAsl reTepoapuiibHast UK 4-14 ujeHHas reTepOLUKIOATKUIIbHAS TPYIINa HeoOsI3aTeIbHO
3amernieHa 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R

kaxbiii R% nezaBucumo BuiGpan u3 H, Cis ankuna, Ci ranorenankuna, C.c ajlkeHna,
Cy¢ ankununa, Ce.14 apuna, Cs.14 uukioankuia, S-14-ujgeHHoro rerepoapuia, 4-14-uneHHOTO
rerepouukinoankmna, Ce.14 apun-Cie ankmna-, Cs.4 muknoankui-Ci¢ ankuna-, (5-14-uneHHblii
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHbIil reTeporuKIoankui)-Ci.6 alKuia-, mpudeM KaxKIbIi
Cie anxun, Cire anmkenmn, Cre ankuHui, Ce.14 apwn, Cs.4 UuKIOANKWI, S-14-dieHHBIN
rerepoapuii, 4-14-unensslii rerepouuknoankui, Ce-14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unenneiii rerepoapmn)-Cis ankmwi- u (4-14-uneHHbll reTeporUKIOaNKm)-Ci.
ankmi- u3 R* mHeoGssatensHo 3amemen 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBHCUMO BBIOpaHHBIMU
3amectutensmu R,

kaxaeii R® mesasucumo BwiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHasnikmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.us
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Ci
ankwmia-, Cs.i4 mukinoankumi-Cis ankmna-, (5-14 unennoro rerepoapmna)-Cis ankmwia- u (4-14
YJIEHHOTO reTepouukioankmna)-Ci.s aaKuna-;

kaxaeii R® u R& mesapucumo BwiOpan u3 H, Cig ankuna, Cis amkokcs, Cie
ranoreHasnkmna, Ci¢ ranoreHankokcu, Cr.s ankenuna, Cr. ankunmna, Ce.14 apuna, Cs.ua
LUKJIOAJIKWIIA, 5-14 uneHHOro rerepoapuna, 4-14 uinennoro rerepouukinoankuia, Ce.14 apmi-Ci
ankuna-, Cs.i4 muknoankun-Ci.e ankuna-, (5-14 unennoro rerepoapun)-Cie ankuna- u (4-14
YJIEHHOTO reTepOruKI0aTKui)-C1.6 aaKuia-,

kaxeii R u R¥ nmezaBucumo Beibpan u3 H, Ci amxuna, Cis ranorenankuna, Cae
ankenuna, Crs ankunmna, Ce.14 apuia, Cs.i4 nukinoankuna, S5-14 4neHHoro rerepoapuia, 4-14
yieHHOro rerepouukiaoankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14
yyieHHOTO retepoapu)-Ci.¢ ankuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ alkuia-;

kaxeiii R u RM neszasucumo Beiopan 3 OH, Ci anmkokcu u Ci.6 TaIOr€HATKOKCH,

umn mobeie R* u RM mpucoennnennsie k Tomy sxe atomy B, BMecte ¢ atomoM B,
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO TeTepPOLMKIIOANKHIBHYIO TPYIIY,
HeoOs3aTeNTbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankmia u Ci.6 TaJIOTeHAIKIIIA,

kaxaeii R nesaBucumo uibpan u3 D, ranoren, okco, Ci. ankuna, Ci.¢ rajloreHajikuia,
Cz.6 ankenuna, Cyc ankununa, Ce.14 apuna, Cs.14 LUKI0ANIKUIa, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apui-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapmn)-Ci.¢ ankuna-, (4-14 unennoro rerepouunkioankui)-Ci.s ankuia-, CN,
NO;, OR®, SR¥® NHOR®, C(O)R* C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R™,
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OC(O)NR®R® NR“R®, NRSNRSR¥ NRSC(O)R®, NR“C(O)OR®, NRSC(O)NRSR®,
C(=NR®)R?’ C(=NR®)NR®R® NRSC(=NR®)NRR® NRSC(=NR*)R®, NR“S(O)R®
NRS(O)NRSR® NR®SS(0)R®, NR®S(O)(=NR®)R™, NRSS(0),NR®R®  S(O)R?’,
S(O)NR®R® S(0):R™, S(0):NR®R¥, OS(0O)=NR*)R®» OS(0):R™, SFs, P(O)RFR#,
OP(O)(OR™)(ORP), P(O)(OR™)(OR®) u BRPR¥, mpuuem Ci ankum, Cis amkenmn, Ci
ankuHuy, Ce.14  apun, Csas nukinoankwn, 5-14 uneHHoro rerepoapui, 4-14 dneHHbIN
rerepormkyoankul, Ce.14 apun-Cie ankun-, Cs.4 muxnoankun-Cie ankui-, (5-14 dneHHbId

rerepoapun)-Ci.6 ankun- u (4-14 unennsiii rerepormknaoankun)-Cis ankui- uz RY | kaxmprii

>
HEeoO0s3aTeNbHO, 3aMelieHbl 1, 2, 3 uiu 4 He3aBUCUMO BbIOPAHHBIMH 3aMECTUTEIISIMU R":

kaxpiii R¥, R u R® nesasucumo Beibpan u3 H, Ci ankuna, Ci ranorenankmia, Ca-
ankenuna, Cr. ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOTro rereporuknoankuia, Ce.14 apuin-Cig ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yieHHOro rerepoapun)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cie alkuia-,
npudeM Kaxabiid Ci.e ankui, Cr ankenun, Cr.s ankunmi, Ce.14 apwn, Cs.i4 nukimoankui, 5-14-
4lleHHbI rerepoapus, 4-14-unenHbiii rerepouuknoankus, Ce.4 apun-Cis ankumi-, Cs.a
mukiIoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapun)-Cis  ankmn- u - (4-14-uneHHbIN
rereporuknoankun)-Cie ankua- u3 R¥, R® u R® meobssatensHo samemen 1, 2, 3 wmm 4
HE3aBHCUMO BLIOPAaHHBIMHU 3aMecTuTeIamMu R,

umn mobsie R® u R®, mpucoenuuenHsle Kk omHOMY M TOMy ke atoMy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00Pa3yIOT S- WJIH O-UJICHHYIO reTepOaPUIbHYIO HITH
4-14 4neHHY0 TIeTEePOLMKIOAIKWIBHYK) TIpyIIy, IpUYeM JaHHasg S5- WiId O-ujeHHas
rerepoapuiibHas WK 4-14 4jeHHas reTepoLUKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa
1,2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTeNsiMu R,

xaxxapiii R® wesasucumo eibpan u3 H, Ci.¢ ankuna, Ca. ankennna, Ca.s ankuamna, Co.
14apuna, Cs.14 HUKJIOATKUIA, 5-14-uneHHOro rerepoapuina, 4-14-4jJeHHOro reTepoLKIOaNKIIA,
Cs-14 apun-Cis ankuna-, Cs.ia umknoankun-Cie ankuia-, (S-14-unenusni rerepoapui)-Cie
ankuna- u (4-14-unennsiii rerepormkioankmn)-Ci¢ ankuna-, npuaem Kaxabiii Cis amkui, Ca.e
ankenun, Cre ankunun, Ce.4 apwn, Cs.s4 uuknoankuni, S-14-uneHHbld rerepoapw, 4-14-
yineHHbld rerepouuknoankmi, Ce.s apun-Cirs ankuin-, Cs.g nuknoankmn-Cie ankwi-, (5-14-
unenHelii rerepoapun)-Cic ankun- u (4-14-unennsiii rereporuknoankun)-Cie ankun- u3 R
HeoOs3aTeNbHO 3aMelneH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RE:

kaxaeii R® Hesasucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis anxokcu, Cis
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankuamna, Ce.14 apuna, Cs.is
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouunknoankuna, Ce.14 apuin-Ci
ankmia-, Cs.i4 muknoankmi-Cis ankmna-, (5-14 unennoro rerepoapmna)-Cis ankwia- u (4-14
YJIEHHOTO TeTepouuknoankuia)-Ci.c aaKuna-;

kaxaeii R® um R® mesasucumo BwiOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHasnikmna, Cis ramoreHankokcu, Cr. amkenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis

ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
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YJIGHHOTO reTepOIUKIoaTKu)-C 1.6 amKuia-,

kaxeii R u R nesasucumo Beibpan u3 H, Ci amxuna, Ci ranorenankuna, Ca
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rerepourukioankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankui-Ci.¢ ankuna-, (5-14
yyieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHnoro rerepounkioanku)-Ci.¢ alkuna-;

kaxxapiii R u RY nesasucumo eiopan u3 OH, Ci.¢ ankoxcu u Ci TaTOT€HATKOKCH,

umi mo6bie R u R¥ npucoennnennbie k Tomy xe atomy B, BMecte ¢ atomoM B, k
KOTOPOMY OHHU TIPUCOEIUHEHBI, 00Pa3yloT S5- UK O-4JICHHYIO TeTePOLMKIIOANKHIBHYIO TPYIIY,
HeoO0s3aTeNIbHO 3aMeleHHy o 1, 2, 3 uiu 4 3aMecTUTeNsIMU, He3aBUCUMO BhIOpaHHbIME M3 Ci
ankuna u Ci.¢ rajoreHanKkumia,

kaxeii R! nesapucumo Beibpan u3 D, ranorena, okco, Ci-¢ ankuna, Ci.¢ TaloreHasKia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANIKUNIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apun-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR¥*, SR*® NHOR*, C(O)R* C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R,
OC(O)NRCGRdG, NRCGRd6, NRC6NRC6Rd6, NRCGC(O)RbG, NRC6C(O)ORa6, NRC6C(O)NRC5Rd6,
C(:NReG)Rb6, C(:NR%)NRCGRdG’ NRCGC(:NReG)NRCGRdG’ NRCGC(:NReG)RbG’ NRCGS(O)RbG,
NR*S (O )NRC6Rd6, NR*S (O )szG’ NR®°S (O) (:NReG )Rb6, NRS (O)zNRCGRd6, S (O )Rb6,
S(O)NR®R®,  S(0):R, S(0);NR®R% OS(O)=NR*)R®* OS(0):RY, SFs, P(O)RPR#,
OP(O)(OR™)(OR®), P(O)(OR™)(OR®) u BRR¥ mpuuem Cis amkun, Cis amxenmn, Ci
ankuHui, Ceas apun, Cs.s mmkimoankwn, 5-14 unenHsift rerepoapus, 4-14 dieHHbIN
rerepouuknoankui, Ce.14 apun-Cie anxui-, Cs.s muxnoankun-Ci.e ankui-, (5-14 uneHHbIH
rerepoapun)-Ci.6 ankui- u (4-14 unennslii rerepormknoankun)-Cie ankun- u3 R! | kaxmprii
HeoOsI3aTeNIbHO, 3aMelleHbl 1, 2, 3 uiu 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEISIMU R’;

kaxxapiii R R u R% meszasucumo sriopan us H, Ci. ankuna, Ci ranoresankuna, Ca-s
ankenuna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukinoankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOro rereporukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankui-Ci.¢ ankmna-, (5-14-
yyeHHOro rerepoapun)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cie alkuia-,
npudeM Kaxabiid Ci.e anmkun, Crs ankenun, Cr.s ankunmi, Ce.14 apwn, Cs.i4 nukimoankui, 5-14-
4IeHHbI rerepoapus, 4-14-unenHbiii rerepounknoankun, Ce.4 apun-Cis ankumi-, Cs.a
mukiI0ankun-Cis  ankmin-, (5-14-unennsiii  rerepoapmn)-Cis  ankmn- u - (4-14-wneHHbIN
rereporuknoankun)-Cie ankmi- u3 R¥*, R u R% meobssatensHo samemen 1, 2, 3 wmm 4
HE33aBHCUMO BLIOPAHHBIMHU 3aMecTUTeNAMH R’;

i mobsie R® u R%, mpucoenuuennsle k omHOMY M ToMy ke atomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00Pa3YIOT S- WJIH O-UJICHHYIO FeTepOAPWIBHYIO HITH
4-14 uneHHy!0 TreTEPOLMKIOAIKWIBHYK) TIpydIy, IpU4eM JAaHHasg S5- Wik O-ujeHHas
rerepoapriibHas WK 4-14 djaeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeOOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTeNs MU R’;

kaxbii R% nesasucumo suiopan us H, Cis ankuna, Ci ranorenankuna, Ca-¢ ajJkeHnna,

Cz.6 ankunmna, Ce-14 apuna, Cs.14 nukioankmia, S-14-uneHHoro rerepoapuia, 4-14-d4neHHOrO
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rerepouuknoankmna, Ce.14 apun-Ci ankmna-, Cs.g4 nuknoankun-Cie ankuna-, (5-14-uneHHbri
rerepoap)-Ci.¢ ankuna- u (4-14-uneHHbIi reTeponukiIoankmi)-Ci.¢ alKuIa-, IpHYeM Ka Kbl
Cie anxun, Cie anxkenun, Cre ankuHui, Ce.14 apmin, Cs.i4 LUKIOANKWI, S-14-uyeHHbIN
rerepoapuii, 4-14-unennbiii rereporukoankui, Ce-14 apun-Cis ankumn-, Cs.14 muxioankun-Ci.
ankui-, (5-14-unenneii rerepoapun)-Cis ankuia- u (4-14-uneHHelii rereporukiIoankui)-Ci
ankui- u3 R* neobsa3atenpho 3amerneH 1, 2, 3 win 4 HE3aBUCHMO BHIOPAHHBIME 3aMECTHTEAME
R’;
kaxaeii R® Hesasucumo BwIOpan m3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis

ranoreHankmia, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.is
HUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ces.14 apmin-Ci
ankmna-, Cs.i4 muknoankumi-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankuna- u (4-14
YJIEHHOTO TeTeponuknoankmna)-Ci.c aaKuna-;

kaxaeii R® u R# mesaBucumo BwiOpan n3 H, Cig ankuna, Cis amkokew, Cie
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.is
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Cis
ankmna-, Cs.i4 muknoankui-Cirs ankuna-, (5-14 unennoro rerepoapmn)-Cis ankwmia- u (4-14
YJICHHOTO TeTepOIUKIOATKUI)-C 1.6 aKMIa-,

kaxeii R u R mesasucumo Beibpan u3 H, Ci amxuna, Ci ramorenankuna, Ca
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.4 nukioankmna, S5-14 wieHHoro rerepoapmia, 4-14
yieHHoOro rereporukioankuna, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHnoro rerepounkioankin)-Ci.¢ alkuia-;

kaxbii R u R¥ nezasucumo Beiopan u3 OH, Ci anmkokcu u Ci.6 TaJTOreHaTKOKCH,

unu mobbie R® u R¥ npucoenunennsie x Tomy ke aromy B, BMecTe ¢ aromom B, k
KOTOPOMY OHH TPHUCOEAUHEHbBI, 00Pa3yOT 5- WIH G-YJIEHHYIO TeTePOLMKIOANKUIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeIleHHYI0 1, 2, 3 wiu 4 3aMecTUTeNsiMH, He3aBUCHMO BbIOpaHHBIMU U3 Ci
ankuna u Ci.¢ rajloreHaaKuia,

kaxeii R! HesaBucumo Beibpan u3 D, ranorena, okco, Ci-¢ ankuna, Ci.¢ TalOreHasKia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKI0ANKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apun-Ci¢ ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapu)-Ci.¢ anmkumna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NO2, OR¥, SR¥ NHOR¥, C(O)RY’, C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)RY’,
OC(O)NRC7Rd7, NRC7Rd7, NRC7NRC7Rd7’ NRC7C(O)Rb7, NRC7C(O)ORa7, NRC7C(O)NRC7Rd7,
C(:NRe7)Rb7, C(:N"Re7)NRc7Rd7’ NRC7C(:NRS7)NRC7R(17’ NRC7C(:NRe7)Rb7’ NRC7S(O)Rb7,
NR’S (O )NRC7Rd7 , NRS (O )sz7 ; NR®’S (O) (:NRe7 )Rb7 , NR’S (O)zNRC7 RY , S (O )Rb7 ;
S(O)NR'RY, S(0):RY, S(0):NRRY  OS(O)=NR®)RY OS(O):R", SFs, P(O)R'R¥,
OP(O)(ORY)(ORY), P(O)(ORY)(OR") u BRI'RY, mpuuem Cis ankun, Cis amxeHm, Ci
ankuaun, Ceas apun, Cs.s mukmoankwn, 5-14 unenssiii retepoapun, 4-14 dieHHbIN
rerepouuknoankmi, Ce.14 apun-Cie anxumia-, Cs.s muxnoankun-Ci.e ankui-, (5-14 uneHHbIH
rerepoapun)-Ci.6 ankun- u (4-14 unennsiii retepouuxnoankun)-Cie ankun- u3 R’ | kaxmbiit

HeoOs13aTeNbHO, 3aMerneHsl 1, 2, 3 uiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU RX:
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kaxeii RY, R u RY nesasucumo eidpan us H, Ci ankmna, Ci ranorenankumna, Ca-
ankenmna, Cr. ankuauna, Ce.14 apmia, Cs.i4 nukioankuna, 5-14-unenHoro rerepoapuia, 4-14-
yieHHOro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmn-Ci.¢ ankuna-, (5-14-
yneHHoro rerepoapun)-Cirs ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cie alkuia-,
npudeM Kaxablid Ci.e ankui, Crs ankeHun, Cz. ankunmi, Ce.14 apui, Cs.i4 nukimoankui, 5-14-
yieHHbI rerepoapwi, 4-14-unenHblii retepounkyoankuyi, Ce.as apun-Cie ankxun-, Cs.g
ukI0ankun-Ci.s  ankuin-, (5-14-unensbiii  rerepoapmn)-Crs  ankuin- u - (4-14-uneHHsli
rereporuknoankun)-Cre ankmi- u3 R, R u RY neobsasatensHo 3amemen 1, 2, 3 wum 4
HE3aBHCUMO BLIOPAHHBIMH 3aMecTuTesmMu R

win mobsie R u RY, mpucoenuuenHsle Kk omHOMY M ToMy ke atoMy N, BMecTe C
aToMoM N, K KOTOPOMY OHH TPUCOETUHEHBI, 00PA3YIOT S- WU O-UJICHHYIO FeTePOAPUIBHYIO UJTH
4-14 uneHHY0 TreTEePOLMKIOANKWIBHYK) TIpyHIly, IpU4eM JAaHHasg S5- wWin O6-ujeHHas
rerepoapriibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyINa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCHMO BBIOpaHHBIME 3aMecTuTensiMu RY;

xaxpiii R® nesasucumo Buibpan us H, Cis ankmna, Ci ranorenankuna, C- alkeHna,
Cy¢ ankununa, Ce.14 apuna, Cs.14 uukioankuia, S-14-uneHHoro rerepoapuia, 4-14-uneHHOTO
rerepouuknoankmna, Ce.14 apun-Ci ankmna-, Cs.4 nuknoankun-Cie ankuna-, (5-14-uneHsbri
rerepoapi)-Ci.¢ ankuna- u (4-14-aineHHbIi reTeponuKIoankui)-Ci.6 alKuia-, IpHYeM KaKIIbIi
Cie anxun, Cie ankenun, Cre ankuHui, Ce.14 apmn, Cs.i4 TUKIOANKWI, S-14-uyieHHBIN
rerepoapuil, 4-14-unennbliii rereporuknoankui, Ce-14 apun-Cig ankumi-, Cs.14 muxnoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cie ankuia- U (4-14-uneHHelii rereporukiIoankui)-Ci.
ankun- u3 RY HeoOs3arensbHo 3amernen 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIMU 3aMECTUTENIAMU
RX;

kaxbii R nesasucumo Buidbpan u3 H, OH, CN, Cis ankuma, Cr ankenuna, Ci-

ankokcH, Cis ranoreHankmna, Ci.s ramoreHankokcu, Cr.s ankuamna, Ce.i4 apuna, Cs.ig
LUKJIOANKUA, S-14 uneHHoro rerepoapuna v 4-14 4I€HHOrO reTepOLUKIIOANKUIIA,

kaxaeii RY u R mesaBucumo BwiOpaH n3 H, Cig ankuna, Cie amkokcw, Cie
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Cis
ankmna-, Cs.i4 muknoankui-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOIUKIoaTKu)-C 1.6 aKuIa-

kaxeii RY u R mesasucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Cae
ankenmna, Crs ankunmna, Ce.14 apuia, Cs.i4 nukinoankuna, S5-14 uneHHoro rerepoapwia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankwmna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ alkuia-;

xaxpiii R u RY nezasucumo Beiopan 3 OH, Ci anmkokcn u Ci6 TaTOre€HATKOKCH,

unu mrobeie RI7 u RY mpucoenunennsie k ToMy ke atomy B, BMecTe ¢ aTomMoM B, k
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WiIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BBIOpaHHBIMH 13 Ci

ankuna u Ci¢ rajJor¢HaJiKkmJjia,
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kaxaeii R® nesapucumo seibpan us H, D, OH, ranorena, okco, CN, C(O)OH, NH,, NO;,
SFs, Ci16 ankuna, Ci6 ankokcu, Ci.s rajoreHankokcu, Ci.s rajgorenankuia, Cr.s ankeHumia, Cas
ankuauna, Ce.14 apuna, Cs.4 mukioankuia, 5-14 uneHHoro rerepoapuia, 4-14 ujpeHHOro
rerepouuknoankuna, Ce.14 apun-Ci.¢ ankuna-, Cs.i4 muxnoankui-Ci.e ankuna-, (5-14 4aneHHoro
rerepoapi)-Ci.¢ ankuna- u (4-14 uieHHOTO reTeporukioankui)-Ci.¢ akuia-; u

npuveM Jro0as rerepoapuiibHas FPyIa JI0OOro U3 BBIICTIEPEYUCICHHBIX 3aMECTUTENEH
HeoOs3aTeNbHO BKIIFOYaeT N-OKCH] Ha JTF000M 00pasyroIieM KOoibLo aTOMe a30Ta.

B HEKOTOPBIX BapHUaHTaX OCYIICCTBJICHUA

kaxeii R’ Hesasucumo BuiOpan u3 D, ranorena, okco, Ci ankuna, Ci.6 raloreHaakuna,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apun-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.s anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NO2, OR¥, SR¥ NHOR¥, C(O)RY’, C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)RY’,
OC(O)NR'RY, NR“RY, NRNRYRY, NRC(O)R®’, NRY’C(O)OR¥, NR'C(O)NR'RY,
C(=NRe7)Rb7, C(=NR"7)NR°7Rd7, NRC7C(=NR"7)NRC7R‘17, NRC7C(=NR"7)Rb7, NR°7S(O)Rb7,
NRC’S(O)NR'RY,  NRYS(O)RY”, NRS(O)(=NR®)R", NRS(0),NRRY, S(O)RY’,
S(O)NR'RY, S(0):RY, S(0):NRRY  OS(0O)=NR®)RY OS(O):R", SFs, P(O)RI'R¥,
OP(O)(ORY)(OR'), P(O)(ORY)(OR") u BR'/R¥";

kaxeiii RY, R u RY mesasucumo Briopan u3 H, Ci. ankuna, Ci. ranorenankmia, Co-
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukioankmna, 5-14 wieHHoro rerepoapmia, 4-14
yieHHOro rerepouukioankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO rerepoapuia)-Ci.¢ anmkuna- u (4-14 unersoro rerepouukiioankmia)-Ci.¢ aJIKuia-;

unu mobsie R 1 RY npucoenuHeHHbIe K OMHOMY U TOMY ke aToMy N, BMecTe ¢ aTOMOM
N, K KOTOPOMY OHM IPUCOEIUHEHBI, O0Pa3yIOT S- WK O-WIEHHYIO IeTepoapiiibHy0 nin 4-14-
YIEHHYIO TeTePOLUKIIOATKUIBHYIO TPYIIY; U

kaxbiii R® HesaBucumo Briopan u3 H, Ci ankuna, Ci.6 ranorenankuia, Ca.c alkeHna,
Cr¢ ankuamna, Ce.14 apuna, Cs.4 umknoankuia, 5-14 dneHHoro rerepoapwia, 4-14 djneHHOTO
rerepouukinoankuna, Ce.14 apun-Ci.s ankuna-, Cs.i4 muxnoankmi-Ci.¢ ankuna-, (5-14 anerHoro
rerepoapi)-Ci.6 ankuna- u (4-14 4ieHHOTO reTeporuKIoankmi)-Ci.6 aaKuia-.

B HEKOTOPBIX BapHUaHTaxX OCYyILICCTBICHUA

kaxeii R! nesasucumo Beibpan u3 D, ranorena, okco, Ci-¢ ankuna, Ci.¢ raloreHasKiia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apuin-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ amkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR¥*, SR*® NHOR*, C(O)R* C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R,
OC(O)NR®R% NR®RY, NR®ONR®R¥ NR®C(O)R®, NR“C(O)OR¥, NR®C(O)NR*R%,
C(=NR®)RY® C(=NR®)NR®R®  NR®OC(=NR®)NR®R® NR®C(=NR®)R®, NR®S(O)R®,
NRS(O)NR®R® ~ NR®S(0),R*®, NR®S(O)(=NR®)R, NR®S(0),NR®R®  S(O)R",
S(O)NR®R®,  S(0):R", S(0)NR®R%, OS(O)=NR*)R® OS(O)RY, SFs, P(O)RPR#,
OP(O)(OR™)(OR ), P(O)(OR™)(OR) u BRI°R¥®;
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kaxpiii R®, R u R% mesasucumo Briopan us H, Ci. anxuna, Ci. ranorenankmna, Co-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 wneHHoro rerepoapmia, 4-14
yieHHOro rerepouukioankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOT 0 rerepoapuia)-Ci.¢ anmkuma- u (4-14 unennoro rerepouukiioankmia)-Ci.¢ aJKiia-;

unu mobsie R 1 R% npucoenunennbie kK oqHOMY U TOMy ke aToMy N, BMeCTe C aTOMOM
N, K KOTOPOMY OHM IPUCOEIUHEHBI, 00Pa3yIOT S- WK G-4IEHHYIO IeTepoapiiibHy0 Win 4-14-
YJIEHHYIO TeTePOLUKIIOATKUIBbHYIO TPYIIY; U

kaxbiii R Hesasucumo BriGpan u3 H, Ci ankuna, Ci- ranorenankuia, Ca.c ajlkeHna,
Cr¢ ankuamna, Ce.14 apuna, Cs.4 umknoankuna, 5-14 dneHHoro rerepoapwia, 4-14 djpeHHOTO
rerepouukinoankmna, Ce.14 apun-Cis ankuna-, Cs.i4 muxnoankmi-Ci.e ankuna-, (5-14 anerHoro
rerepoapi )-Ci.6 ankuna- u (4-14 4yieHHOTO reTeporuKIoankmi)-Ci.¢ aaKuia-.

B HEKOTOpBIX BapMaHTaX oOCyIIecTBiIeHHs kaxabii RY mesaBucumo BriGpan uz D,
rajgoreHa, okco, Ci¢ ankuna, Ci¢ ramorenankumna, Cie ankenmna, Cr.s amkunuiga, CN, Ci
ankokcu, Cis ramoreHankokcu, amuHo, Ci1¢ anxkunammao, u-Cis ankmiamuHo, Cis
aNKWICyIb(HOHUIIA, aMUHOCYJIb(OHMIIA, Cis ANKUJIAMUHOCYTh(OHUIIA, nu-Ci6
ankunamuHocynbpormna U Cie ankuiacynb(OHMIAMUHO, npudeM ykaszaHHbld C1-6 amkun
HeoOs13aTenbHO 3ametneH 1, 2, 3,4, 5, 6, 7 unu 8 He3aBUCHMO BHIOPAHHBIMU TraJIOTCHAMH.

B HEKOTOPBIX BapHaHTax OCyInecTBIeHus kaxapii RP, R® u R® Hesapucumo BrIOpaH u3
H, Ci6 ankuna, Ci.¢ ranoreHankmna, Cr.¢ ankenmna, Cr.¢ ankunauia, Gpenmna, Cs.7 MUKIOANKIIIA,
5-6 unenHoro rerepoapwia, 4-7 wieHHOro rerepouunkyoankmwia, ¢eHmi-Cis ankmna-, Csz
ukioankuin-Cre ankmna-, (5-6 unenHoro rerepoapmna)-Cis ankwia- u (4-7 HIEHHOTO
rerepounkioankmia)-Ci.¢ ankmna-, npuaeM Ci ankui, Cr¢ ankenmn, Cr.¢ ankunmwi, Gennn, Cs.7
LUKJIOAJIKWJ, 5-6 WiieHHBIH reTepoapui, 4-7 4ieHHbIH rerepounkioankui, ¢GeHun-Ci.c aaKumi-,
Cs.7 umkioankun-Cre ankui-, (5-6 unenssiii retepoapuin)-Cis ankuwi- u (4-7 dieHHbIH
rerepormkI0ankun)-Ci.¢ ankun- u3 R® RS u R, kaxpiii Heobs3aTenbHo, 3aMemens! 1, 2, 3
UM 4 He3aBUCUMO BBIOPAHHBIMH 3aMecTuTessiMu R,

kaxbiii RY Hesasucumo sbiOpan n3 H, Ci ankuna, Ci.¢ ranorenankuna, Ca¢ ajlkeHna,
Crs amxkununa, (enwna, Cs.; mmkioankuna, S5-6 4YIeHHOTO Trerepoapuia, 4-7 4YJIEHHOTO
rerepormkioankuia, ¢enmn-Cis ankmwia-, Csz mmkimoankmi-Cie ankmia-, (5-6 wieHHOro
rerepoapmia)-Ci¢ ankuina- u (4-7 unenHoro rerepounkioankmia)-Cie ankuna-, npudeM Cis
ankmi, Cre ankenwn, Cre amkunaun, penwi, Cs.7 UUKIOANKWUI, 5-0 YIEeHHBIA rerepoapwi, 4-7
WIeHHBIH reTeporukioankut, ¢peHmn-Cre ankumi-, Cs.7 uuknoankmi-Ci.¢ ankui-, (5-6 4ieHHbIH
rerepoapun)-Ci¢ ankun- u (4-7 unenHerii rerepoumknoankun)-Cie ankun- w3 R kasxmprit
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RL

kaxaeii R® Hesasucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
rayioreHakmia U Ci.6 TaJIOTEHATKOKCH;

kaxeii RE u R® nmezasucumo Beibuparor u3 H, Ci ankuna, Ci ranoresankuna, Co-
ankenmna, Cy.¢ ankuamna, ¢penrmia, Cs.7 TUKIoANKWIA, 5S-6 YWIEHHOTO retepoapuia, 4-7 4IEHHOTO
rerepormkioankuia, ¢pernn-Ci¢ ankmma-, Csz muknoankun-Cie ankwna-, 5-6 4YJIEHHOTO

rerepoapuii-Ci.¢ aJikiia- u 4-7 4JIEHHOrO reTepouukIoankui-Ci.c akumia-;
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kaxeii R u RP nesasucumo Beiduparor us H, Ci. ranorenankuna, Ci ankuna, Ca-
ankenmna, Cy.¢ ankuamna, ¢penrmia, Cs.; LUKII0aNKWIa, 5-6 YWIEHHOTO rerepoapuia, 4-7 4IeHHOTO
rerepouuknoankuna, ¢ernn-Cis ankwna-, Cs uuknoankun-Cie ankuna-, 5-6 HYJIEHHOTO
rerepoapuii-Ci.¢ aJikiia- u 4-7 4JIEHHOrO reTepoluKIoankui-Ci.c akumia-;

kaxbii RS u RY nezasucumo Bei6pan u3 OH, Ci. ankokcu u Ci TaJOreHanKoKCH;, U

xaxbii R! mpencrasnster coboii D, ranoren, okco, Ci. ankui, Cie ramoresankui, Ca-
ankenun, Crs anxkuamn, CN, Ci ankokcu, Ci6 ragoreHankokc, amMmuHo, Ci.¢ aJKHMIAMUHO, K-
Ci.s ankunamuHo, Ci ankuicynbdonua, amMmuHocynbGonmt, Cis alKuIaMUHOCYIbGOHWII, -
C1-6 ankumamMuHoCybGOoHUI U C1.6 ANKUICYTbGOHUIAMHHO.

B HEKOTOpBIX BapuaHTax ocyliecTsieHus kaxawii R' u R! nesasucumo Bribpan us D,
rajgoreHa, okco, Ci¢ ankuna, Ci¢ ramorenankuna, Cire ankenmna, Cr.s ankunuia, CN, Cis
ankokcu, Cis ramoreHankokcu, amuHo, Ci¢ anxkunamunuo, gu-Cis ankmiamuHo, Cis
aNKWICyIbHOHUIIA, aMUuHOCYJIb(hOHMIIA, Cis ANKUJIAMUHOCYTB(OHMUIIA, nu-Ci6
ankunaMuaocyns(onmna u Ci anKuicyIb(pOHUIAMIHO;, U

kaxaeii R® nesasucumo seidpan us H, D, OH, ranorena, okco, CN, C(O)OH, NH,, NO»,
SFs, Ci6 ankun, Ci ankokcu, Ci.s ranoreHankokcu, Ci.¢ rajorenankuia, Cr.s ankenunaa u Cas
ANKUHUJIA.

B HEKOTOpPBIX BapHaHTax OCYIIECTBICHUS U300PETEHNUS:

X npexcrasisieT coboi N;

R! puibpan u3 H, Ci ankuna, Ci.¢ ranorenankuna, Ca.c ankenuna, Ca.c ankununa, Co-14
apuna, Cs.i4 nukioankuna, 5-14 uyjgeHHoro rerepoapuiia, 4-14 4jleHHOro reTepOLMKIIOANKIIA,
Cs.14 apun-Crs ankxwmna-, Cs.i4 muknoankui-Cire ankwmna-, (5-14 unennoro rerepoapmn)-Ci
ankuna-, (4-14 unensoro rerepouuknoankun)-Cis amkuma-, OR*, C(O)R®!, C(O)NRCR%,
C(O)OR?!, C(=NR®H)RP!, C(=NRH)NR'R¥, S(O)R", S(O)NRC'R¥, S(O)R® u S(0),NR'R%,
npuueM Ci ankmi, Cr.s ankenumn, Car.¢ ankuami, Ce.14 apun, Cs.i4 DUKIOANKWI, S-14 uneHHbIN
rerepoapui1, 4-14 unennsiii rereporukioankui, Ce.14 apun-Cie ankui-, Cs.14 muknoankui-Ci.
ankui-, (5-14 unenunbni rerepoapuin)-Ci.s ankuia- u (4-14 uneHHsld retepouukIoanki)-Ci.s

ankmn- w3 R! | xaxnmeii HeoGs3aTenbHO, 3amernensl 1, 2, 3, 4, 5, 6, 7 unu 8 HE3aBUCHUMO

BBLIOpAaHHBIMH 3aMecTuTensamu R B;

R? puibpan u3 H, D, ranorena, Ci ankuna, Ci ranzoresankuna, Cr ankenuna, Ca
ankuauna, Ce.4 apuna, Cs.s4 umknoankuia, 5-14 uneHHoro rerepoapuia, 4-14 dneHHOTO
rereporuknoankmna, Ce.14 apun-Cis ankuna-, Cs.14 muxnoankmi-Ci.e ankuna-, (5-14 4aneHHoro
rerepoapun)-Ci.6 ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.s ankuna-, CN, NO,, OR?,
SR¥Z, NHOR®, C(O)R"2, C(O)NR®ZR% C(O)NR2(OR*), C(0)OR*, OC(0)R"2, OC(O)NR*2R%,
NRZR% NRYNRYRE, NRSC(0O)R?2, NRZC(0)OR¥, NRC(O)NR2R% C(=NR)R"2,
C(=NR®2)NR®2R%?, NRC(=NR2)NR®2R% NRC(=NR?)R"?, NRZS(O)NRZR%, NR*S(O)R??,
NR®2S(0):R?2, NRS(0)(=NR)R?? NR?S(0),NR2R% S(O)R®?, S(O)NR®R%, S(0),R",
S(O)NRZRE,  OS(0)(=NRHR"2  OS(0):R"?, SFs, P(O)RZR#, OP(0)(OR™2)(OR2),
P(O)(OR™)(OR2) u BR?R*¥?, mpuuem Ci-6 ankun, Ca ankenun, Crs ankunun, Ce.4 apui, Ci.ia

LUKJIOANKUJ, 5-14 unenHsiii rerepoapun, 4-14 unenssiii rerepouukiaoankus, Ce-14 apun-Cis



56

ankmi-, Cs.g mwknoankmwi-Cire ankwi-, (5-14 unenssiii rerepoapun)-Cie ankwi- u (4-14
ujieHHbIi reTepouukioankun)-Ci.c ankui- u3 R? | kaxasiii HeoOs3aTeabHO, 3aMelensl 1, 2, 3, 4,
5, 6, 7 unn 8 HE3aBUCUMO BBIOPAHHBIMH 3aMeCcTUTESIMU R ¢

Cy' npencrasnser co6oii Ce.14 apun, Cs.14 HUKIOANKUN, 5-14 uNeHHBIA reTepoapun, Uiu
4-14 unenselii rerepoumknoankui, npudeM Ce.s apun, Cs.4 HMKIOANKWI, 5-14 4IeHHBIA
rerepoapus win 4-14 4YjeHHbIH reTepoLUKIOaNKuI Heobs3aTeapHo 3amerteH 1, 2, 3, 4, 5, 6, 7
WM 8 HE3aBUCUMO BbIOpaHHbIMH 3aMecTuTesaMu RE;

npu ycnosuy, uto korma Cy' npencrapiser coboii 4-14 uneHHBIA TeTepOLMKIOAIKHII,
torna 4-14 unenHslii retepormknoankun us Cy' sBiseTcs OTIMYHBIM OT HE3aMEIIEHHOTO
MOp(hONTMHMIA,

npu yciosuu, yto Cy! He npexcrtaiser coboli MUPUAMH-4-UI, HEOOA3ATENBHO
3aMeIneHHbIl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEISIMU RE:

npu yciosun, uro Cy' He mpencrasiser cobol NMUPUMHANH-4-UJ, HEOOA3aTEIHLHO
3aMeINeHHbIH 1, 2, uiu 3 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RE:

npu ycaosuu, yto Cy'! He npencraBnser coGoll XUHOMMH-4-MI, HEOOS3aTENbHO
3aMerneHHsbii 1, 2, 3, 4, 5 win 6 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMA RE:

Cy? npencrasnser co6oii Ce.14 apun, Cs.14 HUKIOAIKUN, 5-14 uNeHHBIA TeTepoapun, Uiu
4-14 unenselii rerepoumkynoankui, npudeM Ce.as apun, Cs.4 LMKIOANKWI, 5-14 uneHHbIA
rerepoaprl Win 4-14 4jaeHHbIH TeTepOLMKIOANKII HeoOs3aTenbHo 3amemeH 1, 2, 3, 4, 5, 6, 7
WM 8 HE3aBUCUMO BBHIOPaHHBIMH 3amMecTuTes M RF;

kaxeii R, RCL R4 R R g R¥ nesasucumo Buibpan m3 H, Ci anxuna, Ci
rajjoreHankuna, Crs ankenuna, Cr ankununa, Ce.14 apuna, Cs.14 IUKIOANKIWIA, 5-14 4I€HHOTO
rerepoapuna, 4-14 unennoro rerepouuknoankuia, Ce.14 apui-Cie ankuna-, Cs.14 HUKIOATKUII-
Cis ankwna-, (5-14 unennoro rerepoapuina)-Cis ankmma- u  (4-14  uneHHOrO
rerepounkoankmna)-Ci.¢ ankuna-, npuaeM Ci¢ ankui, Ca.e ankenmn, Car.¢ ankunui, Ce.14 apui,
C3.14 umknoankui, 5-14 yngeHHoro retepoapui, 4-14 uneHHbiit retepounkioankui, Ce.14 apu-
Ci.6 ankmn-, Cs.ig4 muknoankui-Cie ankumi-, (5-14 unennbiii rerepoapuin)-Ci.s ankumin- u (4-14

uneHHbIH rerepouuknoankun)-Cie ankmn- m3 R, RS, RY RZ R2 y R | kamaprif

2

HeoOs13aTeNbHO, 3aMelieHsl 1, 2, 3, 4, 5, 6, 7 unu 8 He3aBUCHMO BBIOPAHHBIMU 3aMeCTUTESIME R
G.

2

it mobsie R u RY, mpucoenuuenHple K omHOMY M TOMy ke atoMy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00Pa3YIOT 5- UM 6-WIEHHYIO MeTepOapUIbHYIO FIIH
4-14 uneHHy!0 TreTEPOLMKIOAIKWIBHYK) TIpyHIy, IpU4eM JAaHHasg S5- Wik O6-ujeHHas
rerepoapriibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

unu mobbie R? u R, mpucoenuneHHble K OMHOMy W TOMy e aToMy N, BMecTe C
aToMoM N, K KOTOPOMY OHH IIPUCOETUHEHBI, 00PA3YIOT 5- UM 6-UJIEHHYIO FeTePOapUIIbHYIO HIIH
4-14 u4neHHy0 TIeTEPOLMKIOAIKWIBHYK) TIpyIIy, IpUYeM JaHHasg S5- Wik O-ujeHHas
rerepoapuiibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa

1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;
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kaxeii RP u R mesasucumo BuiOpan us H, Ci ankuma, Cie ramorenankuna, Ca-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 wneHHoro rerepoapmia, 4-14
yieHHOro rerepouukioankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yneHHoro rerepoapmn)-Ci¢ anmkuna- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.¢ ankmi, Cas ankeHus, Cz. ankunmn, Ce.14 apui, Cs.14 UUKIOANKWI, 5-14 dieHHbIN
rerepoapul, 4-14 unennsiii rerepouuknoankui, Ce.14 apun-Cie ankui-, Cs.14 muknoankui-Cie
ankui-, (5-14 unenubni rerepoapui)-Ci.s ankuia- u (4-14 uneHHsldi retepouukaoanki)-Ci.s
ankmi- u3 RP, R®? pu R

HE3aBHUCHUMO Bbl6paHHbIMI/I 3aMeCTUTENISIMU R G;

, KaKablii HeoOsi3aTeabHO, 3amernensl 1, 2, 3, 4, 5, 6, 7 unu 8

kaxaeii R u R mesasucumo suiopan us H, OH, CN, Ci ankuma, Ci- ankokcu, Cis
ranorerHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr.e ankunmna, Ce.14 apuna, Cs.ia
LUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ces.14 apuin-Ci
ankmna-, Cs.i4 muknoankmi-Cis ankuna-, (5-14 unennoro rerepoapmuna)-Cis ankuna- u (4-14
YJIEHHOTO TeTeponukoankmna)-Ci.s aaKuna-;

kaxaeii R? u R# mesasucumo BwOpaH n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Ci
ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Cis ankmia- u (4-14
YJIGHHOTO TeTepOIUKIOATKII)-C 1.6 aKMIa-,

kaxeii R'2 u R2 mezasucumo Beibpan u3 H, Ci amxuna, Ci ranorenankuna, Ca-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 wneHHoro rerepoapmia, 4-14
yieHHoro rereporukiaoankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankun-Ci.¢ ankuna-, (5-14
yyieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHnoro rerepounkioankm)-Ci.¢ alkuna-;

kaxapiii RZ u R¥ nesasucumo Beiopan u3 OH, Ci.¢ ankoxcu u Ci TaTOT€HATKOKCH,

umi mobeie R? u R¥ | npucoenuuenHsie k ToMy ke aToMy B, BMecTe ¢ aTomom B, k
KOTOPOMY OHHU TIPUCOEIUHEHBI, 00Pa3yloT 5- UK O-4JICHHYIO T'eTePOLMKIIOANKHIBHYIO TPYIITY,
HEeoO0s3aTeNIbHO 3aMeleHHy o 1, 2, 3 i 4 3aMeCcTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankwmia u Ci.¢ TaJIOreHaIK A,

kaxeii RE, RC, RE, RF u RY nezasucumo Bui6pan us D, ranorena, okco, Ci-¢ ankuna, Ci.
¢ ranorenankuia, C.¢ ankenuna, Cr.c ankuauia, Ce.14 apuna, Cs.14 HUKIOAIKIIA, 5-14 4I€HHOTO
rerepoapuina, 4-14 unenHoro rerepouukioankuna, Ce-14 apun-Cie ankuna-, Cs.14 HUKIOANKII-
C1.6 anmkuna-, (5-14 unennoro rerepoapma)-Ci¢ ankuna-, (4-14 4IeHHOTO reTepOLNKIOATKIIIA)-
Cis amkuma-, CN, NO,, OR* SR* NHOR*, C(O)R™ C(O)NR*“R% C(O)NR*(OR™),
C(O)OR*, OC(O)R™, OC(O)NR*R¥ NRR™ NRNR™“R% NR“C(O)R"™, NR*C(O)OR™,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4’ C(:NRe4)NRC4Rd4, NRC4C(:NRe4)NRc4Rd4’ NRC4C(:NRe4)Rb4’
NRC4S(O)Rb4, NRC4S(O)NRC4Rd4, NRC4S(O)2Rb4, NRC4S(O)(:NRe4)Rb4’ NRC4S(O)2NRC4Rd4,
S(O)R®,  S(O)NR®R¥,  S(O)R™, S(0)NR“R¥  OS(O)=NR*)R® OS(0O)R™ SFs,
P(O)R™R&, OP(O)(OR™)(OR™), P(O)(OR™)(OR*) u BRM*RM, npuuem Cis ankum Cars
ankenun, Cr.s ankuuui, Ce.4 apun, Cs.as4 muknoankwn, 5-14 uneHHbll rerepoapun, 4-14

yieHHbli rereporukioankmi, Ce.14 apun-Cie amkun-, Cs.s umknoankmn-Cie ankwmi-, (5-14
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uneHHbli rerepoapun)-Ci.6 ankun- u (4-14 unennsiii rerepormkaoanki)-Ci.c amkui- u3 RE, RE,
RE, RY u RS, xaxmelii Heobs3aTenbHO, 3amemensl 1, 2, 3, 4, 5, 6, 7 win 8 He3aBUCHMO
BBLIOpaHHBIMK 3aMecTuTenssmMu R

kaxbii R* R u R% mesasucumo Bwibpan us H, Ci. anxuna, Ci. ranorenankuna, Co-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rerepounkioankuia, Ce.14 apun-Cis ankmna-, Cs.14 nukioankmi-Ci¢ ankuna-, (5-14
yieHHoro rerepoapun)-Ci.s ankmna- u (4-14 unenHoro rerepormkioankun)-Cie ankuia-,
npudeM Ci.s ankwmi, Carg ankenun, Cr. ankuami, Ce.14 apui, Cs.14 UKIOATKII, S5-14 4ieHHBIN
rerepoapui1, 4-14 unennsiii rerepouukioankui, Ce.14 apun-Cie ankui-, Cs.14 nuknoankumi-Ci.
ankui-, (5-14 unenubni rerepoapui)-Ci.s ankmia- u (4-14 uneHHslf retepouukIoanki)-Ci.s
ankmi- m3 R* R y R¥

HE3aBUCHUMO Bbl6paHHbIMI/I 3aMecTUTENSIMA R H,

, Kakablii HeoOsi3aTenbHO, 3amernenbl 1, 2, 3, 4, 5, 6, 7 unu 8

i mobsie R® u RY, mpucoenuuenHsle K omHOMY M ToMy ke atomy N, BMecTe C
atoMoM N, K KOTOPOMY OHH INPHCOEIWHEHBI, HEOOS3aTeJIbHO OOpa3yroT S5- WM O-4JIeHHYIO
reTepoapuyIbHY0 WIH 4-14 4IeHHYH reTepOLMKIOAIKUIBHYIO IPYNIy, NPpUYEM JaHHAS 5- WU
6-uJieHHasl TeTepoapribHasi WK 4-14 djeHHasi TeTePOIUKIIOATKUIBbHAS TPYIa HeOOs3aTeIbHO
3amerneHa 1, 2, 3 unu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU RH:

kaxeiii R% nesasucumo suiopan us H, Cis ankmna, Ci ranorenankuna, Ca-¢ ajlkeHna,
Cy6 ankununa, Ce.14 apuna, Cs.i4 uukioankuia, S-14-ujgeHHoro rerepoapuna, 4-14-uneHHOTO
rerepouuknoankmna, Ce.14 apun-Cis ankmna-, Cs.g4 muknoankun-Cie ankuna-, (5-14-uneHHbrii
rerepoapi)-Ci.¢ ankuna- u (4-14-aneHHblil reTeponukiIoankmi)-Ci.¢ alKuia-, IpuueM Ka Kbl
Cie anxun, Cie ankenun, Cre ankuHui, Ce.14 apwi, Cs.4 UKIOANKWI, S-14-uyeHHbIN
rerepoapuil, 4-14-unennbiii rereporukIoankui, Ce-14 apun-Cis ankun-, Cs.14 muxsoankun-Ci.e
ankui-, (5-14-unennbiii rerepoapun)-Cis ankwia- u (4-14-unennsiii rerepormkioankun)-Cis
ankun- u3 R* neobsasarensuo 3amemen 1, 2, 3, 4, 5, 6, 7 unu 8 HE3aBHCHMO BBIOPAHHBIMH
3amectutensvu RY;

kaxaeii R® Hesasucumo BbIOpan m3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Cis
ankmna-, Cs.i4 muknoankmi-Cis ankuna-, (5-14 unennoro rerepoapuna)-Cis ankwna- u (4-14
YJIEHHOTO TeTeponukoankmna)-Ci.c aaKuna-;

kaxaeii R® u R& mesasucumo BwOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankuamna, Ce.14 apuna, Cs.is
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouunknoankuna, Ce.14 apuin-Ci
ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Cis ankwmia- u (4-14
YJIGHHOTO reTepOIUKIOATKU)-C 1.6 aKMIa-,

kaxeii R u R¥ nmesasucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Ca-
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukioankmna, S5-14 wneHHoro rerepoapmia, 4-14
yieHHoro rereporukioankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14

yyieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHHoro rerepounkyioanki)-Ci.¢ alkuina-;
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kaxeii R u RM neszasucumo Bei6pan 3 OH, Ci anmkokcu u Ci.6 TaJIOT€HATKOKCH,

unu robeie R* u RM mpucoenunennsie x ToMy ke atomy B, BMecTe ¢ aTomMoM B,
KOTOPOMY OHHU NPUCOEIUHEHBI, 00Pa3yloT S5- WH O-4JICHHYIO I'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNIbHO 3aMeleHHY o 1, 2, 3 uin 4 3aMecTUTeNsIMU, He3aBUCUMO BBIOpaHHBIME 13 Ci
ankuna u Ci.¢ raJIOTeHAIKHUIIA,

xaxbii RY nesasucumo BuiGpan us D, ranoren, okco, Ci. ankuna, Ci.¢ raloreHankuna,
Cs.6 ankenuna, Cr ankuauna, Ce.14 apuna, Cs.14 uukioankuna, 5-14 uieHHoro rerepoapmia, 4-
14 unennoro rerepounkioankuia, Ce.14 apun-Ci.¢ ankuna-, Cs.14 muknoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapun)-Cis ankuna-, (4-14 unennoro rerepouukioankui)-Ci.s ankuiaa-, CN,
NOz, OR®, SR® NHOR®, C(O)RY, C(O)NR®R® C(O)NR®(OR¥), C(O)OR®, OC(O)R™,
OC(O)NR®R®, NR®“R®, NRPNRSR¥ NRSC(O)R®, NR®SC(O)OR®, NRSC(O)NRSR®,
C(=NR®)R?’ C(=NR®)NRR® NRSC(=NR®)NR®R® NRSC(=NR*)R®, NRSS(O)R®,
NRS(O)NR®R¥ NR®S(0)R®,  NR®S(0)(=NR®)R™, NRSS(0),NR®R®  S(O)R?
S(O)NR®R®, S(0)R™, S(0):NR®R¥, OS(0O)=NR*)R® OS(O):R™, SFs, P(O)RPR#,
OP(O)(OR™)(ORY), P(O)(OR®)ORY) u BRPRF, mpuuem Cis amkmn, Cis anxenmn, Ci
ankuHun, Ce.4 apun, Csae mukiaoankwi, 5-14 uneHHoro rerepoapus, 4-14  uneHHbIN
rerepormkioankul, Ce.14 apun-Cie anxun-, Cs.i4 muxnoankun-Cie ankwi-, (5-14 wneHHBIR

rerepoapui)-Ci.s ankui- u (4-14 unensbiii rereporuknoankun)-Cis ankui- uz RY | kasmprii

>
HeoOs13aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R

kaxpii R¥, R u RY nesasucumo uidpan us H, Ci ankmna, Ci ranorenankmna, Co-
ankenmna, Cr.s ankuaumna, Ce.14 apuna, Cs.i4 nukioankuna, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuxnoankun-Ci.¢ ankuna-, (5-14-
yneHHoro rerepoapun)-Cirs ankuna- u (4-14-uneHHoro rerepouukioankmn)-Cie alkuia-,
npuueM Kaxabid Ci.s ankui, Cae ankenun, Cr.e ankuumi, Ce.14 apu, Cs.4 uukimoankui, 5-14-
yieHHbIH rerepoapui, 4-14-unennbiii retepounkynoankuwi, Ce.as apun-Cies anxmn-, Cs.g
mukiI0ankuia-Cis  ankmi-, (5-14-unennsiii  rerepoapuin)-Cis  ankmn- u  (4-14-aneHHbIN
rereporuknoankun)-Cre ankmi- u3 R¥, R® u R® meobsasatensHo 3amemen 1, 2, 3 wmm 4
HE3aBHCUMO BLIOPAHHBIMHU 3aMecTuTe MU R,

win mobsie R® u R®, mpucoenuuenHsle K omHOMY M ToMy ke atomy N, BMecTe ¢

>
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00PA3YIOT S- WU O-UJICHHYIO FeTepOAPUIBHYIO HUITH
4-14 uneHHY0 TreTEPOLMKIOAIKWIBHYK) TIpyHIy, IpU4eM JAaHHasg S5- win O6-ujeHHas
rerepoapriibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelIleHa
1, 2, 3 unu 4 HE3aBUCHMO BBIOpaHHBIME 3aMecTuTeNsmu RY;

xaxpiii R% nesasucumo Buibpan us H, Cis ankuna, Cis ranorenankuna, C- alkeHna,
Cy6 ankununa, Ce.14 apuna, Cs.14 uukioankuia, S-14-uneHHoro rerepoapuna, 4-14-uneHHOTO
rerepouuknoankmna, Ce.14 apun-Ci ankmna-, Cs.4 nuknoankun-Cie ankuna-, (5-14-uneHsbri
rerepoapi)-Ci¢ ankuna- u (4-14-uneHHbIi reTeponukiIoankmi)-Ci.¢ alKuia-, IpHYeM Ka Kbl
Cie ankun, Cie amxkenun, Cre ankuHui, Ce.14 apwn, Cs.i4 TUKIOANKWI, S-14-ueHHBbIN
rerepoapuii, 4-14-unensbiii rereporuknoankui, Ce-14 apun-Cig ankumi-, Cs.14 muxnoankui-Ci.

ankun-, (5-14-unennenii rerepoapun)-Cis ankuia- u (4-14-uneHHeldi rereporukiIoankui)-Ci.
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ankun- u3 R® HeoOs3arensHo 3amerned 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENIAMHE
R
kaxapii R® Hesasucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis

ranoreHasnikmna, Ci ramoreHankokcu, Cr.s ankenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ua
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apun-Cis
ankuna-, Cs.i4 umknoankun-Ci ankuna-, (5-14 unenHoro rerepoapuna)-Ci.s ankuna- u (4-14
YJICHHOTO TeTepoikioankumna)-Cie ajakuia-

kaxaeii RE u R® mesaBucumo BwiOpan n3 H, Cig ankuna, Cie amkokcw, Cie
ranoreHankmia, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.is
HUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ces.14 apmin-Ci
ankmna-, Cs.i4 muknoankui-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOruKIoanKui)-C .6 aKuia-

kaxeii R u R nesasucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Ca
ankenmna, Crs ankunmna, Ce.14 apwia, Cs.i4 nukimoankuna, S5-14 uneHHoro rerepoapwia, 4-14
yieHHoro rerepouukioankmia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO retepoapu)-Ci.¢ ankuia- u (4-14 uneHHOro rerepouukioanki)-Ci.¢ aKkuia-;

kaxpiii RS u RY neszasucumo Beiopan 3 OH, Ci anmkokcn u Ci6 TaTOTe€HATKOKCH,

unu mrobeie R u R mpucoenunennsie k ToMy sxe atomy B, BMecTe ¢ aTomMoM B,
KOTOPOMY OHHU MPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIITY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOreHAJIKIIIA,

kaxpii R! nesasucumo Beibpan u3 D, ranorena, okco, Ci- ankuna, Ci.c rajoreHajkuia,
Ca¢ ankenuna, Ca ankununa, Ce-14 apuna, Cs.14 nukjoankuna, 5-14 4jgeHHoro rerepoapuia, 4-
14 unennoro rerepouukioankuia, Ce.14 apui-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ ankuia- u (4-14 uneHnoro rerepounkyioankun)-Ci.¢ ankuna-, CN,
NOz, OR¥*, SR* NHOR*, C(O)RY, C(O)NR®R%®, C(O)NR(OR¥), C(O)OR*, OC(O)R®,
OC(O)NRC6Rd6, NRCéRd6, NRCGNRCGRdG, NRCGC(O)RbG, NRC6C(O)OR36, NRCGC(O)NRCSRd6,
C(:NReG)Rb6’ C(:NReé)NRCGRdG’ NRCGC(:NRE:G)NRwRdG’ NRc6C(:N~Re6)Rb6’ NRC68(O)Rb6,
NR<S (O )NRcstG, NR¢S (O )szG’ NR®S (O) (:NReG )Rb6, NRS (O)zNRCGRd6, S (O )RbG,
S(O)NR®R®,  S(0)R, S(0):NR®R% OS(O)=NR*)R® OS(O):RY, SFs, P(O)RPR#,
OP(O)(OR™)(OR®), P(O)(OR™)(OR®) u BRIR¥  mnpuuem Cis ankun, Cis anxenmi, Ci
ankuaun, Ceas apwn, Cs.s mwkmoankwn, 5-14 unenHsiéi retepoapwn, 4-14 dieHHbIN
rerepouuknoankmi, Ce.14 apun-Cis anxwmia-, Cs.s mmxnoankuin-Ci.s ankwi-, (5-14 uneHHSIH

rerepoapun)-Ci.s ankui- u (4-14 unennslii rereporknoankun)-Cre ankun- u3 R' | kasmbiii

,
HeoO0s13aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R’

kaxpiii R® R u R% nesasucumo ridpan us H, Ci- ankmna, Ci ranorenankmna, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apmia, Cs.i4 nukioankuna, 5-14-uneHHoro rerepoapuia, 4-14-
yeHHOro rereporukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmn-Ci.¢ ankuna-, (5-14-
yieHHoro rerepoapun)-Cirs ankuwna- u (4-14-uneHHoro rerepouukioankmi)-Cie alkuia-,

npuueM Kaxabid Ci.s amkui, Cae ankenwmn, Cr.e ankuumi, Ce.14 apwi, Cs.4 uukimoankmi, S-14-



61

4JleHHbII rerepoapus, 4-14-unenHbiii rerepouuknoankus, Ce.14 apun-Cie ankun-, Cs.a
mukiIoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapun)-Cis  ankmn- u - (4-14-uneHHbIN
rereporuknoankun)-Cie ankua- u3 R*, R u R% meobssatensno samemen 1, 2, 3 wumu 4
HE3aBHCUMO BLIOPAHHBIMU 3aMecTuTe M RY;

unn mobsie R® u R® mpucoemunenHele k omHOMy M ToMmy ke atoMy N, BMecTe C
atoMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, O0PA3YIOT 5- UM 6-YJIEHHYIO FeTePOaPUIIbHYIO HIIH
4-14 uneHHyX0 TIeTePOLUKIOANKWIBHYIO TIpylIy, MpU4eM JaHHas S5- wWid O-4leHHas
rerepoapwiibHas WK 4-14 4jeHHas reTepoLUKJIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 uny 4 HE3aBUCHMO BBHIOPAHHBIMH 3aMecTuTeNsIMu R,

kaxpiii R% nezasucumo Bui6pan us H, Cis ankuna, Ci ranorenankuna, C.c alkeHna,
Cr¢ ankununa, Ce.14 apuna, Cs.14 uukioankuia, 5-14-ujgeHHoro rerepoapuna, 4-14-dneHHOTO
rereporukinoankmna, Ce.14 apun-Ci ankmna-, Cs.4 muknoankun-Cie ankuna-, (5-14-uneHsbli
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHblil reTeporukiIoankui)-Ci.6 alKuia-, IprudeM KaKJIbIi
Cie anxun, Cire anxenmn, Cre ankuHui, Ce.14 apwn, Cs.s4 muKIOANKui, S-14-uieHHbIN
rerepoapuil, 4-14-unensslii rerepouuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cie ankmwi- u (4-14-uneHHblli rereporuKIOanKmi)-Ci.
ankun- u3 R® neobs3arensHo 3amerned 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENIAME
R’

kaxaeii R® mesaBucumo BwiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis

ranoreHasnikmna, Cis ramoreHankokcu, Cr.s amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ua
LUKJI0AJKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.i4 mukoankumi-Cie ankuna-, (5-14 unennoro rerepoapmna)-Cis ankmia- u (4-14
YJIEHHOTO TeTepouukoankuna)-Ci.6 aaKuna-;

kaxnpii R u RE nesasucumo Buibpan m3 H, Cie ankuma, Cis ankokcn, Cis
ranorenankmna, Ci.s ramoreHankokcu, Cire ankenwna, Cr.s ankunmna, Ce.s apuna, Cs.ia
LUKJIOAJKuIa, S-14 uneHHoro rerepoapwuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Cis
ankmna-, Cs.4 muknoankuia-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOUKIoaTKui)-C 1.6 aaKuia-,

kaxeii R u R® mezaBucumo Beibpan u3 H, Ci amxuna, Ci ramorenankuna, Ca
ankenwna, Crs ankunmna, Ce.14 apuia, Cs.i4 nukinoankuna, 5-14 uneHHoro rerepoapuia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apmn-Ci.g ankmna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ alkuia-;

kaxbiii R u R nezasucumo Beiopan 3 OH, Ci anmkokcu u Ci6 TaTOTe€HATKOKCH,

unn mrobeie R® u R mpucoennnennsie x Tomy sxe atomy B, BMecte ¢ aTomoM B,
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOTeHAIKIIA,

kaxpii R! nesapucumo Beibpan u3 D, ranorena, okco, Ci-6 ankuna, Ci.¢ raloreHajkiia,
Cz.6 ankenuna, Cy¢ ankununa, Ce-14 apuna, Cs.14 LUKI0ANKUIA, 5-14 uleHHOro rerepoapuia, 4-

14 unennoro rerepouunkioankuia, Ce.14 apui-Ci¢ ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
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14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmia-, CN,
NOz, OR¥, SR¥ NHOR¥, C(O)RY’, C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)R"’,
OC(O)NR’RY NRRY, NR’NRRY NRC(O)R®’, NRY’C(O)OR¥, NR'C(O)NR'RY,
C(=NR®)RY” C(=NR)NR'RY, NRYC(=NR')NR'RY, NRC(=NR¢)R®’, NR’S(O)RY’,
NR¢’S(O)NR'RY,  NR¢’S(O)R"’, NRY’S(O)(=NR)R"’, NRYS(0),NR“RY S(O)R",
S(O)NRRY, S(0):RY, S(0)NRRY  OS(O)=NR)RY 0OS(0)RY, SFs, P(O)R'R¥,
OP(O)(OR")(ORY), P(O)ORY)(OR") u BRI'R¥, npuuem Cis anxum, Cis ankenmn, Coe
ankuHmwi, Ce.a4 apun, Cs.a4 muknoankui, S5-14 uneHHbll retepoapun, 4-14 uneHHbIN
rerepormkioanki, Ce.14 apun-Cie anmkmn-, Cs.i4 muknoankun-Cire ankwi-, (5-14 wieHHbIR

rerepoapun)-Ci.6 ankun- u (4-14 unensslii reteponukioankun)-Cie ankun- 3 R’ | kaxmwrit

>
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RX:

kaxpii RY7, R u RY nesasucumo Beibpan us H, Ci ankmna, Ci ranorenankmia, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOTro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yyeHHOro rerepoapun)-Cis ankuna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabiid Ci.e ankumn, Crs ankenun, Cr.s ankunmi, Ce.14 apmn, Cs.i4 nukimoankui, 5-14-
4JleHHbI rerepoapus, 4-14-unenHbiii rerepouuknoankun, Ce.4 apun-Cis ankumn-, Cs.a
mukiIoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapmn)-Cis  ankmn- u - (4-14-aneHHbIN
rereporuknoankun)-Cie ankua- u3 R, R u RY meobssatensHo samemen 1, 2, 3 wumu 4
HE3aBHCUMO BLIOpaHHLIMU 3aMecTuTessiMu R,

umu mobbie R u RY, mpucoenunennble Kk ogHOMy H TOMy e aToMy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00Pa3yIOT 5- WJIH O-UJICHHYIO reTepOapUIbHYIO WITH
4-14 duneHHYK TeTepPOLUKJIOANKIIIBHYIO TPYyIIy, MpPUYeM JaHHas S- Wik O-4ieHHas
rerepoapuiibHasi Win 4-14 uneHHas reTepOLMKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa
1,2, 3 unu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU RX;

kaxbiii R®7 nezaBucumo BuiGpan u3 H, Cis ankuna, Ci ranorenankuna, C.c alkeHna,
Cr¢ ankununa, Ce.14 apuna, Cs.14 uukioankuia, 5-14-ujgeHHoro rerepoapuia, 4-14-uneHHOTO
rerepouukinoankmna, Ce.14 apun-Cie ankmna-, Cs.4 muknoankui-Cie ankuna-, (5-14-uneHHblii
rerepoapi)-Ci.¢ ankuna- u (4-14-4yieHHbIi reTeporuKIoankui)-Ci.6 alKuia-, IpruYeM KaKIbIi
Cis anxun, Cire anmxkenmn, Cre ankuHui, Ce.14 apwn, Cs.s4 muKIOankui, S-14-dneHHbIN
rerepoapuil, 4-14-unensslii rerepouuknoankui, Ce-14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cis ankmwi- u (4-14-uneHHpll reTeporuKIOaNKm)-Ci.
ankun- u3 RY HeoOs3arenbHoO 3amerned 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENISAMHE
RX

kaxaeii RS nesasucumo Buidopan u3 H, OH, CN, Cis ankuma, Cr amkenuna, Cis

ankokcu, Cis ramoreHankuina, Cie ramoreHankokcH, Cr. ankuamna, Ce.s apuna, Cs.g
LUKJIOANKUIA, 5-14 uneHHOro rerepoapuia U 4-14 4ieHHOr0O reTepOLUKIOANIKNIIA,

kaxaeii RY u R mesasucumo BwOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHasnkmna, Ci ranoreHankokcu, Cr. amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ua

LUKJIOAJIKWIA, 5-14 uneHHOro rerepoapuna, 4-14 uiennoro rerepouukioankuia, Ce.14 apmi-Ci



63

ankmia-, Cs.i4 muknoankui-Cre ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwia- u (4-14
YJIGHHOTO reTepOorUKIoanKkui)-Ci.6 amKuia-,

kaxeii RY u R nesasucumo Beibpan u3 H, Ci amxuna, Ci ranorenankuna, Ca-
ankenmna, Cr.¢ ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 uneHHoro rerepoapmia, 4-14
4JIeHHOro rerepouukioankuia, Ce.14 apun-Ci¢ ankuna-, Cs.14 nuknoankun-Ci.¢ ankuna-, (5-14
yyieHHOTo retepoapui)-Ci.¢ ajkuna- u (4-14 uneHHOro rerepounkioankn)-C.¢ aaKuna-;

xasxapii RI7 u RY mesaucumo Boi6pan us OH, Ci.s ankokcu u Ci-6 raToreHaIKoKCH;

umn mobeie RI7 u RY mpucoennnennsie k ToMy xe atomy B, BMecte ¢ atomoM B,
KOTOPOMY OHHU TIPUCOEIUHEHBI, 00Pa3yloT 5- UIH O-YJICHHYIO T'eTepPOLMKIIOANKHIBHYIO TPYIIY,
HeoO0s3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankuna u Ci.¢ rajoreHaaKkuia,

kaxaeii R® nesasucumo seidpan us H, D, OH, ranorena, oxco, CN, C(O)OH, NH,, NO»,
SFs, Ci16 ankuna, Ci6 ankokcu, Ci.s rajorenankokcu, Ci.s rajgorenankuia, Cr.s ankenuna, Cas
ankuauna, Ce4 apuna, Cs.s umkioankuia, 5-14 uneHHoro rerepoapuia, 4-14 dneHHOTO
rerepouuknoankmna, Ce.14 apun-Cis ankuna-, Cs.4 muxnoankui-Ci.e ankuna-, (5-14 4@ieHHoro
rerepoapi)-Ci.¢ ankuna- u (4-14 aieHHOTo reTeporukioankui)-Ci.6 aaKumia-; u

npryeM Jiro0ast reTepoapuiIbHas TPYIIa JOOOr0 U3 BIMIETIEPEUNCIICHHBIX 3aMEeCTUTEeH
HeoOs13aTeNTbHO BKITFOUaeT N-OKCH Ha TF0OOM 00pa3yroIieM KOJIbIO aTOME a30Ta.

B HekoTOpbIX BapHaHTaX OCYLIECTBICHHS H300PETeHUS:

X npeacrasisier codboi N;

R! Buibpan u3s H, C1s ankuna, Ca ankenuna, Crs ankuauna u Ci.6 TaJoreHankuna;

R? puibpan u3 H, D, ranorena, Ci. ankuna, Ci¢ ranorenankuna, Cr ankenuna, Ca
ankuauna, Ce.14 apuna, Cs.4 mukioankuia, 5-14 uneHHoro rerepoapuia, 4-14 ujgeHHOro
rerepouuknoankuna, Ce.14 apun-Ci.¢ ankuna-, Cs.i4 muxnoankui-Ci.e ankuna-, (5-14 4anennoro
rerepoapun)-Ci.6 ankuna-, (4-14 unennoro rereporukiaoankun)-Cis ankuna-, CN, NO,, OR?,
SR¥Z, NHOR®, C(O)R"2, C(O)NRZR%, C(O)NR2(OR??), C(O)OR*, OC(0)R"2, OC(O)NR**R%
NRcszz, N’RC2N’RC2RC[2’ NRC2C(O)Rb2, NRCZC(O)ORaZ, NRC2C(O)NRCZRd2, C(=NR€2)Rb2,
C(:NRSZ)NRCZR&, NRCZC(:NReZ)NRCZRdZ, NRCZC(:NReZ)RbZ, NR¢? S(O)NRcszz, N"RC2S(0)Rb2’
NR2S(0):R2, NRS(0)(=NR?)RP? NR?S(0),NR2R% S(O)R®?, S(O)NR®2R%, S§(0),R™X,
S(0):NR2R%Z,  OS(0)(=NR)R®,  0OS(0):R*?, SFs, P(O)RZR#,  OP(O)(OR")(OR),
P(O)(OR™)(OR2) u BRZR*¥?, mpuuem Ci-6 ankun, Ca anxenmn, Cas ankunmn, Ce.4 apun, Ci-ia
LUKJIOANKUJ, 5-14 unenHsiii retepoapui, 4-14 unenssiii rerepouukioankus, Ce-14 apui-Cis
ankmi-, Cs.g mwknoankmwi-Cire ankun-, (5-14 unenssiii rerepoapun)-Cis ankwi- u (4-14
ujleHHbIi reTepouuknoankun)-Ci.c anki- u3 R? | kaxasiii HeoOs3aTeabHO, 3aMelensl 1, 2, 3, 4,
5, 6, 7w 8 HE3aBUCUMO BBIOPAHHBIMH 3aMeCTUTESIMU R ¢

Cy! npencrasnsier co6oit Ce.14 apun, Cs.14 [UKIOANKH, 5-14 UIeHHBIH reTepoapu UiH
4-14 unenselii rerepoumknoankui, npudeM Ce.s apun, Cs.i4 nuKIOANKWi, 5-14 4neHHbIA
rerepoapil Win 4-14 4jaeHHbIH TeTepOLMKIOANKII HeoOs3aTenbHo 3ameeH 1, 2, 3, 4, 5, 6, 7
WM 8 HE3aBUCUMO BbIOpaHHbIMH 3aMecThTesiMu RE umn RM;

npu ycnosuy, uto korma Cy' mpencrapiser coboii 4-14 uneHHBIA TeTEPOLMKIOATKIII,
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torna 4-14 unenHblii retepormknoankun us Cy' SBIS€TCS OTIMYHBIM OT HE3aMEIIEHHOTO
MOp(hONTMHANA,

Cy? npencrasnser co6oii Ce.14 apun, Cs.14 HUKIOANKUN, 5-14 uNeHHBIA reTepoapun, Uiu
4-14 unennplii rerepouMknoankui, npudeM Ce.s apun, Cs.i4 LMKIOANKWI, 5-14 4IeHHBIA
rerepoapi Win 4-14 ujgeHHbIH TeTepOLUKIIOANIKIII HeoOs3aTenbHo 3amelneH 1, 2, 3, 4, 5, 6, 7
1M 8 He3aBUCUMO BbIOpaHHBIMU 3aMecTuTessiMu R,

kaxapii R2, R2 u R nesasucumo suidpan w3 H, Cis ankuna, Ci ranoresankuna, Ca
ankenuna, Cr.s ankunmna, Ce.14 apuia, Cs.i4 nukimoankuna, S5-14 dneHHoro rerepoapuia, 4-14
yyeHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 muknoankumi-Ci.¢ ankmna-, (5-14
yeHHoro rerepoapun)-Cis ankunma- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.¢ ankwmi, Cars ankeHun, Cr. ankuamn, Ce.14 apun, Cs.14 OUKIOANKIWI, S5-14 4ieHHBIN
rerepoapui1, 4-14 unennsiii rerepouukaoankui, Ce.14 apui-Cie ankui-, Cs.14 nuknoankui-Ci.
ankui-, (5-14 unennbni rerepoapuin)-Ci.s ankmia- u (4-14 uneHHsI reTepouuKIoanki)-Cis
ankmi- m3 RZ, R? y R¥

HE3aBUCHUMO BbI6paHHI:>IMI/I 3aMecTUTeENsIMA R G;

KaKIbIii HeoOs3aTenbHO, 3amemenbl 1, 2, 3, 4, 5, 6, 7 unu 8

2

umu mobbie R? u R, mpucoenuneHHble K ONHOMy W TOMy e aToMy N, BMecTe C

,
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00Pa3YIOT S- WJIH O-UJICHHYIO FeTepOAPIBHYIO HITH
4-14 uneHHy0 TreTEPOLMKIOAIKWIBHYK) TIpyldIy, IpU4eM JAaHHasg S5- Wik O-ujeHHas
rerepoapriibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTHTEIISIMU RE;

kaxbii R%? nesasucumo Buiopan us H, Cis ankuna, Ci ranorenankuna, Ca-¢ aJkeHuna,
Cr.6 ankununa, Ce.14 apuna, Cs.i4 nukiaoankumna, 5-14-uneHHoro rerepoapuna, 4-14-uneHHOro
rerepouuknoankuna, Ce.14 apun-Ci ankuna-, Cs.4 nuknoankun-Ci ankuna-, (5-14-uneHHbli
rerepoapui)-Ci.¢ ankmna- u (4-14-unennsiii rerepounkiaoankun)-Ci.s aTKuia-, IpudeM Kaskablid
Cis anxun, Cre anmkenun, Cis ankunHui, Ce.14 apwn, Cs.4 TUKIOATKUN, S-14-uneHHbIN
rerepoapui1, 4-14-unensslii rereporukioankui, Ce.14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennpnii rerepoapmn)-Cis ankwi- u (4-14-uneHHblli rereporuKIoanKim)-Ci.
ankmi- u3 R®? HeoGszatenvHo 3amemied 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBUCUMO BbIOpaHHBIMU
3amecrurtessimu RY;

kaxaeii R Hesasucumo BbiOpan m3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr.s ankuamna, Ce.14 apuna, Cs.ia
LUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apmin-Ci
ankmna-, Cs.i4 muknoankmi-Cies ankuna-, (5-14 unennoro rerepoapmna)-Cis ankwia- u (4-14
YJIEHHOTO TeTeponukioankuna)-Ci.c aaKuna-;

kaxeii R? u R# nesasucumo Beiopan u3 H, Ci amkuna, Ci ranorenamkuna, Cie
ankokcu, Ci ranorenankmna, Ci ranoreHankokcu, Cy.¢ ankenmna, Cr ankunmi, Ce.14 apuna,
Cs.14 muknoankuna, 5-14 uneHHoro rerepoapuna, 4-14 unenHoro rerepouukioankuia, Ce.14
apun-Ci.¢ ankmna-, Cs.14 mukmoankumi-Ci.¢ ankuna-, (5-14 unennoro rerepoapmna)-Ci¢ ankuia- u
(4-14 unennoro rerepounkoankmia)-Ci.¢ aaKuna-;

kaxaeii R'2 u R2 nesasucumo Beibpan u3 H, Ci amxuna, Ci ranorenankuna, Ca-
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ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukioankmna, S5-14 wneHHoro rerepoapmia, 4-14
yieHHOro rereporukioankuia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmn-Ci.¢ ankuna-, (5-14
yjieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHnoro rerepounkioankm)-Ci.¢ alkuia-;

xaxbiii R12 u R¥ neszasucumo Beiopan 3 OH, Ci anmkokcu u Ci.6 TaJOre€HATKOKCH,

unu mo6bie R u R* | npucoemuunennbie k ToMy e atomy B, BMecTe ¢ atoMoM B, k
KOTOPOMY OHH TPHUCOEAUHEHBI, 00Pa3yOT 5- WIN O-YJIEHHYIO TeTepOLMKIOANKUIBHYIO TPYIIIY,
HeoOs13aTeNIbHO 3aMeleHHy o 1, 2, 3 wiu 4 3aMecTuTeNsIMH, He3aBUCUMO BbIOpaHHbIMU U3 Ci.
ankuia u Ci.¢ raJIoreHa KA,

kaxeii RC, RE, RM, RF u RY mezaucumo Beibpan u3 D, ranorena, okco, Ci.6 aNKkua,
Ci ramorenankuna, Cre ankenmna, Cre ankunuia, Ce.s apuna, Cs.s nukioankuna, 5-14
YIeHHOro rerepoapwia, 4-14 unenHoro rerepouunkioankmna, Ce.14 apuin-Cie ankmna-, Cs.g
uknoankuin-Cre ankwmna-, (5-14 unennoro rerepoapmna)-Cis ankuia-, (4-14 dneHHOro
rerepormknoankuna)-Ci amkuna-, CN, NO,, OR*, SR* NHOR*, C(O)R"™, C(O)NR*“R%,
C(O)NR*(OR*), C(0O)OR*, OC(O)R?, OC(O)NR*R# NRR™ NR“NR“R# NR*C(O)R®,
NR*C(0)OR*, NR#C(O)NR¥“R¥, C(=NR*)R™ C(=NR*)NR*“R# NR“C(=NR*)NR*R%,
NR¥C(=NR*)RM, NR“S(O)R® NR#S(O)NR™R%, NR“S(0),R™, NRS(O)(=NR*)R™,
NRS(0):NR¥“R#,  S(O)R®,  S(O)NR®“R¥, S(0):R™, S(0):NR¥R¥ OS(O)=NR*)R™,
OS(0):R™, SFs, P(O)R™R# OP(O)(ORM)(OR™), P(O)(OR™)(OR*) u BRMRM

ankun, Cz.6 ankeru, Cz.6 ankuami, Ce-14 apui, Cs.14 LUKIOATKWI, 5-14 uneHHBIN reTepoapu, 4-

, mpuueM Ci
14 unennslii rerepouukaoankui, Ce-14 apun-Cig ankun-, Cs.a mukaoankun-Cie ankun-, (5-14
uneHHbIH rerepoapun)-C.¢ ankun- u (4-14 unennsiii rereporuknoankun)-C.¢ ankun- u3 R€, RE,
RM RF u RY | xaxmelii HeoOs3aTenbHO, 3amerneHsl 1, 2, 3, 4, 5, 6, 7 unu 8 HE3aBHUCHMO
BLIOpaHHBIME 3aMecTHTeNaMu R

kaxapii R*, R u R% nesasucumo suidpan w3 H, Cis ankuna, Ci ranoresankuna, Ca
ankenmna, Cr. ankunmia, Ce.14 apuna, Cs.i4 nukinoankuna, 5-14 uneHHoro rerepoapuia, 4-14
yieHHOro rerepouukoankmna, Ce.14 apun-Ci ankuna-, Cs.14 muknoankmi-Ci.¢ ankuna-, (5-14
yyieHHoro rerepoapun)-Cis ankunma- u (4-14 unenHoro rereporukioankui)-Cis amkuma-,
npudeM Ci.s ankwmi, Carg ankenun, Cr. ankuamn, Ce.14 apun, Cs.14 OUKIOANKIWI, S5-14 dieHHbIN
rerepoapui1, 4-14 unennsiii rerepouuknoankui, Ce.14 apun-Cie ankui-, Cs.14 nuknoankui-Ci.
ankui-, (5-14 unennbni rerepoapmi)-Ci.s ankmi- u (4-14 uneHHsld retepouukIoankii)-Cis
ankmi- m3 R* R* y R¥

HE3aBUCHUMO BbI6paHHbIMI/I 3aMecTUTeNIsIMA R H,

KaKIbIii HeoOs3aTenbHo, 3aMemenbl 1, 2, 3, 4, 5, 6, 7 unu 8

2

umn mobbie R® u R¥, mpucoenunennbie Kk omHOMy H ToMy e aTtomy N, BMecTe C

,
atoMoM N, K KOTOPOMY OHH INPHCOEIWHEHBI, HEOOS3aTeNIbHO OOpa3yroT S5- WM O-4JIeHHYIO
reTepoapuyIbHYI0 WIH 4-14 4IEHHYH reTepOLMKIOAIKWIBHYIO IPYNIly, IPUYEM JaHHAS 5- WU
6-uJieHHasl reTepoapribHasi WK 4-14 djeHHasi TeTePOLUKIIOATKUIBHAS TPYIa HeOOs3aTeIbHO
3amerneHa 1, 2, 3 unn 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU R

xaxeii R% nesasucumo suibpan us H, Cis ankuna, Ci ranorenankuna, C-¢ ajJkeHnna,
Cr6 ankununa, Ce.14 apuna, Cs.i4 UMKIOANKUNA, S-14-ujneHHoro rerepoapuia, 4-14-uneHHOTO

rerepormkioankuia, Ce-14 apun-Cis ankuna-, Cs.g4 muxnoankun-Ci.e ankuna-, (5-14-uneHHbii



66

rerepoapi)-Ci¢ ankuna- u (4-14-uneHHbIi reTeporukiIoankmi)-Ci.¢ alKuia-, IpHYeM KaXKIIbIi
Cie anxun, Cie amxkenun, Cre ankuHui, Ce.14 apmn, Cs.g4 TUKIOANKWI, S-14-uyeHHBbIN
rerepoapuii, 4-14-unensbiii rereporukoankui, Ce-14 apun-Cig ankun-, Cs.14 muxnoankui-Ci.e
ankui-, (5-14-unenneiii rerepoapun)-Cis ankuia- u (4-14-uneHHelii rereporukiIoankui)-Ci
ankuin- u3 R* meoGssarensHo 3amemen 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBUCUMO BBIOpaHHBIMHU
3amectutensvu RY;

kaxabii R mesasucumo BwiOpan us H, OH, CN, Cis amkuma, Cis ankokcu, Ci
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJIOANKua, 5-14 uneHHoro rerepoapwuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Ci
ankmna-, Cs.i4 muknoankumi-Cis ankuna-, (5-14 unennoro rerepoapuna)-Cis ankwna- u (4-14
YJIEHHOTO TeTeponukioankmna)-Ci.c aaKuna-;

kaxaeii R® u R& mesaBucumo BwOpan n3 H, Cig ankuna, Cis amkokcw, Cie
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apmi-Ci
ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
YJICHHOTO reTepOIUKIOATKU)-C 1.6 aKMIa-,

kaxeii R 1 R¥ nmesasucumo Beibpan u3 H, Ci amxuna, Ci ramorenankuna, Cae
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukioankuna, 5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rereporukioankuia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankumna-, (5-14
yjieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHHoro rerepounkioankim)-Ci.¢ aKkuia-;

kaxeii R u RM neszasucumo Bei6pan u3 OH, Ci anmxokcu u C.6 TaJOTe€HATKOKCH,

unu rooeie R* u RM mpucoenunennsie x Tomy ke atomy B, BMecTe ¢ aTomMoM B,
KOTOPOMY OHH TPHUCOEAUHEHBI, 00Pa3yOT 5- WIH G-YJIEHHYIO TeTePOLMKIOANKUIBHYIO TPYIIY,
HeoOs13aTeNIbHO 3aMelleHHy o 1, 2, 3 wnu 4 3aMecTuTeNsIMH, He3aBUCUMO BbIOpaHHbIMU U3 Ci.
ankuna v Ci.¢ raJIoreHaJIKHIIa,

kaxaeiii R nezaBucumo BeiGpan u3 D, ranoren, okco, Ci.¢ ankuna, Ci.¢ raJoreHasKkia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apun-Ci¢ ankuna-, Cs.14 muknoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapuin)-Cis ankuna-, (4-14 unennoro rerepouukioankui)-Ci. ankuia-, CN,
NOz, OR®, SR¥ NHOR®, C(O)RY C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R™,
OC(O)NRCSRdS, NRCSRdS, NRCSNRCSRdS, NRCSC(O)RbS, NRCSC(O)ORaS, NRCSC(O)NRCSRdS,
C(:NReS)RbS, C(:NReS)NRCSRdS, NRCSC(:NReS)NRCSRdS, NRCSC(:NReS)RbS, NRCSS(O)RbS,
NRS (O)NRCSRdS, NR®S (O)szS, NR¢? S(O)(:NReS)RbS, NRS (O)zNRCSRdS, S (O)Rbs,
S(O)NR®R®, S(0)R, S(0):NR®R¥ OS(0O)=NR*)R® 0OS(O):R™, SFs, P(O)RFR#,
OP(O)(OR™)(ORP), P(O)(OR®)ORY) u BRPRF, mpuuem Cis ankum, Cis amxenmn, Ci
ankuaun, Ce.as4 apun, Cs.as wuknoankwi, 5-14 uneHHoro rerepoapuni, 4-14 udieHHBIN
rerepouuknoankmi, Ce.14 apun-Cie ankmia-, Cs.s muxnoankun-Ci.s ankwi-, (5-14 uneHHbIH

rerepoapui)-Ci.s ankui- u (4-14 unensbiii rerepormknoankun)-Cie ankui- u3 RY | kasmprii

2

HeoOs13aTeNbHO, 3aMelneHsl 1, 2, 3 uiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU RE

kaxeii R¥, R u RY nesasucumo uidpan us H, Ci ankuna, Ci ranorenankuna, Ca-
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ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yeHHOro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuxnoankun-Ci.¢ ankuna-, (5-14-
yieHHoro rerepoapun)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankmn)-Cie alkuia-,
npudeM Kaxablid Ci.e ankui, Cr ankeHun, Cz. ankunmi, Ce.14 apui, Cs.i4 nukioankui, S-14-
4JIeHHBbI rerepoapus, 4-14-unennblii rerepouuknoankus, Ce.14 apun-Cie ankumi-, Cs.a
ukin0ankun-Ci.s  ankun-, (5-14-unensbiii  rerepoapmn)-Crs  ankuin- u - (4-14-uneHHbli
rerepormkaoankun)-Crs ankua- u3 R¥®, R® u R® neobsasarensno 3amemen 1, 2, 3 umu 4
HE3aBHCUMO BLIOPAaHHBIMHU 3aMecTuTeasaMu R,

wmn mobsie R® u R®, mpucoenuuenHple Kk ogHOMY M TOMy e atomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00PA3YIOT S- WU O-UJICHHYIO FeTePOAPUIBHYIO UJTH
4-14 uneHHY0 TreTEPOLMKIOAIKWIBHYK) TIpyHIly, IpU4eM JaHHasg S5- wWin O6-ujeHHas
rerepoapriibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCHMO BBHIOpaHHBIME 3aMecTuTeNsmu RY;

kaxpiii RY mesasucumo Beidpan us H, Ci ankuna, Ca. ankenuna, Ca ankuanna, Co.
14apuna, Cs.14 umMknoankuia, 5-14-uneHnoro rerepoapuna, 4-14-41eHHOTO TeTePOLMKIIOANKIIIA,
Cs.14 apun-Cis ankmna-, Cs.g umknmoankun-Cie ankuia-, (S-14-unenuwiii rerepoapui)-Cis
ankuna- u (4-14-unennsiii rerepormkioankun)-Ci¢ ankuna-, npuaeMm Kaxabiii Cis amkmi, Ca.e
ankenun, Cre ankunun, Ce.14 apwn, Cs.s uuknoankui, S-14-uneHHbll rerepoapui, 4-14-
yineHHbl rerepouuknoankmi, Ce.s apun-Cire ankun-, Cs.g nuknoankmn-Cie ankwi-, (5-14-
unenHblii rerepoapun)-Cis ankun- u (4-14-unennbiii rereponuknoankun)-Cie ankun- u3 R
HeoOs13aTeNbHO 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RE

kaxapii R® HesaBucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
ranoreHasnkmna, Ci¢ ranoreHankokcu, Cr.s ankenuna, Cr. ankunmna, Ce.14 apuna, Cs.ua
LUKJIOAJIKWIIA, 5-14 uneHHOro rerepoapuna, 4-14 uinennoro rerepouukinoankuia, Ce.14 apmi-Ci
ankuna-, Cs.i4 uuknoankun-Ci ankuna-, (5-14 unennoro rerepoapuna)-Ci.s ankuna- u (4-14
YJIEHHOTO TeTepouKIoankmia)-Ci.6 aaKuna-;

kaxaeii RE u R® mesaBucumo BwiOpan n3 H, Cig ankuna, Cis amkokcw, Cie
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Cis
ankmna-, Cs.i4 muknoankui-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOIUKIoaTKu)-C 1.6 aKuIa-

kaxeii R 1 R nesasucumo Beibpan u3 H, Ci amxuna, Ci ramorenankuna, Ca
ankenmna, Crs ankunmna, Ce.14 apuia, Cs.i4 nukinoankuna, S5-14 uneHHoro rerepoapwia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankwmna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ alkuia-;

kaxbiii R u RY meszasucumo eiopan 3 OH, Ci anmkokcu u Ci.6 TaTOTe€HANTKOKCH,

unu mrobeie R u R mpucoenunennsie k Tomy sxe atomy B, BMecTe ¢ aTomMoM B,
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WiIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BBIOpaHHBIMH 13 Ci

ankuna u Ci¢ rajJor¢HaJiKkmJjia,
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kaxeii R! nesasucumo Beibpan u3 D, ranorena, okco, Ci-6 ankuna, Ci.¢ raloreHaskiia,
Cz.6 ankenuna, Cy¢ ankununa, Ce-14 apuna, Cs.14 LUKIOANIKUNIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepouunkioankuia, Ce.14 apui-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 anenHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NO,, OR*, SR* NHOR¥, C(O)R", C(O)NR®R%, C(O)NR®(OR®), C(O)OR¥*, OC(O)R,
OC(O)NR®R% NR®R® NR®NR®R%, NR®C(O)RY, NR®C(O)OR*, NR®C(O)NR®“R®,
C(=NR®)R® C(=NR®)NR®R%¥® NR®PC(=NR®)NR®R¥ NROC(=NR®)R® NR®S(O)R,
NRS(O)NR®R%® ~ NR®S(0)R*, NR®S(O)(=NR®)R, NR®S(0);NR®R®  S(O)R®,
S(O)NR®R®, S(0)R, S(0),NR®R%  OS(O)=NR*)R® OS(0)RY, SFs, P(O)RPR#,
OP(O)(OR™)(OR®), P(O)(OR™)(OR®) u BRIR¥  mnpuuem Cis ankmn, Cis amxenmn, Ca
ankuaun, Ceas apwn, Cs.s mwkmoankwn, 5-14 unenssién retepoapwn, 4-14 dieHHbBIN
rereporukinoankmi, Ce-14 apun-Cis anxwmin-, Cs.s mmxnoankun-Ci.s ankwi-, (5-14 uneHHbIH

rerepoapun)-Ci.6 ankui- u (4-14 unennslii rereporpknoankun)-Cre ankun- u3 R' | kaxmbrii

>
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMHU R’
kaxpiii R%® R u R% nesasucumo eidpan us H, Ci ankmna, Ci ranorenankmia, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOro rereporukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yieHHoro rerepoapun)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabli Ci.e ankun, Cr ankenun, Cr. ankunmi, Ce.14 apuin, Cs.i4 nukimoankui, 5-14-
4JleHHbI rerepoapus, 4-14-unenHbiii rerepouuknoankus, Ce.14 apun-Cie ankumn-, Cs.a
mukiaoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapun)-Cis  ankmn- u  (4-14-uneHHbIN
rereporuknoankun)-Cie ankua- u3 R*, R u R% neobssatensno samemen 1, 2, 3 wumu 4
HE3aBUCHMO BLIOPAHHBIMU 3aMecTHTeNsMU R’;
umi mobeie R® u R%, nmpucoenunennsie k omHOMy M TOMy e aToMy N, BMecTe ¢
aroMoM N, K KOTOPOMY OHM IIPUCOETMHEHBI, 00Pa3yIOT S- WIH 6-WIEHHYIO FeTepOapHIbHYIO WIN
4-14 uneHHYI0 TreTEepOLMKIOANKWIBHYK) TpyOIly, IpU4eM JAaHHasg S- win 6-ujeHHas
rerepoapwiibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCHMO BBHIOPAHHBIME 3aMecTuTeNsIMu R,
kaxpiii R% nesasucumo Buiopan us H, Cis ankmna, Ci ranorenankuna, C-¢ aJkeHna,
Cr¢ ankununa, Ce.14 apuna, Cs.14 uukioankuna, S-14-uneHHoro rerepoapuina, 4-14-uneHHOTO
rereporuknoankmna, Ce.14 apun-Ci ankmna-, Cs.4 nuknoankun-Cie ankuna-, (5-14-uneHsbri
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHbI reTeporuKIoankmi)-Ci.6 alKuia-, IpruYeM KaKJIbIi
Cie anxun, Cire anmxkenun, Cre ankuHui, Ce.14 apwn, Cs.i4 UUKIOANKWI, S-14-uyeHHBIN
rerepoapuil, 4-14-unennslii rerepouuknoankui, Ce-14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unenneiii rerepoapmn)-Cie ankwi- u (4-14-uneHHpldi rereporuKIOanKmi)-Ci.
ankun- u3 R® neobs3arensHo 3amerned 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENIAMHE
R’
kaxapii R® nesasucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Ci
ranoreHasnkmna, Ci ranoreHankokcu, Cr. amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ua

LUKJIOAJIKWIA, 5-14 uneHHOro rerepoapuna, 4-14 uiennoro rerepouukioankuia, Ce.14 apmi-Ci
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ankmia-, Cs.i4 muknoankmwi-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankmwia- u (4-14
YJIEHHOTO TeTepounkoankuna)-Ci.s aaKuna-;

kaxaeii R® u R& mesapucumo BwiOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHasnikmna, Ci ramoreHankokcu, Cr.s ankenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ua
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apun-Cis
ankuna-, Cs.i4 muknoankun-Cie ankuna-, (5-14 unennoro rerepoapun)-Cie ankuna- u (4-14
YJICHHOTO Te€TePOLHKIOATKIIN)-C1.6 AJIKHIIA-,

kaxpii R u R® mezaBucumo Beibpan u3 H, Ci amxuna, Cis ranmorenankuna, Ca
ankenuna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukinoankuna, S5-14 4neHHoro rerepoapuia, 4-14
yeHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 muknoankmi-Ci.¢ ankmna-, (5-14
yjieHHOTO retepoapu)-Ci.¢ ankuia- u (4-14 uneHHOro rerepouukioanki)-Ci.¢ akuia-;

kaxpiii R u R¥ nezasucumo Beiopan 3 OH, Ci anmkokcu u Ci6 TaIOr€HANTKOKCH,

umn mrobeie R® u R mpucoennnennsie k Tomy xe atomy B, BMecte ¢ aTomoM B,
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO T'eTepPOLMKIIOANKHIBHYIO TPYIITY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.6 TaJIOTeHAIKIIA,

kaxeii R! nesasucumo Beibpan u3 D, ranorena, okco, Ci- ankumna, Ci.¢ raloreHaskiia,
Cz.6 ankenuna, Cy¢ ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNAA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apui-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR¥, SR¥ NHOR¥, C(O)R*", C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)R"’,
OC(O)NRC7Rd7, NRC7Rd7, NRC7NRC7Rd7, NRC7C(O)Rb7, NRC7C(O)ORa7, NRC7C(O)NRC7Rd7,
C(:NRe7)Rb7’ C(:NRe7)NRc7Rd7’ NRc7c(:NRe7)NRc7Rd7’ NRc7c(:NRe7)Rb7’ NRC7S(O)Rb7,
NRC7S(O)NRC7Rd7, NRC7S(O)2Rb7, NRC7S(0)(=NRe7)Rb7’ NRC7S(O)2NRC7Rd7, S(O)Rb7,
S(O)NRRY, §(0):RY, S(0),NRRY  OS(O)=NR)RY 0OS(0)R"Y, SFs, P(O)R'R¥,
OP(O)(ORM)(ORY), P(O)ORY)(OR”) u BRI'RY, mpuuem Cis ankmn, Cis amxenmn, Ca
ankuaun, Ceas apwn, Cs.s mwkmoankwn, 5-14 unenHsli retepoapwsn, 4-14 dieHHbIN
rereporrkinoankmi, Ce.14 apun-Ci.s ankwia-, Cs.s mmxnoankuin-Ci.s ankwi-, (5-14 uneHHbIH

rerepoapun)-Ci.6 ankun- u (4-14 unenssiii reteponukioankun)-Cie ankun- 3 R’ | kaxmwrit

,
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIME 3aMECTUTEIISIMHU RX:

kaxeii RY7, R u RY nesasucumo Beibpan us H, Ci- ankmna, Ci ranorenankmia, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14-
yieHHoro rerepoapun)-Cis ankuna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabiid Ci.e ankui, Crs ankenun, Cy. ankunmi, Ce.14 apun, Cs.i4 nukimoankui, 5-14-
4JleHHbII rerepoapus, 4-14-unenHbiii rerepouuknoankus, Ce.4 apun-Cie ankun-, Cs.a
mukiI0ankun-Cis  ankmin-, (5-14-unennsiii  rerepoapmn)-Cis  ankmn- u  (4-14-uneHHbIN
rereporuknoankun)-Cie ankua- u3 R, R u RY meobssatensHo samemen 1, 2, 3 wmm 4
HE3aBHCUMO BLIOpaHHLIMU 3aMecTuTessimMu R,

win mobsie RS u RY

2

MIPUCOCIUHEHHBIE K OJHOMY U TOMY k€ atoMy N, BMeCTe C
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aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00Pa3yIOT S- WJIH O-UJICHHYIO reTepOaPUIbHYIO HITH
4-14 uneHHy!0 TIeTEPOLMKIOAIKWIBHYK) TIpyIIy, IpUYeM JaHHasg S5- Wik O-ujeHHas
rerepoapuiibHas WK 4-14 ujeHHas reTepoLUKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTensMu RY;

kaxbii R® nesasucumo Buiopan us H, Cis ankuna, Ci ragorenankuna, Ca-¢ ajkeHuna,
Cz.6 ankunmna, Ce-14 apuna, Cs.i4 nukioankuna, S5-14-uneHHoro rerepoapuia, 4-14-uneHHOro
rerepormkyoankuia, Ce-14 apun-Cis ankuna-, Cs.4 muxnoankun-Ci.e ankuna-, (5-14-uneHHbiit
rerepoap)-Ci¢ ankuna- u (4-14-4jeHHbIN reTeporuKI0ankui)-Ci.6 alKuia-, mpuueM KaKIbIi
Cie ankun, Cire anmxenmn, Crs ankuHwi, Ce.14 apwn, Cs.s UuKIOANKWi, S-14-dyeHHBIN
rerepoapuil, 4-14-unensslii rerepouuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennpnii rerepoapmn)-Cis ankwi- u (4-14-uneHHblld reTeporUKIoaNKm)-Ci.6
ankun- u3 RY Heobs3arensHO 3amerned 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIME 3aMECTUTENIAMHE
RX

kaxaeii R nesasucumo Buidopan w3 H, OH, CN, Cis anxuma, Cr amkenuna, Cis

ankokcu, Cis ramoreHankumna, Cie ramoreHankokcH, Cr. amkuamna, Ce.s apuna, Cs.g
LUKJIOANIKUAA, 5-14 uneHHoro rerepoapuia U 4-14 4ieHHOrO reTepOLUKIOANIKNIIA,

kaxaeii RY u R¥ mesasucumo BwOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHasnikmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.us
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Ci
ankmia-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
YJIGHHOTO reTepOoruKIoankui)-Ci.6 amKuia-,

kaxeii RY u R nesasucumo Beibpan u3 H, Ci amxuna, Ci ranorenankuna, Ca-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rerepounkioankuia, Ce.14 apun-Cis ankmna-, Cs.14 nukioankmi-Ci.s ankuna-, (5-14
yyieHHOTO retepoapui)-Ci.¢ ankuna- u (4-14 uneHHOro rerepounkioankn)-Ci.¢ aaKuna-;

kaxpiii RY7 u RY nezaBucumo Beiopan u3 OH, Ci anmkokcn u Ci.6 TaJOre€HANTKOKCH,

umn mobeie RI7 u RY mpucoennnennsie k ToMy sxe atomy B, BMecte ¢ aTomoM B,
KOTOPOMY OHU TIPUCOENUHEHBI, 00Pa3yloT 5- UIH O-4JICHHYIO TeTepPOLMKIIOANKHIBHYIO TPYIIY,
HeoO0s3aTeNbHO 3aMeleHHy o 1, 2, 3 i 4 3aMecTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOreHaKIIA,

kaxeii R® nesasucumo eidpan us H, D, OH, ranorena, okco, CN, C(O)OH, NH,, NO»,
SFs, Ci16 ankuna, Ci6 ankokcu, Ci.s rajoreHankokcu, Ci.s rajgorenankuia, Cr.s ankenuna, Cas
ankuauna, Ce.14 apuna, Cs.4 umknoankuia, 5-14 uneHHoro rerepoapuia, 4-14 dneHHOTO
rerepouukinoankmna, Ce.14 apun-Ci¢ ankuna-, Cs.4 muxnoankuin-Ci.e ankuna-, (5-14 @nerHoro
rerepoapi )-Ci.¢ ankuna- u (4-14 aieHHOTO reTeporukaoankmi)-Ci.6 aaKmia-; u

npuyeM Jo0ast reTepoapuiIbHas TPYIIa JFOOr0 U3 BIMIENEPEUNCIICHHBIX 3aMEeCTUTEeH
HeoOs3aTeNbHO BKIFOUaeT N-OKCH Ha TF0OOM 00pa3yroIieM KOJIbIOo aTOME a30Ta.

B HekoTOpBIX BapHaHTaX OCYLIECTBICHHS H300PETeHUS:

X npeacrasisier coboi N;

R! Bui6pan u3 H, C1s ankuna, Ca ankenuna, Crs ankununa u Ci.6 TaJoreHankuna;
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R? puibpan u3 H, D, ranorena, Ci. ankuna, Ci¢ ranoresankuna, Cr ankenuna, Ca
ankuauna, Ce.14 apuna, Cs.4 mukioankuia, 5-14 uneHHoro rerepoapuia, 4-14 ujpeHHOrO
rerepouuknoankuna, Ce.14 apun-Ci.¢ ankuna-, Cs.i4 muxnoankuin-Ci.e ankuna-, (5-14 dneHHoro
rerepoapun)-Ci.¢ ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.s ankuna-, CN, NO,, OR?,
SRZ NHOR®, C(O)R"2, C(O)NR®2R%? C(O)NR®*(OR*), C(O)OR*, OC(O)R"2, OC(O)NR*?R%,
NRCZRdZ, NRCZNRC2RC|2’ NRC2C(O)Rb2, NRCZC(O)ORaZ, NRCZC(O)NRCZRCQ, C(=NRe2)Rb2’
C(:N-ReZ)N-RcZRdZ’ NRC2C(:NR€2)NRC2RC12’ NRC2C(:NRe2)Rb2’ NR¢? S(O)NRCZRCQ, NRC2S(O)Rb2’
NR2S(0):R2, NRS(0)(=NR?)R®? NR?S(0),NR2R%, S(O)R®?, S(O)NR®2R%, §(0),R™,
S(0):NR2R®Z,  OS(O)(=NR)R®, 0OS(0):R*?, SFs, P(O)RZR#,  OP(O)(OR")(OR),
P(O)(OR™)(OR2) u BRZR*¥?, ipuruem Ci-6 ankun, Ca ankenmn, Crs ankunmn, Ce.4 apun, Ci.ia
LUKJIOANKUJ, 5-14 unenHsiii retepoapuin, 4-14 unenssiii rerepouukioankui, Ce-14 apun-Cis
ankmi-, Cs.g mwknoankmwi-Cirs ankun-, (5-14 unennsiii rerepoapun)-Cis ankwi- u (4-14
ujleHHbIi reTepouukoankun)-Ci.¢ ankmi- u3 R? | kaxasiii HeoOs3aTeabHO, 3aMelensl 1, 2, 3, 4,
5, 6, 7w 8 HE3aBUCUMO BBIOPAHHBIMH 3aMeCTUTEISIMU R ¢

Cy' npencrasnsier co6oii Ce.14 aput, C3.14 LMKIOATKH UK 5-14 4jleHHBIH reTepoapul,
npudeM Ce-14 apmt, Cs.14 DUKIOANKHI UK S-14 4WiIeHHBIH reTepoapul HeoOsS3aTeNbHO 3aMelleH
1,2,3,4,5,6,7 umu 8 He3aBUCUMO BhIOpaHHBIMH 3aMecTuTenamu RE i RM;

Cy? npencrasnser co6oii Ce.14 apun, Cs.14 HUKIOANKUN, 5-14 uNeHHBIA TeTepoapun, Uiu
4-14 unenselii rerepoumknoankui, npudeM Ce.as apun, Cs.4 nuKIOANKui, 5-14 4neHHbIA
rerepoapil Win 4-14 4jeHHbIH TeTepOLMKIOANKII HeoOs3aTenbHO 3amemeH 1, 2, 3, 4, 5, 6, 7
WM 8 HE3aBUCUMO BBHIOPaHHBIMH 3aMecTuTeN M RF;

kaxbii R2, R? u RY mesasucumo Bribpan us H, Ci. anxuna, Ci.6 ranorenankuna, Co-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rerepounkioankuia, Ce.14 apun-Cis ankmna-, Cs.14 nukioankmi-Ci.s ankuna-, (5-14
yeHHoro rerepoapun)-Cis ankuna- u (4-14 uneHHoro rerepounkiaoankin)-Cis ankuia-,
npudeM Ci.s ankwmi, Cars ankenun, Cr. ankuami, Ce.14 apwi, Cs.14 UKIOANKII, S5-14 4ieHHbIN
rerepoapui1, 4-14 unennsiii rerepouukioankui, Ce.14 apun-Cie ankui-, Cs.14 nuknoankui-Ci.
ankui-, (5-14 unenunbni rerepoapmi)-Ci.s ankuia- u (4-14 uneHHsldi rerepouukIoankii)-Ci.s
ankmi- m3 R2, R? y R¥

HE3aBUCHUMO Bbl6paHHbIMI/I 3aMeCcTUTENISIMA R G;

KaKIbIii HeoOs3aTeNnbHo, 3amemenbl 1, 2, 3, 4, 5, 6, 7 unu 8

2

i mobsie R? u R, mpucoenuueHHble K OOHOMY M TOMy ke atoMy N, BMecTe C

>
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00PA3YIOT S- WJIH O-UJICHHYIO FeTepOAPUITBHYIO UITH
4-14 uneHHy!0 TreTEPOLMKIOAIKWIBHYK) TIpyHIy, IpU4eM JAaHHasg S5- Wik O6-ujeHHas
rerepoapriibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

xaxbii R%? nesasucumo Buiopan us H, Cis ankmna, Cis ranorenankuna, Ca-¢ alkeHna,
Cy6 ankununa, Ce.14 apuna, Cs.14 uukioankuia, 5-14-ujgeHHoro rerepoapuia, 4-14-uneHHOTO
rerepouuknoankmna, Ce.14 apun-Cis ankmna-, Cs.4 nuknoankun-Ci ankuna-, (5-14-uneHHbli
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHblil reTeponukiIoank)-Ci.¢ alKuIa-, IpHYeM Ka Kb

Cie anxun, Cie ankenun, Cre ankuHui, Ce.14 apmn, Cs.ig4 1uKIOankui, S-14-uyneHHbIN
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rerepoapuil, 4-14-unensblii rereporuknoankui, Ce-14 apun-Cig ankun-, Cs.14 muxnoankui-Ci.e
ankui-, (5-14-unennenii rerepoapmn)-Cis ankui- u (4-14-uneHHelli rereporukIoankui)-Ci
ankmin- u3 R®? meoGs3arensHO 3amemen 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBHCUMO BBIOpaHHBIMU
3amectutensmu RE;

kaxapii R nesaBucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
ranoreHankmia, Ci.s ramoreHankokcH, Cr. ankenuna, Cr.s ankunmna, Ce.s apuna, Cs.ua
LUKJIOANKuia, 5-14 uneHHoro rerepoapuna, 4-14 unenHoro rereporukioankuna, Ce.14 apun-Cis
ankmna-, Cs.i4 mukoankui-Cie ankuna-, (5-14 unennoro rerepoapuna)-Cis ankuna- u (4-14
YJIEHHOTO TeTeponukKIoankmia)-Ci.6 aaKuna-;

kaxpiii R? u R# nesaBucumo Beiopan m3 H, Ci amkuna, Ci ranorenamkmna, Cie
ankokcu, Ci ranorenankmna, Ci ranorenankokcu, Cr. ankenmna, Cr ankunmi, Ce.14 apuna,
Cs.14 muknoankuna, 5-14 uneHHoro rerepoapuna, 4-14 unenHoro rerepouuknoankuia, Ce.14
apun-Ci.6 ankmna-, Cs.14 mukoankumi-Ci.¢ ankuna-, (5-14 unennoro rerepoapuna)-Ci¢ aikuna- u
(4-14 unennoro rerepouukoankmia)-Ci.¢ aaKuia-;

kaxeii R'2 u R2 mesasucumo Beibpan u3 H, Ci amxuna, Cis ranmorenankuna, Ca
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukimoankuna, S5-14 uneHHoro rerepoapwia, 4-14
yeHHoro rereporukioankmia, Ce.14 apmn-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHoro rerepounkioankim)-Ci.¢ aKkuia-;

kaxbiii R12 u R¥ neszasucumo Beiopan u3 OH, Ci anmkokcu u Ci.6 TaJOT€HATKOKCH,

unu mobbie R u R* | mpucoemunennbie k ToMy e atomy B, BMecTe ¢ atroMoM B, k

KOTOPOMY OHH NPHCOEANHEHBI, 00pa3yoT 5- WIN G-YJIEHHYIO I'eTePOLMKIOAIKUIBHYIO TPYIIILY,
HeoOs3aTeNIbHO 3aMeleHHY o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BBIOpaHHBIME 13 Ci
ankuna u Ci.¢ raJIOTeHAIKUIIA,

kaxapii RC, RE, RM, RF u RY nmesasucumo Beibpan u3 D, ranorena, okco, Ci.¢ ankuia,
Ci.6 ranorenankuna, Cys ankenuna, Cr.s ankununa, Ce.14 apuna, Cs.s4 nukioankuia, 5-14
YJIeHHOTO rerepoapuna, 4-14 unenHoro rerepounkioankmna, Ce.14 apuin-Cie ankuna-, Cs.g
mukiaoankun-Cis  ankuna-, (5-14 unennoro rerepoapwia)-Cie ankuna-, (4-14 uneHHOrO
rerepormkioankuna)-Ci.s ankuna-, CN, NO,, OR* SR* NHOR* C(O)R®, C(O)NR*“R%,
C(O)NR®(OR™), C(O)OR*, OC(O)R?, OC(O)NRR# NRR™ NR“NR“R# NRC(O)R®,
NR*C(0)OR*, NRUC(O)NR¥“R¥, C(=NR*)R™ C(=NR*)NR*“R# NR“C(=NR*)NR*‘R%,
NR¥C(=NR*)RM, NR“S(O)R® NR#S(O)NR™“R%, NR“S(0)R™, NRS(O)=NR*)R™,
NRS(0):NR“R¥,  S(O)R®,  S(O)NR®“R¥, S(0)R™, S(0):NR¥R OS(0O)=NR*)R™,
OS(0):R™, SFs, P(O)R™R# OP(O)(ORM)(OR™), P(O)(OR™)(OR*) u BRMRM

ankun, Ca.6 ankernn, Cr.s ankuami, Ce-14 apui, Cs.14 TUKIOATKWI, 5-14 uneHHBIN reTepoapu, 4-

, mpuueM Ci
14 unennsiii rerepounknoankmi, Ce.14 apmn-Cis ankmi-, Cs.i4 mukmnoankun-Ci.e ankui-, (5-14
uneHHbii rerepoapun)-Ci.6 ankun- u (4-14 unennsiit rereporuknoankin)-Ci.6 ankun- u3 RC, RE,
RM RF u RC

BLIOpaHHBIMK 3aMecTuTensamu R H;

KaKIbIH HeoOs3aTeabHO, 3aMelneHnsl 1, 2, 3, 4, 5, 6, 7 unun 8 HE3aBUCUMO

2

kaxeii R R u R™ mesasucumo Bri6pan us H, Ci. anxuna, Ci. ranorenankuna, Co-

ankenuna, Cr ankunmna, Ce.14 apuna, Cs.14 LMKIOANKUIA, S5-14 uneHHoro rerepoapuia, 4-14
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yieHHOro rereporukioankuia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmn-Ci.¢ ankuna-, (5-14
yieHHoro rerepoapmn)-Cis ankmna- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.¢ ankmi, Cas ankeHus, Cz. ankunmi, Ce.14 apui, Cs.14 UUKIOATKWI, S5-14 dieHHbIN
rerepoapui1, 4-14 unennsiii rereporuknoankui, Ce-14 apun-Cie ankun-, Cs.14 nuxnoankun-Ci.
ankui-, (5-14 unenubni rerepoapuin)-Cis ankuia- u (4-14 unensHsiit rerepouukIoankui)-Cis
ankmi- w3 R* R u RY | kanplii HeoGssarensHO, 3amemensl 1, 2, 3, 4, 5, 6, 7 unu 8
HE3aBUCHMO BBLIOpaHHBIMH 3aMecTuTensmMu R

i mobsie R® u RY, mpucoenuuenHsle K omHOMY M ToMy e atomy N, BMecTe C
atoMoM N, K KOTOPOMY OHHU TNPHCOEIUHEHBI, HEOOS3aTeJIbHO OOpa3yrT S5- WM O-4JICHHYIO
reTepoapuyIbHYI0 WIH 4-14 4JI€eHHYH0 reTepOLMKIOANKWIBHYIO IPYIIy, IPUYEM JaHHAS 5- WU
6-uJieHHasl reTepoapuibHasi WK 4-14 4jeHHasi TeTePOLUKIIOATKUIbHAS TPYINa HeOOs3aTeIbHO
3amerneHa 1, 2, 3 uimu 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTEIISIMHU RH:

xaxpiii R% nesasucumo Bui6pan us H, Cis ankmna, Ci ranorenankuna, Cr- alkeHna,
Cy6 ankununa, Ce.14 apuna, Cs.14 uukioankuia, S-14-ujgeHHoro rerepoapuina, 4-14-uneHHOTO
rereporukinoankmna, Ce.14 apun-Cis ankmna-, Cs.4 muknoankun-Cie ankuna-, (5-14-uneHsbri
rerepoapi)-Ci.6 ankuna- u (4-14-uneHHbI reTeponukiIoanki)-Ci.6 alKuia-, IpuYeM KaKIIbIi
Cie anxun, Cire anxkenun, Cre ankuHui, Ce.14 apwn, Cs.4 UUKIOANKWI, S-14-dyieHHBIN
rerepoapuil, 4-14-unensblii rerepouuknoankui, Ce-14 apun-Cis ankun-, Cs.14 muxnoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cis ankwi- u (4-14-uneHHelli rereporukIoankui)-Ci.
ankmi- u3 R* mHeoGssarensHo 3amemen 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBHCUMO BBIOpaHHBIMU
3amecrurensivu R

kaxapii R® nesaBucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
ranoreHasnkmna, Ci¢ ranoreHankokcu, Cr.s ankenuna, Cr. ankunmna, Ce.14 apuna, Cs.ua
LUKJIOAJIKWIIA, 5-14 uneHHOro rerepoapuna, 4-14 uinennoro rerepouukinoankuia, Ce.14 apmi-Ci
ankuna-, Cs.i4 uuknoankun-Ci ankuna-, (5-14 unennoro rerepoapuna)-Ci.s ankuna- u (4-14
YJIEHHOTO TeTepouKIoankmia)-Ci.6 aaKuna-;

kaxaeii R™ u R& mesaBucumo BwiOpan n3 H, Cig ankuna, Cis amkokew, Cie
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Cis
ankmna-, Cs.i4 muknoankui-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOIUKIoaTKu)-C 1.6 aKuIa-

kaxeii R 1 R¥ mesasucumo Beibpan u3 H, Ci amxuna, Ci ramorenankuna, Cae
ankenmna, Crs ankunmna, Ce.14 apuia, Cs.i4 nukinoankuna, S5-14 uneHHoro rerepoapwia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankwmna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ alkuia-;

kaxeii R u RM neszasucumo Beiopan 3 OH, Ci anmkokcu u Ci6 TaJOT€HATKOKCH,

unu mrobeie R* u RM mpucoenunennsie x Tomy sxe atomy B, BMecTe ¢ atomMoM B,
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WiIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BBIOpaHHBIMH 13 Ci

ankuna u Ci¢ rajJor¢HaJiKkmJjia,
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kaxaeii R nesasucumo Buibpan u3 D, ranoren, okco, Ci. ankuna, Ci-¢ rajloreHajkuia,
Cz.6 ankenuna, Cy¢ ankununa, Ce-14 apuna, Cs.14 LUKIOANIKUNIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepouunkioankuia, Ce.14 apui-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapmn)-Ci.¢ ankuna-, (4-14 unennoro rerepouunkioankui)-Ci ankuia-, CN,
NO,, OR¥, SR* NHOR®, C(O)R", C(O)NR“R%, C(O)NR®(OR¥), C(O)OR¥, OC(O)R",
OC(O)NR®R® NR“R® NRSNR®R¥, NRPC(O)R, NR®C(O)OR®, NRSC(O)NR“RY,
C(=NR®)R®  C(=NR®)NR®R¥ NRPC(=NR®)NR“R®, NRZSC(=NR®)R® NR®S(O)R,
NRSS(O)NRSR® NR®S(0)R?, NRSS(0)(=NR®)R, NRPS(0),NR®R¥,  S(O)RY
S(O)NR®R®,  S(0)R™, S(0)NR®R¥  OS(O)=NR*)R® OS(O)R™, SFs, P(O)RPR#,
OP(O)(OR™)(ORP), P(O)(OR®)OR®) u BRPRF, mpuuem Cis ankmn, Cis amxenmn, Ca
ankuaun, Ce.as apun, Cs.as uwknmoankwn, 5-14 uneHHoro rerepoapun, 4-14 uyieHHBIN
rereporukinoankmi, Ce-14 apun-Cis anxwmin-, Cs.s mmxnoankun-Ci.s ankwi-, (5-14 uneHHbIH

rerepoapun)-Ci.s ankui- u (4-14 unennsiii rereporuknoankun)-Cie ankui- uz RY | kasmprii

>
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMHU RL

kaxpiii R¥, R u RY nesasucumo eidpan us H, Ci ankmna, Ci ranorenankmna, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOro rereporukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yieHHoro rerepoapun)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabli Ci.e ankun, Cr ankenun, Cr. ankunmi, Ce.14 apuin, Cs.i4 nukimoankui, 5-14-
4JleHHbI rerepoapus, 4-14-unenHbiii rerepouuknoankus, Ce.14 apun-Cie ankumn-, Cs.a
mukiaoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapun)-Cis  ankmn- u  (4-14-uneHHbIN
rereporuknoankun)-Cie ankua- u3 R¥, R® u R® meobssatensHo samemen 1, 2, 3 wumu 4
HE3aBHCUMO BHLIOPaHHBIMHU 3aMecTuTeasamu R,

umi mobeie R® u R®) npucoenunenHsle k OMHOMY M TOMYy e aToMy N, BMecTe ¢
aroMoM N, K KOTOPOMY OHM IIPUCOETMHEHBI, 00Pa3yIOT S- WIH 6-WIEHHYIO FeTepOapHIbHYIO WIN
4-14 uneHHYI0 TreTEepOLMKIOANKWIBHYK) TpyOIly, IpU4eM JAaHHasg S- win 6-ujeHHas
rerepoapwiibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCHMO BBIOPaHHBIME 3aMecTuTeNsmu RY;

kaxpiii RY mesasucumo Beiopan n3 H, Ci ankuna, Ca. ankenuna, Ca. amkuamna, Co.
1sapmna, Cs.14 umknoankumna, 5-14-uneHnoro rerepoapunia, 4-14-41eHHOTO TeTePOLMKIIOANKUIIA,
Cs-14 apun-Cis ankmna-, Cs.s umknmoankun-Cie ankuia-, (5-14-unenusni rerepoapui)-Ci
ankuna- u (4-14-unennsiii rerepormkioankmn)-Ci¢ ankuna-, npuaeMm Kaxabiii Cis amkui, Ca.e
ankenun, Cre ankunun, Ce.4 apwn, Cs.as uukinoankun, S-14-uneHHbll rerepoapwi, 4-14-
yineHHbl rerepouuknoankmi, Ce.s apun-Cire ankmi-, Cs.g nuknoankmn-Cie ankwmi-, (5-14-
unenHblii rerepoapun)-Cis ankun- u (4-14-unensbii rereporuknoankun)-Cie ankun- u3 R
HeoOs13aTeNbHO 3aMelneH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMHU R

kaxapii R® HesaBucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHasnikmna, Cis ramoreHankokcu, Cr. amkenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis

ankmna-, Cs.i4 mukinoankui-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankmia- u (4-14
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YJIEHHOTO TeTepouukoankmna)-Ci.s aaKuna-;

kaxaeii R® um R® mesapucumo BwiOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHasnikmna, Cis ranoreHankokcu, Cr. amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.4 muknoankui-Cire ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
YJIEHHOTO reTeporuKIoankui)-Ci.6 anKuna-;

kaxnpii R™ u R mesasucumo Bwiopan u3 H, Ci. ankuma, Cis ramorenankuna, Cis
ankenuna, Cr.s ankunmna, Ce.14 apuia, Cs.i4 nukimoankuna, S5-14 dneHHoro rerepoapuia, 4-14
yyeHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 muknoankumi-Ci.¢ ankmna-, (5-14
yyieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepouukioankm)-Ci.¢ alkuia-;

kaxpiii RIS u RY mezaucumo Beiopan 3 OH, Ci anmkokcn u Ci6 TaIOT€HATKOKCH,

umn mobeie R u R mpucoennnennsie k Tomy sxe atomy B, BMecTe ¢ aTomMoM B,
KOTOPOMY OHU TPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO TeTepPOLMKIIOANKHIBHYIO TPYIIY,
HeoOs3aTeNTbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.6 TaJIOTeHAIKIIA,

kaxeii R! nesasucumo Beibpan u3 D, ranorena, okco, Ci- ankuna, Ci.¢ raloreHaskiia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKI0ANKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apui-Ci¢ ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR¥*, SR*® NHOR*, C(O)R* C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R,
OC(O)NRCGRdG, NRCGRd6’ NRCGNRCGRd6, NRCGC(O)RbG, NRC6C(O)ORa6, NRCGC(O)NRCSRd6,
C(:NReG)RbG, C(:NRe6)NRC6Rd6, NRCGC(:NRE:G)NRwRdG’ NRCGC(:NReG)RbG, NRC6S(O)Rb6,
NRC6S(O)NRC6Rd6, NRC6S(O)2Rb6, NRCGS(O)(:NR%)RM’ NRC6S(O)2NRC6Rd6, S(O)Rb6,
S(O)NR®R¥,  S(0),R*, S(0)NR¥R® ~OS(O)=NR®)R®" 0OS(0)R*, SFs, P(O)RPRE,
OP(O)(OR™)(OR®), P(O)(OR™)(OR®) u BRIR¥ mnpuuem Ci.c amxmm, Cis ankenmnm, Ci
ankuaun, Ceas apwn, Cs.s mwkmoankwn, 5-14 unenHsldi retepoapwst, 4-14 dieHHbIN
rereporrkinoankmi, Ce-14 apun-Ci.s ankwmia-, Cs.is mmxnoankuin-Ci.s ankwi-, (5-14 uneHHbIH

rerepoapun)-Ci.6 ankui- u (4-14 unennslii rereporuknoankun)-Cre ankun- u3 R' | kaxmprii

,
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R’

kaxpiii R%® R u R% nesasucumo ribpan us H, Ci- ankuna, Ci ranorenankmia, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOTro rereporuknoankuia, Ce.14 apun-Cie ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yieHHoro rerepoapuwn)-Cis ankuna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabiid Ci.e ankmi, Cr ankenun, Cr.s ankunmi, Ce.14 apmn, Cs.i4 nukimoankui, 5-14-
4JleHHbI rerepoapus, 4-14-unenHbiii rerepounknoankun, Ce.4 apun-Cie ankun-, Cs.a
mukiIoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapmn)-Cis  ankmn- u - (4-14-aneHHbIN
rereporuknoankun)-Cie ankua- u3 R¥*, R u R% meobssatensno samemen 1, 2, 3 wmm 4
HE3aBHCUMO BLIOPAHHLIMU 3aMecTUTe AMu RY;

unn mobsie R® u R% mpucoenunenHele k omHOMY M ToMmy ke atomy N, BMecTe C

2

aToMoM N, K KOTOPOMY OHH IIPUCOETUHEHBI, 00PA3YIOT 5- UK 6-UJIEHHYIO MeTepOapUIbHYIO HIIH
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4-14 4neHHy0 TreTEPOLMKIOAIKWIBHYK) TIpyldIy, IpUYeM JAaHHasg S5- Wik O-ujeHHas
rerepoapuiibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeOOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTeNsIMu R’;

kaxbiii R% nesasucumo suiopan us H, Cis ankuna, Ci ragorenankuna, Ca-¢ ajJkeHuna,
Cz6 ankununa, Ce.14 apuna, Cs.i4 LuKIOANIKUia, 5-14-uneHHoro rerepoapuia, 4-14-uneHHOTO
rerepouuknoankuna, Ce.14 apun-Cis ankuna-, Cs.4 nuknoankun-Cic ankuna-, (5-14-uneHHbli
rerepoapmi)-Ci.¢ ankuna- u (4-14-ujgeHHbli reTepounkIoankun)-Cle aaKuia-, IpudeM KaKIblid
Cie ankun, Cire amxkenmn, Crs ankuHwi, Ce.14 apwn, Cs.a4 UUKIOANKWI, S-14-dyeHHBIN
rerepoapuil, 4-14-unennsiii rerepouuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennpnii rerepoapmn)-Cis ankwi- u (4-14-uneHHblli rereporUKIOanKim)-Ci.
ankun- u3 R® neobssarensHo 3amerned 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIME 3aMECTUTENISIME
R’

kaxaeii R® mesasucumo BwIOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis

ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.is
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Cis
ankmna-, Cs.i4 muknoankmi-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankwia- u (4-14
YJIEHHOTO TeTeponukioankuna)-Ci.s aaKuna-;

kaxaeii R® u R& mesasucumo BwiOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHankmna, Ci ranoreHankokcu, Cr. amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJI0AJKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
YJIGHHOTO reTepOoruKIoankui)-Ci.6 amKuia-,

kaxeii R u R® nesasucumo seibpan uz H, Ci amxuna, Ci ranorenankuna, Ca-
ankenmna, Cr.s ankunmna, Ce.14 apwia, Cs.i4 uukioankuna, S5-14 uneHHoro rerepoapuia, 4-14
4jieHHOro rerepouukioankuna, Ce.14 apun-Cie ankuna-, Cs.14 nuknoankun-Ci¢ ankuna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHoOro rerepouukioanku)-Ci.¢ ankuia-;

kaxpiii RI® u R nezaucumo Beiopan 3 OH, Ci anmkokcn u Ci.6 TaJIOr€HATKOKCH,

umn mobeie R® u R mpucoennnennsie k Tomy sxe atomy B, BMecte ¢ aTomoM B,
KOTOPOMY OHU TPUCOEIUHEHBI, 00Pa3yloT 5- UIH O-4JICHHYIO TeTepPOLMKIIOANKHIBHYIO TPYIIY,
HeoO0s3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOTeHAIKIIIA,

kaxeii R! nesapucumo Beibpan u3 D, ranorena, okco, Ci- ankuna, Ci.¢ raloreHasKiia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepouunkioankuia, Ce.14 apuin-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NO2, OR¥, SR¥ NHOR¥, C(O)RY’, C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)RY’,
OC(O)NRC7Rd7, NRC7Rd7, NRC7NRC7Rd7’ NRC7C(O)Rb7, NRC7C(O)ORa7, NRC7C(O)NRC7Rd7,
C(:NRS7)Rb7, C(:NRe7)NRc7Rd7’ NRC7C(:NRS7)NRC7R(17’ NRC7C(:NRe7)Rb7’ NRC7S(O)Rb7,
NRC7 S (O )NRC7Rd7, NRC7 S (O )sz7’ NRC7 S (O) (:NRe7 )Rb7, NRC7 S (O)ZNRC7Rd7, S (O )Rb7,
S(O)NR'RY, S(0O):RY, S(0)NRRY, OS(O)=NR¢)R®" OS(O):R", SFs, P(O)RI'R¥,
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OP(O)(ORM)(ORY), P(O)(ORY)(OR") u BRI'RY, mpuuem Cis amkun, Cis amxeHmn, Ci
ankuaun, Ceas apun, Cs.s mukmoankun, 5-14 unenssiét retepoapun, 4-14 dieHHbIN
rerepouuknoankmi, Ce.14 apun-Cie ankuia-, Cs.s muxnoankun-Ci.e ankui-, (5-14 uneHHbIH
rerepoapun)-Ci.6 ankun- u (4-14 unennsiii retepouuknaoankun)-Cie ankun- u3 R’ | kaxmapiit
HeoOA3aTeNbHO, 3aMeleHs! 1, 2, 3 unm 4 He3aBUCHMO BbIOpaHHBIMU 3aMecTuTenamu RE;

kaxapiii RY, R u RY meszasucumo sriopan us H, Ci. ankuna, Ci ranoresankuna, Ca-
ankenmna, Cr. ankununa, Ce-14 apuna, Cs.14 nuknoankuna, 5-14-unenHoro rerepoapuia, 4-14-
yieHHOro rerepouukioankuna, Ce.14 apun-Cis ankuna-, Cs.14 nuxmnoankmn-Ci.¢ ankuna-, (5-14-
yyieHHOro rerepoapun)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuma-,
npudeM Kaxabiid Ci.e amkun, Crs ankenun, Cr.s ankunmi, Ce.14 apwn, Cs.i4 mukmoankui, 5-14-
4YIeHHbI rerepoapus, 4-14-unenHbiii rerepounkinoankuy, Ce.4a apun-Cis ankumn-, Cs.a
mukI0ankun-Cis  ankmi-, (5-14-unennsiii  rerepoapmin)-Cis  ankmn- u - (4-14-wieHHbIR
rerepormknoankun)-Cie ankmi- u3 R, R u RY meobssatensHo samemen 1, 2, 3 wmm 4
HE3aBUCUMO BLIOpPAaHHBIMU 3aMecTuTessamMu R

i mobsie R u RY, mpucoenuuenHsle K omHOMY M TOMy ke atomy N, BMecTe ¢
aToMoM N, K KOTOPOMY OHH NPUCOETUHEHBI, 00Pa3YIOT 5- UM 6-WIEHHYIO FeTepOapUIbHYIO HIIH
4-14 u4neHHy0 TreTEPOLMKIOAIKWIBHYK) TIpyHIy, IpU4eM JAaHHasg S5- wWin O-ujeHHas
rerepoapriibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyNa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTensiMu RY;

xaxpii R® nesasucumo Buiopan us H, Cis ankuna, Ci ranorenankuna, Ca-¢ aJkeHnna,
Cz6 ankununa, Ce.14 apuna, Cs.i4 UMKIOANKUNA, S5-14-ujgeHHoro rerepoapuia, 4-14-uneHHOTO
rerepouuknoankuna, Ce.14 apun-Ci ankuna-, Cs.s4 muknoankun-Cic ankuna-, (5-14-uneHHbli
rerepoapui)-Ci.¢ ankuna- u (4-14-uneHHpll reTepounkIoankun)-Cie ajaKuia-, IpudeM Ka kKbl
Cis anxun, Cre amkenun, Ci ankunHui, Ce.14 apwn, Cs.i4 TUKIOATKUN, S-14-uneHHbIN
rerepoapui1, 4-14-unennsiii rereporuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muxnoankui-Ci.e
ankui-, (5-14-unennpnii rerepoapun)-Cis ankui- u (4-14-uneHHblli rerepoUuKIOanKim)-Ci.
ankun- u3 RY Heobs3arensHO 3amernes 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIME 3aMECTUTEIISAME
RX

kaxaeii R nesasucumo Beidopan u3 H, OH, CN, Cis anxuma, Crs amkenuna, Cis

ankokcu, Cis ramoreHankuna, Cie ramoreHankokcH, Cr. amkuamna, Ce.s apuna, Cs.g
LUKJIOANIKUA, 5-14 uneHHOro rerepoapuia U 4-14 4€eHHOrO reTepOLUKIOANIKNIIA,

kaxaeii RY u R¥ mesasucumo BwOpaH n3 H, Cig ankuna, Cis amkokcw, Cie
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankuamna, Ce.14 apuna, Cs.is
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouunknoankuna, Ce.14 apuin-Ci
ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Cis ankwmia- u (4-14
YJIGHHOTO reTepOIUKIOATKU)-C 1.6 aKMIa-,

kaxeii RY u R mesasucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Ca-
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukioankmna, S5-14 wneHHoro rerepoapmia, 4-14
yieHHoro rereporukioankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14

yyieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHHoro rerepounkyioanki)-Ci.¢ alkuina-;
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kaxeiii R u RY nezasucumo Beiopan 3 OH, Ci anmkokcu u Ci.6 TaJIOT€HATKOKCH,

umu mrobeie RI7 u RY mpucoenunennsie k ToMy ke atomy B, BMecTe ¢ aTomMoM B, k
KOTOPOMY OHHU NPUCOEIUHEHBI, 00Pa3yloT S5- WH O-4JICHHYIO I'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNIbHO 3aMeleHHY o 1, 2, 3 uin 4 3aMecTUTeNsIMU, He3aBUCUMO BBIOpaHHBIME 13 Ci
ankuina u Ci.¢ TaJJOr€HaJIKIIIA,

xaxbii R nesapucumo suibpan us H, D, OH, ranorena, oxco, CN, C(O)OH, NH;, NO>,
SFs, Ci ankuna, Ci6 ankokcu, Ci¢ ragoreHankokcu, Ci ranorerankuna, Cre ankenuna, Crs
ankuauna, Ce.4 apuna, Cs.s uukioankuia, S5-14 uneHHoro rerepoapuia, 4-14 djneHHOTO
rerepouukioankuna, Ce.14 apmun-Ci.s ankuna-, Cs.i4 muxnoankmi-Ci.¢ ankuna-, (5-14 aneHHoro
rerepoapi)-Ci.¢ ankuna- v (4-14 4ieHHOTo reTeporukaoankmi)-Ci.6 aaKuia-; u

npuyeM Jro0ast reTepoapuiIbHas TPyMIa JOO0ro U3 BhIIENIEPEYHCIEHHBIX 3aMEeCTUTEEeH
HeoO0s3aTeNTbHO BKITIOUaeT N-OKCU Ha TIOOOM 00pa3yroIieM KOJIbIIO0 aTOME a30Ta.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHHs H300peTeHHs coeauHeHue ¢opmyisl (I)
npencTasisier codoit coenuaerue popmynl (1I):

Cy’

Cyl. = N
S /
e
HR! (ID)

WK ero (papMaLeBTHUECKH PUEMIIEMYIO COJIb,
B HekoTOphIX BapHaHTax OCyLIECTBIeHHs H300peTeHHs coeauHenue ¢opmyiasl (I)

npencTasisier codoit coenunerue Gopmysl (111):
Cy*
Cy"\{,}\y{ﬁﬂ
N N-. />—R2
oM

g (111)

WK ero (papMaLeBTHUECKH IPUEMIIEMYIO COJIb,

B HekoTopbIX BapuaHTax ocyiecteienust Cy' npencrapnser coboii Ce.14 apui, nmpudem
Cs-14 apun HeoOs13aTeNIbHO 3aMeltieH 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU RE.

B HekoTopbIx BapuanTax ocyiectsienus Cy' mpencraBnser co6oif Cs.14 HUKIOANKUT,
nprdeM Cs.14 MUKJIOANKUI HeoOsi3aTepHO 3amerned 1, 2, 3 winu 4 He3aBHCUMO BBIOPAHHBIMHU
3amectuTensamu RE.

B HeKkoTOphIX BapHaHTax ocyiectsienuss Cy' mpenctasnser coboii 5-14 uneHHOro
reTepoaprll, MPUYeM JaHHBIN 5-14 4ieHHbIH reTepoapu Heobs3aTeNbHO 3ameleH 1, 2, 3 unu 4
HE3aBHCUMO BLIOPAHHLIMU 3aMecTuTessaMu RE.

B HekoTOphIX BapuaHTax ocymectsieHus Cy! npexncrasnsier coboil 4-14 ueHHbII
reTEePOLMKIIOANIKII, TPUYEM JAaHHbIM 4-14 4JIeHHBII TeTEePOLMKIOANKII HeoOs3aTeIbHO

3amerne 1, 2, 3 iy 4 He3aBUCMMO BHIOpaHHBIMH 3aMecTHTeNsIMU RE.
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B HekoTOpbIX BapuaHTax ocyiecteienusi Cy' npencrapnser coboii Ce.10 apui, mpudem
Cs-10 apun HeoOs13aTeNIbHO 3aMeltieH 1, 2, 3 wiu 4 He3aBHCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU RE.

B HekoTopbIx BapuaHTax ocymectsienus Cy' mpencraBnser coGoit Cs.7 HUKJIOAKWI,
npudeM Cs3.; LIUMKIIOANKHI HeoOs3aTenbHO 3amerneH 1, 2, 3 unm 4 He3aBUCHMO BBIOPAHHBIMU
3amecturensvu RE.

B HekoTOphIX BapuaHTax ocymecTsienus Cy' mpencrasnser co6oit 5-10 uneHHOro
reTepoapul, Mpu4eM AaHHbIi 5-10 uneHHbIH rerepoapui HeoOsA3aTeNbHO 3amerteH 1, 2, 3 wiu 4
HE3aBUCHMO BLIOpaHHbIMU 3aMecTHTeNsMu RE.

B mexoTopeIx BapuanTax ocymectsienus Cy! npencrasmser coboif 4-10 dmeHHbII
reTEePOLMKIIOANIKIJ, TpPUYeM JAaHHbIH 4-10 4YJIeHHBI TeTEePOLMKIOATKII HeoOs3aTeIbHO
3amerneH 1, 2, 3 umu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RE,

B HekoTOphIX BapHaHTax ocyiectsienus Cy' mpencrasnser coboil denun umu 5-10
YIEHHBIH TeTepoapul, MpUUeM AaHHbIA (eHmn win S5-10 4ieHHBIH reTepoapuil HeoOs3aTeIbHO
3amerneH 1, 2, 3 umu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RE,

B HekoTOpbIX BapuaHTax ocymecTsnenus Cy! ¢penun, HeoOs3aTeNbHO 3aMelLIeH bl 1, 2,
3 unu 4 He3aBUCUMO BbIOpaHHbIMM 3amecTuTensmMu RM, wnu Cr.s apun wnu 5-14 uneHHsiit
rerepoap, mpudeM C7.14 apui u 5-14 4djeHHBIH reTepoapui HeoOs3aTeNbHO 3aMelneHsl 1, 2, 3
WM 4 HE3aBUCUMO BBHIOPaHHBIMH 3amecTuTessiMu R B 1

npuuem kaxaeni RM nesasucumo BbIOpan u3 D, ramorena, okco, Cis ankuna, Cis
ranoredHaynkmna, Ci.6 ankokcy, Cz ankenmna, Cz¢ ankununa, Ce.14 apuna, Cs.14 HUKIIOANKUIA, S-
14 unennoro rerepoapuna, 4-14 unennoro rerepouukioankuna, 2-CN, 3-CN, NO,, OR*, SR*,
NHOR*, C(O)R*™, C(O)NR™“R% C(O)OR* OC(O)R™ OC(O)NR®“R¥  NR%“R%
NRC4C (O )Rb4, NRC4C (O)ORa4, NRC4C (O )NRC4Rd4 , C (:NRE:4 )Rb4, C (:NRe4 )NRC4RC[4’
NRC(=NR*)NR*R% NR*S(O)R™, NR*S(0),R* u NR**S(0),NR*R*  npuuem C.¢ anku,
Ci6 ankokcu, Crs ankenun, Crs anmkunmi, Ce.14 apun, Cs.4 mmkmoankwi, 5-14 uneHHbIN
rerepoapun, 4-14 unennslif rerepormknoankun us RM, kaxnpiit HeoOs3aTensHo, 3amMenteHs! 1, 2,
3 uau 4 He3aBUCHMO BHIOPAHHBIMU 3amMecTuTe My R,

B HekoTOpeIX BapuaHTax ocymectsienus Cy! BbiOpan u3 (enuna, NUPUAUHUIA,
dbypanuia, beH3opypaHUIa U MUPA3OJIIA, KAKIBIA U3 KOTOPBIX HeoOs3aTeNbHO 3amerneH 1, 2
win 3 3amecturessiMu, BeiOpaHHbiME U3 C13 ankuia, rajorena, CN u Ci.3 aKOKCH.

B HEKOTOpHIX BapMAaHTaX OCYLIECTBIEHUs HeoOA3aTeNbHO 3aMelieHHblli Cy' BbIOpaH 13
nuaHopenmna, uuaHoprTopdpenuna, 2,3-guruapo-1H-muppono[2,3,-blmupunuHa,  ¢deHwmna,
metokcudennna, ¢ropdeHnna, nupuauHmIa, Meruindypanwia, OeHsodypanuna u merwi-1H-
MUPa30JINIIA.

B HEKOTOpHIX BapMAaHTaX OCYLIECTBIEHHUs HeoOA3aTeNbHO 3aMelieHHbli Cy' BbIOpaH u3
nuanopennna,  2,3-muruapo-1H-muppono[2,3,-b|mupunnna,  geHnnaa,  MeToKcupeHWa,
dTopdenuna, nupuanHmIa, MeTwidypanuna, OeHzodpypannia u Mmetwi- 1 H-nupaszonuia.

B HekoTOpbIX BapuaHTax ocyiecteiaenus Cy' BoiOpan u3 2-mmaHopeHuna, 3-
nuaHodpenuna, 3-uuaHo-2-propdenuna, 2,3-nurunpo-1H-nuppono|2,3,-b|nupuanna, ¢eHuna,

3-merokcudenuna, 2-gprophenmna, nupuans-4-una, 2-metundypan-3-una, 0eHzodpypas-2-una u
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1-metun-1H-nupazon-4-una.

B HEKOTOpHIX BapMAHTaX OCYLIECTBIEHHUs HeoOA3aTeNbHO 3aMelieHHblli Cy' BbIOpaH 13
2-umaHodenmna, 3-upaHodpenuna, 2,3-purunpo-l1H-nuppono(2,3,-bnupunnna, ¢enuna, 3-
metokcudpenuna, 2-proppenuna, nupuauH-4-una, 2-merundypan-3-una, 6eHzodpypan-2-una u
1-meTun-1H-nupazon-4-una.

B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHHUs Heobs3aTeNnbHO 3aMernenHbiii Cy' BoIOpan u3
3-1maHo¢ennna u penuna.

B HekoTopbIx BapuaHTax ocymectsnenus Cy! npencrasnser coboii 3-nuanodenu.

B HekoTopwix BapuanTtax ocymectsienus Cy? mpencrasnser coboit Ce.14 apun, Ci-i4
LUKJIOANKUI, 5-14 uneHHbll retepoapun wiu 4-14 unenHsiii rerepouukioankui, npudem Ce-14
apun, Ci.14 nmkioankun, 5-14 uneHHbld rerepoapun U 4-14 ujgeHHbI TeTEPOLIMKIOATKUI
HeoOs13aTeNnbHO 3amenneHsl 1, 2, 3, 4, 5, 6, 7 win 8 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU
RF.

B HekoTOpbIX BapuaHTax ocyinecteienust Cy? npeacrapiser coboii Ce.14 apui, mpudem
Cs-14 apun HeoOs13aTeNIbHO 3aMeltieH 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU RF.

B HekoTopbIX BapuanTax ocyinectsienus Cy® mpenctaBiser coboil Cs.14 HUKIOANKHU,
nprdeM C3.14 MUKJIOANKWI HeoOs:3aTepbHO 3amerned 1, 2, 3 winu 4 He3aBHCUMO BBIOPAHHBIMHU
3amectutensamu RF.

B HeKOTOpBIX BapHaHTax ocyiectsienuss Cy’ mpencTaBuser coboii 5-14 djeHHOro
reTepoaprll, MpUYeM JaHHBIN 5-14 4ieHHbIH reTepoapul HeoOs3aTeNbHO 3aMeleH 1, 2, 3 unu 4
HE3aBUCHMO BbIOpaHHBIMU 3aMecTHTeNsMU RE.

B HEKOTOpBIX BapuaHTax ocymiectieHus Cy’ npeactaBusieT coboil 4-14 ujneHHbI
TeTePOLIMKIIOANIKII, TPUYeM JaHHbIH 4-14 YIeHHbI TeTepOLMKIIOATKII HEeoOs3aTeIbHO
3ametieH 1, 2, 3 unu 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU RF.

B HekoTOpBIX BapuaHTax ocymectsienus Cy? npencrasnser coboi Ce.10 apuii, mpuuem
Cs-10 apus1 HeoOs13aTeNIbHO 3aMeliieH 1, 2, 3 wiu 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTEIISIMU RF.

B HekoTOpbIX BapuaHTax ocymectsiaenus Cy? mpeactaBiser coboit Cs.7 HUKIOAKUI,
npudeM C3.; HUKJIOANKUIT HeoOs3aTeNbHO 3amerneH 1, 2, 3 unu 4 He3aBUCUMO BBIOPAHHBIMHU
zamectutensmu R

B HeKOTOphIX BapHaHTax ocyiectsienuss Cy? mpencTaBiser coboii 5-10 ujeHHOro
reTepoaprll, MpUYeM JaHHbIH 5-10 4ieHHbIH reTepoapu Heobs3aTeNbHO 3amereH 1, 2, 3 unu 4
HE3aBUCHMO BbIOpaHHBIMU 3aMecTHTeNsMU RE.

B HEKOTOpBIX BapuaHTax ocymiectsiaeHus Cy’ mpeacTaBisieT coboil 4-10 daeHHbII
reTEePOLMKIIOANIKIJ, TpPUYeM MAaHHbIH 4-10 4IeHHBIH TeTEePOLMKIOATKII HeoOsI3aTeIbHO
3amerneH 1, 2, 3 umu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU RF.

B HekoTOpbIX BapuaHTax ocyinectsienus Cy® Boiopan u3 Cs.c MKnoaikuia, Genuna, S-
10 unennoro rerepoapuia u 5-10 4WIEHHOrO reTepOLUKIOATIKNIIA,

rae 5-10-uneHHbIn rerepoapusl U 5-10-4JIEHHBIN TeTePOLMKIIOANKUI KAXAbIA CONEPIKUT
OJIVH, JIBa WJIM TP aTOMa a30Ta B KA4ECTBE OOPA3yIOIIMUX KOJIBIIO FeTepoaTomMa, MpuyeM OIUH U3

OZIHOTO WJIM JBYX aTOMOB a30Ta HEOOs3aTeNbHO sIBIsieTCs] N-OKCUAOM, U IIPU 3TOM 00pa3yromuit
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KOJIBIIO aTOM YTJIepoia HeOOs3aTeIbHO 3aMelIeH OKCO; U

npudeM Css mukmoankui, ¢enwn, 5-10 unenHblii rerepoapun u 5-10 uneHHBIN
TeTePOLMKIIOANIKIII, KaXKIblii HeoOs3aTeNbHO, 3amMelneH 1, 2 wuiom 3 3aMeCTHTeIsIMH,
BbIOpanHbIMU U3 C13 ankuna, Ci.3 ankmn-OH, ranorena, CN, Ci.3 ankokcu u C(O)NH>

B HeKOTOpBIX BapHaHTax ocyinectsiaenus Cy* Bpibpan u3 Cs.c nukaoankuia, GpeHuna, S-
10 unennoro rerepoapuna u 5-10 4I€HHOTO reTepOLUKIIOATKUNIA,

rae 5-10-unennsplii rerepoapun U 5-10-41€HHBIN reTEPOLMKIIOAIKNT KaXKIbI COAEPKUT
OIMH WJIM JIBAa aroMa a30Ta B KayecTBe OOpasyrOIIUX KOJIbIO I'eTepoaToMa, MpUYeM OIUH W3
OJTHOTO WJIM JIBYX aTOMOB a30Ta HEOOSA3aTeNIbHO SIBJIAETCS N-OKCHIOM, M TIPU 3TOM OOpa3yIOLIHiA
KOJIBIIO aTOM YTJIepojia HEOOs3aTeIbHO 3aMeleH OKCO; U

npuueM Cs nuknoankun, Ce-apun, 5-10 unenHelli rerepoapun u 5-10 uneHHBIN
TeTePOLMKIIOANIKIII, KaKIblii HeoOs3aTeNbHO, 3amelneH 1, 2 wuiou 3 3aMeCTHTElsIMH,
BbIOpanHbIMU U3 Ci13 ankwuna, rajoreHa, CN, Ci.;3 anmkokcu u C(O)NH».

B  HekoTOphIX BapuaHTax ocymectsienus Cy? BbOpaH U3  NUPUIMHUIA,
TETPAruAPONUPUIANHIIA, NHUIEPUIUHUTA, NHPUAUH-N-OKCHUAA, OKCO-AUTHAPONUPUANHUIIA,
¢ennna, nwmpaszono[l,5-ajmupunun-3-una,  nupasono[1,5-blnupunasunnna,  mmpaszomnmia,
MUPUMHIUHWIIA, XHHOJIMHUIIA, OKCa30yma, 2,3-qurunpo-[ 1,4]muokcuno|2,3-b jnupuann-8-wuna u
TPUA30JIWJIA, KAKIObIM M3 KOTOPBIX HEoOs3aTeNbHO 3aMmemeH 1, 2 win 3 3aMeCTUTENSIMY,
BbIOpanHbIMU U3 C13 ankwmna, Ci.3 ankmwi-OH, ranorena, CN, Ci.3 anmkokcu u C(O)NH>

B  HekoTOphIX BapuaHTax ocymectsienus Cy? BbOpaH U3  NUPUIMHUIA,
TETPArupONUPUIANHIIA, NHUIEPUIUHUNA, NUPUAUH-N-OKCUAA, OKCO-AUTHAPONUPUANHUIIA,
¢dennna, nwupaszono[l,5-ajnupunun-3-una,  nupasono[l,5-blnupunasunnna,  nmpaszonua,
MUPUMUIMHWIIA, XHHOJIMHUIIA, OKca3omia U 2,3-qurunpo-| 1,4]nuokcunol2,3-b jnupuann-8-mna,
KaKIBII M3 KOTOPBIX HEOOsI3aTeNbHO 3aMelneH 1, 2 miu 3 3aMecTutessiMy, BeiOpanHbiMu 13 C13
ankuia, rajorera, CN, Ci.3 ankokcu u C(O)NHa.

B  HekoTOphIX BapuaHTax ocymectsieHns Cy? BbIOpaH U3  NHPUIMHUIA,
TETPAruAPONUPUINHINIA, THUIEPUINHUTA, NHPUAUH-N-OKCUAA, OKCO-AUTHAPOINUPUANHUIIA,
¢dennna, nwupazono[l,S-alnupunuH-3-uia, NUPA3ONIWIA, NUPUMUAMHWIA W 2,3-TUTHAPO-
[1,4]nuokcubo[2,3-b|mupunuH-8-ma, Kaxablii U3 KOTOPBIX HeoOs3aTeapbHO 3amerneH 1, 2 v 3
3amecturtesisiMu, BeiOpaHHbiME U3 C13 ankuia, ranoreHa, CN, Ci.3 ankokcu u C(O)NH;.

B HekoTopeIX BapuaHTax ocymectsieHus Cy’ mnpefcTasiseT coOOil LIUKIOMPOIHI,
HeoOs3aTeNlbHO 3aMelneHHbld 1, 2 wiu 3 3amecturensiMu, BoiOpaHHbIMH u3 Ci3 alkWia,
rayoreHa, CN, C.; ankokcu u C(O)NHa.

B HekoTOpbIX BapHaHTaX OCYINECTBJICHHS H300peTeHUs HeoOs3aTeIbHO 3aMEIeHHBIN
Cy® BbiOpan u3 2,6-TUMETUINUPUAUH-4-UNa, NUPMAMH-4-UNa, 2-MeTHINUPUAMH-4-una, 1-
kapbamonin-1,2,3,6-rerparuaponupuana-4-nina, 1-kapOamonnmunepuanH-4-nna, 2-
METOKCUITUPUAUH-4-UJIa, 2-METOKCH-O-METWINUPUAUH-4-1na, 2,6-ITUMeTUINUpUanH-4-nui-1-
okcuna, 1-3Tuin-6-okco-1,6-quruaponupunnH-3-mwia, 3-MeTHInIpUuanH-4-mia, 3-QTOpIupUIUH-
4-una, 3-xyuopnupuauH-4-una,  3-METOKCUNUPUAMH-4-wna, 3-uuaHonupuauH-4-una, 4-

kapOamomndenuna, nupaszono[l,S-alnupuaun-3-una, nupazono|l,5-bjnupunazun-3-una, S-
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metui-1H-nmupaszon-4-una, 1-stun-1H-nupason-5-una, 1-usonponun-1H-nupason-5-una, 1-
nponwi- 1 H-nupazon-5-una, mupumuana-4-mna, 2,3-nurunpo-[1,4]nuokcuno|2,3-b |nupunun-8-
Wia, XUHOJNMH-5-una, S-propnupuMuanH-4-mna, OKCa3on-5-mna, 4-MeTHiokcason-5-una, 4-
STUIIOKCA30J1-5-1JIa, 4-(ruIPOKCUMETIT )-2-METUIIOKCA30JI-5-1JIa, 4-(METOKCUMETHII )-2-
METUJIOKCA30II-5-1a, 4-(TUApPOKCUMETHIN)-2-MeTuiIoKcaszon-S-una, 1-3tun-1H-1,2,3-tpuazon-5-
uja ¥ LUKJIONPONHIIA.

B HEKOTOPHIX BapHAHTAX OCYLIECTBJIEHUs HEOOA3aTeNbHO 3aMelieHHbIl Cy’? BhIOpaH 13
2,60-IUMeTUINUPUANH-4-11a, TUPUAUH-4-1na, 2-MeTwinupuanH-4-una, 1-xapOamownn-1,2.3,6-
TeTparuapoOnupuanH-4-mia, 1-kapOamMomnImunepunuH-4-mia, 2-MeTOKCHIMUPUANH-4-una, 2-
METOKCHU-O-METUNNMUPUAUH-4-1ia, 2,6-AuMeTHInupuant-4-ui-1-okcunga, 1-3tun-6-okco-1,6-
OUTUAPOTIUPHUANH-3-1Ia, 3-METHINUPUANH-4-nna, 3-propnupuann-4-una, 3-XJIOpMUPUAHH-4-
Wia, 3-METOKCUNMHUPUANH-4-1ia, 3-muaHonupuauH-4-uia, 4-kapbamomndenuna, nmupas3omnofl,5-
almupuaus-3-una, mupasono|1,5-bjmupunasun-3-una, S-merun-1H-nupaszon-4-una, 1-3tun-1H-
nupason-5-una, l-nsonponun-1H-nupason-5-una, 1-nponun-1H-nupason-5-una, nupumuans-4-
wia, 2,3-nuruapo-[ 1,4]muokcuno[2,3-b|nmupunun-8-una, XuHONMHMH-5-1na, S-pTopnupuMuguH-4-
wia, 4-MeTHIIOKCa30-5-una, 4-(THIPOKCUMETHIT )-2-MeTHUIIOKCA301-5-1a, 4-(MEeTOKCUMETHI)-2-
METHUJIOKCA30J1-5-1j1a ¥ LIUKJIOMPOITHIIA.

B HEKOTOpBLIX BapHAHTAX OCYLIECTBIEHHsS HEOOA3aTeNbHO 3aMelneHHbIH Cy? BLIOpaH U3
2,6-IUMeTWINNPUANH-4-11a, TUPUANH-4-1ia, 2-MeTwimupuania-4-una, 1-xapOamomnn-1,2,3,6-
TeTparuaponupuauH-4-mna, 1-kapOamounmunepuauH-4-mna, 2-MeTOKCUMTUPUAUH-4-una, 2,6-
OUMETUINUPUANH-4-1i-1-okcuna, 1-5T11-6-0KCO-1,6-AUrunapOnUpPUANH-3-1a, 3-
METUINUPUANH-4-1na, 3-QTOpHHUpUnnH-4-1ia, 3-XJOPIUPUANH-4-1na, 3-METOKCUITUPUANH-4-
wia, 3-unaHonupuanH-4-una, 4-kapbamousndenuna, nupasono|l,5-alnupuaun-3-una, S-meTui-
1H-nmupason-4-una, 1-stun-1H-nupazon-5-una, 1-uzonponun-1H-nupaszon-5-una, 1-nponun-1H-
NUpa3oN-5-uia, NUPUMUIUH-4-una,  2,3-aurunpo-[1,4]nuokcuno[2,3-b|nupunun-8-una  u
LUKJIONPOITHJIA.

B HekoTOpbIX BapuaHTax ocyinectsienuss R! Beibpan us H, D, Cis amkuma, Cis
rajorenankuna, Cr¢ ankennna, Cr¢ ankununa, Ce.14 apuna, Cs.i4 nukIoankuna, S5-14 4ieHHOro
rerepoapuina, 4-14 unenHoro rerepouunkinoankuna, Ce.14 apui-Cis ankuna-, Cs.14 HUKIOANKII-
C1.6 amkuna-, (5-14 unennoro rerepoapma)-Ci.¢ ankuna-, (4-14 4JeHHOTO reTepOLNKIOATKIIIA)-
Ci amkmuma-, OR¥, C(O)R®, C(O)NRCR, C(0O)OR?, C(=NR°HR®' C(=NR)NRCR%,
S(O)R®!, S(O)NRC'RY, S(0),R® u S(0),NRC'R%

apun, Cs.14 nuknoankui, 5-14 uneHHbll rerepoapui, 4-14 unenssiii reteporukaoankui, Ce-14

, mpuueM Cr ankenmn, Cr.s ankuami, Ce.14
apni-Ci.6 ankui-, Cs.14 mukinoankmn-Ci.¢ anmkui-, (5-14 unennsiii rerepoapun)-Ci.¢ ankui- u (4-
14 unennblii rerepormknoankii)-Ci.¢ ankui- us R, kaxpiii Heobs3aTensHo, 3aMeliersl 1, 2, 3,
4,5, 6,7 unu 8 HE3aBUCHMO BBIOPaHHBLIMH 3aMecTuTensMu R B.

B HekoTOpbIX BapuaHTax ocyinectsienuss R' Beibpan us H, D, Cis ankuma, Cis
rajoreHankuna, Crs ankenuna, Cr ankuauia, Ce.14 apuna, Cs.i4 HUKIOANKUIA, 5-8 YIEHHOTO
rerepoapuina, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Ci¢ ankuna-, Cs.14 HUKIOANKII-

Ci.6 anxuna-, (5-8 unenHoro rerepoapmia)-Ci¢ ankmna-, (4-14 4ieHHOro reTepoLNKIOATKIIIA)-
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Ci amkuma-, OR¥, C(O)R®!, C(O)NRCR%, C(0O)OR, C(=NR°HR® C(=NR)NRR%,
S(O)R®!, S(O)NRC'RY, S(0),R® u S(0),NRC!R%

apui, Cs.4 LUKIOANKUI, 5-8 ujeHHbIH rerepoapusi, 4-14 uneHHbiii rerepounkynoankui, Ce-1

, puaeM Cr. ankenmn, Cy.s ankuaui, Ce.14
apui-Ci.¢ ankuin-, Cs.14 muxsnoankui-Cie ankui-, (5-8 unennsbiii rerepoapui)-Ci.c ankumi- u (4-14
ujieHHbli rerepouukioankun)-Cis ankun- u3 RY, kaxnpii Heobsa3aTenbHo, 3ameinens! 1, 2, 3, 4,
5,6, 7 unu 8 HE3aBUCHMO BBIOPAHHBIMU 3amMecTUTeNIMHU R B,

B HekoTopbIX BapuaHTax ocymiectsienus R! Bbiopan us H, Ci ankuna u 5-8 uneHHOro
rerepoapuiia, mpu4eM S-8 YjieHHbIN TeTepoaprl HeoOs3aTeIbHO 3aMeleH | uiu 2 He3aBUCUMO
BBLIOpAHHBIMU 3aMecTuTeIAMU RE.

B HekoTOpbIX BapuaHTax ocymecTsnenus R! npencrasnser coboii H, Ci.¢ ankun umm 5-8
YJIEHHBIN Fe€TEPOapUIL

B HekoTopbIx BapuaHTax ocyiectsnenus R! npencrasnser coboit H unu Ci-6 ankun.

B HekoToOpbIX BapuaHTax ocyiectsienus R! npencrasnser coboii H unu Ci-3 ankun.

B HEKOTOpbIX BapMaHTax ocyllecTBieHus R!' mpencrasnser coGoit H, stunm umm
HUKOTHHOHUTPUIL.

B HEKOTOpBIX BapMaHTax ocyllecTBieHus uzobperenus R' npencrapnser coboit H umm
STUIL.

B HekoTOpbIX BapuaHTax ocymecTsnenus R! npencrasnsier coboii H.

B HeKOTOpBIX BapuaHTax ocymiecTieHus R! mpencrasnser coboif 5-8 useHHII
reTepoapii, KOTOpPbI HeoOs3aTesibHO 3aMmemeH | wuiam 2  He3aBUCHMO BBIOPAHHBIMHU
3amectutensamu RE

B HeKOTOpBIX BapuaHTax ocymiecTieHus R! mpencrapnser cobGoit 5-8 wueHHbII
reTepoapull.

B HekoTOpbIX BapuaHTax ocyliecTsieHus R' mpencrapnser coGoil mupuamn, KOTOpbIH
Heobs3aTeNbHO 3amereH 1 win 2 3amectutensamu RE.

B HEKOTOpHIX BapUaHTax ocyliecTBaeHus R! npexcrasiaser coboit  mupHmu,
HeoOsI3aTeNIbHO 3aMEIEHHBIN LINAHO.

B HEKOTOpBLIX BapUaHTaX OCYLIECTBIeHUs u3o0perenus R! mnpencrasnser coboii
HUKOTHHOHUTPUIL.

B HekoTOpbIX BapuaHTax ocymecTsienus R! npencrapnisier coboii 3-1uaHONUpU M.

B HEKOTOpBIX BapHaHTax ocyllecTsieHuss R? BbiOpan u3 rajorena, Cis ankuia, Cis
rajjoreHankuna, Crs ankenuna, Cr¢ ankununa, Ce.14 apuna, Cs.14 IMKIOANKWIA, 5-14 4IE€HHOTO
rerepoapuina, 4-14 unennoro rerepouuknoankuna, Ce.14 apun-Cie ankuna-, Cs.14 HUKIOAIKUI-
Ci.6 ankuna-, (5-14 unennoro rerepoapui)-Cie ankuna-, (4-14 4JIeHHOTO TeTePOLIMKIIOATKILI)-
Cis amkuma-, CN, NO,, OR* SR¥ NHOR* C(O)R®?, C(O)NR“R% C(O)NR}(OR?),
C(0O)OR¥, OC(O)R®2, OC(O)NR®2R¥ NR®ZR%Z, NRZNR®ZR%, NR*C(O)R"2, NR*C(O)OR*,
NRCZC(O)NRCZRCD, C(:NReZ)RbZ’ C(:NReZ)NRCZRdZ, NRCZC(:NReZ)NRCZRdz, NRCZC(:NRez)RbZ,
NRCZS(O)NRCZRdZ, NRCZS(O)RbZ, NRCZS(O)szz, NRCZS(O)(:NReZ)RbZ, NRCZS(O)zNRCZRdZ,
S(O)R®?2,  S(O)NRRE,  S(O)R"2, S(0)NR“R%  OS(O)=NR?)R®2, OS(0):R2, SFs,
P(O)RPR#, OP(O)(OR™)(OR?), P(O)(OR™)(OR?) u BRZRN¥, npuuyem Cis ankum Cars
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ankenun, Cr.s ankunui, Ce.4 apun, Cs.as4 mukioankwn, 5-14 uneHHbll rerepoapun, 4-14
yieHHblil rerepormkioankmi, Ce14 apun-Cie amkun-, Cs.s mmknoankmn-Cie ankmi-, (5-14
yeHHbIH rerepoapmi)-Ci.¢ ankuin- u (4-14 uneHssiil rerepounkioankun)-Ci. aKuI-, KaKIblid

HeoOs13aTenbHO, 3aMerteHsl 1, 2, 3, 4, 5, 6, 7 unu 8 He3aBUCHMO BBIOPAHHBIMU 3aMeCcTUTEISIMI R
C.

3

u
npudem Cis ankun 3amemnen 1, 2, 3, 4, 5, 6, 7 win 8, HE3aBUCUMO BbIOpaHHBIMHU
zamectutensimu RC.

B HeKkoTOpbIX BapuaHTax ocymectsiaenus R? Bpibpan u3 Cis ankuna, Ce14 apuna, Cs.14
LUKJIOANKua, 5-14 uneHHoro rerepoapwuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Ci
ankmna-, Cs.i4 mukioankui-Ci.e ankumna-, (5-14 unennoro rerepoapmna)-Cis ankwna-, (4-14
uneHHoro rerepouuknoankuna)-Cis ankuna-, C(O)RP2, C(O)NRZR%, C(O)OR? u NR“R%,
npudeM Ce.14  apun, Cs.g pukioankui, 5-14 uneHHbld rerepoapus, 4-14 uneHHbIN
rereporukinoankmi, Ce.14 apun-Cis anxwmin-, Cs.s mmxnoankuin-Ci.s anxwi-, (5-14 uneHHSIH
rerepoapun)-Cis ankwn- u (4-14 uneHHbId rerepouukyioankin)-Cie amKuI-, KaXKIbIi
HeoOs3aTeNbHO, 3aMenieHsl 1, 2, 3, 4 win 5 He3aBUCUMO BHIOPAHHBIMU 3aMECTHTEIISIMU R u

npuueM Ci ankun 3amernex 1, 2, 3, 4 win 5 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTENISIMU
RC.

B HeKOTOpHIX BapuaHTax ocyiecTsienus R? Bpidopan us Ce-14 apuna, Cs-14 HUKIOANKUNA,
5-14 unenHoro rerepoapuna, 4-14 unenHoro rerepouukioankuia, Ce-14 apun-Cis ankuna-, Cs-14
ukiaoankun-Cis ankuna-, (5-14 unennoro rerepoapuna)-Ci¢ ankumna-, (4-14 uneHHOrO
rereponuknoankuna)-Ci- ankuna-, C(O)R®, C(O)NR®2R%?, C(0)OR¥ u NR’R¥, npuuem Cg.14
apun, Cs.i4 nuknoankui, 5-14 unenHblil rerepoapui, 4-14 unenHsiil retepouukaoankui, Ce.14
apuin-Ci.¢ ankui-, Cs.14 muxnoankmi-Ci.6 ankmi-, (5-14 unennsiii rerepoapun)-Ci.¢ ankun- u (4-
14 unenHbIit rereporukoankui)-Ci.6 aIKui-, KasKablii Heo0s3aTeNbHO, 3aMelneHsl 1, 2, 3, 4 win
5 HEe3aBUCHMO BbIOPaHHBIMHU 3aMecTuTeNaMu RC.

B HeKOTOpBIX BapuaHTax ocymecTsienus R? Bpidpan u3 Co-14 apuna, Cs.14 HUKIOANKUNA,
5-14 unenHoro rerepoapuina, 4-14 wiennoro rerepounkynoankuna, Ce.14 apun-Ci ankuna-, Cs.14
ukaoankui-Cis ankmna-, (5-14 unennoro rerepoapmia)-Cie ankmwia- u (4-14 uneHHOrO
rerepormkioankuia)-Crs ankmwia-, npudem Ce.4 apwmi, Cs.4 mmkmoankwi, S5-14 dieHHBIR
rerepoapui, 4-14 unennsiii rerepouukaoankui, Ce.14 apui-Cie ankun-, Cs.14 nukinoankui-Ci.
ankui-, (5-14 unennbni rerepoapmin)-Ci.s ankuia- u (4-14 uneHHsI reTepouuKIoanki)-Cis
aNKWI-, KOKIbIi Heobs3aTenbHO, 3ameriensl 1, 2, 3, 4 wnm 5 HE3aBUCHMO BBIOPAHHBIMU
zamecturensvu RC.

B HekoTOpbIX BapuaHTax ocymecTsienus R* ppibpan u3s H, Cis anxuna, Cs.4
nukioankuna, Ce.14 apuna, 5-14 uneHHoro rerepoapuiia, 4-14 4jIeHHOrO reTepOLMKJIIOANKIIIA,
Ces-14 apun-Cirs ankmna-, Cs.4 muknmoankmin-Cie ankwna-, (5-14 unenHoro rerepoapmia)-Ci
ankuna-, (4-14 anennoro rerepouuknoankuna)-Cie ankuna-, NRZR%, C(0O)R2, C(O)NRZRE u
C(O)OR*

yieHHbl rereporukioankmi, Ce14 apun-Cie amkun-, Cs.s mmknoankmn-Cie ankwmi-, (5-14

npudeM Ci.¢ ankui, Cs.i4 nuknoankun, Ce.14 apun, 5-14 unenHslii rerepoapui, 4-14

2

yieHHbIH rerepoapui)-Ci.c ankun- u (4-14 unensblil rereporukinoankun)-Ci¢ amKui- , KaKIabplid
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HeoOA3aTeNbHO 3aMeleH 1, 2 unu 3 He3aBUCHMO BHIOpaHHBIMU 3amecTuTensmu RC.

B HEKOTOpBIX BapuaHTax ocyinecTsienust R? Boiopan us H, Ci ankuna, Ce.14 apuna, Cs.
14 LUKJI0ANKua, 5S-14 uneHHoro rerepoapuia, 4-14 uneHHoro rereporukioankuia, Ce.14 apui-
Ci.6 ankmna-, Cs.14 muknoankmi-Ci.¢ ankuna-, (5-14 unenHoro rerepoapmia)-Ci.¢ ankuna-, (4-14
uneHHoro rereporuknoankuna)-Cie ankuma-, OR¥, NR“R% C(O)R®, C(O)NR“R% u
C(O)OR™, npuuem C. ankui, Ce.14 apu, Cs.14 IMKIOANKWN, 5-14 uneHHsIi reTepoapun, 4-14
yieHHbIN rerepouuknoankui, Ce.4 apun-Cie amkun-, Cs.as nuknoankun-Cire ankui-, (5-14
yeHHbIH retepoapi)-Ci.s ankui- u (4-14 uneHHbIl reTepounkioankun)-Ci.c aTKuI-, KaKIbIid
HeoOsA3aTeNbHO 3aMelneH 1, 2 uau 3 He3aBUCHMO BHIOPaHHBIMU 3amecTuTensmu RC.

B HexOoTOpBIX BapuaHTax ocymectsienns R? puibpan u3 H, Ci ankuna, Ce.14 apuna, 5-
14 unenHoro rerepoapuia, 4-14 unennoro rerepounknoankuna, Ce.14 apui-Cis anmkuna-, (5-14
yieHHoro rerepoapmna)-Cie ankwmna-, (4-14 dneHHoro rereporukioankmia)-Cies amkumia-,
NR®2R%, C(O)R"2, C(O)NR®ZR® 1 C(O)OR?, npudem Ci.6 amkun, Ce.14 apun, 5-14 dgeHHbIi
rerepoapwi, 4-14 unenssiii rerepounknoankmi, Ce.14 apmn-Cis anmkmn-, (5-14 uneHHBIR
rerepoapun)-Cis ankwn- u (4-14 uneHHbld rerepouukyioankun)-Cie amKuI-, KaXKIbIi
HeoOsA3aTeNIbHO 3aMeleH 1, 2 umm 3 He3aBUCHMO BHIOPaHHBIMU 3amecTuTensmu RC.

B HEeKOTOpBIX BapuaHTax ocyinecTsienust R? Boiopan us H, Ci ankuna, Ce.14 apuna, Cs.
14 LMKJIOANKuia, 5S-14 uneHHoro rerepoapuia, 4-14 unenHoro rereporukioankuia, Ce.14 apui-
Ci.6 ankmna-, Cs.14 muknoankmi-Ci.6 ankuna-, (5-14 anenHoro rerepoapmia)-Ci.s ankmna-, (4-14
uneHHOro rereporuknaoankuna)-Cis ankuma-, OR¥, NR“R% C(O)R®, C(O)NR“R% yu
C(O)OR*

yieHHbll rereporukioankmi, Ce.14 apun-Cie amkui-, Cs.4 mmknoankmn-Cie ankwi-, (5-14

, ipuueM Ci¢ ankmi, Ce.14 apun, Cs.14 nukioankui, 5-14 unennsiii rerepoapu, 4-14
yieHHbIH rerepoapuin)-Ci.6 ankuin- u (4-14 uneHHblil reTepounkioankun)-Ci. amKuil-, KaKabli
3amernes 1, 2 uiu 3 HE3aBUCUMO BLIOPaHHBIMH 3aMecTuTeNAMH R,

B HekoTopbIX BapuaHTax ocyiectsnenus R* Boiopan uz H, Ci ankuna, Ce.14 apuna, Cs.
14 LMKJIOaNKuia, 5S-14 uneHHoro rerepoapuia, 4-14 unenHoro rereporukioankuia, Ce.14 apui-
Ci.6 ankmna-, Cs.14 muknoankmi-Ci.6 ankuna-, (5-14 unenHoro rerepoapunia)-Ci.s ankuna-, (4-14
uneHHoro rerepouuknoankuna)-Cis amkuna-, NRZRZ, C(O)RP2, C(O)NR2R¥ u C(O)OR™,
npuueM Cis ankui, Ce-14 apun, Cs.i4 1uxmnoankui, 5-14 uneHHsiil retepoapui, 4-14 uneHHbIN
rereporukinoankmi, Ce.14 apun-Cis anxwmia-, Cs.s mmxnoankun-Ci.s ankwi-, (5-14 uneHHsIH
rerepoapi)-Ci.¢ ankui- u (4-14 uneHHbId reTeporukiIoaikui)-Ci.¢ aNKWI-, KOKIbIA, 3aMelIeH
1, 2 Wi 3 HE3aBUCUMO BBLIOPAHHBLIME 3aMecTuTeNsIME R

B HeKOTOpbIX BapuaHTax ocyiectsaenust R? oiopan u3 H, Ce.14 apuna, 5-14 4neHHoro
rerepoapuna, C(O)R®2, C(O)NRR® u C(O)OR®, npuuem Ce.4 apun u 5-14 uneHHoro
reTepoapmIl, KaxIblii HeoOs3aTebHO, 1, 2 1IN 3 He3aBUCUMO BBIOPaHHBIME 3aMecTuTensiMu RC.

B HEKOTOpBIX BapHaHTax ocymecTsnenusi R? Boiopan us H, Ci ankuna, enuna, 5-6
yjieHHOTO retepoapwia, 4-10 wienHoro rereporukioankuna, Cs.io apuin-Cie ankmna-, (5-10
yieHHoro rerepoapmia)-Cie ankwmna-, (4-10 umeHHoro rereporukioankuia)-Cie amkuia-,
NR®R%, C(O)R®, C(O)NR“R%, u C(O)OR™, npuuem Ci.c ankui, (enun, 5-6 djeHHbI

rerepoapui, 4-10 unenssiii rerepouuknoankun, Ce.o apun-Cie ankun-, (5-10 uneHHbIH
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rerepoapmn)-Crs ankwi- u (4-10 uneHHbl rereporuKIoankun)-Ci.e  aJKuI- KasK bl

2
HE3aBUCUMO, 3aMeleHbl | 1y 2 He3aBUCHMO BbIOpaHHbIME 3amecTuTensvu R ©. B HexoTopbix
BapuaHTax ocyliecTBiaeHusi R* Bbibpan u3 H, ¢enuna, 5-6 unennoro rerepoapuna, C(O)R?,
C(O)NR®R® y C(O)OR

3aMelleHbl 1 i 2 He3aBUCHUMO BbI6paHHbIMI/I 3aMecTuTeI M R C.

, ipudeM (¢eHun u 5-6 deHHbIH reTepoapuil, KaXKAblii HE3aBHCHUMO,

B HeKOTOpbIX BapuaHTax ocymiecTBieHuss R? Beiopan u3 H, C(O)OEt, CONH: wu
C(O)NHE.

B HEKOTOpBIX BapuaHTax ocyllecTBieHuss R’ BbOpaH u3 (eHuna u 5-6 4YIEHHOTO
reTepoapuiia, Kaxabli U3 KOTOpbiX HeoOs3aTenbHO 3amerneH C(O)OMe.

B HEKOTOPBIX BapMAHTAaX OCYLIECTBIEHHUs HEO0A3aTeNbHO 3aMelleHHbI R? BLIOpaH u3
MUPUIUHUIMETHIIA, runpokcu(pernm)merna, THIPOKCHUITUIAMHHO((EHIIT )3 THIIA,

LUKJIOTeKCUaMeTua, propoeHsuma, ruapokcu(propdenun)mernnia, (MeTUIITUPUITHILT )METHIA,

(¢roprimpunuHUT)MeETHIIA, (TpUGTOPMETHIIITUPUINHNAI )METHIIA,
((ruopOKCHUMETHIT)TUPUIMHII )METHIIA, (METOKCUTTMPHUINHII )METHIIA,
(MeTunUpaszoami )OeH3mIIa, (MeTUIIHUPA30JIIIT ) METHIIA, OEH30M30KCa30IMIIMETHIIA,

(MeTMIMHAA30IMI)METII, (THAPOKCHA3ETUAMHIII)METHIIA, O€H30MIa, (PEHUIIIHMKIONPOIIIIA,
(umano(peHnn)MeTnn)aMiuHO, Terparuapodypannia, (GpeHnI(MIPUANHUIOKCH)METIIA, (TOp
((dTOprUAPOKCUNHMP POITUAMHNI )METHIT)OEH3MIIA,

((xkapOoxcunmmIepuIUHILT)METHN )PTOPOEH3NIA, ¢dTop((N-
METIIIMETHIICY Ib(poHaMUI0)MeTII)0eH3ua,  ((ArnokconmMumasomuanHmi)MeTui)propbensmna,

(mudropdpenun)(runpokcu)merrna, (nupuaunmwi-1H-terpasonun-)mernna, (nmmpazonmn-1H-

TETPA30JIUII-)METUJIA, (Tnazonun-1H-TeTpazonun-)meTuna,
(MeTunTpU(TOPMETHIITPAZONII )METHIIA, ((1,1-
IMOKCUAOU30THAZOIUANHUI )METHI)PTOpOSH3MIIA, ((meTun-2,5-

IMOKCOMMMIA30JUIUHIIT)METHIT )OeH3 A | (IIMaHO()EHOKCH )METHIIA.

B HEKOTOPBIX BapMAHTAX OCYLIECTBIEHHs HEO0A3aTeNbHO 3aMelleHHbI R? BLIOpaH u3
MUPUIMHUIMETHIIA, runpokcu(pernm)merna, THIPOKCUITUIIAMHHO((DEHIIT )3 THIIA,
LUKJIOTeKCUaMeTua, GropoeHsusa, ruapokcu(propdeHun)mernia, (MeTUITUPUITHI)METHIIA,
(proprimpunuHUT)MeETHIIA, (METOKCUMUPUIUHIIT)METHIIA, (MeTuIUpPa30IHiI )OS H3MIIIA,
OEeH30M30KCA30JIUIIMETHIIA, (MEeTHITUHAA30JIUT)METHIIA, (TMOpPOKCHUA3ETHIUHILT )METHIIA,
Oemsomna,  enmmuukiaonpomuiaa,  (uaHO((pEeHWIT)METHI)aMUHO,  TeTparuapodypaHua,
(beHmT(MUPUINHIITIOKCH )METHIIA, ¢bTop ((hTopruapOKCUNHP POTUAMHII )METHI )OEH3UIIA,
((xkapOoxcunHmIEepUIUHIT)METHI )PTOPOEH3NIA, ¢dTop((N-
METUIIMETUIICYIb OHAMUIO)METHIT )OeH3 A, ((AMOKCOMMUAA30IUIUHII)METII)PTOpOeH3MIa, U
(mudTopdernn)(ruagpOKCH)METHIIA.

B HEKOTOpHIX BapUaHTax oOCyllecTBAeHHs R? BbiOpaH M3 NUPUAMHMIMETHINA,

ruapokcu(heHmn)merna, TUAPOKCUATUIAMUHO((EHIIT)3 T, LIUKJIOTEKCUTIMETHIIA,
¢dTopOensma, runpokcu(propdenmn)mernna, (METHJITTUPUIUHILT )METHIIA,
(propriupunuHUT)MeETHIIA, (METOKCUMUPUIUHIII)METUIIA, (MeTunmupaszonu)OeH3mIa,

OEH30M30KCA30IUIIMETHIIA, (METHIIMHAA30JIMT)METHIIA, (TMOpOKCHUA3ETUIUHIIT )METHIIA,
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Oenzomna, (enHwnmukaonponmia, (uuaHO((EHUI)METHII)aAMUHO, TeTparuapodypaHmia u

beHnT(MIPUINHIIIOKCH )METHIIA.
J{o
=
B HEKOTOpbIX BapuUaHTax OCyIIeCTBIeHMs R? mpexacraBnser coGoi OH wmn

% _{0 ~._-OH
HN{ N

=N )

B HEKOTOPLIX BapMAHTaX OCYHIECTBAeHHs R’ BBIOpaH M3 MUPUAUH-2-HIMETHIA,
ruapokcu(penmn)mernna, (2-ruapOKCUITUIAMUHO)((PEeHWT)MeTHNA, MKIOTeKCHIMETIIIA, 2-
¢Topbensuna,  (2-propdenun)(runpokcu)mernia,  (O-merwnnupuauH-2-wi)Merniaa,  (3-
bTopnupunuH-2-un)meruwna,  (3-merokcunupuauH-2-mwinmernna, 2-(1-merun-1H-nupason-4-
wi)0ensmna,  Oenso[d]m3okcazon-3-unmernna,  (1-merun-1H-unnazon-3-wn)mernna,  (3-
THAPOKCUA3ETHANH- | -WiT)MeTHIIA, OeHzona, 1-pennnuukIonponuia,

(umaHo((eHn)MeTHIT)aMIHO, TeTparuapodypan-3-mna, ¢eHw(MIPUANH-2-IIOKCH)METHIIa, 2-

¢dTop-6-(((3R,4R)-3-prop-4-rugpokcunupponuanH- | -n)MeTnin )oeH3nia, 2-((4-
kapOoKcunuInepuans- 1 -un)mernin)-6-propOeH3nna, 2-¢pTop-6-((N-
METUIIMETUIICYIb( OHAMUIIO ) METHIT )OS H3 I, 2-((2,5-nnoxconMUIa30MUANH- | -HT)MeTHIT )-6-

¢Topbensuna,  (2,6-mudroppenun)(runpokcu)mernna,  (S-(mupuans-2-mn)-1H-Terpason-1-
wi)meruna, (5-(1H-nupason-1-un)-1H-rerpazon-1-un)meruna, (5-(tuazon-4-mn)-1H-Terpaszon-1-
wimeruna,  (S-mertun-3-(rpudpropmernn)-1H-nupazon-1-um)mernna,  (3-mMeTHnnmupuaNH-2-
wimeruna,  2-((1,1-guokcunon3zoTHasonuauH-2-uia)MeTn)-6-¢propobensuna,  2-¢prop-6-((3-
METUJI-2,5-TNOKCOMMUIA30IUANH- | -nT)MeTHI )OeH3na, (6-(TpudTopmMeTHT)TUPUIUH-2-
wn)Mmetina, (3-(ruppoxkcumerwn)mupuanH-2-unm)mernna, (1-merwn-1H-nupason-3-wi)mernna u
(2-unanodenokcu)meTnna, (3 -MeTHIITUPUANH-2-UIT)METOKCH,  (6-METHINUPUANH-2-HIT)METOKCH
u ((3-MeTuanmupuIuH-2-1J1)METHIT ) aMUHO;

B HEKOTOPLIX BapMAHTaX OCYHIECTBAeHHs R’ BBIOpaH M3 NUPUAMH-2-HIMETHIIA,
ruapokcu(penmn)mernna, (2-ruapOKCUITUIAMUHO)((PEeHUT)METINA, HMKIOTeKCHIMETIIIA, 2-
¢Topbensuna,  (2-proppenun)(runpokcu)mernia,  (O-meTwnnupuauH-2-wi)mermiaa,  (3-
dToprupunuH-2-un)merwna,  (3-merokcunupuauH-2-mwimeruna, 2-(1-merun-1H-nupason-4-
wi)0ensmna,  Oenso[d]msokcazon-3-unmernna,  (1-merun-1H-unnazon-3-uwn)mernna,  (3-
THAPOKCUA3ETHANH- | -WiT)MeTHIIa, OeHzona, 1-penmnuukIonponuia,

(umaHo(eHmT)MeTHIT)aMIHO, TeTparuapodypan-3-mna, ¢eHw(MIPUANH-2-IIOKCH)METHIIA, 2-

¢dTop-6-(((3R,4R)-3-prop-4-rugpokcunupponuanH- | -nr)MeTni )OeH3nia, 2-((4-
kapOoKcUnUIepuanH- 1 -un)mernin)-6-propOeHsnna, 2-¢pTop-6-((N-
METUIIMETUIICY Ib() OHAMUIIO )METHIT )OS H3 I, 2-((2,5-nnoKCONMUIA30MUANH- | -HT)METHIT)-6-

¢dTopbensuna u (2,6-mudTopdern)(ruapoKcH )MeTHIa.
B HEKOTOpbIX BapMaHTax oOCyllecTBAeHUs R’ BbIOpaH M3 NUPMAMH-2-HIMETHIIA,
ruapokcu(peHmn)mMernna, 2-ruAPOKCHITUIIAMUHO)((PEHIIT)METUIIA, LHUKJIOTeKCHIMETHIA, 2-

¢dTopbensuna, 2-¢propdern)(rugpoKCH)METUNIA, 6-MEeTUIINPUANH-2-1I)METUIIA, 3-
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dToprmpuauH-2-un)MeTIa,  3-MeTOKCHnupuanH-2-uimmernna,  2-(1-merwn-1H-mupazon-4-
W1)0eH3MIa, Oen3o[d]u3okcazon-3-uameTunia, 1-metui-1H-urnazon-3-mn)meruna, 3-
TMAPOKCUA3ETUANH- | -nT)MeTHIA, OeHzona, 1-pennnuukIonponuia,
(umaHo((eHn )MeTIIT )aMIHO, TeTparuapodypan-3-mia u GeHun(nmupuauH-2-niIoKCH )MeTHIIA.

B HekoTOpbIX BapuaHTax ocymectsienus R* spidpan us H u Cis ankuna, npudem Ci
aNKUN HeoOs3aTeNbHO 3aMeleH 1, 2 umu 3 He3aBUCUMO BbIOpaHHBIMU 3aMecTuTessiMu R

B HekoTOpBIX BapuaHTax ocymectsienns R®? puiopan uz H, Ci ankuna, Ce.14 apuna, u
4-14 unennoro rereporukioankuia, npudeM Ci.s ankun, Ce.s4 apun u 4-14 uneHHBIN
reTePOLMKIIOANIKII, KaKAbIi HeoOs3aTenbHO 3aMelieH |, 2 wiu 3 He3aBUCHMO BBIOpaHHBIMHU
zamectutensimu RC.

B HeKOTOpHIX BapHaHTax ocymecTsienns R u R, kaxnplii He3aBHCHMO, BHIOPAHBI U3
H, Ci¢ ankuna, 5-14 unennoro rerepoapuia u Ce.14 apun-Ci.¢ ankuna-, npudeM Ci.¢ ankui, 5-14

yyieHHbIi retepoapu U Ces.14 apun-Ci.e anKuiI- , KaKIblii HeoOs13aTeNbHO 3amerned 1, 2 wim 3

>
HE3aBHCHUMO BHIOPaHHBIMH 3aMecTHTeTsME RC.

B HeKOTOPBLIX BAPHAHTAX OCYLIECTBIEHUs Kaxblii RY Hesapucumo Boiopan us CN, OR
u Cis anxwmma, mpudeM Cis ankun HeoOs3aTenbHO 3amemeH 1, 2 wim 3 HE3aBUCHMO
BBLIOpaHHbIMH 3aMecTHTeNaMU R,

B HEeKOTOPBLIX BAPHAHTAX OCYLIECTBICHHS Kaxabiii R He3aBHcHMO BBIOpaH U3 rajoreHa,
Ci.6 ankuna, Ces.14 apuiia, 5-14 uneHroro rerepoapuia, (4-14 unenHnoro rerepouukiioankmia)-Ci.-
6 ankuma-, OR*, C(O)OR* u NR“R® npuuem Ci.6 ankun, 5-14 unennsiii rerepoapun u (4-14
YIEHHBIH reTepouukaoankui)-Ci.c alKkuil- HeoOs3aTeNbHO 3ameleHsl 1, 2 uian 3 He3aBUCHMO
BbIOpaHHbIMU 3aMecTUTENAMU R

B HeKOTOpBIX BAPHAHTAX OCYLIECTBIEHUS Kaxabiii RC He3aBrcHMO BBIOpaH U3 rajoreHa,
C1.6 ankuna, Ce.14 apuina, 5-14 unennoro rerepoapuna, (4-14 yneHHoro rerepounkioankmia)-Ci.
6 ankuna-, OR*, C(O)OR* u NR¥RY, npuuem Ci.6 ankun, 5-14 unennsiii rerepoapun u (4-14
YJIeHHBIN rerepouukioankin)-Cie amkuia- 3aMernenbl 1, 2 win 3 He3aBUCUMO BbIOPaHHBIMHU
zamectutenamu R

B HekoTOpbIX BapuaHTax ocymectsiaenuss R sriopan us H, Ci.6 ankuna, Ce.14 apuna u
5-14 uneHHoro rerepoapuia.

B HEKOTOPBLIX BAPHAHTAX OCYLIECTBIeHHS Kaxmbiii R 1 R% nesasucumo seibpans: us H
u Cis anxwmma, mpmdeM Cis ankun HeoOs3aTenbHO 3aMmemeH 1, 2 wim 3 HE3aBUCHMO
BBLIOpaHHbIMH 3aMecTHTeNaMU R

B HEKOTOpBIX BapUaHTax OCyllecTBIeHus kaxblii RY HezaBucumo BbIOpaH U3 rajnoresa,
oxco, Ci1- ankuna, Ci. ranorenankuna, OR?, C(O)OR® u NR®S(0),R’.

B HEKOTOpbIX BApMAHTAX OCYyIIECTBIeHUs kaxabiii R¥®u R® puibpan u3 H u Ci6 ankuna.

B HEKOTOPBIX BapUAHTAX OCyIeCTBIeHHs n300peTenus R soiopan u3 H u Ci.¢ ankuna.

B HekoTOphIX BapuaHTax ocymiecTsnenusi R® Beibpan u3z H, D, ranorena, okco, Ci
ankuna, Ci.¢ ranoresankuna, Cz.c ankenuna, Cz¢ ankununia, Ce.14 apuna, Cs.14 LUKIOANKUNIA, 5-
14 unennoro rerepoapuia, 4-14 unenHoro rerepounkioankmna, Ce.14 apun-Cis ankmna-, Cs.i4

ukiaoankun-Cis  ankuna-, (5-14 unennoro rerepoapun)-Cie ankuna-, (4-14 uneHHOro
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rerepormknoankun)-Cie ankuna-, CN, NOz, OR®, SR¥ NHOR®, C(O)R?’, C(O)NR®R®,
C(O)NR®(OR®), C(O)OR¥, OC(O)RM, OC(O)NR®R®, NRSNRZRE,  NRSC(O)RP,
NR®C(0)OR®, NRZC(O)NRSRE, C(=NR®)R  C(=NR®)NR“R® NRSC(=NR®*)NR“R®,
NRSC(=NR#)RM, NRSS(O)NRSR®, NRSS(O)RM, NRS(0)RM, NRES(O)(=NR)R,
NR®S(0),NRPR®E, S(O)RY, S(O)NRZRE, S(0)R*, OS(0)=NR%)R® 0OS(0),R», SFs,
P(O)RPRE, OP(0O)(ORP)(OR#), P(O)(ORP)(ORE), B(OR™), u S(0);NRZR®, nmpuuem Ci

ankmi, Cz.¢ anmkeHun, Ca.s ankuaui, Ce-14 apu, Cs.14 LUKIOANKWI, 5-14 uneHHbli rerepoapul, 4-

2

14 unennsnii rereporukiaoankui, Ce-14 apun-Cie ankun-, Cs.4 nuknoankun-Cie ankun-, (5-14
unennbiii rerepoapun)-Cie ankun- u (4-14 unennsiii rereponuxioankun)-Cie amkun- us R
Kaskablii HeoOsi3aTeNnbHO, 3amernenbl 1, 2, 3, 4, 5, 6, 7 wiu 8 He3aBUCUMO BBIOPAHHBIMU
3amectutensmu R .

B HeKOTOpbIX BapuaHTax ocyiiecteieHust R* Bpibpan us H, ranorena, Cis ankuna, Cis
ranorenankuna, Ce.14 apuna, 5-14 unennoro rerepoapuna, CN u OR® | npudem Ci. ankun, Ce.14
2 win 3 HE3aBUCHUMO

apun u 5-14 dneHHbIA reTepoapusl , KaXAbI HeoOsi3aTenbHO, |

2 2

BBLIOpaHHbIMH 3aMecTUTeNAMU RP.

B HEKOTOpbIX BapuaHTax ocyuiecTsienus R® Boiopan usz H, Ci3 ankuna, rajorena, CN,
MopdoarnHOMeTHIa, 4-3TOKCU(EHIIIA, 2-THIPOKCUITOKCH U MTUPUANHUIIA.

B HeKOTOpBIX BaphaHTaX ocyliecTeiaeHus R’ Beibpan u3 H, meruma, 6poma, CN,
MopdoarnHOMeTHIa, 4-3TOKCU(EHIIIA, 2-THIPOKCUITOKCH U MTUPUANHUIA.

B HEKOTOpbIX BapuaHTax oOCyIlecTBiIeHus X mpencrasnser coboii CR?* u R!
npexncrasisier cobort H nnmm Ci.6 ankm.

B HEKOTOpbIX BapuaHTaxX OCyIlecTBIeHus X mpencrasnser coboii CR?* u R!
npenctasisier coboit H nmm Ci.3 anmku.

B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS

X npencrasnser coboit CR;

R! Bribpan u3s H u C1.sankuna;

R? BriOpan u3 H, D, Ce.14 apuna, 5-14 unennoro rerepoapuna, C(O)R?2, C(O)NR®?R%? p
C(O)OR®

3amernensl 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU RS

npuueM Ce.14 apus1 ¥ 5-14 uneHHslii rerepoapun u3 R? | kaxnplii HeoOs3aTeNbHO,

2 2

R’ BeiOpan u3 H, D, ramorena, Ci amkuna, Ci.¢ razorenankuna, Ce.14 apuna, 5-14
unennoro rerepoapuna, CN u OR®, npudem Ci.6 amxun, Co-14 apun u 5-14 uneHHblii rerepoapu

m R3, xaxneni HeoOskaTenbHO, 3amemensl 1, 2, 3 win 4 He3aBHCHMO BBIOpaHHBIMU

)
3amectuTensmu RP;

Cy! npencrasnser coboii GeHun, HeoOa3aTeNbHO 3aMelleHHbIH 1, 2, 3 win 4 He3aBHUCHMO
BbIOpaHHbIME 3amecTuTensaMA RM, umi Cio-14 apun v 5-14 unennbiit rerepoapu, npudem Cio-
14 apun u 5-14 unennbrii rerepoapun u3 Cy' Heobsa3aTenbHo 3ameleH 1, 2, 3 unu 4 He3aBUCUMO
BLIOpaHHBIMU 3aMecTuTeaaMu RE;

Cy? npencrasnsier co6oit Ce.14 apuit, Cs.14 UUKIOANKUN, 5-14 4IeHHbIH reTepoapu Hiu
4-14 unennblii rerepouuknoankui, npudeM Ce.4 apui, Cs.s nuknoankui, 5-14 uneHHbIN

rerepoapun u 4-14 unennsiii rereponukaoankun u3 Cy? | Kaxablii He0OA3aTeIbHO, 3aMeIIeHbI 1,
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2, 3 unu 4 He3aBUCMMO BLIOPaHHBIMU 3amMecTuTensaMu RF;

kaxeii R2, R R u R mesasucumo Beiopan u3 H, Ci. ankuna, Ci. raloreHankuna,
C1-6 ankenuna, Cz.¢ ankununa, Ce-14 apuna, Cs.14 Lukinoankuia, 5-14 uneHHoro rerepoapuna u 4-
14 ynennoro rerepouukioankuia, npudeM Ci.¢ ankui, Czs ankeHun, Ca ankunmi, Ce.14 apu,
C3-14 IMKJIOANKUN, 5-14 uneHHbIH reTepoapun u 4-14 4jeHHbIH reTepormkaoankun u3 R¥?, R,
R% p R® | kaxplii HeoOA3aTeNbHO, 3aMemmneHsl 1, 2, 3 umu 4 HE3aBUCHMO BBIOPAHHBIMH
3amecturessimu RY;

kaxpiii RP? HesaBucumo BbiOpan n3 Cie ankuna, Cie ranorenankuna, Cas ajlkeHWIa,
Cy6 ankunmna, Ce.14 apuna, Cs.14 muksoankmna, 5-14 dyinenHoro rerepoapuia u 4-14 dneHHOTO
rerepouukioankuiaa, npuueM Cis ankun, Cr.e ankenun, Crs ankunaui, Ces apmr, Cs.g
HUKJOANKu, 5-14 uneHHblli rerepoapusl U 4-14 4yjgeHHBIH TETEPOLMKIIOAJIKIII, KaKAbIi
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RE;

kaxeii RS, RP, RE, RF u RY nesasucumo Bui6pan us D, ranorena, okco, Ci-¢ ankuna, Ci.
¢ ranorenankuna, Cr.c ankenuna, Cr ankunamna, Ce.14 apuna, C3.14 UKIOANKHIA, 5-14 YI€HHOTO
rerepoapuna, 4-14 unennoro rerepommknoankuna, CN, NO,, OR* SR* NHOR*, C(O)R®,
C(O)NR™R¥ C(O)OR*, OC(O)R"™, OC(O)NR*R# NRR% NR“C(O)R"™, NR“C(O)OR¥,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4, C(:NRe4)NRC4Rd4, NRC4C(:NR64)NRC4Rd4, NRC4S(O)Rb4,
NRS(0):R" u NR**S(0);NR*“R*, npuuem Ci-6 ankun, Cas ankenun, Co ankuamn, Ce.14 apuI,
C3.14 TUKNOANKUN, 5-14 uneHHbIH reTepoapun u 4-14 unennslii rereporuknoankun u3 RE, RP,
RE, RF u RE, xaxnelii HeoOs3aTenbHO, 3aMelneHsl 1, 2, 3 wim 4 HE3aBHCHMO BbIOpAaHHBIMU
3amecrurensivu R

kaxapii RM  mHesaBucumo BwOpan u3 D, ramorena, okco, Cis amkuna, Cis
rajoreHankuna, Cr ankenuna, Crs ankunuia, Ce.14 apuna, Cs.i4 nukioankuna, S5-14 4ieHHOro
rerepoapuna, 4-14 unennoro rerepouuknoankuna, 2-CN, 3-CN, NO,, OR* SR* NHOR¥,
C(O)R®, C(O)NR*R%  C(O)OR*, OC(O)R™, OC(O)NR®“R¥ NR®R¥ NR“C(O)R™,
NRC4C(O)OR34, NRC4C(O)NRC4Rd4, C(:NRe4)Rb4, C(:NRe4)N~Rc4Rd4, NRC4C(:NR84)NRC4Rd4,
NRS(0O)R?, NR*S(0):R*™ u NRS(0),NR*“R*, mpuuem Cis anxmn, Cars amkeHmn, Caes
ankuH, Ce4 apwn, Cs.g nmkioankwi, 5-14 unenHblil rerepoapun u 4-14  uneHHBIR
FETEPOLMKJIOANKII U3 RM, kaxnplii HeoOs3aTenbHO, 3aMemeHsl 1, 2, 3 win 4 He3aBUCHMO
BLIOpaHHBIMU 3aMecTuTensmMu RY;

kaxeii R*, R u R mesasucumo seibpan u3 H, Ci amkuna, Ci ransorenankuna Ca-
ankenmna, C.s ankuamna, Ce.14 apuna, Cs.14 mukioankuia, S5-14 4aieHHoro rerepoapwia u 4-14
YJIEHHOTO reTepouuknoankuia, npudem Cie ankmi, Cre ankermn, Cr.s ankuuui, Ces.14 apui, Cs.
14 UKJIOANKIU, 5-14 4jeHHbIi TeTepoapun u 4-14 unennslii rereponuknoanku u3 R*, R u R%
KaXIbI HeoOs3aTeIbHO, 3aMelleHbl 1, 2, 3 win 4 He3aBUCHMO BbIOPAHHBIMU 3aMECTUTENISIMU

,
RH:

kaxeii R mesasucumo BuiOpan us Cis ankuna, Ci ranorenankuna, Cas ajlkeHHNa,
Cz6 ankununa, Ce.14 apuna, Cs.14 mUKIOANKIIA, 5-14 uneHHoro rerepoapuia u 4-14 dneHHOTO
rerepouukyioankuia, npuueM Cie ankun, Cre ankenun, Cre ankuaud, Ce.1s4 apmi, Cs.ig

LUKJoANKu, 5-14 uyneHHbli rerepoapusl U 4-14 ujgeHHBIH TETEPOLMKJIOAIKWII, KaKAbIH
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HeoOs13aTeNbHO, 3aMeleHsl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RH:

kaxapii R® HesaBucumo BwiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
rajoreHankuia u Ci.6 raloreHaJKOKCH,

kaxapii RY  mHesaBucumo BeiOpan u3 D, ranorena, okxco, Cis ankuma, Cis
rajjoreHankuna, Crs ankenuna, Cr¢ ankununa, Ce.14 apuna, Cs.14 IMKIOANKIWIA, 5-14 4I€HHOTO
rerepoapuia, 4-14 unennoro rerepouukioankuma, CN, NO2, OR®, SR® NHOR®, C(O)R,
C(O)NR®R% C(O)OR®, OC(O)R?®, OC(O)NR®“R® NRSR® NRSC(0O)RP, NR®C(O)OR™,
NRCSC(O)NRCSRdS, C(:NReS)RbS, C(:NReS)NRCSRdS, NRCSC(:NReS)NRCSRdS’ NRCSS(O)RbS,
NR®S(0);R" u NRS(0);NRRY | npuuem C16 anxun, Ca.¢ ankenmi, Ca ankuamn, Co.14 apu,
Cs.i4 UUKIOANKWI, 5-14 unenHbli retepoapun, 4-14 uneHHeiii rerepormkmoankun uz R
KaXIbli He00A3aTeILHO, 3aMeleHbl 1, 2, 3 umy 4 He3aBHCHMO BHIOPaHHBIME 3aMecTuTeNsmu R

kaxeii R, R u R mesasucumo seibpan n3 H, Ci amkuna, Ci ranorenankuna Ca-
ankenwna, C.s ankunamna, Ce.14 apuna, Cs.14 mukioankuia, S5-14 wieHHoro rerepoapuia u 4-14
YJIEHHOTO reTepouuknoankuia, npudem Cie amkui, Cre ankenmn, Cr.s ankunui, Ces.14 apui, Cs.
14 UKJIOANKIUI, 5-14 4jeHHbIi TeTepoapun u 4-14 unennslii rereponuknoanku u3 R*, R y R%
KaX bl HeoOs3aTeIbHO, 3aMelleHbl 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTHUTENISIMU

2

R
kaxeii R® mesaBucumo BuiOpan u3 Cis ankuna, Cis ranorenankuna, Cas ajkeHMNa,
Cr6 ankunmuna, Ce-14 apmna, Cs.14 muKIOANKIIa, 5-14 unenHoro rerepoapuia u 4-14 dneHHOTO
rerepouukyioankuna, npuueM Cie ankun, Cre ankenun, Crs ankunud, Ce.1s4 apmi, Cs.ig
LUKJIOANKU, 5-14 unennelii rerepoapun U 4-14 4YNEHHBIM TETEPOLUKIIOAIKUI, KaXAbIH
Heo0A3aTeNbHO, 3aMelleHbl 1, 2, 3 uiu 4 He3aBUCUMO BhIOpaHHBIME 3aMecTuTensiMu R
kaxapii R® HesaBucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
rayioreHaykmia u Ci.6 TaIOreHaJIKOKCH,
xaxbii R! HesaBucumo BuiGpan us D, ranorena, okco, Ci. ankuna, Ci.6 raloreHankuia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKI0ANKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepormkioankuna, CN, NO,, OR* SR¥* NHOR?, C(O)R", C(O)NR®R®,
C(O)OR®*,  OC(O)R,  OC(O)NR®R% ~ NR®R% ~ NR®C(O)R®,  NR®“C(O)OR¥,
NRCGC(O)NRC6Rd6, C(:NReG)Rb6, C(:NReG)NRC6Rd6, NRc6C(:NRe6)N~Rc6Rd6’ NR068(O)Rb6,
NRS(0),R" u NR®S(0);NR®R%, npuuem C1 anxun, Ca-¢ ankenmi, Ca- ankuaun, Ce.14 apu,
Cs.i4 UUKIOANKUI, 5-14 unenHbli retepoapun, 4-14 uneHHblii rerepoumknoankun uz RY
KaXIblil He00A3aTeNLHO, 3aMeeHbl 1, 2, 3 uiu 4 He3aBHUCHMO BHIOPAHHBLIME 3aMecTuTeNsMu R';
kaxpiii R R u R% mesasucumo seibpan u3 H, Ci amkuna, Ci ranorenankuna Ca-
ankenmna, Cy.s ankuamna, Ce.14 apuna, Cs.14 mukioankuia, S-14 dieHHoro rerepoapwia u 4-14
YJIEHHOrO retepouukioankuia, npudem Cie ankui, Cre ankermn, Cr.s ankuuui, Ce.14 apui, Cs.
14 UKIOANKIU, 5-14 4jeHHbIi TeTepoapu u 4-14 uneHHsbIi rereponukmoanku u3 R, R g R%
KX Il HeoOs3aTeIbHO, 3aMelleHbl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENISIMU

2

RJ.

kaxbii R nmesasucumo BuiOpan u3 Cis ankuna, Ci ranorenankuna, Cas ajkeHMNa,

Cr.6 ankununa, Ce.14 apuna, Cs.14 nuknoankuna, 5-14 unenHoro rerepoapuia u 4-14 uneHHOro
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rerepouukioankuia, npuiueM Cis ankun, Cre ankenun, Crs ankuaui, Ce.s4 apmi, Cs.ig
LUKJIOANKU, 5-14 unennelii rerepoapun U 4-14 4YNEHHBIM TeTEPOLUKIIOAIKUN, KaXAbIH
Heo0A3aTeNbHO, 3aMelleHbl 1, 2, 3 uiu 4 He3aBUCHUMO BHIOpaHHBIMH 3aMecTuTensiMu R’;
kaxapii R® nesaBucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Ci
rajoreHankuia u Ci.6 ralore HaJKOKCH,
xaxbii R! HesaBucumo suiGpan u3 D, ranorena, okco, Ci ankuna, Ci-6 raloreHankuna,
Cs.6 ankenuna, Cr ankuauna, Ce.14 apuna, Cs.14 uukioankuna, 5-14 uieHHoro rerepoapmia, 4-
14 unennoro rerepormkioankuna, CN, NO,, OR?, SR¥, NHOR?, C(O)R", C(O)NR'RY,
C(O)ORY,  OC(O)RY,  OC(ONRRY ~ NR“RY ~ NRYC(O)RY, NRC(O)ORY,
NRC7C(O)NRC7Rd7, C(:NRe7)Rb7, C(:NRe7)NRC7Rd7, NRC7C(:NRe7)NRc7Rd7’ NRC7S(O)Rb7,
NR’S(0),R"” u NR’S(0);NR’RY | npuuem C1 anxun, Ca-¢ ankenm, Ca- ankuaun, Co.14 apu,
Cs.i4 UUKIOANKUI, 5-14 unenHbli retepoapun, 4-14 uneHHbiii rerepoumknoankun uz RY
KaKIblid HeoOsi3aTeNbHO, 3aMelieHbl 1, 2, 3 uimn 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEIISIMU
RX
kaxeii RY, RS u RY mesasucumo seibpan u3 H, Ci amkuna, Ci ranorenankuna Ca-
ankenmna, Cy.s ankuamna, Ce.14 apuna, Cs.14 mukioankuia, S-14 dieHHoro rerepoapwia u 4-14
YJIEHHOTO retepouukioankuia, npudem Cie ankui, Cre ankermn, Cr.s ankunui, Ce.14 apui, Cs.
14 AKIOANKHU, 5-14 4jieHHbIi TeTepoapun u 4-14 unennsrii rereporuknoankun u3 R, RS u RY
KaXIbI HeoOs3aTebHO, 3aMelleHbl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTHUTENISIMU

2

RX
kaxeii R® mesaBucumo BuiOpan u3 Cis ankuna, Cie ranorenankuna, Ca ajkeHMNa,

Cr.6 ankununa, Ce.14 apuna, Cs.14 nuknoankuna, 5-14 unenHoro rerepoapuia u 4-14 uneHHOro
rereporuknoankuna, npudem Cie ankuia, Cre ankenun, Cr ankunmn, Ceas apuia, Cs.g
HUKJIOANKU, 5-14 uneHHbll rerepoapun U 4-14 YJeHHBIN TeTEPOLUKIIOAIKUN, KaXaAblH
HeoOsI3aTeNTbHO, 3aMelleHbl 1, 2, 3 uiu 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENISIMU RX;

kaxneii RS HesaBucumo BbIOpan m3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
rayoreHankmia u Ci.6 raIOreHaIKOKCH;

kaxaeii R® nesasucumo eibpan us H, D, OH, ranorena, oxco, CN, C(O)OH, NH,, NO»,
SFs, Ci6 ankuna, Ci6 ankokcu, Ci.s ramoreHankokcu, Ci.s rajgorenankuia, Cr.s anxkenuna, Cos
ankuauna, Ce.4 apuna, Cs.s uumknoankuia, 5-14 uneHHoro rerepoapuia, 4-14 dneHHOTO
reTepPOLMKIIOANIKHIIA, 1

npuyeM Jro0ast reTepoapuiIbHas TPyMIa JOO0ro U3 BIIENEPEUNCIICHHBIX 3aMEeCTUTEeH
HeoO0s3aTeNTbHO BKITFOUaeT N-OKCU Ha TFOOOM 00pa3yroIieM KOJIbIIO aTOME a30Ta.

B HEKOTOpPBIX BapUaHTax OCYIIECTBIEHUS

X npencrasnser coboit CR?;

R! Bribpan us H u Ci.sankuna;

R? Bri6pan 3 H, D, Ce.14 apuna, 5-14 unennoro rerepoapuna, C(O)R®2, C(O)NR®2R% u
C(O)OR*

3amernensl 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU RS

npuueM Ce.14 apust ¥ 5-14 uneHHslii rerepoapun u3 R* | kasknplii HeoOs3aTeNbHO,

2 2

R? Buibpan u3 H, D, ranorena, C1-¢ ankuna, Ce.14 apuna, 5-14 unensoro rerepoapuia, CN
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u OR®, mpuuem Cis ankui, Ces apun u 5-14 uneHHbli retepoapun m3 R’ | kasmbiii

>
HeoOs13aTeNbHO, 3aMeleHsl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RP:

Cy'! npencrasnser coboii Genun, HeoOa3aTeNbHO 3aMelleHHbIH 1, 2, 3 uiu 4 He3aBUCHMO
BbIOpanHbIME 3amecTuTesiMu RM; unu Cy! npencrasnser co6oii Cio-14 apun unu 5-14 4neHHbIi
rerepoapu, npuuem Cio.14 apuit u 5-14 uyennbiii rerepoapun u3 Cy' | kasknpiii HeoOs3aTeNBHO,
3ameriensl 1, 2, 3 win 4 HE3aBUCUMO BbIOPAHHBIMHU 3aMECTUTENSIMU RE:

Cy? npencrasnsier co6oii Ce.14 apuit, C.14 LMKIOANKUI, 5-14 4jieHHBIN reTepoapus uin
4-14 unennblii rerepouuknoankun, npudeM Ce.a apun, Cs.s4 nuknoankui, 5-14 uneHHbIH
retepoapun u 4-14 unennsiii rereponukaoankun u3 Cy? | Kaxblii He0OA3aTeNbHO, 3AMEIIeHH! 1,
2, 3 unu 4 He3aBUCHMO BLIOPaHHBIMU 3aMecTuTeasaMu RF;

kaxpii R2, R2 R u R* wesasucumo Beibpan u3 H, Ci ankuna, Ca ankenmna, Ca-
ankunauna, Ce.14 apuna, Cs.i4 umkinoankuia, 5-14 unenHoro rerepoapwna u 4-14 yjgeHHOTO
rerepouukyoankuia, npuaeM Cie amkun, Cire anmkenmn, Cr.e ankunui, Ces apwi, Cs.ig
IUKJIOANKIN, 5-14 4enHblil rerepoapmn u 4-14 unenHsli rerepormkaoankui u3 R2, R2 R y
Ra3

3amectutenamu RY;

, Kaxnmplii HeoOsBaTenbHO, 3amemeHsl 1, 2, 3 win 4 He3aBUCUMO BbIOPAaHHBIMU
kaxpii R®? nesasucumo Beibpan u3 Ci ankuma, Ca ankenuna, Car ankuamna, Ce-14
apuna, Cs.14 mukoankmna, S5-14 uneHHoro rerepoapmia v 4-14 4JIeHHOrO reTepOLMKIOANKIIA,
npudeM Ci.¢ ankui, Cr ankenmn, Crs ankuuud, Ce.14 apui, Cs.14 IUKI0ANKWI, S5-14 dieHHbIN
rerepoapisl U 4-14 4jeHHBIN TeTePOIMKIOATKIUI, KaXblii HeoOs3aTeNIbHO, 3aMelleHsl 1, 2, 3
U 4 He3aBHCUMO BbIOpaHHBIMU 3aMecTuTeNsiMu RY,;
kaxeii RS RP, RE) RF u RY nesasucumo suibpan us D, ranorena, okco, Ci.¢ ankuna, Co.
¢ ankeHuna, Cys ankunumna, Ce.14 apuna, Cs.14 Lukioankuia, 5-14 unenHoro rerepoapunia, 4-14
unenHoro rerepormkioankuma, CN, NO;, OR* SR* NHOR* C(O)R™ C(O)NR“R%*,
C(O)OR*,  OC(O)R™, ~ OC(ONR“R™ ~ NR“R™  NR®C(O)R™, NR®C(O)OR¥,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4, C(:NRe4)NRC4Rd4, NRC4C(:NRe4)NRc4Rd4’ NRC4S(O)Rb4,
NRS(0)R™ n NR**S(0),NR“R¥, npuuem Ci-6 ankun, Ca-s ankennn, Ca ankuamn, Co.14 apu,
C3.14 MKIOANKIT, 5-14 uneHHOTrO reTepoapun u 4-14 unenHsiil rerepormkoankun u3 RE RP,
RE, RF u RC, xaxnelii HeoOs3aTenbHO, 3aMelnensl 1, 2, 3 wi 4 HE3aBHCHMO BbIOpaHHBIMU
3amectutensvu RY;
kaxeii RM nesasucumo Beibpan u3 D, ranorena, okco, Ci ankuna, Ca ankenuna, Cas
ankuauna, Ce.14 apwna, Cs.4 mukmoankwia, S5-14 unen”oro rerepoapwna, 4-14 4jneHHOTO
rerepormkaoankuna, 2-CN, 3-CN, NO,, OR*, SR* NHOR* C(O)R™ C(O)NR®“R%,
C(O)OR*,  OC(O)R™, ~ OC(ONRR* ~ NR%“R™ ~ NR®C(O)R™,  NR®C(O)OR¥,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4, C(:NRe4)NRC4Rd4, NRC4C(:NR64)NRC4Rd4, NRC4S(O)Rb4,
NRS(0):R" u NR**S(0);NR*“R*, npuuem Ci-6 ankun, Cas ankenun, Ca ankuamn, Ce.14 apuI,
Cs.14 1uKIOanKui, 5-14 uneHHoro rerepoapun u 4-14 uneHHbiii retepouukioankun uz RM,
KaXKAbI HeoOs13aTeNbHO, 3aMelieHbl 1, 2, 3 uinu 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEIISIMU
RH:

kaxaeii R™ R u R nesasucumo Beibpan u3 H, Cis amkuna, Ca ankenuna, Ca
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ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14 uneHHoro rerepoapwna u 4-14 yjgeHHOTO
rerepouukioankuna, npuueM Cis ankun, Cie ankenwn, Ci.e ankunui, Ce.s apmwi, Cs.ig
IUKJI0ANKUN, 5-14 uneHHbIH reTepoapun u 4-14 unennblii reteporuknoankua uz R* R u R |
KaXKAbId HeoOs13aTeNbHO, 3aMelieHbl 1, 2, 3 uinn 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU
RH:

kaxxnapiii R™ nesasucumo Buibpan u3 Ci. ankuna, Ca ankenuna, Ca. ankuamia, Ce.14
apuna, Cs.14 nukJoankuna, 5-14 uneHHoro rerepoapuia 1 4-14 4ieHHOro reTepoLUKIIOAIKIIIA,
npudeM Ci.¢ anmkui, Crs ankenmn, Cos ankunui, Ce.14 apmn, Cs.14 muKIoankmi, S5-14 dieHHbIN
rerepoapisl U 4-14 yjeHHbIH TreTepOLMKIOATKII, KaXIblii HeoOs3aTeNIbHO, 3aMelleHsl 1, 2, 3
UM 4 He3aBUCUMO BBIOpPaHHBIMH 3aMecTuTe MU RY;

kaxaeii R® Hesasucumo BbIOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHankmia u Ci.6 TaIOTeHAIKOKCH,

kaxaeii RY nesaBucumo BbIOpan us D, ramorena, okco, Ci ankmna, CN, NO,;, OR®,
SR® NHOR®, C(O)R® C(O)NR®R¥ C(0)OR¥ OC(O)R® OC(O)NR®R® NRSRY,
NRCSC(O)RbS, NRCSC(O)ORaS, NRCSC(O)NRCSRdS, C(:NReS)RbS, C(:NReS)NRCSRdS,
NRCSC(:NReS)NRCSRdS, NR®’ S(O)Rbs, NR¢3 S(O)szS 1 NRE3 S(O)zNRCSRdS; U

kaxeii RS, R u RY mesasucumo sriopan us H u Ci. ankmma;

kaxpii R% nesasucumo Beidpan 3 Ci ankuma, Cr ankenuna, Ca ankuamna, Ce-14
apuna, Cs.14 uMKI0anKuiIa, S-14 uieHHoro rerepoapuia u 4-14 4j1eHHOro reTepOLMKIIOANIKIIIA; U

Kaxabiii RS He3aBHCHMO BbIOpaHn 3 H u C1 anmkuina,

B HeKOTOpBIX BapUaHTax OCYLIECTBIEHUS

X npencrasnser coboit CR?;

R! Bribpan us H u Ci.cankua;

R? ribpan w3 H, D, Ce.10 apuna, 5-10 unennoro rerepoapuna, C(O)R®2, C(O)NRZR® y
C(O)OR*, mpuuem Ce-10 apun u 5-10 unenHblii reTepoapun u3 R? | kakmplii HeoOA3aTeNBHO,
3amernensl 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTESIMH RS

R3 BoiOpan u3 H, D, ranorena, Ci¢ ankuna, Cs.10 apuna, 5-10 4ieHHOTO rerepoapuia,
CN u OR®

HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RP:

, puueM Ci ankun, Ce.10 apun u 5-10 uneHHbli rerepoapun uz R® | xaxbiit

Cy! npencrasnser coboii GeHun, HeoOa3aTeNbHO 3aMelleHHbIH 1, 2, 3 uin 4 He3aBHCHMO
BbIOpanHbiME 3amectutensmu RM; umun Cy' npencrasnser co6oit Cio apun, 4-10 4neHHbIit
rerepourkyioankun unu 5-10 uneHHwlil rerepoapun, npudem Cio apui, 4-10 uneHHbIN
reTepoLMKIOanKia U 5-10 unennslii rerepoapun u3 Cy', kaxplii HeoOA3aTeNLHO, 3aMelIeHs! 1,
2, 3 unu 4 He3aBUCHMO BBIOpaHHBIME 3aMecTuTeNsmu RE;

Cy? npencrasnsier coboii Ce-10 apu, Cs.7 nukioankui, 5-10 4neHHbIi reTepoapun unm 4-
10 unensblii rerepouuknoankui, npudeM Ce.o apun, Cs; nukioankuna, 5-10 uneHHBIN
retepoapun u 4-10 4eHHbIH reTepouukaoankua u3 Cy?, Kaxabli Heo0A3aTeNbHO, 3aMeIleHsb! 1,
2, 3 unu 4 He3aBUCUMO BBIOpaHHBIMH 3aMecTuTensMu RF;

kaxeii R2, R2 R u R* mesasucumo Beidpan us H, Ci ankuna, Ca ankenuna, Ca-

ankuamna, Ce.10 apuna, Cs.; nuknoankuia, 5-10 umenHoro rerepoapmia u 4-10 wieHHOTO
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rerepouukioankuia, npudeM Cis ankun, Cre ankenmn, Cre ankunmi, Ce.o apun, Cs.z
nuKI0anku, 5-10 4nennblil rerepoaput u 4-10 uneHHsli rerepormkaoankui uz R2, R% R u
Ra3

3amecrutensamu RY;

, Kaxnplii HeoOsB3arenpbHO, 3amemeHsl 1, 2, 3 win 4 He3aBUCUMO BbIOPAaHHBIMU
kaxbii R®? nesasucumo Buidpan u3 Ci ankuna, Cr ankenuna, Cas ankuauna, Ce-10
apuna, C3.7 nuknoankmna, 5-10 uneHHoro rerepoapuia U 4-10 YIEHHOTO TeTePOLIUKIIOANKUIA,
npuueM Ci.¢ ankun, Cr.s ankenus, Cr.¢ ankunun, Ce.10 apui, Cs7 uukmoankui, 5-10 uneHHbIN
rerepoapusi U 4-10 4eHHBIH TeTePOLMKIOAKII, KaXIblii HeoOs3aTeNIbHO, 3aMelieHbl 1, 2, 3
U 4 He3aBHCHUMO BLIOPaHHBIME 3aMecTuTessiMu RY,
kaxeii RC, RP, RE) RF u RY nezasucumo BuiGpan u3 D, ranorena, okco, Ci.¢ ankuna, Co.
¢ ankenmna, Crs amkununa, Ce.10 apuia, Cs.7 muknoankuia, 5-10 yneHHoro rerepoapuia, 4-10
uneHHoro rerepormknoankuna, CN, NO,, OR* SR* NHOR*, C(O)R™ C(O)NR*“R%,
C(O)OR*,  OC(O)R™, ~ OC(ONR™R* ~ NR“R¥ ~ NR®C(O)R™,  NR®C(O)OR¥,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4, C(:NRe4)NRC4Rd4, NRC4C(:NRe4)NRc4Rd4’ NRC4S(O)Rb4,
NRS(0):R u NR**S(0);NR*“R¥, npuuem Ci-6 ankun, Ca ankenun, Ca ankuamn, Ce-10 apui,
C3.7 mukmoankun, 5-10 unennoro retepoapun u 4-10 uneHHbId reTepormkaoankun u3 RC, RP,
RE, RF u RE, xaxnelii HeoOs3aTenbHO, 3aMelneHsl 1, 2, 3 wim 4 He3aBHCHMO BBIOpAHHBIMU
3amectutensmu R,
kaxapiii RM nesasucumo Beibpan u3 D, ranorena, okco, Ci ankuna, Ca ankenuna, Ca-
ankuHuna, Ce.10 apwna, Cs; uuknoankuia, 5-10 unenHoro rerepoapuna, 4-10 ujneHHOrO
rerepormknoankuna, 2-CN, 3-CN, NO,;, OR*, SR* NHOR*, C(O)R*, C(O)NR“R%*,
C(O)OR*,  OC(O)R™, ~ OC(ONR®R¥ ~ NR“R¥ ~ NR®C(O)R™,  NR®C(O)OR¥,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4’ C(:NRe4)NRC4Rd4, NRC4C(:NRe4)NRC4Rd4’ NRC4S(O)Rb4,
NR®S(0),R™ u NR*S(0),NR*“R™, nprraem C1-6 anxun, Ca.¢ ankenmn, Ca- ankunui, Co.10 apu,
Cs.7 mmknoankun, 5-10 unenHoro rerepoapun u 4-10 usenHblil rerepouukioankun uz RM,
KasKablii HeoOs13aTeNbHO, 3aMeleHbl 1, 2, 3 uiu 4 He3aBUCHUMO BBIOPAHHBIMH 3aMECTUTEJISIMU
RH:
kaxaeii R¥ R u R™ mesasucumo Beibpan u3 H, Cis amkuna, Cas ankenmna, Cag
ankuauna, Ce.0 apuna, Cs mukimoankwia, 5-10 uneHHoro rerepoapuna u 4-10 ujneHHOTO
rerepouukioankuia, npudeM Cis amkumn, Cre ankenmn, Cre ankuami, Ce.o apun, Cs
IUKJI0anKu, 5-10 uneHHbIH reTepoapun u 4-10 uleHHbIH reTeponuknoankm u3 R*, R u RY |
KasKIblid HeoOsi3aTeNbHO, 3aMenieHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU
RH:
kaxpii R% nesasucumo Beibpan u3 Ci ankuma, Cr ankenuna, Ca ankuamna, Ce-10
apuna, Cs.7 qukjoankmna, 5-10 unenHoro rerepoapuia U 4-10 4JIEHHOTO reTepOLMKIOANTKUIIA,
npudeM Ci.¢ ankun, Cr.s ankenun, Cr. ankunui, Ce.10 apun, Cs7 uuknoankui, 5-10 uieHHbIN
rerepoapii U 4-10 4IeHHBIN TeTePOLMKIOATKIUL, KaXIblii HeoOs3aTeNIbHO, 3aMelleHsl 1, 2, 3
WM 4 HE3aBUCUMO BBIOpPaHHBIME 3aMecTuTe MU RY;
kaxapii R® HesaBucumo BwiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis

rajjoreHajikuiaa u Ci.s raJJOr€¢HaJIKOKCH,
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kaxaeii RY nesaBucumo BbiOpan us D, ranmorena, okco, Cis ankuna, CN, NO,;, OR®,
SR® NHOR¥® C(O)R® C(O)NR®R¥ C(0)OR¥ OC(O)R® OC(O)NR®R® NRSR¥,
NRSC(O)R®,  NR®C(O)OR®,  NR®C(O)NR®R¥ ~ C(=NR®)R®,  C(=NR®)NR®R¥,
NRC(=NR*)NR“R®, NRS(0)R’, NR*S(0):R"* 1 NRS(0);NR“R®; u

kaxbii R®, R u R% nesasucumo sridopan us H u Ci. ankuna;

2 2

kaxnapiii R nHesasucumo Buibpan u3 Ci. ankuna, Ca ankenuna, Ca. ankuamia, Ce-1o
apuina, Cs.1o nukioankuia, 5-10 unenHoro rerepoapuiia v 4-10 4JI€HHOTO reTepOLUKIIOANKIIA;, U

Kaxabii RS He3aBHCHMO BbiOpaH u3 H u C1¢ ankuia,

B HekoTOpbIX BapHaHTax OCYILIECTBICHUS

X npeacrasisieT codboi N;

R! BuiGpan u3 H, Ci6 ankuna u 5-14 unennoro rerepoapuna, npudem Ci. ankun u 5-14

YJIEHHBbIH TeTepoapui, KaKIbli HeoOs3aTeapbHO, 1, 2 wim 3 HE3aBUCUMO BBIOPAHHBIMU

>
3amectuTensamu RE;

R? Buibpan u3 H, D, Cis ankuna, Ce.14 apuna, 5-14 uneHHoro rerepoapuna, 4-14
yeHHoro rerepounknoankuna, Ce.14 apmn-Cire ankwuna-, (5-14 unenHoro rerepoapui)-Ci.s
ankuna-, (4-14 unennoro rerepouuknoankmn)-Cig ankuna-, NRZRZ C(O)R??, C(O)NRRE, u
C(O)OR?, npuuem Cis ankun, Ce.14 apun, 5-14 uneHHblii rerepoapun, 4-14 ujeHHbIH
rerepounkyioanki, Ce.i4 apun-Cie ankwmi-, (5-14 unenssiii rerepoapmn)-Cie ankwi-, (4-14

ujieHHblil rerepouukaoankun)-Cie ankuia- u3 R? | kaxablii Heobs3aTenbHO, 3aMelieHsl 1, 2, 3

)
U 4 HE3aBHCUMO BBIOpaHHBIME 3aMecTuTesaMu R,

Cy'! npencrasnsier coboii GeHun, HeoOa3aTe bHO 3aMelleHHbIH 1, 2, 3 uiu 4 He3aBUCHMO
BbIOpanHbIME 3amecTuTesiMA RM, wmi Cio-14 apunn v 5-14 unennbiit rerepoapuit, npudem Cio-
14 apun u 5-14 unennblii rerepoapun u3z Cy' HeoGs3aTenbHo 3ameleH 1, 2, 3 unu 4 He3aBUCUMO
BLIOpAHHBIME 3aMecTuTeaMu RE;

Cy? npencrasysier co6oit Ce.14 apun, Cs.14 HUKIOANKUN, 5-14 uneHHbIH reTepoapus Wi
4-14 unensblii rerepouukioankui, npuueM Ce.4 apui, Cs.s nukIoankuwi, 5-14 uneHHbIN
retepoapun u 4-14 unennsiii rereponukaoankun u3 Cy? | Kaxblii He0OA3aTeIbHO, 3AMEIIeHsH! 1,
2, 3 unu 4 He3aBUCHMO BBIOpaHHBIME 3aMecTuTensmMu RE;

kaxeii R2, R u R mesasucumo Beibpan u3 H, Cig amkuna, Cas ankenmna, Ca
ankununa, Ce.14 apuna, Ce-14 apui-Ci.¢ ankuna-, Cs.14 QUKI0aNKUiIa, 5-14 4ieHHOro rerepoapuia
U 4-14 unennoro rerepouukoankmna, npudeM Ci.s ankui, Cre ankeHun, Cr. amkuami, Ce.14
apun, Ce.14 apun-Ci ankun-, Cs.i4 muknoankwi, 5-14 dneHHbd rerepoapus U 4-14 4jeHHbIH

2

rerepormknoankuit m3 R2, R u R | kaxneli HeoOasaTenbHO, 3amemeHs! 1, 2, 3 wmu 4
HE3aBUCHMO BHIOPAHHBIME 3aMecTuTensMu RY;

kaxpiii R®? nesasucumo Beiopan u3 Ci ankuma, Cr ankenuna, Car ankuamna, Ce-14
apuna, Cs.14 mukoankmna, 5-14 uneHHoro rerepoapmia v 4-14 4JIeHHOrO reTepOLMKIOANKIIA,
npudeM Ci.6 ankun, Cr ankenmn, Crs ankuuud, Ce.14 apu, Cs.14 IUKI0ANKWI, S5-14 dieHHbIN
rerepoapisl U 4-14 4jeHHBIN TeTePOIMKIOAKIUI, KaXIblii HeoOs3aTeNIbHO, 3aMelleHsl 1, 2, 3
U 4 He3aBHCUMO BbIOpaHHBIMU 3aMecTuTeNsiMu RY,

kaxeii RE, RC, RE RF u RY nesasucumo sui6pan us D, ranorena, okco, Ci.¢ ankuna, Ca.
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¢ ankermna, Cr amkunmia, Ces.14 apmia, Cs.4 nukioankuia, 5-14 ujieHHoro rerepoapwia, 4-14
uneHHoro rerepouuknoankuna, CN, NO,, OR* SR* NHOR*, C(O)R™ C(O)NR*R%,
C(O)OR*,  OC(O)R™, ~ OC(O)NR*R# ~ NR“R¥ ~ NR®C(O)R™,  NR®C(O)OR¥,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4’ C(:NRe4)NRC4Rd4, NRC4C(:NRe4)NRc4Rd4’ NRC4S(O)Rb4,
NR*S(0),R" u NR**S(0);NR*“R*, npuuem Ci-¢ ankun, Cas ankenun, Co ankuaun, Ce.14 apu,
C3.14 MKJIOAKMN, 5-14 4neHHbIH retepoapun u 4-14 uneHHbli rerepormkioankun u3 RE, RC,
RE, RY u RS, xaxmplii HeoOs3aTenbHO, 3amMemensl 1, 2, 3 miu 4 HE3aBHCHMO BbIOpaHHBIMHU
3amectutensvu RY;

kaxaeii RM nezasucumo Beibpan u3 D, ranorena, okco, Ci ankuna, Ca ankenuna, Ca-
ankuauna, Ce.4 apwma, Cs.4 mukmoankwia, S5-14 unenHoro rerepoapwna, 4-14 4jaeHHOTO
rerepormkioankuna, 2-CN, 3-CN, NO,, OR*, SR* NHOR* C(O)R™ C(O)NR*“R%,
C(O)OR*,  OC(O)R™, ~ OC(ONR™R* ~ NR“R™ ~ NR®C(O)R™, NR®C(O)OR¥,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4, C(:NRe4)NRC4Rd4, NRC4C(:NRe4)NRc4Rd4’ NRC4S(O)Rb4,
NRS(0):R u NR**S(0);NR*“R¥, npuuem Ci-6 ankuin, Cas ankennn, Co ankuamn, Co.14 apuI,
Cs.14 LMKNOANKWI, 5-14 4neHHoro rerepoapun M 4-14 uneHHblii rerepouuknoankun uz RM,
KasKIblid HeoOsi3aTeNbHO, 3aMelleHbl 1, 2, 3 uin 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU
RH:

kaxeii R™, R u R mesasucumo Beibpan m3 H, Cig amkuma, Ca ankenmna, Ca
ankuauna, Ce.14 apuna, Cs.i4 unukioankuia, 5-14 uneHHoro rerepoapwna u 4-14 ujgeHHOTO
rerepouukioankuna, npuueM Cis amkun, Cie ankenwn, Ci.e ankunui, Ce.s apmi, Cs.ig
IUKJI0ANKUN, 5-14 uneHHbIH reTepoapun u 4-14 unennblii reteporuknoankua uz R* R u R |
KaXKIbI HeoOs3aTeNbHO, 3aMelleHbl 1, 2, 3 uinu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU
RH:
xaxnapii R™ nesasucumo Buibpan u3 Ci. ankuna, Ca ankenuna, Ca. ankuamia, Ce.14

apuna, Cs.14 nukjoankuna, 5-14 uneHHoro rerepoapuia 1 4-14 4ieHHOrO reTepoLUKIIOAIKIIIA,
npudeM Ci.¢ amkui, Crs ankenwmn, Co ankunud, Ce.14 apwn, Cs.14 mUKI0aNKWI, S5-14 4ieHHbIN
rerepoapisl U 4-14 4jeHHbIH TeTePOLMKIOATKII, KaXIblii HeoOs3aTeNIbHO, 3aMelleHsl 1, 2, 3
WM 4 He3aBUCUMO BBIOpPaHHBIMH 3aMecTuTesiMu RY;

kaxaeii R® Hesasucumo BbIOpan m3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHaykmia u Ci.¢ TaIOTeHAIKOKCH,

kaxaeii RY nesaBucumo BbiOpan us D, ramorena, okco, Cis ankuna, CN, NO,;, OR®,
SR® NHOR¥®  C(O)R® C(O)NR®R¥ C(0O)OR¥ OC(O)R® OC(O)NR®R® NRSRY,
NRCSC(O)RbS, NRCSC(O)ORaS, NRCSC(O)NRCSRdS, C(:NReS)RbS, C(:NReS)NRCSRdS,
NRCSC(:NReS)NRCSRdS, NR®? S(O)Rbs, NR¢? S(O)szS 1 NRE3 S(O)zNRCSRdS; U

kaxpii RS, R u RY mesasucumo sriopan us H u Ci. ankuna;

kaxpii R% nesasucumo Beidpan u3 Ci ankuma, Cr ankenuna, Ca ankuamna, Ce-14
apuna, Cs.14 LUKJIOANKUa, 5-14 uneHHoro rerepoapunia u 4-14 4jeHHOro reTepOLIUKIOANKIIA; U

Kaxabiii RS He3aBHCHMO BbIOpaH 3 H u C1 anmkuia,

B HekoTOpbIX BapHaHTax OCYLIECTBICHUS

X npeacrasisier codboi N;
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R! npencrasnsier coboit H unu 5-14 uneHHblil reTepoapui, HeoOA3aTeNbHO 3aMELIEHHBINH
1, 2 unu 3 HE3aBUCHMO BBIOPaHHBIMHU 3aMecTuTeNAMU RP;

R? Bri6pan u3 Ci. ankuna, 4-14 unennoro rerepouukioankuna, Ce-14 apui-Ci.6 ankuma-,
(5-14 unennoro rerepoapuin)-Ci.¢ ankuia-, (4-14 wieHHoro rereponukiaoankm)-Ci.c aaKuia- u
NR*?R®, npuuem Ci.6 ankun, 4-14 unennsiii rerepouuknaoankt, Ce.14 apun-Ci ankun-, (5-14
uneHHblii rerepoapun)-Cis ankun- u (4-14 unennsiii rerepouunknoankun)-Cie ankui- us R*
KaKIIblil HeoOs13aTeNbHO, 1, 2 Wiu 3 He3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU RS

Cy' npencrasnsier coboii (heHnN, HeoOA3aTENHLHO 3aMeLIeHHbIH 1, 2 UM 3, He3aBHCHMO
BBLIOpaHHbIME 3aMecTHTeNsMU RE; 1

Cy”? npencrassier coboii 5-14-uneHHblil reTepoapu, HeoOA3aTENLHO 3aMeIeHHbIH 1, 2
WM 3, HE3aBUCHMO BbIOpaHHBIMU 3amecTuTensamu R

B HEKOTOPBIX BapHAHTaxX OCYLIECTBIEHHS

X npexacrasisieT codboi N;

R! npencrasnsier coboit H unu 5-14 uneHHblil rerepoapu, HeoOA3aTENbHO 3aMELIEHHbII
1, 2 unu 3 He3aBUCHMO BLIOpaHHBIMU 3aMecTuTeNaMU RE;

kaxbii R® HezaBucumo Beibpan u3 D, ranorena, okco, Ci. ankuna, Ci-6 raloreHankunia,
Ca6 ankenunna, CN, NO, u OH;

R? Bri6pan u3 Ci ankuna, 4-14 unennoro rerepouukioankuna, Ce-14 apui-Ci.6 ankuma-,
(5-14 unennoro rerepoapmi)-Ci.¢ ankuia-, (4-14 dieHHOro reTeponukiIoatkmn)-Ci.e ajaKuia- u
NRCZRdZ

uneHHbIi rerepoapui)-Cie ankun- u (4-14 unennbiii rerepouukioankui)-Cie ankun- u3 R* |

, mpuueM Ci.¢ ankwui, 4-14 unennsiii rereporuknoankui, Ce.14 apun-Ci ankun-, (5-14
Ka>Kabli HeoOs3aTenbHO, 1, 2 win 3 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RS

kaxabii R? u R? nesasucumo Bwibpanel u3 H, Cis amkuna, Ce-14 apun-Ci ankun-,
npuaem Ci-6 amkun 1 Co.14 apun-Ci ankun- u3 R u R2, kaxplit HeoOs3aTenbHO 3amemeH 1, 2
1M 3 HE3aBHCUMO BHIOPaHHBIME 3amMecTHTe MU RY;

kaxpii R HezaBucumo BeiGpan u3 D, ranoreHa, okco, Ci ankuna, Ce.14 apuna, Ci.1a
LUKJIOANKuna, 5-14 umeHHoro rerepoapuna, 4-14 umennoro rerepouukioankuma, OR,
C(o)NRc4Rd4 U NRc4Rd4

rerepoapun U 4-14 unenHeli rerepormkioankun u3 R HeobssarensHo 3aMemen 1, 2 wmm 3

, mpuaeM Cie ankwmn, Ce.14 apun, Cs.4 nukmoankwi, 5-14 dneHHbIN
HE3aBHCUMO BLIOpPAaHHBIMHU 3aMecTuTessamu R

kaxeii R* R u R% mesasucumo Briopan u3 H, Ci anxuna, Ci. ramorenankmia, Ca-
ankeHuna u 5-14 unenHoro rerepoapuna, npudeMm Cis ankui, Cz. ankeHun u 5-14 uneHHbIN
rerepoapun w3 R* R u R¥ | kaxnerii HeoGasaTenbHO 3amerneH 1, 2 mmm 3 HE3aBHCHMO
BLIOpaHHBIMU 3aMecTuTensmMu RY;

kaxbiii RY HesaBucumo Beibpan u3 D, ranorena, oxco, Ci-6 ankuna, CN, NO2 u OH;

Cy! npencrasnsier coboit peHun, HeoOa3aTeNLHO 3aMelIeHHbIi 1, 2 unu 3, He3aBHUCHMO
BLIOpaHHBIMU 3aMecTuTeaaMu RE;

kaxbii R® Hesasucumo Buibpan us D, ranorena, okco, Ci- ankuiaa, CN, NO, u OH;

Cy”* npencrasnsier coboii 5-14-uneHHblil reTepoapu, HeoOA3aTENbHO 3aMeIeHHbIH 1, 2

WK 3, He3aBUCHMO BbIOpaHHbIMU 3aMecTuTeasamu R,
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kaxaeii RF nesasucumo Beibpan u3 D, ranorena, okco, Ci- ankuna, Ca. ankenuna, CN,
NO; u OR*, npuuem Ci anxun u Cas ankenun us RY | kaxbiii HeoGs3aTensHO, 3amerneH 1, 2
WJIM 3 HE3aBUCHUMO BBIOpPaHHBIMH 3aMecTuTeN MU RY;

kaxabiii R* nezasucumo sbiopan u3 H, Ci ankuna u Ci.6 aIKOKCH; U

xaxbii R nesaBucumo suibpan u3 D, ranorena, okco, Ci-6 ankuna, CN, NO2 u OH.

B HekoTOpbIX BapuaHTax OCYIECTBIEHHS

X mpexncrasisieT coboi N;

R! npencrasnsier coboit H unu 5-10 uneHHbIi reTepoapil, HeoOA3aTeNLHO 3aMELIEHHbIIH
1, 2 unu 3 HE3aBUCHMO BBIOPaHHBIMHU 3amecTuTenamu RE;

kaxaeii RB nesasucumo sri6pan u3 D, ranorena, okco, Ci.¢ ankuna, C1.6 TaJOreHasKia,
Ca6 ankenuna, CN, NO, u OH;

R? Br16pan u3 Ci ankuna, 4-10 unennoro rerepouukioankuna, Ce.10 apun-Ci.6 ankuma-,
(5-10 unennoro rerepoapmi)-Ci.s ankuia-, (4-10 wieHHOTo reTeponukiIoaIkm)-Ci.e aaKuia- u
NRCZRdZ

unenHbiii rerepoapun)-Cie ankun- u (4-10 unennblii rerepounukioankun)-Cie ankun- us R? |

, mprueM Ci.¢ ankwui, 4-10 unennsiii rereporuknoankui, Ces.10 apun-Ci ankmi-, (5-10
KasKIbIid HeoOs3aTebHO, 1, 2 WK 3 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RS

kaxeii R? u R? nesasucumo Bwiopanel u3 H, Cig amkunma, Ce-10 apun-Ci anKmn-,
npudeM Ci-6 amknn u Co.10 apun-Cis ankmi- u3 R u R, xaxplit HeoOs3aTenpHo 3aMernes 1, 2
U 3 HE3aBHCHUMO BBIOpaHHBIME 3aMecTuTensiMu RY,

kaxeiii RC Hesasucumo BriGpan u3 D, ranorena, oxco, Ci ankuna, Ce.10 apuna, Cs7
uuknoankuna, 5-10 ungeHHoro rerepoapuna, 4-10 umenHoro rerepouukioankuma, OR,
C(o)NRc4Rd4 u NRc4Rd4

rerepoapun u 4-10 ueHHBIH rereporukaoankun u3 R HeobssarensHo 3amemen 1, 2 umm 3

, npuueM Ci.s ankmi, Ce.i0 apwi, Cs7 uukinoankui, 5-10 yuneHHBIHN
HE3aBUCHMO BBLIOpaHHBIMH 3aMecTuTensMu R

kaxapii R* R u RY nesasucumo suidpan w3 H, Cis ankuna, Ci ranoresankuna, Ca
ankeHmna u 5-10 unenHoro rerepoapmna, npudeM Ci.s ankui, Ciz.s amkeHun u 5-10 uneHHbIN

rerepoapun w3 R* R u R™ | kaxnelii HeoOasaTenbHO 3aMerneH 1, 2 mau 3 HE3aBUCHMO

>
BBLIOpaHHBIMU 3aMecTuTensmMu RY;

kaxpiii RY HesaBucumo Beibpan u3 D, ranorena, okco, Ci.6 ankuna, CN, NO2 u OH;

Cy! npencrasnsier coboii peHun, HeoOA3aTeNLHO 3aMelIeHHbIiH 1, 2 unu 3, He3aBHCHMO
BLIOpaHHBIMU 3aMecTuTenaMu RE;

kaxeii RE Hesasucumo Beibpan u3 D, ranorena, okco, Ci ankuaa, CN, NO, u OH;

Cy”* npencrassier coboii 5-10-uneHHbli reTepoapun, HeoOA3aTENbHO 3aMeIleHHbIH 1, 2
WU 3, He3aBUCHMO BhIOpaHHBIMHU 3aMecTuTeasamu R,

kaxaeii RF nesasucumo Beibpan u3 D, ranorena, okco, Ci- ankuna, Ca. ankenmna, CN,
NO; u OR*, npuuem Ci amxun u Cas ankenun us RY | kaxbiii HeoOs3aTensHO, 3amerneH 1, 2
WJIM 3 HE3aBMCUMO BBIOPaHHBIMH 3aMecTuTe MU RY;

kaxabiii R* nezasucumo sbiopan u3 H, Ci ankuna u Ci.6 aIKOKCH; U

kaxabiii RM nesasucumo Beibpan us D, ranorena, okco, Ci.6 ankuna, CN, NO; u OH.

B HekOTOpBIX BapHaHTax OCYLIECTBICHUS
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X npexcrasisieT codboi N;

R! npencTasisier codoit H nim HUKOTUHOHUTPWIT,

R? NPEICTaBJIAET coOoit MUPUAUHUIMETUI, rUApOKCU((pEeHIIT)METHIL,
THAPOKCUA TUIIAMUHO((EHIIT )3T, LIUKJIOT€KCUIIMETHUII, ¢Topbensun,
ruapokcu(propdenun)mernn, METHINUPUAUHUIMETHIL, (GTOPIUPUINHUIMETHI,
METOKCHITUPUIUHUIIMETIIL, METHJINPA30TUIOSH3 UI-O€H30M30KCa30IMIIMETHIL,
METUIINHA30JIUIMETHIL, TUAPOKCHA3ETUANHUIMETH, Oensom, (beHnnuKIonpOonII,
uaHo((eHmn)MeTuIaMuHO, TeTparuapodypanmn win GeHu(MUPUINH-2-UIOKCH )METHT,

Cy! npencrasmsier coboii uaHOpEHUT;, 1

Cy* npencraBnser coOOff  NUPUMUAMHHJ, STUINMPA3ONMI  TIPOMHIIHPA3ONHI,
XUHOJUHWI, (PTOPTUPUMUANHWII, THUPUIUHWI, METHJIMUPUANHUI, METOKCH-METHIITHAPHIUHMIL,
THPA30JIONUPHIAZHHI, METHUJIOKCA30JIHII, TUAPOKCUMETHII-ME THIIOKCA30JTHIT 1917}
METOKCHUMETHII-METHIIOKCA30JIHII.

B HeKOTOpBIX BapHaHTax OCYIIECTBICHUS

X npeacrasisieT codboi N;

R! npencrasnser coboii H;

R? BbIOpaH u3 MUPUANH-2-UIMETHIIA, ruapokcu(heHnT)MeTua, (2-
THAPOKCUATHIIAMUHO))((peHnm)meTnna, LIUKJIOT€KCHUIIMETHIIA, 2-¢propbensuna, (2-
dTopdernn)(rugpokcu)MeTHNA, (6-MeTunnUpUINH-2-1JT)METHIIA, (3-¢proprupunun-2-
WI)METHJIA, (3-MeTokCcUNMPUINH-2-1IT)METUIIA, 2-(1-metun-1H-nupaszon-4-un)oenHsuna,
6enzo[d]m3okcazon-3-unmernna, (1-merun-1H-unnazon-3-un)mernna, (3-ruapokcuazeTuan-1-
WJT)METHIIA, Oensoma, 1-penmnmknonponuna, (mmano(eHrmn)MeTII )aMIHO,
teTparuapodypan-3-mia, ¢enwn(nmupuans-2-unokcu)meruna, 2-prop-6-(((3R,4R)-3-prop-4-
T'HAPOKCUITMPPOIHINH- | -1T)MeTHIT)OeH3MIIa, 2-((4-xkapOoxkcunumnepuanH- 1 -nn)mernn)-6-
¢dTopbensua, 2-¢prop-6-(N-MeTHIMeTHIICY Tb() OHAMKIO )METHJT )OS H3 U, 2-((2,5-
TUOKCOUMUAA30UAUH- | -11)MeTwn )-6-propdensuna, (2,6-qudropdenmn )(ruagpokcu)meTuna, (5-
(mupunuH-2-un)-1H-Terpazon-1-un)meruna, (5-(1H-nupaszon-1-un)-1H-Terpazon-1-mwn)meruna,
(5-(tnazon-4-mn)-1H-Terpason-1-un)meruna, (5-metnn-3-(tpudropmernn)-1H-nmupazon-1-
wimeruina, (3-merunnupuans-2-mwimeruia, 2-((1,1-auoKkCcuIon30THAZ0NIUANH-2-1IT)METHIT )-0-
¢dTopbensuna, 2-¢prop-6-((3-meTun-2,5-TMOKCOMMUAA30IHINH- | -1 )MeTHIT)OeH3 M, (6-
(TpudropmeTr)mUpUANH-2-1)MeTHIa, (3-(THIPOKCUMETIU)TUPUANH-2-1n)MeTina, (1-meTui-
IH-nmmpazon-3-unm)mernna u  (2-uuaHopEHOKCH)METHIA, (3 -METUIIITHPUANH-2-J1)METOKCH, (6-
METUIITHPUANH-2-HIT)METOKCH U ((3-MeTHIMUPUANH-2-1IJ)METUIT)aMUHO;

Cy! npencrasnsier coboii uaHOpEHUT;, 1

Cy” BbiOpaH M3 2,6-TMMETHINUPUANH-4-UNa, TUPUAUH-4-Ua, 2-MeTUINUPUANH-4-1na,
1-kapbamonn-1,2,3,6-TerparuaponupuauH-4-una, 1-kapOamonnmunepuauH-4-mia, 2-
METOKCUITUPUAUH-4-UJIa, 2-METOKCH-O-METWINUPUAUH-4-1na, 2,6-ITUMeTUINUpUanH-4-nui-1-
okcuna, 1-3Tuin-6-okco-1,6-quruaponupunnH-3-mwia, 3-MeTHInIpUuanH-4-mia, 3-QTOpIupUIUH-
4-una, 3-xyuopnupuauH-4-una,  3-METOKCUNUPUAMH-4-wna, 3-uuaHonupuauH-4-una, 4-

kapOamomndenuna, nupaszono[l,S-alnupuaun-3-una, nupazono|l,5-bjnupunazun-3-una, S-
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metui-1H-nmupaszon-4-una, 1-stun-1H-nupason-5-una, 1-usonponun-1H-nupason-5-una, 1-
nponwi- 1 H-nupazon-5-una, mupumuana-4-mna, 2,3-nurunpo-[1,4]nuokcuno|2,3-b |nupunun-8-
Wia, XUHOJNMH-5-una, S-propnupuMuanH-4-mna, OKCa3on-5-mna, 4-MeTHiokcason-5-una, 4-
STUIIOKCA30J1-5-1JIa, 4-(ruIPOKCUMETIT )-2-METUIIOKCA30JI-5-1JIa, 4-(METOKCUMETHII )-2-
METUJIOKCA30II-5-1a, 4-(TUApPOKCUMETHIN)-2-MeTuiIoKcaszon-S-una, 1-3tun-1H-1,2,3-tpuazon-5-
WA U UUKJIOTIPOIIUJIA.

B HeKOTOpBIX BapHaHTax OCYIIECTBJIECHUS COEIMHEHHE IpeAcTaBysier coboi (S)-
SHAHTUOMEP OJHOTO M3 MPENbIAYIINX COSOMHEHUH WK ero (papMaleBTHYECKH MPUEMIIEMYIO
CoJb. B HEKOTOpBIX BapUaHTaX OCYIIECTBJIEHUS COCOUHEHUE TMpPeNCTaBiisieT cobou (R)-
SHAHTHOMEP OJHOTO U3 MPENbIAYIINX COSOMHEHUH WK ero (papMaleBTHYECKH NPUEMIIEMYIO
COJIb.

Kpome TOro moHATHO, 4TO HEKOTOpbIE MPU3HAKU JAHHOTO M300pPETeHHUs], KOTOPBIE IS
SICHOCTH OIHCAaHbl B KOHTEKCTE PA3JIMYHBIX BAPHAHTOB OCYIIECTBJICHUS H300pPETEHHUS, TaKXkKe
MOTyT OBITh OOBEAMHEHBI B OIWH BAPHAHT OCyIIEeCTBICHUS m3o0pererus. C Apyrod CTOPOHBI
pa3sHOOOpa3Hble MPH3HAKH JAHHOTO W300pETEHHs, KOTOpble sl KpPAaTKOCTH OITUCAHbI B
KOHTEKCTE OJHOTO BapUaHTA OCYINECTBJICHUS M300PETEHHs], TaKXKe MOTYT OBITh MPEAIOKEHBI
OTAENbHO WIIH B JIFOOOH NMOAXOAIIEeN NOAKOMONHALINH.

B pasnuuHbBIX MeCTax HACTOSALIEro OMMCAHMs ONMMCAaHbl IBYXBAJIEHTHBIE CBS3bIBAIOIINE
3aMecTuTend. B 4acTHOCTH NpPEeAnonaraercs, 4To KaxAbld JBYXBAJICHTHBIM COEAUHSIOLINN
3aMECTHTENb BKJIIOYAET B ce0s KaK MPsIMYIO, TaK U OOpaTHYIO (OPMBI TAHHOTO COEAMHSIIOLIETO
3amecturenisi. Hampumep, -NR(CR’R’’),- Brmouaer obe -NR(CR’R7)y;- u -(CR’R’7)NR-.
IIpennonaraercs, 4To KOrza B CTPYKType sICHO TpeOyeTcs COeAMHSAIONIAs IPyIIa, IepeMEeHHbIE
Mapky1ua, nepeducyieHHble A 3TOU IPYMIIbI, SIBISFOTCS COEANHSIOIINMU FPYTIIaMH.

TepMmuH «n-ujeHHBII», TAE€ N MPEACTAaBIAET COOOW IIeJI0e YHCIO, OOBIYHO OINMUCHIBAET
YHCJIO aTOMOB, 00Pa3yIOIUX KOJBLO, BO (pparMeHTe, rie YMCIO aTOMOB, OOPa3yIOIUX KOJBLIO,
paBHO n. Hampumep, nmunepuauHuI siBISIeTCS MPUMEPOM O-UJIEHHOTO IeTePOLMKIIOATIKIIBHOTO
KOJIbIIA, THPA30JIMI SIBJISETCS MPUMEPOM S-UJIEHHOTO TIeTepOapHIIbHOTO KOJbIA, MHPHUINI
SIBJIIETCSI TIPUMEPOM O-4YJIEHHOTO TeTepOapuiIbHOrO Kombla, a 1,2.3,4-tetparnapoHadrainH
ABJIsIETCs. TpUMepOM 1 0-4I€HHON LIUKJIOAIKUIBHON TPYIITBL.

B KkoHTekcTe maHHOTrO MJOKyMeHTa (pasa «HeoOs3aTeNbHO 3aMELIEHHBII» O3HAa4YaeT
HEe3aMELICHHbII WIH 3aMEIeHHbII. 3aMECTUTEIN BbIOMPAIOT HE3aBHCUMO, M 3aMEIIEHHE MOXKET
HAXOIUTBCS B JIFOOOM XUMHYECKU JOCTYITHOM IOJIOKEHHH. B KOHTEKCTe MaHHOTO HOKYMEHTa
TEPMHUH «3aMEIIEeHHbII» O3HauaeT, 4YTO aTOM BOJOPOJA yAaJleH U 3aMEHEH 3aMeCTUTEJIEM.
EnvHUYHBIN 1BYXBaJl€HTHBIA 3aMECTUTENb, HANpumep, OKCO, MOXKET 3aMEHHUTh ABa aToMa
Bofopozaa. Cneayer MOHUMATh, YTO 3aMeELIeHNEe Yy TaHHOTO aTOMa OIPaHUY€HO BaJI€HTHOCTBIO.

B xoHTEKCTE TaHHOTO TOKYMEHTa Ppazy «Kakaas nepeMeHHasy» HE3aBUCHMO BBIOMPAOT
U3 «O3HAYAET MPAKTHYECKH TO XK€, YTO U «B KAJKAOM CIIydae KIePEMEHHYI0» BBIOHMPAIOT U3Y.

Bo Bcex ompenenenusix tepMuH «Cp-m» 00O3HadaeT psAn, KOTOPBIM BKIIOYaeT B cebs
KOHEYHbIE TOUKH, IJI€ N U M SIBJIAIOTCS LEJIbIMU YUCJIAMH U YKa3bIBalOT HA KOJINYECTBO aTOMOB

yraepoaa. I[Tpumepsr Bximrouarot B cedsi Ci-3, Ci.4, C16 1 TOMY IOg00HOE.
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B xoHTexkcre pmaHHOro gokyMeHTa TepMHH «Chm alKWI», HCIONIb30BaHHbIN
VUHAMBUIyalbHO WIM B COYETAaHUM C JAPYTUMH TEPMUHAMH, OTHOCHUTCS K HACBIIIEHHON
YIJIEBONOPOAHON TPYyIIIe, KOTOpasi MOXET ObITh HEpPa3BETBJIEHHOW WM Pa3BETBICHHOM,
UMeoIIel OT n 10 m aToMOB yriepoaa. IIpuMeps! ankuiabHbIX (PPAarMEHTOB BKIIKOYAIOT B ceOs,
HO HE OTPaHMYMBAsCh UMH, TaKUe XUMHUYeckHe rpymmbl, kak Metun (Me), atun (Et), #-nporun
(n-Pr), wsonpormn (iPr), n-Oytun, mpem-6ytun, uzo0ytun, emop-OyTui, BbICIINE T'OMOJIOTH,
TaKkue Kak 2-MeTwuj-1-OyTwui, H-TIeHTHJ, 3-TIeHTWJI, H-TeKCwl, 1,2,2-TpUMETHINPONUI U TOMY
nofo0Hoe. B HEKOTOPBIX BapHAHTaX OCYLIECTBIIECHHS M300PETeHUS AIKUIIbHASI TPYIIIA CONEPIKUT
ot 1 1o 6 aromoB yraepoaa, ot 1 g0 4 aToMoB yriepoza, ot 1 70 3 aToMOB yriepona wiu ot 1 10
2 aTOMOB yTJiepoaa.

B koHTekcre maHHOro nokymeHTa «Cp.m aJKEHWU» OTHOCHUTCS K AJKWIBHOW TpyIIe,
uMerIell oqHy wian Ooyiee ABOHHBIX YIJIEPOA-YIIEPOOHBIX CBsi3eH M HMMEIeHd OT n 10 m
aToMOB yriepona. IIpuMepsl amKkeHWIBHBIX TPYII BKIKOYAOT B ce0s, HO HE OrpPaHUYMBASIChH
UMM, 3TEHWI, H-TIPONIEHWJI, M3OMpPONEHMN, H-OyTEeHW!I, 6mop-OyTeHua u ToMmy nopoOHoe. B
HEKOTOPBIX BApPHAHTAX OCYINECTBJICHUS M300pPETeHUs aJKEHHMJIbHBIA (ParMeHT CONEPIKUT OT 2
10 6, 0T 2 10 4 wnu ot 2 A0 3 aTOMOB yIJIepOAa.

B koHTekcre naHHOro AokyMeHTa «Ch.m AJIKUHWI» OTHOCUTCS K aJKWJIbHOW TpYIIIE,
UMeroIIell oqHy win Oojiee TPOWHBIX YIJIepON-YIISPONHBIX CBSI3eM M HUMEIOIIeH OT n 10 m
aToMoB yriepona. I[Ipumepsl aJKUHWIBHBIX TPYII BKJIOYAIOT B ceOsl, HO HE OTPaHUYMBASChH
UMM, STHHWI, TPOMUH-1-MJI, TPONMUH-2-M U TOMy nonoOHoe. B HEKOTOphIX BapuaHTax
OCYIIECTBIIEHHS] H300pETeHHs aJIKUHIJIbHBINA (PparMeHT comepskut ot 2 110 6, ot 2 10 4 unm ot 2
10 3 aTOMOB yIJepoaa.

B koHTexkcre naHHOrO JOKyMeHTa TepMUH «Chpm aJKOKCH», WCIONIb30BaHHbIN
VHIUBHAYAJIBHO WM B COYETAHUH C APYTMMH T€PMHUHAMH, OTHOCUTCS K rpymme ¢popmyisl -O-
aNKWiI, TAe aJKUIbHAs Irpynna UMeeT OT N A0 m aToMOB yruepona. Ilpumeps! ankoxkcurpynn
BKJIFOYAIOT, HO HE OTPAHUYHMBAIOTCS IMH, METOKCH, TOKCH, MPOTIOKCH (HATIPUMEp, H-TIPOTIOKCH U
U30MPOIIOKCH), OyTokcH (Hampumep, H-OyTokcu W mpem-OyTOKCH) W TOMy mnoxoOHoe. B
HEKOTOPBIX BApHAHTAX OCYIIECTBIICHUS] N300PETEHHsI AIKWIIbHAS TPYIIIA CONEPKUT OT 1 10 6, OT
1 10 4 unu ot 1 10 3 aTOMOB yrJepona.

B KOHTEKCTe MaHHOTrO NOKYMEHTAa TEPMUH «aMHHO» OTHOCHTCS K rpymre (GpopMyJsl -
NH:.

B xoOHTekCTe NaHHOrO NOKYMEHTa TEPMHH «apWi», HUCHOJb3YE€MbId OTAEIBbHO WU B
COYETAaHUM C APYTMMHM TEPMHHAMH, OTHOCHTCA K apOMATHUYECKOW YIJI€BONOPOAHON TIpyImIe,
KOTOpPast MO>KET OBITh MOHOLIMKJIMYECKOH UM MOJULMKJINYECKON (HarpuMep, copepkarei 2, 3
wii 4 KOHIEHCUPOBAaHHBIX Kouybla). TepmuH «Cpm apwi» OTHOCHTCS K apWIbHOH TpyrIe,
coziepKalie OT N O M KOJBLEBBIX aTOMOB yIJIepoAa. APHIIbHBIE TPYIIIbI BKIIOYAIOT B ceds,
Hanpumep, penmn, HagTwI, aHTpareHWw1, GEeHAHTPEHUII, UHAAHWI, HHASHUJ U TOMY NOJO0HOE.
B HekoTOpBIX BapHaHTax OCYIIECTBICHUS M300pETeHUs apuiIbHAS IPYIIa CONEPXKUT oT 5 no 14
aTOMOB yriepona. B HEKOTOpBIX BapuaHTax OCYLIECTBICHHMsS H300pETeHUs apuiibHAs TpyIna

umeer or 5 1o 10 aromoB yriepoma. B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHS H300pETEHUS
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apuibHas Tpynma TpeactaBisier coboil ¢enHmn wmm HapTwi. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHUs] N300PETeHUs apIIIbHAS TPYIIIA MPEACTaBIsieT COO0H (peHI.

B xoHTEkcTe maHHOTO AOKYMEHTa TepMuH «rajoren» orHocutcs k F, Cl, Br wiu 1. B
HEKOTOPBIX BapHaHTAaxX OCYLIECTBJIECHUS H300peTeHus rajoreH npexacrtasiuser codoit F, Cl wmun
Br. B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS N300pETEeHUs TajloreH npeacrasiser coboit F umu
Cl. B HEeKOTOpBIX BapHaHTaX OCYIIECTBJIEHHs rajoreH mnpenctasiseT coboi F. B HexoTopbix
BapUaHTaX OCYIIECTBJIEHHUS TajoreH npeacrasuser codoit Cl.

B koHTekcre naHHOrO nOKyMeHTa «Cp.m TaJOreHaJKOKCH» OTHOCUTCS K TpyIIe
dopmynbl  -O-rajoreHankui, HUMERIeH OT n A0 m  aroMoB yriepoma. Ilpumep
ranoreHankokcurpynn Bkiro4daroT OCF3; u OCF». [IpumepoM rajaoreHaJkoOKCUTPYTIIIbl SIBISIETCS
OCHF,. B HeKoTOpbIX BapUaHTaX OCYLIECTBJCHUS HW300PETEHUs, TaJIOTCHAIKOKCH-TPYIIa
SIBJIIETCSL TOJIBKO (PTOPHPOBAHHOW. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS H300pETEHHS
aJKUJIbHAS rpynmna conepkut ot 1 1o 6, ot 1 10 4 unu ot 1 1o 3 aroMoB yriepoza.

B xontekcte naHHOro aokymeHTa TepMUH «Cpm TalOr€HaJKWI», HCIONb30BaHHbIN
WHAMBUIyaJIbHO WJIH B COYETAHHUU C APYIMMM TEPMHUHAMH, OTHOCHUTCS K aJIKMJIBHOM TpyIIe,
UMEIIIell OT OZHOro aroMa rajoreHa a0 2s+1 aroMOB rajoreHa, KOTOPbIE MOTYT OBITh
ONVHAKOBBIMH WJIM Pa3HbIMH, TAE «S» TNPEACTaBisieT coOOH YHCIO aTOMOB Vriepona B
aNKWJIBHON IpyMIle, I7ie ajKuibHas rpyla UMeeT OT n A0 M aToMOB yriepoaa. B HekoTopeIx
BApPUAHTAaX OCYLIECTBJICHUS M300pETEHNs TaJIOT€HAJKIJIbHAS TIPYyMNa SBISIETCS TOJBKO
¢TopupoBaHHON. B HEKOTOpPHIX BapHaHTaX OCYIIECTBIEHHsS HM300pPETEHUs AJKHJIbHAs TPyIIa
conepxut oT 1 10 6, ot 1 10 4 unu ot 1 g0 3 aTomMoB yruepona. IIpumeps! raJoreHaIKUIbHBIX
rpynn BkmouatoT B cedst CF3, CoFs, CHF», CCls, CHCl,, C2ClsuT. .

B KOHTEKCTE JaHHOTO JOKYMEHTA TEPMHH «THO» OTHOCUTCS K rpymre ¢popmys! -SH.

B KOHTEKCTe TAHHOTO NOKYMEHTa TePMHUH «KapOammiI» OTHOCUTCS K rpymme Gopmysl -
C(O)NH,.

B  KOHTekcTe JAaHHOrO JOKYMEHTa TEPMUH  «KApOOHWJI»,  HCIOJb30BaHHBIH
WHIMBUAYAJIBHO WM B COYETAHUH C IPYTUMH TePMUHAMH, OTHOCUTCS K rpymre -C(O)-.

B KkoHTekcTe MaHHOrO MOKYMEHTa «IMKJIOAJKWUID» OTHOCUTCS K HEapOMaTUYECKUM
LUKJINYECKUM YTJIE€BOIOPOAAM, BKIIIOYAs LIUKJIN30BAHHbIE AJKWIbHBIE U aIKEHUJIbHBIE TPYIIIbI.
LMKnOanKWIbHBIE TPYIIBI MOTYT BKJIKOYAaTh MOHO- WM TMOJUIMKINYECKHE (HAMpPUMED,
umeromue 2, 3 wim 4 KOHASHCUPOBAHHBIX KOJIbLIA) TPYIIITBI, CITUPOLMKIIBI U MOCTUKOBBIE KOJIbLA
(Hanpumep, MOCTHKOBAsi OUIUKIIOATKUIIBbHAS Tpymma). OOpasyromie KOJabIlo aTOMBI YIiepoaa
LUKJIOAJIKUJIBHONH TPYIIbl MOTYT OBITh HEOOS3aTENIbHO 3aMeIeHbl OKCO WIH CyJIbpuao
(mampumep, C(O) wim C(S)). Takke B omnpeneneHue MNUKIOANKIIA BKIIIOUEHBI (DparMeHTBHI,
KOTOpBIE COIEp’KaT OAHO MM Ooyiee apOMaTHYECKHMX KOJel, KOHAEHCHPOBAaHHBIX (T. €.
UMEIIUX OOIIYI0 CBS3b) C LUKJIOAJKHUIBHBIM KOJBLOM, HAanmpuMep O€H30- WM THUEHHJIbHBbIE
NPOM3BONIHBbIE IMKJIONIEHTaHA, LHKJIOreKcaHa W ToMy nopoOHoe. L{ukioankwibHas rpymnmna,
cozepskaliasi KOHACHCUPOBAHHOE apOMATHYECKOE KOJIBLIO, MOXKET MPUCOETUHITHCS MO JIF000MY
atoMy, oOpasymolemMy KOJbLO, BKJIIOYas aToM, OOpasyrlolMi  KOHAEHCHUPOBAHHOE

apomaTtuueckoe KosbLo. L{MknoankuibHble rpymnnel MOTyT coaep:xats 3, 4, 5,6, 7, 8, 9, 10, 11,
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12, 13 wnu 14 atomoB yriepozaa, obpasyromux kojblo (T. €. Cs.14). B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHUs] M300PETeHUsT LUKJIOATKII TpeAcTaBisieT co0oil C3.14 MOHOLMKIMISCKUH WU
OMLIMKIMYECKUH IMKJIOAJKWI. B HEKOTOpBIX BapHaHTaX OCYILIECTBICHHUS LMKIOAJIKHII
npeacrasisier cobol  C3.7 MOHOLUMKIMYECKHH LUKJIOAJNKWI. B HEKOTOphIX BapHaHTax
OCYIIECTBJIEHUS] IHMKJIOAJKWI mpencrasisier coboit C4.7 MOHOIMKIMUYECKMH LUKJIOATKUI. B
HEKOTOPBIX BapPUAHTAX OCYINECTBJICHUS LIUKJIOATKII npenctanisieT co0oit Cs-10 CIMPOLIMKIT MU
MOCTHKOBBIN LUKJIOAIKWI (Hanpumep, MOCTUKOBYIO OMLIMKJIOATKWIBbHYIO rpymmy). ITpumepst
LUKJIOAIKUIBHBIX TPYII BKIFOYAIOT LUKIOMPOIII, UKJIOOYTHI, LUKJIONSHTU, [IUKJIOTEKCHUII,
LUKJIOTENTW, IUKJIOMEHTEHW, LUKJIOTeKCeHWI, LHUKJIOTeKCaAUeHWI, LUKJIOrenTaTPUeHNI,
HOPOOPHWJI,  HOPIUHWJI,  HOpKapHWJ, KyOaH, amamanTad, Owunukio[l.1.1]neHtun,
ounmkio[2.1.1]rekcun, ounmko[2.2. 1 rentanun, ounmkino[3.1.1]renranun,
Oounmkio[2.2.2|okranmn, crnupo[3.3]renTaHun U TOMy MmomoOHOe. B HEKOTOphIX BapHaHTaxX
OCYIIECTBIIEHHUsI M300PETeHHs LUKJIOAJKWIbHAS TPyINIa MPEeACTaBiIsieT COOOW LUKIIOMPOIHII,
LUKJIOOYTHII, UIUKJIOTIEHTHII WM LIAKJIOTEKCHIT.

B xoHTekcTe NaHHOTO JTOKYMEHTa «reTepoapul» OTHOCUTCS K MOHOLMKINYECKOMY WIIU
NOJMLUKINYECKOMY (Hampumep, umeromeMmy 2, 3 wid 4 KOHACHCHPOBAHHBIX KOJIbIIA)
apoMaTH4eCKOMY TIeTepOLUKIYy, HMEIOLIEMY I10 MeHbIed Mepe OANH TeTepOaTOMHBIN ujeH
koubIla, BeiOpanHbiil m3 N, O, S 1 B. B HeKOTOpBIX BapHaHTaX OCYIIECTBIIECHUS FeTePOAPUITbHOE
KOJIBIIO uMeeT 1, 2, 3 uimu 4 reTepoaTOMHBIX YIeHA KOJIbIla, HE3aBUCHUMO BhIOpaHHbIX 13 N, O, S
u B. B HekoTopeIX BapuaHTax OCYIIECTBIEHUs 000N oOpasyromuii kompro N B
reTepoapIIbHOM (pparMeHTe MOXKET MPEeACTaBJsATh co0oil N-okcun. B HEKOTOpbhIX BapHaHTax
OCYIIECTBJIEHUs]  M300peTeHus:  rerepoapwin  mOpenacrasisier  coboir  5-10  uneHHbIN
MOHOLIMKJINYECKUI WM OUIMKIIMYeCKUi reTepoapwil, umerommuii 1, 2, 3 uinn 4 rerepoaTOMHBIX
YyjeHa KoJyiblla, He3aBUCMMO BbIOpaHHbIX M3 N, O, S um B. B HekoTopsIx BapHaHTax
OCYILIECTBIICHHUsSI M300pETeHUs] TeTepoapusl TMPeAcTaBiIsieT co0oil 5-6 MOHOLMKIHMYECKUH
rerepoapwi, UMerouii 1, 2 uin 3 rerepoaTOMHBIX 4i€Ha KOJbLA, HE3aBHCUMO BBHIOPAHHBIX W3
N, O, S u B. B HEeKOTOpBIX BapHaHTax OCYIUIECTBJICHUS M300PETEHUS reTepoapri MPpeaCcTaBIsieT
co0OW MATHYWIEHHOE WM IIECTUYWIEHHOE TeTepoapwibHOe  KOJbLO. [IaTHdieHHOe
reTepOoapmIbHOE KOJIBLIO MPEACTABISIET COOOW TeTepoapuyl € KOJBLOM, COAEPXKAIIUM IISATh
KOJIBIIEBBIX aTOMOB, B KOTOPOM OAWH win Oojiee (Hampumep, 1, 2 uiu 3) KOJNBLEBBIX aToMa
He3aBUCHMMO BbIOpaHHBIX U3 N, O, S um B. B HekoTOopeX BapHaHTax OCYIIECTBIICHHUS
reTepoapuiibHasl Tpymnmna comep:kut 3-14, 4-14, 3-7, unu 5-6 0Opa3yrmKX KOJBIO aTOMOB. B
HEKOTOPBbIX BapHAHTaX OCYLIECTBJIEHHUs TIeTepoapuibHas rpynna umeer 1-4 obpasyrommx
KOJIBIIO TeTepoaToMoB, 1-3 00pasyrommx KOJBLO TreTepoaToMoB, 1-2 00pasyrommx KOJBLO
rerepoaromMa win 1 oOpasyromuii konbuo rerepoaroM. Korma rerepoapwibHas rpymnmna
comepkuT 0Oojiee OJHOrO TIeTepOaTOMHOTO WIEHA KOJbIA, TeTepOaTOMbl MOTYT OBITh
OJIMHAKOBBIMH MU pa3HbIMU. [IpuMep rerepoapuiibHbIX IPYIN BKIKYAET, HO HE OrPaHUYHUBAsICh
UMM, THUPUAWH, NHUPUMHUAMH, [HUPA3WH, NUPUIA3UH, MUPPOJ, MNUPA30J, Aa30JUJ, OKCa3oll,
M30KCa30JI, THA30Jl, U30THA30Jl, UMHIA30J], ¢ypaH, THOQEH, TPUA30J, TETPas30J, THUAIUA3OJI,

XUHOJIMH, WM30XUHOJHUH, OeH3zoTHodeH, Oenzodypan, OeHsmzokcaszon, umuznaszoll,2-blruazonn,
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NypuH, TpuasuH, TueHO[3,2-blmupunun, wumunaso[l,2-a]jmupunun, 1,5-vadprupunann, 1H-
nupasonio[4,3-bmupuaun u Tomy nogodHoe.

[TaTuuneHHbIN TeTepoapuil MPEACTaBisieT COOOH reTepoapHIbHYIO TPYIIIY, UMEIOIIYIO
nSTh OOpa3yrOIMMX KOJBIIO aTOMOB, NpUYeM OAMH WM Oonee (Hampumep, 1, 2 umm 3)
oOpa3yromux Kojpllo aroMoB He3aBucumo BbiOMparoT w3 N, O, S u B u S. Tunossie
ISITUYICHHBIE LUKINYECKHEe TeTepOapuibl IMPEACTaBISIOT coOol B cebs TueHwn, Qypwu,
MUPPOIIII, UMUAA30JIUJ, THA30IWI, OKCA30JIWII, MUPA30IWI, U30THA30IWI, U30Kcazonmi, 1,2,3-
Tpuazonwi, Tterpasonwn, 1,2.3-tuanuazonun, 1,2,3-okcaguazonun, 1,2.4-tpuazonun, 1,2.4-
tuaauaszonui, 1,2,4-okcaauazonun, 1,3,4-rpuasonun, 1,3,4-tuaauasonun, 1,3,4-okcaguazonun u
1,2-nquruapo-1,2-azabopuH.

[IlecTu4ieHHOE reTepOaPUIbHOE KOJIBIIO MPEACTABNISET COOOM reTepoapuIbHOE KOJIbIIO,
UMEIoIee MIEeCTh OOPA3yIOIIUX KOJIBI[O ATOMOB, MPWYEM OJUH WIH OOJbIlee KOJHYECTBO
(Hampumep, 1, 2 unu 3) aToMOB B KOJblle He3aBucuMO BbiOuparoT u3 N, O, S u B. Tunosbie
HIECTUYICHHbIE LHUKJIMYECKHE TeTepOapwiibl MPEACTABISIOT COOOH MHPUIWI, TMUPA3HHHI,
MUPUMHIAHWI, TPUASHHII U TUPUAA3UHILL.

B KOHTEKCTe MTaHHOTO TOKYMEHTA TeTEPOLUKIOATKHIITY OTHOCUTCS K MOHOLUKJINIECKUM
WIH TIOJIUIMKJIMYECKUM TeTePOIUKIIaM, UMEIOIINM 110 MEHbIIEH Mepe OJHO HeapOMaTHUYECKOe
KOJIBLIO (HACBILIEHHOE WJIM YaCTHYHO HACBHIIMEHHOE KOJIbLIO), TA€ OAUH WK Oonee 00pa3yrommx
KOJIBIIO aTOMOB yTJIEPOAa FeTePOLMKIIOATKIIA 3aMEHEHbI TeTepoaToMoM, BbIOpaHHbIM u3 N, O,
S u B u mpuuem oOpa3yromme KOJbIO aTOMBI YTIIepOAa U reTepoaToOMbl reTePOLUKIOATKUITEHON
IPynmbl MOTYT OBITh HEOOS3aTebHO 3aMELIeHbl ONHUM WM 0ojiee OKCO WIH CyJbpun
(mampumep, C(0O), S(0), C(S) wu S(O), u T. 1.). I 'eTepOLNKIOANKUIIbHBIC TPYIIIBl BKIFOYAOT
MOHOLIMKJIMYECKHE U TOJULMKINUecKkue (Hampumep, umeromue 2, 3 wiu 4 KOHAEHCUPOBAHHBIX
KOJNbIla) CHCTEMBL. B COCTaB TreTepoOLHUKJIOANKIIIA BKJIIOYEHBl MOHOLMKIHNYECKHE U
nojunukiandeckue 3-14- 4-14- 3-10-, 4-10-, 5-10-, 4-7-, 5-7-, 5-6-, 5- unm 6- dYjIeHHbIE
reTepPOLMKIIOANKUIIbHBIE TPYIIbI. | €TepOLUKIOANKUIIbHbIE TPYMIbl MOTYT TaKKe BKIHOYATh
CIOMPOLMKIBI W MOCTHKOBBIE  KOJIbIIa  (Hampumep, 5-14-uneHHOe  MOCTHKOBOE
OMreTepOIMKIIOATKUIBPHOE KOJBIO, UMEIOIIee OAUH MM 0ojiee O0OpasyOIIUX KOJBLO aTOMOB
yrjiepoaa, 3aMEHEHHBIX TeTepoaToMOM, He3aBucuMO BbiOpaHHbiIM u3 N, O, S u B).
IeTeponyKIOaNIKIIIbHAS TPYIIIA MOXKET MPUCOSAMHSITHCS MO aTOMy yrjepoaa, oOpasyroliemMy
KOJIBIIO, WJIM T€TePOaTOMy, OOpas3yromeMy KOJbIO. B HEKOTOPBIX BapHAaHTAX OCYINECTBJICHHS
U300peTeHNs] TeTepPOLMKIIOANKIIbHAS Tpymmna cofep:kuT oT O mo 3 nBOWHBIX cBsized. B
HEKOTOPBIX BapHAHTAX OCYIIECTBJICHHS N300PETEHUS TeTePOLUKIIOANKIIIbHAS TPYTIa COOSPKUT
oT 0 10 2 NBOMHBIX CBA3EM.

[Tpumep reTepOoLMKIOATKUIBHAS TPYa BKIIOYAET MUPPOITHIOHUI, TUPPOIUANH-2-0H,
1,3-130KCa30IUANH-2-0H, MUPAHII, TETPATHAPONHPAH, OKCETAHWII, a3eTUANHIII, MOP(OTMHII,
TUOMOP(OJIMHO, THUNEPASHHUJ, TeTparuapopypaHmi, TETParuAPOTHEHWI, MUNEPUIUHII,
MUPPONIUANHII, W30KCA30JUANHUJ, W30THA3ONUAUHIII, THUPA3OJUAUHIUI, OKCA30JUIHHUIL,
TUA3OJUIUHWI, WMHUIA30JUANHII, as3enaHwi, 1,2,3,4-TeTparuipon3oXuHONUH, OeH3a3areH,

azabunukino|3,1,0lrekcanmn,  auasabunukio[3,1,0]rekcannn,  okcaOuiukio|2,1,1]rekcanm,
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azabunmkino[2,2, 1 rentanun, — auazadbuiukino[2,2,1|rentanmn, — azabunukio[3,1,1]renranm,
nuazabunmkio[3,1,1]renranun,  azaburukio[3,2,1]okranwn, — auazadbunmkiio|3,2,1]okranm,

okcabunukio[2,2,2Jokranun, a3a0unukio[2,2,2]okTaHu), a3aaJaMaHTWI, JOUa3aaJaMaHTHII,

OKCa-aJIaMaHTHJI, azacnupo[3,3 Jrenranu, nuaszacnupo|3,3 Jrenranu, OKcCa-
azacnupol3,3]renraHul, azacnupo[ 3,4 |okTaHui, nuaszacnupol 3,4 ]okranu, OKca-
azacriupo|3,4]okraHu, azacrupo|2,5|okranu, nuazacnupo|2,5|okTaHu,
azacniupo[4,4|HoHaHW, nuazacrupol4,4|HoHaHW, okca-azacnupo[4,4|HoHaHUI,
azacniupo[4,5]nekaHun, nuazacnupol4,5 | nekanun, nuasacnupo|4,4 |HoHaHwMI, OKca-

nuazacnupol[4,4|HoHaHMT W TOMy TOAOOHOe. B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHHUS
reTepOLMKIIOANIKAIbHASL TPYIINA TPEACTABIAET COOOH MUPPONUAOHII, MUPPOTUANH-2-0H, 1,3-
WU30KCA30JIMINH-2-0H, TMHUPAHWUJ, TETPArUAPONMHUPAH, OKCETAHWJI, Aa3eTHIWHWI, MOP(OIUHII,
TUOMOP(OJIMHO, THUMEPASHHUJ, TeTparuapoPypaHus, TETPArUAPOTHEHUI, MUIEPUIUHWI,
MUPPONUIANHUT, W30KCA30JUAUHWII, W30THA3OIUAMHUI, MHUPA3OJUAUHWI, OKCA30JUIUHUIL,
TUA30JUANHWI, UMHUIA30IUIUHUI WIN a3€HaHu.

B HEKOTOpBIX BapUaHTAaX OCYINECTBJICHHS U300pETeHHs reTepOIMKIIOATKWIbHAS TPyIa
comep:kuT oT 3 10 14 oOpa3yromux KOJIbIo aTOMOB, OT 4 10 14 00pa3yromux KOJbLO aTOMOB, OT
3 o 7 oOpa3yromux KOJbLO aTOMOB WM OT 5 10 6 00pa3yroIux KOJbIIO aTOMOB. B HEKOTOPBIX
BapHaHTaX OCYIIECTBJICHUS W300pPETEHUs] TeTepOLUKIOANKUIIbHAS Tpymma uMeer or 1 mo 4
rerepoatoMoB, oT 1 mo 3 rerepoatomos, oT 1 no 2 rerepoaromoB unu | rerepoatom. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBIEHMS H300PETEHHs IeTEePOLMKIOANKUI MPEACTABIsIET COOOMH
MOHOLUKJINYECKUN 4-6 4YJEHHBIM TEeTePOLMKIOAIKIWI, UMermui | uin 2 rerepoaTroma,
He3aBHCUMO BbiOpaHHBIX U3 N, O, S u B, u nmeromuii oguH win 00jiee OKUCICHHBIX YJIEHOB
KONbLla. B HEKOTOpbIX BapHaHTax OCYLIECTBIEHMA M300pETeHHs TIeTepPOLIUKIIOATKII
npeactaBiasier  coOOM  MOHOLMKIMYECKHMH — wnu  Ounmkindeckuid  4-10  uieHHbIH
reTepOLMKIIOANKII, uMerotnuii 1, 2, 3 win 4 rerepoaToma, He3aBuCcUMO BbIOpaHHbIX U3 N, O, S u
B, v uMmeromuii onuH UK 00Jiee OKHUCIEHHBIX YJIEHOB KOJIbIIA.

B koHTekcTe NaHHOTO JOKYMEHTa TEPMHUH «aJKWIbHAs CBS3bIBAIOIIAsl TPYIIIa»
NPEeACTaBIsIeT COOOM NBYXBAICHTHYIO AJKHJIbHYIO TPYIIY C IPSMOH MM Pa3BETBICHHON LIETbIO
(«ankunenosas rpymmay). Hanpumep, «Co-p tukaoankmi-Cup-m ankui-», «Co-p apuit-Crm aJIKHI-»,
«permn-Co.m  ankwi-», «rerepoapui-Copm alKUI-» H  KTeTepOUUKIOATKUI-Cpm  AJTKUAT-»
conep:KaT aJKUJIbHBbIE CBS3BIBAIOLINE TPYMIbl. [IpruMepsl «aNKUIbHBIX CBSI3BIBAIOIIUX TPYIIT»
WU AJKWJICHOBBIX TPyNI» BKJIKOYAKOT METWIEH, 3TaH-1,1-auun, 3taH-1,2-nquun, nponan-1,3-
VTN, TipomnaH-1,2-numn, mponaH-1,1-quun u ToMy mogo0HbIe.

B HekoTOppIX MecTax OINpenesieHHs WIM BapUAHTBl OCYIIECTBIICHUS HW300peTeHUs
OTHOCSITCSI K KOHKPETHBIM KOJIbIIaM (HampuMep, a3eTUIUHOBOMY KOJIbIY, MHUPHIAHOBOMY
KONbLy W T. A.). Ecim He yka3aHO HWHOE, 3TH KOJbLIA MOTYT IMPHCOEIUHSTBHCS MO JI0OOMY
KOJIbLIEBOMY 4YJIEHY IIPU YCJIOBUM, 4YTO BAJEHTHOCTb aTOMa He IMpeBbllieHa. Hampuwmep,
a3€THIMHOBOE KOJIBLIO MOXET MPHUCOEAUHATECS MO JIIOOOMY MOJOXKEHUIO B KOJIbLE, TOrNA Kak
MUPUANUH-3-UJ TPUCOEAUHSAETCS IO MOJIOKEHUIO 3.

B koHTEkcTe TaHHOTrO AOKYMCHTAa TCPMHUH «KOKCO» OTHOCHUTCS K aTOMY KHUCJIOpPOAa (T. c.,
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=0) B KauecTBE [BYXBAJECHTHOIO 3aMECTHTENs, 0Opasyromero KapOOHWJIbHYIO TPYIIYy IpU
npucoenuHernu k yraepoay (Hampumep, C=0 wmu C(O)), uaum NPUCOSAMHEHHOTO K
reTepoaToMy a3oTa WJIH Cepbl, 00pa3yoIero HUTPO30, CYIb(QHHUIBHYIO WIN CYIb(POHUIBHYIO
rpyImy.

B xoHTEkCTe MaHHOTO AOKYMEHTAa TEPMHUH «HE3aBUCHUMO BBIOMPAIOT H3» O3HAYAET, YTO
KaKIBIN Clly4ail MepeMeHHOI MM 3aMEeCTUTENs He3aBUCHMO BBIOMPAIOT B KaXJOM Clydae U3
INPUMEHUMOTO CITUCKA.

CoenuHeHusi, OMHMCAHHBIE B IAHHOM JOKYMEHTE, MOTYT ObITb AaCHUMMETPUYECKUMH
(HarmpuMep, UMEIOIIUMU OAMH WM OOJIbIIee KOJUUECTBO CTepeoLeHTpoB). [Ipeamnonararorcs Bce
CTePEOU30OMephl, TAaKU€ KAaK SHAHTHOMEPbI W JUACTEPEOMEpBl, €CIH HE YKa3aHO HWHOE.
CoenuHeHus: MO HACTOALIEMY ONMUCAHHIO, KOTOPBIE COAEPKAT aCUMMETPHUYECKH 3aMeIleHHbIE
aTOMBI YIJIEpOAa, MOTYT ObITh BBIAEJIEHBI B ONTHYECKH aKTHBHOHN MM paleMH4YecKor (opmax.
CriocoObl  TOJyYEHUS ONTUYECKH AKTHBHBIX ()OPM W3 ONTHYECKH HEAKTHUBHBIX HCXOMHBIX
MaTepHajoB M3BECTHBI B JAHHOH OOJIACTH TEXHUKH, KaK, HAIPUMED, pa3fesieHHe paleMHIeCKIX
cMecell WJIM C MOMOINBI0 CTEPEOCETIEKTUBHOIO CHHTEe3a. B ONMMCAHHBIX B JAHHOM JIOKYMEHTE
COEAMHEHUSIX TaKXKe MOTYT MPUCYTCTBOBATh MHOTHE reoMeTpuueckue n3omepsl onedunos, C=N
IBOWHBIX CBsI3€H M TOMY MONOOHOE, M BCE Takue CTaOMIIbHBbIE M30MEPBI PACCMATPHBAIOTCS B
HacTosimeM wu300pereHuH. [Juc W mpanc TEOMETPUYECKHe H30Mepbl COCAMHEHUH I10
HACTOSIIEMY OIMCAHUIO OMHCAHBI M MOTYT OBbITh BBIAETIEHBI B BUIE CMECH U30MEPOB WIIH B BHIE
OTAENbHBIX HM30MEpHbIX (OopM. B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHUS W300pETeHUs
coenuHeHHe uMmeeT KoHburypauuro (R)-. B HEKOTOpPBIX BapUaHTax OCYIIECTBJICHUS
n300peTeHns coenuHeHne nMeeT KoHpurypauuro (S)-. @opmynsl (ranpumep, dopmyna (1), (II) u
T. I1.), IPEVIO’KEHHBIE B TAHHOM JIOKYMEHTE, BKJIFOYAIOT CTEPEON30MEPhl COSMHEHUI.

Paznenenue paneMHYeckux cMecell COeIMHEHHH MOXKET ObITh OCYLIECTBJICHO JFOOBIM M3
MHOTOYHUCIIEHHBIX CIOCOOOB, M3BECTHBIX B JaHHOH oOnacTu TexHHkH. llpumep cmocoba
BKJIFOYaeT  (PPAKUMOHHYIO  MEPEeKPUCTAIUIM3ALMI € HCIOJb30BAHMEM  XHUPAJIbHON
pa3neauTebHON KHCJIOTBI, KOTOpasl SIBJISIETCS ONTHUYECKH AaKTHBHOH —coneoOpasyromei
opraHuydeckoil kucioron. Ilogxonsimme pasmenstomue areHTbl s CHoco0OB (DpakIOHHON
NEePEeKPUCTAIUTU3ALIH MIPEICTABISIOT COOOH, HaNpUMep, ONTHYECKH aKTHBHbBIE KUCJIOTHI, TAKHUE
kak D- u L-popmbl BUHHOM KUCJIOTHI, JUALIETUIBUHHON KUCIOTHI, THOEH30MIBHHHON KHUCJIOTHI,
MUHJQIBHON KHCIOTBI, SIOJJOYHOH KHCJIOTBI, MOJIOYHOW KHCJIOTBl WJIH Pa3HOOOpPA3HbIX
ONTHYECKH AaKTHBHBIX KaM(pOpCcynb(POHOBBIX KHCJIOT, TaKuX Kak [-kamdpopcyibhoHOBas
KucioTa. Jlpyrue pasfeisiollue areHThl, MPUrogHble s Croco0oB  (pakMOHHON
NEePEeKpPUCTAIUTM3ALMH, BKIOYAlOT B  ce0s  CTEpEeOM3OMEepHO  dYHCTble  (QOPMBI -
metunbensunamuna (nanpumep, S u R (HopMbl WIHM OUacTEPEOMEPHO YHUCTBIE (GOpPMBI), 2-
benwnraumuHONA, HOpadenpuna, s¢eapuna, N-metuinddeapruHa, IUKIOTeKCWIdTHIaMIHA, 1,2-
IMaMAHOLIMKJIOTEKCaHa U TOMY TTOO0HOE.

Paznenenne pamemMuuecKkux cMeced TakyKe MOXKHO MPOBOIUTH JJIOMPOBAHHEM Ha
KOJIOHKE,  CoAepKallell  ONTWYeCKH  aKTUBHBIM  pasnmessiomuii  areHt  (Hampumep,

OUHATPOOCH30MI(PeHIITTULNH ). [ToAXOnsAIIyI0 KOMIIO3ULIMIO PACTBOPUTENICH AJISL STFOUPOBAHUS
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MOJKET OTPENETUTh CIEHUAINCT B JAHHOH 00JIACTH TEXHUKH.

CoenuHeHusi, TpPeIIOKEHHbIE B JTAaHHOM JOKYMEHTE, TaKKe BKIKOYAlOT B CeOs
TayToMepHble popmbl. TayToMepHble POPMBI BOSHUKAIOT BCIIEACTBHE OOMEHA OIMHAPHON CBSA3H
C cocenHell NBOWHOW CBSA3bI0O M CONMYTCTBYIOIIErO INepexofa MpoToHa. TayToMepHble (pOpMbI
BKJIIOYAIOT B Ce0sl MPOTOTPOITHBIE TAYTOMEPBI, KOTOPbIE OTIMYAIOTCS MECTOM MPHCOCTHHEHHS
IPOTOHA W MMEIT OJMHAKOBYIO OMIHUpHYECKY0 ¢GopMmy u obOmmii 3apsn. IIpumepsr
IPOTOTPOIHBIX TAYTOMEPOB BKJIOYAIOT B c€0st Mapbl KETOH-EHOJ, Mapbl aMUA-UMHIHAS KUCIIOTA,
naphl JJAKTAM-JIAKTHM, TIapbl €HAMUH-UMHUH M KOJIbLEBbIE (DOPMBI, Tie MPOTOH MOXKET 3aHHUMATh
IBa WK OOJiee MOJIOKEHUH reTepOILUKInYecKoi cuctemsl, Hanpumep, 1H- u 3H-umunazon, 1H-,
2H- u 4H- 1,2,4-tpuason, 1H- u 2H-uzounnon, 2-rugpoxkcunupuaut u 2-nupuaod u 1H- u 2H-
nupasosn. TayromepHble (GOpPMBI MOTYT HAaXOAWTbCS B PABHOBECHH WM OBITh CTEPUYECKH
3a0JIOKUPOBAHBI B OJHOH (POpME C HCTIOIB30BAHUEM ITOAX OMISIIETO 3aMEIIEHHS.

Bce coenmHenmst u ux (papMaLeBTHUECKU MPUEMIIEMbIE COJIM MOTYT HaXOIUTHCS BMECTE
C IPYTUMH BELIECTBAMH, TAKUMHU KaK BOA U PACTBOPUTENHN (HAIIPUMED, THAPATHI U CONbBATHI),
WJIA MOTYT OBITH BBIZEJIEHBI.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHHs M300PETEHUS MOJYYCHHE COSTUHEHHH MOKET
BKJIFOUATh TOOABJIIEHHWE KHCJIOT WJIM OCHOBAaHHWH, HAIPUMEp, AJIS KaTajiu3a JKeJaeMOH peakiuu
WM 00pa30BaHMsI CONIEBBIX (POPM, TAKUX KaK COJH MPUCOSTUHEHUS KUCIIOTHI.

B HEKOTOpBIX BapHaHTaX OCYIIECTBIIECHHS M300PETEHHsI COEAMHEHUs, MPENJIOKEHHbIE B
JAHHOM JOKYMEHTE, WJIM UX COJU MO CYLIECTBY BblfeneHbl. Ilof «mo cyliecTBy BbIAENIEHB»
NOJPa3yMeBaeTCsl, UTO COEIMHEHNUE 110 MEeHbIIEH Mepe YaCTUYHO WUJIM B 3HAYUTENIbHOM CTENeHU
OTAEJIEHO OT Cpelbl, B KOTOPOH OHO OBbUIO MOJIy4eHO WK OOHapy:keHo. HacTU4yHOe pas3zeneHne
MOJKET BKJIIOYATh, HAIIPUMEP, KOMIO3ULINIO, OOOTAIEHHYIO0 COSAMHEHUSIMH, MPEAJIOKEHHBIMH B
AaHHOM paokyMmeHTe. OTheneHue IO CYyIIECTBY MOXKET BKJIOUaThb B Ce0s KOMIIO3HINH,
coziepkale o MeHblnel Mepe okoso 50%, o mMeHblel Mepe okoso 60%, Mo MeHblIel Mepe
okoJio 70%, mo MeHbleit Mepe okosno 80%, nmo mensluel Mepe okojo 90%, mo MeHbIelH Mepe
okoso 95%, mo MeHbliell mepe okono 97% wuiaum Mo MeHbliedl Mmepe okono 99% macc.
COEMHEHUH, TPEJIOKEHHBIX B TaHHOM JOKyMeHTe, win ux coseli. CrocoObl BbIIEIeHUs
COEAMHEHUI 1 UX COJIeH SIBISIFOTCSI OOBIYHBIMU B TJAHHOW OOJIACTH TEXHUKH.

IToppasymeBaeTcsi, 4YTO TEpPMHUH «COEAMHEHHE», B KOHTEKCTE ITaHHOTO IOKYMEHTa,
BKJIFOYAaET B ce0sl BCE CTEPEOM3OMEPhI, T€OMETPUYECKHE HM30MEPBL, TayTOMEPhl M H30TOIbI
NPEACTaBICHHBIX CTPYKTYp. Ilpenmonaraercs, 4YTO COCAMHEHHUS, HIEHTHU()HLUHPOBAHHBIE IIO
HA3BAHUIO WM CTPYKTYpe KaK OJHA KOHKPETHas TayTOMepHas (opma, BKIIOYAKOT Ipyrue
TayTOMEpHbIE (POPMBI, €CJIU HE YKa3aHO UHOE.

Bripaxxenne «dpapMarieBTHUECKH MPUEMIIEMbIH» B JAHHOM KOHTEKCTE HCIOJB3YIOT IS
o0O3HaueHHsT TeX COEAMHEHHWH, MaTepHuajoB, KOMIIO3WLMA W/ I JEKapCTBEHHBIX (opMm,
KOTOpbIE C MEQULIMHCKON TOUKM 3PEHMs] MOAXOAAT AJ NMPUMEHEHMs] B KOHTAKT€ C TKaHSIMU
YeJIOBEKAa M JKMBOTHBIX O€3 Ype3MEpHOH TOKCHYHOCTH, Pa3IPaKeHHs, aJUIEPrHIeCKON peakinu
WIM Jpyrux mpoOieM WM OCJIOXKHEHUH, COpasMEepHO C pa3yMHBIM COOTHOLIEHHEM

TIOJIBb3bI/PHCKA.
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JlanHast 3asiBKa Takke BKJIIOYAaeT B cels (apMaleBTHUECKH MPUEMIIEMbIE COJIH
COCMHEHHH, OMUCAHHBIX B JTAaHHOM JOKYMEHTe. B KOHTEKCTe MAaHHOTO JOKYMEHTAa TEePMHH
«(apmaLieBTUYECKH TTPUEMIIEMbIE COJIM» OTHOCUTCSI K TPOU3BOAHBIM OIMUCAHHBIX COSAUHEHHUI,
IpU 3TOM HCXOAHOE COEAMHEHHEe MONU(ULUPYIOT INyTeM MPEeBPALICHHs CYIIEeCTBYIOIIETO
KHUCJIOTHOTO WMJIM OCHOBHOTO (pparmeHra B ero coneByio ¢dopmy. Ilpumepnr dapmanesruuecku
NPUEMJIEMBIX COJIeH BKJIIOYAIOT B Ce0sl, HO HE OrPaHMYUBASICh UMH, COJIM MUHEPAJbHBIX WU
OpPraHUYECKUX KUCJOT C OCHOBHBIMH OCTAaTKaMH, TAKUMH KaK aMHHBI, COJIM IIeJIoued WIIH
OpPraHUYECKUX OCHOBAHUN C KUCJIOTHBIMH OCTAaTKaMM, TAKUMH Kak KapOOHOBBIE KHCJIOTBI, U
TOMy MoAo0OHOe. PapMaleBTHYECKU MPUEMIIEMbIE COJIU MO JAHHOMY M300PETeHUIO BKITFOYAKOT B
ceOsl MPUHSTbIE HETOKCUYHBIE COJIM UCXOJHOTO COEAWHEHHMs], TMOJy4YeHHbIC, HANpUMep, W3
HETOKCUYHBIX HEOPTaHUYEeCKHX WJIM OPTaHMYECKUX KHUCJIOT. DPapMaleBTUYECKH MpPUEMIIEMbIe
COJIU TO JAaHHOMY HW300pPETEHHI0 MOTYT OBITb CHHTE3HUPOBAHBI M3 HMCXOIHOTO COEIUHEHWUS,
KOTOpPOE COIEPKUT OCHOBHBI WJIM KUCJOTHBIA (PparMeHT, C TOMOIIBK) TPAAHIUOHHBIX
XUMHUYECKHX crioco0oB. Kak mpaBuiio, Takue CONIM MOTYT OBbITh MOJy4€HbI IyTEM MPUBEACHUS B
KOHTaKT JaHHBIX COEOWHEHW B CBOOOMHON KHCIOTHOH WM OCHOBHOW (Qopmax co
CTEXHOMETPUYECKIM KOJIMYECTBOM MOIXOSAIIEr0 OCHOBAHWS HJIM KHUCJIOTHI B BOJAE, WJIH B
OpPTaHMYECKOM pACTBOPHTEJE WIA B HX CMECH, B ILEJIOM NPEANOYTHTEbHBIMU SIBJISTFOTCS
HEBOJIHbIE CPEebl, TAKUE KaK MPOCTOH 3(Up, STUALETAT, CIUPTHI (HATIPUMEp, METAHOJI, STAHOJ,
usonponaHoy win Oyranoun) win auetoHUTpuiI (ACN). Ilepednu monxonsmx Cone HaXOmsTCs
B Remington Pharmaceutical Sciences, 17-e w3n., Mack Publishing Company, HWcron,
IMencuneBanus, 1985, ctp. 1418 u Journal of Pharmaceutical Science, 66, 2 (1977), xaxnblii u3
KOTOPBIX BKJIFOYEH B TAHHBINA JOKYMEHT MOCPENCTBOM CChUIKH B IIOJTHOM OOBEME.

Cunmes

Kak Oyner MOHATHO CHEeLMAIMCTAM B AAHHON OONACTH TEXHHKH, MPENJIOXKEHHBbIE B
JAHHOM JTOKYMEHTE COEIMHEHHsI, BKJIIOYasi X COJIM U CTEPEOU30MEpPbI, MOTYT ObITh MOJyYEHbBI C
UCIIOJIb30BAHUEM M3BECTHBIX METOIOB OPTaHUYECKOTO CHHTE3a U MOTYT OBbITh CHHTE3HPOBAHbI B

COOTBETCTBHUH C JIFOOBIM M3 MHOIOYHMCJIEHHBIX BO3MOKHBIX HYTefI CHHTE3a.
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Coenunenne ¢popmyinbl 10MOKeT OBITH MOMYYEHO CHHTETUUECKHUM IMyTEM, KaK OIUCAHO
Ha Cxeme 1. Kommepuecku JOCTYNHBINA UCXOAHBIN MaTtepuan 1 MOXKET NMOABEPraTbCsl Peakluu

raJIoTeHUPOBAHUS, TaKOH Kak ayekTpoduibHOe apomaTthueckoe 3amemeHue (SgAr), ¢
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NOAXOMSIIIUM peareHTOM, TakuM kak N-OpomcykumHumua (NBS), ¢ monydeHnem coenquHeHus 2
(Hal mpencrasnsier codoit ranorenun, Takoi kak F, Cl, Br unu I). Konpencauus coennHenus 2 ¢
KapOOHUIIBHBIM afAayKTOM (opMyIibl 3 NP NOBBILIEHHON TEMIepaType MOXET 00pa3oBbIBATH
Oounmkanueckoe coenuHeHne 4. CenekTUBHOE 3aMelleHNe XJIOpUaa COeAMHEHUs 4 TOCPENCTBOM
HYKJIEO(UIIBHOTO 3aMeLeHHs] WM PEaKIUM KPOCC-COYEeTaHUs C COeMHEHUEM S MOXKET 1aBaTh
coenuHenne 6. CoenuHeHne 6 3aTeM MOXeT OBITh CENEKTHBHO BBEIECH B PEAKIMIO KPOCC-
COYeTaHus C agayKToM (Gopmyiiel 7, B KoTopoit M mpeacrasnsier coOol OOPOHOBYIO KHCIIOTY,
CIOXHBIN 3¢Up OOPOHOBOM KHMCIOTHI MM COOTBETCTBEHHO 3aMEIeHHbIN MeTa [Hanpumep, M
npenctasisier codoit B(OR),, Sn(ankwun)s, Zn-Hal, u T. 1.], B CTaHOapTHBIX YCJOBHSIX KPOCC-
coyeranusi Cy3yku (Hampumep, B NMPUCYTCTBUH MAJUIAJMEBOTO KAaTaJIM3aToOpa M MOAXOISINETrO
OCHOBAaHHUS), WJIM B CTAHAAPTHBIX YCIOBUSAX Kpocc-coueranusi Crwuie (Hampumep, B
NPUCYTCTBUH MAJUIQANEBOTO KaTalu3aTopa), WIN B CTAHNAPTHBIX YCJIOBUSAX KPOCC-COUETAHUS
Hernmm (Hanmpumep, B MNPHUCYTCTBUH NAUIAJUEBOrO  KATAJIH3aToOpa) C IOJyYEHHEM
npoussogHoro Gpopmyinl 8. Beenenue Cy' 3aTeM MOkeT ObITb JOCTHUIHYTO KPOCC-COYETAHUEM
coenuHeHus1 8 ¢ agnykToM (QopMysbl 9, UCTIONB3Ysl YCIOBHS, aHAJOTHYHBIE OMHUCAHHBIM IS

MOJy4eHHs CoeNMHeHus 8 U3 coeauHenus 6, ¢ noayueHueM coequnenus 10.
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AnbrepHaTuBHO, coenuHeHue Qopmysbl 10MokeT OBITh MOJYYEHO CHHTETHYECKHM
nyTeM, Kak omnucaHo Ha Cxeme 2. Kommepuecku NOCTYMHBIM HMCXOAHBIM MaTepuan 11 3arem
MOJKeT OBITh CEJIEKTHBHO BBEIEH B PEAKIHMIO KPOCC-COYETaHHs C agaykroM Gopmysel 9, B
kKotopoii M mpencraBisier co0oli OOPOHOBYIO KHCIIOTY, CIOXKHBIH 3(Gup OOPOHOBOH KHCIIOTHI
WIA COOTBETCTBEHHO 3aMeLIeHHbII Mertayul [Hampumep, M mnpencrasisier coboit B(OR),
Sn(ankun)s, Zn-Hal, u T. 1.], B CTAHOAPTHBIX YCIOBUAX Kpocc-coueranust Cy3yku (Hampumep, B
NPUCYTCTBUH TMAJUIAAMEBOTO KaTaJH3aToOpa W MOAXOISIIErO OCHOBAHMS), WM B CTAHIAPTHBIX
yCIOBHAX Kpocc-coueranus Ctuiuie (HampuMmep, B MPUCYTCTBHH NMAJUIAANEBOTO KAaTaJIH3aTopa),
WIM B CTaHOAPTHBIX VCJIOBHUSX Kpocc-codyeranusi Hermmum (Hampumep, B TNPHCYTCTBUH
NaJUTaJUeBOro KaTajiu3aropa) ¢ mosydeHueM mnpousBogHoro ¢opmyisl 12. Coenunenne 12
MOJKET TTO/IBEPTaThCsl PEAKLUU TaJIOTEHUPOBAHUS, TAKOH KakK 3JEKTPOPHIBHOE apOMaTUIECKOe
3amenieHne (SgAr), ¢ NMOAXOAALINM peareHToM, TakuMm kak N-Opomcykimuumuza (NBS), c
nonyuenuem coennnenus: 13 (Hal npencrasnsier coOoii ranorenna, takoi kak F, Cl, Br wmu I).

Kpocc-coueranue coeaunenus 13 ¢ anayktoM Gopmyibl 7, HCHONL3Ys YCIOBHUS, aHAJOTUYHbIE
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ONMCAaHHBIM Ui MOJy4deHus: coequHeHus 12 u3 coenuneHus 11 moxker aate coenuHeHus 14.
Konpencanust coenunenust 14 ¢ kapOOHMJIBHBIM aAnyKTOM (OpPMyJbl 3 TPHU TOBBILIEHHOM
TeMIlepaType MokeT 00pa3oBbIBaTh OUIMKINUecKkoe coenquHenne 15. O6pabotka coennaenus 15
C TOAXONALIMM peareHTOM, TakuM Kak ¢ochopuinxaopun (POCIls), mpu noBbimeHHON
TEMIIEpPAaType MOKET JaTh rajOreHuAHbId aagykT 16. 3amemieHue rajgoreHa B coequHeHUH 16
HOCPEICTBOM HYKJIEO(PHJIBHOTO 3aMEIeHHs WM PEaKLHH KPOCC-COUETaHUs C aagyKToOM S
MOJKET 3aTeM JaThb coequHeHue 10.

Cxema 3
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Coenunenne 18mMoxeT OBITH MOJYYEHO CHUHTETHUECKHM rmyteM ([/ymb A), kKax onucaHo
Ha Cxeme 3. Coenunenue 10 mMoxeT criepBa NMOABEPraThCsl PEAKLUMM IajJOTeHUPOBAHUS, TAKOU
KaK 3JIEKTPOUIbHOE apoMaTHyeckoe 3amerneHne (SEAT), ¢ MOAXOAALINM PEareHTOM, TAKHUM Kak
N-6pomcykumanmun (NBS), ¢ nonyuenuem coemmnenunss 17 (Hal mnpencrasnsier co0oii
ranorenun, Takoi kak F, Cl, Br wmu I). R? 3atem moxer ObITh BBefeH JuOO MOCPENCTBOM
HYKJI€O(QUIBHOTO 3aMeleHus, JUOO MyTeM peakLuH KpPOCC-COYETaHHs C IOJyYeHUEM
coequHenus 18. AnpTepHaTHBHO, coenuHeHue 10 MOXKET MoABEPraThCs NPSIMOMY XUMHYECKOMY

NPEBPALLICHHIO, HAMPUMED, SJIEKTPOPHUIBHOMY 3aMelleHut0, ¢ oOpa3oBaHueM coennHeHus 18

(Ilyms B).
Cxema 4
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Coenunenne 10¢ MoxxeT OBITh MOJTYUYEHO CHHTETHYECKHM ITyTEM, Kak onucaHo Ha Cxeme
4 , ucxons u3 coequHenus 10a, koropoe MokeT ObITh TOJIyueHO, Kak omucaHo Ha Cxeme 1 wm
Cxeme 2. CnoxHo3(upHBIA THApOIN3 coeauHeHuss 10a C WCMONB30BAHHEM MOIXOISIIETO
pearenra, Ttakoro kak ruzapokcun sutus (LiIOH), moxer nate kapOonoByro kuciotylOb,
KOTOpast 3aTEM MOKET OBITb BBEIEHA B PEAKIMIO KPOCC-COYETaHUsl ¢ aMHHOM 19, ucronb3ys
COOTBETCTBYIOLIMH CBsi3bBatommmii  peareHT (Hanpumep, HATU, BOP wumm PyBOP) c
nojay4yeHueM coeauHenus 10c¢.

Cxema 5
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AnbrepHaTuBHO, coenuHeHne 10¢ MokeT OBITH MOJYYEHO C HCIOJIb30BAHHEM
CUHTETHYECKOTO MyTH, Kak ykazaHo Ha Cxeme 5. Kommepuecku nOCTYyHHBIH HMCXOMHBIM
marepuai 20 3aTeM MOXKET ObITh CEJIEKTUBHO BBEIECH B PEAKLIUIO KPOCC-COUETAHHUS C alfyKTOM
dopmyner 9, B kotopoii M mpencraBiser coOoil GOPOHOBYHO KHCIIOTY, CIOXKHBIA 3¢dup
OOpOHOBOI KHCJIOTHI WJIM COOTBETCTBEHHO 3aMELICHHBIH MeTaul [HarmpuMep, M mpencraBiisieT
coboii B(OR),, Sn(ankun)s, Zn-Hal, u T. 1.], B cTaHAapTHBIX YCIOBUSAX Kpocc-coderanust Cy3yku
(HarpuMep, B MPUCYTCTBHH MAJJIATUEBOrO KaTaJIN3aTOpPa U TMOAXOISIIErO OCHOBAHHS), WIH B
CTaHIAPTHBIX YCIOBHSX Kpocc-couetanus Ctuiuie (Hampumep, B MPUCYTCTBUU MAJUIAJHEBOTO
KaTaJu3aTopa), WIM B CTaHAAPTHBIX VCIOBHMSX Kpocc-coueranus Herumm (Hampumep, B
NPUCYTCTBUHM TNAJUTAZMEBOTO KaTaJu3aTopa) C IOJIyYeHHEeM IPOU3BOAHOrO ¢opmyisl 21.
Coenunenve 21 3areM MOXeT OBbITh IOABEPTHYTO pPEAKLMM TaJIOTEHUPOBAHUS, TAKOM Kak
3eKTpodUIBPHOE apoMaTHYecKoe 3aMerieHne (SEAT), ¢ TOIXOISIINM PEareHTOM, TAKHM Kak N-
opomcykimaumua (NBS), ¢ monyuenuem coenunenus 22 (Hal npencrasisier coOoi raioreHusn,
takoit kak F, Cl, Br unu I). KongeHcauusi coenunenusi 22 ¢ kapOOHHIBHBIM aIAyKTOM (HOPMYJIbI
3a mnpu NOBBILEHHOW TeMIepaType MOXKeT OOpa30OBbIBATh OHMLIMKJINYECKOE COEeIUHEHUE
dopmynbl 23. Okucienue coequHeHHs 23 MOAXOASINMM OKucauTejeM, TakuMm kak wXIIBK, ¢
MOCJIEAYIOUINM HYKJICO(DUIbHBIM 3aMEINeHHEeM 3aMEIEHHBIM aMUHHBIM aJAyKTOM 24 MOXKET
natb coequrenue 25. CloKHO3(UPHBIA THAPOIN3 COENUHEHHS 25 B MPUCYTCTBUH MOAXOSIIErO
pearenra, Takoro kak rugpokcuna jgutus (LiOH), moxkeT oO0pa3oBBIBATBCS COOTBETCTBYHOILAS
KapOOHOBAsi KUCJIOTA, KOTOPAsi 3aTEM MOXKET OBITh CBS3aHA C AMUHHBIM aJTyKTOM (opmyJb 19,
UCTIONB3YSl COOTBETCTBYIOIUI CBsi3biBatomuil peareHT (Hanpumep, HATU, BOP unu PyBOP), ¢
NOJIy4eHHEM COEOUHEHUS 26. ANbTEpHATHBHO, COEAMHEHHE 26 MOXET OBITh IOJYYEHO
BBEICHHEM B PEAKLUIO COEAUHEHUs 25 HEeNOCPEACTBEHHO C aMUHHBIM aanykroM 19 mpu
MOBbIIIEHHON Temnepatype. Hakonen, Beemenue Cy> MoxeT OBITb JOCTHTHYTO KpPOCC-
COYEeTAaHUEM COCOMHEHHs 26 ¢ amaykToMm (opMysbl 7, HCIONB3Ysl YCIOBHS, aHAJOTHYHBIE
OTMCAHHBIM IS TToNydeHnust coenuneHust 21 u3 coenunenus 20. 3arem 3amurtHyro rpymny (PQG)
MOKHO YAAJUTh B MOAXOMSALIUX YCJIOBUAX C MojyueHueM coenuHeHus 10c¢. AnbTepHaTHUBHO,
coenuHenne 10c Taxke MOKET OBITH MMOJIYUEHO CIiepBa yaajeHueM 3amuTHoi rpynnsl (PG) B
COEIMHEHHUH 26 C MOCIEAYIOIINUM BBEACHUEM B PEAKLIMIO KPOCC-COYETAHUs C aAlyKTOM 7.

Cxema 6
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Coenunenne 10¢ Takke MOXKET ObITh MOJYYEHO C HCIOIB30BAHUEM CHHTETHYECKOTO
nyTH, Kak ykazaHo Ha Cxeme 6. Coenunenne 22 (nojy4anu kak onucaHo Ha Cxeme 5) MoxeT
BHaydaje ObITb BBEIEHO B PEAKLMUIO KPOCC-COUETaHMs ¢ aaaykKToM (opmynsl 7, B kotopoit M
npeacTaBisier co0oil OOpOHOBYKO KHCIOTY, CIOXKHBIH 3(up OOpPOHOBOW KHCJIOTHI MU
COOTBETCTBEHHO 3aMeIeHHbIH MeTaiul [Hanpumep, M npencrasinsier coboit B(OR)2, Sn(ankun)s,
Zn-Hal, u T. 1.], B cTaHAAPTHBIX YCIOBUSX Kpocc-couetanust Cy3yku (HanmpuMmep, B MPUCYTCTBHU
NaJTaJIEeBOr0 KaTAJIN3aTOPa U MOAXOAALIET0 OCHOBAHMS ), MIIM B CTAHAAPTHBIX YCIOBUSIX KPOCC-
cogeranusi Ctuiute (Hampumep, B MPHCYTCTBUM TNAJUIAAMEBOrO KaTaju3aTropa), WIH B
CTaHIAPTHBIX YCIOBUSX Kpocc-coueTanuss Hermmu (Hampumep, B MPUCYTCTBHH MaJUIATHEBOTO
KaTajan3aTopa) ¢ moyiyueHueM mpou3BogHoro (opmyisl 27. Konpencauus coenuHeHus: 27 C
KapOOHMUIIBHBIM aAYKTOM (OpMyJibl 3a TPHU MOBBILIEHHON TeMIlEpaType MOKET 0Opa30oBBIBATH
onnmkmueckoe coenunenue Gopmysbl 28. CoenuHenue 28 MOXKET 3aTeM BCTYIATh B PEAKIIHIO C

amuHoM 19 u amuHOM S, B 1F060M TIOpsiAKe, ¢ moydyeHneM coequHeHus 10c¢.
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Coenunennst 10d MoryT OBITH MOJTy4EHBI C UCIOB30BAHUEM CUHTETUYECKOTO MyTH, KaK
ykaszano Ha Cxeme 7. KoHaeHcanusi KOMMEPYECKH TOCTYTHOTO Marepuania 29 ¢ kapOOHUITbHBIM
annykToM (opmyIibl 3a TIPU TOBBILICHHOH TeMITepaType MOKeT 00pa30BbIBATH OUIHKIHYECKOE
coequHenne ¢opmysbl 30. Coenunenue 30 3aTeM MOKeT ObITh BBEIEHO B PEAKIUIO KPOCC-
coueTaHusi ¢ aAnykKToM Gopmyiibl 9, B koTopoii M mpexacrasisier coboii OOPOHOBYIO KHUCIIOTY,
CJIOXHBIN 3(¢Up OOPOHOBOUM KHCIOTHI WM COOTBETCTBEHHO 3aMEIEeHHbIN MeTayul [Hanpumep, M

npenctasisier codoit B(OR),, Sn(ankwmn)s, Zn-Hal, u T. 1.], B cTaHOapTHBIX YCJIOBHSIX KPOCC-
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coyeranusi Cy3yku (Hampumep, B NPUCYTCTBHH MAJUIAJANEBOrO KaTaJIM3aTopa M IMOAXOISINETro
OCHOBaHHWS), MM B CTAaHAAPTHBIX YCIOBUSAX Kpocc-coueranuss Crwuie (Hampumep, B
NPUCYTCTBUH TMAJUIQANEBOTO KaTaJu3aTopa), WIH B CTAaHIAPTHBIX YCJIOBUSAX KPOCC-COUETAHUS
Hernmm (Hanmpumep, B MNPHCYTCTBUH NANIAJUEBOrO  KaTajgu3aTtopa) C IOJy4YeHHEM
npousBonHoro ¢opmynel 31. Coenunenne 31 3aTeM MOXeT ObITH NOABEPrHYTO pPEAKLIUU
raJIOTeHUPOBAHMSI, TaKOM Kak JJIeKTpOpUIbHOE apoMaTuyeckoe 3amerneHue (SgAr), ¢
NOAXOMSIIIUM peareHToM, TakuM Kak N-Opomcykumanmun (NBS), ¢ moiayueHneM coennHeHHs
32 (Hal mpencraBnsier coboii ramorenmn, Takou kak F, Cl, Br wmm I). CnoxuaosadupHbiii
TUAPOJIN3 COeNUHEHHUs 32 B MPUCYTCTBUH NOAXOASIIErO peareHTa, Takoro Kak FUIPOKCHUT JIUTHS
(LiOH), moxxer 00pa30BBIBATBCS COOTBETCTBYIOLIAsi KapOOHOBAas KHUCJIOTA, KOTOpas 3aTeM
MOXeT OBbIThb CBSI3aHA C AMHHHBIM aaayKToM (opmyisl 19, HCIONB3ys COOTBETCTBYIOIIUN
csizpiBaroInuii pearent (Hanpumep, HATU, BOP wiu PyBOP), ¢ nonyuenuem coenunenust 33.
ANBTEPHATUBHO, COCANHEHUE 33 MOKET OBITh IMOJYYEHO BBEIEHHEM B PEAKLIUIO COCTUHEHUS 32
HEMOCPEICTBEHHO C AMHHHBIM aiAykToM 19 mpu mosbInleHHON Temmnepatype. Beenenne Cy?
3aTeM MOXET OBITb JOCTHUTHYTO KPOCC-COYETAaHUEM COeOUHEHHUs 33 ¢ aanykToM (GopmyJibl 7,
HCIOJIb3Yysl YCJIOBUS, aHAJIOTUYHbIE OMUCAHHBIM IS TOJIyUYeHUsl coeuHeHs 31 n3 coequHEeHMsI

30, ¢ nony4yenueM coenunenus 10d.
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Coenunenusi ¢popmynbl 40MOryT OBITH CHHTE3MPOBAHBI CHHTETHYECKHUM IyTEM, Kak
onucaHo Ha Cxeme 8. Mcxonnelii matepuan 34 BHauaje BBOAST B PEAKLUIO KPOCC-COUYETAHHUS C
pearerToM 9 ¢ oOpa3oBaHueM coenuHeHHs 35, B koTopoit M mpencrasisier co0oii GOPOHOBYIO
KUCJIOTY, CJIOXHBIH 3(up OOpPOHOBOH KHUCJIOTBI HMJIM COOTBETCTBEHHO 3aMEIICHHBIH METasul
[nanpumep, M nipenctasiser coboit B(OR)2, Sn(ankun); mnn Zn-Hal], B cTaHIapTHBIX YCIOBUSIX
kpocc-couetanuss Cysyku (nanpumep, B TPUCYTCTBUH NAJIAJUEBOrO KaTajiu3aTtopa H
MOJXOJIALIETO OCHOBAHMSA), MJIM B CTAHAAPTHBIX YCIOBUAX Kpocc-couetanus Ctuiute (nanpumep,
B IPUCYTCTBUH MAJUIAJUEBOrO KATAJIM3aTOPA), WIIM B CTAHIAAPTHBIX YCIOBUSAX KPOCC-COYETAHUS
Herumm (nanpumep, B mpuCyTCTBHM MaJUIAANEBOro Karajusaropa). Peakuus HykieopHuibHOTO
apomarmdeckoro 3amernenust (SnAr) coenunenust 35 ¢ rugpasuaoM 36 3ateM aania COeaMHEHHSI
37, XOTOpOE€ TMOABEPraeTCcs peakuuy LUKJIW3aLUd TPHU TMOBBILEHHON TEMIepaType B

NPUCYTCTBUH TOAXOASLIErO peareHTa, Takoro kak N, (O-Ouc(TpuMEeTHIMWINI)ALETaMUA, C
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nonyueHuem Ourukia 38. TamorenmpoBanne 38 NOAXONAIINM pPEareHTOM, TakuM Kak N-
opomcykmanMun (NBS), naer coenunenne 39. Koneunslii npoaykt 40 moxer ObITh HONTyYeH
peakuuel Kpocc-COueTaHus MeXIy coenuHeHneM 39 u npousBOAHOTO GOpMyJbl 7, UCTIONB3YS
METOIMKHU aHAJOTUYHBIE OMMCAHHBIM JUIsl MIOJIYYEHUsl COENUHEHHUs 35 U3 UCXOQHOr0 Marepuasa
34. Ha pasHbIX CTagusIX 5TOH CHHTETHYECKOW MOCJIENOBATENBHOCTH Ipyrnna R? MoxkeT ObITh

JOTNOJHUTENBHO (PYHKLIMOHAIN3UPOBAHA KaK CYUTAETCSI LIeJIeCOOOPa3HbIM.

Cxema 9
N
cl NH; PG” PG Cl NH; cl N Cy'-M cy! N
2 o it i
\ﬂ}/\( l Y P #—NH, 9 Dl H—NH;
fN E— N\I,;N Em— Nﬁ,m_N E— Nﬁ/N1N
| N..
PG” PG PG'N"PG PG’N“PG
1 42 43 44
Hal vt Cyz C)rz
Cyl ¥ Cyl 1. NH; funelionalizalion 1
yﬁg\ﬁﬂ/)_NH 7 Y\W/AF;N}NH 2 PG removal Yoy N N'fl
— - N‘\\]/N‘N 2 —_— N\"rlfN“N/ 2 NYN‘N/
NEANE pa-N-po NH
45 48 a7

Coenunenust ¢opmysbl 47MOryT OBITh CHHTE3MPOBAHBI CHHTETHYECKUM TIyTEM, Kak
ornucaHo Ha Cxeme 9. Peakuusi CeIeKTHBHOIO HYKJICO(PHIBHOTO apOMaTHYECKOTO 3aMEINEeHUs
(SnAr) ucxomgnoro marepmania 1 ¢ amuHom 41 (PG npencrasisier coOOM MOAXOISIIYIO
3aIUTHYIO TPYMITY, TAKYIO Kak 4-MeTokcuOeH3un) naet coenunenue 42. Coenunenne 42 MOXKeT
3aTeM OBITh LIMKJIU30BAHO B MPOMEKYTOUHOE coenuHeHne 43 nymem NMOIXOMSAIINX XUMUYECKIX
NpEeBpallleHn], TaKWX KaK MABYXCTAQAMKHHAs IIOCJIENOBATEIbHOCTh C HCMONb30BaHHEM (-
STHIIKapOOHM30THOLMAHATHATA U THAPOKCUIIAMUHA rupoxyiopuaa. Peakuust kpocc-coueTanus
mexkay 43 u peareHTOM GopmyJbl 9, B KoTopoit M mpencrasisier co0oit OOPOHOBYIO KUCIIOTY,
CJIOKHBIN 3(up OOPOHOBOM KUCIIOTHI MJIM COOTBETCTBEHHO 3aMEIEeHHbINA MeTalul [Hanpumep, M
npenctasisier coboit B(OR)», Sn(anmkun)s wnu Zn-Hal], B cTaHmapTHBIX YCJIOBUSX KpPOCC-
couetanust Cy3yku (Hanpumep, B NPUCYTCTBUU MAJUIAAHEBOrO KaTallM3aTOpa U MOIXOJSIIErO
OCHOBAaHHUS), WIM B CTaHAAPTHBIX YCIOBHAX Kpocc-couetanus Crune (manpumep, B
NPUCYTCTBUH MAJUIQANEBOTO KaTalu3aTopa), WIN B CTAHNAPTHBIX YCJIOBUSAX KPOCC-COUETAHUS
Hernmm (nanpumep, B TPUCYTCTBUH NAIAJUEBOrO KaTaJH3aTOpPa), TMO3BOJIUT TMOJYYHTH
MPOMEXKYTOUHOe coenuHeHue 44. ['anoreHupoBanue 44, UCNOJb3ys MNOAXOASLIWN PEAreHrT,
takoi kak N-Opomcykumaumuna (NBS), naer coennnenne 45. Peakiusi KpOCC-COUETAaHUS MEKIY
45 v npou3BOAHBIM (HOPMYIIBI 7, C UCMOJb30BAHUEM METOAWK, AaHAJIOTHYHBIX OMUCAHHBIM JJIsS
nonydeHus coenuHeHuss 44 u3 coeauHeHus 43, gaeT NPOMEXYTOUYHOE COeqUHEHHE 46.
AmuHorpynma w3 46 3ateM MOXeT ObITh (YHKLUHMOHATU3UPOBAHA C HCIOJB30BAHUEM
MOAXOMASIIINX XUMHUYECKUX MPEBPAILIECHUM, TAKUX KaK yCJIOBUs coueTaHusi byxBanbna-Xaprsura,
B TNPHUCYTCTBUU TAJUIAAMEBOro Kartanusaropa (nanmpumep, xnop(2-aunukiorekcmidpochuHo-
2'4',6'-rpunzonponui-1,1'-Oudpennn)[2-(2'-amuno-1,1'-6udpennn) jnamnaauii(Il)) u ocHoBaHue
(nanpumep, mpemOYTOKCUA HATPUSI), WU YCJIOBHSA BOCCTAHOBHUTEJIBHOTO AaMHHHPOBAHHS

(nanpumep, B TPUCYTCTBUH NMOAXOAALIETO T'MAPUAHOIO MCTOYHHMKA) WM B YCJOBUSX PEAKLUU
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IItpekepa (nanpumep, B MPUCYTCTBUHM MOAXOSAIIETO WCTOYHHMKA IMAHHUA) C TOCIEAYIOIIUM

yAAJIEHUEM 3aLUTHON IPYIIIBI C MOJYyYEHHEM NPOAYKTa 47.

Cxema 10
1 ¥ Cy® M c"”S—DH Cy* iH
AN =N OH Halogenation Cy! =N Hal ¥ Cy! N ¥
P R = — 10-3 & =N/
HQT,N-..N NN"‘T-'N"‘NI - Nﬁ/”"*“j
NH2 NH, NH,
101 10.2 10.4
Hal NR*R"

Cy? Cy?

NHR®R® 1
Halegenalian Oy, = =M <CY3 106 Cy\lffl\F,N ¥
e oo
MH, NH
10.5 107

Coenunenusi popmynbl 10-7MOryT OBITH CHHTE3MPOBAHBI CHHTETHYECKHM MyTEM, Kak
onucaHo Ha Cxeme 10. YiyumenHoe npoMmexytouHoe coenuHeHne 10-1 (koTopoe MOXKeT OBbITh
NOJIYYE€HO C MCTOJIb30BAHUEM CHHTETHUYECKHX METOAMK, Kak m3o0pakeHo Ha Cxeme 8) crepsa
MOJBEPTalOT PEAKIMH TaJOreHHUPOBAHUA (C HMCIIOJIb30BAHUEM IOAXOJSINEr0 PeareHTa, TaKoro
KaK THOHWJIXJIOpUA) ¢ obpasoBanuem coenunenus 10-2 (Hal npencrapnsier coboii rajgoreHun,
takoi kak F , Cl, Br umn I). Coenunenne 10-2 3aTeM BBOIST B PEAKIHIO KPOCC-COUETAHUS C
pearentamu ¢popmyiisl 10-3, B koTopoiit M npencraiisier co00it OOPOHOBYIO KHCIIOTY, CJIOXKHBIN
3¢up OOpPOHOBON KHCIOTBI WJIM COOTBETCTBEHHO 3aMELICHHbIH MeTtann [wanpumep, M
npeacrasisier coboit B(OR)2, Sn(ankwmn); unmu Zn-Hal], B cTaHmapTHBIX yCIOBHUSAX KpOCC-
coueranust Cy3yku (Hanpumep, B NPUCYTCTBUU MNAJIAJUEBOrO KaTajau3aTopa M MOAXOISINEro
OCHOBaHHUS), WIM B CTAHAAPTHBIX YCIOBHAX Kpocc-coueranus Crumne (manpumep, B
NPUCYTCTBUH MAJIAJUEBOrO KAaTalINW3aTopa), WIN B CTAHAAPTHBIX YCIOBUSAX KPOCC-COUYETAHHS
Herumm (nanpumep, B MpUCYTCTBUY MAJUIAUEBOTO KATAIU3aTOPA), C TIOJYYCHUEM COSTUHEHHUS
10-4. T'unpokcuibhas rpynna B 10-4 3aTreM MokeT ObITh MpeBpallieHa B TaJOTeH C MOTyYeHHEM
coenuHenus110-5 (MCHOB3ysl METONMKH, aHAJIOTHYHBIC OMUCAHHBIM Ui npeBpamenus 10-1 B
10-2). TIpoxgykt 10-7 MoxeT 3aTeM OBITh MOJYYEH M3 MPOMEXKYTOYHOro coenuHeHust 10-5 u
pearerToB ¢opmyiibl 10-6 ¢ HCIOMB30BAaHMEM COOTBETCTBYIOIIEH TpaHC(OpPMALIMHU, TAKOW Kak
peakiusi HykJieopIbHOTO 3aMerneHus (Sn2).

Cxema 11

[l i R Cyl
VAN Rl 7 y\lz\lﬁm R
S : P

oyt s
NH_ NHz
102 112
Coenunenuss popmynbsl 11-2MOryT OBITH CHHTE3MPOBAHBI CHHTETHYECKHM IyTEM, Kak

orucano Ha Cxeme 11. IIpomexxyrounoe coeannenue 10-2 (kOoTopoe MOXKET OBITh MOJNY4YEH C
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WCTIOJIb30BAHUEM METONMK CHUHTe3a, kak m3obpakeno Ha Cxeme 10, Hal mpencrasisier coboi
ranorennn, takoi kak F, Cl, Br wmu I), Moxer momeepraTbcs peakiuu HyKIeO(QUIBHOTO
3amenieHus (Sn2) ¢ pearerrom popmyiel 11-1, ¢ monyuernnem coeaunenust 11-2.

Cnocobwvr npumenenus

CoenuHeHuss 1O HACTOSIIEMY OIHCAHUIO MOTYT MOXYJHPOBAaTb  aKTUBHOCTH
aJIeHO3MHOBBIX PELIENITOPOB, TakuxX kak peuenTtopbl noatunos A2A u A2B. CooTBeTCTBEHHO,
COEIMHEHUs], COJIN WJI CTEPEOU30MEpBI, OIMCAHHbIE B TAHHOM JOKYMEHTE, MOI'YT IIPUMEHSIThCS
B croco0ax MHIHOMpPOBAHMS aI€HO3MHOBBIX PELENTOPOB (Hampumep, peuentopoB A2A w/wiu
A2B) nyTeMm mnpuBeAeHHS B KOHTAKT JAHHOTO peLenTtopa ¢ JIOObIM OAHUM WM OoJjee
COEAMHEHUSIMH, COJIIMHU HJTH KOMIIO3ULIMSIMH, OTIUCAHHBIMH B JAHHOM JOKYMEHTe. B HEKOTOpBIX
BAPUAHTAX OCYINECTBJICHUS H300pPETEHUs] COCAMHEHUs] WJIM COJNM MOTYT MPUMEHSTHCS B
crioco0ax MHrHOMPOBAHMSI aKTUBHOCTH aJ€HO3WHOBOI'O pelenTopa y WHAMBHUAYYMa/TIALIUECHTA,
HY’KJAIOLIEerocss B MHTMOMPOBAHUH, MyTeM BBeNEHUS 3(P(EeKTHUBHOrO KOJIMYECTBA COCAMHEHUS
WIA COJIM, ONHCAHHBIX B JaHHOM JOKYMEHTE. B HEKOTOpBIX BapHUaHTAaX OCYIIECTBIICHHUS
n300peTeHns] MOAYJIMPOBaHUE NPEACTaBIsieT co00i MHrubuposanue. B HEKOTOPBIX BapHUaHTax
OCYIIECTBJICHUS] M300pPETeHUs] MPHUBEICHWE B KOHTAKT IMPOUCXOIUT in Vivo. B HEKOTOpPBIX
BapUAHTaX OCYIIECTBJICHUS M300pETeHNE MPUBEIEHIE B KOHTAKT OCYIIECTBISIOT €X ViVo WU ifl
Vitro.

OnucaHHbIE B TaHHOM JOKYMEHTE COEIMHEHHs WJIN COJIM MOTYT OBITh CEIEKTHBHBIMH.
ITon «CeneKTHUBHBIMY» IOAPA3YMEBAETCS, YTO COCAUHEHHE CBS3BIBAETCS WIM HMHTCHOUpPYET
aJICHO3UHOBBIN perienTop ¢ Oombinei aQPUHHOCTHIO MM aKTUBHOCTBIO COOTBETCTBEHHO IIO
CPAaBHEHMIO II0 MeEHbIIEH Mepe C OAHUM JpyruM peuentopoMm, kuHazod. CoenuHeHus 1o
HACTOAIIEMY U300PETEHHUIO TaKXKe MOTYT ObITh ABOHHBIMH AHTATOHUCTAMU (T. €. UHTHOUTOPaMK)
aZICHO3UHOBBIX PELIENITOPOB, HAIIPUMED, aIEHO3UHOBBIX peuentopos A2A u A2B.

JIpyroil acmeKkT HAacCTOSIIErO OMHCAHUS OTHOCHUTCS K CcriocobaM JieueHHs 3a00JIeBaHMs
WIA pPacCTPOMCTBA, CBSI3AHHOTO C aJI€HO3MHOBBIM PELENTOPOM, Y HHIUBUAYyYMa (Hampumep,
NAIMEHTA) MyTeM BBEIACHUS HMHANUBHIYYMY, HYKIAIOLIEMYCsl B TAKOM JICUEHUH, TePANIEBTHUECKU
5 (}EeKTUBHOrO KOJWYECTBA MM J03bI OJHOrO Wi Oojiee COENWHEHHH IO HACTOSIIEMY
ONMUCAHUIO WIH ero (apMaLeBTHUECKOW KOMIIO3ULIMH. 3a00jieBaHUE WM PaCcCTPOKHCTBO,
CBSI3AHHOE C AJ€HO3MHOBBIM PELEeNTOPOM, MOXKET BKIIOYaTh B cebs modoe 3aboneBaHue,
PacCTPOICTBO WJIM TATOJIOTUYECKOE COCTOSIHHE, KOTOPOE MPSIMO MM KOCBEHHO CBS3aHO C
SKCIIPECCHEH  WJIM  aKTHBHOCTBIO  AJCHO3WHOBBIM  PELENTOPOM,  BKJIKOYAas  YPOBHHU
CBEPX3KCIPECCUN W/ aHOMAJIbHON aKTHBHOCTH.

CoenuHeHHsT TIO HACTOALIEMY H300pPETEHHIO TPUTOAHBI TPH JIEYEHUH 3a00JIeBaHU,
CBSI3aHHBIX C AaKTHBHOCTBIO aJCHO3WHOBBIX PELENTOPOB, BKIIOUAs, HAmpuUMep, pak,
BOCTIAJIUTENbHBIE 3a00JIEBaHMS, CEPAEYHO-COCYANCThIE 3a00JIeBaHMsA, HEHpONereHepaTUBHbIE
3a00neBaHMsl, MMMYHOMOIYJIHPYIOIIUE pacCTpoiicTBa, 3a00yieBaHMsl LEHTPAJIbHOM HEPBHOU
CHCTEMBI 1 TUaleT.

OCHOBBIBasICb Ha HEOTHEMIJIEMOW POJIM aJE€HO3MHOBBIX PELIENTOPOB, Hampumep, A2A,

A2B, BO MHOX€CTBE MMMYHOCYIIPECCUBHBIX MEXaHHU3MOB, pa3pabOTKa HWHIHOHTOPOB MOXET
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YCWJIHNTh UMMYHHYIO CHCTEMY MJisi MOMAABJIEHUS MPOTPECCHPOBAHUS OMyXOJu. MHruOuTOphI
alIeHO3MHOBBIX PELIENITOPOB MOXKHO TMPUMEHSTb sl JIEYeHHUs, OTACIbHO WM B COYETAHUHU C
APYTUMH  BHUAAMH JIEYEHHs, paka MOUEBOTO TMy3bIps, paka Jerkux (Hampumep,
HeMmenkokyieToyHoro paka yerkux (HMPJI), meracra3oB B nerkue), MenaHoOMbl (Hampumep,
METACTaTUYECKOW MEJNIAaHOMBI), paka TPyOdd, paka MeHKH MaTKU, paka SHYHUKOB,
KOJIOPEKTAJIbHOTO paKa, paka MOKeTyJOYHOM JKee3bl, paka MUIIEeBONAa, paka MpOCTaThl, paka
MOYEK, paka KOXKH, paka IIMTOBUIHOM KeJie3bl, paKka MeYeH!, paka MaTKH, paka TOJIOBbI U €U U
MOYEYHO-KJIETOYHON KapuuHOMbI (Antonioli, L. et al., Nature Reviews Cancer, 2013, 13, 842-
857). Taxxce cm., https://globenewswire.com/news-release/2017/04/04/954192/0/en/Corvus-
Pharmaceuticals-Announces-Interim-Results-from-Ongoing-Phase-1-1b-Study-Demonstrating-
Safety-and-Clinical-Activity-of-Lead-Checkpoint-Inhibitor-CPI1-444-in-Patients-with-
Adva.html; Cekic C. et al., J Immunol, 2012, 188:198-205; Iannone, R. et al., Am. J. Cancer Res.

2014, 4:172-181 (uccnenoBaHHUe MOKa3bIBaeT, 4To Onokana kak A2A, tak u CD73 ycunusaer

MIPOTUBOOIYXOJIEBYI0 aKTHBHOCTh Tepanuu aHTU-CTLA-4 mAb Ha Monmenum MBIIHHON
menanomel B16F10); Iannone, R. et al., Neoplasia, 2013, 15:1400-1410 u Beavis PA , et al,,
Proc Natl Acad Sci. CIIIA, 2013, 110:14711-14716 (uccnenoBaHue MOKa3bIBAaeT, 4TO OJIOKana
A2A u CD73 cHUKaeT MeTacTa3sUpOBaHHE B MOJENU OMyXOJu MOJNOYHOHN skene3nl 4T1 ¢
BbICOKOH skcmpeccueii CD73). B HekoTOphIX BapwaHTax OCYIIECTBICHHUS HM300pETEHUs] pak
NpOCTaThl  MPEACTaBisseT COOOM  METAaCTaTHYEeCKUH  KaCTPallMOHHO-PE3UCTEHTHBIH  pak
npexncratenbHoi xkene3bl (MCRPC). B HEKOTOPBIX BapHaHTaxX OCYIIECTBJICHUS] KOJOPEKTAIbHBIN
pax mpencTaBisieT co0oit kojopekTaipHyio kapiuuHomy (CRC).

B HexoTOpBIX BapHaHTaxX OCYLIECTBIEHHs M300peTeHus 3a00eBaHNe U PACCTPOICTBO
NpeCTaBIsIeT COOOH pak Jerkux (HarmpuMmep, HEMEJIKOKJIETOUHBIN PaK JETKOro), MEJIaHOMY, pak
MOJDKEITYIOYHOM JKeJie3bl, paK MOJIOYHON >Keje3bl, MIIOCKOKJIETOUHBINH pak rOJOBBI U LIEH, pak
IPOCTaThl, paK IMEYEHHU, PaK TOJCTOM KUIIKH, pPaK SHIOMETPHUS, paK MOYEBOrO Iy3bIps, paK
KOXKM, PaK MaTKM, paK TOYKH, paK >KelyaKka Wi CcapkoMy. B HEKOTOpbIX BapHaHTax
OCYIIECTBIICHHS] H300PETEHHs CAPKOMa MPENCTaBIsAET COOON OMyxoyib ACKHMHA, TPO3JEBUIHYIO
CapKOMy, XOHApOcapkoMy, capkoMy IOuHra, 3J0KaueCTBEHHYIO TI'€MaHTHO3HIOTEIHOMY,
3JIOKaYeCTBEHHYIO LIBAaHHOMY, OCTEOCAPKOMY, albBEOJSIPHYI0 MATKOTKAHHYIO CapKOMY,
aHTHOCapKoMy, (QWUIOWAHYEO  KHCTOCApKOMY, BbIOyxaromyr aepmarodudpocapkomy,
J€CMOUHYIO OMyXOJIb, J€CMOIIJIACTUYECKYIO MEJIKOKPYTJIOKJIETOUHYIO OIMyXOJIb,
SMUTEIUOUAHYI0 CapKOMY, BHECKEJETHYI0 XOHAPOCAPKOMY, BHECKEJETHYIO OCTEOCapKOMY,
¢dubpocapkomy, raCTPOUHTECTHUHAJIBHYIO CTPOMAJIbHYIO OIyXOJIb (GIST),
r€MaHTHOTIEPULIUTOMY, TEMaHTHOCAPKOMY, capkoMy Karomu, nefiomuocapkomy, JHIIOCapKOMY,
muMpaHrnocapkomy, JTUMGPOCAPKOMY, 3JIOKAYECTBEHHYIO ONMyXOJb MepUpepHIeCcKX HEPBHBIX
obonouek (MPNST), neitpodudpocapkomMy, padbIoMHOCAPKOMY, CHHOBUAJIBHYIO CAPKOMY HWJIH
HenudpepeHInPOBAHHYO TUIEOMOP(HYIO CAPKOMY.

B HexoTOpBIX BapHaHTaxX OCYLIECTBICHHUs M300peTeHus 3a00JIeBaHNe UITH PACCTPOICTBO
npeAcTaBsieT CcoOOW Me30TEeNHOMY WM  aApPEHOKApLUHOMY. B  HEKOTOphIX BapuaHTax

OCylIeCcTBJIeHUs] u300pereHus 3a0oyieBaHME WM PACCTPOMCTBO  MPEACTaBISIET  COOOM
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Me30TeIMOMy. B HEKOTOphIX BapHaHTaX OCYIIECTBJIECHHS W300peTeHus, 3a0oieBaHHE WU
PacCTPOICTBO MpencTaBiseT cOO0H aapEeHOKAPILITHOMY.

MDSC (cympeccopHble KJIETKH MHUEJIOUIHOTO MPOUCXOXKIEHUS) MPENCTaBISIIOT COOOH
reTEPOreHHYIO IPYIIY UMMYHHBIX KJIETOK MHEJIOUAHOrO MPOMCXOKAEHUsS (CEeMENCTBO KIIETOK,
NPOUCXOAIINX U3 CTBOJOBBIX KJIETOK KOCTHOro mosra). MDSC cuipHO pacnpoCTpaHAThCS B
NATOJIOTUYECKUX CHUTyalMsIX, TaKUX KaK XPOHWYEeCKHe HHQPEKUUH U pPaK, B pe3yJbTaTe
U3MeHeHHOTO KpoBeTBopeHusi. MDSC oTinM4aroTCss OT IPYruX TUIIOB MUENOHIHBIX KIETOK, B
KOTOPBIX ~ OHM  OOJNamaloT  CHJIBHOW  HMMMYHOCYIPECCHBHONH  aKTUBHOCTBIO, a  HeE
UMMYHOCTUMYJIMPYIOIIUMK CBOMcTBaMH. [lomoOHO npyrum muenoumHbiM kierkam, MDSC
B3aUMOJIEHCTBYIOT C APYTHMH THIIAMH UMMYHHBIX KJIETOK, BKJIFOUast T-KJIETKH, NEHIPUTHBIE
KJIETKH, Makpodaru ¥ eCTeCTBEHHbIE KIETKH-KHIUIEPHI, YTOOBI perynupoBaTh ux (yHKImH. B
HEKOTOPBIX BApPUAHTAX OCYLIECTBJIEHHUs M300pETeHUs] COeTUHEHHsI U T. J., OUCAHHbIE B JAHHOM
IOKyMEHTE, MOKHO TMPUMEHSATh B CIOCO0Aax, OTHOCSINUXCS K PaKOBOH TKaHU (HAIpPUMED,
OMyXOJisiIM) C BbICOKOW uHpmIbTpampeii MDSC, BKJIO4Yas CONUIHBIE OMYXONH C BBICOKHM
6a3anpHBIM ypoBHEM Makpodara n/nim uapuisTpaun MDSC.

B HEKOTOpBIX BapuaHTaX OCYIIECTBICHUS COCOMHEHHS MO HACTOSALIEMY H300PETEHHIO
MOTYT TPUMEHSThCS ISl JIEYeHHsT BOCTANIEHHs] JIETKHX, BKJIIOYAsl HHIYLHUPOBAHHBIN
oneomutHOM (PUOPO3 JIETKUX U MOBPEKIEHUE, CBA3AHHOE ¢ Ne(PULIMTOM aIeHO3UHIE3aMUHA3bI
(Baraldi, et al., Chem. Rev., 2008, 108, 238-263).

B HEKOTOpBIX BapuUaHTaX OCYLIECTBICHHUS COCJUHEHHs] MO HACTOSINEMY OIMHCAHHIO
MO>KHO NPHUMEHSTh U JIEUEHHs] BOCHAJIUTENBHOrO 3a00JI€BaHUs, TAKOTO KaK ajuleprHuecKue
peakuuu (Hampumep, aJulepruueckue peaklnuy, 3aBUCUMBbIEe OT aZleHO3UHOBOTO peuenTtopa A2B)
U PyruX MMMYHHBIX PEaKLWi, 3aBUCUMBIX OT aJ€HO3MHOBOIO peuentopa. JomonHuTenbHbIe
BOCHIAJINTEJIbHBIE 3a00JIeBaHUS, KOTOPBIE MOXHO JIEYUTh C IIOMOLIBIO COEJHHEHHH 10
HACTOSIIIEMY ONHMCAHMIO, BKJIIOYAIOT PECIIMPATOPHBbIE PACCTPONCTBA, CEMNCHC, penepdy3HOHHOE
NOBPEXKIASHUE U TPOMOO3.

B HEKOTOpBIX BapuUaHTaX OCYLIECTBJIEHHS COEIUHEHHs] MO0 HACTOSIIEMY OIMHCAHHIO
MOYKHO TIPUMEHSITh JUIsl JICUEHUsI CEPAEUHO-COCY AUCThIX 3a00IeBaHMi, TAKUX KaK MIIEeMUYECKast
Oonesnp cepaua (MH(GApKT MHOKapaa, CTEHOKApAUWs, CepAedHass HEAOCTaTOYHOCTB),
nepedpoBackysipHOe 3a00JeBaHue (MHCYJIBT, TPAH3UTOPHAS UIIIEMHYECKast aTaka), 3a00jeBaHme
nepudepuIecknx apTepuil U aTepoCKIEePO3 aOpThl U aHEBPU3MA. ATEPOCKIEPO3 SIBISIETCS
OCHOBHBIM 3THOJIOTUYECKUM (PAKTOPOM MHOTHX THIIOB CEPAEYHO-COCYIUCTBIX 3a00JIeBaHHIA.
ATepockiepo3 HAaUWHAETCS B MTOIPOCTKOBOM BO3PACTE C JIMIMHUIAHBIX MMOJIOCOK, KOTOPBIE B 3pEJIOM
BO3pacTe MPOTPECCHPYIOT A0 OJsIlIeK M, HAKOHEL, MPHUBOAAT K TPOMOOTHUECKHM SIBJICHHUSIM,
KOTOpbI€ BBI3BIBAIOT 3aKYMOPKY COCYIOB, YTO MNPHUBOOUT K KJIMHUYECKH 3HAYHUMOMN
3a0051€BA€MOCTH M CMEPTHOCTH. AHTAaroOHHCTBI aJ€HO3WHOBOro peuenrtopa A2B wu
alleHO3MHOBOTO perienropa A2A MOryT ObITb MPUTOMHBI IJIsl NPENOTBpalleHusT 00pa30BaHuUs
arepockiepornueckux Omsmmek (Eisenstein, A. et al, J. Cell Physiol., 2015, 230(12), 2891-
2897).

B HeKOTOpBIX BapuaHTaX OCYIIECTBJICHUS COEOMHEHUS IO HACTOALIEMY H300pETEHHIO
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MOXKHO TPUMEHSATh JUIA JIEYeHUs HApyIIEHUH [BUTaTeNbHOW aKTUBHOCTH, JeduIHTa,
BBI3BAHHOTO JereHepaunneil 1oGaMUHHON CHCTEMBI IOJIOCAaTOro Tena; u Oone3nu IlapkuHcoHa,
HEKOTOpPbIX M3 MoTuBaluoHHbIX cumnromoB nemnpeccun (Collins, L. E. et al. Pharmacol.
Biochem. Behav., 2012, 100, 498-505.).

B HekoTOpBIX BapuaHTaX OCYIIECTBJICHUS COECJUHEHUs I10 HACTOALIEMY OIHCAHMIO
MOXXHO TPHMEHATh Uil JiedeHus auabera M CBS3aHHBIX C HHUM PAaCCTPOMCTB, TAaKUX Kak
MHCYJHMHOPE3UCTEHTHOCTh. JlnaGer Bimser Ha BbIPaOOTKY aneHO3MHA M SKCIIPECCHIO
aneHo3nHOBbIX peuentopoB A2B (A2BR), koropbie crumynupyroot Bbipabotky IL-6 u CRP,
UHCYJINHOPE3UCTEHTHOCTh M CBsI3b MeKAY A2BR OTHOHYKIIEOTHIHBIME MOJUMOpP(HU3MaMK FreHOB
(ADORA2B SNP) u mapkepamu BocmajeHus. [loBbilieHHas nepenada curnajio A2BR mpu
nnadere MOXKET YaCTUYHO TOBBIIATh WHCYJMHOPE3UCTEHTHOCTh 32 CYET IOBBILICHUS
NPOBOCTIAIUTENBHBIX MequatopoB. CenekruBHbie OiokaTopel A2BR MoryT ObITh PUrOAHBI AJIS
neuenns nHcymHopesuctenTHocTH (Figler, R. A. et al. Diabetes, 2011, 60 (2), 669-679).

[TomararoT, YTO COENMHEHHs, NPEACTABICHHbIE B JAHHOM JOKYMEHTE HampuMmep,
coequHenus: ¢opmynbl (I) wnm mOOble WX BapUAHTBl OCYIIECTBIIEHUS, MOTYT OOJanaTh
YAOBJIETBOPUTEIbHBIM (bapMaKoJIOTUIECKUM npoduiemM u MHOTOO0EIAI MU
OnodapmMarieBTUIECKIMH CBOHCTBAMHU, TAKUMHU KaK TOKCHKOJIOTHYECKHI MpOoQiib, METa0O0IM3M
u  (apMaKOKMHETHYECKHE CBOWCTBA, PACTBOPUMOCTb M MNPOHHUIAEMOCTb. IIOHATHO, dYTO
OTpeieNIeHHe MOAXOAAINX OnopapMaLeBTHUECKUX CBONHCTB W3BECTHO CIELMANICTY B JAaHHON
00NacTH TEXHUKH, Hanpumep, ONpeAeseHre HUTOTOKCUYHOCTH B KJIETKAaX WJIM WHIMOMpPOBAaHUE
OTIpeIeIEHHBIX MUIIEHEH M KaHAJIOB JJIS OIPEAeNIeHHs TOTEHIINAIbHOW TOKCHYHOCTH.

TepmMuHBI «MHANBHUIY) WU MALMEHTY», UCIOJIb3yEeMble B3aMMO3aMEHIEMO, OTHOCATCS K
M000My JKUBOTHOMY, BKJIFOYAsi MJIEKOIUTAIOINNX, TPENIOUTUTENBHO MBIIIAM, KPbICaM, APYTUM
IPBI3yHAM, KPOJIMKaM, co0akaM, KOTaM, CBUHBSIM, KPYITHOMY POraTOMY CKOTY, OBLIAM, JIOIIA/SIM
WY IPUMaTaM M HanboJiee MpearnouTUTEIBHO JIHO M.

@paza «repaneBTUYeCKH 3PPEKTHBHOE KOJIUYECTBO» OTHOCHUTCS K KOJHUYECTBY
AKTUBHOTO COEIMHEHUs] WK (PapMaleBTHUECKOTO areHTa, KOTOPOE BBI3bIBAET OMOJIOTHYECKUI
WIM MEOULMUHCKUH OTKJIMK B TKaHH, CHCTEME, >KUBOTHOM, WHIUBHIE WJIH YEJIOBEKE,
HEOOXOIMMBIN UCCIIEIOBATENIO, BETEPUHAPY, BPady HIIU APYTOMY KIUHHULIHCTY.

ITpu UCTIONB30BAHUM B JAAHHOM JOKYMEHTE, TEPMHH «JIEYEHHE» OTHOCHUTCS K OJHOMY
win Oonbiemy konmdecTBy u3 (1) mHruOmposanusi 3a00N€BaHUs;, Hanpumep, UHTHOMPOBAHUS
3a00JIeBaHMsI, TATOJIOTHYECKOTO COCTOSIHUS HJTH PACCTPOMCTBA Y MHAMBUIA, KOTOPBIN OINyIIaeT
WIA JEMOHCTPHPYET TNATOJIOTUI0 WM CHMIOTOMATOJIOTHIO 3a00NIeBaHMs, NAaTOJOTHYECKOTO
COCTOSIHUSI WJIM PacCTpOicTBa (m.e. MpeKpalleHHe AaTbHEHIIero pa3BUTHsSl MATOJOTUU W/WIN
cumnromaroniorun), u (2) ocnabnenus: 3adoneBaHus, Hanpumep, OCHadNeHus 3a0O0JieBaHUS,
NATOJIOTUYECKOTO COCTOSIHUSI WMJIM PAcCTPOHCTBA Y MHAMBHUAA, KOTOPBIA OLIYINAET WK
JIEMOHCTPHPYET MATOJOTUIO UM CUMIITOMATOJIOTHIO 3a00JI€BaHUS, MATOJIOTHYECKOrO COCTOSHUS
WIH PaccTpoiicTBa (m.e. oOpaTHOE pa3BUTHUE MATOJIOTUU W/WJIM CUMIITOMATOJIOTHH ), TAKOTO KaK
YMEHBLIEHNE TSDKECTH 3a00JI€BaHMUS.

B HEKOTOPBIX BapUaHTax OCYILICCTBJICHUA I/1306peTeHI/I$I COCAUHCHU II0 MOAaHHOMY



121

M300pPETEHUIO TPUTOMHBI AN MPOPUIAKTHKH WM CHIDKEHUS] PUCKA Pa3BUTHUsS JFOOOro U3
3a005€BaHM, YIIOMSHYTHIX B JAHHOM JOKYMEHTE; Hanpumep, NPOPUIAKTUKUA WA CHIKEHUS
pHuCKa pa3BUTUs 3a00JIEBaHMS, MATOJOTHYECKOTO COCTOSIHHSI WJIM PACCTPOINCTBA y WHAMBUIA,
KOTOPBIN MOXET OBITh TPEXPACIONOoKeH K 3a00JI€BaAHUIO, MATOJOTHYECKOMY COCTOSHHIO HJIH
pacCTpPOMCTBY, HO e€lle [OKa HE OIIyI[aeT WIA HE JEMOHCTPUPYET MaTOJIOTHIO WIIH
CHMIITOMATOJIOTHIO 3a00JI€BAHMUSI.

Kombunuposannvie mepanuu

1. Tepanuu UMMVHHBIX KOHTPOJILHBIX TOUEK

B HekoTOpbIX BapHaHTaX OCYILIECTBJICHUS M300pETEHHs NBOWHBbIE UHTHMOUTOPBI A2A U
A2B, npenioKeHHbIe B TaHHOM JOKYMEHTE, MOJKHO HCIIOJIb30BaTh B KOMOWHAIIMU C OTHUM WJIN
Oonee MHrHOUTOPAMH WMMYHHOW KOHTPOJIbHOM TOYKHM JUJIsl JICYEHHUS paKa, Kak OMNKCAHO B
JaHHOM JIOKyMeHTe. B OlHOM BapuaHTe OCYLIECTBICHHMsS KOMOMHALMIO C OOHMM WM Oolee
UHTUOUTOPAaMH MMMYHHOH KOHTPOJIbHOW TOYKH, KaK OMHMCAHO B JaHHOM JOKYMEHTE, MOXKHO
UCIIONb30BaTh AN JieueHuss MenaHoMmbl. CoeauHeHUsT N0 JaHHOMY OIHMCAHUIO MOTYT
NPUMEHITHCS B KOMOMHALMH C OOHUM WIH Oojiee HMHTHOUTOPAMH KOHTPOJIBHOW TOYKH
UMMYHHOTO OTBeTa. MIImrocTpaTiBHbBIE MPUMEPBl HHTHOUTOPOB UMMYHHBIX KOHTPOJIbHBIX TOYEK
BKJIFOYAIOT B C€0st MHTHOUTOPBI, HATIPABIICHHbIE HA MOJIEKYJIbl HMMYHHBIX KOHTPOJIbHBIX TOUEK,
takue kak CD20, CD28, CD40, CD122, CD9%6, CD73, CD47, GITR, CSFIR, JAK, PI3K
nensra, PBK ramma, TAM, aprunasa, HPK1, CD137 (tak:xe usBectHbiii kak 4-1BB), ICOS,
B7-H3, B7-H4, BTLA, CTLA-4, LAG3, TIM3, VISTA, TIGIT, PD-1, PD-L1 u PD-L2. B
HEKOTOPBIX BAPUAHTAX OCYLIECTBIEHHS M300PETEHHs MOJIEKYJIa UMMYHHOM KOHTPOJIbBHONW TOYKU
MPEICTaBIsIET COOOH MOJIEKYJTy, CTUMYJIUPYIOIY0 KOHTPOJIBHYIO TOUKY, BeIOpaHHyi0 3 CD27,
CD28, CD40, ICOS, 0X40, GITR u CDI137. B HexkoTOpbIX BapHaHTaxX OCYLIECTBJICHMUS
U300peTeHns] MOJIeKyJla MMMYHHOH KOHTPOJIBHOH TOYKM IpeACTaBisier coOOi MoJekyny,
MHTHOMPYIOLIYIO KOHTPOJIBHYIO TOUKY, BeiOpanHyto 3 A2AR, B7-H3, B7-H4, BTLA, CTLA-4,
IDO, KIR, LAG3, PD-1, TIM3, TIGIT u VISTA. B HekoTOpbIX BapuaHTax OCYIIECTBIJIEHHUS
u300peTeHns] COCNUHEHUs, MPEIJIOKEHHbIE B JAHHOM JOKYMEHTE, MOXXHO HCIIOJb30BAaTh B
KOMOWHAIMK C OOHUM WK OoJiee areHTamu, BbIOpaHHbIME U3 HHrHOUTOpOoB KIR, MHrHONTOpOB
TIGIT, uaruduropos LAIR1, uaruburopos CD160, uarnburopos 2B4 u uarudouropos TGFR-
Oera.

B HekoTOpBhIX BapHaHTaX OCYLIECTBJICHUS M300pETEeHHs NBOWHBbIE MHTHOUTOPBI A2A u
A2B, npenyioKeHHbIe B TaHHOM JOKYMEHTE, MOJKHO HCIIOJIb30BaTh B KOMOWHAIIMU C OTHUM WJIN
OoJjiee aroHUCTAMU MOJIEKYJT UMMYHHOW KOHTPOJIbHOH ToukH, Hampumep, OX40, CD27, 0X40,
GITR u CD137 (Takxe u3BecTHbIN Kak 4-1BB).

B HekoTOphIX BapuaHTax OCYLIECTBICHHS H300PETEHUs] HMHTCHOUTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIbHOHM TOYKH TNpenCTaBsieT coOoi antureno aHntu-PD1, antureno antu-PD-
L1 unu antureno antu-CTLA-4.

B HekoTOpbIX BapuaHTax OCYLIECTBIEHHS H300PETEHUs] HMHTCHOUTOP MOJIEKYJIBI
UMMYHHOH KOHTPOJILHOM TOYKM mpexacraBiser coboit wuHruOutop PD-1, Hampumep

MOHOKJIOHAJIbHOE aHTHTENO0 aHTH-PD-1. B HEKOTOpBIX BapHaHTax OCYINECTBJICHUS U300pETeHUs
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MOHOKJIOHAJIbHOE aHTHTeNo aHTH-PD-1 mnpencraensier coboii HuBOMyMad, meMOponmn3ymad
(Taxcke m3BecTHbIN kak MK-3475), nypeanymab (Imfinzi®), mugunuzymad, SHR-1210, PDROO01,
MGAO12, PDRO0O1, ABI22 wunmu AMP-224. B HeKOTOpBIX BapuUaHTax OCYLIECTBJICHUs
n300peTeHns] MOHOKJIOHaNbHOE aHTHTeNno aHtu-PD-1 mpencraBnser coboit HuBomymald umu
neMOponn3ymad. B HEKOTOpBIX BapuaHTaX OCYINECTBIEHUS M300peTeHHs: aHTHTesno aHtu-PDI
npezacTasisier coboit memOponu3ymad. B HEKOTOPBIX BapraHTaX OCYIIECTBJICHUS M300pETEeHUs
antuteno antu-PD-1 npencrasiser coboit MGAO12. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHS
u3obperenusi antureno aHtu-PD1 mpencrasnsier codoit SHR-1210. Ipyrue mpoTHBOpaKOBbIE
CpPeACTBa BKJIIOYAKOT TEpPANeBTHUUECKHE CPEICTBA HAa OCHOBE aHTUTeN, Takue kak 4-1BB
(Harmpumep, ypenymal, yToMmiymao).

B HEKOTOpBIX BapWaHTaX OCYLIECTBJICHUS H300pETEHHs MOJEKyJla HHTHOUTOpa
UMMYHHOW KOHTPOJIbHOW TOYKHM TpeactaBisier codoit wuHrubmrop PD-L1, Hanpumep,
MOHOKJIOHAJIbHOE ~ aHTuTeno aHTu-PD-L1. B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUs
n300peTeHns MOHOKJIOHaNbHOE aHTuTeno aHtu-PD-L1 mnpencrasmsier coboit BMS-935559,
MEDI4736, MPDL3280A (Takxe u3secTHblil kak RG7446) nnmn MSB0010718C. B HekoTopsIx
BapHaHTaX  OCYLIECTBJICHUS  U300pETeHHs] MOHOKJIOHaJIbHOe  aHTuTeNno  aHTu-PD-L1
npenctasisier codoit MPDL3280A unmu MEDI4736.

B HekoTOphIX BapuaHTax OCYLIECTBICHHS H300PETEHUs] HMHTCHOUTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIbHON TOYKHM mpenctasisier coboii marndburop PD-1 u PD-L1, manpumep
MOHOKJIOHaJIbHOe aHTuTesno aHTu-PD-1/PD-L1. B HekoTOpbIX BapHaHTax OCYIIECTBJICHUS
nu3o0perenus antu-PD-1/PD-L1 npencrasnser coboit MCLA-136.

B HEKOTOpBIX BapHaHTax OCYINECTBJIEHUS N300peTeHNs] HHTHOUTOP MpPECTaBIsieT OO0t
MCLA-145.

B HEKOTOpBIX BapHAHTAaX OCYIIECTBJICHUS M300PETEeHHUS HMHIHOMTOP MOJIEKYJIbI
UMMYHHOW KOHTPOJIbHOW TOYKH mpencrasisier codoi naruourop CTLA-4, HanpuMep aHTHTENO
antu-CTLA-4. B HEKOTOpBIX BapHaHTaxX OCYIIECTBJICHUs n300peTenus: antureno antu-CTLA-4
npezacrasisier codoi unmmumymad, Tpemenumymad, AGEN1884 umun CP-675,206.

B HekoTOpbIX BapuaHTax OCYLIECTBICHHS W300PETEHUs] HMHTHOUTOP MOJIEKYJIbI
UMMYHHOW KOHTPOJIbHOW TOYKH TpeacTaBisier coboii naruburop LAG3, Hanpumep aHTHTENO
antu-LAG3. B HEKOTOpBIX BapuaHTax OCYLIECTBIEHHs H300peTeHust aHTUTeno aHTH-LAG3
npenctasisier codoit BMS-986016, LAGS25 nnu INCAGN2385.

B HekoTOpbIX BapuaHTax OCYLIECTBICHHS H300PETEHUs] HMHTHOUTOP MOJIEKYJIbI
UMMYHHOH KOHTpPOJIBHOM TOYKH mpexacTtaBisier codol mHrudutop TIM3, Hanpumep aHTHUTENO
antu-TIM3. B HEKOTOpBIX BapHaHTaX OCYINECTBJIECHUS H300peTeHHss aHTHTENO aHTu-1IM3
npenctasisier codoit INCAGN2390, MBG453 umu TSR-022.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS H300PETEHHs MOJEKyJla HHTHOUTOpa
UMMYHHOH KOHTPOJBHOH Touku siBisiercss uHruouropom GITR, Hampumep, aHTuUTENnO aHTH-
GITR. B HekoTOpeIX BapHaHTax OCylIeCTBIeHUs wu3o0perenuss antureno aHtu-GITR
npencrasisier coboit TRXS518, MK-4166, INCAGN1876, MK-1248, AMG228, BMS-986156,
GWN323 nnu MEDI1873.
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B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS H300pPETEHHs MOJEKyJla HHTHOUTOpa
MMMYHHOH KOHTPOJIbHOW TOYKH siBisieTcss aroHuctoM OX40, HanmpuMep, arOHUCTOM aHTHUTENA
OX40 mmu cnurtoro Oenka OX40L. B HEKOTOpBIX BapHaHTaxX OCYLIECTBIEHHs H300pETEeHUs
antureno aHTu-OX40 mpencrasmsier coboit MEDIOS62, MOXR-0916, PF-04518600,
GSK3174998 wunu BMS-986178. B HekOTOpBIX BapuaHTax OCYIIECTBICHUS H300peTeHHs
cutbiii 6enok OX40L npencrasnsier coboit MEDI6383.

B HEKOTOpBIX BapHAHTAaX OCYIIECTBJICHUS M300PETEeHHUS HMHIHOMTOP MOJIEKYJIbI
UMMYHHOW KOHTPOJIbHOM TOYKH mpencrtaBiseT coboit maruourop CD20, Hampumep aHTHTENO
antu-CD20. B HEKOTOpBIX BapHaHTaX OCYIIECTBJIECHUs H300peTeHus aHtuteso aHtu-CD20
npeacTasisier co00it OOMHYTY3yMad HIIH PUTYKCUMAO.

CoenuHeHHsT TO HACTOSIIEMY OINHMCAHUIO MOTYT TPUMEHATHCS B KOMOWHALMH C
OucnerpUUHBIMU aHTUTENAMH. B HEKOTOPBIX BapUaHTaX OCYILIECTBICHHUS ONWH M3 JIOMEHOB
oucnenupryeckux antuten HanenuBaercs Ha PD-1, PD-L1, CTLA-4, GITR, OX40, TIM3,
LAG3, CDI137, ICOS, CD3, onyxonecneunpudeckre anturenol (Hanpumep, CD70) wmm
peuenrop TGFp.

B HekoTOpeIX BapuaHTax OCYILECTBIEHHUs COEJUHEHHUS [0 HACTOALIEMY OMHCAHMIO
MOXKHO TPHUMEHSITh B KOMOMHALIMM C OZHUM WM Oojiee MHIHMOMTOpaMH MeTabOIMYeCKHX
¢depmeHToB. B HEKOTOpBIX  BapWaHTaxX  OCYIIECTBJICHUs  W300pPETEHUs]  MHTHOWUTOP
metabommyueckoro (epmenTta mpencrasisier codoit mHruOutop IDO1, TDO wunm apruHasbl.
ITpumeps! uarudburopos IDO1 BrmouarotT smakanocrar, NLG919, BMS-986205, PF-06840003,
I0M2983, RG-70099 u LY338196.

Kak npenycMoTpeHO NMOBCIOY, JONOJIHUTENbHbIE COSTUHEHNS], THTUOUTOPBI, ar€HThI U T.
A. MOXHO KOMOMHHMPOBaTb C HACTOSIIUM COEIMHEHWEM B OIHOH WIM HeNpepbIBHOM
JIEKapCTBEHHOH (hopMe MM MX MOKHO BBOAUTH OAHOBPEMEHHO WM IOCJIEAOBATEIbHO B BHIE
OTZAENbHBIX JIEKAPCTBEHHBIX (POpM.

II. Tepamuu paka

Ha pocT 1 BBIKMBaeMOCTb PAKOBBIX KJIETOK MOTYT BJIUSITh MHOTOYHCJIEHHBIE CUTHAJIbHbIE
nytd. Takum oOpazom, 3((eKTUBHbIM sBISIETCS OOBEAMHEHUE PA3IMYHBIX HMHIHOUTOPOB
(bepMeHTOB/OENKOB/PELENnTOPOB, KOTOPbIE HM3MEHSIFOT aKTHBHOCTb PA3JIMYHBIX MHINEHEH, s
JICYSHHs TAKUX IMATOJOTHYECKMX cocTossHMN. HarenuBanue Ha Oojiee 4eM ONWH CHUTHAJIbHBINA
nyTh (Wi Oojiee YeM OAHY OHOJIOTHYECKYIO MOJIEKYJY, BOBJICUEHHYIO B JAHHBIM CHTHAJIbHBIN
NyTh) MOXET YMEHBIIATh BEPOSTHOCTb BO3HHUKHOBEHHUS YCTOWYHBOCTH K JIEKAPCTBEHHOMY
CPEACTBY B KJIETOYHOH MOMYJISIIAN H/MIIH YMEHbIIATh TOKCHYHOCTD JIEUEHHSI.

CoenuHeHus 10 JaHHOMY OITHMCAHUIO MOYKHO HCIIONIb30BaTh B KOMOWHAIIMU C OHUM WU
Oosee npyrux HMHTUOUTOPOB (hepMeHTOB/OEIKOB/pelenTOpOB WM OJHOW Wiu Oojee Teparwuii
I JedeHust 3a0oneBaHMi, Takux Kak pak. I[Ipumeper 3a0oneBaHMil M NMOKa3aHWHA, KOTOPBIE
MOJKHO JIEYUTh C TIOMOIIBI0 KOMOMHHPOBAHHON TEpaIuy, BKIIOYAIOT T€, KOTOPbIE OMHCAHBI B
TAHHOM JJOKYMEHTE.

CoenuHeHns: MO HACTOSIIEMY H300pPETEHUI0 MOJKHO IMPUMEHSTh B COYETAHUU C OTHUM

unu Ooee JAOMNOJHUTCIIbHBIMU q)apMaLIeBTI/ILIeCKI/IMI/I arcHraMy, TaKUMHW KaK, HaIlpUuMeEp,
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XUMHOTEPANIEBTUYECKHE  CPEACTBA,  MMMYHOOHKOJIOTHUECKHWE  areHThl,  WHTUOHUTOPHI
MeTa0OIMUeCKNX (PEepMEHTOB, HHTHOMTOPHI XEMOKMHOBBIX pPELENTOPOB W  HMHIHOUTOPBI
docdaraszpl, a TakKe TapreTHyro Tepamnuio, Takyio kak Ber-Abl, Flt-3, EGFR, HER2, JAK, c-
MET, VEGFR, PDGFR, c-Kit, IGF-1R, RAF u unruburopst FAK xunassl. Ogun wim 6onee
JOTIOJIHUTENBHBIX (PapMalleBTUYECKUX areHTOB MOKHO BBOJUTH NMALIMEHTY OJHOBPEMEHHO WU
NIOCJIEI0BATENIBHO.

Hanpumep, coenuHeHus!, ONMMCAHHBIE B JAHHOM IOKYMEHTE, MOTYT OBITh OOBEIUHEHBI C
OIHUM WK 0oJiee HHIHOUTOPAMHU CIEAYIOIIUX KUHA3 JJIS JICUEHHs paka U IPyrux 3a0ojieBaHUi
WM PacCTPOMCTB, onmucaHHbIX B gaHHOM aokymente: Aktl, Akt2, Akt3, TGF-BR, PKA, PKG,
PKC, CaM-kunasa, ¢pochopunazakunaza, MEKK, ERK, MAPK, mTOR, EGFR, HER2, HER3,
HER4, INS-R, IGF-1R, IR-R, PDGFaR, PDGFBR, CSFIR, KIT, FLK-II, KDR/FLK-1, FLK-4,
fit-1, FGFR1, FGFR2, FGFR3, FGFR4, c-Met, Ron, Sea, TRKA, TRKB, TRKC, FLT3,
VEGFR/FIt2, Fit4, EphAl, EphA2, EphA3, EphB2, EphB4, Tie2, Src, Fyn, Lck, Fgr, Btk, Fak,
SYK, FRK, JAK, ABL, ALK u B-Raf. Heorpanuuusaromue npuMepbl HHTHOUTOPOB, KOTOPBIE
MOKHO KOMOWHHMPOBATH C COCIWHEHHMSMH IO HACTOSIIEMY OIHMCAHUIO IS JICYCHUS paka U
Apyrux 3a00JeBaHUN M PACCTPOWCTB, OMUCAHHBIX B JAHHOM JOKYMEHTE, BKIIIOYAIOT B CeOs
unrunoutop FGFR (FGFR1, FGFR2, FGFR3 unu FGFR4, nanpumep, INCB54828, INCB62079
u INCB63904), narudurtop JAK (JAK1 n/uma JAK?2, Hanpumep, pyKCOTUTHHUO, bapuyumunud
unu INCB39110), waruburop IDO (mampumep, smakamoctat, NLG919 mnmu BMS-986205),
uaruourop LSD1 (manpumep, INCB59872 u INCB60003), uaruourop TDO, uarudurop PI3K-
nenpra (Hanpumep, INCBS50797 u INCBS50465), wunruburop Pim, wunruburop CSFIR,
tupo3uHkuHaszel TAM-peuenropa (Tyro-3, Axl m Mer), MHrHOUTOpP T'MCTOHEALETHIIA3bI
(HDAC), Taxo#i kak umuruourop HDACS, mHrHOMTOp aHruoreHesa, MHIHOMTOp peLenTtopa
UHTEpJEeHKNHa, OpOM M MHIHOMTOPbI SKCTPAKOHLEBBIX WIEHOB CeMeHCTBa (Hampumep,
UHrHONTOpPBI foMeHoB Opoma uim uHruourops! BET, takne xax INCB54329 u INCB57643) u
AHTArOHUCT PELeNTopa aAeHO3MHA WM X KOMOWHAIIMH.

[Tpumeps! aHTHTEN ISl TPUMEHEHUSI B KOMOMHUPOBAHHOW TEpAINiy BKIFOYAKOT B ceOsl,
HO HE OIPAaHMYMBAIOTCS UMH, TpacTty3ymad (Hampumep, antu-HER?2), panubuzymad (Hanpumep,
antu-VEGF-A), Oeaunszymal (TOproBoe HaMMEHOBAaHUE aBacTWH, Hanpumep, aHTu-VEGF,
naautymymad (Hanpumep, aHtH-EGFR), nerykcumab (wampumep, antu-EGFR), purykcan
(artu-CD20) u anTUTENa, HanpaBieHHble Ha ¢c-MET.

Onun wmm Oonee W3 CIEAYIOLIMX areHTOB MOTYT OBbITh HCIOJNB30BAaHBI B COYETAHUH C
COEAMHEHUSIMHU TI0 HACTOSIIIEMY ONMHCAHUIO M MPEJICTABIEHbl B KAUECTBE HEOTPAHMYMBAIOIIETO
CIHCKA: LUTOCTATHYECKUI AareHT, LUCIUIATHH, JOKCOPYOHMIIMH, TaKCOTEp, TAaKCOJN, 3TOMO3HI,
UPUHOTEKaH, KaMITOCTap, TOMIOTEKAH, MAKJIUTAKCEN, TOLETAKCEN, STIOTHIIOHBI, TAMOKCH(]EH, S5-
dTopypammi, MeToTpekcat, Temo3onomua, uukiodochammn, SCH 66336, R115777, L778,123,
BMS 214662, IRESSA™(re¢purunuc), TARCEVA™ (spnorunu®), anturena x EGFR,
GLEEVEC™

xjgopMmernH, wudochamun, wmendanaH, XjaopamOyII, NUNOOPOMAaH, TPUITHICHMEIAMHUH,

, uHTpOH, ara-C, agpuaMHLIMH, IUTOKCAH, TreMUUTaOWH, ypalUWJIOBBIA HIIPHUT,

TpudTHIIeHTHODOChopaMuH, OycyibdaH, KapMyCTHUH, JIOMYCTHH, CTPENTO30LMH, JakapOasuH,
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¢bnokcypunuH, uurtapabuH, 6-MepkanTomypuH, O-TmoryaHuH, ¢uynapabun  ¢docdar,
okcamuriatuH, JeikoBupuH, ELOXATIN™, ™ (okcanuruiaTHH), TEHTOCTATUH, BHHOJIACTHH,
BUHKPUCTUH, BHUHAE3HMH, OJICOMUIIMH, MAAKTUHOMHLMWH, JAayHOPYOMLIMH, JOKCOPYOHLIMH,
SNUPYOMLIMH, WAAPYOWIMH, MHTPAMHULMH, JA€30KCHKOpopMmuiuuH, wMmuromuuuH-C, L-
acraparmHasa, TEHUNO3HJ  17a-3THHHIACTPAAUON,  AMITHICTHIOECTPON,  TECTOCTEPOH,
NperHU30H, (IyOKCUMECTEPOH, MPEOHU30H, (PJIyOKCHMECTepPOH, APOMOCTAHOJOH MPOMHOHAT,
TECTOJIAKTOH, ~MEreCTpOoJIalleTaT, MEeTIJINPEAHU30JO0H, METHITECTOCTEPOH, IPEIHHU30JIOH,
TPUAMLIMHOJIOH, XJIOPTPUAHHU3EH, TUAPOKCUIIPOreCTEPOH, AaMHUIIIOTETUMHI, SCTPAMYCTHH,
MEAPOKCUTIPOTECTEPOH aleTaT, Jeunponua, guayramun, tTopemudeH, ro3epeint, KapOoIuiaThH,
THAPOKCUMOYEBHUHA, AaMCAKpUH, TMpPOKapOasWH, MUTOTAH, MHTOKCAHTPOH, JIEBAMU3OJI,
HaBEJIbOUH, aHaCTPa3oll, JIEeTPa3o, KaneuuTaOuH, penokcaduH, nposokcaduH,
rekcametunmenamus, asactud, HERCEPTIN™ (tpactysyma6), BEXXAR™ (to3urymomab),
VELCADE™  (Gopresomu6), ZEVALIN™ (uGpurymoma® tuykceran), TRISENOX™
(Tpuokcua Mbimbska), XELODA™ (xaneuurabun), sunopentun, noppumep, ERBITUX™
(uerykcumab), TuOTema, ajbTpeTamMuH, MendaiaH, Tpacty3ymad, nepo3on, (ynbBeCTpaHT,
sk3emectad, wudochomun, purykcumad, C225 (uerykcumald), kammat, (amemry3ymal),
kiodapabun, KIagpuOuH, aUANKONIOH, PUTYKCAH, CYHUTHHHO, 1acaTUHUO, Te3armradul, Smll,
¢baynapabuH, MEHTOCTATHUH, TPUATIHH, TUAOKC, TPUMUIOKC, aMuaokc, 3-AP u MDL-101.731.
CoenuHeHHss 1O JAHHOMY OITMCAHMIO MOTYT JOIOJHUTEIBHO TPUMEHATHCS B
KOMOMHAIMKU € APYTUMH CriocobaMy JIeUeHHsl paka, HarnpuMep XHUMHOTEpaIruel, Jy4eBOi
Tepanuen, NPULIEJIbHON Tepanueil OMyXxoJieH, BCIIOMOIaTe/IbHOM Tepanuel, UMMYyHOTepanuen
win xupyprueil. IlpuMepsl UMMyHOTEpanuu BKIIOYAIOT B ceOsl JieueHHe C HCIOJIb30BAHHUEM
uuToKuHOB (Hampumep, uHtrepdepons, GM-CSF (I'MKC®), G-CSF (I'KC®), 1L-2 (MJ12)),
UMMYHOTepanuio ¢ ucnosnb3oBanueM CRS-207, npoTHBOpPakoBYIO BAaKLHUHY, MOHOKJIOHAJIBHOE
AHTUTENIO, AAONTHUBHBIN NepeHoc T-KJIeTOK, arOHUCTBI TOJI-perentopos, aroHucTel STING,
OHKOJIITUYECKYIO BHPOTEPANUI0 M MMMYHOMOIYJHUPYIOIIHE Majble MOJIEKYJbl, B TOM YHCIIE
tamuaomua wian uHruourop JAK1/2, u tomy mnomobHoe. CoenuiHEHHs] MOXKHO BBOIHUTH B
KOMOMHAIMU C ONHUM WM Oojiee TPOTHBOPAKOBBIX JIEKAPCTBEHHBIX CPEACTB, TAKUX Kak
XUMHOTEpANeBTHYECKHE MpenapaThl. [IpuMepbl XMMHUOTEpANIeBTUUECKIX MPEMapaToOB BKIFOYAIOT
B ce0s moOol W3 chenyromero: adapenuke, albAeCIeHKHH, aleMTy3yMald, aJuTPEeTHHOWH,
AJJIONYPUHOJ, alNTPETAMHH, AaHACTPO30J, TPEXOKHUCh MBIIIbSKA, aclaparnHasa, a3alUuTHANH,
OeBann3zymad, OGekcaporeH, OapuuTHUO, OneomunH, doprezomud, Goprezomud, Oycynbbhan
BHYTPUBEHHO, Oycysb(daH MepopajbHO, KaJyCTEPOH, KarneuuTaOuH, KapOOIIaTHH, KapMyCTHH,
HeTyKkcuMad, xyopaMOyIHJ, UUCIUIATHH, KJIagpuOuH, KiodapabuH, nukiodochamun,
nurapaOuH, nakapOa3wH, NAKTHHOMHUIMH, AAJbTETIAPUH HATPHs, AayHOPYOWIIMH, HeruTaOWH,
NCHIWICHKUH, JCHWIEHKUH JUQTUTOKC, HNEKCPA3OKCaH, JOLETaKCeNl, JOKCOpyOHIHH,
APOMOCTAHOJIOHA MPOMHOHAT, SKYJIU3YMa0, SMUPYOULMH, SPJIOTHHHO, CTPAMyCTHH, STOTIO3HIA
docdar, sTonozun, skcemectaH, peHTaHWIAa OUTPaT, punrpactum, GpiaokcypunuH, paynapabuH,
¢dropypauwmn, ¢ynsectpaHt, reUHUTUO, reMUUTAOWH, reMTy3yMad O30TaMHLIUH, TO3epesnHa

areraT, THCTpPeNMHA alerar, MOpuTymMomMad THyKceTaH, unapyouuuH udocdamun, mMaTuHHOA
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Mme3wnat, uHTeppepoH anbda-2a, HPUHOTEKAH, JIAMATUHWUOA [OWUTO3WJIAT, JICHAJIUIOMHUI,
JETPO30JI, JIEHKOBOPHH, JIEMNpONHIa aueTaT, JIeBaMH30J, JIOMYCTHH, MEXJOPETaMHUH,
MerecTpojia aueTart, MeidanaH, MEpKaNnTONypHUH, METOTpeKcaT, MeTokcaseH, mMuromMunuH C,
MHUTOTaH, MUTOKCAHTPOH, HAHJPOJIOHA (PeHMNIPONUOHAT, HenapaOul, HopeTymomad, onamnapuo,
OKCAJIMIUIATUH, NaKJIWTAKCeNl, MaMHUAPOHAT, MaHUTYMyMaO, Idracrnaprasa, MAMpUIrPacTUM,
HeMeTpeKcel] OMHATPUsL, MEHTOCTATHH, MUIOOPOMaH, IUIMKAMHLUH, NMPOKapOa3uH, XWHAKPUH,
pacOypukasza, purykcumad, pyKCOJIMTUHUO, pyKamapud, CTPENTO30LMH, TaMOKCHU(]EH,
TEMO30JIOMHUJI, TEHUIO3HJ, TECTOJAKTOH, TAJMAOMUA, THOTYaHWH, THOTENa, TOMOTEKaH,
topemuden, Toutymomad, TpacTy3ymad, TPETHHOWH, Yypalil MyCTapid, BaJpyOUIUH,
BUHOJIACTHH, BUHKPUCTHH, BUHOPEJIONH, BOPUHOCTAT, HUpanapud, Beaunapud, tamazonapud, u
30JI€APOHAT.

JIONOSTHAUTE IBHBIE MTPUMEPBl XUMUOTEPANEBTUYECKUX CPENCTB BKIFOYAOT WHTUOHTOPHI
npoTeocoM (Hampumep, OOpTe30Mub), TATHIOMUA, PEBIMMHL U areHThl, noppexaaromue JJHK,
Takue Kak Mendanan, 1okcopyOuruH, uukiodocamus, BUHKPUCTHH, 3TONO3U, KAPMYCTHH H
TOMY MOAOOHOE.

ITpumeps! narnOuTopoB Ber-Abl Brimouarot B cebst umatnan® mesunat (GLEEVAC™),
HWIOTHHHUO, Aa3aTUHUO, 0O3yTHHMO W TOHATHHUO M (PapMalEeBTUYECKH TPUEMJIEMbIE COJIH.
Jpyrue mpuMepsl MOAXOASIIUX WHrHOMTOpPOB Ber-Abl BrmrowaroT B cebs COeqUHEHHS] U WX
bapmareBTHIECKH TPUEMJIEMBIE COJIM POAOB U BUIOB, packpbIThiX B nateHTe CIIIA Ne 5521184,
WO 04/005281 u 3asBka CIITA Ne 60/578491.

IIpumep mnoxgxomsimux wuHruOutopos Flt-3  Brmouaror B cebd MUIOCTaypHH,
aecTaypTMHUO, nuHU(pAHUO, CYHUTHHMO, CYHUTHMHHUO, Maneat, copadeHud, KBHU3apTUHUO,
KpeHosmanuO, nakputuHuO, TaHayTuHHO, PLX3397 u ASP2215 u ux ¢apmaneBTHuecku
npuemiieMble conu. Jpyroi npumep noaxomsmux uHruoutopos Flt-3 Brimouaer coenuHeHus u
ux (hapmaneBTHUECKH MpUeMIieMble coiH, packpbiteie B WO 03/037347, WO 03/099771 u WO
04/046120.

IMpumep mnomxomsumx wHrHONTOpoB RAF Brirodaer pabpadenud, copadennd wu
Bemypadenud, a Taxke ux papmManeBTUIeCKH MpueMieMble conu. J[pyroi npumep NOAXOISALIINX
uHruouropoB RAF BkiIroUaeT coenuHeHuss M MX (papManeBTUYECKH NMPUEMIIEMBIE COJIH, KaK
orucano B WO 00/09495 u WO 05/028444.

IMpumep nopxomsammx uHruOutopoB FAK Bkimouaer B ceds VS-4718, VS-5095, VS-
6062, VS-6063, BI853520 u GSK2256098, u ux (hapManeBTHUECKH pUeMyieMble conu. Jpyroit
npumMep mnoxaxoasmux uHruouropos FAK BkiIrowaeT coenmHeHHs W UX (papManeBTHUECKH
npuemJieMble Coiii, kak omucano B WO 04/080980, WO 04/056786, WO 03/024967, WO
01/064655, WO 00/053595 u WO 01/014402

B HeKOTOpBIX BapHaHTax OCYLIECTBICHHS H300PETEHUs COEAMHEHHUs IO JTaHHOMY
OMHCAHUIO MOTYT TMPUMEHATh B KOMOHMHALMK C OOHMM MK Oollee OPYTMMH HHTHOUTOPaMHU
KWHA3bl, BKJIIOYAs UMATUHUO, OCOOEHHO I JIEUSHHs MAIeHTOB, YCTOWYMBBIX K MUMATHHUOY
WIN APYTUMU UHTHOUTOPAMH KMHA3bL.

B HEKOTOPBIX BapUaHTax OCYILICCTBJICHUA I/1306peTeHI/I$I COCAUHCHU II0 MOAaHHOMY
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OIMUCAHHUIO MOTYT HCIOJNb30BATHCS B KOMOMHALMK C XMMHOTEPANIEBTUYECKHM CPEICTBOM IPHU
JEYEHNH paka M MOXET YJYUYLINTh OTBET Ha JIeUeHHEe II0 CPAaBHEHUIO C OTBETOM Ha
XUMHOTEPANIEBTUYECKUI areHT OTAENbHO, Oe3 YCWIeHHs ero TOoKcuueckux s¢dekros. B
HEKOTOPBbIX BAapUAHTaX OCYLIECTBJICHUS H300pPETEHUs COEAMHEHHs [0 JAHHOMY OINHMCaHHIO
MOTYT NPUMEHSTHCS B KOMOMHALMM C XUMHOTEPANEBTUYECKUM CPEICTBOM, MPEAJIOKEHHBIM B
DaHHOM JoKyMeHTe. Hanmpumep, nomosHuTeNbHbIE (apMalieBTHUECKUE areHThI, HCIIOIb3yeMble
IIpY JICUEHUH MHOKECTBEHHOI MUEJIOMBI, MOTYT BKJIIOUATh B ce0st, 6e3 orpaHnueHus1, Mendanas,
mendanaH e npeaHn3oH [MP], mokcopyOuuuH, nekcaMeTa3oH U Benkeun (Oopte3omud).
Jlpyrue NOTMOJHUTEbHbIE AreHThI, MCIOJb3YeMble MPH JICYSHUH MHOXKECTBEHHOW MHEJIOMBI,
BKIrO4atoT B ceOst Ber-Abl, Flt-3, RAF u unruburoper kunaset FAK. B HeKoTOpbIX BapuaHTax
OCYIIECTBIIEHHUsS] M300PETeHHs areHT MPEACTABISET COOOM ANKUIMPYIOLIMA areHT, WHruOUTOp
NPOTEACOMBI, KOPTUKOCTEPOU WJIM UMMYHOMOXYJIUPYIOIIHUN areHT. [IpuMepb! aIKuIupyomero
areHta BKmo4aroT B cebs mukinodochamun (CY), mendanan (MEL) u Oenmamyctun. B
HEKOTOPBbIX BApUAHTAX OCYINECTBJICHUS H300PETEHHs] MHTHOUTOP MPOTEacOM MPEACTABISET
coboii kapdumomud. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHS M300PETEHUS] KOPTHKOCTEPOHT
npencrasisier coboii nekcamerasoH (DEX). B HekoTOpbIX BapuaHTaX OCYIIECTBIICHHUS
n300peTeHNs UMMYHOMOYJIUPYIOIIEe CPEeNCTBO npeacrasisier codoit nenamunomun (LEN) mwmm
nomauaomus (POM). AnnuTuBHBIE WK CUHEPTeTHUECKHE 3 PEeKThI ABISIOTCS JKeaTeIbHbIMU
pesyabpraTamu koMOuHarmu nHruouropa PI3K mo HacTosmeMy ONMHMCAHUIO C JOTOJHUTENBHBIM
areHTOM.

B HekOoTOpBIX BapHaHTax OCYLIECTBJICHHUS M300pPETEHUS COEAMHEHHUs I0 JaHHOMY
OIHCAHMIO MOTYT NPUMEHSThCS B koMOnHauuu ¢ uaruouropom JAK nmu PI3KS.

AreHTbI MOTYT OBITh KOMOMHHPOBAHBI C HACTOSIINM COEJHHEHHEM B €IMHUYHOW HIIH
HETpepbIBHON JO3UPOBAHHON (OpPME, WIJIM areHTbl MOTYT BBOAMTBHCS OZHOBPEMEHHO WM
IIOCJIEIOBATENILHO B BHJE OTIEJIBHBIX TO3UPOBAHHBIX (hOPM.

CoenuHeHuUs 1O TAHHOMY OIMHCAHUIO MOYKHO MCIIOJIb30BaTh B KOMOWHAIIMU C OJTHUM WU
Oonee npyrux MHrHOUTOPOB WM OOHOW WM OoJiee Tepanuid 1yt JedeHus: uadexuii. [Tpumepst
UHQEKIMiA BKIIOYAOT B ceOs BUpPYCHble MH(EKIuH, OakTepHabHble WH(PEKIUH, TPHOKOBBIE
UH(EKIMH WK apa3suTapHble HHPEKIHH.

B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHHsS H300pETEHUs KOPTUKOCTEPOW, TAKOW Kak
JIEKCAMETa30H, BBOMSAT MALUEHTY B KOMOMHAIMM C COCAMHEHUSIMH IO HACTOSIIEMY
300pETEHHIO, I7Ie IEKCAMETA30H BBOIST MEPHOANYECKH, & HE HETIPEPhIBHO.

Coenunenust popmyiisl (I) umu mroboii 3 GopmyIn, ONMUCAHHBIX B JAHHOM JIOKYMEHTE,
COEMHEHHE, YKa3aHHOE B JIFOOOM U3 MYHKTOB (pOpMYJIbI H300pETeHNs U ONMUCAHHOE B JAHHOM
TOKYMEHTE, WM UX COJM MOTYT OBbITh OOBEIUHEHBI C IPYTMM MMMYHOT€HHBIM areéHTOM, TAKUM
KaK PaKOBBIE KJIETKH, OYMINEHHBIC OIYyXOJIEBbIE aHTUTEHBI (BKIFOYAs PEKOMOMHAHTHBIE OENKH,
NEeNTUABl W MOJIEKYJIbl YIJIEBOAOB), KJIETKHM U KJIETKH, TpaHCPULIUPOBAHHBIE TI'€HAMHU,
KOIUPYIOIIMMH ~ HUMMYHOCTUMYJIMPYIOLIME  LUTOKMHbL ~ HeorpaHuumBaromue  npuMepbl
IPOTHBOOITYXOJIEBBIX BAaKI[HH, KOTOPBIE MOXKHO HCIOJB30BATh, BKIKOYAIOT B Ce0sl MENTHABI

AHTUI€HOB MeJIaHOMBI, Takue kak nentuasl gpl00, anturenoB MAGE, Trp-2, MARTI w/unu
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THUPO3UHA3BI, WM OMYXOJIEBbIE KIIETKH, TPAHCPHULIMPOBAHHBIE TAK, YTO SKCIPECCUPYIOT LIUTOKHH
GM-CSF.

Coenunenust popmyiiel (I) umu mro6oit 3 GopmyIn, ONMUCAHHBIX B JAHHOM JIOKYMEHTE,
COEMHEHHE, YKa3aHHOEe B JIIOOOM U3 MyHKTOB (pOpMyJbI U300peTeHHs U ONMHCAHHOE B JAHHOM
JIOKYMEHTEe, WJIH HMX COJM MOTYT IMPUMEHSTHCS B COYETAHUU CO CXEMOW BaKIMHALMHU MJIs
JedeHus: paka. B HEKOTOpBIX BapuaHTax OCYIIECTBICHMS H300PETEHHs OINyXOJEBble KIIETKH
TpaHcekTupoBaHbl Tak, u4ro okcmnpeccupyror IMKC®. B  HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHHUs] HM300PETeHUsT OMyXOJIeBble BAKIMHBI BKJIIOYAIOT O€JIKH OT BHPYCOB,
BOBJICYEHHBIX B paK YeJIOBEKAa, TAKMX KaK BHUPYChbl MamwuioMbl uesoBeka (BITY), Bupycsl
renatuta (HBV u HCV) u Bupyc repnecnoii capkombl Kanomu (KHSV).

B HekoTOphIX BapuaHTaxX OCYLIECTBJICHUs n3oOperenus, coenuHeHus Gopmyinel (I) mim
mo00it u3 Gopmys, ONMUCAHHBIX B JAHHOM JOKYMEHTE, COEIHMHEHHE, YKa3aHHOEe B JIIOOOM u3
NYHKTOB (HOPMYJIbl H300PETEHHS U OMMMCAHHOE B TAHHOM JTOKYMEHTE, HJIH UX COJIM MOTYT OBITh
OOBEOUHEHBl C WMMYHH3aLMed  AEHOPUTHBIX  KJIETOK  JJIs1  aKTHBALMH  MOIIHBIX
MPOTHBOOITYXOJIEBBIX OTBETOB.

CoenuHeHHsT TO JaHHOMY ONMCAHUIO MOXKHO HCIIOJNb30BaTh B KOMOWHAIMHM C
oucrerpuecKUMI MaKPOLIMKIMUECKUMH TENTHIAMH, KOTOpbIe HaleleHbl Ha 3¢ ¢eKTopHbIe
KJIETKH K OIYyXOJIEBbIM KJIETKaM, 3Kcmpeccupyromue peuenrop Fe-ampdpa mmm Fe-ramma.
CoenuHeHus: MO JaHHOMY OIMMCAHUIO MOXKHO TaKke€ KOMOMHUPOBATh C MaKpPOLMKINYECKUMHU
NEeNTUAAMU, KOTOPbIE aKTUBUPYIOT HMMYHOJIOTHYECKYIO OTBEUYaEMOCTh XO35HHA.

B HEKOTOpPBIX APYrUX BapHAHTAX OCYLIECTBICHUS KOMOWHAILIMM COCIMHEHUH 10 TaHHOMY
OINUCAHMIO C APYTUMH TEPANEeBTUYECKMMU areHTaMd MOKHO BBOJUTH MAIMEHTY N0, BO BpeMs
W/WIK TOCJIe TPAaHCIUIAHTALlMM KOCTHOTO MO3ra WJIM TPAHCIUIAHTALMM CTBOJIOBBIX KIIETOK.
CoenuHeHuss MO JAaHHOMY OITMCAHUIO MOXHO TNPHUMEHSATb B COYETAHUHM C TPAHCIUIAHTAaTOM
KOCTHOT'O MO3Ta JUISl JISYEHUs] Pa3HOOOPA3HBIX OIMyXOJIeH reMaToNnoOdTHYECKOH MPUPO/BL.

Coenunenust popmyiiel (I) umu mr060i U3 GopMyIt, ONMUCAHHBIX B JAHHOM JOKYMEHTE,
COEIMHEHHE, YKa3aHHOE B JIIOOOM U3 MyHKTOB (pOpMyJibl M300pETeHHs U OMUCAHHOE B JAHHOM
JIOKYMEHTE, MJIM MX COJIM MOTYT MPHUMEHSATHCS B KOMOMHAIIMKM C BaKLMHAMH, CTUMYJIHPOBATH
UMMYHHBIH OTBET Ha MATOTeHbI, TOKCHHBI 1 COOCTBEHHBIC aHTUTEHBI. [IprMepbl MaTOreHOB, AJIs
KOTOPBIX TaKOW TEPANEeBTHYECKUH MOIXON MOXET OBITb OCOOCHHO MPHUTOJHBIM, BKJIIOYAIOT B
ceOst maToreHsl, i1 KOTOPBIX HAa JAHHBIH MOMEHT HeT 3((EKTUBHON BAKIUHBI, WA MATOTEHBI,
IUIS1 KOTOPBIX TPATULIMOHHO NMPUHSTHIE BAKLIMHBI HE SIBJISTFOTCS TIOJHOCTBIO 3¢ ekTuBHBIMU. OHU
BKJIIOUAIOT B cebst, HO He orpanmuuBasck mmu, BUY, rematutr (A, B u C), rpumm, reprec,
JTSIMOJIHIO, MAIIPHIO, JICHIIIMAHUIO, 30JIOTUCTBIN CTA(PUIOKOKK, CHHETHOMHYO MAJIOUKY.

Bupychl, BbI3bIBaromue HHPEKINH, KOTOPbIE MOKHO JIEYUTh € MOMOIIBI CIIOCOOOB IO
TAHHOMY OITMCAHMUIO, BKIIFOYAIOT B Ce0s1, HO HE OTPaHNYMBAsACh UMH, TATTMJUIOMABHPYC YEJIOBEKA,
BUpYyC rpumma, Bupycel rematura A, B, C umu D, aneHoBupyc, NOKCBHPYC, BHPYC MPOCTOTO
repreca, [UTOMETAIIOBHPYC YEJIOBEKA, BHPYC TSKEJIOrO OCTPOrO PEeCUpaTOPHOrO CHHAPOMA,
BUpyC D00a, BUpyC KopH, BuUpyc repreca (Hanpumep, VZV, HSV-1, HAV-6, HSV-II u CMV,

Bupyc OmureiiHa-bapp), ¢nasusupyce, ECHO-Bupyc, punosupyc, Bupyc Kokcakuy,
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KOPOHAaBUPYC, PECNUPATOPHO-CUHLUTHAIBHBIA BHUPYC, BHUPYC 3SMUAEMUYECKOrO NapOTHUTA,
pOTaBUPYC, BUPYC KOPH, BUPYC KPACHYXH, MapBOBUPYC, BUPYC KOPOBbeH ocmbl, Bupyc HTLV,
BUPYC JIEHre, BUPYC MAMMUIOMBI, BUPYC MOJUTOCKOB, BUPYC MOJHOMHENINTA, BUPYC OCIIEHCTRa,
Bupyc JC u Bupyc apOboBUpyCHOTro 3HIIE]anuTa.

[TatoreHnble GakTepUy, BBI3BIBAIOLINE HH(EKLIH, KOTOPBIE MOYHO JIEUHTh C MOMOLIBIO
croco0O0B MO JAHHOMY OITMCAHUIO, BKJIOYAIOT B Ce€0s, HO HE OTrPAaHMYMBASCh MMH, XJIAMUIUIO,
PUKKETCHO3HbIe OakTepuu, MHKOOAaKTepuH, CTa(QHUIOKOKKH, CTPENTOKOKKH, IMHEBMOKOKKH,
MEHHHTOKOKKHM M KOHOKOKKH, KJIeOCHeIly, MPOTEYC, CEPPaTHIO, MCEBIOMOHABI, JIETHOHEITY,
OUQPTEPUIO, CAIbMOHEJTy, Oaluiuibl, OAKTepPUH, BBI3BIBAIOIINE XOJEPY, CTOJOHSK, OOTYJIH3M,
CUOMPCKYIO SI3BY, UyMY, JIenTocnupo3 u Oose3Hb Jlaiima.

ITaToreHHbIe FpPI6bI, BBI3BIBAIOIIEC I/IH(beKL[I/II/I, KOTOPBIC MOXKHO JICHHUTH C IMOMOIIbIO
crocobOB MO JAHHOMY OINMCAHUIO, BKJIIOYAIOT B celsi, HO He orpanmduBasch umu, Candida
(albicans, krusei, glabrata, tropicalis u T. 1.), Cryptococcus neoformans, Aspergillus (fumigatus,
niger u T. 1.), pox Mucorales (mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces
dermatitidis, Paracoccidioides brasiliensis, Coccidioides immitis u Histoplasma capsulatum.
ITaTorenHnie rapasuvThbl, BbI3bIBAIOLINE I/IH(beKL[I/II/I, KOTOPBIE MOXHO JICHUTh C MMOMOIIbIO
croco0OB MO JaHHOMY OMMCAHUIO, BKJIIOYAIOT B ce0si, HO He OrpaHuuuBasch uMmu, Entamoeba
histolytica, Balantidium coli, Naegleriafowleri, Buger Acanthamoeba, Giardia lambia, BumBI
Cryptosporidium, Pneumocystis carinii, Plasmodium vivax, Babesia microti, Trypanosoma
brucei, Trypanosoma cruzi, Leishmania donovani, Toxoplasma gondi u Nippostrongylus
brasiliensis.

CrocoObpr  Ge3omacHoro U 3(p(QexkTUBHOrO BBeNEeHUs OOJBIIMHCTBA W3  OTHX
XUMHOTEPANIeBTUUECKIX Ar€HTOB M3BECTHBI CIIENMAINCTAM B IaHHOH oOjacTu TexHuku. Kpome
TOrO, UX BBEACHHE ONHCAHO B CTAHAAPTHOH surepatype. Hanmpumep, BBeneHHe MHOTHMX U3
XUMHOTepaneBTuYeckux areHToB omucaHo B "Physicians' Desk Reference" (PDR, nampumep,
uznanue 1996, Medical Economics Company, MounTsetin, Hero-/[>kepcu), onucaHue KOTOPOTO
BKJIFOYEHO B JAaHHBIA JOKYMEHT TOCPEACTBOM CCBUIKH, KaK €Cd Obl OHO OBLIO M3JIOKEHO
MIOJTHOCTBIO.

Dapmayesmuyeckue coOCmMassl i 1eKAPCMEeHHbvie Popmbl

KOFHa COCAUHEHUA 110 HAHHOMY OIMCAHUIKO0 HCIIOJB3YHOTCA Kak q)apMaL[eBTI/ILIeCKI/Ie
npenapaTel, X MOXHO BBOIUTH B (popMme (papManeBTUUECKUX KOMIIO3ULHHA. DTH KOMITO3HLIUU
MOKHO IIOJYYUTDh IPU IIOMOIIU CHOCO6OB, XOpOommo U3BECTHBIX B O6J'IaCTI/I (1)apMaL[I/II/I, 1 MOXHO
BBOJUTD PA3IMYHBIMU CIIOCOOAMH B 3aBUCHMOCTH OT TOT'O, JKeJIaTeJIbHO MECTHOE MJIH CHCTEMHOE
Je4eHue, U OT o0JacTH, MOJABEpraeMol JedeHuro. BBemeHue MokeT ObITh MECTHBIM (B TOM
YHCIe TPaHCAEPMAJbHOE, SMUACPMATbHOE, uepe3 IJia3 M B CIM3UCTbie OOOJOYKH, BKJFOUAs
MHTPAHA3aJIbHYIO, BArMHAJIBHYIO U PEKTAIBHYIO TOCTABKY ), MYJIbBMOHAIBHBIM (Hanpumep, myTemM
UHraJSIOAA WM UHCY(QQUIALHMN TOPOIIKOB HJIM  a3pO30Jiel, B YACTHOCTU C TIOMOLIBIO
PacClbLUIUTEIA, HHTpAaTpaxcaibHbIM nJiIin I/IHTpaHaSaJ'IbeIM), NnepopaibHbIM HJIn
napeHtepaibHbIM. [lapeHTepanbHOE BBEAEHNUE BKJIIOYAET BHYTPUBEHHOE, BHYTPUAPTEPUAIIBHOE,

MMOJAKOXKHOC, BHyTpI/I6pIOHII/IHHOe BHYTPUMBIIICYHOC BBCACHUEC WM HWHBCKIHUIKO WHIIHA I/IH(I)y3I/IIO;
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WIM BHYTPUYEpENHOE, HampuMep HHTPATEKalIbHOE WJIM BHYTPUXKENIYOUYKOBOE BBEJEHUE.
ITapeHTepanbHOE BBEAEHHE MOXKET OCYLIECTBIISATHCS B BHIE €AWHUYHON OOJIOCHOM O3Bl WIIH,
HarpuMep, HeTPEePhIBHO C OMOIIBIO nepdy3noHHoro Hacoca. PapmaneBTHIeCKre KOMIIO3HIIUN
U COCTaBBI JJIi MECTHOTO NMPHMEHEHHs] MOTYT BKJIFOUATh B ce0sl TpaHCIepMaJbHbIE TUIACTHIPH,
Ma3y, JIOCbOHBI, Kpe€Ma, TeNH, KaIuld, CYMNIO3UTOPHM, CHpEeH, KUAKOCTH U IOPOLIKH.
HeoOxomuMbIMM WM JKEJATENBHBIMH ~ MOTYT  OBITb  TPagMLUOHHbIE  INPHHSTHIE
(apmaLieBTHYECKHE HOCHUTENH, BOJHbIC, TOPOLIKOBbIE FJIM MACISTHbIE OCHOBBI, 3aryCTHTENU H
TOMY MOAOOHOE.

JlaHHOE OmKCaHue TaKkKe BKJIOYaeT B ceOs (hapMaleBTUYeCKUe KOMIIO3HMLIUU, KOTOpPbIE
COZepKaT B Ka4yeCTBE aKTUBHOIO MHIPENUEHTa COEAMHEHME IO JaHHOMY OMMCAHUIO WIH €ro
(apManeBTHYECKH MPUEMJIEMYIO COJb B COUETAHWH C OJHUM WM OOJIBIIMM KOJHYECTBOM
(apManeBTHYECKH TNpHEMJIEMbIX HOCUTeNell (3KCUUMHEHTOB). B  HEKOTOpBIX BapuUaHTax
OCYIIECTBIIEHHUs] HM300pETeHHs KOMIIO3ULUS TPUTOAHA JJII MECTHOro mpuMeHeHws. Jlis
MIPUTOTOBJIEHHUs] KOMITO3ULMI IO JaHHOMY OIMCAHUIO AKTUBHBIN WMHIPEAUEHT, Kak IpaBuUio,
CMELINBAIOT CO BCIIOMOTATEJIbHBIM BEIIECTBOM, Pa30aBIIsIOT BCIIOMOTATEIbHBIM BEIIECTBOM U
BKJIFOYAIOT B HOCUTENb B (POpME, HANpUMeEp, KarcyJbl, camre, OyMakHOTO MakeTa MK IPYyroro
koHTelHepa. Korma skcummueHT CiykuT pasOaBuTeneM, OH MOXET OBITb TBEPIBIM,
MOJyTBEPABIM WJIM KUJIKHUM MaTepuaioM, KOTOPBIH CIY>KUT Hecylied cpenoil, HOCUTeNeM WU
Cpemoil st aKTUBHOTO MHIrpeineHTa. TakuM o0pa3oM, KOMITO3ULIMHA MOTYT HaXOAUTHCS B (hopme
TabNEeTOK, Npaske, MOPOILIKOB, MACTHJIOK, Callle, KPaXMaJbHBIX KaIlCyJ, HACTOEB, CYCIEH3UM,
SMYJIbCUH, PAaCTBOPOB, CHPOIIOB, a’po30jiel (TBEpIbIX WM B JKHUAKOH cpede), Masel,
conepxamux, Hanpumep, 10 10% Macc. aKTUBHOTO COEAMHEHHUs, MSTKUX U TBEPABIX
JKEJIATUHOBBIX ~ KamCyJ, CYNIO3UTOPUEB, CTEPUJIbHBIX MHBEKLUOHHBIX pPAacTBOPOB  WIIU
CTEpUJIbHBIX YIIAKOBAHHBIX NOPOLIKOB.

JInst monyudeHHWss cocTaBa AaKTHBHOE COCOMHEHHE MOXKHO pasMajiblBaTh, YTOOBI
o0ecrneynTh MOAXOASIINI pa3Mep YacTUL, 10 OOBEIUHEHHUS C APYTUMH MHrpeaneHTamu. Eciu
aKTUBHOE COEANHEHHE IMPAKTHYECKH HEPacTBOPHUMO, €ro MOXKHO pa3MallblBaTh O MOJTYyYEHHUS
yacTul, pasmepoM MmeHee 200 mem. Eciu akTUBHOE COENMHEHHE IO CYLIECTBY PaCTBOPUMO B
BOJIE, pa3Mep YacCTHIl MOKHO PEryJHpOBaTh pa3MajblBAHHEM, YTOOBI OOECTIEUUTh MO CYLIECTBY
OHOPOJHOE pacnpeaesieHue B COCTaBe, Hanpumep, okono 40 mer.

CoenuHeHuss MO JAHHOMY OIMCAHUIO MOXKHO pa3MajiblBaTh, WCIIONb3ysl WU3BECTHBIE
CHOCOOBI TOMOJIA, TAKHE KaK MOKPBIH IIOMOJI, ISl TOJYYEHHST YaCTHI] C pa3MEPOM, MOIXOASIINAM
s ¢popMupoBaHusi TabJETOK M COCTaBOB Jpyroro Tuma. MenkousMmenbueHHble (B ¢opme
HAHOYACTHI]) TMIpernapaTbl COCOUHEHWH MO JAaHHOMY OIMCAHMI0O MOXHO TOJy4aTh C
UCTIONIb30BAHUEM CIIOCOOOB, M3BECTHBIX B JAaHHOW OONACTH TEXHHWKH, HAlpUMeEp, CM.,
MekayHaponaHyo 3asBky WO 2002/000196.

Hekoropsle npuMepbl MOAXOASIIMX SKCHUIHEHTOB BKJIIOYAIOT B Ce0s  JIAKTO3Y,
IEKCTPO3y, caxaposy, COpOUT, MAHHUT, KpaxMajibl, ryMMuapaduk, gocdar kanbLus, aJbruHATHL,
TparakaHT,  JKE€JaTHH, CHJIMKAT  KaJblLus, MHUKPOKPUCTAJUINYECKYIO  LIEJIJIFOJIO3Y,

MNOJIMBUHUJIIIUPPOJIHUAOH, LEJUII0JIO3Yy, BOAY, CHPOI W MCTUIILECIIIOJIO3Y. CocraBsl MOT'yT
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JIOTIOJIHUTEIBHO COJEPKaTh. CMAasblBAIOLIME areHThbl, TaKue Kak TajibK, cTeapaT MarHusi u
MHUHEpPAJIbHOE MAacjio; CMAauMBAIOLIUE AreHTbl, SMYJbIUPYIOLINE U CYCIEHIUPYIOLIUE areHThI,
KOHCEPBAHTBI, TaKU€ KaK METWJI- M MPONWITHAPOKCHOEH30aT, TOACIACTUTENH, U
apomaru3aTopbl. KomMnos3unuu no 1aHHOMY ONHMCAHUIO MOTYT OBITh COCTABIIEHBI TaK, YTO OyAYT
obecrieunBath OBICTPOE, 3aMEIJICHHOE WJIM OTCPOYEHHOE BBICBOOOX/IEHHE aKTHBHOTO
WHIPEANEHTa I0Ce BBEACHUS MALMEHTY C HMCIOJb30BAHHEM CIIOCOOOB, U3BECTHBIX B JAHHOM
o0IacT! TEXHUKH.

Komnosuuuu MOryT ObITh COCTABJICHBI B BHIE €AMHUYHOH JIEKAPCTBEHHOW (OPMBI,
npUYeM Kakaasi 103a COAEPKHUT OT OKoyio S5 10 okoso 1000 mr (1 1), o6eruHO oT okosno 100 mo
okojo 500 Mr, aKkTUBHOTO WHIpeAreHTa. TepMUH «EOUHUYHBbIE JIEKAPCTBEHHBbIE (HOPMBD»
OTHOCHUTCS K (PU3UYECKH TUCKPETHBIM €IMHUYHBIM OOBEKTaM, MPUTOIHBIM B KaY€CTBE PA30BBIX
JNO3UPOBOK JJISL JIFONEW W JOPYTHX MIIEKONUTAOIINX, MPUYeM Ka Kbl €IWHUYHBIA OOBEKT
COIEPIKHT 3apaHee 3aJlaHHOE KOJMYECTBO aKTHBHOTO BEINECTBA, PACCUMTAHHOE TaK, YTOOBI OHO
NPOM3BONMIIO  JKEJIAeMbI  TepamneBTU4YeCKUd 3(GQeKT, B COYETAHMH C [OAXOASIIUM
(bapMaeBTHYECKIM BCIIOMOTaTEIbHBIM BEIIECTBOM.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHHS H300pETEHHs KOMIIO3ULUHU IO JaHHOMY
OMMCAaHUIO CcozepkaT OT OKoJo 5 no0 okojgo 50 Mr akTUBHOro uHrpeaueHrta. CpenHuit
CHELUAINCT B TAHHOHM OOJNIACTH TEXHUKH MOMMET, YTO OH BKJIFOYAE€T KOMITO3HMIMH, CONEpIKaIlne
oT 0k0J10 5 1mo okoio 10, ot okono 10 mo okoio 15, ot okosno 15 go okono 20, ot okoio 20 mo
0K0JI0 25, oT okojio 25 mo okojio 30, ot okosno 30 go okosio 35, oT okoio 35 mo okojo 40, ot
ok0J10 40 10 0K0J10 45 Unu OT OKOJIO 45 10 OKOJIO 50 MI aKTUBHOT'O MHI'PEIUEHTA.

B HEKOTOpBIX BapHaHTax OCYLIECTBIEHHS H300pETEeHHs KOMIIO3ULUH IO JaHHOMY
OMMCAaHUIO conepkaT oT okoso 50 mo okonmo 500 mr akTtuBHOro uHrpenueHta. CpenHuii
CIELUAJIICT B TAHHOH 00JIACTH TEXHUKH MOHMET, YTO OH BKJIOYAET KOMITO3HMILINH, COepIKallie
ot oko0J10 50 o okosno 100, ot okoyo 100 mo okoso 150, ot okoso 150 mo okoso 200, OT OKOJIO
200 mo okoio 250, ot okoao 250 mo oxono 300, or okoyo 350 no oxojo 400 miu ot okoJio 450
10 0koJ10 500 Mr akTUBHOTO MHTPEAUEHTA.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHS H300pETEHHs KOMIIO3ULUU [0 JaHHOMY
OMMCaHUI0 cozepkaT oT okojo 500 mo okomo 1000 mr aktuBHOro uHrpenuenta. CpemHuii
CHELUAIHCT B JAHHOH OOJIACTH TEXHHUKH IMOHMET, YTO 3TO BKIFOYAET KOMIIO3ULUH, CONEpIKaIIne
ot okoJio 500 go okoso 550, ot okoJio 550 go okoso 600, ot okoJio 600 go okoI0 650, OT OKOJIO
650 o okoiyio 700, ot okono 700 mo okomo 750, ot okoyo 750 go okoso 800, ot okono 800 mo
okoso 850, ot okojyo 850 mo okoso 900, ot okoso 900 mo okojo 950 mimm or okono 950 mo
okosio 1000 Mr akTMBHOIO MHIPEAUEHTA.

ITonoOHbIE 1O3UPOBKU MOTYT OBITh HUCTIOJIb30BAHBI JIJIs1 COETUHEHNH, ONMCAHHBIX 311€Ch,
B CIIOCO0ax M MPUMEHEHUSX 110 JAHHOMY OIHCAHUIO.

AKTUBHOE COEIMHEHHE MOXKET ObITh 3((EKTUBHO B IIHPOKOM MHTEpPBAJE JO3HPOBOK, H
€ro, Kak NpaBWJIO, BBOIAT B (apmareBTHUecKd 3pQPekTuBHOM KonmuyectBe. OQHAKO TMOHSTHO,
YTO KOJMYECTBO COECNUHEHHUS, KOTOPOe (PaKTHUECKH BBOAAT, OOBIYHO OINpPENENseTCs] BPauoM B

COOTBETCTBHUH C MMCHOIIUMHCA O6CTO$ITeHbCTBaMI/I, B TOM YHUCJIC NATOJOIrH4YCCKUM COCTOAHUEM,
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KOTOpPO€ TOJBEPraeTcsi JICYCHUIO, BBIOPAHHBIM TyTeM BBEACHHS, KOHKPETHBIM BBOIHMBIM
COEAMHEHHEM, BO3PACTOM, BECOM U OTBETOM KOHKPETHOI'O MALMEHTA, TSXKECTBIO CHUMIITOMOB
MAIMeHTa U TOMY ITOJIO0HBIM.

JUis ToJy4deHusi TBEPAbIX KOMIO3WILMMA, TaKUX Kak TaOJEeTKH, TJIABHBIM aKTHUBHBIN
KOMIIOHEHT CMELIMBAIOT C (papManeBTUYECKUM SKCIUIIUEHTOM YTOOBI MMOJYUYHUTh TBEPAYIO
NIPEABAPUTENIBHYIO KOMIO3ULIMIO, COAEPIKAILYI0 TOMOI€HHYI0 CMECh COCIMHEHHUS 0 JAHHOMY
onucanuto. Korzma ykasplBalOT, YTO O5TU MpPEIBAPUTESbHbIE KOMIIO3ULIMM T'OMOT€HHBIE,
MOHUMAIOT, YTO AaKTHUBHBI MHTPEIUEHT, KaK MPaBUJIO, NUCIEPTrUPOBAH PABHOMEPHO MO BCeH
KOMITIO3UIIMK, TaK YTO KOMIIO3ULIMI JIETKO MOJKHO pa3desiuTh Ha paBHO 3(deKTuBHbIE
eIVMHUYHbIE JIEKAPCTBEHHbIE (DOPMbBI, TaKue KaK TaOJNETKH, APA’Ke W KarcCyJbl. DTOT TBEPIbIM
MpeIBAPUTENIbHBI COCTAB 3aTE€M pa3NeJSsIFOT Ha eOUHWYHBbIE JIEKApCTBEHHbIE (HOPMBI,
MPEACTABJIICHHBIX BBILIE THUIIOB, COAepiKalue OT, Hanpumep, okono 0,1 go okomno 1000 mr
AKTUBHOIO MHIPEINEHTA MO JAHHOMY OMHUCAHUIO.

Tabnetku wnM Jpake MO JAHHOMY OIMUCAHUED MOTYT OBbITh TOKPBITHI  WJIH
MOIU(UIUPOBAHBI APYTHM CHOCOOOM JUIsl TIOJyYEHUs JIEKapCTBEHHOU (hopMbl, obnamaroreit
MPEUMYIIEeCTBOM MPOJOHTUPOBAHHOTO nAeicTBUs. Hampumep, TabnmeTka WM Apaxe MOXKET
conep:kaTb BHYTPEHHUN KOMIOHEHT JO3UPOBKM M BHEIIHHN KOMIIOHEHT JO3UPOBKH, MPUYEM
nocnenauii B (¢opme 000NOYKM i mepBoro. JlBa KOMIIOHEHTa MOTYT Pa3IeisiThCs
SHTEPOCONIIOOMIBHBIM CJIOEM, KOTOPBIH MPEISITCTBYET PA3JIOKEHUIO B JKEIYAKE W TO3BOJISET
BHYTPEHHEMY KOMIIOHEHTY B HEM3MEHHOM BHJ€ IONACTh B BEHAALATUIECPCTHYIO KUILIKY WJIU
BBICBOOOKAATHCS OTCPOUYEHO. I TaKUX 3HTEPOCONIOOMIBHBIX CJIOEB WJIH TOKPBITUH MOKHO
HCIOJIb30BaTh PA3JIMYHBbIE BEIIECTBA, TAKHE BELIECTBA BKJIIOYAIOT B CeOsl Ps MOJMMEPHBIX
KHUCJIOT U CMECEH MOJUMEPHBIX KUCJIOT C TAKUMHU BELIECTBAMU KaK LIEJUIAK, LIETUIOBBIM CIIUPT U
ALETWIILIEJUTION03A.

Kunkue Gopmbl, B KOTOpbIe MOTYT ObITh BKJKOYEHBI COCIUHEHHsS M KOMITO3HLIMU IO
JAHHOMY OIMKMCAHUIO, IJIsl TIEPOPAIbHOTO BBENEHHUS WM MyT€M HMHBEKIHMU BKJKOYAKOT B ceOs
BOJIHbIE PACTBOPBI, MPUTOAHBIM 00PAa30M apOMATH3UPOBAHHBIE CHUPOITbI, BOIHBIE WJIA MACJISHbIE
CYCIIEH3MU U apOMaTU3UPOBAHHBIE SMYJbCUU C TMHULIEBbIMU MacjaMu, TAKUMU KaK XJIOMKOBOE
Macjio, C€3aMOBO€ MacJjio, KOKOCOBOE Macj0 WM apaxuCOBOE MaciO, a TaKKe HAcTOU U
nonoOHbIe (papMaeBTUIECKHE CPEIbL.

Kommosuiuu 1jisi MHTamssuud Wi UHCY(GQISIUN  BKIIOYAOT B ce0si pacTBOPBI U
CyCITeH3WH B (papMaleBTUYECKU MPUEMIIEMbIX BOIHBIX HJIH OPTAHMYECKUX PACTBOPUTEISIX WJTU
X CMeCsX U mopowku. Kuakue win TBepAble KOMIIO3UIMHU MOTYT COAEPKaTb MOAXOASLIUE
(bapMaLeBTHYECKU MPUEMJIEMbIE BCIIOMOTaTeNIbHbIE BEIIECTBA, OMUCAHHBIE Bbiuie. B HEKOTOPBIX
BapHaHTaX OCYLIECTBJICHHUSI M300PETEeHUsT KOMIO3HUIMK BBOJSIT B JIbIXAaTEIbHBIE TyTH Yepe3 POT
WJIH HOC JJISi MECTHOTO WiiH CUCTeMHOro 3 dexra. KoMmo3ummm MOKHO pacibUIATh, UCTIOIb3YSI
MHEPTHBIC ra3bl. PacnbuieHHBIE PACTBOPBI MOXKHO BJBIXaTbh HEMNOCPEACTBEHHO W3 YCTPONCTBA
IUIsl PaCIbUIEHUs], WIM YCTPOWCTBO Uil PACHBbUICHHUS] MOKHO MPUCOEAWHUTh K MacKe AJIsl JIMLA,
KUCJIOPOAHON MajlaTKe WM JbIXaTeJbHOMY amnmapaTry C MNepeMEXKArOIIUMCS IMOJOXKUTEIbHbIM

JaBJICHHUCM. PaCTBOpr, CYCIICH3UU UJIU MMOPOIIKOBLIC KOMITIO3UIIUN MOKHO BBOAUTD MEPOPATIBHO
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WIM Yepe3 HOC, MCIMONb3ysl YCTPOICTBA, KOTOpbIE NOCTABISAIOT IpenapaT COOTBETCTBYHOLIMM
oOpasom.

CocTaBbl 11 MECTHOTO NMPUMEHEHHUs] MOTYT CONEPKaTh ONUH WM OOJblIee KOJHUECTBO
TPaJUIIMOHHBIX HOCUTENeH. B HEKOTOPBIX BapuaHTaX OCYLIECTBICHUs M300pETEHUs Ma3u MOTYT
coepKaTh BOAY M OIMH MJIH OOJbllee KOJIMYeCTBO rMAPO(OOHBIX HOCUTENEH, BHIOPAHHBIX U3,
HanpuMep, SKUAKOro mnapaduHa, ajKWioBOro 3(Gupa MOJHMOKCHATHIIEHA, MPOIMIEHIJINKOII,
Oenoro BasenuHa W TOMy mopoOHoro. Hocurenn nnst koMmo3uuuii KpeMOB MOTYT OBITH Ha
OCHOBE BOJbl B COYETAHHU C MJIMLUEPUHOM M OHMM WM OOJBIINM KOJUYECTBOM IPYIHX
KOMIIOHEHTOB, HampuMep TIiuuepuiamMoHocTteapatoM, [IDT-rmunepunmMoHocreapatoM |
LETHJICTEAPUIIOBBIM CIIUPTOM. '€ MOKHO IPUTOTOBUTb, UCIIOJNIB3YSl U3OMPONMIOBBINA CIUPT U
BO/AY MPEANOYTUTENPHO B COYETAHUU C JPYTMMH KOMIIOHEHTaMHM, HalpuUMep TIJIULEPHHOM,
THAPOKCUSTHIILIEIUTIONO30i M TOMY NOAOOHBIM. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS
n300peTeHNs] COCTABbI JUUIsI MECTHOT'O TIPUMEHEHHS CoAepkKaT 1o MeHbiuel mepe okouso 0,1, mo
MeHbIel mepe okosio 0,25, mo Mmenbleld Mepe okono 0,5, mo MeHbluedl Mepe OkoJio 1, mo
MeHbIlIeH Mepe OKOJIO 2 WM MO MeHbllel Mepe okojio 5% macc. COeAMHEHUs MO0 JaHHOMY
ormucanno. CocTaBbl JUIi MECTHOTO NPUMEHEHHS MOTYT OBbITh YIaKOBAaHbBI B TOAXOISIINE
TIOOMKH, HampuMmep, BMeCTMMOCTbIO 100 1, KOTOpble HEOOs3aTeNbHO MOTYT COAEpPXKaThb
UHCTPYKLMIO IO JIEYEHUIO BBIOPAHHOTO CHMIITOMA, HANpuUMep IICOpHa3a WM JPYyroro
MaTOJIOTHYECKOTO COCTOSTHUS KOXKU.

KonnuecTtBo coenquHeHNs MM KOMIIO3ULIMHM, BBOIUMOE MALUEHTY, OyAeT BapbUPOBATHCS
B 3aBHCUMOCTH OT TOTO, YTO BBOJST, LEJIH BBEIEHHUs, KaK HarpuMep NpouiIaKkTHKa WU
Teparus, COCTOSHUSA MAaIMeHTa, Croco0a BBENEHUS U TOMYy NojoOHoro. Iyt TepaneBTHYECKUX
Hejeil KOMIIO3MLIMM MOXKHO BBOAMTBH MALMEHTy, yKe CTpajaroiieMy oT 3aboneBaHusi, B
KOJIMYECTBE, AOCTATOYHOM JJIsI JICYEHUS MM IO MEHbINEH Mepe YacTHYHOrO OCiIa0ieHHs
CHMITTOMOB 3a00NIeBaHUSl WIH €ro ocjoxHeHHH. OddexTuBHble H03bI OynyT 3aBHCETH OT
MaTOJIOTUYECKOTO COCTOSTHUS, KOTOpOE JiedaT, a Takke OT peLIeHHs JieHallero Bpadya B
3aBHUCUMOCTH OT TaKUX (PaKTOPOB, KaK TSKECTh 3a00JIeBaHMs, BO3PACT, BEC M 00IIee COCTOSTHHE
MalueHTa U TOMy Moao0OHoe.

Komno3uuuy, BBOAMMBIE MALMEHTY, MOTYT HAaxXOIUThCS B (hopme (papmaneBTHUECKUX
KOMITO3UIMH, OMHCAHHBIX BbIME. DTH KOMIIO3UIIMH MOTYT OBITh CTEPUIIN30BaHBI OOBIYHBIMHU
METOIaMU CTEePHIN3ALUN I MOTYT OBITh CTEPHJIBHO OT(HIBTPOBaHBL BomHBIE pacTBOpPHI
MOTYT OBITb YMAaKOBAaHBI JJsI WCHOJb30BAHUS KaK €CTh WJIH JHOQUIM3HPOBAHBL, TMPHYEM
TMOPUIN3UPOBAHHBIA COCTaB OOBEOUHSIOT CO CTEPWIBHBIM BOIHBIM HOCHUTENEM Tepen
BBeieHHeM. 3HaueHne pH coctaBoB coemmHeHuil 0OblMHO cocraBisier oT 3 mo 11, Gomee
MPEINOYTUTENBHO, OT 5 no 9 wu, Haubonee mpenmodrurebHO, OT 7 A0 8. IloHsTHO, HTO
UCIOJb30BAHNE  HEKOTOPbIX U3  BBILIEYNOMSIHYTBIX  OKCLIMIIMEHTOB, HOCHUTENEH WU
CTaOMIN3aTOPOB MPUBENET K 00Opa3OBaHUIO (papMaIeBTHUECKHIX COJIEH.

TepanesTuueckass JO3UPOBKA  COEGAUHEHUS 1O JAHHOMY  ONHMCAHMIO  MOXET
BAapbUPOBATbCSI B COOTBETCTBUU C, HANpUMeEp, KOHKPETHBIM IPUMEHEHHUEM, IJsl KOTOpOro

OCYHICCTBJIACTCS  JICUCHUC, CIIocooom BBEACHHUA COCAMHCHUsA, COCTOSAHHUEM 3O0pPOBbs U
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NAaTOJIOTUYECKMM COCTOSIHUEM TMAIllMeHTa W 3aKJIIYeHHeM Jiedamero Bpada. [lonms wim
KOHLIEHTPALUs] COENMHEHHs M0 JAHHOMY OITUCAHUIO B (hapMalleBTHUECKOW KOMITO3UIIUH MOXKET
BapbUPOBATbCSI B 3aBHCUMOCTH OT psifa (PakTOpoB, B TOM YHCIIE€ IO3MPOBKH, XUMHUYECKHX
XapakTepucTuk (Hampumep, ruapododHOCTH) U criocoda BBeaeHus. Hanpumep, coenvHeHus mo
JaHHOMY OITMCAHUIO MOTYT HAaXOIHMTBHCS B BOOHOM (prsmonormyeckoM OydepHOM pacTBope,
comepxkameM ot okojo 0,1 mo okosmo 10% wmacc./o0. coeauHeHHs, Uil MapeHTEPATBHOTO
BBeZleHHs1. HeKOTOpble TUIIMYHBIE TO3bI HAXOASITCS B MHTEPBANaX OT OKOJO | MKI/Kr 10 okoJo 1
I/KI Macchl Tejla B CYTKH. B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHs H300peTeHHs 103a
HaxoauTcst B puanazoHe ot okosio 0,01 mr/kr mo okosio 100 Mr/Kr macchl Tejla B CYTKH.
J103UpOBKa, BEPOSITHO, 3aBHCUT OT TAKHX MEPEMEHHBIX, KaK THIT U CTENEHb MPOrPECCHPOBAHUS
3a0oNeBaHMsT WJIM PAcCTPOHCTBA, OOIee COCTOSIHHE 3A0pPOBbS KOHKPETHOTO TMAIMEHTa,
OTHOCHUTeIIbHAs1 Onojiorudeckast 3pQpeKTHBHOCTh BRIOPAHHOTO COEIUHEHUS], COCTaB SKCLUMTUEHTA
U myTh BBeOeHHs. D(PQPEKTUBHBIE O3Bl MOKHO 3KCTPANOIMPOBATH W3 KPHBBIX 3aBHCHMOCTH
«1032-OTBETY», TOJIYYEHHBIX i1 Vifro WIM W3 SKCIEPUMEHTAIbHBIX MOJENBbHBIX CHCTEM Ha
JKUBOTHBIX.

Komno3nunu no 7aHHOMY OMHMCAaHUIO MOTYT JOIMOJHUTENBHO BKJIOYATh OAMH WIH Oolee
IOTOJIHUTENBHBIX ~ (DAPMALIEBTUUECKUX  areHTOB, TAaKUX KaK  XHMHOTEPANEBTHUECKOE,
CTEPOUIHOE, MPOTUBOBOCTIAIUTENBHOE COEAMHEHUE WM HMMYHOAETPECCAHT, IPHUMEPHI
KOTOPBIX MEPEUNCIICHBI B JTAHHOM JOKYMEHTE.

Meuensie coeounenus u memoos ananusa

JIpyroii acrekT JaHHOTO OMHUCAHUS OTHOCHUTCS K MEUEHBIM COCOUHEHUSM I10 TaHHOMY
OMUCAHMIO (PaZOAKTUBHO MEUYEHbIM, (PJIyOPECIIEHTHO MEYEHHBIM U T. 1I.), KOTOpPble ObLIH Obl
NIOJIE3HBI HE TOJIBKO B METOZAX MOJIYUEHHUs M300paKeHUs1, HO TAK)Ke B aHAJIN3AX, KaK i1 Vilro, Tak
W in vivo, st OOHapyKEeHUsI U KOJIMYECTBEHHOTO onpeneseHus perentopoB A2A n/unmu A2B B
oOpasuax TKaHU, BKJIFOUAsl TKAHb YeIOBEKa, U [T YCTAHOBJIEHHUs] HHTHOUTOpPOB A2A w/unu A2B
N0 UHTUOMPOBAHUIO CBSA3BIBAHKS MEYEHOTO COEMHEHHs. 3aMeleHne OJHOTO WK 0oJiee aTOMOB
COEMHEHUI TO HACTOSIIEMY OINHCAHUI TAKXKe MOXKET OBITh MPUTOAHO TMPH CO3MaHUU
middeperumupoBanHoro ADME  (ancopOuusi, pacrpeneneHue, MeTtadOiIM3M U BBIBEIEHUE).
COOTBETCTBEHHO, HACTOsIIEE OMUCAHHME BKIIOYAET B ceds aHAJIM3bl aJICHO3MHOBOTO PeLenTopa
(mampumep, A2A w/umum A2B), KoOTOpBIE COmep)KaT TaKue MEYEHblE WM 3aMeIleHHbIe
COETMHEHHUSI.

JlaHHO€E OTMHCaHUE TOTIOJIHUTENBHO BKJIOYAET B C€0sl H30TOITHO MEYEHbIE COSTUHEHHUS T10
TaHHOMY OMUCaHHUI0. «M30TOMHO-» WM «Pain0-MEUEHOE» COCTUHEHHE MPECTABISET COOOH
COEMHEHHE N0 AAHHOMY OITMCAHMIO, B KOTOPOM OIMH WM 0Ojiee aTOMOB 3aMEHEHbI MU
3aMELIeHbl aTOMOM, UMEIOIIUM aTOMHYI0 MacCy HIJIH MacCOBO€ YHMCIIO, OTJINYHBIE OT aTOMHOU
MacChl WJIM MacCOBOTO YHCHA, OOBIMHO OOHAPYKMBAEMbIX B MPHUpPOAE (T. €. BCTPEUAIOIIUXCS B
npupoze). Iloxgxonsdmue paguoOHYKIUABL, KOTOPbIE MOTYT ObITh BKJIIOYEHBI B COEIMHEHHsS I10
HACTOSILIEMY OMHMCAHUIO, BKJIOYAOT, HO HE OrPaHMYMBalOTCA UMM, “H (Takke 0603Ha4YaeMbIii
kak D nna peiirepus), *H (Takxke ob6o3nauaemsrii kak T pns tputus), 'C, ¥C, 1C, PN, N, 1°0,

170, 8O, BF, 3§, 3°Cl, #Br, Br, Br, "'Br, 2’1, [, '*’I u P'I. Hanpumep, onun unu Gonee
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aTOMOB BOJOPOJa B COEAMHEHHUH IO HACTOSIIEMY OMUCAHUS MOTYT OBITh 3aMEHEHbI aTOMaMHU
nevrepus (Hampumep, oNHUM Win Oonee aromamu Bogopoaa Ci.¢ alKHIIBHON rpymnIibl GOpMyJIbL
(I) moxer ObITh HEOOsA3aTENBHO 3aMeEIlleH aToMaMHu Aeirepus, Hanpumep -CDs, 3aMerneHHOH -
CH3). B HekOTOpBIX BapHaHTaX OCYIIECTBIIEHHS M300peTeHHs aJKWJIbHbIE TPYIIbI B JTFOOOH M3
OnucaHHbIX popMyJ, Hanpumep, Gpopmysl (I), MOryT ObITH EpAEHTEPUPOBAHBI.

Onun ummu Oonee aTOMOB COEAMHEHHMS, TPEUIOKEHHOTO B JAHHOM JOKYMEHTE, MOTYT
OBbITb 3aMEHEHbI WM 3aMELIeHbl H30TOaMU aTOMOB B COOTBETCTBHU WJIM HE B COOTBETCTBHU C
NPUPOAHBIM PACTIPOCTPAHEHHEM. B HEKOTOpBIX BapHUaHTaX OCYIIECTBJICHUS H300pETeHuUs
COEMHEHUs COIEeprKaT MO MEHbIIeH Mepe OAMH aToM aelTtepus. Hanmpumep, onuH wim Oonee
aTOMOB BOZIOPOZA B MPEACTABJICHHOM B TAHHOM JOKYMEHTE COSTUHEHUU MOTYT OBITh 3aMEHEHbI
WK 3aMelleHbl nedtepueM (Hanpumep, onuH wiu Oonee atomMoB Bomopoaa Ci.s alKWIbHOMN
IPYIIBl MOTYT OBITh 3aMeHEeHbl aToMamu neirepus, Hampumep -CDs, momyueHHOW mpu
3amemennn -CH3). B HEKOTOpBIX BapWaHTax OCYILIECTBICHUS H300PETEHUS COENUHEHHE
COIep)KUT nABa WM Oosnee aToMoB pedrepus. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS
u3zobpeTeHus coequHenne cogepxkut 1-2, 1-3, 1-4, 1-5 wiu 1-6 atromoB netitepus. B HekoTOpBIX
BAPUAHTAX OCYIIECTBIEHHsI H300pPETEHHsT BCE aTOMBbI BOJOPOJA B COEAMHEHHH MOTYT OBITh
3aMEHEHBbI WU 3aMEeLeHbl aTOMaMH ICHTEePHsI.

B HekoTopbIX BapwaHTax OCylIecTBiIeHUs1 uzodperenus 1, 2, 3, 4, 5, 6, 7 unu 8 aToMOB
BOJIOPOJA, TPHUCOEAMHEHHBIX K aToMaM yIJIepoAa JIOOBIX AalKWIBHBIX, AJIKCHUJIBHBIX,
ANKUHUJIBHBIX, APWIbHBIX, (PEHMJIbHBIX, LUKIOAJKIIbHBIX, T€TePOLUKIOAIKWIBHBIX —WIN
rerepoapmiibHbIX 3amectuteneil uian -Cie aJKUIOBBIX-, AJKUJIEHOBBIX, AJKEHWIEHOBBIX U
AJIKUHUJICHOBBIX ~CBS3BIBAIOINMX TIPYI, KaK OMHCAHO B JAaHHOM JAOKYMEHTE, KaKAbIi
HeoOsI3aTeNIbHO, 3aAMEHEH aTOMOM JIeHTepusl.

CuHTreTnyeckne crocoObl BKIFOUYEHHSI U30TOMOB B OPraHMYECKHE COSIMHEHHs N3BECTHBI
B manHON obmactu (Deuterium Labeling in Organic Chemistry, Alan F. Thomas (Hsto-Hopk,
Huro-Hopk, Appleton-Century-Crofts, 1971; The Renaissance of H/D Exchange, Jens Atzrodt,
Volker Derdau, Thorsten Fey u Jochen Zimmermann, Angew. Chem. Int. Ed. 2007, 7744-7765,
The Organic Chemistry of Isotopic Labelling, James R. Hanson, Royal Society of Chemistry,
2011). U30TOMHO-MEYEHHBIE COSTUHEHUSI MOTYT UCIIOJIb30BATHCS B PA3JIMYHBIX UCCIIEIOBAHUSIX,
TakuxX Kak SIMP-ciekTpocKomusi, 5KCePUMEHTHI 10 MeTaOOIN3MY W/WITH aHAJTU3bL.

3ameHa Ha Oonee TSKENble HM30TOMbI, TAKME KaK AEHTEepUH MOXKET O0ecreYrBaTh
OTpeNeICHHOE TEPANIeBTHYECKOE MPEUMYIIECTBO B pe3yJIbTaTe 0oJiee BEICOKON MeTaboImIecKoi
YCTOMYMBOCTH, HANPHUMEpP, YBEJIMYCHHOTO IMEPHOAA IOJYBBIBEACHHUS if1 VIVO WU CHIKEHUS
HEOOXOIMUMBIX 1103, U, CJEOOBATENbHO, B HEKOTOPbIX CHTYaLUsIX MOXET OBITh
MPeanoYTUTENbHON. (CcM., Hanpumep, A. Kerekes et. al. J. Med. Chem. 2011, 54, 201-210; R. Xu
et. al. J. Label Compd. Radiopharm. 2015, 58, 308-312). B wacTHOCTH, 3aMe€Ha B OIHOM WJIH
Oonee caliTax MeTabOIM3Ma MOXKET 1aTh OHO HIIK O0Jiee TePareBTUIECKUX MTPEUMYIIECTB.

Pannonykiua, KOTOpbIi OyAeT BKIIOYEH B JaHHbIE PAAHOAKTUBHO MEUEHbIE COSAMHEHUS,
OyzeTr 3aBUCETh OT KOHKPETHOTO NMPUMEHEHUS AaHHOTO PAAMOAKTHBHO MEUEHOrO COETUHEHMUS.

Hanpumep, nnsa in vitro MapKupOBKH aZieHO3MHOBOIO PELENTOPA M KOHKYPEHTHOIO aHaJIHu3a
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MOAXOAAIIMMU MOTYT ObITh coemuHeHusi, comepsxkamue “H, “C, ¥Br, 'L B ugu ¥S. J{na
neneil paguMoBU3yaIM3aLMU MOAXOMSIIUME MOTYT ObiTh 11C, 18F 1257 1231 1241 131 7By 76Br
wn ''Br.

TTOHATHO, YTO «PafiHO-MEYEHOE» MM «MEUYEHOEe» COEeIUHEHHEe IPEeACTaBiseT coOoit
COeMHEHHe, KOTOPOE COMAEPKUT MO MeHbIIeH Mepe OAUH pAAMOHYKIHA. B HEKOTOpbIX
BapMAHTAX OCYLIECTBIEHMS M300peTeHHs PaAMOHYKIN/ BHIOPAH U3 TPYIMILL, cocTosmeit u3 *H,
14C, 125 358 82Br.

HacTosiee ONHCAHME MOYKET JOMOJHHMTENbHO BKIIOYATh CHHTETHYECKHE CIOCOOBI
BBEJICHUS PAJHOM30TONOB B COEJMHEHMS 10 JAHHOMY OmucaHuio. CHHTETHHYECKHE CIIOCOOBI
BKJTIOUEHHS PaJHOU30TOIIOB B OPTAHUYECKHE COSAMHEHHs XOPOIIO U3BECTHBI B JAHHON 00IaCTH
TeXHUKM, U CPEJHMH CHENMAaIUCT B JAaHHOH OONACTH TEXHMKH JIErKO IIOHMET CIOCOObI,
TIPUMEHKMBIE ISl COSAUHEHUIT IO JAHHOMY OITHCAHHUIO.

MeueHoe COeAUHEHHE MO JAHHOMY OMHCAHHIO MOXET MPUMEHATHCS B CKPUHHHTOBOM
aHanuse A7 uaeHTU(UKANK/OLeHKH coenuHennii. Hanpumep, 1/l HOBOrO CHHTE3UPOBAHHOTO
UM 0OHAPYKEHHOTO COEIUHEHHUs (/. e. UCCIENyeMOro COeIHHEHHUs ), KOTOPOe MEUEHO, MOKHO
OLIEHUTh €r0 CIIOCOOHOCTh CBA3LIBATH AJEHO3MHOBBIN PeLEnTop, HAOMOAs 32 U3SMEHEHHUEM €ro
KOHIIEHTPALUK TIPU KOHTAKTe C aleHO3HHOBLIM PELIENTOPOM, IO OTKIMKY OT MeTkH. Hampumep,
Il UCCIEAYeMOrO COEIMHEHHs] (MEYEeHOr0) MOMKHO OLEHHTh €ro CIOCOOHOCTh YMEHBIIATH
CBSI3BIBAHME JPYTOTO COENMHEHHs, KOTOPOe, KAK U3BECTHO, CBS3LIBAET aJ€HO3UHOBLIN PELENnTop
(m. e. cranmaptHoe coenuHenue). COOTBETCTBEHHO, CHOCOOHOCTL HCCIEAYEMOrO COEIUHEHHUs
KOHKYPHPOBATb CO CTAHAAPTHLIM COEIMHEHHEM 33 CBA3bIBAHUE C aJEHO3MHOBBLIM PELENTOPOM
HEMOCPEICTBEHHO KOPPEIUPYET C €ro CBA3bIBaIoIIell cocoOHOCTLI0. Y Ha060pOT, B HEKOTOPHIX
JPYTUX CKPUHMHIOBBIX HCCJIEIOBAHUAX MEUEHO CTaHAAapPTHOE COENMHEHME, a MCCIENyeMOe
coequHeHne He MeueHo. COOTBETCTBEHHO, 3a KOHIEHTpalMell MEeYEeHOro CTaHAapTHOTO
coeMHeHUs. HaOMOMAIT A TOro, YTOOBI OLIEHUTh KOHKYPUPOBAHHE MEXKIY CTaHAApPTHBHIM
COeMHEHHEM U HCCIeIyeMbIM COEIMHEHHEM M TaKUM O0Opa3oM OINpEeNHTh OTHOCHTEIBHYIO
CBSI3BIBAIOLIYIO CIIOCOOHOCTD HCCIIEAyEMOTO COEIMHEHHS.

Habopui

HacTosimee OmMHMCaHME TaKke BKIIOYAET (hapMalleBTHUECKHe HaOOphl, MPUTOTHEBIE,
HaTpUMep, I JIeYeHHs HIH TPOQUIAKTUKH CBA3AHHLIX C aJ€HOSMHOBBIM PELENTOPOM
3aboneBaHuii unM HapymeHHil (TAakux Kak, HampuMep, pak, BOCHANHTENbHOEe 3aboNeBaHueE,
CepIEYHO-COCYIUCTOEe 3a0O0JIeBaHUE WM HeWpoJereHepaTHBHOE 3a00JieBaHKE), KOTOpbIE
BKJIIOUAIOT OAMH MM OOJiee KOHTEHHEpOB, comep:KaluxX (HapMalleBTHYECKYH KOMIIO3UIIUIO,
COMEpIKAIYIO TepaneBTuuecku 3QPeKTHBHOE KOMHYECTBO COEAUHEHHS TI0 JaHHOMY OTUCAHHIO.
Takue HaOOpHI MOTYT HOMOJHUTENBHO CONEPKATh, €CIU 3TO JKeNaTeJbHO, ONUH HIH Oolee
Pa3HOOOPA3HBIX KOMIIOHEHTOB TPAAUIHOHHO MPHHATHIX (hapMalleBTHUECKHX HAOOPOB, TAKUX

KaK, HampuMmep, KOHTeHHEepsl C OXHUM wuiIu Oonee (apMaLeBTHUECKH MPUEMIIEMBIMU

2
HOCHUTEJISIMU, JIOMIOJIHUTENIbHbIE KOHTEHHEPHI U T. [I., 9YTO OYAET JIETKO MOHITHO CIIeLHAINCTaM B
naHHOW oOyactu TexHWKU. MHCTpykuun, mub0 B BUAE BKJIAAbIIEH, JTUOO B BUAE SIPJIBIKOB C

YKa3aHUEM KOJINYECTBA BBOAUMbBIX KOMIIOHCHTOB, PYKOBOACTB IO BBEACHUIO W/ PYKOBOACTB
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M0 CMELINBAHHUIO KOMIIOHEHTOB, TAK)KE MOTYT OBITh BKJIFOUEHBI B HA0OP.

Hzobperenne Oyner ommcaHo Oosee MOXPOOHO C MOMOINBI) KOHKPETHBIX IMPUMEPOB.
Crnenyrouue npuMepsl NPEACTABICHbI ¢ WLIIOCTPATUBHBIMU LEJSIMU U HE MpeIHa3HAuYeHbl AJIs
OorpaHUYeHus1 U300peTeHNs] KaKUM-Ti00 criocodoMm. CrieruanucTbl B JaHHON O0JNaCTH TEXHUKH
JIETKO HANAyT MHOXECTBO HEKPUTHYHBIX I1apaMeTPOB, KOTOPbIE MOXKHO HW3MEHHUTh WU
MOAMGUIMPOBATh, YTOOBI MOJYYUTh TOYHO TAaKHe K€ pe3ysbTaThl. bbuio 0OHapy»KeHOo, 4To
coenuHenus: u3 [IpuMepoB MHTHOMPYIOT aKTUBHOCTb AJEHO3HMHOBOIO peLenrtopa (Hampumep,
A2A w/umu A2B) cornmacHO mo MeHbIIEH Mepe OIHOMY aHaju3y, OMUCAHHOMY B JaHHOM
JIOKYMEHTE.

MPUMEPBI

ITonroroButeneHble JKX-MC 0uMCTKM HEKOTOPBIX U3 TOJY4YEHHbIX COEIUHEHUN
NPOBOAWJIM B CHCTEMAax Macc-HampaBieHHOro (pakuuoHupoBanuss Waters. OcHOBHOe
0o0OpyZOBaHUE, MPOTOKOJIBI U YIPABIIONIEe MPOrpaMMHOE OOECTeueHHe ISl SKCIUTyaTaluu
3THX CHUCTeM NOAPOOHO omucaHbl B Jjmreparype (cm., manpumep, “Two-Pump At Column
Dilution Configuration for Preparative LC-MS”, K. Blom, J. Combi. Chem., 4, 295 (2002);
“Optimizing Preparative LC-MS Configurations and Methods for Parallel Synthesis
Purification”, K. Blom, R. Sparks, J. Doughty, G. Everlof, T. Haque, A. Combs, J. Combi.
Chem., 5, 670 (2003); u "Preparative LC-MS Purification: Improved Compound Specific
Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Combi. Chem., 6, 874-883
(2004)). Beinenennble COeAMHEHHs OOBIYHO TOJBEPrajii AHAJTUTHYECKON IKUIAKOCTHOH
xpomatorpadun-macc-cnekrpomerpun  (KX-MC) nns  aHanm3a YHCTOTBIL B CIEAYIOIINX
ycnopusx: mpudop; Agilent 1100 cepusi, JKX/MCJI, xononka: Waters Sunfire™ Cis 5 mkwm,
2,1x50 mmM, Oy¢epbr moxBmwkHas ¢asel A: 0,025% T®Y B Bome u noaswkuas ¢asel B:
aleToOHUTpuJI, rpagueHt or 2% no 80% B B TedyeHume 3 MUHYT NIpU CKOpPOCTH MoToka 2,0
MJI/MUHYTa.

HekoTopble 13 NOTy4YeHHBIX COSAMHEHHI TAKXKe Pa3felisili B MPEenapaTuBHOM Maciitade
C TMOMOIIBI OOpaieHHO-(a3HOi BbICOKO3()(HEKTUBHOM KHUAKOCTHOH Xpomarorpaduu (OD-
B2XX) ¢ MC-perektopom wmnu  (udm-xpomarorpaduer (Cuiavkareib), Kak yKa3aHO B
npuMepax. TUNUYHbIE  YCJOBHS  KOJIOHOYHOW  MpenapaTUBHOW  oOpalneHHO-(pa3HOH
BbICOKO3( (heKTUBHOM kuaKocTHOU Xpomarorpaduu (OD-BIXKX) crenyrommue:

ycnosus ouncTku npu pH=2 : komonka Waters Sunfire™ Cis 5 mxm, 30x100 MM unu
Waters XBridge™ Cis 5 mxm, 30x100 mm, smoupys nomsuxkHOH ¢asoii A: 0,1% TOY
(TpudTOpyKCYCHast KHCIIOTa) B BOZE M TMOABIDKHOW (pa3oil B: aneToHUTpH; CKOPOCTh MOTOKA
coctaBisia 60 MII/MUHYTA, pPa3feSSIFOIIMN TPAagUeHT ObUT ONTUMHU3UPOBAH IUIA KaXKAOTO
COEAMHEHUs], UCTIOJB3Ysl THIOCTIEUU(PUIECKUN POTOKOJ ONTHUMU3ALMN METOA, KaK OIMHCAHO B
mureparype. (cm., nanpumep "Preparative LCMS Purification: Improved Compound Specific
Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-883
(2004)).

ycnosus ounctku npu pH=10 : Waters XBridge™ Cis 5 mxm, 30x100 MM KONOHKa,

smonpys noasrkHON (aszoit A: 0,1% NH4OH B Bome u monsmxHOH ¢aszoit B: anetonutpun,
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CKOPOCTB MOTOKa cocTaBsia 60 MJI/MUHYTA, Pa3AeSIOMU IpagueHT ObUT ONTUMHU3HUPOBAH IS
Ka)KIOTO COEIUHEHUs, UCTIONb3Ysl THIIOCTICHU(PUUECKUN MPOTOKOJ ONTHMH3AINH METONa, Kak
onucaHo B jureparype (cMm., nanpumep "Preparative LCMS Purification: Improved Compound
Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6,
874-883 (2004)).

PazneneHne HEKOTOPBIX pALIEMUYECKUX COEJUHEHHUI Ha HSHAHTHOYHUCTbIE OOpa3Lbl
NOJIy4aJi B MPEnapaTMBHOM MacumTade ¢ MOMOINBI BBICOKOA((PEKTUBHON KUAKOCTHOMN
xpomarorpaduu ¢ xupanbHOH (a3oli B crenyromux ycnoBusix: I[lpubop: Agilent 1100
npenaparuBHass BOXX;, Komonka: Phenomenex Lux Cellulose-4, 21,2x250 mm, 5 MkwM;
3JIFOUPOBAHNE HM30KpAaTUYECKOW TonBHKHOM (asoit 45% EtOH B rekcane co ckopoctbio 20
MJI/MUFH.

Ipumep 1. 3-(5-amuno-8-(2,6-aumernanupuand-4-un)umuaaso|1,2-clnupumuaun-7-

WJ1)0eH30HUTPHJI
»
=
N
# oy
N H.;\,]/Nj
NH

Cmaous 1: 5-0pom-2,6-0uxiopnupumuoun-4-amun
Br

cl NH,
\r
c

K pactBopy 2,6-muxnopnupumunus-4-amuHa (Combi-Blocks, Homep mo karamory OR-
0412) (10 r, 61 mmonb) B IM®PA (50 mn) npu 0°C nobasisau N-Opomcykuuanmun (11 r, 61
MMOJIb). PeakiimoHHy0 cMech mepeMeInnBad B TeueHue 16 4 mpu KOMHATHOH Temreparype
nepen tem, kak nodasisu Boay (100 mu). IMonmy4yeHHbIH ocamok cobupanu QuibTpanuei, a
3aTeM CYIIWIH C MoJydeHueM xenaemoro nponykra (13,1 r, 88%), KOoTOphIi HCIONB30BAIN HA
cnenyromei craguu 0e3 nmanpHeiimen ounctku. KXKX-MC, paccuntannoe misi CsH3BrClhN;3
(M+H)": m/z=241,9; naiinennoe 241,8.

Cmaous 2: 8-opom-3,7-ouxnopumuoasof 1,2-c[nupumuoun
Be

ad

Cl

2-6pom-1,1-gusTokcwstan (11 mn, 70 mmomb) nobammsnum Kk cMecH  S-Opom-2,6-
muxnoprnupumuana-4-amuaa (2,0 T, 8,2 mMmonp) B MeCN (25 wmu). IlomyueHHyr cmech
nepememinBanu npu 120°C B Tedenue 1 4, 3aTeM OXJa’kAajy 10 KOMHATHOW TeMIepaTyphl U
KOHLIEHTPUPOBAJH NpHU MOHWKeHHOM aasneHnH. Ocratok pactupanmu ¢ EtOAc ¢ monydeHunem
xkemaemoro npoaykra B Bune conu HBr (2,4 1, 84%), KOTOpyrO MCHOJNB30BAIIM HA CJEAYIOLIEH
cranuu 6e3 nanbHedmed ounctku. JKX-MC, paccuurannoe mns CeH3BrClhoN3 (M+H)™

m/z=265,9; HalineHHoe 265,8.
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Cmaous 3: 8-opom-7-xnopumuoazof 1, 2-c [nupumuoun-S-amun
Br
oy
N N7
‘\I/
NH,

K pactBopy 8-6pom-5,7-nuxnopumunasof 1,2-c|mupumuanna ruapodpomuna (2,2 r, 6,3
mmouib) B TT'® (30 mut) noGaBisiin KOHIEHTPUPOBAHHBIN rUapokcuy aMmmonust (57 mi, 14 M).
PeakunoHHyI0 cMech NepeMelIuBaiyd MPU KOMHATHON TeMmIepaType B TedeHue 16 4 mepen
ylalleHueM JIETYy4YHX BEIIEeCTB NpH IMOHIKEHHOM pAaBieHuU. IlonyueHHOe TBeplroe BeIecTBO
cobupanu ¢QuibTpanmer, nmpomsiBagu Bomow (100 mut), a 3aTeM CyHWIHJIH C MOJyYCHUEM
xenmaemoro mpoxnykrta (0,75 1, 48%), KOTOpBIH HCHOJB30OBAIM Ha ClEAVIOIIEH craauu Oe3
nanvHedimed ounctkn. JKX-MC, paccunrannoe msi CsHsBrCINs (M+H)™: m/z=246,9;
HaiimeHnHoe 247,0.

Cmaous 4: 7-xnop-8-(2, 6-oumemunnupuoun-4-un)umuoazof 1, 2-c[nupumuoun-5-amun

NH,

[1,1’-6uc(mupenundochuno)deppouer|nuxnopnamnanuii(ll) (7,3 wmr, 10% moinb)
nobasnsann k cMmecu 8-Opom-7-xiopumuaasol 1,2-clnupumuaus-S-amunaa (25 mr, 0,10 mmons),
2,6-numernn-4-(4,4,5,5-rerpamernn-1,3,2-nuokcadboponan-2-um)mupunusa (35 mr, 0,15 mmonb)
u xapOonata Hatpus (32 mr, 0,30 mmonb) B TI'® (0,36 M) u Boxe (0,07 mi). Cmeck npoaysanu
a3zoToMm, a 3areM nepemernsaiu npu 70°C B TeueHue 16 4. PeakiMOHHYIO CMeCh OXJIaXKAAJIU 10
TEMIEpaTypbl OKPY)KAIOLIeH cpeabl U KOHLEHTPUPOBAJIU IPU IOHMKEHHOM JaBJICHHUM.
Heounmennslii npoaykt ouumanu ¢udiu-xpomatorpadguell Ha KOJOHKE C CHIIMKAreljeM,
smoupys cmecbto 0-15% MeOH/IXM, ¢ mnojydeHHEeM >KelaeMoro MpOAYKTa, KOTOPBIH
UCTIONB30BAJIM Ha Clienyromen craguu 0e3 panmpHeimeit ounctku. XKX-MC paccyuTaHHBINH AJs
Ci3Hi3CINs (M+H)™: m/z=274,1; naiinennsiii 274,1.

Cmaous 5: 3-(5-amuno-8-(2,6-oumemunnupuoun-4-un)umuoasof 1, 2-c [nupumuoun-7-
un)6eH30Humpu

B MHUKPOBOJIHOBBIN cocyn I00aBIISIH 7-xn0p-8-(2,6-nuMeTHInUpUINH-4-
wi)umuaaszo| 1,2-clrupumunun-S-amun (40 wmr, 0,15 wmmonb), (3-umaHodeHNT)00pOHOBYIO
kucioty (64 mr, 0,44 mmons), Tpukanuii pocdar (120 mr, 0,59 mmons), IMPA (2,4 M), Bogy
(0,60 M) u [1,1’-6uc(audpennndocduno)deppouet|nuxnopnamnanuii(ll) (11 mr, 10% monb).
PeakunoHHBII pacTBOP MPOMYBAIM a30TOM, a 3aTEM MHKPOBOJHOBYIO MPOOHMPKY 3aKPBIBAIHA U
Harpesajqu B MUKPOBOJHOBOM peaktope npu 120°C B Teuenue 20 mMuH. PeakimoHHYIO CMeCh
OXJIAKIadu OO0 KOMHATHOH TeMmmepatypsl, ¢(uiabTpoBamu uepe3 cioil wnemura ¢ 50%
EtOAc/JIXM, a 3aTeM KOHLEHTPUPOBAJIH MPH IMOHKEHHOM AaBiieHNH. HeouneHHbIi TpoayKT
ounmanu npenaparusHoil JKX-MC (pH=2, MeCN/Boga ¢ T®VY) ¢ moaydyeHuem xenaemMoro
nponykra B Buge T®Y comu. KX-MC paccunrannbii i CoHi7Ne (M+H)™: m/z=341,2;
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HalineHHsIi 341,1.
IIpumep 2. 7-(2,3-nuruapo-1H-nuppouo|2,3-b|nupuaun-5-mwi)-8-(2,6-

AUMeTUINHPUANH-4-W1)umMuaa3o|1,2-cJnupuMuauH-S-amuH

JlaHHOEe COeqMHEHHEe MOJIyYasu, MCIOJb3ysl METOIUKH, aHAJOTMYHbIE OMHUCAHHBIM JUIs
Ipumepa 1, (2,3-quruapo-1H-nuppono[2,3-b]nupuans-S5-un)00pOHOBOH KUCIOTOM, 3aMeHsist (3-
uaHodenun)oopoHoByro kucioty Ha Craaum 5. IIpoaykT ouuninanu npenapatushoil XKX-MC
(pH=10, MeCN/Bona ¢ NH4OH) ¢ mojydeHuem 3kenaeMoro IpoayKTa B BHIE CBOOOIHOTO
ocuosanusi. JKX-MC paccunrannbiit st Co0HoN7 (M+H)™: m/z=358,2; Halinennbii 358,2.

IIpumep 3. 8-(2,6-aumMeTnaAnpuAUH-4-ui1)-3-(MopdouHOMeTHT)-T7-
¢ennnumuaaso[l,2-clnupumuaun-S-aMmun
N\
| /
AN
Ny N~
1 {m

2 \\/O

K cmecu 8-(2,6-mumermnnupunus-4-un)-7-peannumunasol 1,2-clnupumunus-5-aMuHa
(momyuanu, UCTIONB3Yysl METONMKH, aHAJIOTWYHble onucaHHbM B IIpumepe 1, pennnboponoBoit
KUCJIOTON 3aMeHsist (3-1maHodeHnT)00poHoByr0 kuciaoTy Ha Ctaauu 5) (25 mr, 0,08 Mmoib), u
mopdonuna (9,5 Mk, 0,16 Mmonb) nobasmsmn (auanerokcnuon)oenszon (51 mr, 0,16 MMoub).
Peakunonnyro cmecp mnepememnBanu npu S50°C B TedeHue 2 4, M MNPOAYKT OUHUILAIU
npenapatuBHoi JKX-MC (pH=2, MeCN/Bona ¢ T®Y) ¢ nonydeHnem keaaeMoro mpoaykTa B
Bune TOV comu. KX-MC paccunrannoe mis CuHyNeO (M+H)™: m/z=415,2; nHaiinennoe
415,2.

IIpumep 4. 7-(3-meroxcudenunn)-8-(nupuauH-4-un)umugaso|l,2-clnupumuaun-S-

aMHH

NH;

[1,1’-6uc(muuuknorekcundochuno)peppoueH | nuxnaopnamnaanii(Il) (6,1 mr, 10% momnb)
nobasysnn k cmecu 8-6pom-7-xnopumunaso| 1,2-cnupumunun-S-amuHa (nonydanu B [lpumepe
1, cranuu 3) (20 wmr, 0,08 mmonb), mupuanH-4-undopoHoBoi Kucnotsl (12 mr, 0,10 Mmonb) u
kapOonara uesus (79 wmr, 0,24 mmonb) B mpem-0Oytanona (0,45 mi) u Boxsl (0,09 mi). PactBop
MpoAyBajau a30ToM, mepemewuBanu npu 75°C B TedeHHe 2 4 M OXJIAKAAIM OO KOMHATHOMN

TeMriepatypsl. 3ateM npubaBmsuin  kapboHat unesus (53 wmr, 0,24 wmmomb), [1,1°-
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ouc(nunukiorekcmidochuno)peppoueH | nuxnopnautaguii(ll) (3,1 wmr, 5% wmomp) u (3-
MeTokcuderm)6opoHoByto Kuciaoty (18 mr, 0,12 MMoub). PeakiinoHHyr0 cMeCh MepeMernBaIm
npu 105°C B TeueHne 4 4. U OXJIAXKAAJIU IO KOMHAaTHOH TeMmriepatypbl. Cmech QuibTpoBam
yepe3 cioil u3 nenura ¢ 50% EtOAc/JIXM u KOHIEHTPUPOBAJIH MPHU IMOHIKEHHOM JaBJICHHUH.
IIponyxr oummanu npernapatuBHoil XXX-MC (pH=2, MeCN/Boga ¢ T®Y) ¢ mnonydeHuem
xenaemoro mpoxaykra B Buge TOVY comu. KX-MC paccunrannoe misi CigHigNsO (M+H)™
m/z=318,1; HatinenHoe 318.2.

Hpumep S. 7,8-qu(nupuaun-4-ua)umuaaso[1,2-clnupumuans-S-amus

JlaHHO€ coequHEHHe MOJyd4ald, UCIOJb3ys METOIUKH, aHAJOTUYHbIE OMUCAHHBIM JIs
IIpumepa 4, nupuUANH-4-UIOOPOHOBYIO KHCIOTY 3aMeHsst  (3-MeTokcu(eHn)00pOHOBOI
kuciortoi. Ilpoaykr oummanu mnpenaparuBaoii XX-MC (pH=2, MeCN/Boga ¢ T®VY) c
nonyuyeHueM xenaemoro npoaykra B Buge TOVY comu. )KX-MC paccunranssiii 1 Ci16HisNe
(M+H)": m/z=289,1; naiinennsiii 289, 1.

IIpumep 6. 7-(2-meTuadypan-3-una)-8-(nupuaun-4-ua)umuaaso|1,2-clnupumuaun-5-

aMHH

JlaHHOE COeqUHEHUE MOJIy4Yall, UCIOJb3ysl METOAUKH, aHAJOTMYHbIE OMUCAHHBIM IS
[Ipumepa 4, 4,4,5,5-terpamerun-2-(2-merundypan-3-un)-1,3,2-nuokcadoponaHom 3amensisi (3-
METOKCU(EHH)OOPOHOBYIO KUCIOTY. KpoMe TOro peakLHOHHYI) CMECh MEepeMEIlHBad TNpU
105 °C B Teuenue 20 yacoB. [Ipoaykr ounmanu npenaparusaoii XXX-MC (pH=2, MeCN/Boxa ¢
TO®Y) ¢ nonyuenuem skenaemoro mponykra B Bume TOY comu. XKX-MC paccuuraHHOe Uist
Ci6H1sNsO (M+H)™: m/z=292,1; naiinennoe 292,1.

IIpumep 7. 7-(2-proppenunn)-8-(nupuaun-4-ua)umuaaso|1,2-clnupumuans-S-amuH

NH>

JlaHHOe COeqMHEHHe MOJyYasy, MCHOJb3Yys METOAUKH, aHAJOTMYHbIE OMHUCAHHBIM JUIS
IIpumepa 4, (2-propdennn)oopoHOBOI KHCIOTONH 3ameHsist (3-MeTOKCH(pEHHT)OOPOHOBYIO
kuciory. Ilponykr oummanmu mnpenapatusHoii XKX-MC (pH=2, MeCN/Boma ¢ T®Y) c

nosydeHueM skenaemoro nponykra B Buge TOVY com. XKX-MC, paccuntannoe nist C17H13FNs
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(M+H)": m/z=306,1; Haiinennoe 306,1.
IIpumep 8. 7-(6enzodypan-2-una)-8-(nupuaun-4-na)umuaaso|l,2-clnupumuann-5S-

aMHH

JIaHHOE COeTUHEHME TOJYYaJH, UCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
IMpumepa 4, OeHzodypaH-2-UIOOPOHOBON KHUCIOTOH 3aMeHsis (3-MeTOKCH(peHIT)OOPOHOBYIO
kucioty. Ilponykr oummanu mnpenapatuBaoil KX-MC (pH=2, MeCN/Boma ¢ T®Y) c
nony4yeHueM skenaemoro npoaykra B Buge T®Y comu. XKX-MC paccuurannoe ans C1oHiaNsO
(M+H)": m/z=328,1; naiinennoe 328,1.

Ipumep 9. 7-(1-merun-1H-nupa3zon-4-ui)-8-(2-MeTunnupuans-4-uia)umuaaso|1,2-

c|nupumuauH-S-aMmuH

=N
N-. Hj
‘\r’
NH,

Cmaous 1: 7-xnop-8-(2-memunnupuoun-4-un)umuoasof 1, 2-c [nupumuoun-5-amun
N

=

Cl Z N

S,
\|th-|2

[1,1’-6uc(auuuknorekcundochuno)peppoueH | auxaopnamiaaui(Il) (110 mr, 10% mon)
nobasysin Kk cmecu 8-Opom-7-xnopumunaso| 1,2-clnupumunui-S-amuHa (nosy4danu B [Ipumepe
1, craguu 3) (370 mr, 1,5 mmonb), 2-metun-4-(4,4,5,5-rerpamer-1,3,2-arokcadboponan-2-
win)nupuanHa (490 mr, 2,2 mmosb) u kapOonata nesus (1,5 r, 4,5 mmons) B mpem-0ytanone (8,3
mut) u Boze (1,7 mur). PacTBOp mpoayBasiu a30ToM, a 3aTeM nepemMernnsaiu npu 75°C B TeueHue
5 4. PeakIMOHHYIO CMeCh OXJIAKAAN 1O KOMHATHOU TeMIepaTypbl H (GUIBTPOBAIH Yepe3 CIIOH
u3 uennra ¢ EtOAc. @unbTpar KOHUEHTPUPOBAIU NPHU MOHMKEHHOM AaBjieHUH. HeounimeHHbii
NPOAYKT ouMIainy (udi-xpomatorpagueil Ha KOJOHKE C CHIIMKAresieM, 3JIIOUpYs cMechio O-
10% MeOH/IXM, ¢ mTONy4eHHEM >KelaeMOro TMpOAYKTa, KOTOPBIM HCIOJIB30BAIH Ha
crenyromein craaun 0e3 panmpHedmeidt ounctku. JKX-MC paccumrannbiii st Ci2HiiCING
(M+H)": m/z=260,1; naiinennsii 260,0.

Cmaoua  2:  7-(1-memun-1H-nupazon-4-un)-8-(2-memurnupuoun-4-un)umuoasof 1, 2-
c[nupumuoun-5-amun

B MukpoBoOnHOBBIA cocyn nobaBisuiu 7-xyop-8-(2-merwnnupuans-4-mn)umunasol 1,2-

clmupumunune-S-amua - (43 wmr, 0,17  wmmomb),  1-merun-4-(4,4,5,5-rerpamermin-1,3,2-

2
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nnokcaboponan-2-mn)-1H-mupazon (100 mr, 0,50 mmonb), Tpukamuii pocdar (140 mr, 0,66
MMOJIb), JIM®DA (1,3 M), BOAY (0,33 M) 1 [1,1°-
ouc(nudpenunpochuno)peppouet | nuxnopnamnaguii(ll) (12 mr, 10% wmonb). PeaxiuoHHBIH
pacTBOp NPOAYBAJM a30TOM, a 3aT€M MHKPOBOJHOBYIO NMPOOUPKY 3aKpbIBAJM U HArpeBalu B
MUKPOBOJIHOBOM peaktope mpu 120°C B Teuenne 20 MuH. PeakilmOHHYIO CMECh OXJIAXAAIu 10
KOMHATHOH Temmeparypbl, ¢uusrpoBanu uepes cioi nenura ¢ 50% EtOAc/IXM, 3atem
KOHLIEHTPUPOBAJIM TPU MOHMKEHHOM paasieHuu. IIponykr ouminamu npenapatusHoi XKX-MC
(pH=10, MeCN/Bona ¢ NH4OH) c mojydeHuem 3kenaeMoro NpoayKTa B BHIE CBOOOIHOTO
ocnosanusi. JKX-MC paccunrannbiii 1 CisHisN7 (M+H)™: m/z=306,1; naiinennsiii 306, 1.
Hpumep 10. 8-(2-mermanupuauH-4-uma)-2,7-nupennanmuaaso|l,2-clnupumuaun-5S-

aMHH
N

-

o

N;,Ni}_@

NH-

Cmaous 1: 2-memokcu-6-¢ghe Hunnupumuoun-4-amun

N{Hrn
0.
buc(nu-mpem-6ymun(4-numernnamunodenmn)pocun)auxaopnammanuii(Il) (0,89 r, 5%
MOJIb) NOOABIISAIM K CMECH 6-XJIOp-2-MeToKcunupumunui-4-amusa (Ark Pharm, Inc, Homep mo
katamory AK-25131) (4,0 r, 25 mmounb), ¢peHnnOopoHOBOH Kucnotel (4,6 r, 38 mMMonb) u
kapOonara nesust (16 r, S0 mmonp) B Tonyose (130 mu) u Bozme (13 mu). PactBop mponysanu
a3oToM, a 3ateM nepemennBany rpu 115°C B Teuenue 16 4. PeakiMOHHYI0 CMeCh OXJIaXXIalu
10 KOMHATHOU TemrepaTypsl, GpunbTpoBaiu depe3 cioit neaura ¢ JJXM U KOHUEHTPUPOBAIU
npu MoHWwkKeHHOM mnaBienuu. K ocrtarky mobasmsiu Bomy (100 M), W MOJy4eHHOE TBEPIOE
BEIIECTBO coOMpany GuiabTpanyei, a 3aTeM CyLIIII, ToJIydas kenaeMblil mpoaykrt (5,0 r, 99%),
KOTOPBI HWCIOJIb30BaJIM HA CJenyrolnei craauu 0e3 panmbHedmed ounctku. JXKX-MC
paccuurannoe aas C11H1:N3O (M+H)™: m/z=202,1; naiinennoe 202,0.

Cmaous 2: 5-0pom-2-memoxcu-6-ghe Hunnupumuoun-4-amun
Br
“
N: N
\l/
o

e

NH-

K pactBopy 2-meTokcu-6-pernnnmupumunui-4-amuna (5,1 r, 25 mmons) 8 IMCO (51
i), MeCN (27 m) u Bozme (1,7 mu) mpu 0°C pmobasmsiiu N-Opomcykumaumun (4,5 r, 25
MMOJIb). PeakMOHHYI0 CMeCh MepeMellnBajl B TEUEeHHE 2 4 MPU KOMHATHOW TemIieparype
nepen Tem, kak podasmsuin Bony (100 mur). ITonyuenHslit ocanok cobupanu GuipTpanuei, 3arem

CYLUIMJIM C TOJy4YeHueM sxemaemoro mnpoxykra (5,2 r, 73%), KOTOpBIM HCIIONB30BAIN Ha
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cnenyromen cragun 6e3 panbhedimeid ounctku. XKX-MC paccunrannbii mis CiiHiiBrN;O
(M+H)": m/z=280,0; naiinennsiii 280,0.

Cmaous 3: 2-memokcu-5-(2-memuanupuoun-4-ui)-6-ghe Hunnupumuoun-4-amun

NQr,N
0\.

[1,1’-6uc(auuuknorekcundochuno)peppoueH | nuxnopnamuiaanii(Il) (0,41 r, 10% moinb)
no0aBysIM K CMecH S-OpoM-2-MeTokcu-O-pennnmupumunui-4-amuna (1,5 r, 5,4 mmons), 2-
metui-4-(4,4,5,5-rerpametii-1,3,2-nuokcadoponan-2-wm)mupunuHa (1,8 r, 8,0 mmonb) u
kapOonara nesus (3,5 r, 11 mmonw) B mpem-Oyranone (20 mu) u Bome (3,9 mur). Pactop
MPOayBau a30ToM, a 3ateM nepemewmnBany npu 120°C B Teuenune 1,5 4. PeakiinoHHy0 cMeCh
OXJIAKOAMA 1O KOMHATHOW TemrepaTyphl, (uiabTpoBaiu dYepe3 cjoh uemura ¢ JXM wu
KOHLIEHTPUPOBAJH TPU MOHWKEHHOM aapneHnd. K ocratky nobasmsumm Bomy (100 mun), u
NOJIyY€HHOE TBEP/OE BEIIECTBO COOMpanu (PUIbTpallUel, 3aTeM CYIIWIH, MOJyYas KeJlaeMblil
npoaykt (1,02 r, 65%), KOTOpBIA HCMONB30BATM Ha CIEAYIOIIeld craguu 0e3 najbHeWIei
ounctkn. XKX-MC paccunrannoe st CiyHi7NsO (M+H)™: m/z=293,1; naiinennoe 293, 1.

Cmaous 4: 8-(2-memunnupuoun-4-un)-2, 7-oupe nunumuoazof 1, 2-c[nupumuoun-5(6 H)-on
N

-

=l
HN N}_Q
o
K 2-merokcu-5-(2-mMeTunnupuans-4-uin)-6-penunnupumuans-4-amuny (100 mr, 0,34

MMOJIb) B yKcycHoOW kuciore (1,4 mi) nmoGamisuiu 2-Opom-1-dpenunstan-1-on (170 mr, 0,86
MMOJIb). PeakunoHHyto cmech nepememnuBand npu 120 °C B teyenue 20 4. [Tocie oxnaskaeHusl
IO KOMHATHOM TeMIlepaTypbl JIETy4He BELIECTBA YIASUIM TIPU CHIDKEHHOM JIaBJICHUM.
IMony4yenHoe TBepaoe BemiecTBo npombiBaiu Et>O, codupanu GpuabTpanueit, a 3aTeM CyIuIN ¢
NOJIy4eHHEM HEOYHIIEHHOTO MPOAYKTA, KOTOPBIA HCIOJNb30BAIM Ha Clenyroleil cramuu Oe3
nanbaeimeit ounctku. JKX-MC paccunrannoe aimst C2aHioN4sO (M+H)™: m/z=379,2; HaiineHHoe
379,1.

Cmaous 5: 5-xnop-8-(2-memunnupuoun-4-un)-2, 7-ougpenunumuoasof 1,2-c [nupumuoun
N

K mnepememuBaemomy pactBopy 8-(2-merunmupunus-4-wmn)-2,7-audenmmmunasolf1,2-
c|mupumuun-5(6H)-ona aunerara (150 mr, 0,34 mmons) u POCI; (0,25 mn, 2,6 mmonb) B

tonyode (1,3 mn) mpu 0°C mo xammsim goOasisuu N, N-gunzonpommnTtiiamud (0,26 mo, 1,5
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mMmoJb). [lonmyueHnslii pacTBop MemieHHO Harpesanmu no 120°C B Tedenume 1 4, a 3arem
nepememinBanu npu 120°C B teyenue 16 u. Ilocne oxnakaeHus 10 KOMHATHONH TEeMIIEPATypbl
JIeTy4re BELIeCTBA YAASUIA NPU CHHKEHHOM aasieHuH. [lomydeHHbI ocTaTok pasdasmsimm [N
HCl (2,0 mn) u Bomo#i (20 mm) m skcrparupoamu JIXM (5x20 mu). Opranudeckue ciou
obbenuusy, cyuman Hax NaxSO4, QuiabTpoBaiM M KOHLUEHTPUPOBAIM INPU MOHIKEHHOM
nasieHud. IlonydyeHHy0 HEOUMIIEHHYIO0 CMeCh IIPOAYKTA UCIIONb30BANIN Ha CIEAYIOLIEeH CTaguu
6e3 nanpHeimen oumctku. KX-MC paccumrannbiii aiast CosHisCINg (M+H)™: m/z=397,1;
HalimeHHbIit 397,1.

Cmaous 6: 8-(2-memunnupuoun-4-un)-2, 7-oupenunumuoazof 1, 2-c [ nupumuoun-5-amun

JlaHHOE COenMHEHHE MONyYalH, MUCIOJb3Yysl METOAUKY, AHAJOTUYHYIO ONHUCAHHOW IS
IMpumepa 1, Craguu 3, 5-xj0p-8-(2-merunnupunus-4-mn)-2,7-mudernmumunasof 1,2-

2 2

clnupumMuguHOM  3aMeHsii  8-Opom-5,7-puxnopumunasof 1,2-clnupuMunue  TuapoOpOMHUI.
IMponykr oummanu npenapatuBHoil KX-MC (pH=2, MeCN/Boma ¢ T®Y) c mnomyueHnem
’xenaeMoro mpoxaykra B Bupe T®Y comu. KX-MC paccumrannbii ans CasHxoNs (M+H)™
m/z=378,2; HalineHHbIi1 378,1.

IIpumep 11. ITUI-S-aMuHO0-8-(2-MeTHINNpUANH-4-Un)-7-PeHnnumuaaso|1,2-

clnupumuanH-2-kapéokcuaaT

JlaHHO€ COeMMHEHUE MOJyYalH, UCIOJb3ysl METOAUKH, aHAJOTHMYHbIE OMUCAHHBIM IS
ITpumepa 10 >Tun-3-0poM-2-0OKCONPONAHOATOM 3aMeHsist 2-0poM-1-penmnsran-1-on Ha Cranun
4. Tlponyxt ounianu npenapatusHoii JKX-MC (pH=10, MeCN/Boga ¢ NH4OH) ¢ nony4yenuem
JKeJTaeMOoro nmponaykTa B Buae ¢cBodogHoro ocHoBanus. XKX-MC, paccuurannoe mis C21HaoNs02
(M+H)": m/z=374,2; naiinennoe 374,0.

IIpumep 12. Metna 5-(S-amuno-7-penna-8-(nupuaun-4-ua)umuaaso(1,2-

c|nupuMUANH-2-WIT)H30KCA30/1-3-KapOoKcHIaT
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Cmaoua  1:  Smun-5-(5-oxco-7-gpenun-8-(nupuoun-4-un)-3, 6-oueuopoumuoasof 1, 2-

c[nupumuoun-2-un)u3okcazon-3-kapooxcunam
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K cmecu 2-metokcu-6-peHun-5-(mupuana-4-nin)mupuMuanH-4-aMuaa  (TIOoyvasty,
UCIOJNIb3ysl METOAMKH, aHajoruyHele onucaHHbiM B Ilpumepe 10, Crapusax 1-3, nupuaun-4-
WIOOPOHOBOW  KHUCJIOTOH 3ameHsisi  2-metui-4-(4,4,5,5-rerpamerm-1,3,2-nuokcaboposas-2-
wn)mupuand Ha Cragun 3) (50 mr, 0,18 mmons) B 2-nponanon (0,54 mut) noGasnsnu 3Tui-5-(2-
Opomarerin)uzokcason-3-kapookcunar (Combi-Blocks, Homep no karanory SS-6738) (71 wr,
0,27 mmonb). Peakimonnyto cmech nepememmBanun npu 110 °C B teuenue 4 u. Ilocne
OXJIAXKIEHUs] O KOMHATHOW TeMIIepaTypbl JIETy4YHMe BEINeCTBA YNAJJIU IPH CHIJKEHHOM
nasienun. IlonydeHHOe TBepaoe BelnecTBO mpombiBaiu EtOAc, cobupanu ¢uibrpaimeii, a
3aTeM CyIIWIA C TMOJyYeHHEeM HEOUMIIeHHOro mponykra B Buae HBr comm, kotopyro
UCTIONB30BAJIM Ha Clienyromen cranuu 0e3 mpanmpHeimeit ounctku. XKX-MC, paccuntanHOe st
C23HisNsOs (M+H)": m/z=428,1; naiinennoe 428,0.

Cmaousa 2: Omun-5-(5-xnop-7-ghenun-8-(nupuoun-4-un)umuoasof 1, 2-c [nupumuoun-2-

U)U3OKCAZ0N-3-KAPOOKCUNAM

N
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K nepememmnBaemMoMy  pacTBOpy  3THI-S5-(5-0kco-7-pennin-8-(mupuann-4-mn)-5,6-
auruapouMunasol 1,2-cnupumuans-2-un)usokcaszon-3-kapookcunara rugpodbpomuna (72 wr,
0,14 mmonb) B MeCN (0,53 mi) nobasmsnu POCI; (0,54 mn, 5,8 Mmons). [TonyueHHBIH pacTBOp
nepememinBany npu 120°C B teyenue 16 4. Ilocne oxnakaeHus 10 KOMHATHOW TEMIIEPATypbl
JeTyune BeIleCTBa YAAJsUIM IPU CHIDKEHHOM namieHuu. K ocraTky menjieHHO no0aBisuin
nensHyo Boay (20 mur), u B3Bech nepememuBanu B TeueHue 20 muH. IlonyueHHOoe TBepmoe
BEIEeCTBO coOupanu (uibTpaunei, 3aTeM CYyIIWIA C TOJyYeHHEM HEOYHIIEHHOTO MPOAYKTA,
KOTOPBIM HCHOJB30BAIM Ha clenyromeil craguun 0Oe3 panpHelmer owuctku. JKX-MC
paccuurannbiii a1 C23Hi7CINsO3 (M+H)™: m/z=446,1; naiinennsiii 446,0.

Cmaous 3: Memun-5-(5-amuno-7-ghenun-8-(nupuoun-4-un)umuoasof 1, 2-c [nupumuoun-2-
un)uzokcazon-3-kapooxcunam

K pactBopy stHi-5-(5-xmnop-7-pennn-8-(mupuann-4-mwin)umunaszol 1,2-clnupumuus-2-
wn)u3okcaszon-3-kapbokcunara (70 mr, 0,16 mmons) B TI'® (0,70 mm) u MeOH (0,10 mu)
n00aBJISIN KOHLEHTPUPOBAHHBIA ruapokcun ammonus (1,4 mu, 14 M). PeakunonHyro cMmech
nepeMelnBaId P KOMHATHOW TeMIiepatype B TedeHHe 16 4 mepen yOaleHHEM JIETY4YHX
BEIIECTB NPH MOHWXEHHOM aaBieHuu. Ilpoaykt oummanu npenaparuBHoit XXX-MC (pH=2,
MeCN/Bona ¢ T®Y) ¢ monmyueHuem skeiraemoro mpoaykra B Bupe T®Y comu. XKX-MC,
paccuurannoe aias C2oHi7N6O3 (M+H)™: m/z=413,1; naiinennoe 413,1.

IIpumep 13. 3-(4-3TOKcHeHnN)-8-(2-MeTHANMPUAUH-4-IT)-7-PpeHnaumuaazo[1,2-

c|nupummnauH-S-amuH
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K cmecu  2-merokcu-5-(2-metunnupunus-4-mn)-6-pennnmmupumunna-4-amuaa (43
IMpumepa 10, Cragum 3) (400 wmr, 1,4 mmonb) B 2-mpomanoine (4,2 mu) nobaBmsud 2-
xjopauetanpaerun (2,0 ma, 7 M B Bone). Peakunonnyro cmech nepemermmsanu npu 110 °C B
tedeHue 4 4. [locne oxymakaeHust 10 KOMHATHON TEMITepPaTyphl JIETYYHE BELIECTBA YAAISUIN MIPU
CHI)KEHHOM AaBiieHuu. Ilonyuennslit octaTok pactupanu ¢ EtOAc ¢ nojgydyeHueM yka3aHHOTO B
3aronoBke coenuHeHuss B Buzpe comum HCl (395 wmr, 85%), KOTOpyrH HCIONB30BAIM Ha
cnenyromen craauu 0e3 panpHenmeidt owyuctku. JKX-MC paccuurannoe st CigHisNiO
(M+H)": m/z=303,1; naiineunoe 303,1.

Cmaous 2: 8-(2-memunnupuoun-4-un)-7-penurumuoasof 1, 2-c [nupumuoun-5-amun

Y

NH

)

JIaHHOE COeTUHEHUE TOJYYaJM, UCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
IMpumepa 10, Cramuii 5-6, 8-(2-merunnupuaun-4-mn)-7-peannmumunaso| 1,2-c]lnupumunus-
5(6H)-onom  3amenss  8-(2-metunnupuanH-4-mn)-2,7-mudenmnumunaszol 1,2-clnupumMunus-
5(6H)-on Ha Cranuu S. Ipoaykt oummanu npenapatueHod XX-MC (pH=2, MeCN/Bona c
T®Y) ¢ nonydyenunem xenaemoro mponykra B Buae TOY comu. XKX-MC paccuutaHHbIN 15
CisHisNs (M+H)": m/z=302,1; naiinennsiii 302,1.

Cmaous 3: 3-0pom-8-(2-memunnupuoun-4-un)-7-enunumuoasof 1, 2-c [nupumuoun-5-
amuH

AN
-
AN
Ny N‘\/)
T, b
K cmecu 8-(2-merunmupunun-4-wmn)-7-penmnumunasol 1,2-c jnrupumunnn-S-amuna 2,2,2-

tpudropauerara (31 mr, 0,08 mmonb) u runpokapbonara Hatpus (14 mr, 0,17 mmons) B MeOH
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(0,31 mum) u Bozme (0,31 mur) mo kamsm nodasisuin 6pom (5,8 Mk, 0,11 mmone) mpu 0 °C.
PeakunOHHYIO CMeCh MepeMelIMBaiud IPU KOMHATHOM TeMmmeparype B TedeHue 16 u.
ITonyueHHBIN pacTBOpP KOHLEHTPUPOBAIM IMPU TIOHM)KEHHOM JaBJIEHMH C IIOJyYeHHEM
HEOYHIIIEHHOTO IMPOAYKTa, KOTOPBIA HCIOJNB30BAIM Ha CleAyromei craanu 0e3 nanbHenmei
ourctku. JKKX-MC paccunrannbiii uisi C1sHisBrNs (M+H)™: m/z=380,1; naiinennsiii 380, 1.

Cmaous  4: 3-(4-omoxkcudghenun)-8-(2-memunnupuoun-4-un)-7-penunumuoasof 1,2-
c[nupumuoun-5-amun

B mwukpoBonHOBBIM  cocyn — mobaBisiu  3-Opom-8-(2-merunmupuauH-4-w)-7-
benunumunasof 1,2-cJnupumunun-5-amua (3 mr, 0,01 mmonb), (4-3TokcudeHIT)00POHOBYIO
kucioty (4 mr, 0,02 mmons), Tpukamuii pocdar (7 mr, 0,03 mmons), IM®PA (2,4 mi), Bony
(0,60 M) u [1,1’-Ouc(mudenundocpuno)peppoueH|nuxaopnauaauii(Il) (2 mr, 25% wmomnb).
PeakunOHHBII pacTBOP MPOIYBAIH a30TOM, a 3aTEM MHKPOBOJHOBYIO MPOOHMPKY 3aKPBIBAIHA U
Harpesaju B MUKPOBOJHOBOM peakrope npu 120°C B Teuenue 20 muH. PeakiinoHHyI0 cMmech
OXJIAKIadM A0 KOMHATHOH TeMmmepatypsl, ¢(uiabTpoBamum uepe3 cioil wemura ¢ 50%
EtOAc/JIXM, 3areM KOHLEHTPHUPOBAJIU IPH MOHMKEHHOM JaBleHHH. HeouHIeHHbIH TpoayKT
ounmanu npenaparusHoil XKX-MC (pH=2, MeCN/Boga ¢ T®VY) ¢ moaydeHuem KemaeMoro
npoxnykta B Buge TOV comu. XKX-MC paccuntannoe s CasHuNsO (M+H)™: m/z=4222;
HalimeHHoe 422.2.

IIpumep 14. S-amuno-8-(2-MeTnanupuanH-4-ua)-7-pennnumuaaso1,2-

c|nupumMuanH-2-KapOoOKCcAMH
N
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Cmaous 1: S-amuno-8-(2-memunrnupuoun-4-un)-7-chenunumuoazof 1, 2-c[nupumuoun-2-

KapboHosas Kucioma
N

N O
N:rN’\/)_qDH
NH,

K [EePEMELIUBAEMOMY pacTtBopy 3THII-5-aMHHO-8-(2-MeTHIHUPUANH-4-111)-7 -
bennmnummnaszol 1,2-clmupumunus-2-kapookcunara (nonydamu B Ilpumepe 11) (66 wmr, 0,18
mmosib) B TT'® (0,90 mur) moGasmsimun Monoruapar ruapokcuna gutus (15 mr, 0,36 MMonb) u
Bony (0,90 mu). IlomyueHHyro cmech mnepememuBanu npu S0°C B Teuenme 16 u. Ilocne
OXJIAXKIeHUs1 10 KOMHaTHOH Temmeparypbl nodasmsuin 1 N HCI (0,38 mim) u Bomy (0,9 mu),
noJiydasl OCaoK, KOTOpbIi ynamsuid (uubTpanuei. PuibTpaT yNapuBalOT C MOJYYSHHEM
HEOUYHIICHHOTO MPOMYKTa, KOTOPBIA MCIOJNBb30BAIM Ha CleAyromel craauu 0e3 nanbHenmei
ounctku. XKX-MC, paccuurannoe miust C19HisNsO2 (M+H)™: m/z=346,1; naiinennoe 346, 1.

Cmaousa 2: S-amuno-8-(2-memunnupuoun-4-un)-7-genunumuoasof1,2-cJnupumuoun-2-
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Kapbokcamuo
K pactBopy S-amunO-8-(2-meTunnupunus-4-nmn)-7-gpernnumunasol 1,2-clnupumunns-2-
kapboHoBoM KUCIOTHI (48 Mr, 0,14 mmons) B JIM®PA (0,87 mu) nodasnsiin HATU (63 wr, 0,17
MMOJb) U TpudTHiIamMuH (39 Mk, 0,28 mmonb). PeaknMoHHYHO cMech NepeMelnBaid Ipu
KOMHATHOW TemriepaType B TeueHue 30 MuH, rocje dero nodasisum xjaopua ammonus (8,0 wmr,
0,15 MMOJB) U pacTBOP MPOAOIDKANU MEPEMEIINBATh NPU KOMHATHOW TeMIepaType B T€UEHUE
1,5 4. Cmecp pazbasnsiiu EtOAc (5,0 M) U mpOMBIBAIM HACBIIEHHBIM BOJHBIM PacTBOPOM
ruapokapoonata Hatpus (5,0 Mi1) u coneBbiM pacTBopoM (5,0 mur). OpraHuyecKuil CIOW CyLIHIN
Han NaxSOs, QuabTpoBamM M KOHLEHTPUPOBAJIHM IPHU MOHMKEHHOM JIaBieHUH. [IpomykT
ounmanu npenaparuBHoii XKX-MC (pH=2, MeCN/Boga ¢ T®VY) ¢ moaydeHuem kenaemMoro
nponykta B Buge TOV comu. KX-MC paccuutannoe mns CioHp7NeO (M+H)™: m/z=345,1;
HalimeHnHoe 345,1.
IIpumep 15. S-amuno-8-(1-kap6amoni-1,2,3,6-rerparuaponupuauH-4-mi)-N-3Tui-7-
Ppennnumuaaso|1,2-clnupumuann-2-kapooxrcaMmua
OYNHZ
N
=

N 0

L

NH

Cmaous 1: 2-(Memunmuo)-6-penurnupumuoun-4-amun

N..:N

7

S

Cwmech 6-xyop-2-(MeTuntuo)nupumunni-4-amusa (Combi-Blocks HOMep mo karajory
ST-1384) (10,0 r, 56,9 mmonb), ¢penundoponoBoii kucnotsl (8,33 r, 68,3 mmonb) u Ouc(au-
mpem-oymun(4-pumerunamunodenmn)pochun)nuxaopnamaausi(ll) (1,01g, 1,42 mmons) B 1,4-
mnokcane (50 mum) u Bome (10 wmu) nmobaBmsim kapOHat wnesuss (37,1 r, 114,0 mmoub).
Peakunonnyro cMmech mpoayBaiu a3oTom, a 3aTteM nepememuBanu npu 100°C B Tedenne 12 u.
ITocne oxnakaeHUss OO KOMHATHOH TeMmepaTrypbl peakLHOHHYK cMmech pasdaBimsuin EtOAc,
NPOMBIBAJIN COJIEBBIM pacTBOpoM, cymmin Hag NaxSQ4, GUIbTpoBaIu U KOHIEHTPUPOBAIH MPU
NOHMKEHHOM JAaBlieHHH. W3 pacTBOpa BBIMANAI0O CBETJIO-JKENTOE TBEPAOE BEIIECTBO, KOTOPOE
GUIBTPOBANM W CYLIWIA C TOJydyeHueM xkenaemoro npoaykra. JKX-MC paccuyuTaHHBIA ISt
CuHi2N3S (M+H)™: m/z=218,1 ; Haiinennsii 218, 1.

Cmaous 2: 5-0pom-2-(memunmuo)-6-ghe nunnupumuoun-4-amun
Br

e
N. N

N

S

K nepemenmBaemomy pactBopy 2-(MeTHNTHO)-6-peHmnnupuMuann-4-amusa (2,5 r, 11,5
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mmodb) B JIM®PA (50 mi) nobasmsuin N-Opomeykumanmug (2,05 r, 11,5 mmons). Iony4uennyro
CMeCh MepeMeInBajId NP KOMHATHOM TeMmIeparype B TeueHue 2 4 nepes N100aBIeHHUEM BOJBI
(200 mu). M3 pacTBOpa BBHIMAJANIO CBETIIO-KENTOE TBEPAOE BEIIECTBO, KOTOPOe (PUIBTPOBAIH U
cymuiu ¢ noiydeHueM skenmaemoro mnpoaykra. JKX-MC paccumrannbii ans CiiHiBrN3S
(M+H)": m/z=296,0 ; Haiinennbiii 296,0.

Cmaous 3: Imun-8-o6pom-5-(memunmuo)-7-gpenunumuoasof 1,2-c [nupumuoun-2-
Kapbokcuniam
Br
P, || 0
N ﬁ/" ﬂOJ
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K pactBopy 5-Opom-2-(MeTuntno)-6-penmmmupumuanH-4-amusa (3,69 r, 12,5 mmons) B
1,2-numerokcusTane (40 mut) moOaBisu 3THII-3-OpoM-2-okcornponaHoat (4,69 mi, 37,4 MMOIb).
Cwmech Harpesanu nipu 110°C B Teuenue 12 4. [locne oxnaxaeHus 10 KOMHATHON TeMIepaTyphbl
PEaKLHOHHYIO CMECh NMPOMBIBAIN HachlmeHHbIM pactBopoM NaHCOs u coneBbIM pacTBOpPOM,
cyumi Han NaxSO4, GuibTpoBaIM M KOHLUEHTPUPOBAJIM NPU TMOHWKEHHOM JaBJICHUU C
MOJIYY€HHEM CBETIIO-KOPUYHEBOTO TBEPIOTO BELIECTBA B KA4ECTBE jKeJaeMoro mpoaykra. KX-
MC paccunrannbiii 11 Ci6HisBrN302S (M+H)™: m/z=392,0; Haiinennsiii 392,0.

Cmaoua  4:  Omun-8-6pom-5-(2,4-oumemoxcudensunamuno)-7-genurumuoasof 1, 2-

¢[nupumuoun-2-kapooxcunam

Br
%N 0
NYH\MO_/

0.

B xpyrnogonnoit xonde Ha 500 mu 3THI-8-OpoM-S-(MeTunaTno)-7-penmmumunaszol 1,2-
¢|mupumuaun-2-kapookcunat (2,1 r, 5,35 mmonb) pacrBopuian B 100 M JIXM. B nanHbIH
pactBop 3-xnopnepbensoitroii kucnotel (MXIIBK) (2,28 1, 10,2 mmone) B IXM (30 mi) mo
KamssM A00aBisu yepe3 kamnenbHyro BopoHKy mpu O °C. Ilocne nobaBieHHs] peaKIHOHHOM
CMECH JTaBaJIM HArpeThCsl 10 KOMHATHOH TEMIIepaTypbl U MEPEMELINBAIN B TeueHHe 4 4. 3arem
peakuuo racwin noOamieHHeM HachlmeHHoro pacrsopa NaHCOs, u monyuyeHHBIE ABa CIOs
Obutn pasneneHbl. OpraHUuecKruil CIIOW MPOMBUIN COJIEBBIM pacTBOpoM, cymmau Hag NaxSOs4 u
OT(UIBTPOBAIIH. K JAHHOMY ¢bunbTpary 1o KaIisiM nobaBsIH (2,4-
mumerokcupenmn)meranamu (1,61 wmu, 10,7 MMOdb) THpU  KOMHATHOH TeMIlepaType.
ITonyueHHYI0 CMECh MEpeMeINBail B T€UCHWE 2 Y W KOHLEHTPUPOBAIM TPH MOHUKEHHOM
nasneHnH. OCTaTOK OYMINANU C MOMOINBIO (BI3II-XxpomMarorpaguu Ha KOJOHKE C CHIIMKArejeM,
smoupys cmecero 0-100% EtOAc B cmecu rekcaHoB, C MOIY4YEHHEM KefaeMoro npoaykra. KX-
MC paccunrannbiii 1 C24HaBrNsOs (M+H)™: m/z=511,1 ; Haiinennsiii 511,1.
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Cmaousa  5:  8-6pom-5-(2,4-Oumemoxcubensunamuno)-N-smun-7-cpenunumuoasof 1, 2-

¢[nupumuoun-2-kapooxcamuo

Br
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Otun-8-6pom-5-(2,4-numerokcubeH3nIaMuHo )-7-permnumunaso| 1,2-c¢ lnupumuana-2-
kapookcmmar (1,80 r, 3,5 mmons) B MeOH (20 mi), TT'® (20 mu) u Boxmy (10 mu) omnoHM
nopruedi nobasmsmn LiOH (0,34 1, 14,1 mmonb). PeakumoHHYI0 cMech MepeMeInnBaif Npu
45°C B TeweHwe 2 4, OXJaXJaJdu O KOMHATHOH TeMIepaTypbl U KOHLEHTPUPOBAIU IMpU
NOHMKEHHOM naByieHuH. [Tony4yennsiit ocratok pacteopsuid B IM®PA (30 mi), ¢ mocnenyromum
npubasnenneM staHamuHa (2 M pacrBop B TI'®, 3,52 wmu, 7,04 wmmonb), N-3Tui-N-
U30MpOoNuIpropan-2-aMuHa (1,84 ML, 10,6 MMOJIb) u (6enzorpuazon-1-
wiokcu)TpunupponuanHopoconus rekcapropdocpara (PyBOP) (3,66 1, 7,04 mmoIb).
PeakunoHHYI0 CMeCh MepeMelnBaIi NP KOMHATHOW TEMIlEpaType B T€YEHHWE HOYHU IO TOTO,
kak nobaemsuin 100 mi Bomel IlomyueHHOE TBepAOe BeIIECTBO COOMpANM W CYLIMIH C
MOJlyYEeHHEM JKEJIaeMOro MpOAyKTa B BUJAE TBepAoro semectsa skenroro nsera. KX-MC
paccuntansbiii uist C4HosBrNsO3 (M+H)™: m/z=510,1 ; Halineussiii 510,1.

Cmaous 6: mpem-bymun-4-(5-(2,4-0umemoxcuben3uramuno)-2-(smuixkapoamoun)-7-

Genunumuoazof 1,2-c[nupumuoun-8-un)-35, 6-oueuoponupuoun- 1 (2H)-xapooxcunam

Blac
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Cmech 8-6pom-5-(2,4-numerokcrOeH3uIaMIuHO)-N-3Tu-7-penmnmnmunasol 1,2-

c|mupumunuH-2-kapookcamuna (20,0 mr, 0,039 mmons), mpem-oymun-4-(4,4,5,5-rerpameTu-
1,3,2-nmuokcaboponan-2-mn)-3,6-nurunponupuand- 1 (2H)-kapbokcumara (14,5 wmr, 0,047
mmoib), XPhos Pd G2 (2,0 wmr, 2,5 mxmois) u Cs»COs (38,2 wmr, 0,12 mmoib) B 1,4-nuokcane (1
mut) u Boge (0,2 mu) nerasupoBanu u nepememuBany npu 90°C B Teyenue 2 4. PeakunoHHYIO
CMeCh OXJIAXKAAIH 1O KOMHATHOH TeMmeparypbl M KOHLEHTPUPOBAJIU TPH TOHMKEHHOM
nasneHnH. OCTaTOK OYMIIANU C MOMOINBIO0 (BIBII-XpoMaTrorpaguu Ha KOJOHKE C CHIIMKArejeM,
smoupys cmecero 0-100% EtOAc B cmecu rekcaHoB, € OIY4YEHHEM KeJlaeMoro npoaykra. KX-
MC paccunrannbiii 1 C3aHaiNeOs (M+H)™: m/z=613,3 ; Halinennsiii 613,3.
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Cmaous 7: S-amuno-8-(1-xapoamoun-1,2,3,6-mempacuoponupuoun-4-un)-N-smui-7-
Genunumuoazof 1,2-c[nupumuoun-2-kapooxcamuo

B 10 mn peakumonHom cocyne mpem-oymun 4-(5-(2,4-numMeToKCHOEH3UIaAMUHO)-2-
(aTunxapbamonn)-7-penunumunasol 1,2-clnupumunun-8-mn)-5,6-npurunponupuaus- 1 (2H)-
kapOokcumat (20,0 wmr, 0,033 mwmonb) pactBopsiin B 1 min T®Y. PeakumoHHyr cmech
nepememuBany npu 70°C B TedeHume 10 MuH, OXJaXkganud A0 KOMHATHOM TeMIIEpaTyphl,
KOHLIEHTPUPOBAJIM U racuinu HacelmleHHbIM pactBopoM NaHCOs. Ilonmydennyro cmech
skcrparupoanun AXM/UIIC 3:1, u oObeaMHEHHbIE OPraHUYECKHE CJIOM MPOMBIBAIU COJIEBBIM
pactBopoM, cymmian Hax NaxSOs, QuIbTpoBasM M KOHLEHTPUPOBAIM NPU TOHMKEHHOM
nasnennn. [lomyueHHbli octaTtok pactBopsuiu B JAXM (1 wmim), wu  npobaBisuiu
u3onuaHatorpumerwicwiad (7,5 mr, 0,065 mmonb). TlonydeHHYHO cMech NepeMeIluBaid B
TedeHue 4 4, KOHUeHTpupoBaiu u ounmanu npenapatusHon XKX-MC (pH=2, MeCN/Bona ¢
TO®Y) ¢ nonydyerunem kenaemoro mponykra B Buge TOY comu. XKX-MC paccuutaHHbIN [Is
C21H24N-70, (M+H)™: m/z=406,2; nalinennbrii 406,2.

IIpumep 16. S-amuno-8-(1-kapbamounnune puauH-4-ui)-N-3Tuj-7-
¢pennnumuaaso|1,2-clnupumuann-2-kapooxkcaMmua
0. N
3 H;
N
= =N 0
I Wan

B 10 mun peaknronHoM ¢akone S-amuHo-8-(1-kapbamonn-1,2,3,6-TeTparugponiupuanH-
4-un)-N-stun-7-¢pennnumunasol 1,2-cnupumuann-2-kapookcamun TOY conp (monydanu B
IMpumepe 15) (10,0 mr, 0,020 mmonb) 1 rugpokcua namianus Ha yrue (10% wmacc., 3,7 wmr, 2,3
MKMOJIb) pactBopstid B 1 M1 MeOH. Peakumonnyro cmech 3atem nepemeurBanu mpu S0°C B
teyerue 5 4 npu 1 atm. Hy. Tlocne 3aBepiiueHus peaklHOHHYIO CMECh (DUIBTPOBAIH U OUUIIAIN
npenapatuBHoi XXX-MC (pH=2, MeCN/Boga ¢ T®VY) ¢ nojy4eHueM KeaaeMoro mpoayKTa B
Bune TOY comu. XX-MC paccuurannbiii st C2iHasN702 (M+H)™: m/z=408,2; HalineHHbIi
408,2.

IIpumep 17. S-amuno-7-(3-unanodpenn)-N-3Tua-3-(2-rugpokcudToxcu)-8-(2-

MeTOKCHITHPUANH-4-Wi1)umuaaso[1,2-clnupumuaun-2-kapookcamMmusg
N Me

-

Z il -/
NH, ‘LOH

Cmaous 1: 3-(6-amuno-2-(memuamuo)nupumuoun-4-un) OeH30Humpun
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buc(nu-mpem-6ymun(4-numerunamunodpenun)pochun)auxaopnammanuii(Il) (1,0 r, 5%
MOJIb) TOOABJISIIN K CMeCH 6-XJ10p-2-(MeTunTHo )mupumuanH-4-amuHa (Combi-Blocks, Homep mo
katanory ST-1384) (5,0 r, 29 mmonb), (3-umanodennn)oopoHoBoi Kucaotsl (8,4 r, 57 Mmonb) u
kapbonara uesus (37 r, 114 mmonb) B Tonyosne (100 mn) u Boge (10 mu). Cmech mponysaiu
azoToMm, a 3areM nepemewmuBany npu 115°C B Teuenue 16 4. PeakumoHHYIO CMECh OXJIaKIaliu
10 KOMHATHOU TemmepaTypsl, GunbrpoBanu depe3 cioil nenaura ¢ JJXM U KOHUEHTPUPOBAIU
npu MOHWKeHHOM mnaBiennu. K ocrtatky mobapmsiiun Bomy (200 M), W MOJy4YEeHHOE TBEPIOE
BEIIECTBO coOMpany GuiIbTpayiei, a 3aTeM CyLIIIH, ToJIydas KeJlaeMblil TpoaykT (6,5 r, 94%),
KOTOPBI HWCHOJB30BAM Ha chlenyromeidl craguun 0Oe3 panpHedmed ouuctkn. JKX-MC
paccuurannbii a1 CoHiiNsS (M+H)™: m/z=243,1; nalinennsii 243,2.

Cmaous 2: 3-(6-amuno-5-6pom-2-(memuamuo)nupumuour-4-un)oeH3onumpun

K pacrBopy 3-(6-amMuHO-2-(MeTHUITHO)MUPUMHUANH-4-1)0eH30oHuTpIIa (6,5 1, 27
mmonb) B JIMCO (55 mim), MeCN (30 mi) u Bome (1,8 mu) mpu 0°C noGamsmu N-
OopomMcykmHuMUA (4,8 1, 27 MMOIb). PeakiMoHHyI0 cMech NepeMeIInBaiyd B TeUueHHe 2 4 Mpu
KOMHATHOW TeMmIiepaType rnepen TeM, kak goOasnsanu Boay (200 mu). ITomyueHHsIN ocanok
cobupanu QunpTpaipeii, a 3aTeM CyIIWIH C TMOJy4YeHHEM kejlaeMoro mpoaykra (8,6 r, 99%),
KOTOpBI HCHONB30BAIM Ha clenyomed craauun 0Oe3 panbHeiimedt oumctku. JKX-MC
paccuutannbii a1 C12HioBrN4S (M+H)™: m/z=321,0; naiinennsii 321,1.

Cmaous 3: Smun-8-6pom-7-(3-yuanoghenun)-5-(memurmuo)umuoazof 1,2-c [nupumuoun-

2-kapbokcunam

Br
,/@\‘//Kfﬂ
N N H\f}_ coH
e
S
K pacrBopy 3-(6-amuHO-5-Opom-2-(MeTHnTHO)IHpUMHINH-4-1n)0er3onutpuna (2,0 T,
6,2 mmonp) B DME (26 mi) mobasnsimmn 3tuin-3-6pom-2-okconpomnanoar (2,3 mi, 19 mmons).
Peaxnnonnyro cmecy nepemewnBaiu npu 110°C B TeueHue 3 4 mepen yAaleHUEM JIETY4YHX
BEIIIECTB IPH MOHMKEHHOM JaBjieHuu. [TonyueHHOe TBepoe BeuecTBo codrpany GpuibTpanmet,
npomeiBasi Et,O (100 mut), 1 Cymwim ¢ MOJy4eHHeM JKeJaeMoro nmpoaykra B Buae comu HBr
(1,4 1, 54%). KX-MC, paccuurannoe misi C7HisBrNsO,S (M+H)™: m/z=417,0, nHaiinennoe
417,0.
Cmaous 4: Imun-8-o6pom-7-(3-yuanoghenun)-5-(2,4-
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OumemorcubeH3unamuno)umuoasof 1, 2-c [nupumuoun-2-xapooxcuiam

K pactBopy 31ui-8-6pom-7-(3-umanodenmn)-5-(MeTunTro )umuaaso| 1,2-c|nupumMuamns-
2-kapboxkcunara ruapodbpomuna (1,4 r, 3,4 mmonb) B JIXM (170 mu) mpu 0°C mo kamissm
nobasistmn pactBop MXIIBK (1,6 T, 6,4 Mmmoins, 70%) B JIXM (15 mi). PactBop nepememmBaiu
IIpM KOMHATHOM Temmnepatype B TedeHue 2 4. llocrne monmHOro M3pacxomoBaHWs MCXOJHOTO
marepuaia nodasisuii (2,4-qumerokcudennn)meranamut (1,02 mut, 6,8 mmone) B AXM (15 mi),
U CYCIICH3MIO MEpPEeMEeIINBajii B Te4YeHHE 2 4. PEakIMOHHYI0 CMeCh 3aTeéM MPOMBIBAIIN
HaceimeHHbIM pactBopoM NaHCOs (100 mut), Bogowi (100 mut) u coneBbsiM pactBopoM (50 mut).
Opraanvecknii cnori cymmwm MgSQO4, GUIBTPOBAIM M KOHLUEHTPUPOBAIU TPU MOHIKEHHOM
nasneHnH. [lomy4eHHbI MaTeprain OYMIIAN KOJIOHOYHONW XpoMaTorpadpue, 3JI0upysi CMEChO
0-100% EtOAc/rekcanbl, ¢ monydeHueM xkemaemoro mpoaykra (1,4 r, 54%). XKX-MC,
paccuntannoe s CosHBrNsO4 (M+H)™: m/z=536,1; naiinennoe 536,2.

Cmaous 5: Imun-7-(3-yuanoghenun)-5-(2,4-oumemorxcubenzuramuno)-8-(2-
MEMOKCUNUPUOUH-4-uN)umuoazof 1, 2-c [nupumuoun-2-xapooxcunam
N___OMe
| -

o—"

N{/ ‘H
H\ N

[1,1’-6uc(muuuknorekcuindochuno)peppoueH | nuxnopnamiaaui(Il) (230 mr, 10% monb)
no0aBIIsIH K cMecHu 5TII-8-6pom-7-(3-unanodennn)-5-(2,4-
OUMeTOKCcHOeH3uIaMuHO )umMunaso| 1,2-clmupumunun-2-kapookcunara (1,7 r, 3,1 mmons), 2-
METOKCUITHPUANH-4-IIO0pOoHOBOM KuchoThl (570 mr, 3,7 mmonb) 1 kapOonata ne3us (1,7 r, 5,2
MMoJIb) B mpem-0yTtanone (13 min) u Boge (2,6 mut). PeakiiMOHHYIO CMeCh MPOIYBAIU a30TOM, H
nepememinBanu npu 120°C B TeueHue 3 4. PeakLMOHHYIO CMeCh 3aTeM OXJaXAalu 10
KOMHATHOU TeMmrepaTtypsl, GuibTpoBanu depes3 cioi ueinra ¢ XM v KOHLEHTPHPOBAIU MPH
TIOHIDKEHHOM NaBjieHWH. [loydeHHBIH Marepuan OYHMINAIN KOJIOHOYHOH Xpomartorpaduei,
smonpys cmechro 0-100% EtOAc/rekcansl, ¢ moiaydeHneM sxkeaaemoro npoaykra (370 mr). XKX-
MC, paccunrannoe 1t C31H2oNOs (M+H)™: m/z=565,2; nalinenHoe 565,4.

Cmaous 6: S-amuno-7-(3-yuanoghenun)-N-smun-8-(2-memoxcunupuoun-4-

un)umuoasof 1, 2-c [nupumuoun-2-kapboxcamuo
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K  stun-7-(3-unanodennn)-5-(2,4-1umMe TOKCUOSH3 MITaMUHO )-8-(2-METOKCUNTU pUANH-4-
wn)umunaso| 1,2-clnupumunus-2-kapookcunara (370 mr, 0,65 mMmonb) no0aBisIM STaHAMHUH
(3,3 mi, 2 M B MeOH). PactBop nepememuBanu npu 85°C B repMETHYHO 3aKPBITOM COCYIE B
TeueHre 16 4, OXJIa)TaJd J0 KOMHATHOW TEMIEpaTypbl M JIETy4yHe BELIeCTBA YAASUIH TPH
noHmxkeHHoM nasneHnd. K octatky nobapmsum TOY (2,0 mi), U cMech mepemMenIuBaiy npu
100°C B Teuenue 10 MHMH B TrepMETUYHO 3aKpbITOM (pakoHe. 3aTeM pPeaKIHOHHYIO) CMECh
OXJIKIAIM 10 KOMHATHOH TeMIepaTypbl, W JIETy4He BELIeCTBA yIAJSIM MPH MOHHKEHHOM
naBieHud. [IpOAYyKT OYHMINAM KOJIOHOYHOW xpomarorpadueii, amoupys cmecbio 0-10%
MeOH/IXM, conpepxameii 0,5% Tpustunamud. KX-MC, paccuutanHoe mis CHoN7O»
(M+H)": m/z=414,2; naiinennoe 4143

Cmaousa  7:  S-amuno-3-6pom-7-(3-yuanogenun)-N-smun-8-(2-memorcunupuoun-4-

un)umuoasof 1, 2-c [nupumuoun-2-xapboxcamuo

N._OMe
| i
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NH, Br
K pacTBoOpy 5-amuH0-7-(3-1tnanogpermn)-N-3Tuin-8-(2-MeTOKCUTupUAH-4-

wn)umuasol 1,2-cmupumuaun-2-kapookcamuaa (110 mr, 0,27 mmons) B IM®PA (0,5 mu) npu
0°C nobGassun N-Opomcykunaumug (47 mr, 0,27 Mmonb). PeakiimoHHyI0 cMech NepeMeLInBaIn
B TeYeHHWEe 2 Y MpU KOMHATHOHN TemmepaType mepex TeM, kak nodasmsumu Bomy (1,0 mu).
[TonyueHHbIH 0cagoK coOupatu GUIbTPALUEH, a CYIIMIH C MOJyYEeHHEM JKEIaeMOro MPOaYKTa,
KOTOPBII HCIOJNb30BAIM Ha cilenyoued cragun Oe3 panpHedmer ounctku. JKX-MC,
paccuurannoe aas C22Hi19BrN7O; (M+H)™: m/z=492,1; naiinennoe 492, 1.

Cmaous 8: S-amuno-7-(3-yuanoghenun)-N-smun-3-(2-euopoxcusmoxciu)-8-(2-
MEMOKCUNUPUOUH-4-un)umuoazof 1, 2-¢ [nupumuoun-2-kapooxcamuo

B peakmwmonnsiii cocyn nmobasnsim wogun menu (I) (1,2 mr, 6,1 mxmons), 3,4,7,8-
terpameTui-1,10-¢penanrponun (2,9 mr, 0,01 mmons), S-amuHO-3-Opom-7-(3-maHodeHwmn)-N-
5THIN-8-(2-MeTokcunupuauH-4-wi)umunasol 1,2-clmupumuann-2-kapookcamun (30 mr, 0,06
MMOJib) U kKapOoraT ne3ust (30 mr, 0,09 mmonb). PeaknmoHHBIH COCyA MPOAYBalM a30TOM MU
cHabOxanmm pe3nHoBol meperopoakoi. Jlobasmsu Tonmyon (0,2 min) u 3tan-1,2-guon (0,17 wmu,
3,1 MMONb) W PE3UHOBYIO NEPETOPOIKY 3aMEHSUTH KPBIIKOH € TEe(IOHOBBIM TOKPBITHEM.
Peakunonnyio cmech nepememnBaiu npu 110°C B teuenue 24 4, oxJja)aaiu A0 KOMHAaTHOMU
TEeMIepaTypsl, pa3daBisAan STWianeTatoM (2 M) U (PUIBTPOBAIN Yepe3 CIIOH CHIIHMKarelsl.
@unprpar ounmanu npenapatuBHoit JKX-MC (pH=2, MeCN/Boga ¢ T®Y) ¢ mnonydeHuem
xenaemoro mponaykra B Buge TOVY comu. XKX-MC, paccunrannoe misi C4HuN70s (M+H)™
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m/z=474,2; navinenHoe 474,2.
IIpumep 18. S-amuno-7-(3-unanodpenun)-N-3Tui-8-(2-MeTokCHNUPHAHH-4-11)-3-

MeTHaIuMHAa30[1,2-clnupumMuanH-2-KapOoKcaAMH

N _OMe
| i
& =N I-N—/
NH,
K cMmecu 5-amuHO-3-0pom-7-(3-unanopenun )-N->Tun-8-(2-MeTOKCUITUPUIUH-4-

win)umunaso| 1,2-clnupumunus-2-kapobokcamuna (nonydanu B Ilpumepe 17, Cragust 7) (40 wr,
0,08 wmmonb) u [1,1'-6uc(audenundpocduno)bpeppouet|auxnopnamaaunii(ll), komrmaekca ¢
auxyopmeTanoM (3,3 wr, 4,1 mxmonb) B 1,4-nuokcane (0,50 mur) B atMocepe a3ora 1Mo Karusim
nobassin fuMETHIIHHK B Tostyodse (0,27 mi, 1,2 M). [TonyueHHYIO CMeCh MepeMeIBaIN PU
90°C B TedyeHHE HOYH, OXJIAKIAIH JO KOMHATHOH Temmepartypsbl, pasbdasismu AXM (5 mi) u
¢dunbTpoBaNM Uepes cioil uenanra. PUIbTPAT KOHUEHTPHUPOBAN TP MOHIKEHHOM IaBJICHUH U
HEOYHIICHHBII MaTepuaj O4YHInaiu ¢ moMoibto npenaparusHoii XKX-MC (pH=2, MeCN/Bona ¢
T®Y) ¢ nonyuenuem xenaemoro nponykra B Buae T®Y comn. XKX-MC, paccuuranHoe aus
C23H22N-70, (M+H)": m/z=428,2; nalinennoe 4282.

IIpumep 19. S-amuno-7-(3-unanopenmns)-N-3Tui-8-(2-MeTokCHNUPHAHH-4-11)-3-

(mupuaun-2-ua)umuaaso|1,2-clnupumuaun-2-kapéoxcamna
N, _OMe
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buc(tpudpennndpochun)namnanmii(Il) xnopun (4,3 mr, 6,1 MKMOIb) HOOABISIIM K CMECH
5-amuHO0-3-0pom-7-(3-ttnanodenn)-N-3Tuin-8-(2-mMeTokcunu puaua-4-min)umunasol 1,2-
¢ lmupumunuH-2-kapbokcamuna (noay4danu B [Ipumepe 17, Cragus 7) (30 mr, 0,06 Mmorb) u 2-
(rpubytuncrannmn)mupuauHa (0,05 mu, 0,12 mmone) B IM®PA (0,5 mu). PeakunonHyo cMmech
IpoAyBalu a30ToM, a 3aTeM nepemerinsanu npu 100°C B Teuenue 5 4. Ilocie oxnaxneHus 1o
KOMHATHOU TeMmepaTypsl, cMech pazdapmiu JIXM (5 mi) u oTruibTpoBaiu yepes Coi euTa.
OunbTpaT KOHUEHTPUPOBAIN NPU MOHWKEHHOM JaBJIEHUH 1 HEOUHIIEHHBI MaTepHajl OYHIIAIN
¢ nomoureto npenapatuBHoi XKX-MC (pH=2, MeCN/Boga ¢ T®V) ¢ monydeHneM xenaemMoro
nponykta B Buge TOV comu. XKX-MC, paccumnrannoe ms Cr7H23NgOx (M+H)™: m/z=491,2;
HaiimeHnHoe 491,2.
IIpumep 20. S-amuno-3-0pom-8-(2,6-qumeTHANN pUAHH-4-UI)-N-3THI-7-

Ppennnumuaaso|l,2-clnupumuann-2-kapooxkcamua
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Cmaous 1: DSOmun-5-(2,4-oumemoxcubenzuiamuno)-8-(2,6-oumemurnupuoun-4-unu)-7-

Genunumuoasof 1,2-c[nupumuoun-2-xapooxcunam
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[1,1’-6uc(auuuknorekcundochuno)peppoueH | nuxaopnamnaanii(Il) (400 mr, 10% momnn)
nobaBimsuim K cMecu  3TuUi-8-0pom-5-((2,4-numeTokcudeH3mn)aMuHo )-7-permnumunaso| 1,2-
¢ |lmupumunuH-2-kapookcunata (rony4anu B [lpumepe 15, Crapus 4) (2,7 1, 5,3 mmons), (2,6-
IUMETHIMUPUANH-4-11)00poHoBOl Kucnotsl (1,2 1, 7,9 mmonb) u kapbonata ne3ust (3,4 r, 11
MMOJb) B mpem-Oytanone (20 mu) u Bome (3,8 mi). Cmech mponmyBaiy a30TOM, a 3aTeM
nepemernBaiu npu 120°C B teuenue 1,5 4. PeakunoHHYIO CMeCh OXJIaKOadu OO KOMHATHOM
TeMIieparypsl, GuiIbTpoBasn Yepes cyoit nenuta ¢ JIXM U KOHUEHTPHPOBAJIU MPHU TOHKEHHOM
nasneHny. IloaydeHHbIN MaTepran OYMIIAIN KOJIOHOYHONW XpoMaTorpaduei, 3JI0upysi CMEChO

0-20% MeOH/AXM, c¢ mnoaydyeHueMm kejaemoro mnpoaykra (2,8 1, 99%). XKX-MC,
paccuntannoe a1 C31H3NsOs (M+H)™: m/z=538,2; HalinenHoe 538,3.

Cmaous 2: 5-(2,4-0oumemoxcubenzuiamuno)-8-(2, 6-oume munupuour-4-uim)-7-
Genunumuoazof 1,2-c [nupumuoun-2-kapooHo6ask KUCI0ma
N
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K pactBopy aTHI-5-(2,4-1MMETOKCHOSH3UIAMIHO)-8-(2,6-1uMe T puarH-4-1)-7-
benmnummnaszol 1,2-clmupumunun-2-kapobokcunara (1,0 r, 1,9 mmoms) B TI'® (3,9 ™)
nobasnsmn ruapokernn jutus (0,18 r, 7,4 mmonb) u Bonmy (3,9 mu). IlomyueHHyrO cmech
nepememinBanu npu 50°C B Teuenue 16 u. Ilocne oxiakaeHUs 10 KOMHATHOM TeMIEpaTyphbl
nobasysun Boxy (2,0 M) u pH nosogmnu ¢ momotreio 1 N HCI no pH 2. ITonydenHslit ocanok

cobupanu ¢uiapTpaiyiel, NpOMbIBAIM BOJOW M CYIIMJIM, MOJNy4Yash HEOUHINEHHBIH INPOAYKT,
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KOTOPBII HCIONB30BAIM Ha cienyroumed cragun Oe3 panbHedmed ounctku. JKX-MC,
paccuurannoe st C29HsNs04 (M+H)™: m/z=510,2; naiinennoe 510,2.
Cmaoua  3:  S-amuno-8-(2,6-oumemurnupuoun-4-un)-N-smun-7-gpenunumuoasof 1,2-

¢[nupumuoun-2-kapooxcamuo
N
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K pacTBopy 5-(2,4-nuMeToKCHOEH3MIIAMHIHO )-8-(2,6-AMMeTHIITUpUANH-4-11)-7 -
denmnmumunaszol 1,2-clmupumunus-2-kapoonosoii kuciotsl (0,95 r, 1,9 mmons) B IM®PA (17
i) pobaensuin TpusTWiIamMuH (0,78 mut, 5,6 mMmouns). PacTBop mepememmBaiy S MHH mepen
nobasnenrem BOP (1,2 r, 2,8 mmounb) u sranamuna (9,3 mit, 2 M B TT'®). Peakunonnyro cMmech
3aTeM IMepeMeIInBaIN NMPU KOMHATHOH Temmeparype B TeueHue 30 MuHYT, racuiau Bomoit (20
i) u skcrparupoaiu EtOAc (5x30 mu). OObennHEHHbIE OpraHUYeCKHe CJIOW MPOMBIBAJIH
Bonoit (50 mu) m coneBbiM pactBopoM (30 mi), cymmmm MgSOs M KOHLUEHTPUPOBAIH TPHU
NOHIKeHHOM naBjieHnn. K nonydeHHoMy octatky mobasisuin TOY (3,0 mut), U peakIIMOHHYIO
cmech nepemewmnBanu npu 100°C B teuenue 10 mun. Ilocne oxnakaeHusi 10 KOMHATHOM
TEMIepaTypbl JIETy4Yne KOMIIOHEHTBHl YAAJSUIM TPU TOHIKEHHOM [AaBJIEHHH C TOJIy4YE€HHEM
HEOUYHIICHHOTO MPOIYKTa, KOTOPBIA HCIIONB30BAIM Ha CleAyromed craanu 0e3 nanbHenmei
ounctku. XKX-MC paccunrannoe mist C22Ha3NgO (M+H)™: m/z=387,2; naiinennoe 3873.

Cmaous 4: S-amuno-3-opom-8-(2,6-oumemunnupuoun-4-uu)-N-smun-7-
Genunumuoazof 1,2-c[nupumuoun-2-kapooxcamuo

K pactBopy S-ammHO-8-(2,6-mumMermnnupuaus-4-un)-N-atun-7-pennnumunasol 1,2-
¢ lmupumuaun-2-kapbokcamuna (700 mr, 1,8 mmons) B JIMCO (3,6 m)/MeCN (1,9 mu)/Bona
(0,12 M) mpu 0°C mobasnsiiu N-Opomcykumuaumun (320 mr, 1,8 Mmosb). PeakunoHHyO cMech
nepeMenuBaid B TeUeHne 2 4 MpU KOMHATHOH Temmeparype, nocie yero nodasysm Bony (20
MJT) U JKelaeMblid mpoaykT codupamu ¢unbrpauueit. [Ipoaykr ounmanu npenapatuBHoi KX-
MC (pH=2, MeCN/Bona ¢ T®Y) ¢ nony4yenunem xenaemMoro npoaykra B sune TOY comm. KX-
MC paccunrannbiii 111 C22H2BrNeO (M+H)™: m/z=465,1; HalineHHbIii 465, 1.

IIpumep 21. S-amuHo-3-unano-8-(2,6-aumeTunnupuAnH-4-u1)-N-3TH1-7-
¢pennnumunaso|1,2-clnupumuann-2-kapookcaMmua
N
| =
=N -

N{TH{_*D
NH \;-.
B mukpoBonHOBBIH cocya nodasisumu nuanug menu (1) (8,7 mr, 0,10 Mmmonb) u S-amuHO-

3-0pom-8-(2,6-qumerunnupunuH-4-mn)-N-atun-7-pennnnmunasol 1,2-c jnupumMuana-2-
kapbokcamuy (monydanu B IIpumepe 20) (30 mr, 0,06 mmons) B JIM®PA (0,30 mu). Cocyn
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IPOAYBaJU a30TOM U F€pPMETUYHO 3aKpbIBAIU Iepe]] HArpeBaHUEM B MUKPOBOJIHOBOM PEaKTOpPE
npu 180°C B teuenue 10 muH. [locne oxnaxkneHus A0 KOMHATHON TEMIEPATYPbl PEAKLIUOHHYIO
cmech paszbasmsuin NH4OH (1 mm) u HO (1 mi) m skerparuposanu EtOAc (3x5 m).
OOpenuHeHHbIe OpraHnveckue ciou cymuinn Hax MgSOy, oThUIBTPOBAIM 1 KOHLEHTPUPOBAIN
IpU TOHWXKEHHOM JaByieHuH. llomyudeHHplli matepuan ouunmanu mnpenapatuHoil JKX-MC
(pH=2, MeCN/Bona ¢ T®VY) ¢ nonyuennem xenaemoro npoaykra B suge TPV commn. XKX-MC
paccuntannoe a1 C23H»uN7O (M+H)": m/z=412,2; nalinennoe 412,2.

IIpumep 22. 8-(2,6-gumeTnanupuaAuH-4-1i1)-N-3TUI-5-(3THIAMHHO)-7-
$pennnumuaaso|1,2-clnupumMuann-2-kapooxkcaMmua
N\
| =
N HNJ

Cmaous 1: 5-(2,6-0umemunnupuoun-4-un)-2-(memuimuo)-6-pe nurnupumuoun-4-amun

N
N

NH
= 2

I
N N
1/
o~

[1,1’-6uc(auuuknorekcundocuno)peppoueH|auxaopnamiaauii(Il) (510 mr, 10% mon)
n00aBIsLTH K cMecH 5-0poM-2-(MeTHITHO )-0-peHmnmupumuanH-4-amuHa (nosxydanu B I[lpumepe
15, Cramuu 2) (2,0 1, 6,8 Mmoib), (2,6-nuMeTHIIUpUAUH-4-11)00pOoHOBOM KucaoThI (1,5 T, 10
MMOJIb) U KapOoHaTa uesus (4,4 r, 14 mmosb) B mpem-0ytanone (25 mui) u Boge (5,0 mur). Cmech
IpOAyBaliu a30ToOM, a 3areM nepemeruBanu npu 120°C B Tedenue 2 4. PeakimoHHYIO cMeCh
OXJIAKIAU 1O KOMHATHOW TeMIeparypbl U (PUIBTPOBAJIH 4Yepe3 Cloi u3 uenura. @uibrpar
KOHLIEHTPUPOBAJIH MPU MOHWKEHHOM JaBJIEHUH U OYUINAIU (Idu-xpomarorpadueiil Ha KOJIOHKe
¢ cunukarejem, sroupys cmecero 0-100% EtOAc/rekcaHamu, ¢ TIOJNy4EHHEM SKEJIaeMOTO
nponykra (440 wmr, 20%). XX-MC paccumranseii mas CisHpNsS (M+H)™: m/z=323,1;
HalimeHHbIi 323,1.

Cmaousa 2: Smun-8-(2,6-0umemumnupuoun-4-uin)-5-(memunmuo)-7-genunumuoasof 1,2-

¢[nupumuoun-2-kapooxcuiam

N
| =~

L

N CO.Et
o
8

K pactBopy 5-(2,6-pumernnnupuan-4-ui)-2-(MeTUITHO)-0-peHUIMMPUMHUINH-4-aMHHA
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(800 wr, 2,5 mmons) B DME (10 M) noGasnsimm 3Trin-3-6pom-2-okconponanoar (0,93 mn, 7.4
MMOJb). Peakimonnyro cmech mepememmBanu npu 110°C B TedeHue 2 4 mepen ynajeHUEM
JIETyYnX BEIIECTB INPH IMOHMKEHHOM paasieHuH. [lonyudenHblii octatok pasdasmsmn XM (20
MJI), TpoMbIBaM HachimeHHbIM pactBopoM NaHCO; (20 mur), Bomoit (20 mMi1) u COJieBbIM
pactBopoM (10 mi), cymmnmu Hag MgSO4, punbTpoBamu 1 KOHUEHTPUPOBAJIU MPHU MOHWKEHHOM
nasneHuu. [TonyueHHbIH MaTepuan O4MINAId KOJOHOYHOH XpoMarorpaduei, SJI0Upysi CMEChIO
0-20% MeOH/AXM, c¢ mnoaydenuem kenaemoro mnpoaykra (1,0 r, 99%). XKX-MC,
paccuurannoe aas Ca3sHx;sN402S (M+H)": m/z=419,2; naiinennoe 419,1.

Cmaous 3: 8-(2, 6-oumemuanupuoun-4-un)-N-smun-5-(>muramuno)-7-
Genunumuoazof 1,2-c[nupumuoun-2-kapboxcamuo

Otun-8-(2,6-pumernnnupuanH-4-un)-5-(MeTrnTio)-7-pennanmunasof 1,2-
¢ |lmupumuaun-2-kapookcunat (100 mr, 0,24 MMOJIb) CyCIIEHAMPOBAIN B PacTBOPE STaHAMHUHA
(1,2 M1, 2 M B MeOH) u HarpeBasiu no kureHus B Teuenne 16 4. ITocne oxmaxnaeHus 1o
KOMHATHOW TeMMepaTypbl PaCTBOPHUTENb YAAJSUIA MPU MOHWKEHHOM JIABJICHUH M TOJTyYeHHBIN
marepuan ouyumanu ¢ nomoinpio npenaparuBHoil JKX-MC (pH=2, MeCN/Bona ¢ T®Y) c
nony4yeHueM skenaemoro npoaykra B Buge T®Y comu. XKX-MC paccuurannoe ans C24H27N6O
(M+H)": m/z=415,2; naiinennoe 415,1.

IIpumep 23. 4-(S-amuno-2-(3THaKapéamon)-7-pennanmuaaso|1,2-clnupumuaun-8-

W)-2,6-AuMeTHINHPUAUH 1-0KCHA

Cmaous l: 4-(2-(Omoxcuxapoonun)-5-(memuncyrsponun)-7-gpenunrumuoazof 1,2-

c[nupumuoun-8-un)-2, 6-oumemunnupuoun 1-oxcuo
o
N

K cvecn  >tun-8-(2,6-muMeTnnnupunuH-4-mi)-S-(MeTuiTuo)-7-gpenmmmunasol 1,2-
¢ |lmupumuauH-2-kapookcunata (nonydamu B Ilpumepe 22, Cragum 2) (50 mr, 0,12 mmons) B
AXM (10 mi) mpu 0°C pobasnsimm mXIIBK (88 wmr, 0,36 mmons). IlonmydenHslii pactBop
nepeMelBaId MpU KOMHATHOW TeMIlepaType B TE€YeHHE 3 U, a 3aTeM JIeTyuyde BeIlecTBa
yIaJsUTd TIPU TIOHFDKEHHOM naBiieHud. IlomyueHnsiit ocratok nepenocwnn B EtOAc (20 mm),
MIPOMBIBJIM CMEChIO HACBIIIEHHOro pactBopa NaxS;03 (10 mi1) U HACBIEHHOTO PacTBOpA

NaHCOs (10 mu), a 3atem conebiM pactBopoM (10 mur). OpraHudeckuil CiOi CyIIMIM Han
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MgSO4 ¥ KOHIEHTPHPOBAJIH TNPH NOHIKEHHOM JaBJIEHHH C TIOJYYEHHEM HEOYHIIEHHOTO
NPOYKTa, KOTOPBIN MCIIONB30BAIHN Ha cienyomeii ctanuu 6e3 panpHeimen ounctku. XXKX-MC,
paccuurannoe st C23H2;sN4OsS (M+H)™: m/z=467,1; naiinennoe 467, 1.

Cmaous 2: 4-(5-amuno-2-(smoxcuxapoonun)-7-gpenunumuoasof 1,2-c[nupumuoun-8-un)-

2, 6-oumemunnupuoun 1-okcuo
o®
EN
| P

Li-con
T
NH,

K pacTBopy 4-(2-(sTokcukapOonm)-5-(Metuncysabponn)-7-gpenmmmunasol 1,2-
¢ lmupumuauH-8-ni)-2,6-nuMeTmnupuans- 1 -okcuna (54 mr, 0,12 mmone) B aueronutpue (1,0
MIT) 1OOaBJISIM KOHLEHTPUPOBaHHBIA runpokcua ammonus (0,09 mi, 14 M). PeakumnonHyro
CMeChb MEepeMelInBaiy MPU KOMHATHOM TemmepaTtype B TeueHue 30 MUH Nepen yaaleHUuem
JETy4YuX BELIECTB IPU [OHIKEHHOM JaBieHWH. llodydeHHBIH Marepwan OYHINaIN
npenapatusHoii XXX-MC (pH=10, MeCN/Bona ¢ NH4OH) ¢ noiy4eHnem xenaemMoro npoaykra
B BHzEe cBOOOAHOrO ocHoBaHust. JKX-MC, paccunrannoe mist C2oH2oNsO3 (M+H)™: m/z=404,2;
HaiimenHoe 404,2.

Cmaousa 3: 4-(5-amuno-2-(>munxapoamoun)-7-gpenunumuoasof 1,2-c[nupumuoun-8-un)-
2, 6-oumemunnupuoun 1-oxcuo

4-(5-amuHO-2-(3TOKCHUKapOOHMN)-7-Ppennnmumunnasol 1,2-clnupumunus-8-mn)-2,6-
muMerwnupunud 1-okeun (15 mr, 0,03 Mmoib) cycnieHanpoBann B pactBope 3TaHamuna (1,0
M1, 2 M B MeTaHoJIe) 1 HarpeBajy MpU KUISTYeHUH ¢ 0OpPaTHBIM XOJIOAMIBHUKOM B TeueHue 1 .
ITocne oxnaskpeHus 1O KOMHATHOW TeMIepaTypbl PacTBOPUTENb YAAJSUIM MPU MOHWKEHHOM
AaBJICHUU WM MPOAYKT OYMIIAIM ¢ momombio npenapatuBHoi JKX-MC (pH=2, MeCN/Bona c
T®Y) ¢ nonyuenuem sxenaemoro nponykra B Buae T®Y comn. XKX-MC, paccuuranHoe aisi
C22H23N6O2» (M+H)™: m/z=403,2; naiinennoe 403,1.

IIpumep 24. 3-(5-amuHo0-8-(1-3THI-6-0KCO-1,6-1UrHApPONMPUANH-3-1JT)-2-(3-

ruapokcuaszeTuanH-1-kapoonun)umuaazo|1,2-clnupumMuanH-7-11)0eH30HUTPUIT

RO

OH

Cmaousa  1:  3-(8-0pom-5-(2,4-0umemorcuben3uramuno)-2-(3-2uopoxcuazemuoun-1-

xkapbonun)umuoasof 1,2-c [nupumuoun-7-un)benzonumpun
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Y,

N: N-7
T
NH
OH
0
0.
K 3TUI-8-0poMm-7-(3-manodennn)-5-(2,4-numMeTrokcubeH3nIaMIuHO )umKasof 1,2-

¢ lmupumuauH-2-kapookcunaty (monyyanu B [Ipumepe 17, Cranuu 4) (100 mr, 0,186 mmodb) B
MeOH (2 wmy), TT® (2 mn) u Bome (1 mu) moGasmsmm LiOH (17,9 wmr, 0,75 mmonb).
Peaxnnonnyo cMech nepemernnani npu 45°C B TeueHue 2 4acoB, paCTBOPUTENb YAAISIIN MOJ
NOHMKEHHBIM JaBiieHreM. [lony4denHblii ocraTok pactBopsuii B IM®PA (3 mit) ¢ mocnenyrmmum
nobasnenneM azeruaus-3-ona (27,3 wmr, 0,37 mmons), N-3THiI-N-H30MPONHINPONAH-2-aMHHA
(98 Mk, 0,56 mmoib) 1 HATU (142 wr, 0,37 MMoub). PeakinoHHYI0 CMECh IepeMenTnBaIu Ipu
KOMHATHOW TeMIepaType B T€YeHHEe HOYM N0 TOro, kak mobasmsum 10 mi Bogsl. OcaxneHHOE
TBEPJIO€ BEIECTBO COOMPATH M CYIIWIN C MOJYYEHHEM JKEJIaeMOro MPOAYKTa B BUAE TBEPIAOTO
BemecTBa skentoro nsera. JKX-MC paccuurannbii aus CasHuBrNeOs (M+H)™: m/z=563,1 ;
HalimeHHbI 563,1.

Cmaous 2: 3-(5-amuno-8-(1-smun-6-oxco- 1, 6-oucuoponupuoun-3-un)-2-(3-
euopokcuazemuoun-1-kapoonun)umuoazof 1, 2-cJnupumuoun-7-un)oensonumpun

Cmech 3-(8-Opom-5-(2,4-nuMeToKCHOEH3MIIaMHIHO )-2-(3-THAPOKCHA3ETUANH- | -
kapOorum)umunasol 1,2-clmupumuans-7-un)oenzonurpuna (20 mr, 0,048 mmons), 1-3THN-5-
(4,4,5,5-Terpamerni-1,3,2-nuokcadoponan-2-umnupuaun-2(1/4)-ona (14,5 mr, 0,058 mmorns),
XPhos Pd G2 (2,0 mr, 2,5 mxmodb) u Cs2CO;3 (47 wmr, 0,15 mmons) B 1,4-nuokcane (1 M) u Boxe
(0,2 mu1) mera3upoBaiu U repMETHYHO 3aKPbIBAIN. PeakmoHHyI0 cMech nepemenmBamy npu 90
°C B TeyeHHe 2 4, OXJIAXOAJIU OO KOMHATHOH TemmepaTypbl M KOHLEHTpupoBaiu. K
noJIy4eHHOMY ocTaTKy nodasisuiu 1 M TOVY, u nonydennyro cmech nepemernrsany npu 70°C B
teyenre 30 muH. [locie 3aBepiieHUsT PEAKIMOHHYK) CMeCh KOHLIEHTPHUPOBAJHM, pa30aBIsiv
MetaHosioM u ounmanu npenapatusHoi XKXX-MC (pH=2, MeCN/Boma ¢ T®Y) ¢ nony4yeHuem
’kenaeMoro mpoxaykra B Buge comu TOY. XKX-MC paccunrannsiii mis C24HaN-03 (M+H)™
m/z=456,2; HalineHHbIi 4562,

IIpumep 25. S-amuno-7-(3-unanogenun)-8-(1-3Tui-6-okco-1,6-1uruaponupuaInH-3-

ui1)-N-(1-(2-ruapoxcudTua)-1H-nupaszon-4-un)umugaso[1,2-clnupumuans-2-kapéoxkcamug

0
B
o
NC Z N .
NINH_Cz

HaHHOG COCAUHCHUEC MOJIydalsid, UCIIOJb3ysd METOAUKH, aHAJIOTMYHBIC ONMHCAHHbIM JIA

ITpumepa 24 2-(4-amuno-1H-nupason-1-un)aranon (AstaTech Product List #50515) 3amenss
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azerunuH-3-onoM Ha Cramgum 1. Ilpoxgykr oummanu npenapatuBHoi XX-MC (pH=2,
MeCN/Boma ¢ T®Y) c monydyeHmeMm skenaemMoro mpoaykra B Bunpe comu TOY. KX-MC
paccunrannbiii 11 CasH24NoO3 (M+H)™: m/z=510,2; Halinennsiii 510,2.

IIpumep 26. S-amuno-7-(3-unaHogenna)-N-3Tua-8-(nupuaun-4-un)umuaasoll,2-

c|lnupumuanH-2-kapéoxkcamug

"\.
| P
NC = ,-N 0
N Hﬂ
Y e
NH;

Cmaous 1: Smun-5-amuno-7-xnopumuoasof 1,2-c [nupumuoun-2-kapookcuiam
Ty P
H\«T,Nﬂo
NH, -

PactBop O6-xnoprnupumuans-2,4-quamuaa (2 1, 13,8 wMmomp) u  3TUI-3-Opom-2-
okcomnponanoara (2,6 mi, 20,8 mmons) B DME (50 mu) nepememuBanu npu 70°C B TedeHue
Houn. llocie 3aBepiieHHs] peakUHMI0 OXJAKAAIH IO KOMHATHOH TEMIlEpaTypbl, W TBEpPAOe
BelecTBO cobupanu ¢unsTpanueil Heounmennoe TBeproe BEIIECTBO PACTBOPSUIA B rOpsdeM
metaHone (25 wmum)? W JKenaeMbli MPOAYKT MNEPEeKPHCTAUIN30BBIBAIM IYTEM MEMJIEHHOTO
OXJIAKIEHUs] PAacTBOpa O KOMHATHOH Temriepatypsl. [IponykT QuiupTpoBasy, HpPOMBIBAIN

EtOAc u cymumnu ¢ nonaydeHueMm kemaemoro npoaykra. JKX-MC  paccunTaHHBIN
111CoH10CIN4O2 (M+H)™: m/z=241,0; Halinennsiii 241, 1.

Cmaous 2: Imun-5-amuno-7-(3-yuanogenun)umuoasof 1,2-c [nupumuoun-2-
Kapbokcuniam
- N 0
N N:. N ﬂo
T N
NH,

Cwmech 3THI-5-amMuHO-7-x5opumunaso| 1,2-clnupumunns-2-kapookcunara (0,60 r, 2,49
MMOJIb), (3-umanodenmn)ooponoBoit kucioTsl (0,44 1, 2,99 mmonb), XPhos Pd G2 (0,098 r,
0,125 mmonb) u kapbonara Hatpus (0,53 , 4,99 mmonb) B 1,4-auokcane (50 mut) u Boze (5,0 mu)
IpoAyBaiu a3oToM, a 3aTteM nepemerinsanu npu 100°C B Teuenue 1 u. Ilocie oxnaxkneHus no
KOMHATHOW TEMIepaTypbl PEaKIHOHHYI0 cMech pasdaBmsuin EtOAcC, mpoMbIBaid COJIEBBIM
pactBopoM, cymmian Hax NaxSOs, QuapTpoBasM M KOHIEHTPUPOBAIM NPU TOHMKEHHOM
nasneHnH. M3 pacTBOpa BBINAAANO CBETIO-KEITOE TBEPAOE BELIECTBO, KOTOPOE (PHIIBTPOBAIN U
cymwmnu ¢ nonydeHuem skenaemoro mnpoaykra. JKX-MC paccumrtannbiii g CisHiaNsOq
(M+H)": m/z=308,1 ; naiinennsiii 308, 1.

Cmaoua  3:  IOmun-5-amuno-8-opom-7-(3-yuanoghenun)umuoasof 1,2-c [nupumuoun-2-

Kapbokcuniam
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/©\‘)\r
N O
N /ﬂ

N N o—"
NH;
K pacTBopy 3TUI-5-aMuHO-7-(3-unanod enmn )umunaszol 1,2-¢ lnupumuans-2-

kapOokcumnata (2,3 r, 7,48 mmonp) B IM®PA (50 mi) meanenHo npubasisin pactBop N-
opomcykimanmuna (1,33 r, 7,48 mmons) B IMPA (5,0 M) npu 0 °C. PeakiuoHHy0 cMech
3aTeM MepeMelInBaId IPU KOMHATHOW TeMmIeparype B TeueHue 2 4 nepes 100aBJIeHHEM BOIbI
(100 mn). ITonyueHHOE CBETIIO-JKENTOE TBEPAOE BEIIECTBO coOMpanu GpuibTpaumei u CyLIuiu ¢
noysydeHueM skejgaemoro npoxaykra (2,3 r, 80%). JKX-MC paccuurannbiii aisi Ci6HisBrNsO,
(M+H)": m/z=386,0 ; nalinennsiii 386,0.

ANBTEPHATUBHO, 3TO COSTUHEHNE MOXKHO MOJIyYUTh, HCIIONB3YsI CIEAYIOIIYI0 METOIMKY:
K  pactBopy  3TWI-8-OpoMm-7-(3-nimanodennn)-S-(Merniaruo)umuaasol 1,2-clnupumMuann-2-
kapOokcmnata (monyuanu B [Ipumepe 17, Cramum 3) (2,40 1, 5,75 mmonb) B AXM (100 mum)
nobasstmn pactBop MXIIBK (77%, 1,93 1, 8,63 mmounb) B IXM (30 mi1), 3TOT pacTBOp CYLIMIN
Hasl 0e3BONIHBIM CYJIb(pATOM MarHus 4epe3 KareJbHYI0 BOPOHKY MPHU KOMHATHOH TeMIlepaType B
TeueHne 30 MHMHYT. PeakiMOHHYIO CMECh 3aT€M NEPEMEIIUBAIN B TedeHue 4 4 U Tacuiu
OapboTupoBanueM ra3oodpasHbiM NH3 uepe3 ka0 B TedeHne | 4. PeakMOHHYIO CMeCh
3aTeM KOHLEHTPUPOBAJIU IPH MOHWKEHHOM JaBJIEHUH C TOJYYEHHEM HEOUYHIEHHONH CMeECH,
KOTOPYI0 BbUIMBANM B HachimeHHb pactBop NaHCOs; (150 wmu). IlomyueHHoe TBepnoe
BEIECTBO coOMpany GuiabTpanyei, MpOMbIBAIN BOJOW U FeéKCAaHAMHU M CYLIWIN C MOJTY4YeHHEM
JKeJTaeMOro MpOoAyKTa B BHIE KOpu4yHeBOoro TBepmoro BemectBa (1,9 1, 86%). XX-MC
paccuurannbiii 11 CisHisBrNsO2 (M+H)™: m/z=386,0; Haiinennsbii 386,0.

Cmaous 4: S-amuno-8-6pom-7-(3-yuanoghenun)-N-omunumuoazof1,2-c [nupumuoun-2-

Kapbokcamuo
S
NC N0
Ny HM"_/
NH;

K cMmecu 3THII-5-aMHHO-8-0poM-7-(3 -tmanod enmn)umunaso| 1,2-c lnupumMuauH-2-
kapOokcmmata (1,00 r, 2,59 mmons) B MeOH (20 mi), TT'® (20 mur) u Boze (10 M) mobasisuiu
LiOH (124 wr, 5,18 wmmonb). PeakunoHHyr0 cMech NepeMEIINBAIM TPU KOMHATHOM
TeMIeparype B TeUeHHe 2 Y, W pPaCTBOPUTENb YAAJIMIN TpPH TOHIKEHHOM JaBJICHUM.
IMony4ennsiii octatok pacteopsuii B JIM®PA (30 mit) ¢ mocneayromum 100aBIeHHEM pacTBOPa
stunamuHa (2,1 M, 25,9 mmonb, 70% B Boxe), TpudTmwiamuHa (1,08 mn, 7,77 mmons) u BOP
(2,29 1, 5,18 MMonb). PeakunoHHYIO CMeCh MepeMelINBaIi NMPU KOMHATHOH TeMIlepaType B
TE€YEeHHe HOYH 110 TOro, Kak nodasisuik 100 M Bogel. [TonydeHHOe TBepaoe BeLIeCTBO codupaiu
¢bunbTpanueil W CymIMIIM C TOJNYyYEHHEM JKEJIaeMOro NMPOAYKTa B BHIE TBEPAOTrO BEIIECTBA
xenroro usera (0,77 1). XKX-MC paccunranssiii mnst CisHuBrNsO (M+H)™: m/z=385,0;

HaWneHHbIi 385,1.
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Cmaous 5: S-amuno-7-(3-yuarnoghenun)-N-smun-8-(nupuoun-4-un)umuoasof 1, 2-
¢[nupumuoun-2-kapooxcamuo

Cmech 5-amuH0-8-0poM-7-(3-unanodenmn)-N-stmumuaaszol 1,2-¢ jnupumuans-2-
kapbokcamuna (10,0 mr, 0,026 mmomb), nupuaUH-4-MIOOPOHOBOH Kuciaotel (4,8 mr, 0,039
mmoiib), XPhos Pd G2 (2,0 wmr, 2,51 mxkmons), u Na;COs (8,3 mr, 0,078 mmonb) B 1,4-n1uokcane
(1,5 mn) u Bome (0,15 mu) merasupoBauM M TEPMETUYHO 3aKpbIBAU. PEaKLMOHHYIO CMeECh
nepememuBanu npu 110°C B TeueHnme 1 49, oxyaxjganau 1O KOMHATHOM TeMIlepaTyphl,
pazbasisitor MeOH wu oummaror npenaparuBHoii JKX-MC (pH=2, MeCN/Boga ¢ T®VY) ¢
nosyyeHueM xenaemoro nponykra B Buge conu TOY. XKX-MC paccuurannsiit aisa C21HisN-O
(M+H)": m/z=384,2; naiinennbiii 384,2.

IIpumep 27. S-amuno-7-(3-unanopenn)-N-3Tui-8-(3-meTunnupuauH-4-
un)umnaaszo|1,2-clnupumuauH-2-kapookcamug
“\
| =
NC =N 0
N Nﬂ
YN N
NH,

JlaHHOE coequHEHHe MOJyd4ald, UCIOJb3ys METOMUKH, aHAJOTUYHbIE ONMUCAHHBIM IS
ITpumepa 26 3-meTunnupuauH-4-UIOOPOHOBOM KUCIOTON 3aMEHSUIH MUPUIANH-4-UI00POHOBYIO
kuciory Ha Cramum 5. Ilpoaykt oummianu npenapatuBHoit XXX-MC (pH=2, MeCN/Bona ¢
TD®Y) ¢ nonydyerunem xenaemoro mnponykra B Buae comu TOY. XKXX-MC paccunraHHbIi 115
C22H0N-,O (M+H)™: m/z=398,2; Haiinennsiii 398,2.

IIpumep 28. S-amuno-7-(3-unanopenn)-N-3tui-8-(3-gpropnupuaun-4-
ui1)umnuaaso[1,2-clnupumuaun-2-kapooxKcamMmun
“\.
| ]
NC =N 0
N Hﬂ
TN e
NH,

JlaHHOE coequHEHHe MOJyd4ald, UCIOJb3ys METOMUKH, aHAJOTUYHbIE OMUCAHHBIM JIS
ITpumepa 26 3-propnupuauH-4-mIO0OPOHOBOH KHUCIOTONW 3aMEHSUIH MUPUAHH-4-UIOOPOHOBYIO
kucyory Ha Cragmm 5. Ipoxnykr oummanu mnpenapatuBHoi KX-MC (pH=2, MeCN/Boga ¢
TO®Y) ¢ nonydyerunem xenaemoro mponykra B Buae comu TOY. XKX-MC paccuutaHHbIN JIs
C21Hi7FN7,O (M+H)": m/z=402,1; naiinennsii 402,2.

IIpumep 29. S-amuno-7-(3-unanodenunt)-N-3tuin-8-(3-x1opnupuans-4-
un)umuaaszo[1,2-clnupumuauH-2-kapooxcamug

“\..

|

Z el
NC =N, 0

N Nﬂ

TN e

NH;
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JlaHHOE coequHEeHHe MOJydald, UCHOJb3ys METOMUKH, aHAJOTUYHbIE OMUCAHHBIM IS
ITpumepa 26 3-xmopnupuaAnH-4-HIIOOPOHOBOH KHCIIOTOH 3aMEHsUIM MUPUANH-4-UIO0POHOBYIO
kuciory Ha Cramuum 5. Ilpoaykr oummianu npenapatuBHoit XXX-MC (pH=2, MeCN/Bona ¢
T®Y) ¢ nonydenunem xenaemoro mnponykra B Buae comu TOY. XKXX-MC paccunranHbiil [1s
C21H17CINZO (M+H)™: m/z=418,1; naiinennniii 418,2.

IIpumep 30. S-amuHo-7-(3-unanodpenmn)-N-3Tui-8-(3-meTokCHNUPUANH-4-
wir)umMuaaszo[1,2-clnupumuann-2-kapookcamug
“\-.,
| o
NC N
N nﬂ
TN e
NH,

JlaHHOE COeTUHEHHE TOJYYaHi, UCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
ITIpumepa 26  3-METOKCUNHMPUIUH-4-MIOOPOHOBOM  KHCJIOTOW  3aMEHsJIM  NUPHIUH-4-
wiboponosyro kucnory Ha Cramum 5. Ilpoxykr oummanu mnpenapatuBHoi JXKX-MC (pH=2,
MeCN/Boma ¢ T®Y) c monydeHneMm skeinaeMoro mpoaykra B Bume comu TOY. KX-MC
paccuurannbiii 11 C2oHaoN702» (M+H)™: m/z=414,2; nalinennsbii 414,2.

IIpumep 31. S-amuno-7-(3-unanopenns)-N-3Tui-8-(3-unaHonupuanH-4-
un)umuaaszo[1,2-clnupumuauH-2-kapookcamug
“‘-w-.
| -
NC =
HYHMN_\
NH;

JlanHOE COequHEeHHe MOJy4ald, UCIOJb3ysl METOAMUKH, aHAJOTUYHBIE ONUCAHHBIM IS
IMpumepa 26 4-(4,4,5,5-terpameru-1,3,2-a1okcaboponaH-2-11)HUIKOTHHOHUTPUJIOM  3aMEHsIs
nupuaAnH-4-unoopoHoByr0 kucnoty Ha Cranuu 5. IIpoaykr ounmanu npenapatuBHoi XKX-MC
(pH=2, MeCN/Bona ¢ T®VY) ¢ nony4yeHueM skenaeMoro nponykra B Buae coiau TOY. KX-MC
paccuutannbiii 111 C2oHi7NsO (M+H)™: m/z=409,2; naiinennsiii 409,2.

Mpumep 32. S-amuno-8-(4-xkapoamoundernnn)-7-(3-unanodenn)-N-

aTHiIuMuAa30[1,2-clnupumMuanH-2-KapooKkcaMun
0. .NH,

NH

JlaHHO€ COeOMHEHHE MOJYyYaii, WCIOJb3ysl METOAWKH, aHAJOTHYHBIE OMUCAHHBIM IS
ITpumepa 26 (4-kapOamousndernsn)OOpOHOBON KHCIOTOM 3aMeHssl MUPUANH-4-UI00POHOBYIO
kuciory Ha Cramuum 5. Ilpoaykr oummianu npenapatuBHoit XXKX-MC (pH=2, MeCN/Bona ¢

TDY) ¢ nonydenunem xenaemoro mnponykra B Buae conmu TOY. XKXX-MC paccunranHbiil [1s
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C23H20N70> (M+H)™: m/z=426,2; nalineHubrii 426,2.
IIpumep 33. S-amuno-7-(3-uunanodpenuns)-N-3Tuia-8-(nupasono[l,S-alnupuaun-3-

un)umuaaszo[1,2-clnupumMuauH-2-kapookcamug

JlaHHOE CoenuHEeHHe MOJyd4ald, UCIOJb3ys METOIUKH, aHAJOTUYHbIE OMUCAHHBIM IS
IMpumepa 26 3-(4,4,5,5-tetpamerun-1,3,2-nuokcadoponan-2-wi)nupasono| 1,5-a|nupunuaom
3aMeHsisl MUPUANH-4-UI00poHOBYIO Kucioty Ha Ctamuu 5. [IpoaykT ounInaiu npemnapaTuBHOU
KX-MC (pH=2, MeCN/Boga ¢ T®V) ¢ monyueHneM keJaeMoro npoaykra B Buae conu TOY.
KX-MC paccuurannbiii nust C23HioNgO (M+H)™: m/z=423,2; naiinenusiii 423,2.

IIpumep 34. S-amuno-7-(3-unanopenns)-N-3Tuia-8-(5-merun-1H-nupazon-4-
un)umnaaszo[1,2-clnupumuauH-2-kapooxcamug
N-NH
e
2 = =N 0
N N N\/)_I_/il
T N
NH,

JlaHHOE COeOMHEHNE MOJyYalii, WCIOJb3ysl METOAUKH, aHAJOTHYHbIE OMUCAHHBIM IS
IIpumepa 26 5-metuin-4-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-un)- 1 H-mupazonom
3aMeHss NUpUANH-4-unoopoHoByro Kucnoty Ha Cragun S. [IpoaykT ouninany rnpemnapaTuBHON
KX-MC (pH=2, MeCN/Boga ¢ T®VY) ¢ nonyueHneMm xegaemMoro npoaykra B suae conu TOY.
XKX-MC paccunrannbiii 1ist C20HoNgO (M+H)™: m/z=387,2; naiinenubiii 387,2.

IIpumep 3S. S-amuno-7-(3-unanopennn)-N-3tua-8-(1-arua-1H-nupaszon-5-

un)umuaaszo[1,2-clnupumMuauH-2-kapookcaMmug

JlaHHOEe coequHEHHe MOJyd4ald, UCIOJb3ys METOMUKH, aHAJOTUYHbIE OMUCAHHBIM [
ITpumepa 26 1-atun-5-(4,4,5,5-rerpamernii-1,3,2-nuokcadbopomnan-2-wmn)- 1 H-pazonom
3aMeHss MUPUANH-4-II00poHOoBYIO Kucnoty Ha Ctamun 5. [IpoaykT ounInaiy rnpemnapaTuBHON
KX-MC (pH=2, MeCN/Boga ¢ T®VY) ¢ monyueHneM keJaeMoro npoaykra B suae conu TOY.
XKX-MC paccunrannbiii niast C21H21NgO (M+H)™: m/z=401,2; naiinenusiii 401,2.

IIpumep 36. S-amuno-7-(3-unanodenun)-N-31un-8-(1-usonponui-1H-nupason-5-

un)umuaaszo[1,2-clnupumMuauH-2-kapookcaMmug
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JlanHO€E COequHEeHHe MOJy4ald, UCIOJb3ys METOAUKH, aHAJOTUYHbIE ONUCAHHBIM IS
ITpumepa 26 1-uzonpomnun-5-(4,4,5,5-terpamerui-1,3,2-nquokcadboponan-2-mun)-1H-nupa3onom
3aMeHsisl MUPUANH-4-Un0opoHoBYIO Kucaotry Ha Ctamuu 5. [IpoaykT ouuinaiu npemnapaTuBHON
KX-MC (pH=2, MeCN/Boga ¢ T®V) ¢ monyueHneM keJaeMoro npoaykra B Buae conu TOY.
XKX-MC paccunrannbiii nas C2H23NgO (M+H)™: m/z=415,2; naiinenusiii 415,2.

Hpumep 37.  S-amuno-7-(3-unanodpenuns)-N-3tuia-8-(1-nponui-1H-nupaszon-5-

un)umnaaso|1,2-clnupumuauH-2-kapookcamug

JlaHHOE coequHEHHe MOJyd4ald, UCIOJb3ys METOIUKH, aHAJOTHYHbIE OMUCAHHBIM JIs
IIpumepa 26  1-mpomun-5-(4,4,5,5-rerpamerni-1,3,2-nnokcaboponan-2-un)- | H-nupazonom
3aMeHss MUpUANH-4-mI0opoHoBYI0 Kucnoty Ha Ctamun S. [IpoaykT ouninany npemnapaTuBHON
KX-MC (pH=2, MeCN/Boga ¢ T®VY) ¢ nmonyueHneM keJaeMoro npoaykra B suae conu TOY.
XKX-MC paccunrannbiii mist C2oH23NgO (M+H)™: m/z=415,2; naiinenubiii 415,2.

IIpumep 38. S-amuno-7-(3-unanogennn)-N-3tua-8-(nupumuann-4-ua)umuaaso|1,2-

c|lnupumuanH-2-kapéoxkcamug

Cmech 5-amuH0-8-0pom-7-(3-tmanodennn )-N->tuumunasol 1,2-c j[nupumuauH-2-
kapOokcamuna (momydamun B Ilpumepe 26, Cramgus 4) (50 wr, 0,13 wmmons), 4-
0,260 MMOJTb),

terpakuc(tpudennndocun)nammaansa(0) (15,0 mr, 0,013 mmonb), xnopuna meau (1) (15,4 wmr,

(TpuOyTUICTAHHIII ) TUPUMHITHA (96 MT,
0,156 mmonb) u xmopupa jnutust (6,6 wmr, 0,156 mmomnp) B TI'® (2 M) pmerasupoBaid U
repMeTHYHO 3aKkpbiBaiu. PeakiuoHHyo cMmech nepememnBanu npu 80°C B TedenHue 12
OXJIAXKJand A0 KOMHATHOHM TeMmepaTypbl M KOHLIEHTPUPOBAJIU IMpPU MOHMUKEHHOM JaBJIEHUU.
ITonyuennsiii ocratok oummanu mnpenapatuBHoi JKX-MC (pH=2, MeCN/Boma ¢ T®Y) ¢
noJyueHueM xenaemoro nponaykra B Buae conu TOY. XKX-MC paccuurannsbiii ana C20H17NsO
(M+H)": m/z=385,2; Halinennsiii 385,2.

IIpumep 39. S-amuno-7-(3-unanopenni)-8-(2,3-gurnapo-[1,4|anoxcuno|2,3-

blnupuann-8-un)-N-3Tunumuaaso|1,2-clnupumMuauH-2-kapooKcaMua
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NH, Q
Cwmech 5-amuHO0-8-0pom-7-(3 -tnaHodenun)-N->tunumunasol 1,2-clnupumuins-2-

kapOokcamuna (momyvanu B Ilpumepe 26, Cramus 4) (72 wr, 0,19 mmons), (2,3-aurunpo-
[1,4]nvokcuno[2,3-bmupunun-8-mun)ooporoBoit kuciotel (33,8 mr, 0,19 mmons), kapOoHaTa
uesus (122 mr, 0,37 mmons) u [1,1'-0uc(nunuknorekcuipocduHo)depporeH | IuxIopaia s
(II) (14,1 wmr, 0,019 mmonb) B auokcane (2,0 mn) u Boze (0,2 M) nepemermnBaiu npu 120°C B
TedeHne | 4 mpu OONy4yeHMH B MHUKPOBOJIHOBOM peakTope. PeaklUMOHHYIH0 CMechb 3aTeM
OXJIAXKAAJIA 10 KOMHATHOW TEMIEpPaTypsl, U HEMOCPEACTBEHHO OUYMINAIU NpenapatuBHON XKX-
MC (pH=2, MeCN/Bona ¢ T®Y) ¢ nony4eHrnem xeiaeMoro npoaykra B sune coaun TOY. KX-
MC paccunrannbiii 11 C23HaoN703 (M+H)™: m/z=442 2; HalineHnblii 442 3.

IIpumep 40. S-amuHo-7-(3-unanogenun)-8-uuknonponua-N-3runumuaasofl,2-

c|nupumMuanH-2-KapooKcAMH

N. _N
T’
NH, Q
Cmech 5-amuH0-8-0pom-7-(3-ttnanodenwn )-N-stunmunasol 1,2-c|[nupumuu-2-

kapOokcamuna (momyuamu B Ilpumepe 26, Cramus 4) (72 wr, 0,19 wmmonb),
LIMKJIONTPONHIOOPOHOBOM KucaotTel (32,1 mr, 0,37 mmonb), kapOonara nesust (122 wmr, 0,37
mmodib) | [ 1,1'-0uc(auuuknorexcundocduno)deppouet|nuxnopnamianus (1) (14,1 mr, 0,019
MMOJIb) B quokcane (2,0 mi) u Bome (0,2 mu) nepemernuBaiu npu 80°C B Teyenue 1 4 mpu
00JIy4eHUH B MUKPOBOJIHOBOM peakTope PeakIMOHHYIO0 CMeCh 3aTeM OXJIAXIaIu 1O KOMHATHON
TeMIepaTypbl, U HEMOCPeACTBeHHO ounmanu npenapatuBaoil JKX-MC (pH=2, MeCN/Bona ¢
TO®Y) ¢ nonydyenuem kenaemoro mponykra B Buae conmu TOY. XKXX-MC paccuutaHHbIN 15
C1oH19N6O (M+H)": m/z=347,2; naiinennsiii 347,3.

IIpumep 41. 3-(S-amMuHO-2-(MUPHANH-2-HIMeTHI)-8-(MupuMuaANH-4-11)-

[1,2,4]Tpna3ono|1,5-clnupumugun-7-ui1)0eH30HUTPHI
N

3
N 7
NG N TN

NQ[,N-N’

NH,

Cmaous 1: 3-(2-amuno-6-xnopnupumuoun-4-u)oen3onumpun
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N

Cwmechb 4,0-nuxnopnupuMuanH-2-amuHa (2,5 r, 15,2 Mmodb), (3-1ipanodeHm)0opoHOBOM
kucyotel (2,02 1, 13,7 mmois), Terpakuc(tpudenmndochun)nantanus(0) (1,06 r, 0,92 mmons) u
kapOonara Harpus (3,23 1, 30,5 mmonb) B 1,4-muokcane (60 mi) u Boze (5 Mut) merasupoBaiu
a30TOM, 3aTeM MOJIyYeHHYI0 CMeCh HarpeBaiu U mnepememuBaiu npu 60°C B TeueHHe IBYX
nuei. [Tocne oxmaskaeHus: 10 KOMHATHOH TeMrepaTypbl (KOMH. TEMIL ) CMeCh KOHIIEHTPHPOBAJIH,
pazbaBisuin Bomor u skcTparupoBain JIXM (30 mi x 3). OObenuHeHHbIE OpraHUYECKHe CIIOU
cyurmiii Han MgSO4, otdunbrpoBamu U KoHHEHTpHpoBasu. OCTaTOK OYHUINAIA C TTOMOLIBEO
dmm-xpomarorpagu  Ha KOJIOHKe C cuiiukareneM, sjooupys cmecero 8% EtOAc B
OUXJIOpMETaHe, ¢ nojydeHueM skenaemoro npoaykra. XKX-MC paccunrannbiii anst CiiHgCINg
(M+H)": 231,0. Haiinennsiii: 231,0.

Cmaous 2: 2-(Ilupuoun-2-un)ayemozuopasuo

&) | =
HalNoy NZ
H

I'unpasus (4,15 M1, 132 Mmoib) 100aBIsUIN K 3TAHOJBHOMY pacTtBopy (66 mu) meTui-2-
(mupunun-2-un)anerara (10 r, 66,2 mmonp) mnpu koMmH. Temn. Cmech Harpesaqum u
nepememnnBain npu 85°C B TeueHue 4 4, a 3areM oxJyaxaanu A0 KOMH. Temi. [lpu crosHum
00pa30BBIBAJIOCH O€JI0e TBEpAOe BELIECTBO, KOTOpOe coOupanu (puiabTpalueil U UCIOIb30BaH
Ha cnenyromeil craguu Oe3 panbHeimed ounctku. JXXX-MC paccunrannbiii amst C7HioN3O
(M+H)™: 152,1. Haiinennsiii: 152,0.

Cmaous 3: 3-(5-amuno-2-(nupuoun-2-unmemun)-[1,2,4]mpuazonof1,5-c[nupumuoun-7-

un)oen3onumpun

N =N

Mo N
\]/ M

NH,

NF

2-(ITupunun-2-un)auerorunpasun (2,62 r, 17,34 mMmonb) H00aBISIN K 3TaHOJIBHOMY
pacteopy (35 min) 3-(2-amuHO-6-xn0pmupuMHUANH-4-mn)0enzonutpuna (4,00 r, 17,34 mmonb)
npu KOMH. Temr. llocie HarpeBaHusT W TIEPEMELIMBAHMSA IPH KHIBTYEHUH C OOpaTHBIM
XOJIOAMJIbHUKOM B TeUe€HHEe 2 U pEeaKUUOHHYK) CMeCh OXJAKIOAId IO KOMH. TEeMIL H
KOHIeHTpupoBaiu. [lonyueHHbIl ocTaToOK TiepeHocwu B N, O-Ouc(TpUMETHIICHITII )alleTaMU
(20 mu) u nepemermmBany npu 120°C B Teuenue 7 4. CMech 3aTeM OXJIQXKAATU IO KOMH. TEMIL.,
BBUIIJIM HA JIeJ] U OCTABWIM MEPEeMELINBAaThCs MpH KOMH. TeMI. 3a | 4. IlonmydenHoe TBepmoe
BemecTBo cobupanu uuprpanuein u neperocumn B 20 mur 1 N pacrsopa HCI. Ilonydennyro
CMeCh MepeMeIINMBaId NPH KOMH. TeMIl. B TeueHHe 1 4, (UIbTPOBAaIM M BOAHBIA CIIOH

HeliTpanm3oBayin  goOaBieHueM HacbimeHHoro pactsopa NaHCOs. TlonydyeHHoe ocamok
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cobupanu ¢uibTpanyell U CyUIMIIM C TOJYyYEHHEM JKEeNaeMOro MpPOAyKTa B BHIE TBEPAOIO
BemecTBa kopudHeBoro nsera. JKX-MC paccunranneii must CisHisN; (M+H)™ 3281,
HaWneHHbI 328, 1.

Cmaous 4: 3-(5-amuno-8-6pom-2-(nupuoun-2-urmemun)-[ 1,2,4 [mpuazonof 1, 5-

c[nupumuoun-7-un)oeH30Humpun

Br /AN

NC £z =N
¥
~N

M. N
K cmecun  3-(5-amuno-2-(mupunun-2-unmerwn)-[ 1,2,4]tpuazono[ 1,5-cJnupumunun-7-
win)oenzonurpmia (2 r, 6,11 mmoine) B JIM®A (12 mut) npu -30°C nopumsimu nodasisuin NBS
(1,09 1, 6,11 Mmonb). PeakunOHHYIO CMECh OCTABMJIM MEIUIEHHO Harpesathbesi 1o 0 °C, monyuas
roMoreHHslil pactop. Ilocne nepememnBanus npu 0°C B TeueHne | 4, peakMOHHYIO CMECh
pazbaBmsuin HachieHHBIM pacTBopoM NaHCOs3, u momydeHHOe TBepaoe BELIeCTBO coOmpaiu
¢unasTpanueii. TBepmoe BemecTBO 3aTeM ouuiianu (dm-xpomarorpadpueii Ha KOJOHKE C
cunukaresnem, smoupyst 0-10% MeOH B JIXM, ¢ nonydeHuem >xenaemoro npoaykra. XKX-MC
paccuurannbii g CisHisBrN; (M+H)™: 406,0; Haiinennsiii 406,0.
Cmaous 5: 3-(5-amuno-2-(nupuoun-2-uamemun)-8-(nupumuoun-4-un)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun
Pd(PhsP)4 (284 MI

(rpuOytuncranamn)mupumuauHa (1090 wmr, 2,95 mmons), 3-(5-amuno-8-6pom-2-(mupuans-2-

, 0,246 MMOJIb) no0aBIsIN K cMecHu 4-
wnmetun)-[ 1,2,4]rpuazono[ 1,5-clmupumuann-7-un)denzonurpuna (1000 mr, 2,46 mmonb) u
xnopuna menu (I) (244 wmr, 2,46 mmonb) B 1,4-muokcane (12 wmur). PeaknuoHHyr cMech
npoxnysanu Nz u nepemerupanu rnpu 80°C B Teuenue 7 4. IlonmyueHHYI0 CMeCh OXJIQXIaIu 10
KOMH. TeMIL, KOHIeHTpupoBaiu, pazdaBmsuiu AXM (50 M) ¥ mpoOMBIBAIM HACHILIEHHBIM
pactBopoM NH4OH. Opranuueckuii cnoit cyurmnd Haa NaxSOs, KOHIEHTPUPOBAIH M OYHIIAIIN
npenapatuBHoii JKX-MC (pH 2, aueronutpuin/Bopa ¢ T®V) ¢ nonydeHneM MpoayKTa B BHIE
T®Y comu. dKX-MC paccuurannbiii s CxHisNo (M+H)™: 406,2; naiinennsiii 406,2. 'H AMP
(500 MI'y, IMCO) 6 8,95 (¢, 1H), 8,83 (m, J=5,3 I'y, 1H), 8,59 (1, J=5,1 I'y, 1H), 7,96 (M, 1H),
7,88 (n, J=5,1 T'u, 1H), 7,82 (n, J=7,6 I'u, 1H), 7,76 (c, 1H), 7,60-7,53 (m, 2H), 7,53-7,48 (M,
1H), 7,48-7,42 (M, 1H), 4,49 (c, 2H).

Ipumep 42. 3-(S5-amuno-8-(1-3Tua-1H-nupazon-S-un)-2-(nupuauH-2-HIMETHI)-

[1,2,4]Tpnasono|1,5-clnupumugun-7-ui1)0eH30HUTPUI

Cwmechb 3-(5-amuH0-8-OpoM-2-(upunuH-2-unmetun)-[ 1,2,4 |tpuasono[ 1,5-c|mupumuaus-
7-un)oenzonutpuia (u3 Ilpumepa 41, Cranuu 4) (50 wr, 0,123 mmons), 1-atun-5-(4,4,5,5-

R
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teTpameTui-1,3,2-nuokcaboponan-2-un)-1H-mupazona (54,7 wr, 0,246 mmonb), xJjop(2-
munukiorekcunpochuno-2',4',6'-rpunzonponun-1,1'-oupennn)[2-(2'-amuno-1,1'-
oudenwmn)|namranusa(Il) (9,68 mr, 0,012 mmonb) u kapbonata Hatpus (13,0 mr, 0,123 mMMmoub) B
1,4-nuokcane (1119 mxn) u Bome (112 mxi) mepememmBanu npu 100°C B Teuenue 1 u.
ITonyueHHYIO CMeCh OXJIaXKAAIH O KOMH. TEMII., KOHLEHTPUPOBAJIU U OUMIIAIH MPenapaTUBHOMI
KX-MC (pH 2, aueronurpuin/sopa ¢ T®VY) ¢ nonyyennem nponykra B Buge T®Y comm. KX-
MC paccuurannbiii 1ust C23HaoNo (M+H)™: 422 2; HalinenHsrii 422,2.

Hpumep 43. 3-(5-amuno-8-(1-nponuia-1H-nupazon-5S-un)-2-(nupuaHH-2-HIMETHJI)-

[1,2,4]Tpua3ono|1,5-clnupumugun-7-ui1)0eH30HUTPHT

50
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JlaHHOE COeTUHEHHE TOJYYali, UCIOJb3ysl METOAWKH, aHAJOTHYHBIE OMUCAHHBIM JUIS
IIpumepa 42 1-mpomun-5-(4,4,5,5-rerpamerni-1,3,2-nnokcadboponan-2-wun)- | H-nupazonom
3amensisi  1-atun-5-(4,4,5,5-rerpamerin-1,3,2-nrnokcadoponan-2-mn)-1H-nupazon. KoneuHsri
marepuan ounmanu npenaparuHoit JKX-MC (pH 2, anerorutpun/soga ¢ T®Y) ¢ nonydenuem
nponykra B Bune T®Y comu. XKX-MC paccunrannbiii qiaCasHoNo (M+H)™: 436,2; HalineHHbIH
436,2.

IIpumep 44. 3-(5-aMuHO-2-(MUPHANH-2-HIMETH)-8-(XMHOJIHUH-S-1JT)-
[1,2,4]Tpna3ono[1,5-clnupumugun-7-ua1)0eH30HUTPHI

N
O O Z 7N
N
\'L;z N

JIaHHOE COeIUHEHUE TOJYYaJH, UCIOJb3ysl METOJUKH, aHAJOTHYHbIE OMUCAHHBIM IS
IMpumepa 42 5-(4,4,5,5-terpamer-1,3,2-1r0kcaboposIan-2-uiI)X MHOJMHOM 3aMeHsist 1-0Tu-5-
(4,4,5,5-terpamerni-1,3,2-nuokcadoponan-2-ni)-1 H-mupazon. KoHeuHblli MaTepuan OYHIIAIN
npenapatuBHoil XKX-MC (pH 2, aueronutpmin/Bopa ¢ T®V) ¢ nonydeHneM MpoayKkTa B BHIE
T®Y comu. XKX-MC paccunrannbiii st Co7HioNg (M+H)™: 455,2; Halinennbii 4552,

IIpumep 45. 3-(S-amunHo-8-(S-propnupumuanH-4-un)-2-(ruapoxcu(genun)mern)-

[1,2,4]Tpnasono|1,5-clnupumugun-7-ui1)0eH30HUTPUI

Cmaoua  1:  3-(5-amuno-8-opom-2-(cuopokcu(ghenun)memun)-[1,2,4 [mpuazonof1,5-

c[nupumuoun-7-un)oe H30Humpun
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JlaHHO€ COeqMHEHHE MOJy4Yall, UCIOJb3ysl METOAUKH, aHAJOTHMYHbIE OMHCAHHBIM IS
ITpumepa 41, Cragum 1-Ctamum 4, 2-ruapokcu-2-QeHHIaneToruapasuioM 3aMeHsst 2-
(mupununH-2-un)averoruapasug Ha Cragum 3. KX-MC paccumrannbii mast C1oH1iaBrNsO
(M+H)": 421,0; naiinennsrii 421,0.

Cmaous 2: 5-¢pmop-4-(mpumemuncmannun) nupumuoun
£

Sh—
I

Pd(PhsP)s (43,6 mr, 0,038 mmonb) u 1,1,1,2,2 2-rekcamerunnuctansan (124 mr, 0,377
MMOJIb) TOCIIEIOBATEIbHO MPHOABIIN K cMecH 4-xjop-S-¢propmupumununa (50 mr, 0,377
mMmoib) B 1,4-nuokcana (1886 wmki) B arMmocdepe aszora. PeakuMoHHYIO CMeCh 3aTeM
nepeMeluBaINd NPU KUISTYEHHH ¢ OOPaTHBIM XOJIOAWIBHUKOM B T€YEHHE HOYH, OXJIAXKIAIN 10
KOMH. TeMII. U GuiabTpoBaiyu. QUIbTPAT HCIIONB30BAIN HA CIEAYIOIEH cTanuu Oe3 nanbHenen
OYHCTKH.

Cmaoua  3:  3-(5-amuno-8-(5-pmopnupumuoun-4-un)-2-(cuopokcu(ghenun)memu)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

JlaHHO€ COeIMHEHUE MOJy4Yall, UCIOJb3ysl METOAUKH, aHAJOTHMYHbIE OMUCAHHBIM IS

IIpumepa 41, Craguu 5, 5-¢prop-4-(TpPUMETHICTAHHUI)IUPUMUANHOM  3aMeHsis  4-

(TpuOyTUIICTAHHIIT ) TUPUMUIIH, u 3-(5-amuH0-8-6pom-2-(ruapokcu(perun)meTn)-
[1,2,4]tpuazono[ 1,5-clmupumunun-7-nn)OeH3oHUTpIWIOM  3ameHsiss  3-(5-amuHO-8-Opom-2-
(mupunuH-2-unmernn)-[1,2,4rpuazono[ 1,5-clnupumMuaun-7-ma)0eH3OHUTP L. KoHneuHblit
marepuan ouninanu npenapatuHoit XKX-MC (pH 2, aneronutpun/soga ¢ T®Y) ¢ nonydyenuem
nponykta B Bume TV comu. XKXX-MC paccuurannsii s CsHisFNsO (M+H)™: 439,1;
HalimeHHbIi 439,1.

Ipumep 46. 3-(S-amuHo0-8-(S-PpropnupumuanH-4-ui)-2-(MUPUAHH-2-HIMETHI)-

[1,2,4]Tpnasono|1,5-clnupumugun-7-ui1)0eH30HUTPHI

JlaHHOE COeOMHEHHE TOJYyYai, WCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
ITpumepa 41, 5-¢pTop-4-(Tpumerrncranawn)nupumuanHoM (u3 Ipumepa 45, Cranuu 2) 3amensis
4-(tpubyTuncranHwn)nupumMuanH. KoHeunslii Marepuan ounmmanu npenapatusHoi BOXX (pH

2, aueronurpwi/Bona ¢ TOY) ¢ mnomyuenumem mnpoaykra B Buge TO®Y comu XX-MC
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paccuurannbiii 1 CooHisFNo (M+H)™: 424, 1; Halinennsiii 424,2.
IIpumep 47. 3-(S5-amuHo-2-((2-ruapoxcmdTHAAMUHO)(peHua)MeTn)-8-(nupuann-4-

ui)-[1,2,4] Tpuazoio[1,5-clnupumuaun-7-11)0eH30HUTPUI

N
)
N
NG i
N, N"N/ HN_/_ OH
NH,
Cmaous l: 3-(5-amuno-8-6pom-2-(xnop(henun)memun)-[ 1,2,4]mpuazonof1,5-

c[nupumuoun-7-un)oe H30HUMpUI

Br
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NH.,

Twonmnxnopun (87 wmxn, 1,19 wmmone) nobasmsmn k- 3-(5-amuHO-8-Opom-2-
(runpoxkcu(penmn)mermn)-[1,2,4]rpuazono[ 1,5-c |nupumuaun-7-wn)densonutpuy (u3 [Ipumepa
45, Craguu 1) (10 mr, 0,024 mmone) npu koMH. TeMmi. Ilocie nmepemermBanus B TedeHue 30
MHUH pPEAaKLHOHHYIO CMECh KOHIEHTPHPOBAJIHW, W IIOJYYEHHBII OCTATOK HCIOJB30BAIH Ha
crenyromei cragun Oe3 mampHedmer ounctku. KX-MC paccunrannbiii aiust Ci9Hi3BrClNg
(M+H)": 441,0; naiinennsiii 441,0.

Cmaous 2: 3-(5-amuno-8-6pom-2-((2-cuopoxcusmunramuno)(ghenun)memun)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oenzonumpun

Br
NG 27N
”%I/”m" H—" o

NH.

2-amuHO3TaH-1-01 (4,35 mr, 0,071 MmoJb) nobasisuiu k pactBopy AM®PA (237 mki) 3-
(5-amunO0-8-6pom-2-(xnop(penwn)merun)-[ 1,2,4]rpuazono| 1,5-c]Jnupumunun-7-
win)oenzonurpmia (10 mr, 0,024 MMoib). PeakinoHHYI0 CMeCh MepeMEIIUBaJIH MPU KOMH. TEMIL
B TEUEHHE HOYM, KOHIIEHTPUPOBAJIHM M HCIOJIB30BAIN Ha Clenyromei cragun 0e3 manbHeimen
ounctku. XKX-MC paccunrannbii aiust C1Hi19BrN7O (M+H)™: 464, 1; HalineHHbIii 464,2.

Cmaousa 3: 3-(5-amuno-2-((2-euopoxcusmunamuno)(ghenun)memun)-8-(nupuoun-4-un)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

Cwmech 3-(5-amuHO-8-0poM-2-(((2-ruapOKCHITIIT)aMUHO )((pEHMIT ) METHIT )-
[1,2,4]rpuazono[ 1,5-c]mupumunun-7-un)oenzonurpuna (10 mr, 0,022 mmonb), nupuguH-4-
wiboponoBoii  kucnotel (6,0 wmr, 0,043 mmomb), xnop(2-munuknorekcuidocduno-2',4',6'-
Tpumsonponwi-1,1'-oudpennn)[2-(2'-amuno-1,1'-Ondpennn) | mamnaaua(ll) (1,70 mr, 2,15 MxmoIb)
u kapbonara Hatpus (2,3 wmr, 0,022 mmonb) B 1,4-muokcane (196 mxn) u Bome (19,6 mxun)
Harpesanu U nepeMemusany npu 100°C B Teuenue 1 4. PeakliMOHHYIO CMECh 3aTe€M OXJIAXKIAJIH

IO KOMH. TEMIl, KOHLEHTpUpOBajM, oummanu npenaparusHoii XX-MC (pH 2,
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aneronutpwi/Boga ¢ T®Y) ¢ mnonydenuem mnpoaykra B Buge 1OV comu. XX-MC
paccunrannbiii 1 CasHasNsO (M+H) " 463,2; Halinennblii 463,2.
IIpumep 48.  3-(5-amunHo-2-(umkaorexkcuaMerunna)-8-(1-arua-1H-nupason-S-ui)-

[1,2,4]Tpna3ono[1,5-clnupumugun-7-ui1)0eH30HUTPHI

Cmaous l: 3-(5-amuno-8-6pom-2-(yuxnocexcurmemun)-f 1,2,4 mpuasonof1,5-

c[nupumuoun-7-u)oe H30HUMpUI

Br
NG P
e
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JlaHHOE COeOMHEHHE TOJYYali, WCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
IMpumepa 41, Cranuu 1-Cramuu 4, 2-IUKJIOTEKCHIANETOTUAPA3UAOM 3aMeHsist 2-(MUPUANH-2-
un)aueroruapasun Ha Craguu 3. KX-MC paccumrannsbii mis CioHxBrNg (M+H)™: 411,1;
Halinmennsii 411,1.

Cmaous 2: 3-(5-amuno-2-(yuxrozexcunmemun)-8-(1-omun- 1 H-nupazon-5-un)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

JlaHHOE COeOMHEHUE MOJy4YalH, UCIOJb3ysl METOAUKH, aHAJOTHMYHbIE OMUCAHHBIM IS
ITpumepa 42, 3-(5-amuno-8-6pom-2-(ruknorekcuameTin)-[ 1,2,4rpuazono| 1,5-¢|nupumuaus-7-
W1)0eH30HUTPHIIOM 3aMeHsisi 3-(5-amuHO-8-0pom-2-(mupunaun-2-unmerun)-[ 1,2,4]rpuaszono[ 1,5-
c¢]nmupumunus-7-mn)oer3onutpui. Koneunsnii Matepuan ouninaiu npenapatusHoi KX-MC (pH
2, auneronurpwi/Boma ¢ T®Y) ¢ mnonyuenumem mnpoaykra B Buge TOY comu. XKX-MC
paccuurannbiii a1 CoaHy7Ng (M+H)™: 427,2; nalinennsiii 427,2.

IIpumep 49. 3-(5-amuH0-2-(2-PpTopoen3n)-8-(mupumMuanH-4-u)-

[1,2,4]Tpna3ono|1,5-clnupumugun-7-ui1)0eH30HUTPHIT

JlaHHOEe coequHEHHe MOJyd4ald, UCIOJb3ys METOMUKH, aHAJOTHYHbIE OMUCAHHBIM JJIs
ITpumepa 41, 2-(2-pTopdernn)aneTornapa3suaom 3ameHsst 2-(TMpUANH-2-11)aleTOTHAPa3sua Ha
Crapuu 3. Koneunsiii Matepuan ounmanu npenapatusHoi XXX-MC (pH 2, anetonuTpui/Bona ¢
T®Y) ¢ nonyuernem npoxnykra B Buge T®Y comn. XX-MC paccunrannbiii amst Ca3HisFNg
(M+H)": 423,2; naiinennsiii 423,2.

IIpumep 50. 3-(S-amuno-2-((2-¢propdenna)(ruapoxcu)MeTn)-8-(mupuMuanH-4-1.1)-
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[1,2,4]Tpnasono|1,5-clnupumuaun-7-ui1)0eH30HUTPUI

%r"'wf OH
NH,

JlaHHOE COeqMHEHUE MOJIy4YalH, UCIOJb3ysl METOJUKH, aHAJOTMYHbIE OMUCAHHBIM IS
IMpumepa 41, 2-(2-propdeHwnn)-2-ruapOKCHALIETOTUAPAZUAOM  3aMeHsiss  2-(TMUpUAUH-2-
wn)aneroruapasua Ha Craguu 3. Konewnblit MaTepuan ouniianu npenaparusnoit XXX-MC (pH
2, auneronurpwi/Bona ¢ T®Y) ¢ mnonyuenuem npoaykra B Buae TOY comu XKX-MC
paccuutannbiii 111 C23HisFNgO (M+H)™: 439, 1; naiinennsii 439,1.

Ipumep 51. 3-(S-amunHo-2-((6-MeTHINNHPUAUH-2-HI)METH)-8-(MUpUMUANH-4-11)-

[1,2,4]Tpnasono|1,5-clnupumugun-7-ui1)0eH30HUTPHI
N
A

NC =N =N

N, N“Nf
T

NH,

Cmaous 1: 2-(6-memunnupuoun-2-un)ayemo2uopasuo
0 2

H
JlaHHOE COeOMHEHUE MOJy4Yall, UCIOJb3ysl METOAUKH, aHAJOTHMYHbIE OMUCAHHBIM IS
ITpumepa 41, Cragun 2, 3THn-2-(6-MeTHUIMUPUINH-2-1IT)alleTaTOM 3aMeHssl MeTHII-2-(TTHPUIUH-
2-un)auerar. XXX-MC paccunrannbiii 1t CsHi2N3O (M+H)™: 166,1; Halinennbiii 166, 1.
Cmaous 2: 3-(5-amuno-2-((6-memurnupuoun-2-un) memui)-8-(nupumuoun-4-u)-
[1,2,4]mpuazonof 1,5-c]nupumuoun-7-un)oensonumpun
JIaHHOE COeTUHEHUE TOJYYaJi, UCIOJb3ysl METOJUKH, aHAJOTHYHBIE OMUCAHHBIM IS

IIpumepa 41 2-(6-MeTUIIMPUINH-2-1J1)aLUETOTHAPA3HIAOM  3aMeHsisi  2-(MUpUAnH-2-

wn)aneroruapasua Ha Craguu 3. Konewnslit matepuan ouninany npenaparusnoit XXX-MC (pH
2, auneronurpwi/Bona ¢ T®Y) ¢ mnonydenumem mnpoaykra B Buge TO®Y comu XKX-MC
paccuurannbiii 1 Co3HisNo (M+H)™: 420,2; nalinennsiii 420,2.

IIpumep 52. 3-(5-amuno-8-(1-3Tna-1H-nupa3zon-5-ua)-2-((3-propnupuaus-2-

ui)metun)-[1,2,4] rpuasoso[1,S-clnupumMuanun-7-n1)6eH30HUTPHI

=
a N —
N

w
NI F;Z

7

TN

NH:

Cmaousa 1: 2-(3-¢pmopnupuoun-2-un)ayemozuopasuo
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ks
NM NH
LY
OcnoBanne Xronura (169 mxi, 0,967 mmonb) nodasisu k pactsopy AMPA (2149 mxin)
2-(3-pTopnupunuH-2-un)ykcycHor  kuciaorel (100 wmr, 0,645 wmmomnb), mpem-Oymun
ruapasunkapookcunata (102 mr, 0,774 mmonb) u BOP (428 wmr, 0,967 MMOJIb) pU KOMH. TE€MIL.
PeakiOHHYI0 CMeCh MEpeMelINBAIN MPU KOMH. TeMIl. B T€YEHHE 2 4, KOHLEHTPHPOBAIU U
ounmanu Qdi-xpomarorpadueii Ha KoJoHKe ¢ cunukareiem, sroupys 0-10% MeOH B JIXM.
OuunieHHOe IIPOMEXKYTOUHOE COeIMHEHNe mpem-oymun-2-(2-(3-propnupunun-2-
WT)aleT )ruapasuHkapookcuiara 3ateM obpadateiBaiu TOY (0,5 mi), mepeMermiuBanu mpu
KOMH. T€MII. B TEUEHHE HOYHM, KOHLIEHTPUPOBAIU U pa3daBisun dhupom. [TonyueHHsiid Oernbiit
ocanok cobupanu (uabTpauued W UCTOJB30BAJIM Ha ClIEAyromed cranuu Oe3 najgpHeWmein
ounctku. XKX-MC paccunrannbii aust C7HoFN3O (M+H)™: 170,1; naiinennsii 170, 1.
Cmaous 2: 3-(5-amuno-8-6pom-2-((3-pmopnupuoun-2-un)memun)-{1,2,4 mpuazonof1,5-

c[nupumuoun-7-un)oe H30HUMpU
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JlaHHOE COeOMHEHHE MOJyYal, WCIOJb3ysl METOAUKH, aHAJOTHYHbIE OMUCAHHBIM IS
IIpumepa 41, Cragum 1-Cragum 4, 2-(3-propnupuauH-2-Uia)aleTOrHAPA3UIOM 3aMeHss 2-
(mupunun-2-un)anerorngpasuy Ha Cragum 3. XKX-MC paccunrannenii ans CigHi2BrFN-
(M+H)": 424,0; naiinennsiit 424,0.

Cmaous 3: 3-(5-amuno-8-(1-smun-1H-nupazon-5-un)-2-((3-pmopnupuoun-2-un)memun)-
[1,2,4]mpuaszonof1,5-c[nupumuoun-7-un)benzonumpu

JIaHHOE COeIUHEHUE TOJYYaJi, UCIOJb3ysl METOAUKH, aHAJOTHYHbIE OMUCAHHBIM IS
IIpumepa 42 3-(5-amun0-8-0pom-2-((3-propnupuaun-2-mn)metun)-[ 1,2,4]rpuazono[ 1,5-
¢ |nupuMHuINH-7-1T)0SH30HUTPUIIOM  3aMeHsisl  3-(5-aMuHO-8-0poM-2-(THPUANH-2-MIIMETHI )-
[1,2,4]tpuazono| 1,5-c[mupumunuu-7-ui)oeH3onutpuwi.  KoHeuHbId ~ MaTepwial  OYHIIAIU
npenapatuBHoil KX-MC (pH 2, aueronutpmin/Bopa ¢ T®V) ¢ nmonydeHneM MpoayKTa B BHIE
T®Y comu. XKX-MC paccunrannbiii st CosHioFNo (M+H)™: 440,2; Halinennsiii 440,2.

IIpumep 53. 3-(5-amuuo-8-(1-3Tmia-1H-nmupaszon-S-ui)-2-((3-MeToKkCHNUPUAUH-2-

ui)metun)-[1,2,4] rpuasoso[1,5-clnupumMuanun-7-n1)6eH30HUTPHI

NH,

I[aHHoe COCAUHCHUEC MOJIydasid, UCIIOJb3ysd METOAWKHU, aHAJIOTMYHBIC ONMHCAHHbIM JIA

ITpumepa 52, 2-(3-METOKCUITUPUANH-2-HMIT)YKCYCHON KHCIOTON 3ameHss 2-(3-proprupuaun-2-
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wi)ykcycayro kuciory Ha Cramguu 1. Koneunsnii Matepuan ouninaiu npenaparusaoi XXX-MC
(pH 2, aueronutpun/Boma ¢ TDY) ¢ nmonmyuenuem mnpoaykrta B Buiae TOY comu. XKX-MC
paccuntanubiit uist C2aHoNoO (M+H)™: 452,.2; Haiinennbiii 452,2.

IIpumep 54. 3-(S-amuno-2-(2-(1-metun-1H-nupa3zon-4-nmn)densni)-8-(mupumuany-4-

uin)-[1,2 4]Tpna3o.r|0[1 S-clnupumMuauH-7-171)0€eH30HUTPUT

_,'N
N
N

Cmaous 1: 3-(5-amuno-2-(2-6pomobensun)-[ 1,2,4mpuazonof 1,5-c [nupumuoun-7-

un)6eH30HUmpUI

JlaHHOE COeOMHEHHE MOJYYalii, WCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM JUIS
ITpumepa 41, Craguu 1-Ctaguu 3, 2-(2-6pomdpeHnt)aneToruapasuaom 3aMersis 2-(mupuanH-2-
wn)auerorunpasun Ha Cramguu 3. KX-MC paccunrannbiii aius CioHisBrNe (M+H)™: 405,0;
HalineHHsIi 405,0.

Cmaousa 2: 3-(5-amuno-2-(2-6pomodensun)-8-uoo-[1,2,4]mpuaszonof1,5-c [nupumuoun-7-

un)oen3onumpu

m

sy M

NG h -
N

N N

NIS (153 wr, 0,679 mmoub) nobassian k pacteopy JAM®PA (3084 mxin) 3-(5-amuno-2-(2-
Oopomben3mn)-[ 1,2,4]rpuazonol 1,5-c|mupumunnn-7-un)denzonurpmia (250 mr, 0,617 mmonb)
npu koMH. Temn. Ilocne nepememnBanus npu 5S0°C B TeueHue | 4, peakMOHHYIO CMEChH
OXJIQXKIAJIM 1O KOMH. TEMIL., pa30aBisuid BOJOH M MOJYYEHHBIA OCAIOK COOMpPaH (PHIbTPaLHeH.
KopuuneBoe TBepmoe BemectBo pacTBopsuin B JIXM u ounmanu ¢isu-xpomarorpadueii Ha
KOJIOHKe ¢ cuukarenem, anonpys 0-50% EtOAc B JIXM, ¢ nojydeHHeM KelaeMoro nNpoayKTa.
XKX-MC paccunrannbiii nias CioH3BrINg (M+H)™: 531,0; natinennsiii 531,0.

Cmaousa 3: 3-(5-amuno-2-(2-6pombensun)-8-(nupumuoun-4-un)-[1,2,4 mpuazonof1,5-

c[nupumuoun-7-u)oe H30HUMpu

)
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N
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NC I }—Qr

N

NH,
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JlaHHO€ COeOMHEHNE MOJYyYalil, WCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
IIpumepa 41, Cragum 5,  3-(5-amuno-2-(2-Opombensun)-8-non-[1,2,4]tpuaszono[ 1,5-
¢|nupuMHUINH-7-1T)0eH30HUTPIIIOM  3aMeHss  3-(5-amMuHO-8-OpoM-2-(MUpUANH-2-UIIMETHI )-
[1,2,4]tpuazomno| 1,5-c]mupumunun-7-wun)oen3onurpuwin. KoHeunsrii matepuan ouuimanu (uisii-
xpomarorpaduell Ha KOJoHKe ¢ cunukarenem, amoupys 0-15% MeOH B JIXM, ¢ nony4deHnem
xenaemoro npoxykra. KX-MC paccunrannbiii g CosHisBrNg (M+H)™: 483.1; HalineHHbIH
483,1.

Cmaous 4: 3-(5-amuno-2-(2-(1-memun-1H-nupazon-4-un)oensun)-8-(nupumuoun-4-ui)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

Cwmech 3-(5-amun0-2-(2-6pomben3n)-8-(mupumuana-4-mn)-[ 1,2,4]rpuazono[ 1,5-
c|lmupumunun-7-un)oer3onutpmwia (10 wmr, 0,021  wmwmons),  (1-merwn-1H-nupazon-4-
win)6opoHoBoit kucnotel (5,2 mr, 0,041 mmone), agnykr PdCla(dppf)-CH:Clz (1,7 wmr, 2,07
MKMOJIb) U KapOoHarta Hatpus (2,2 mr, 0,021 mmone) B 1,4-nuokcane (172 mki) u Boze (35 Mk)
npoaysaiu N2 u nepemeriusanu npu 90°C B Teuenune 1 4. PeakiMOHHYIO0 CMech OXJIaXKAalu JI0
KOMH. TeMIL., KOHIIEeHTpupoBamu u ounimanu npenapatuBaoi XXX-MC (pH 2, auerorutpui/Boaa
¢ T®Y) ¢ nonyyenuem npoxaykra B sune T@Y comu. XKXX-MC paccunrannsiii mist C27Hz21Nio
(M+H)": 485,2; naiinennsiii 485,1.

Ipumep 55. 3-(5-amuno-2-(0en3o|d]uzokcazon-3-namerna)-8-(1-3tun-1H-nupaszoan-

S-nn)-[1,2,4]Tpuasono|1,5-clnupumuaun-7-ui)6eH30HUTPHUI

=X
S N\..//
W N/ NfN’
W
NH2 o
Cmaous 1: 3-(5-amuno-2-(6enzold]uzoxcazon-3-urmemun)-8-6pom-

[1,2,4]mpuazonof 1,5-c]nupumuoun-7-un)oensonumpin
Br
M

% e
/i
NH. ND

JlaHHOE COeAMHEHHEe TOJy4Yajd, HWCIOJB3ysl METOAWKH, AHAJIOTHYHBbIE OMHCAHHBIM B
IMpumepe 41, Cramuu 1-Craguu 4, 2-(0en3o[d]|u3okcaszon-3-wmi)aneroruapasua BMeCTO 2-
(mupunun-2-un)aneroruapasuna Ha Cramuu 3. XKX-MC paccuurannbii st CoHisBrN7O
(M+H)": 446,3. Halinennsrii: 446, 1.

Cmaoua 2: 3-(5-amuno-2-(6ensofdJusoxcazon-3-urmemun)-8-(1-smun-1 H-nupason-3-
un)-[1,2,4mpuazonof1,5-c [nupumuoun-7-un)6enzonumpun

B cocya 3arpysKam 3-(5-amun0-2-(6enH30[d|M30KCa3011-3 -UIME T )-8-OpoM-
[1,2,4]tpuazomno| 1,5-cmupumunun-7-wn)oenzonurpun (24 wmr, 0,054 wmmomw), (1-aTw-1H-
nupaszon-S-mn)oopoHoByro kucnoty (17 mr, 0,12 mmonb), XPhos Pd G2 (4,3 wmr, 0,0054 mmons),

K5PO4 (23 wmr, 0,11 mmonsp), nuokcan (1 m) u Boxmy (0,2 mi). PeaknmoHHyrO cMech 3aTeM
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Harpesaiu U nepemermsainy npu 80°C B Tedenuel 4, oxyaxkaanyd 10 KOMH. TEMIL, pa30aBIsuin
HachimeHHbIM pactBopoM NH4Cl (1 mur) u sxctparuposamu EtOAc (5 mut). Opranndeckyro dasy
oraensuy, cymran Hag NaxSOs, KoHLeHTpupoBanu 1 ouniiany npenapatusaoit XKX-MC (pH 2,
aneronurpwi/Boga ¢ T®Y) ¢ mnonyuenuem mnpoaykra B Buge 1OV comu XX-MC
paccuntanubiit uist C2sHoNoO (M+H)™: 462,2. Halinennsiit: 462,2.

IIpumep 56. 3-(S-amuno-8-(1-3Tua-1H-nupazon-S-uia)-2-((1-merun-1H-ungazon-3-

uwi)metun)-[1,2,4] rpuasono[1,5-clnupumMuanH-7-1n1)0eH30HUTPHI

Cmaous 1: Omun-5-amuno-8-6pom-7-(3-yuanoghenun)-[1,2,4 [mpuazonof1,5-

¢[nupumuoun-2-kapooxcuiam

pesa

N O

e = =

N¥ p

HN OJ

Ny N
JlaHHOE COeAMHEHUE IMONYYalll ¢ UCTIONb30BAHUEM METOAMK, AHAJIOTUYHBIX OMHUCAHHBIM
B [Ipumepe 41, Craguu 1-Cragun 4, 3THn-2-ruapasuHu-2-okcoarerata BMecTo 2-(MMpuanH-2-
un)aueroruapasuaa Ha Ctamuu 3. XKX-MC paccunrannsiii aius CisHi2BrNgO, (M+H)™: 3872,
Haitinennsrin: 387,0.
Cmaous 2: 3-(5-amuno-8-6pom-2-(cuopoxcumemun)-[ 1,2,4]mpuasonof 1,5-c [nupumuoun-
7-un)b6eH3onumpu

Br
N
N_.; N p
“N OH

Nﬁ/w

NH2
K pacTBopy 3TUI-5-aMuHO-8-0poM-7-(3-umanodenmn)-[ 1,2,4rpuazono[ 1,5-
c|mupumuun-2-kapookcunata (77 wmr, 0,20 mmonp) B TI'® (5 mu) nmpu 0°C mo karmmsm
nobasysimn pacteop LiBHg (0,2 mi, 2,0 M B TI'®). PeakunoHHYI0 CMeCh MEPEeMEIINBaIN IPU
KOMH. TeMmI. B TedeHue 10 MHH, 3areM racwin noOaBieHHeM Boabl (1 MIJI) M HACHILEHHOTO
pactBopa cerHeToBoi conu (5 mi). [Tocne mepeMemMBaHusl B TeYEHHE elle 2 4 OPraHUuYeCKUi
CJIIOW oTmensnM, a BOAHBIA cnod 3kcrparupoBanmn EtOAc (3 x 5 wmm). OObennHeHHBIE
OpPraHUYecKHe CJIOM TPOMBIBAIIM  COJNEBBIM pacTtBopoM, cymmwm Hag NaxSOs wu
KOHLIEHTPUPOBAJIH C TMOJYYEHWEM HEOUHIIEHHOTO TPOAYKTA, KOTOPBI HCIIONB30BAIA Ha

clenyromen ctanny 0e3 nambHeHIIel OYNCTKH.

Cmaous 3: 3-(5-amuno-8-(1-smun-1 H-nupason-5-un)-2-(cuopoxcumemuin)-

[1,2,4]mpuazonof1,5-c[nupumuoun-7-un)oensonumpun
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K HEOUYHIIEHHOMY 3-(5-amuno0-8-6pom-2-(ruapokcumerni)-| 1,2,4]tpuazono[ 1,5-
¢]nupumunuH-7-m1)0eH30HUTpIIIA U3 npeabiayied craanu nodasmsum (1-3tun-1H-mmpason-5-
wn)6opoHoByto kucaoty (47 mr, 0,34 mmonb), XPhos Pd G2 (13 wmr, 0,017 mmons), K3PO4 (71
mr, 0,34 mmounb), nuokcad (3 mu) u Boay (0,6 mu). PeakumoHHy0 cMech HarpeBaid u
nepemernnBaiy npu 90°C B TedeHuel 4, OXJIAKAAIOT 1O KOMH. TEMIL., pa30aBJsiii HACHIIEHHBIM
pacteopom NH;Cl (3 mu) u skcrparupoanu EtOAc (15 mu). Opranndeckyro a3y OTAeNsIH,
cyurmii Hag Na;SO4, KOHIEHTpUPOBAIH U ouHmany ¢usm-xpomartorpadueii (0-70% EtOAc B
IMXJIOPMETAHE) C MOJydyeHHeM xkesaeMoro npoaykra (40 mr, 55%). dKX-MC paccuutaHHbIN AJist
C1sH17NgO (M+H)™: 361,1. Halinennsiii: 361,1.

Cmaous 4: 3-(5-amuno-2-(xnopmemun)-8-(1-smun- 1 H-nupazon-5-un)-

[1,2,4]mpuazonof1,5-c[nupumuoun-7-un)oensonumpun

3-(5-amun0-8-(1-3Tun-1H-nupazon-S-nin)-2-(runpoxkcumerin)-[ 1,2,4]rpuazonol 1,5-
¢ lmupumuaus-7-nn)oensonutpun (40 mr, 0,11 mmone) pacteopsian B MeCN (2 mir). SOCI; (0,02
w1, 0,27 MMOJIB) MO KaruisiM 00aBISIIM K JAHHOMY PacTBOpPY NMPU KOMH. T€MI. PeakunoHHYIO
CMeCh MepPEeMELINBAIN NPU KOMH. TeMIl. B TedeHue 30 MUH, racHiIM HACBIIIEHHBIM PacTBOPOM
NaHCOs, u sxcrparuposanu EtOAc (5 x 5 mit) o0benuHEHHbIE OPraHUYECKHE CJIOU CYIIMIH Ha
Na»SO4, 1 KOHIIEHTPUPOBAJIH C MOJYYSHHEM HEOUHUIIEHHOTO MPOAYKTA, KOTOPBIA MCMOIb30BAIH
Ha clieAyrouei craquu 0e3 naabHemel OYUCTKH.

Cmaousa  5:  3-(5-amuno-8-(1-smun-1H-nupazon-5-un)-2-((1-memun-1 H-unoason-3-
un)memun)-[1,2,4]mpuazonof 1,5-c]nupumuoun-7-un)benzonumpun

B cocyn zarpyxamu  3-(5-ammuO-2-(xnopmernn)-8-(1-atun-1H-nupazon-S-mn)-
[1,2,4]rpuazono[ 1,5-c|lmupumunun-7-un)oensonurpun (16 wmr, 0,042 wmmons), 1-merun-3-
(4,4,5,5-terpamermi-1,3,2-nuokcadoponan-2-mn)-1H-unnazon (32 mr, 0,12 mmons), XPhos Pd
G2 (3,3 wr, 0,0042 mmonb), Cs2CO3; (41 wmr, 0,13 mmons) u auokcad (1 mun). PeakunonHyro
cMech HarpeBanmu W nepememuBanu npu 90°C B TeueHuel 4, oxjaxkmaad OO KOMH. TEMIL,
paszbaBisun HaceieHHbIM pacTBopoM NH4Cl u skcrparuposamm EtOAc (5 mur). Opranndeckyro
da3y ornensnm, cyumnu Hag Na;SO4, KOHIEHTpupoBanu 1 ouninaiy npenapatusHoi KX-MC
(pH 2, aueronutpun/ona ¢ T®Y) ¢ nmonyuennem nponykra B Buge T®PY comu (2 mr, 10%).
XKX-MC paccunrannbiii mist CosH23N1o (M+H)™: 475,2. Haiinennwiit: 475,1.

IIpumep S57. 3-(S-amuno-2-((3-ruapoxcuazeruaun-1-uia)merui)-8-(nupumuaun-4-

ui)-[1,2,4]Tpuazoio[1,5-clnupumuaun-7-11)0eH30HUTPUI
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Cmaous 1: 3-(5-amuno-2-(cuopoxcumemun)-8-(nupumuoun-4-un)-[1,2,4 mpuasonof1,5-

c[nupumuoun-7-un)oe H30Humpun

JlaHHOE COeOUHEHHE MOJYYali, UCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
IMpumepa 41, Craguu S, 3-(5-amuHO0-8-0pom-2-(rugpokxcumerwn)-|1,2,4]tpuazono[ 1,5-
¢|lmapumunus-7-un)oer3onutpuiom (Ilpumep 56, Cramus 2) 3amenss 3-(5-amuHO-8-Opom-2-
(upunuH-2-unmernn)-[1,2,4rpuazono[ 1,5-clnupumMunus-7-11)0eH30OHUTP L. KX-MC
paccuurannbiii g C17HisNsO (M+H)™: 345,1; nalinennsrii 345, 1.

Cmaoua  2:  (5-amuno-7-(3-yuanoghenun)-8-(nupumuoun-4-un)-[1,2,4 mpuazonof1,5-
c[nupumuOun-2-un)MemuimMemancy1sghonam

gNm

N

N
v Ny ”*N}_\o—s"i}o

LS

Metancynsdponmnxiopun (11,3 mkia, 0,145 mmons) nobasmsuin k cmecu 3-(5-amMuHO-2-
(runpokcumeTn)-8-(mupumuauH-4-un)-[ 1,2, 4]rpuazono[ 1,5-cJnupumunus-7-mn)0e H3OHUTPHIIA
(50 wmr, 0,145 mmonb) u mupuauaa (23,5 mxi, 0,290 mmons) B AXM(4,0 M) npu 0 °C.
PeakuinoHHYIO cMeCh IepeMeIIBaIN PU KOMH. TeMIL. B TedeHHre 30 MUH, FaCHUJIH HACBIIIEHHBIM
pacrBopoMm NaHCOs u skcrparuposanu EtOAc (3x10 mut). OObequHEHHBIE OPraHUYECKHUE CIIOU
cymunu Hag MgSOs4 M KOHLEHTPUPOBAIH C TMOJy4deHueM xemaemoro mnpoaykra. KX-MC
paccuurannbiii g C1sHisNsO3S (M+H)™: 423,1; naiinennsii 423, 1.

Cmaoua 3: 3-(5-amuno-2-((3-euopoxcuasemuoun-1-un)memun)-8-(nupumuoun-4-un)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

Cwmech (5-amun0-7-(3-1manodenmn)-8-(nmupumunus-4-un)-[ 1,2,4]rpuazonol 1,5-
c|mupumunuH-2-un)merunmerancyiabponara (10,0 wmr, 0,024 wmmonp), aseTuauH-3-0)1a
rugpoxyopuna (3,9 mr, 0,036 mmons) u DIPEA (8,3 mki, 0,047 mmonb) B IM®PA (0,5 mn)
nepeMemnBany npu 90°C 1o 3aBepiueHus peakuuy. PeaklimOHHYIO CMECh 3aTeM OXJIAXKAAIU JI0
KOMH. TEMIL. U HerocpencTBeHHo ounany npenaparusHoii XKX-MC (pH 10, auerorutpuin/sona

¢ NH4OH) ¢ nonyuenuem skemaemoro mnpoaykra. KX-MC paccumrannbiii gt CzoHisNoO
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(M+H)": 400,2; naiinennsiii 400,2.

IIpumep  S8. 3-(5-amuno-8-(3-meTHANM pUAHH-4-1JT)-2-(MUPHANH-2-HIMeTH)-
[1,2,4]Tpnasono[1,5-clnupumugun-7-ui1)0eH30HUTPHI
N
—
I e
2 =N

Na NW/ N
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MH, o

JlaHHOE CcOeAMHEeHHE MOJMy4alid, HUCIOJb3ysl METOAMKH, aHAJOTHYHbIE OMHCAHHBIM B
[Mpumepe 42, ucnonw3ys 3-MeTUINHPUANH-4-HIOOPOHOBYIO KHCIOTY BMecTO 1-3THi-5-(4,4,5,5-
teTpameTui-1,3,2-nuokcaboponan-2-un)-1H-nupasona.  KoHewynslii  marepwan  OYHINAIH
npenapatusHoil XKX-MC (pH 2, aueronutpuin/Bopa ¢ T®V) ¢ monydeHneM MpoayKTa B BHIE
T®Y comu. XKX-MC paccunrannbiii gt Co4HioNg (M+H)™: 419,2. Halinennsiit: 419,3.

IIpumep 59.  3-(5-amuHo-8-(2-MeTOKCH-6-MeTHINUPUAUH-4-WIT)-2-(MIUPUAUH-2-

unametun)-[1,2,4] rpuaszono|1,5-c|nupumMuguH-7-11)0eH30HUT pUIT
i N‘M O
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HaHHOG COCAUHCHUEC TMOJIydasik, HCIIOJb3ysad MCTOAUKH, aHAJOTUYHBIC OINMHCAHHBIM B

=
B

ITpumepe 42, ucronb3ys 2-MeTOKCH-6-METHIITUPUANH-4-NI00POHOBYIO KUCIIOTY BMECTO 1-3THII-
5-(4,4,5,5-terpamerni-1,3,2-nrokcaboponan-2-mn)- 1 H-nupasomna. Koneunbrii Marepual
ounmrany npenapatusaoit JKX-MC (pH 2, aneronurpun/Bopa ¢ T®VY) ¢ nonydeHuem npoaykra
B Bune T®Y comu. JKX-MC paccuntannbiii st C2sH1NsO (M+H)™: 449,2; Halinennniii 4493
IIpumep 60. 3-(5-amuno-8-(nupa3zoJio[1,5-b|nupugazun-3-ui)-2-(nu puaAHH-2-

unamerun)-[1,2,4] rpuazono[1,5-c]nupuMuguH-7-11)0eH30HUT PUIT

JlaHHOE COeAMHEHHE MOJyYall, HCIONb3Yys METOIWKH, AHAJOTUYHBIE OIHCAHHBIM B
IIpumepe 42, wucnonsdys 3-(4,4,5,5-terpameruin-1,3,2-muokcaboponan-2-wn)nupazono| 1,5-
blmupunazua BMecto 1-3Tmn-5-(4,4,5,5-terpamerin-1,3,2-auokcadoponan-2-mn)- 1 H-nupasona.
Koneunsiii Matepuan ounimanu npenapatusHoil XKX-MC (pH 2, auneronutpuin/ona ¢ TOVY) ¢
nony4enueM npoaykra B Buge TOV comu. KX-MC paccunrannbiii st CasHi7Nio (M+H)™
445,2. Haiinennsiii: 445,3.

IIpumep 61. 3-(5-amuH0-8-(4-MeTHI0KCA301-S-11)-2-(MUPUAHH-2-HIMETH)-
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[1,2,4]Tpnasono|1,5-clnupumuaun-7-ui1)0eH30HUTPUI

Cmaous 1: 4-memun-5-(4,4,5,5-mempamemun-1, 3, 2-ouoxcaboponan-2-un) okcason
N \ /O

|,§B

L bJ&

K cmecu mumepa (1,5-umknookranuen)(merokcu)upunusi(l) (20 mr, 0,030 mmosnb) B
nentane (2 mut) B atmochepe Na nobasnsu 4,4,5,5-tetpamerun-1,3,2-nrokcadoponan (0,22 mi,
1,5 mmonb) npu komH. Temn. [locie mepememnBanus B TedeHue nodasisuii 15 muH 4,4'-nu-
TpeT-OyTHi-2,2'-TMIUpUANI, U MOJYYSHHYI0 CMeCh MepeMeIInBaIM eme 15 MHH 10 TOro, Kak
nobasmmu pactBop 3-meruiiokcaszona (83 mr, 1,0 mmonb) B Et,O (2 min). Peakunonnyro cMech
3aTeM MepeMeIINBaINd MPU KOMH. TEMI. B T€YeHHE 2 4, M KOHLEHTPHPOBAIH C IOJNyYEHHEM
HEOUYHUIICHHOTO TIPOAYKTa, KOTOPBIH UCTIOIB30BAIH HA CIAYIONEH cTanuu Oe3 TOMOJTHUTEIbHON
ounctku. XKX-MC paccunrannbiii st C1oHi7BNO3 (M+H)™: m/z=210,1; naiinennniii 210,1.

Cmaous 2: 3-(5-amuno-8-(4-memunoxcazon-5-un)-2-(nupuoun-2-uimemiun)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

JlaHHOE COeAMHEHHe MOJyYasH, HCIOJNb3ys METONWKH, AHAJOTUYHbIE OMHCAHHBIM B
IIpumepe 42, ucnonw3ysi 4-metun-5-(4,4,5,5-rerpameri-1,3,2-n1okcabopoiaH-2-1iI)0KCa3o
BMecTO 1-3THN-5-(4,4,5,5-Terpamerni-1,3,2-nuokcaboponan-2-un)-1H-nupazona. KoHeuHbIit
marepuan ounmany npenapatusHoii XKX-MC (pH 2, aueronurpuin/Bona ¢ T®VY) ¢ nonydyeHnem
nponykta B Bume TOY comu. XKX-MC paccumrannbiii s CpHi7NsO (M+H)™: 409,1.
Haitpennsrii: 409,2.

Ipumep 62. 3-(S-amuno-8-(4-(ruapoKcHMe T )-2-MeTHIIOKCA30J1-S-1J1)-2-(MHPUIHH-

2-uametnii)-[1,2,4] Trpuazono|1,5-cJnupumMuann-7-u1)0eH30HU TPUIT

Cmaous 1: 4-((mpem-bymunoume muncunuiokcu)memu)-2-memuioKcason

K pactBopy (2-metunokcason-4-mi)meranona (1,0 r, 8,84 mmonb) 1 umunazona (0,90 r,
13,3 mmonp) B IXM (20 mn) mobasmsmm TBSCI (1,5 1, 9,7 mmonp). PeaknnoHHYIO cMech
nepeMeluBalyd MPU KOMH. TEMIL. B TeueHHe 2 4 U KOHUeHTpuposanu. [lomyueHHBIH OCTaTOK

3areMm pazbasisuin Et;O (20 wmut), mpombiBanu HackimeHHbIM pactBopoM NH4Cl u coneBbiM
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pactBopoM, cymmwin Hax MgSO4 v KOHLIEHTPUPOBAU € MOJYYSHHEM HEOYHUIEHHOTO MPOAYKTA,
KOTOPBIA HCIIONB30BAIA HA CIENymIIed craguu 0e3 MOonmojHUTEeNbHOH o4yucTku. JXKX-MC
paccunrannbiii 11 C1iH22NO2Si (M+H)™: m/z=228,1, nalinennbiii: 228, 1.

Cmaous 2: 4-((mpem-bymunoumemuncununroxcu)memun)-2-vemun-5-(4,4,5,5-

mempamemui-1, 3, 2-Ouoxkcadoponan-2-ui)oxcaszon
TBSO

JIaHHOE COeAMHEHHE TMOJyYasl, HCIOJb3Yysl METONWKU, AHAJOTUYHBIE OMHUCAHHBIM B
IMpumepe 61, cragum 1, wucnomwe3ys  4-((mpem-0ymuiTAMETHICHITUIOKCH )METHII)-2-
METHIIOKCA30J1 BMECTO 3-MeTuiokcasona. JKX-MC paccunrtannsii ms Ci17H33BNO4sSi (M+H)™
354,2. Hatinennbiii: 354,2.

Cmaous 3: 3-(5-amuno-8-(4-((mpem-oymunoume muicunuIOKcu)memu)-2-

MeMUNOKCA301-5-11)-2-(nupuoun-2-uamemun)-[1,2,4 Jmpuasonof 1, 5-c [nupumuoun-7-

u1)6eH30Humpu
s
G OTBS
NF

JlaHHOE COeAMHEHHE MOJyYasH, HCIOJNb3ysl METONUKH, AHAJOTWYHbIE ONHUCAHHBIM B
IIpumepe 42, wucnonw3yst 4-((mpem-6ymunnuMeTHICUINIOKCH )METHI )-2-MeTHI-5-(4,4,5,5-
teTpameTu-1,3,2-nuokcaboponan-2-uia)okcazon Bmecto 1-3tun-5-(4,4,5,5-rerpamernn-1,3,2-
nrokcaboponan-2-mn)- 1 H-nupasona. HeouuieHHbIi MaTepuan ¢ JaHHON CTaANK MCIIOJB30BaN
Ha craenyroomeil craauu Oe3 gomosnHuTenbHONH ouncTkU. JKX-MC paccuuTaHHBIA AJst
C29oH33N30,Si (M+H)™: 553,2. HalineHubiii: 553,2.

Cmaous 4: 3-(5-amuno-8-(4-(cuopoxcumemiin)-2-memuiokcazon-5-un)-2-(nupuoun-2-
unmemun)-[ 1,2,4]mpuasonof 1,5-c[nupumuoun-7-un)oen3onumpiun

Heounmennslii mMatepuan ¢ mpeneigyuiei craguu obpadatemamu T®Y (0,5 m) u
nepemeruBaiu B Tederre 0,5 4 mpu 100 °C. PeakinoHHYIO CMeCh OXJIaKAaI 10 KOMH. TEMIL.,
pazbasmsuin MeOH u ounmanu npenapatusHoii XXKX-MC (pH 2, aneronurpmi/Bona ¢ TOVY) ¢
nonyuenueM nponaykra B Buae T®Y comn. KX-MC paccunrannsiii s C23HioNsO» (M+H)™
439,2; Haiinennsriii: 439,3.

IIpumep 63. 3-(S-amuHO0-8-(4-(MeTOKCHMETHJI)-2-MeTHI0KCA30J1-5-1J1)-2-(MUPUAHH-

2-uamertuii)-[1,2,4] rpuazono|1,5-clnupumuaun-7-u1)0eH30HU TPUI
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Cmaous 1: 4-(Memokcumenmun)-2-memunokcason

K pactBopy (2-mermnokcazon-4-mwn)meranona (113 mr, 1,0 mmons) B TI'® (10 wmu)
nobasysmn NaH (48 mr, 60% wmacc., 1,2 mmons) npu 0 °C. Tlocne nepeMemnBaHusi B TEUCHUE
nobasynsmn  wonmeran (170 wmr, 1,2 mmonb) B Teuenwe 0,5 u. PeakumonHyw cmech
nepeMelBaId NP KOMH. TeMIl. B TedeHue 2 4, pasdbasmsmm EtO (20 mu), mpombiBaiu
HaceleHHbIM pactBopoM NHiCl wu coneBeiM pactBopom, cymwmian Hax MgSOs, u
KOHLIEHTPUPOBAJIH C TMOJYYEHHEM HEOUHIIEHHOTO TPOAYKTa, KOTOPBI HCIIONB30BAIA Ha
cnenyrommeii craguu 6e3 nanpHeimei ounctkn. XKX-MC paccuurannsiii aias CoHioNO2> (M+H)™
m/z=128,1, Halinenupnii: 128,1.

Cmaousn 2: 4-(Memoxcumemun)-2-memun-5-(4,4,5,5-mempamemun-1,3, 2-

OUOKCABOPONAH-2-111)OKCA30

4

bt

JlaHHO€ COeAMHEHHUE IONyHald, UCIOb3Yysl METOIUKAMH, AHAJIOTHYHBIMU OIHUCAHHBIM B
ITpumepe 61, cragum 1, wucnonb3yst 4-(METOKCHMETHI)-2-METHJIOKCA30Jl BMECTO  3-
metunokcasona. JXX-MC paccuurannbiii st CioHiBNOs (M+H)™: 254,2; HalinenHbiit: 254,2.

Cmaous 3: 3-(5-amuno-8-(4-(memoxcumemuui)-2-memunoxcason-5-uin)-2-(nupuoun-2-
unmemun)-[ 1,2,4]mpuasonof 1,5-c[nupumuoun-7-un)oenzonumpun

JlaHHOE COeAMHEHHE TMOJyYasl, HCIOJNb3Yysl METONWKU, AHAJOTUYHBIE OMHUCAHHBIM B
ITpumepe 42, HCTIONB3YS 4-(merokcumernn)-2-metuin-5-(4,4,5,5-rerpamermin-1,3,2-
nuokcaboponan-2-ui)okcazon Bmecto 1-atun-5-(4,4,5,5-rerpamerun-1,3,2-nuokcaboposan-2-
wi)-1H-mupazona. Kowneunbnii wmarepuan ouumanu npenaparusaoii JKX-MC (pH 2,
aneronutpwi/Boga ¢ T®Y) ¢ mnonydenuem mnpoaykra B Buge 1OV comu. XX-MC
paccuurannbiii 1 C2aHa1NsO» (M+H)™: 453,2. Halinennsiii: 453,2.

Ipumepsbr 64-65. (5)-3-(5-amuno-2-(ruapoxcu(denns)mern)-8-(mupuMHIHH-4-11)-
[1,2,4]Tpnasono[1,5-clnupumuaun-7-uia)oenzonutpua (Ilpumep 64) u (R)-3-(S-amuHo-2-
(rugpokcu(Ppennn)merun)-8-(mupumuaun-4-ui)-[1,2,4|rpuaszono|1,5-clnupumuann-7-

uia)oenzonutpui (Ilpumep 65)
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JlaHHBIE COEAMHEHUs IOJIy4dasld, UCIIONB3ysl METOJUKH, aHAJIOTUYHbIE ONMUCAHHBIM IS
IMpumepa 41, 2-ruppokcu-2-penmnaneroruapasuaom (Alfa Aesar-L11653) 3amensisi  2-
(upunuH-2-un)aueroruapasug Ha Ctanuu 3. [IBa SHaHTHOMEpa CHavYasla pa3aessia XUPaTbHON
BDXX ¢ wucnonszoBannem kojoHku Phenomenex Lux Cellulose-4 (21,2x250 mm, pa3mep
yactuy SO 00M), saroupys HM30KpaTHUECKOW monBxkHON ¢azoit 45% EtOH B rekcane co
CKOpoCThIO MoToka 20 mi/MuH. 3HaueHus1 BpeMeHu yaepxuanus nuka 1 (Ipumep 64) u nuka 2
(ITlpumep 65) cocraBmsum 9,47 mun u 14,42 muH, coorBercTBeHHO. llocie pasmeneHus
SHAHTHOMEPBI HHAUBUAYAIbHO ounmany npenapatusHoil BOXKX (pH=2, MeCN/Bona ¢ T®V) ¢
MOJIyYEHUEM KeJlaeMbIX MPONYKTOB B Bunme comu TDY. Jlna obomx coemuHenuii XKXX-MC
paccuurannbiii 11 C23Hi7NsO (M+H)™: m/z=421,2; nalinennsii 421,3.

AnbrepHatusHO, [Ipumep 64 MoxeT OBITH TIOJY4eH, UCTIONb3YSI METOAUKH, aHAJIOTHYHBIE
ormucanubM i Ilpumepa 41, metun-(S)-(0)-mannenarom (Sigma-Aldrich-251542) 3amensis
mMeTui-2-(mupuans-2-mwnanerar Ha Cragun 2. HeouwmmeHHbI MaTepuaj — OYHIIAIN
npenapatuBHoil JKXMC (pH=2, MeCN/Bona ¢ T®Y) ¢ monydyeHuem >xeraemMoro Nnpoaykra B
Buze comu TOY. XX-MC paccunranusii aiust CrsHisNsO (M+H)™: m/z=421,2; wHailineHHbiii
421,3.

ITpumep 65 MOXKeT OBbITh MOJNYyUYEH, UCIIONB3Ys] METOAMKH, aHAJIOTUYHbIE OMUCAHHBIM IS
ITpumepa 41, wmerun-(R)-(—)-mannenatom (Sigma-Aldrich-251550) 3amensist  merumn-2-
(mupunuH-2-un)auerar Ha Craguu 2. HeouuineHHbI MaTepuan OYHINAIM MpenapaTHBHON
KXMC (pH=2, MeCN/Boga ¢ T®Y) ¢ nonyueHueM xenaeMoro mpoaykra B Buae coiaun TOVY.
XKX-MC paccunrannbiii nas C23Hi7NgO (M+H)™: m/z=421,2; naiinennsiii 421,3.

Ipumep 66.  3-(S-amuno-2-0eH3zouna-8-(nupumuauH-4-un)-[1,2,4]rpuasono[1,5-

c|nupuMuaAnH-7-11)0eH30HUTPUI

i

!N
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N .-\._l/N ~N
NH;
K pacTBopy 3-(5-amuno-2-(runpoxcu(penn)mMeTwn )-8-(MIpUMHINH-4-111)-

[1,2,4]rpuazono[ 1,5-c]mupumunnn-7-un)oensonurpuna (u3 Ipumepa 64) (370 mr, 0,87 mMmodb)
B areronutpuiie (7,2 mi) u AIM®PA (1,4 mn) nobasnsu tpudaat rerpakucaneroHuTprimenn(l)
(65 wr, 0,17 wmmonb), 4,4-numerokcu-2,2'-6ummpuana (38 wmr, 0,17 wmmomp), 9-
azabunukiio|3.3.1]Honan N-okcun (5,8 mr, 0,04 mmoub) u 1-metun-1H-umunaszon (28 mki, 0,35

MMOJIb). PeakimoHHYI0 cMech mepeMelmBaiy B TeueHne 30 MUH Ha OTKPBITOM BO3AyX€ MpHU
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KOMH. TEMIL., a 3aTe€M JIETy4Uue BeLeCTBa yAasIM MIPU MOHUKEHHOM JaBiieHnu. HeounieHHbIi
npoaykt ounmmanu mnpernapatuBHol JKX-MC (pH=2, MeCN/Boma ¢ T®VY) ¢ mnonyueHuem
xenaemoro nponykra B Buge TOVY comu. KX-MC paccunranssii aiust Co3HisNgO (M+H)™
m/z=419,1; HatineHubiii 4193,

Ipumep 67. 3-(S-amuno-8-(1-3THn-1H-nupa3on-S-ui)-2-(1-(peHnIuuKI0nponu)-

[1,2,4]Tpua3ono|[1,5-clnupumugun-7-ui1)0eH30HUTPHT

Cmaous 1: 3-(5-amuno-8-6pom-2-(1-ghenunyuxnonponun)-{ 1, 2,4 Jmpuazonof 1,5-

c[nupumuoun-7-u)oe H30HUMpU

By

N N__N
\ll}lilz

K pactBopy 3-(5-amuuo-2-(1-dpenmmuuknonponn)-[ 1,2 4]rpuazono| 1,5-c]mupumuann-
7-nun)benzoHuTpuna (TOTy4Yain, UCIOIb3Yysl METOUKH, aHAJIOTUYHbIE ONMUCaHHbIM JUTst [Ipumepa
41, Cragun 1-Craguu 4, 1-penunmxionponas-1-kapOoruapasunom 3amesss 2-(MUpUANH-2-
mn)aneroruapasua Ha Craguu 3) (380 mr, 1,1 mmonb) B IM®A (2,1 M), MenieHHO 100aBisun
NBS (190 wmr, 1,1 mmonb) npu 0 °C. PeakiimoHHYIO0 CMeChb 3aTeM NEPEeMEIINBAIN IPU KOMH.
Temi. B TeueHne 30 MUH 10 TOro, Kak nobassiu Boay (10 mut) [TonyueHHOE TBepOe BEIIECTBO
cobupanu (QuibTpauueii M CyWIWwIM ¢ [OJy4YeHHeM kejaemoro mnpoaykra. KX-MC
paccuntansbiii st Co1HisBrNe (M+H)™: m/z=431,0; Haiinennsbiii 431,2.

Cmaous 2: 3-(5-amuno-8-(1-smun- 1 H-nupazon-5-un)-2-(1-chenunryurnonponin)-
[1,2,4]mpuazonof 1,5-c]nupumuoun-7-un)oensonumpin

Cwmech 3-(5-amun0-8-0pom-2-(1-pennnuuknonpomnmn)-[ 1,2,4rpuazono[ 1,5-
c|mupumuuH-7-mn)oenzonutpuna (20 mr, 0,046 mmons), 1-3Tun-5-(4,4,5,5-rerpamerun-1,3,2-
nrokcaboponan-2-mn)-1H-mupasona (10 mr, 0,046 mmone), XPhos Pd G2 (7,0 mr, 9,3 MkMoIIb)
u NaCOs (20 wr, 0,19 mmone) B 1,4-muokcane (0,50 mir) u Boge (0,05 mur) mpoMbIBaJI a30TOM U
repMeTHYHO 3aKkpbiBaiu. PeakiyoHHyro cMmech nepememnBanu npu 110°C B Teuenue 1 4,
OXJIQXKaJM IO KOMHATHOM TeMIIepaTyphl, pa3OaBIsLId METAHOJIOM M OYHINAIN NpenapaTHBHON
KX-MC (pH=2, MeCN/Boga ¢ T®VY) ¢ monmyueHneM keJaeMoro npoaykra B suae conu TOY.
XKX-MC paccunrannbiii mist CosH23Ng (M+H)™: m/z=447,2; nalinennsiii 447,3.

IIpumep 68. 2-((7-(3-Hmanodennn)-2-(ruapoxcu(pennn)merui)-8-(mnupumuann-4-

ui)-[1,2,4] Tpuazoio[1,5-clnupuMuaANH-5S-11)aMHHO ) HHKOTHHOHHUT PUJI
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Cmaous l: 2-((8-6pom-7-(3-yuanoghenun)-2-(cuopoxcu(ghernun) memu)-
[1,2,4]mpuazonof 1,5-c]nupumuoun-5-un)amuno) HuKOMuHOHUMpPUI
Br
" e P __,N/ OH
NQTILN
N NH
(L,
o N

K  pactBopy  3-(5-ammuo-8-Opom-2-(runpokcu(penmn)mernn)-[1,2,4]rpuazonol1,5-
¢|lmapumuus-7-nn)oersonutpuna (u3 IIpumepa 45, Cranuu 1) (50 wmr, 0,12 mmons) B TI'®
(0,60 mu) mennenHo mpubasisn ruapun Hatpus (7,1 mr, 0,18 mmons, 60% macc.) mpu 0 °C.
PeakunoHHYI0 CMeCh 3aTeM NepeMeIInBaId IPU KOMH. TeMIl. B TedeHHe 30 MHUH 10 TOro, Kak
nobasnsmn  2-¢propHUKOTHHOHUTPUN (23 Mr, 0,19 mmonp). PeakunonHyro cMmech 3aTem
nepeMelnBaIi MPU KUTISTYEHUH ¢ OOPATHBIM XOJOAMIBHIKOM B T€YEHHE 2 YaCOB, FACHUJIM BOAOH
(5 mm) um oskctparupoBamu EtOAc (5%5 wmu). OOpenuHeHHble OpraHudeckue (assl ciaou
IPOMBIBAJIM BOJOW M HACBIIIEHHBIM BOJHBIM PacTBOPOM xjopuaa Hatpus, cyurmnid MgSO4 u
KOHLIeHTpHupoBasu. [1oyueHHbIH MaTepuan O4YMIIaii KOJIOHOYHOH XpoMaTorpadueii, smoupys
cmeceto 0-20% MeOH/AXM, ¢ noayuenuem sxenaemoro mnpoaykra. XXX-MC paccunTaHHbIH
nist C2sHisBrNgO (M+H)™: m/z=523,0; Halinennsiii 523,0.

Cmaous 2: 2-((7-(3-IH{uanogenun)-2-(cuopoxcu(penun)memun)-8-(nupumuoun-4-ui)-
[1,2,4]mpuazonof 1,5-c]nupumuoun-5-un)amuno) HUKOMUHOHUMPUT

Cwmech 2-((8-6pom-7-(3-tmmanodenmn)-2-(ruapokcu(penmn)mermn)-[ 1,2,4]rpuaszono[ 1,5-
0,05 MMOJIb), 4-

(TpuOYTUICTAHHIII ) TUPUMHIUHA (17 O0m, 0,05 MMOJIb),

¢ |nMpUMHIUH-5-1T)aMIHO ) HUKOTHHOHUTPHUIIA (25 MT,
terpakuc(tpudennndochun)namaansa(0) (5,6 mr, 4,9 [10mons), noguna meau (I) (1,9 mr, 9,8
O0Owmonp) u ¢ropuna uesust (15 mr, 0,10 mmonp) B nuokcane (0,50 mu) HarpeBamm |
nepememinBanu npu 140°C B teueHue 60 MUH B MHUKPOBOJIHOBOM peakTope. PeakinoHHyIO
CMECh 3aTe€M OXJIKAAJH 10 KOMH. TEeMIL, (PUIBTPOBAJIH uepe3 cioi nenura (mpomsiaiu JIXM)
U KoHUeHTpupoBanu. llonydeHHbl ocTtatok oummanu mnpemnapatuBHoil JKX-MC (pH=2,
MeCN/Bona ¢ T®Y) c momyueHueMm skemaemoro mnponykra B Buzpe comu TOY. XX-MC
paccuurannbiii 11 C2oHioN10O (M+H)™: m/z=523,2; Halinenusrii 523,2.

IIpumep 69. 3-(S-amuHo-2-((unano(¢peHHI)METHI)AMHHO)-8-(MUPUMUANH-4-11)-

[1,2,4]Tpna3ono[1,5-clnupumugun-7-ui1)0eH30HUTPHI
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Cmaous 1: 6-x/z0p-N2, N-6uc(4 -MeMOKCUOEH3UN) NUPUMUOUN-2, 4-OuamUuH
|

A2

K pactBopy 2,6-muxnopnupumunus-4-amusa (5,0 T, 31 mmonb) B 2-nponanone (31 mu)
nobasysmn N, N-pumzonponwnTuiaamuH (6,4 v, 37 MMonb) U 6uc(4-MeTOKCHOSH3MIT)aMUH
(7,9 r, 31 mmonb). Ilonyuennsiii pactBop mnepemeummBanu npu 100°C B Tedenue 16 u,
OXJIAXKAJH IO KOMH. TeMIlL., pa30asisuin Bogor (100 mur) u skcrparuposanmu EtOAc (100 mur).
Oprasudeckuii CIOW TPOMBIBAJIIM BOXOH M COJIEBBIM PAcCTBOPOM, CYIIMJIM Haa O€3BOIHBIM
cyabaroM HATpUss M KOHLEHTPUPOBAIM, TIOJNydass HEOYMIIEHHBI TPOAYKT, KOTOPBIN
UCTIONB30BAJIM Ha clienyromel craauu Oe3 nmanbHeiimed ounctku. JKX-MC, paccuutanHoe ais
C20H22CIN4O> (M+H)™: m/z=385,1; HaiinenHoe 385,1.

Cmaous 2: 7-xa0p-N°,N’-6uc(4-wemoxcubensun)-[1,2,4]mpuazonof1,5-c]nupumuoun-

2, 5-Ouamun

Noy ,;—NH;_.

QY

e,

O-Dtunkapbonuzoruonnanatuaar (3,1 mi, 26 MmMonb) nodassui K 1,4-THOKCAHOBOMY
pacteopy (5,0 ma) 6-xaop-N2N?-6uc(4-metokcubensun)mupumuans-2,4-muamuna (1,0 r, 2,6
MMOJIb) TIPU KOMH. TeMIl. PeaknoHHy0 cMech 3aTeM nepemernuBaiy mpu 90°C B TedeHUe HOYH,
OXJIAXXJand 10 KOMH. TeMIl. M KOHLIeHTpupoBaiu. llomyueHHBII MaTepuan pacTBOpsUIM B
metaHosie (12 mun) u stanone (12 mn) u nobasmsuu N, N-munsonponmmtiiamud (0,91 mo, 5,2
MMOJIb) C TIOCJIEAYIOLINM 100aBIeHneM runpokcuiaamuHa ruppoxiopuna (0,54 r, 7,8 Mmodb).
Peakunonnyio cmech nepemernnBain npu 45°C B TeueHue 2 4, OXJIAXKAAIH A0 KOMH. TEMIL U
koHUeHTpupoBau [lonyuennbiii MmaTepuan nepeHocuian B EtOAc, npombiBaniu BOIOH, CYLINUIN
Hay Oe3BONHBIM Cyib(aToM HAaTpUs U KOHLEHTpUpoBaiu. HeounmeHHbII MaTepuan 3aTtem
ounmanu xpomartorpadueit Ha cunmkarene, smoupys or 0% mo 50% EtOAc B rekcane, c
nonyuenueM npoxaykra. JKX-MC, paccuurannoe mist C21HnCINgO2 (M+H)™: 425,1; HalinenHoe
425,2.
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Cmaous 3: 3-(2-amuno-5-(ouc(4-memoxcubenzun)amuno)-[1,2,4mpuazonof 1,5-

c[nupumuoun-7-u)oe H30HuUmpu

‘/',"/@\AF’N
Vo N%[/N\N)—NH2
N

L0

Xnop(2-guuuknorexkcungpochuno-2',4',6'-rpunzonponui-1,1'-6upenmn)(2'-amuno-1,1'-
oudpenmn-2-un) nammamun(ll) (330 wmr, 0,42 wmmonb) gobaBmsim Kk cmecu  (3-
nuaHo(eHHT)00POHOBOI KUCIOTHI (460 Mr, 3,2 MMOb), 7-x10p-N°,N>-6uc(4-MeTokcubensun)-
[1,2,4]rpuazono[ 1,5-c]mupumunnn-2,5-nguamusa (890 mr, 2,1 mMoinb) u kapbonara Hatpus (890
mr, 8,4 mmonb) B 1,4-nmokcane (8,8 mm) u Bome (1,8 mu). Cmech mpomyBaiu Nz u
nepemeninBanu npu 95°C B TedeHne HOUU. PeaKIIMOHHYIO CMECh 3aTeM OXJaKAAIU O KOMH.
Temrl., KOHLEHTPUPOBAIM U OYHINAIN XpomaTorpadueil Ha cunukarene, smoupys or 0% nmo
50% EtOAc B JAXM, ¢ moayueHuem xemaemoro npoxaykra. KX-MC, paccunranHoe st
CasH26N70> (M+H)™: 492,2; nalinennoe 492,2.

Cmaous 4: 3-(2-amuno-5-(6uc(4-memoxcubensun)amuno)-8-opom-[1,2,4 [mpuazonof1,5-

c[nupumuoun-7-u)oe H30Humpun

mr
N
P 2 e
N »—NH
0 NYN\N} :
N

0

K pacTBopy 3-(2-amuH0-5-(6uc(4-metokcudensun)amuno)-[ 1,2,4 | tpuazono[ 1,5-
¢|lmupumuus-7-nn)oer3onutpun (330 wmr, 0,66 mmons) B JAM®PA (1,4 ™M) menneHHO
npubasnsin NBS (120 mr, 0,66 mmonb) nipu 0 °C. PeakIMOHHYIO CMECh 3aTeM MepPeMEeLIBAIN
pu KOMH. TeMIl. B TedeHne 30 MuH 110 Toro, kak nodasnsin Boay (10 mi) [onydeHHoe TBepIoe
BEIIeCTBO coOupanu GuibTpanueil U Cymmin ¢ MojJydeHueM skeipaemoro mpoaykra. XXKX-MC
paccuutannbii 11 CosHasBrN7O> (M+H)™: m/z=570,1; Halinennsii 570,2.

Cmaous 5: 3-(2-amuno-5-(6uc(4-memorxcubens3un)amuno)-8-(nupumuoun-4-un)-

[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun
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Cmech 3-(2-amuH0-5-(0uc(4-merokcuben3uin)aMmuHo )-8-6pom-[ 1,2,4 tpuazono[ 1,5-
¢ |lmupumuun-7-un)oer3onutpuna (350 mr, 0,61 mMmonb), 4-(TpUOYTHUICTAHHHI)TUPUMUIINHA
(210 O0On, 0,67 mmonse), terpakuc(tpudenmndpochun)namuanuss(0) (70 mr, 0,060 mmorb),
nognnaa menu (I) (23 mr, 0,12 mmons) u ¢propuna uesust (180 mr, 1,2 Mmmone) B nuokcane (4,7
mut) HarpeBaiu U nepememnBaiy npu 140°C B Teuernne 30 MMH B MHKPOBOJIHOBOM PEaKTODE.
PeakunoHHYI0 CMeCh 3aTeM OXJIQXKOAJUd 10 KOMH. TeMIL, (PUIBTPOBAIN Yepe3 CIIOH IeuTa
(mpombiBamn JIXM) u KoHUeHTpupoBaiH. llonydeHHBIH MaTepuan OYMINAINd KOJOHOYHOH
xpomartorpadueit Ha cunmkarene, smoupys cmecbio 0-20% MeOH/IIXM, ¢ mnonydeHueM
xenaemoro mponykra. JKX-MC paccumransbii  gas  CsHasNoO, (M+H)™: m/z=570,2;
HalineHHbIi 570,3.

Cmaous 6: 3-(5-amuno-2-((yuano(henun)memun)amuno)-8-(nupumuoun-4-un)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

Cmech 3-(2-amuHO-5-(61c(4-MeTOKCHOEH3MIT)aMUHO)-8-(TUPUMUANH-4- 11 )-
[1,2,4]rpuazono[1,5-c]mupumuann-7-mn)oenzonurpuna (20 mr, 0,04 MMonb) u OeH3anbaeruaa
(7,2 00Omn, 0,070 mmonsb) B AXM (0,20 mu) u meranone (0,20 M) HarpeBaJu U MepeMeLIBaIH
npu 100°C B TeyeHue 5 MuH. PeakIMOHHYIO CMeECh OXJIAKAAIM IO KOMH. TEMIL. U A00aBIsIH
tpuMetmwicuwmnumanug (19 000, 0,14 mmons). ITocne nepememuBanus npu 100°C B TeyeHue
30 MHUH pEaKLHMOHHYI) CMECh OXJIXAAIM N0 KOMH. Tewmil., pasbaBimsuin EtOAc, mpombiBaiu
BOIOW ¥ COJIEBBIM pPACTBOPOM, CYIIWIM Haj O€3BOOHBIM  CyJdb(paToM HATpus U
KOHLICHTPUPOBAJIH. 3aTeM K MOJYy4EHHOMY OCTaTKy H00aBsu TpUupTOpyKCycHYyH0 kucioty (1,0
M), U cmech nepemermuBanu npu 100°C B Teyenne 30 MHH, OXJaXTaTW IO KOMH. TEMII. H
KOHLIeHTpupoBaiu. IlomydeHHerid ocraTtok ounmand npenapatuBHoil JKX-MC (pH=2,
MeCN/Bona ¢ T®Y) c momyueHmeMm skejmaemMoro mnpoxykra B Buzpe comu TOY. XX-MC
paccuurannbiii g CoaHi7N1o (M+H)™: m/z=445,2; Halinennbii 445 2.

IIpumep 70. 3-(5-amuHo-8-(nupuauH-4-u1)-2-(TeTparuapodypan-3-ui)-

[1,2,4]Tpua3ono|1,5-clnupumuaun-7-ui1)0eH30HUTPUI

4

NC =
Ny hNQ_G]

.,
NH,

=

Cmaous 1:  3-(5-amuno-8-opom-2-(mempazuopodpypan-3-un)-[1,2,4]mpuaszonof1,5-
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c[nupumuoun-7-u)oe H30HUMpu
Br

NG = -“>_G
r
N

NH,

JlaHHOE COeqMHEHUE MOJIyYall, UCIOJb3ysl METOAUKH, aHAJOTMYHbIE OMUCAHHBIM IS
ITpumepa 41, Cragum 1-Cramum 4, Tterparuapodypan-3-kapOoruapasuiomMm 3ameHsst 2-
(mupunun-2-un)aneroruapasun Ha Craguu 3. JKX-MC paccuuransbii misi CisHisBrNgO
(M+H)": 385,0; nalinennsrii 385,0.

Cmaous 2: 3-(5-amuno-8-(nupuoun-4-un)-2-(mempacuopoghypan-3-un)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

Cwmech 3-(5-amun0-8-0pom-2-(Terparunpodypan-3-mn)-[1,2,4|rpuazono[ 1,5-
¢ lmupumuuH-7-un)oer3onutpuna (15 mr, 0,039 mmonb), mupuanH-4-UIOOPOHOBONW KHCIIOTHI
(10 wr

oupennn)[2-(2'-amuno-1, 1'-6upennn) jnamnagusa(1l) (3,1 mr, 3,89 mxmonb) 1 kapOoHaTa HaTpUs

, 0,078  wmmonb),  xnop(2-munukiorekcundocpuno-2',4',6'-rpunzonponui-1,1'-

(12,4 wmr, 0,117 mmons) B 1,4-muokcane (1,0 mm) u Bome (0,2 mu) mponyBamu N» o
nepemeninBanu npu 90°C B TedeHre HOUU. PeaKIIMOHHYIO CMECh 3aTeM OXJAKAAIU O KOMH.
TEMIL., KOHIIEHTpUpoBaiu u ounmmain npenapatusHoi XXX-MC (pH=2, MeCN/Bona ¢ T®VY) ¢
noJsyueHueM xenaemoro nponykra B Buae conu TOY. XKX-MC paccuurannsiii ana C21HisN-O
(M+H)": m/z=384,1; naiinennniii 384,1.

IIpumep 71. 3-(5-amunHo0-2-(deHHA(MUPUANH-2-HITOKCH)METHI)-8-(MUpPUMHUANH-4-

ui)-[1,2,4]Tpuazoio[1,5-clnupumuaun-7-11)0eH30HUTPUI

N
B
N
A ”“P
/ —
ety
NH, N

Cmaous 1: 3-(5-amuno-8-6pom-2-(the nun (nupuoun-2-unoxcu)memu)-

[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun
Br
NC = J‘)_?:}
N Nepf -

K  pactBopy  3-(5-ammuo-8-Opom-2-(runpokcu(penmn)mernn)-[1,2,4]rpuazonol1,5-
¢ |lmupumuus-7-nn)oen3onutpuna (u3 Ipumepa 45, Cranuu 1) (110 mr, 0,261 mmons) B AXM
(2 wmn) pobGasmsmm  tuoHmMixyopun (0,057 wmu, 0,783 mmonp). PeakunonHyro pacTtBOp
nepeMelnBaid PpU KOMH. TeMI. B TeueHHe | 4 u koHueHTpuposanu. [lomyueHHBIH OCTaTOK
pactopsuin B JIM®PA (1 wmu), u npubamsuin kapOonar kamust (108 wmr, 0,783 mmonb) u
nupuanH-2-o1 (49,7 mr, 0,522 mmors). Peakiimonnyto cMmech 3ateM nepemernnsaiu npu 90°C B

TeUeHUE 2 Y, OXJaXAadu A0 KOMH. TEMIL, racujid BOAOW M 3kcrparupoBanu JIXM.
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OO0pennHeHHbIE OpraHnyeckue ciaou cymmiau Hag MgSO4, KOHLIEHTPUPOBAIH U OYHIIANN (IIFII-
xpomarorpadueli Ha KoloHKe C cunukareneM, smonpys 50% EtOAc B puxnopmerane, ¢
nofy4eHueM xenaemoro npoaykra. JKX-MC paccuurannbiii miust Co4Hi7BrN7O (M+H)™: 498,1.
Haitinennsbrit: 498,1.

Cmaous  2:  3-(5-amuno-2-(penun(nupuoun-2-uioxcu)memun)-8-(nupumuoun-4-ui)-
[1,2,4]mpuazonof1,5-c[nupumuoun-7-un)oenzonumpun

K cmecu 3-(5-amuH0-8-0pom-2-(henmn(mmpunus-2-unokcu)mernn)-[ 1,2,4rpuazono[ 1,5-
¢|mupumunun-7-un)oenzonutpuia (15 mr, 0,030 mMmonb), 4-(TpUOYTHUICTAHHKI)TUPUMUIMHA
(22,2 wmr, 0,060 mmonb) u xnopuaa sutust (5,1 mr, 0,120 mmonb) B 1,4-nuokcane (100 mxin)
nobassun auxjopouc(tpudenundpocdun)namranuii(Il) (2,1 mr, 3,01 MKMONb) U XJIOPUA MeIU
(D (11,9 wr, 0,120 mmous). [Tonyuennyro cmech nmponysanu Nz u nepemernuanu npu 100°C B
TE€YeHHE HOYU. PEaKIMOHHYI0 CMECh 3aTeM OXJAKAAIH A0 KOMH. TEMIL, KOHLEHTPUPOBAIU H
ounmanu npenaparusHoil XKX-MC (pH=2, MeCN/Boga ¢ T®VY) ¢ moaydeHuem KeraeMoro
nponykra B Bupe coiu T®Y. XKX-MC paccuntannbiii mis CogHoNoO (M+H)™: m/z=498.2;
HalimeHHbIi 498,1.

Ipumep 72. 3-(S-amuno-2-(2-¢prop-6-(((3R,4R)-3-¢pTop-4-ruapoxkcunuppoauaus-1-
WiI)MeTu)0eH3u)-8-(mnupumuaun-4-ui)-[1,2,4] rpuasono[1,5-clnupumuaun-7-

WJT)0eH30HUTPHJI
N
h

NG = _,N

OH
W,
N ﬁ,N - "
NH, F

Cmaous  1:  3-(5-amuno-2-(cuopoxcumemun)-[1,2,4mpuazonof1,5-c [nupumuoun-7-

u)6eH30HUmpun

2-T'unpoxkcuanerorunpasua (2,34 r, 26,01 Mmosb) 100aBIsUIM K 3TAHOJIBHOMY PacTBOPY
(35 M) 3-(2-amuHO-6-x10pIIMPUMUANH-4-nn)0er3oHUTpIIa (4,00 T, 17,34 MmMmons) (ITpumep 41,
Cranus 1) npu komH. Temr. [locie HarpeBaHus U NMEPEMEIINBAHUS NIPU KUIITYCHUU C OOPaTHBIM
XOJIOAMJIbHUKOM B TeUE€HHEe 2 U pEeaKUHOHHYI) CMeCh OXJAKIOAIW IO KOMH. TEeMIL H
KOHIeHTpupoBaiu. [lonyueHHbIl ocTaToKk mepeHocwu B N, O-Ouc(TpUMETHIICHITII )alleTaMU
(20 min) u nepemermmBany npu 120°C B Teuenue 7 4. CMech 3aTeM OXJIQKAATN IO KOMH. TEMIL.,
BBUIIJIM HA JIeJ] U OCTABWIM MEPEMELINBaThCs Mpu KOMH. TeMmi. 3a | 4. IlonmydyenHoe TBepmoe
BemecTBo cobupanu unprpanuein u neperocumu B 20 mur 1 N pacrsopa HCI. Ilonydennyro
CMeCh MepeMeIINBaJd NPH KOMH. TeMIl. B TeueHHe 1 4, (UIbTPOBaIM M BOAHBIA CIIOH

HeliTpanm3oBain  aoOaBieHueM HacbimeHHoro pacteopa NaHCOs. TlonydyeHHoe ocamgok
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cobupanu ¢uibTpanyell U CyUIMIIM C TOJYyYEHHEM JKEeNaeMOro MpPOAyKTa B BHIE TBEPAOIO
BemecTBa kopudHeBoro nsera. JKX-MC paccumrannbiii i CisHilNsO (M+H)™: 267,1;
HaWneHHbI 267,1.

Cmaous 2: 3-(5-amuno-8-opom-2-(cuopoxcumemun)-[ 1,2,4 [mpuazonof 1,5-c[nupumuoun-

7-un)6eH30numpu

Br
NG N OH
M., NEN’>_/
NH,
K cMecu 3-(5-amuHO-2-(ruapokcumetn)-[ 1,2,4]rpuazono| 1,5-c jnupumuaun-7-

wi)oenzonurpuna (1,0 r, 3,76 mmons) B JIMPA (12 mi) npu -30°C nopuusimu nodasinsian NBS
(0,67 1, 3,76 MMoJb). PeakiMOHHYIO CMECh OCTABMJIM MEIUIEHHO Harpesathbesi 1o 0 °C, monyuast
roMoreHHslil pactop. Ilocne nepememnBanus npu 0°C B TeueHne | 4, peaklMOHHYIO CMECH
pazbaBisuin HaceieHHBIM pacTBopoM NaHCOs, u xxenmaemblii npoaykT codupanu (ubTpanuei
v cymmnn. JKX-MC paccunrannbiii 1t C13H10BrNsO (M+H)™: 345,0; naiinennbiii 345,0.
Cmaous 3: 3-(5-amuno-2-(cuopokxcumemun)-8-(nupumuoun-4-un)-[1,2,4 [mpuazonof1,5-

¢ [nupumuoun-7-un)oe H30HUMpU

Terpaxuc(tpudpenunpochun)nantanuii(0) (0,067 r, 0,058 mmonb) nodapasIU K cMecH 4-
(rpubytuncrannmn)mupumuauaa (0,321 r, 0,869  mmonb),  3-(5-amunHO-8-Opom-2-
(runpoxcumermn)-[1,2,4]rpuazono[ 1,5-clmupumunun-7-un)éenzonutpmwia (0,20 r, 0,579
mmoJib), CsF (0,176 , 1,159 mmosb) u noguna menu (I) (0,022 r, 0,116 mmonb) B 1,4-muokcaHe
(5,0 mu). Peakumonnyro cmech mpoayBanu N» u nepememmBanu npu 80°C B TeueHwe 7 4.
[TonyueHHYI0 CMECh OXJAXKAAIH JO KOMH. TEMIl., KOHLEHTPUPOBAIM M OYHINAIU (HIdLI-
xpomatorpadueit Ha konoHke, dmoupyst or 0 mo 10% wmeranona B JAXM, ¢ monydeHuem
npoxykta. JKXX-MC, paccunrannoe st Ci17HisNsO (M+H)": 345,1; naiinennoe 345, 1.

Cmaousa  4:  3-(5-amuno-2-(xnopmemun)-8-(nupumuoun-4-un)-[1,2,4 mpuazonof1,5-

c[nupumuoun-7-u)oe H30HUMpU

K cmecu  3-(5-amunO-2-(runpoxkcumetin)-8-(mupumunus-4-mn)-[ 1,2,4]rpuazono[ 1,5-
c]mupumunns-7-un)oenzonurpuna (0,1 r, 0,290 mmonb) B aneronurpuie (10 m) mobasmsiiu

tuoHwxnopun (0,212 mi, 2,90 MMonb) pu KOMH. TeMI. PeakIMOHHYI0 CMeCh NepeMeInBain
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IpU KOMH. TEMIL B T€YE€HHE S5 U, KOHLEHTPHUPOBAIM U oOuMIIanu (ism-xpomarorpaduet,
smoupys ot 0% no 5% wmeranona B JIXM, ¢ nonydenuem npoaykra. XKX-MC paccuntaHHbIN
nis Ci7Hi2CINg (M+H)™: 363, 1; Halinennbiii 363, 1.

Cmaous 5: 3-(5-amuno-2-(2-¢pmop-6-(cuopoxcumemun)oensun)-8-(nupumuoun-4-ui)-

[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oenzonumpun

Cwmech 3-(5-amuHO-2-(xTI0pMeETHN)-8-(TMpUMHUAUH-4-101)-[ 1,2 ,4 | Tpnaszomno[ 1,5-
0,55 MMOJIb), (2-prop-6-
0,827 wmomnb),  xJop(2-

¢ lnupuMuINH-7-11)0eH30HUTPIIIA (0,2 r

(ruppoxkcumerun)perun)ooponosori  kuciorel (0,141 T,
aunukiorekcunpochuno-2',.4',6'-rpunzonponui-1,1'-6udenmn)(2'-amuno- 1, 1'-6nd ernn-2-umn)
nawtagusi(Il) (0,551 mmonp) u Na;COs (0,117 1, 1,10 mmone) B muokcane (30 mu) u Boze (3,0
mi1) nepemernuBany mpu 110°C B Tedenue 2 4. [TonydyeHHYIO CMeCh OXJIQKIAJIH 10 KOMH. TEMIT.
u pazbasmsuin Bogor (20 mur). ITonydyeHHOe TBepmoe BelIecTBO coOwpanu (uiabTpanued u
cymumu ¢ nonyuenuem mponykra JXX-MC paccuurannbiii must CosHisFNsO (M+H)™: 453,2;
HalineHHbIH 453,2.

Cmaous 6: 3-(5-amuno-2-(2-(xnopmemun)-6-gpmopodensun)-8-(nupumuoun-4-un)-

[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

K cmecu  3-(5-amuno-2-(2-¢hTOp-6-(THapokcumMeT)0eH3m)-8-(MupuMUuarH-4-11)-
[1,2,4]rpuazono[ 1,5-c]mupumunun-7-wn)oenzonurpuna (0,2 r, 0,290 MMONb) B aLIETOHUTPUIIE
(10 mu1) mobapmsm THoHMIXIOpUA (0,212 ™Mut, 2,90 MMONb) TIPH KOMH. TeMIl. PeakLHOHHYIO
CMeCh MEPEeMEIINBAIN P KOMH. TEMIL. B T€YEHHE 5 Y, KOHIEHTPUPOBAIH M OYMINAIHU (IIdII-
xpomarorpaduet, snmoupys ot 0% no 5% meranona B JIXM, ¢ nonydenuem npoaykra. XKX-MC
paccuntannbiit uist C4Hi7CIFNg (M+H)™: 471, 1; Haiinennsiii 471,1.

Cmaous 7.  3-(5-amuno-2-(2-¢pmop-6-(((3R,4R)-3-pmop-4-euopoxcunupponuoun-1-
un)memun)6enzun)-8-(nupumuoun-4-un)-[ 1, 2,4 mpuazonof 1,5-c [nupumuoun-7-un)6en3onumpun

Cmech 3-(5-amun0-2-(2-(xn0pMeTHN)-6-PpropOeHsmn)-8-(mupuMunH-4-1)-
[1,2,4]rpuazono[ 1,5-c]lmupumunun-7-un)oenzonurpuna (10 mr, 0,021 wmmons), (3R4R)-4-
¢Toprmpponuann-3-oma rugpoxyopuzna (4,51 mr, 0,032 mmonp) u Cs2COs (20,7 wmr, 0,064
mmonb) B IM®PA (1 mi) nepemermmBanu npu 100°C B Teuenne 10 muH. PeakiimoHHy0 cMech

3aTeM OXJIAXIAJIU A0 KOMH. T€MIL., pa30aBisad METAaHOIOM (4 MJI) U OYHINAIH NpPEenapaTUBHOM
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KX-MC (pH 2, auerorurpmi/Boga ¢ T®Y) ¢ nonydernuem npoaykra B Buae TOY comm. KX-
MC, paccumransbiii 1ust CasH2aF2NoO (M+H)™: 540,2; Haiinennbiii 540,2.

IIpumep 73. 1-(2-((5-amuno0-7-(3-unanopenun)-8-(nupumMuuH-4-nJ)-
[1,2,4]Tpuazono[l,5-clnupumuaun-2-un)meTunn)-3-propoeH3ua)nunepuauH-4-kapooHoBas

KHCJI0Ta

NG

Cmaous 1 Memun-1-(2-((5-amuno-7-(3-yuanoghernun)-8-(nupumuoun-4-un)-

[1,2,4]mpuazonof 1,5-c[nupumuoun-2-un)memun)-3-gpmopodensun)nunepuoun-4-kapooxcunam

JlaHHOE COEOMHEHHE TIOoJydajd, HCIONb3ysl AHAJOTMYHBbIE METOOUKH, C TOH IKe
3arpy3kou, kak ommcaHo mist llpumepa 72, MeTun-nunepuanH-4-KapOOKCHIIATOM 3aMEHSIs
(3R,4R)-4-propmupponuaun-3-on ruapoxinopun Ha Cramum 7. )KX-MC paccuutaHHBIA A
C31H29FNoO» (M+H)+I 578,2; HaWeHHbIN 578,2.

Cmaous 2: 1-(2-((5-amuno-7-(3-yuanoghenun)-8-(nupumuoun-4-un)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-2-un)memun)-3-pmopoensun)nunepuoun-4-kapoonosas
Kucioma

IIponykt ¢ npenpbinymeii craauu odpadarsBanu LiOH (2,5 mr, 0,106 mmons) B Boze (2,0
MJT) ¥ IepEeMEIINBaJIH IPH KOMH. TeMIl. B TedeHue 1,5 4. CMmech pazbasisiu MeTaHoIoM (5 M) U
ounmau npenapatuHoit XKX-MC (pH 2, auneronutpuin/sona ¢ T®Y) ¢ nonydeHuem npoaykra
B Buge TOY comu. XKXX-MC paccumrannbii mus C3oH27FNoO, (M+H)™: 564.2; HalineHHblit
564,2.

IIpumep 74. N-(2-((5-amuno-7-(3-unanopenun)-8-(mupumMuanH-4-u)-
[1,2,4]Tpuazono[l,5-clnupumuaun-2-un)merun)-3-propoenszui)-N-

METHJIMETAHCYJIb(OHAMHU]

I[aHHoe COCAUHCHUEC MOJIydasid, UCIIOJb3ysd METOAWKHU, aHAJIOTMYHBIC ONMHCAHHbIM JIA

IIpumepa 72, N-merunmerancyiabpoHamun 3ameHsis  (3R,4R)-4-propnupponuanH-3-oia
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ruapoxiopugomM Ha Cramum 7. Ilpomykt oummanu npenapatuBHo XX-MC (pH 2,
aneronutpwi/Boga ¢ T®Y) ¢ mnonydenuem mnpoaykra B Buge 1OV comu. XX-MC
paccuntannbiii 11 CasHasFNoO,2S (M+H)™: 544,2; naiinenHslii 544,2.

IIpumep 75. 3-(5-amuno0-2-(2-((2,5-anoxconmMuaa30IuANH-1-1I)MeTHI1)-6-

¢propOensun)-8-(mupumuaun-4-ui)-[1,2,4] rpuazono|1,5-cjnupumuann-7-m1)0eH30HUT PHII

JIaHHOE COeTUHEHUE TOJYYaJH, UCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
IIpumepa 72, rupantomHoM 3ameHsist (3R 4R)-4-proprnupponuanH-3-01 THAPOXJIOPHI Ha
Craguu 7. Ipopykr ounmanu npenapatuBHoi KX-MC (pH 2, aneronutpui/Boga ¢ T®Y) ¢
nonyuenueM npoxaykra B uge TOY comu. JKX-MC paccuurannsiii s C27Ha0FN19O2 (M+H)™
535,2; navinennbiii 535,2.

IIpumep 76. 3-(S-amuno-2-((2,6-anproppenn)(ruapokcu)meTnn)-8-(nupumMuanH-4-

ui)-[1,2,4] rpuazosio[1,5-clnupumuaun-7-uia)oensonurpua (Ilux 1)

Cmaous 1: Memun-2-(2, 6-oughmopghenun)-2-cuopoxcuayemam
CH F

O

F

KoHuentpupoBaHHyto cepHyto kuciory (1,42 wmn, 27 wmMmonb) A00aBsuid K
METAHOJBbHOMY pacTBOpy (45 M) 2,6-nudropmunaaneBoi kuciotsl (5 1, 27 mmons) mpu 0 °C.
CwMmech mepeMermBaiy Mpy KOMH. TEMIL. B Te4eHHe 4 4 10 KOHUEeHTpupoBanus. K momyueHHOH
B3BeCH no0aBisi  HacelmeHHbIH pactBop NaHCOs (30 wm). IlomyueHHyro cmech
skcrparupoBau JIXM (3x20 mu). OObenviHeHHbIE OpPraHUYEeCKHe CJIOM TMPOMBIBATH BOIOM,
cyurmin Hax MgxSOs, GuibTpoBaNIM M KOHLEHTPHUPOBAIU C MOJYYCHHEM HEOUYHINEHHOTO
MPOAYKTA, KOTOPBIA HCIONBb30BAIA HA Cleayromel cranun 0e3 nanpHeimei ounctku. JKX-MC
paccuurannbiii g1 C1iHi12FaNO3 (M+H+MeCN)™: m/z=244,1; HalineHnbiii 244,2.

Cmaous 2: 3-(5-amuno-2-((2,6-ougpmopghenun)(cuopoxcu)memun)-8-(nupumuoun-4-un)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

JlaHHOE COeMMHEHHE MOJyYaH, WCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
IMpumepa 41, metmin-2-(2,6-nudropdeHrn)-2-rugpoKCHaLeTaTOM 3aMeHsIsl METHII-2-(TTHPUIIH-

2-unm)auerat Ha Ctaguu 2. JIBa sHaHTHOMEpa ObUTH pa3fesneHsbl ¢ oMOombo xupanbHoil COK ¢
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ucnonb3oBanueM kojoHku Phenomenex Lux Cellulose-1 (21,2x250 MM, pa3mep 4acTuil 5 Mkm),
AIIOUPYST M30KpaTHUeCKOW moaBrkHOH ¢azoit 25% MeOH B COz co ckopocthio moroka 80
mi/mMuH. [Tuk 1 BBIOENSIIM M TOMOJHUTENIBHO OUHMIIAIN ¢ MOMOMIBI0 npernapaTtuBHoi XKXX-MC
(pH=2, MeCN/Bona ¢ T®VY) ¢ nony4deHueM sxenaeMoro nponykra B Buae comn TOY. XKX-MC
paccuutansbiil st CosHisFaNsO (M+H)™: m/z=457,1; naiinennsiii 457,1. 'H SIMP (500 MI'w,
JAMCO) 6 8,94 (1, /=1,3 I', 1H), 8,81 (1, J=5,2 ', 1H), 7,85 (an, J=5,3, 1,4 I'y, 1H), 7,81 (ar,
J=7,4, 1,5 'y, 1H), 7,76 (1, J=1,7 I'u, 1H), 7,55 (xat, J=7,8, 1,5 I'u, 1H), 7,49 (1, J=7,8 'y, 1H),
7,44 (11, J=8,4, 6,4 I'y, 1H), 7,09 (1, J/=8,3 'y, 2H), 6,27 (¢, 1H).

Hpumep 77. 3-(S-amuno-2-((2,6-audproppenni)(ruapoxrcu)meTnn)-8-(nupuMuanH-4-
uin)-[1,2,4] rpuazoso[1,5-clnupumuaun-7-uia)oensonurpua (Iux 2)

JlaHHO€ coequHEHHe MOJyd4ald, UCIOJb3ys METOMUKH, aHAJOTUYHbIE OMUCAHHBIM JIs
IIpumepa 76. JIBa »sHaHTHOMepa ObUIM pa3fesneHbl ¢ nomouplo xupanpHo CPX ¢
ucnonb3oBanueM kojoHku Phenomenex Lux Cellulose-1 (21,2x250 MM, pa3mep 4acTui 5 Mkm),
AIFIOUPYST M30KpaTHUeCKoW moaBrkHOH ¢azoit 25% MeOH B COz co ckopocthio motoka 80
MJI/MUHYT. [Tk 2 BBIOESUM ¥ TOMOJIHUTENBHO OYHIIAIN ¢ TIOMOIIBIO npenapatuBHoi XKX-MC
(pH=2, MeCN/Boma ¢ T®VY) ¢ nonydeHueM skenaeMoro nponykra B Buae comn TOY. XKX-MC
paccuutansbiil st CosHisFaNsO (M+H)™: m/z=457,1; naiinennsiii 457,1. 'H SIMP (500 MI'w,
JIMCO) & 8,94 (n, J=1,3 'y, 1H), 8,81 (n, /=5,2 'y, 1H), 7,85 (mn, J=5,3, 1,4 'y, 1H), 7,81 (ar,
J=7,4, 1,5 I'y, 1H), 7,76 (1, J=1,7 I'u, 1H), 7,55 (ar, J=7,8, 1,5 'y, 1H), 7,49 (T, J=7,8 I'y, 1H),
7,44 (11, J=8,4, 6,4 'y, 1H), 7,09 (1, J/=8,3 I'y, 2H), 6,27 (¢, 1H).

IIpumep 78. 3-(5-amuH0-2-((S-(mupuaun-2-uia)-1H-Terpaszon-1-uia)merni)-8-

(mupumuann-4-un)-[1,2,4]rpuaszono[1,5-cjnupumuguH-7-u1)0e H30HUTPHUT

N"‘.
MC =
b i %
MH-
Cmech 3-(5-amunO-2-(xTIOpMeETHN)-8-(TMpUMHUAUH-4-101)-[ 1,2 4 | Tpraszono[ 1,5-

¢ |lmapumunus-7-un)oersonutpuna (10 mr, 0,028 mmons) (u3 Ilpumepa 72, Craguu 4), 2-(1H-
terpazon-S-mwn)nupununa (8,1 mr, 0,055 mmons) u Cs2COs3 (20,7 mr, 0,064 mmons) B JIM®PA (1
mun) nepemennBany npu 100°C B Teuenne 10 muH. PeaklinoHHYIO CMeCh 3aTeM OXJIAXIAIH 10
KOMH. TeMIL, pa30aBisuin MetaHonoM (4 mu) u ounmmamu mnpenapatusHoi XXX-MC (pH 2,
aneronutpwi/Boga ¢ T®Y) ¢ mnonydenuem mnpoaykra B Bupe 1OV comu XX-MC
paccuntannbiit st CosHisNis (M+H)™: 474,2; naiinennsiii 474,2. 'H AMP (500 MI'n, JIMCO) §



200

8,99 (n, J=1,4 I'y, 1H), 8,85 (&, /=5,3 I'y, 1H), 8,80-8,71 (m, 1H), 8,71-8,39 (b, 2H), 8,18 (m,
J=7,7, 1,1 I'u, 1H), 8,04 (1, J/=7.,8, 1,8 I'y, 1H), 7,85 (m, 2H), 7,80-7,76 (M, 1H), 7,62-7,55 (m,
2H), 7,53 (1, J=7,8 I'y, 1H), 6,39 (c, 2H).

IIpumep 79. 3-(2-((5-(1H-IImpa3zon-1-ua)-1H-Terpaszon-1-nia)merni)-S-amuno-8-

(mupumuann-4-ua)-[1,2,4]rpuazono[1,5-cjnupumuann-7-na)0eH30HUTPHI

N
A
-~ N" }N
NC #~eN N
>_;' N
NYNHN/ ,:,3
NH,

JIaHHOE COeTUHEHUE TOJYYaJl, UCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
IMpumepa 78, S-(1H-nmpaszon-1-mn)-1H-terpazonom 3amensisi 2-(1H-terpazon-S-um)nupuguH.
IMponyxr ounmanu npemnaparusHoit XKX-MC (pH 2, aneronutpmin/soga ¢ TOY) ¢ nonyuennem
nponykra B Bume TOV comu. KX-MC paccumrannbiii nus CoHisNiy (M+H)™: 463.2;
HalimeHHbIn: 463,2.

IIpumep 80. 3-(S-amuno-8-(mupumuaun-4-mi)-2-((5-(rnason-4-uia)-1H-terpason-1-

ui)metun)-[1,2,4] rpuasoso[1,5-cJnupumMuanun-7-1n1)0eH30HUTPHUI

N
NC e
NYN Nf> ”e:,/

JlanHO€E CoequHEeHHe MOJy4ald, UCIOJb3ysh METOAMUKH, aHAJOTUYHBIE ONUCAHHBIM IS
IMpumepa 78, 4-(1H-tetpason-5-un)trazonom 3amensisi  2-(1H-teTpa3on-S-wi)nupuauH.
IponykT ounmanu npenaparuBHoi XXX-MC (pH 2, aueronutpmin/Boga ¢ TOY) ¢ nonyuenuem
nponykta B Bupe TOY comu. XKXX-MC paccuurannbiii s CaiHisNi3S (M+H)™: 480,1;
HalinmeHHbIit 480,1.

Ipumep 81. 3-(S-amuno-2-((S-meTna-3-(rpudpropmerni)-1H-nupazon-1-un)mernn)-

8-(mupumuaun-4-ui)-[1,2,4] rpuazono|l,5-c|nupumuanH-7-u1)0e H3OHU TP

NC

JlaHHOE coequHEHHe MOJyd4ald, UCIOJb3ys METOMUKH, aHAJOTUYHbIE ONMUCAHHBIM JJIs
IIpumepa 78, S-merun-3-(tpudropmerun)-1H-mmpaszonom  3amensss  2-(1H-terpazon-5-
wn)nupuand. IIpoaykT ounmmanu npenapatusHoi JKX-MC (pH 2, aueronurpun/soga ¢ TOVY) ¢
nofydeHueM npoaykra B Buge TOVY comu. XKX-MC, paccunrannbiit st CaoHisF3Nig (M+H)™
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477,2; vaitnennniit 477,1.

IIpumep 82. 3-(5-amuH0-8-(4-3THI0KCA30/1-5-11)-2-(MUPUAHH-2-HIMETHJI)-
[1,2,4]Tpna3ono[1,5-c]nupumuaun-7-u1)0eH30HUTPHI
o
7N
NC =N =N
N Ny’
I

JlaHHOE COeMUHEHHWE TOJyYayiu, UCIOJb3ysl METOMUKH, aHAJIOTUYHbIE OMUCAHHBIM IS
IMpumepa 42, 4-3tun-5-(4,4,5,5-rerpamerun-1,3,2-nuokcadbopoaaH-2-1i1)OKCa30JI0OM 3aMeHsist |-
atui-5-(4,4,5,5-rerpamerun-1,3,2-nuokcadoponan-2-un)- 1 H-nupaszon. KoHeuHblli  marepuan
ounmanu npenapatuHoit XKX-MC (pH 2, aunerorutpuin/sona ¢ T®Y) ¢ nonydeHnem npoaykra
B Busie T®OY comu. XKKX-MC paccuurannsiii g Co3HioNsO (M+H)™: 423 2; nalinennsrii 423,2.

IIpumep 83. 3-(5-amuHo-8-(1-3THA-1H-1,2,3-TpNa30a-5-ui)-2-(mupuaun-2-
uiametuni)-[1,2,4] rpuazono[1,5-cjnupumuauH-7-ui1)0eH30HUTPUI
N\NNJ 7
NG N =N
Ny Nopf
\l"ll/Hz

JlanHO€ coequHEeHHe MOJyd4ald, UCIOJb3ys METONMUKH, aHAJOTUYHbIE ONMUCAHHBIM IS
IIpumepa 41, Craguu 5, 1-3Tun-5-(rpumeruncrannun)-1H-1,2.3-tpuazonom 3amenss 4-
(TpubyTuiacranHmn) mupuMuarH. KoHeuHblli MaTepuan ouuninaiu npernapatushoit KX-MC (pH
2, aueronutpwi/Boga ¢ T®Y) c noayuenumem npoaykra B Buae T®Y comn. XX-MC
paccuuranubiit st C2oHioN1o (M+H)™: 423,2. Halinennwiii: 423,2.

IIpumep 84. 3-(5-amuno-8-(4-MeTHI0KCA30-5-11)-2-((3-MeTHINUPUIHH-2-

ui)metun)-[1,2,4] rpuasono[1,5-cJnupumMuanH-7-1m1)0e H30HUTPHI

FN
O —
z Ny
NC N
NQ_T,NW’
NH;

Cmaous 1: 3-(5-amuno-8-6pom-2-((3-memunnupuoun-2-un) memu)-

[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

Elvl' Nf \
NC 2z =
o

N\ N'\-‘N
\r/

NH,

HaHHOG COCAUHCHUEC MNOJIydaJid, HUCIIOJb3ysd METOAWKHU, aHAJIOTMYHBIC ONMHUCAHHbIM JIA
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IMpumepa 41, Cramuu 3-Cramuu 4, 2-(3-MeTHIMUPUIUH-2-WIT)AUETOTHAPA3UIOM 3aMeHsis 2-
(mupumuH-2-un)aneroruapasun Ha Cramuu 3. JKX-MC paccuurannbiii jist Ci19HisBrN; (M+H)™
420,1; naitnennsiii 420,1.

Cmaousa 2: 3-(5-amuno-8-(4-memunoxcason-5-un)-2-((3-memunnupuoun-2-un)memun)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oenzonumpun

JlaHHOE COeqMHEHUE MOJy4Yall, UCIOJb3ysl METOAUKH, aHAJOTMYHbIE OMUCAHHBIM IS
IMpumepa 61, Cramgua 2, ¢  3-(5-amuno-8-0pom-2-((3-MeTUITTHPUINH-2-HJT)METHI)-
[1,2,4]tpuazono[ 1,5-c]nupuMuanH-7-un)0eH30HUTPIIIOM,  3aMeHsisi  3-(5-amuHO-8-Opom-2-
(upunuH-2-unmernn)-[1,2,4]rpuazono[ 1,5-clnupumunut-7-ma)0e H3OHUTPUIIOM. Koneunsiit
marepuan ounmanu npenapatuBHoit XKX-MC (pH 2, anerorutpun/Boga ¢ T®Y) ¢ nonyyenuem
nponykra B Bume T®Y comu. XX-MC paccunranubiii mns CosHioNsO (M+H)™: 4232;
HalimeHHbI 423,2.

IIpumep 85. 3-(S-amuno-2-((3-propnupuaun-2-ua)meruii)-8-(4-(ruapoxkcumeTuI)-2-

MeTHJIOKCa30J-5-un)-[1,2,4] Tpuasono[1,5-c]nupumuaun-7-ui1)0eH30HUTPHI

JlaHHO€ COeOMHEHHE MOJyYalH, WCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
IIpumepa 62, Cramum 3-Cragunm 4, 3-(5-ammuno-8-Opom-2-((3-proprnupuauH-2-Ui)MeTHI)-
[1,2,4]tpuazono[1,5-clnupuMuann-7-min)0eH30HUTPIIOM  3aMeHsist  3-(5-amuHO-8-Opom-2-
(mupunun-2-unmerun)-[ 1,2,4]rpuazono[ 1,5-clnupumunmn-7-un)oenzonutpun  Ha Cragum 3.
Koneunsrit matepuan ounmanu npenapatusHoii JKX-MC (pH 2, auetonutpuin/soga ¢ TO®Y) ¢
nonyuenreM npoaykra B Buge TOVY comu. KKX-MC paccunrannbiii 1t C23HisFNgO, (M+H)™
457,2; HaiineHHbIi 457 2.

IIpumep 86. 3-(S-amuH0-2-(2-((1,1-AMOKCHAOU30THAZOIHIUH-2-UJT)ME THI )-6-

¢propbenszun)-8-(mupumuaun-4-ui)-[1,2,4] rpuazono|1,5-c|Jnupumuann-7-m1)0eH30HUT PHIT

N
A
—
0.2
NC =N ;
NYNHN/ N\,j
NH, F

JlaHHO€ COeOMHEHHE TOJYYali, WCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM JUIS
IIpumepa 72, 1,2-tmasonmuaus-1,1-nuokcunom 3amensis  (3R,4R)-4-proprnmpponunus-3-o
ruapoxiopun Ha Cragus 7. Ilponykr oummanu mnpenapatusHoii JKX-MC (pH 2,
aneronutpwi/Boga ¢ T®Y) ¢ mnonydenuem mnpoaykra B Buge 1OV comu XX-MC
paccuntannbiii 11 C27H23FNoO,.S (M+H)™: 556,2; HalineHHbI 556,2.

IIpumep 87. 3-(5-amuno-2-(2-¢pTop-6-((3-MeTHI-2,5S-1HOKCOMMHAA30IUAHH-1-
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WJI)MeTuI)0eH3u)-8-(mupumuaun-4-ui)-[1,2,4] rpuasono[1,5-clnupumuaun-7-

WJ1)0eH30HUTPHII

N
I
N
0
NG =N N)\"\N/
N\ N-.N/ »,J
\r/

NH, F 0

JIaHHOE COeTUHEHUE TOJYYaJH, UCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
IMpumepa 72, 1-metunumunaszonuanH-2,4-nuoHoM 3amensist (3R,4R)-4-¢proprnupponuauH-3-o
ruapoxiopun Ha Cragmm 7. Ilpomykr oummanu mnpenapatuBHo JKX-MC (pH 2,
aneronutpwi/Boga ¢ T®Y) ¢ mnonydenuem mnpoaykra B Buge 1OV comu. XX-MC
paccuutannbiii 11 CosH22FN19O2 (M+H)™: 549,2; Halinennbiii 549,2.

IIpumep 88. 3-(S-amuno-2-((3-propnupuauH-2-ua)mMeru)-8-(mupumMuanH-4-u)-

[1,2,4]Tpua3ono[1,5-clnupumugun-7-ui1)0eH30HUTPUI

JlaHHO€ COeOMHEHHE MOJyYalil, WCIOJb3ysl METOAUKH, aHAJOTHMYHBIE OMUCAHHBIM IS
IIpumepa 41, Cragun 5, 3-(5-amun0-8-0pom-2-((3-pTopnupuauH-2-UIT)METHI )-
[1,2,4]tpuazonol 1,5-c]mupumunun-7-un)densonurpuiom (Ipumep 52, Cragus 2) 3amensis 3-(5-
aMHuHO-8-0pom-2-(mupuauH-2-unmerun)-[ 1,2, 4]rpuaszono| 1,5-c jnupumunus-7-mn)OeH30HUTPHIL.
Koneunsiit matepuan ounmanu npenapatusHoii JKX-MC (pH 2, auetonutpun/soga ¢ TOY) ¢
nony4yenreM npoaykra B Buge TOVY comu. XKX-MC, paccuurannsiii mst C2oHisFNo (M+H)™
424,1; naiinennsiii 424,1.

Ipumep 89. 3-(S-amuno-8-(4-merunokcazon-S-uia)-2-((6-(rpudpropmerns)nupUANH-

2-ua)meru)-[1,2,4] rpuazosno|1,5-c|mupumMuanH-7-mi1)0eH30HU TP

FN
O =
NG =N
4
N-\krumm N
NH; N CFs

Cmaous 1: Smun-2-(6-(mpugpmopmemun)nupuoun-2-un)ayemam

Ly -
o
0 N""CF,
TI'® pacreop (10,3 mn) 2-merun-6-(tpudpropmernin)nupuauna (500 mr, 3,10 MmoIb)

oxJyaxkgam 1o -78°C ¢ nmocnenyromum npudasieHneM no kamsM #-oytwututus (1,49 v, 3,72
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mMmodb). Yepes 10 muH oxHO# mopuumeit nodasmsum aumsTuikapbonar (0,564 mu, 4,65 Mmodb).
Cmecu naBanu BO3MOXKHOCTb mHepeMemnnBaTbes npu -78°C B TeueHue 30 MuH. 3aTeM CMecCh
pasbaBmsiin BomH. NHiCl u skcrparmposamun JIXM. OObennHeHHBIE OpraHUYECKHE CIIOU
cyuminn Hax MgSO4, ordunbprpoBanu u koHUEeHTpHpoBasu. OCTATOK OYHMINAIA C TTOMOLIBIO
¢m-xpomarorpadpun Ha KOJOHKE ¢ cuimkarenem, anmoupys cmeceto 0-50% EtOAc B cmecu
rekcaHoB, ¢ mosyueHueMm sxemaemoro npoxaykra. XKX-MC paccunrannbiii nist CioHiiF3NO;
(M+H)": 234,1. Haiinennbiii: 234,1.

Cmaous 2: 3-(5-amuno-8-6pom-2-((6-(mpugpmopmemun)nupuoun-2-um) memiui)-

[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

Br
NC N
N
NH;, WaAE

JlaHHOE COeOUHEHHE MOJYYali, UCIOJb3ysl METOAWKH, aHAJOTHYHBIE OMUCAHHBIM IS
ITpumepa 41, Craguu 1-Cragnu 4, 3Tin-2-(6-(TpudTOpMETHI ) TUPUINH-2-1JT)AL[ETATOM 3aMEHSS
meTin-2-(mupunuH-2-mn)aerat Ha Cramguun 2. XKX-MC paccuurannbii st CioHp2BrF3N
(M+H)": 474,0; natinennsiii 474,0.

Cmaousa 3: 3-(5-amuno-8-(4-memunoxcazon-5-un)-2-((6-(mpugpmopmemun)nupuoun-2-
un)memun)-[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)benzonumpun

JlaHHOE COeOMHEHUE MOJyYalH, WCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
IIpumepa 42, c 3-(5-amun0-8-6pom-2-((6-(Tpud TOPMETHIT) TUP UIUH-2-UIT)METHI )-
[1,2,4]rpuazono[ 1,5-c|nupuMuanH-7-min)0eH30HUTPIIIOM,  3aMeHsiss  3-(5-amuHO-8-Opom-2-
(mupunuH-2-unmerun)-[1,2,4rpuazono[ 1,5-clnupumMunu-7-ua)0eH3OHUTPUIL, U 4-MeTHII-S-
(4,4,5,5-rerpamernn-1,3,2-nuokcaboponan-2-un)okcazon (Ilpumep 61, cragusa 1), 3amenss 1-
aTHN-5-(4,4,5,5-Terpamerni-1,3,2-nuokcadoponan-2-mn)- 1 H-nupazonom. KoneuHslii matepual
ouninau npenapatuBHoit XKX-MC (pH 2, auneronutpuin/sona ¢ T®Y) ¢ nonaydyeHuem npoaykra
B Buge T®Y comu. XKX-MC, paccunranubiii qus CasHisFsNsO (M+H)™: 477,1; HalineHHblii
477,2.

IIpumep 90. 3-(5-amuH0-8-(4-MeTHI0KCA30.1-S-11)-2-(MUPUAHH-2-HIMETHII )-
[1,2,4]Tpna3ono|1,5-clnupumuaun-7-mwi)-2-propoeH30HUTPUI
—N
O 7
NG 2N
4
F N-\.,qu.N —H
NH; N
Cmaous 1: 3-(5-amuno-8-6pom-2-(nupuoun-2-urmemun)-{ 1,2,4 [mpuazonof 1, 5-

¢ [nupumuoun-7-un)-2-pmopoenzonumpun
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Br
NG =N
F NYN=N’ N
NH; N

JlaHHO€ COeqMHEHUE MOJIy4YalH, UCIOJb3ysl METOAUKH, aHAJOTMYHbIE OMHCAHHBIM IS
ITpumepa 41, Craguu 1-Ctapuu 4, (3-unaHo-2-¢propdennn)bopoHoBoil kucaoTol 3amenss (3-
nuanodenmn)ooponoyro kucinoty Ha Cramuu 1. XKX-MC paccuuransbiii ans CisHi2BrFN,
(M+H)": 424,0; naiinennsiii 424,0.

Cmaous 2: 3-(5-amuno-8-(4-memunoxcazon-5-un)-2-(nupuoun-2-uimemiun)-
[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)-2-pmopdenzonumpun

JIaHHOE COeIUHEHUE TOJYYaJH, UCIOJb3ysl METOAUKH, aHAJOTHYHBIE OMUCAHHBIM IS
ITpumepa 42 3-(5-amuHO-8-O6poM-2-(mupunuH-2-unmerwn)-| 1,2,4]tpuazono[ 1,5-c|lmupumunus-
7-n)-2-pTopOeH30HUTPUIIOM 3aMeHsIst 3-(5-amuHO-8-0poM-2-(TUPUANH-2-UIMETHI )-
[1,2,4]tpuazomno| 1,5-c|mupumunun-7-wn)oeH3onutpui, u 4-metui-5-(4,4,5,5-rerpamermn-1,3,2-
nnokcaboponan-2-mn)okcazonom  (Ilpumep 61, Cramus 1) 3amenss  1-stun-5-(4,4,5,5-
teTpameTui-1,3,2-nuokcaboponan-2-un)-1H-mmpaszon.  Konewnblii  MaTepuan  OUYHINAIH
npenapatuBHoil XKX-MC (pH 2, aueronutpmin/Bopa ¢ T®V) ¢ nmonydeHneM MpoayKkTa B BHIE
T®Y comu. XKX-MC paccunrannbiii st C22HisFNsO (M+H)™: 427,1; Haiinennsii 427,2.

IIpumep 91. 3-(5-amuH0-2-((3-(ruaApoOKCUMeTHI ) THPHANH-2-UI)MeTH1)-8-(4-
MeTHJIOKCA30.1-5-ua)-[1,2,4] Tpuasosno[1,5-cJnupumuaun-7-ui1)0eH30HUTPHI
FN
0.7
=N

NC = p OH

N{\r,hLN )

NH, N

Cmaous 1: 3-(((mpem-Bymunoumemuicunin)okcu)memiu)-2-me muinupuonuH
TBSO =

-

N

TBS-CI (918 wr, 6,09 wmmomb) pobaemsiim k pacteopy CHoCla (20 mm) (2-
METWINHPUANH-3-mn)MeTanoda (750 mr, 6,09 mmornb) 1 umuaaszona (415 mr, 6,09 mmonb) npu
komMH. Temmn. [locne mepemermmnBaHusi B TeueHHWe 30 MHMH CMeCh pa30aBisUId BOIOU W
skcrparupoBamn JAXM (x 3). OObenuHeHHbIE OpraHuyeckue ciou cymwin Hag MgSOs,
OT(UIBTPOBAIM U KOHLEHTPpHUPOBaIH. OCTaTOK OYUINAIH C TOMOIIBIO (piam-xpomarorpadguu Ha
KOJIOHKE C cuyukareneM, 3ioupys cmecbto 0-50% EtOAc B cMecH reKCaHOB, ¢ MOJyYCHHEM
xenaemoro npoxaykra. XKX-MC paccuntannbiii aius Ci3HNOSi (M+H)™: 238,2. HalineHHsiii:
238,2.

Cmaous 2: Omun-2-(3-(((mpem-6ymunoume muacuiun) OKCu)memun) nUupuoun-2-

un)ayemam
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PactBop To (7,0 M) 3-(((mpem-6ymuaaMeTUIICUIIAI ) OKCH )METHI )-2-
metuamupuauHa (500 mr, 2,106 mmonp) oxnaxnamu a0 -78°C ¢ mocinenyroimumM npudaBIeHueM
n-Oytwmurus (1095 mkn, 2,74 mmons). Ilocne nepememmnBanus B Tedenue 1 4 mpu -78°C
OnHOM mopuueit nobasnsum nudTHIAKApOOHAT (765 Mk, 6,32 MMOJb). 3aTeM CMeCH AaBaliu
MEIJICHHO HAarpeTbCsi O KOMHATHOW TeMIepaTypbl U MepeMeIinBain B TedeHue Houu. Cmech
pasbaBmsuin BomHbIM pactBopoM NH4Cl u skctparmpoBamu XM (x 3). OObennHeHHbIE
opranuyeckue cjou cymwin Hang MgSQ4, ordunbTpoBamu U KOHIEHTpupoBaau. (OcTaTok
OYHINAIH C TOMOIIBIO (IdII-XpoMaTorpadu Ha KOJIOHKE C CHIIMKAreJieM, 3JIIONPYsl cMechio O-
50% EtOAc B cMecH rekcaHoB, ¢ nojydeHueM sxenaemoro npoaykra. JKX-MC paccuutaHHBIH
nisa CisHasNO3Si (M+H)™: 310,2. Haiinennsrii: 310,2.

Cmaous 3: 3-(5-amuno-2-((3-(cuopoxcumemun)nUpuOUH-2-un) memu)-

[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

NG N HO
NQl,mN’ _
NHz N N

I[aHHoe COCAUMHCHUEC MOJIydaid, UCIIOJb3ysd METOAWKHU, aHAJIOTMYHBIC ONMHCAHHbIM JIA

IIpumepa 41, Cranuu 1-Craguu 3, atun-2-(3-(((mpem-
OymMUITIMETUIICUIIAIT)OKCH)METII )TUPUANH-2-MT1)alleTaTOM ~ 3aMeHsIsl  MEeTHJI-2-(MTUpUANH-2-
mwn)anerat Ha Craauu 2. 3aTeM COOTBETCTBYIOIIMN Npoxaykr nomemand B 3 mu TI'® u
obpabatsiBanu 3 Ma 6 N pactsopa HCl. Cmecr nepemermBany npu KOMHATHOH TeMIiepaTrype B
teueHue 3 4. Cmech pasOaBmsmm Bogod u skcrparupoBaiu XM ( x 3). OObenuHeHHbIE
opranuyeckue cjou cymwin Hang MgSQO4, oTdunbTpoBamu U KOHIEHTpupoBajau. OCTaTok
OYHINAJIH C TOMOIIBIO (IIdII-XpoMaTorpadui Ha KOJIOHKE C CHIIMKAresieM, dJIIOUPYsl cMechio O-
20% MeOH B XM, c nonydenuem skemaemoro mnpoaykra. XXX-MC paccuuTaHHBIN 15
C1oH16N70 (M+H)™: 358,1. HalinenHsiii: 358,2.

Cmaous 4: 3-(5-amuno-8-6pom-2-((3-(cudpoxcumemun)nupuoun-2-un)memiun)-

[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

Br
&
N-\.,I,N-_N -
NH> N\ 4

JlaHHOE COeOMHEHHE MOJYyYal, WCIOJb3ysl METOAWKH, aHAJOTHYHBIE OMUCAHHBIM IS
IIpumepa 41, cramum 4, ¢ 3-(5-amuHO-2-((3-(TUIPOKCUMETHI)TUPUINH-2-UIT)METHII )-
[1,2,4]rpuazomno[ 1,5-clnupuMuann-7-mi)0eH30HUTPIIIOM, 3aMeHsst 3-(5-aMuHO-2-(upuauH-2-

unmetun )-[1,2,4]rpuazonol 1,5-c]nupumuans-7-mm)O0e H3OHUTPUIL. ITonyuennyro CMeChb
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pazbasisin Bogoi u skcrparupoaiid JIXM (x 3). OObearHeHHbIE OPraHUYECKUE CIIOU CYIIUITU
Han MgSQs, ordunbTpoBasn UM KOHUEHTpUpoBanu. [lodaydeHHBI OCTATOK OYMIIAIU (IIdII-
xpomatorpadueil Ha KOJIOHKe ¢ cuukareseMm, amoupys 0-15% MeOH B JIXM, ¢ nonyueHuem
xenaemoro npoaykra. XKX-MC paccuurannbiii 1ist C1oHisBrN7O (M+H)™: 436,1. HalineHHsiii:
436,0.

Cmaous 5: 3-(5-amuno-2-((3-(cuopoxcumemun)nupuoun-2-un)memun)-8-(4-
memunokcason-5-un)-[1,2,4mpuasonof 1,5-c [nupumuoun-7-un)benzonumpuin

JIaHHOE COeIUHEHUE TOJYYali, UCIOJb3ysl METOIUKH, aHAJOTHYHbIE OMUCAHHBIM IS
ITpumepa 42, c 3-(5-amuH0-8-6poM-2-((3 -(TUIPOKCUMETHIT ) TUP U UH-2-HJT ) METHI )-
[1,2,4]tpuazono[ 1,5-c|nupuMuanH-7-w1)0eH30HUTPIIIOM,  3aMeHsiss  3-(5-amuHO-8-Opom-2-
(mupunun-2-unmetun)-[ 1,2, 4]rpuazono[ 1,5-cjnupumMunun-7-un)OeH30HUTPUN, U 4-METHII-5-
(4,4,5,5-Terpamerni-1,3,2-nuokcadoponan-2-mn)okcazon (Ilpumep 61, cragus 1), 3amenss 1-
aTHI-5-(4,4,5,5-Terpamerni-1,3,2-nuokcadoponan-2-mn)- 1 H-nupasonom. KoneuHslii matepual
ounmmanu npenapatuHoit XKX-MC (pH 2, aunerorutpuin/sona ¢ T®Y) ¢ nonydeHnem npoaykra
B Busie TOY comu. XKX-MC paccunrannsiii 1asa C23HioNsOr (M+H)™: 439,2; Haiinennsiit: 439,2.

IIpumep 92. 3-(S-amuno-2-((1-metun-1H-nupa3zon-3-ua)mernn)-8-(4-meTuaoxcaso-

5-nn)-[1,2,4]Tpuasono|1,5-c]nupumMuanH-7-n1)0eH30HUTPHUI

=N |
(SN N
Ny
N \
N N/ Noy
\r N
NH;
Cmaous 1: Memun-2-(1-memun-1H-nupazon-3-un)ayemam
N’Nj
O y A

Auernnxnopun (0,355 mn, 4,99 mmons) nobasnsan k MeOH (3 mun) mpu 0 °C, a 3atem
nepememuBaiu B TeueHue 20 muuyT. K 3T0l cmecu mobaemsumm 2-(1-merwn-1H-nupason-3-
WI)yKCycHYrO KUCoTy (140 mr, 0,999 MMoJIb), a 3aTEM CMECh MEPEMEIINBAITN MTPU KOMH. TEMII.
B TeUeHHe HOYH. PacTBOpUTENb yAAJsUIM, a OCTATOK HCIIOJIb30BAIM HETIOCPEACTBEHHO Ha
cnenyromeii craguu. XKX-MC paccumtanseii s C7HiiN>O, (M+H)™: 155,1; HalineHHsI:
155,1.

Cmaous 2: 2-(1-memun- | H-nupason-3-un)ayemo2uopasuo

/
N

o N/
H,N-NH
I'mnpasun (0,061 mn, 1,946 mmonb) nobasnsnm pactBopy Metwa-2-(1-merun-1H-

nupason-3-mn)anerara (0,15 r, 0,973 mmonb) B 3taHone (1,5 mi) mpu KOMH. TEMIL, a 3aTeM

PEaKLMOHHYIO cMech nepeMemnBanu U nepemewmnBanu npu 100°C B Teuenue 2 4. Ilocne



208

OXJIAXKACHUSA OO0 KOMH. TCMII. MOJYYCHHYHO CMECh YaCTUYHO KOHLUCHTPUPOBAJINU 1O O6paSOBaHI/I$I
TBepaoro Bemecta. K stoit cmecu nmobasnsimu mustmiosbiid 3¢gup (1,0 mut), U monmydeHHOE
TBEpPAOE BEINEeCTBO cobupanu (uiabTpauued, MpOMbIBAIA 3QUPOM H CYLUIWIA C MOJTyYSHUEM
JKEAeMOro TIpOAyKTa B BHIE O€Noro TBEPAOro BEINeCTBA, KOTOPOE MHCIOIb30BAIN Ha
cnenyrommei craguu 6e3 nanpHeimein ounctku. XXX-MC paccuurannsiit aius CeHiiNsO (M+H)™:
155,1; naiimeHusii 155,2.

Cmaous 3: 3-(5-amuno-2-((1-memun-1H-nupazon-3-un)memun)-[1,2,4]mpuasonof 1,5-

c[nupumuoun-7-un)oe H30HUMpUI

N
/QWN ]
= £ e
N* p

N‘\“rN‘N
NH;

JlaHHOE COeNMHEHHEe TOJyYaH, UCTOJb3Ys METONWKY, aHAJOTMYHYK OMHUCAHHOW IS
ITpumepa 41, Cranuu 3, 3amenss 2-(mupuanH-2-un)aneroruapasun 2-(1-merun-1H-nupazon-3-
un)aueroruapazuaom. KX-MC paccuuranneii g Ci7HisNg (M+H)™: 331,1; HalineHHbI:
331,1.

Cmaous 4: 3-(5-amuno-8-6pom-2-((1-memun-1 H-nupaszon-3-un)memun)-

[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

Br N
SN Y /
NYNW’

NH;

NBS (35,6 mr, 0,200 mmonb) nobasysuin Kk cmecH 3-(5-amuuo-2-((1-metun-1H-nupazon-
3-un)merun)-[1,2,4]tpuazono[ 1,5-c|nupumunus-7-un)oensonutpuia (66,0 mr, 0,200 Mmosb) B
JIMCO (0,4 mn)/CH2Cl2 (0,4 mi) mpu -30 °C, U peaklMOHHYIO CMeCh nepememuBaiud 1 d.
PacTBopuTtens ¢ HU3KOH TeMIepaTypoil KUIIEHUsI yAAJsUIH, U K OCTaTKy NOOaBJIsLTH BOAY. 3aTeM
NIOJIY4€HHOE TBEP/IOE BELIECTBO COOMpanu (pruibTpanueil U Cyuriiy, 9ToObl OJTYYHUTh MPOAYKT,
KOTOPBIH HEMOCPEACTBEHHO UCIIONB30BaIH Ha cienyrouei ctaauu. KX-MC paccuntaHHbIN 115
C17H14BrNg (M+H)": m/z=409,1; naiinennsi 409, 1.

Cmaous 5: 3-(5-amuno-2-((1-memun-1H-nupazon-3-un)memun)-8-(4-memunoxcason-3-
un)-[1,2,4[mpuazonof1,5-c [nupumuoun-7-un)6enzonumpun

Cwmecp 3-(5-amuHO-8-6pom-2-((1-merun-1H-nimpaszon-3-um)mermn)-[ 1,2,4]rpuasono[1,5-
c]mupumunns-7-un)oenzonurpmna (10,0 mr, 0,024 mmonb), 4-merun-5-(4,4,5,5-rerpamerin-
1,3,2-nuokcaboponan-2-min)okcasona (10,22 mr, 0,049 mmonn), CsF (18,56 mr, 0,122 mmonb) u
xjop(1-T-Oyrununaennn)| 2-(qumuknorekcuidocduno)-2',4',6'-rpu-uzonponui-1,1'-
oupennn|namnagus (1) (1,355 mr, 2,443 mxmonb) B auokcane (0,5 mi)/Boxme (0,1 mu) BHavane
IIPOAYJH a30TOM, a 3aTeM HarpeBajiu U nepememnsany npu 105°C B reuenue 2 4. PeakinoHHy0
CMeCh 3aTeM OXJIAKIAJHU 0 KOMH. TEMIL. U KOHIeHTpuposaiu. [lonyueHHy0 cMech pa3OaBisuiu

alleTOHUTPUJIOM/BOION ¥ oummiand ¢ nomouipto  mpenapatuBHoit XXKXMC  (pH 2,
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aneronutpwi/soga ¢ TO®VY) ¢ monydeHneM skeaaeMoro mpoaykra B Buge ero comu TOY. XKX-
MC paccunrannoe st C21HisNoO (M+H)™: m/z=412,2; nalinenHoe 412,2.
IIpumep 93. 3-(S-amuno-2-((1-merun-1H-nupa3on-3-ui)meruni)-8-(oxcaszon-S-ui)-

[1,2,4]Tpna3ono[1,5-c]nupumuaun-7-uia1)0eH30HUTPHI

NYrLN/
NH;

JlaHHOE COeNMHEHME TONY4Yasd, HWCIOJB3ysl METOAMKH, AHAJOTHYHbIE OMHCAHHBIM B
IMpumepe 92, Cragum 5, 3amensis 4-merun-5-(4,4,5,5-terpamerun-1,3,2-arokcaboponan-2-
WJT)OKCA30T 5-(4,4,5,5-terpametmii-1,3,2-n1okcabopoiaH-2-HT)OKCA30JIOM. KX-MC
paccuurannoe aiast C20HisNoO (M+H)™: m/z=398,1; naiinennoe 398,1.

IIpumep 94. 3-(S-amuno-2-((3-MeTUINHPUANH-2-UI)METOKCH)-8-(MUPUMUANH-4-I]T)-

[1,2,4]Tpua3ono|1,5-clnupumugun-7-ui1)0eH30HUTPUI

N
I
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N
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Cmaous l: 3-(5-(buc(4-memoxcubdensun)amuno)-2-6pom-8-(nupumuoun-4-uni)-

[1,2,4]mpuazonof 1,5-c[nupumuoun-7-un)oensonumpun

N
R
=N
,; o /N
N/O N“\‘rN“N)_Br
N
0"‘-.

K cmecu 6pomuna menu (II) (91 mr, 0,407 mmonb) u mpem-oymun autputa (0,054 mo,
0,407 mmonp) B aueroHuTpuie (3 mi) B atMocdepe azora npu S0°C nobasisiu no karsiM 3-(2-
aMHHO-5-(06uc(4-meTokcnben3nn)aMuHo)-8-(mupumuans-4-mn)-[ 1,2,4]rpuazono[ 1,5-
c]mupumunns-7-un)oensonurpmwn (100 mr, 0,203 mmons) (w3 Ilpumepa 69, cramum S5) B
aneronutpuiie (3 mi). Cmech nepemermBaiu npu S0°C B Teuenune 2 dacos. [locie oxmakaeHus
OO0 KOMHATHOW Temmeparypsl mobasmsuiu 1 N Bogubii pactBop NH4OH (20 mun), u cmech
Tprwkabl skcrparupoBanu CH2Cly (20 mur). OObenuHEHHbIE OPraHUYECKHUE CJIOM CYIIWIA Haj
cyabdarom HaTpus, QUIBTPOBAIM W KOHLEHTpUpoBanu. HeouuineHHOe BeELIECTBO OYMIIAIN

xpomarorpaduell Ha KOJIOHKe C CHJIMKarejeM, 3Joupys cmecbio 50-100% stunanerar/rekcas, ¢
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nonyueHueM skemaemoro nponykra. JKX-MC, paccumrannoe mna C3HxeBrNsO» (M+H)™
m/z=633,1; HalineHHoe 633,2.

Cmaoua  2:  3-(5-amuno-2-((3-memunnupuoun-2-ui)memoxcu)-8-(nupumuoun-4-un)-
[1,2,4]mpuazonof1,5-c[nupumuoun-7-un)oenzonumpun

Cycnensus rugpuna Hatpus (60% B mMuHepanbHOM Mache, 3,8 mr, 0,095 mmons), 3-(5-
(6uc(4-merokcubensna)aMuHo)-2-6pom-8-(mupumuaun-4-mn)-[ 1,2,4rpuazono[ 1,5-
c]mupumuaus-7-un)oenzonurpuna (20 mr, 0,032 MMoJb) U (3-METUIMUPUANH-2-UT)METAHOIA
(9,1 Mk, 0,095 mmonb) B 1,4-nuokcane (1 mu) HarpeBanmu u mnepemeunBanu npu 110°C B
atMocdepe a3oTa B TeUeHHE HOYM. PEaKIMOHHYIO CMECh 3aTeM OXJIAKOAId A0 KOMH. TEeMIL,
KOoHUIeHTpupoBaiu u godassu TOY (1,0 mi). [TonyyeHHYO CMECh 3aTeM MepeMeInBaId Mpu
110°C B Tewenwe 30 MMH, OXJIQXJadd OO KOMH. TEMIL, pPa30aB/sUId aLETOHUTPUIIOM,
or¢unprpoBamu U ounmamu npenapatusHod JKX-MC (pH 2, aneronurpmi/Bona ¢ T®VY) c
nosyyeHueM xenaemoro nponykra B Buae conu TOY. XKX-MC paccuurannsbiii ansa C23HisNoO
(M+H)*: m/z=436,2; naiinennsiit 436,2. '"H SIMP (600 MI'u, JIMCO) & 8,97 (n, J=1,4 T'n, 1H),
8,88 (n, /=5,2 I'y, 1H), 8,58-8,52 (M, 1H), 7,97 (n, J/=7,8 T'y, 1H), 7,88 (un, J=5,4, 1,4 I'y, 1H),
7,85 (ar, J=7,5, 1,5 I'u, 1H), 7,78 (T, J=1,8 I', 1H), 7,60-7,54 (m, 2H), 7,53 (1, J=7,8 I'y, 1H),
5,69 (¢, 2H), 2,48 (c, 3H).

IIpumep 95. 3-(S-amuno-2-((6-MeTUINHPUAHH-2-UI)METOKCH)-8-(MUPUMUANH-4-1T)-

[1,2,4]Tpna3ono|1,5-c]nupumugun-7-ui1)0eH30HUTPHUI
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JlaHHOE COeaMHEHHe MOJy4ald, UCIOJb3ysl METOAMUKH, aHAJOTUYHBIE ONUCAHHBIM IS
ITpumepa 94, (6-MeTUINMHMPUANH-2-HJT1)METAHOJIOM 3aMeHsIs (3-MeTHIMUPUINH-2-HT)METAHO Ha
Cragun 2. Heouumenssii npoaykr oummanu npenapatusHoit XX-MC (pH 2,
aneronutpwi/Boga ¢ TOY) ¢ mnonyueHuem nponykra B Buge TOY comu. XKX-MC,
paccuurannoe st C23HisNoO (M+H)™: m/z=436,2; naiinennoe 436,2.

IIpumep 96. 2-((S-amuno-7-(3-unanopenn)-8-(mupuMuaAnH-4-1.1)-
[1,2,4]Tpna3ono|1,5-clnupumMuauH-2-UiI)MeTOKCH)0eH30HUTPHI
N
“
N
NF - ’N,
Na N~
Y N o)
NH;
4
N/
Cmech 3-(5-amunO-2-(x1OpMeETHN)-8-(TMpUMHUAUH-4-11)-[ 1,2 4] Tpnazomno[ 1,5-

¢ |mupumuans-7-mn)denzonutpuia (20 mr, 0,055 mmonb) (u3 Ilpumepa 72, cranuu 4), Cs2COs
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(35,9 wr, 0,110 mmomnb) u 2-rugpokcudenzonurpuna (13,1 mr, 0,110 MMonb) B aneTOHUTpHUIIE
(1,0 M) HarpeBamu u nepemernnBany npu 70°C B Teuenne 1 u. IlonmyueHHYIO CMech 3aTem
OXJIAXKaJIU A0 KOMHATHOH TEMIIEpaTyphl, pa3daBisiiM METaHOJIOM, (UIBTPOBAIM U OYMIIAIN
npenapatuBHoii KX-MC (pH 2, aueronurpun/Boga ¢ T®Y) ¢ monydyeHuem >xenaemMoro
nponykta B Bune conu T®Y. KX-MC, paccuutannoe mis CauHisNoO (M+H)™: m/z=446,1,
HalimeHHoe 446,2.

Ipumep 97. 3-(S5-amuuo-2-(((3-Me THINHPUANUH-2-HJ)METHJ )AMHHO)-8-(MMPUMHUHUH-

4-un)-[1,2,4]Tpuasono|1,5-c]nupumMuanH-7-n1)0eH30HUTPHUT

Cmecy TtpudTHiopropopmmara (0,029 wmn, 0,176 wmmomnb), 3-(2-amunHO-5-(6mc(4-
METOKCUOEH3MIT)aMUHO)-8-(mupumuanH-4-un)-[ 1,2,4]rpuasonol 1,5-cJnupumuann-7-
win)benzonurpmnia (20 wmr, 0,035 wmmomp) (w3 Ilpumepa 69, cragmu S5), u  3-
metunnukoauHagbaeruaa (12,8 mr, 0,105 mmone) B EtOH (1 M) nepememusanu npu 120°C B
Te4eHre HOYM. PeaknnoHHy cMech 3ateM oxjaxknaiu 1o 0 °C, u mobaemsuim NaBHy (4,0 wmr,
0,105 mmons). ITocne nepememuBanust npu 0°C B TedeHne | 4, peakMOHHYIO CMECh raCHIIU
HeckobkuMH KampsiMu T®Y u pasdasmsiin MeOH. 3areM HEOUMIIEHHYIO CMECh OYMIINANN
npenapatuBHoil XKX-MC (pH 2, auneronurpun/Bopa ¢ TOVY) ¢ nmonyuyeHHEM NMPOMEXYTOYHOTO
coeanHeHus1, Kotopoe 3areM pactBopsii B TOV (1,0 mu). ITonyueHHyr0 cMech nepeMernBaim
npu 120°C B TeyeHue 25 MUH, OXJIAXKTAId IO KOMH. TE€MIl., pa30aBJisjii allETOHUTPUIOM U
ounmmaiu mnpenaparuBuoit XX-MC (pH 2, aueronurpuwn/Boga ¢ T®VY) ¢ nonydenuem
xenaemMoro mpoaykra B Buzge comu TOY. XKXX-MC, paccuurannoe misi CasHioNio (M+H)™
m/z=435,2; natinenHoe 435,2.

IIpumep A. Ananu3s nukandeckoro AM® GS peuentopa ageHoznHa A2A

Crabunpao TpanchurmpoBannble kiaetkn HEK-293, skcnpeccupyromme denoBedecKuil
aneHo3nHOBbIH penentop A2A (Perkin Elmer), nognep:kuBaroT B KyibTypanbHoi cpene MEM ¢
10% FBS u 400 pr/ma reserunun (Life Technologies). 3a 18-24 yaca no aHann3a reHETHIMH
ynanstoT u3 Kynbtypbl. Habop cisbio cAMP-GS Dynamic, ucnonb3yromuii Texnonorutdo FRET
(pryopecuieHTHBII pe30HAHCHBIN MEPEHOC SHEPTUH), UCTIONB3YIOT AJIST U3MEPEHUs] HAKOTUICHHUS
HAM® B knerkax. CoenquHEHHs MO HACTOALIEMY M300PETEHHI0 B MOIAXOMAIIECH KOHLEHTPALUU
cmemnBaroT ¢ 10000 KIETOK/MyHKY B 90-TyHOYHBIX OEJNbIX IMUIAHIIETaX C MOJIOBUHHBIM 00BEMOM
ayHok (Perkin Elmer) B Teuenme 30 MuMH mnpu KOMHATHOW Temreparype (KOMH. TEeMIL),
octopoxkHO BerpsixuBasi. Aronuct CGS21680 (R&D Technologies) mpu 4 HM nobGaBnsroT B
KOKIYK JOyHKY Ha 60 MHMH IpU KOMH. TEMIL, OCTOPOXHO BCTpsAXuBasi. PeareHTel s
oOHapy>xeHus1, MedeHHbIH d2 TAM® (akuenTop) u kpuntar aHTH-UAM®P (noHOpP) 1OOABISIOT B
KQXyI0 JIYHKY B TedeHHne 60 MHH IIPU OCTOPO’KHOM BCTPSIXMBAHUHU IPU KOMH. TeMIl. [InaHmerst

cuntbiBatoT Ha Pherastar (BMG Labtech), paccuutbiBaroT cooTHOIIeHHE (HIyOopeCLEeHIINH
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665/620 u ompenenerne ECso BBINOTHSIOT myTeM moadopa KPUBOW MPOLEHTa KOHTPOJS IO
CPaBHEHHUIO ¢ JIorapu()MOM KOHIICHTPALMH COeIMHEHUs ¢ ucoib3oBanreM GraphPad Prism.

IIpumep B. Ananus nukandeckoro AM® GS peuentopa azeHosuna A2B

CrabunpHo Tpanchuuuposansbie kinetku HEK-293, skcnpeccupyromue uenoBedeckuit
aneHo3nHoBbIN pernentop A2B (Perkin Elmer), nonnepusanu B kyibrypanbHoii cpene MEM ¢
10% FBS u 100 ur/mn renernuns (Life Technologies). 3a 18-24 waca 1o aHanmn3a reHeTHLUH
ynassuia u3 KyasTypbl. Habop cisbio cAMP-GS Dynamic, ucnosns3yrouuii Texuonoruto FRET
(dyopecueHTHBII pe30HAHCHBII MEPEHOC YHEPTHHU ), UCTIOIB30BAH ISl U3MEPEHUST HAKOTIJICHHUS
HAM® B knerkax. CoenquHEHUs MO HACTOSALIEMY M300PETEHHIO B MOIAXOMALICH KOHLEHTPALUU
cmetruBasi ¢ 10000 kIeTOK/IYHKY B 96-TyHOUHBIX O€JbIX IUIAHIIETaX C MOJIOBHHHBIM 00BEMOM
ayHok (Perkin Elmer) B Teyenue 30 MUH IpU KOMH. TE€MIL., OCTOPOJKHO BCTPSIXUBAst. ATOHHCT
NECA (R&D Technologies) npu 12 HEM no0aBisin B Kaxayro JIYHKY Ha 60 MUH NP KOMH.
TEMIL., OCTOPOXKHO BCTpsIXHBasi. PeareHTol aiisi oOHapykeHus1, MeueHHbIH d2 tAM® (akuenTop)
u kpunrtar aHTU-UAM® (moHOop) noOaBIsIM B KaXKAYH JIYHKY B TedeHue 60 MHH mpu
OCTOPOKHOM BCTPSXMBAaHUM TPH KOMH. Temr. llmanmerer cumreiBanin Ha Pherastar (BMG
Labtech), paccumutsiBamu cooTHomeHue ¢uyopecueHmu 665/620 u omnpenenenne ECso
BBIITOJIHSUTM MyT€M MMOA0Opa KPHUBOH NPOIEHTa KOHTPOJS MO CPaBHEHUIO C Jorapugmom
KOHLIEHTPALUK COeANHEHus ¢ ucnoip3opanneM GraphPad Prism. [lanasie ECso monyyanu stum
MeTozOM npuBeneHbl B Tabnune 1.

IIpumep C. Ananus A2A Tag-lite® HTRF

AHanu3bpl IPOBOAWIN B YePHBIX 384-TyHOUHBIX MOJUCTUPOJIBHBIX IUIAHIIETAX C HU3KUM
oobemoM (Greiner 784076-25) B koneunoMm obbeme 10 M. TecTupyemble coenuHeHNs BHavYae
nocnenosarenbHO pazdasisiy B IMCO u nobasnsiaun 100 HI B IyHKH IJIaHIIETa 10 JOOaBICHUS
Apyrux komnoHeHToB peakiuu. Koneunas konuentpauus JIMCO cocrasnsina 1%. Knerkw,
meueHnble Tag-lite® anenosunom A2A (CisBio C1TT1A2A) pasbasnsuiu 1:5 B Oydepe Tag-lite
(CisBio LABMED) wu uenrpudpyrupoBamu 1200 r B Tteuenume S5 wmumHyT. Ocamok
pecycnienaupoBaiu B 00beme 10,4 X HavyampHOTrO 00beMa KJIeTOYHOM cycrniensuu B Oydepe Tag-
lite u mobaBnsim (IyOpeCUEHTHBIN JIMTaH aHTAarOHHMCTAa aleHO3MHOBOrO peuentopa A2A Red
(CisBio LOOSS8RED) B xoneuHoi#i koHueHTpauuu 12,5 HM. 10 MKJI cMeCH KJIETOK W JIMTaHIa
n00aBIISIN B aHAJUTUYECKHE JIYHKH M MHKYOHMPOBAJIM NMPH KOMHATHOH TeMIepaTtype B TEYCHUE
45 wmmHyT mepen cuuthiBaHueM Ha IutaHmer-punepe PHERAstar FS (BMG Labtech) ¢
ontuueckuMm  moxaysiem HTRF  337/620/665. PaccuuThiBamy  MpPOLEHT  CBSI3bIBAHUS
dbayopecuenTHoro juranaa; rae 100 HM koHTponbHOro anrtaronucta A2A ZM 241385 (Tocris
1036) 3amemaer nurann Ha 100%, a 1% JAMCO umeert 3amernenne 0%. {lanHbie % CBsI3bIBAaHUS
0 CPaBHEHUIO C JIOrapuMOM KOHLIEHTpPAIlMM WHIHOUTOpa COOTBETCTBOBAIU MOJENH
KOHKYPEHTHOTO CBs3bIBaHUs ¢ ogHUM caiitoMm (GraphPad Prism, Bepcus 7.02), rne KoHCTaHTa
muranna=12,5 #’M u nmurang Kd=1,85 uM. Jlannele Ki monyyanu 3TuM METOOM NPHUBENEHBI B
Tabnuue 1.

IIpumep D. Ananus cBsizbiBaHus Ha GpuiabTpax A2B

AHanu3bl IPOBOAAT B MOJMIIPONMICHOBBIX IIJIAHIIETaX ¢ riyOokumu gyHKamu (Greiner
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786201) B koHeuHoM oObeme 550 mki. TecTupyemblie coeqUHEHNsT CHavala CEPUHHO Pa3BOIAT B
JIMCO, 3arem B JyHKH IUIaHIIeTa A00aBiSIOT 5,5 Mk mepen noOaBieHHEM JPYTrHX
KOMIOHEHTOB peakuuu. Koneunas konueHntpauus JMCO cocraBiasier 3%. Knerounsle
memOpanel HEK293, cBepxskcrnpeccHpyromye 4eoBeUecKuii aJeHO3UHOBBIN peuentop A2B
(Perkin Elmer ES-113-M400UA), pas6asmsttor no 40 ur/ma B 50 MM HEPES pH 7,0, 5 MM
MgClz, 1 mM DTK (anamuruueckuii Oydep). [3H] 8-mmxmonentun-1,3-1unponuikcaHTuH
(Perkin Elmer NET974001MC) pa3Bopst B aHanutudeckom 0ydepe+22% JIMCO no 24,2 HM, a
3aTeM JOMOJHHUTEIBHO pazdaBisitoT 1o 1 HM nobaBneHueM K pazOaBieHHbIM MeMOpaHaM. 545
WI cMecu MeMOpaHbl M JIMTaHAa OOOABJSIIOT B AHAJIUTHUYECKHE JIYHKM M HHKYOMPYIOT Ha
melikepe NpH KOMHATHOW Temmepatype B TedeHue | daca. 3atreM MeMOpaHHYIO CMeECh
buasTpyroT uepe3 ¢unbTpoBaibHbli TiaHmer UniFilter GF/C (Perkin Elmer 6005174),
npensapurenbHo nporutanHbiii S0 MM HEPES pH 6,5, 5 MM MgCl,, 1 MM D/ITK 0,5% BSA, a
3ateM mpombiBalOT S5 M jensabiM S0 MM HEPES pH 6,5, 5 MM MgCl,, 1 MM 3ATK 0,2%
BSA. 50 pn xokreitna MicroScint™ (Perkin Elmer 6013621) no0aBisiroT, M IJIaHLIETHI
cunteiBatoT Ha Topcount NXT FS (Perkin Elmer). PaccunTeiBatoT mporuent cesi3piBanus [3H]
muranna, rae 1000 ’M kontponst LUF 5834 (Tocris 4603) 3amemaer nurang Ha 100%, a 3%
JIMCO wumeer 3amemenune 0%. JlanHple % CBs3BIBAHMS MO CPABHEHHMIO C Jorapugmom
KOHLIEHTPALMM WHTUOMTOpPAa COOTBETCTBYIOT MOJIEIH KOHKYPEHTHOTO CBSI3bIBAHUS C OIHUM
caiirom (GraphPad Prism, Bepcust 7.02), rae koHcTanTa muranga=2 HM u suraag Kd=13 M.

IIpumep E. Ananus cesizeiBanus Al u A3 SPA

Oba ananmza npoBoaAT B 384-IyHOUHBIX O€JbIX MOJUCTHPONbHBIX IutaHmeTax (Greiner
781075) B xoneunoMm obwveme 50 mxs. MHruourops! cnepsa cepuito passomsar B JIMCO u 100
HJI 100aBSIIOT B JIYHKH IUJIaHIIETa Iepen A00aBleHHEM JPYrHX KOMIIOHEHTOB pPEaKIMH.
Koneunas xonuentpamms IMCO cocrasnser 2%.

I'panynsl SPA w3 cunukara WUTTPUS, MOKPBITbIE arrjlOTUHUHOM POCTKOB ITLIEHULIBI
(Perkin Elmer RPNQO0023), u knerounsie MemOpanbl CHO-K1, cBepxakcmpeccUpyroiiue
Ka Kbl pelienTop afeoHuHa uenoBeka, nHKyoupyoT B 50 MM HEPES pH 7,0, 5 MM MgCl, 1
MM DNITK (amamutuueckuit Oydep) Ha poropHoit memanke 2 waca npu 4 °C. I'panyisl
ocaxnaroT HeHTpudyrupoanuem npu 6000 g B TeueHHe OAHONH MUHYTHI, a 3aTEM OTOPACHIBAIOT
CYNIEpHATAHT C HECBsI3aHHOW MeMOpaHOil. ['paHyibl MOBTOPHO CYCIEHAMPYIOT IO HCXOIHOTO
oObemMa B aHamuruueckoM Oydepe. Kaxmpii pagwonurann pasBomsatr B Oydepe ans
aHamuza+22% JAMCO B 12,2X KOHEYHOW KOHLIEHTPALMH, a 3aTeM NOOaBJISIIOT K CYCIIEH3UHU
rpanys SPA. 50 pn peaknuonHoit cmecu SPA-rpanyn no0aBisiiOT B aHAUTUYECKUE JTYHKUA U
IUTAHIIETHl BCTPsiXxuBatoT npu 600 00./MuH B TeueHne 1 4 mpu KOMHATHOH Temrepartype. 3arem
rpaHyJiaM JarT OcecTb B TedeHue | yaca mepen cumthiBanueM Ha Topcount NXT FS (Perkin
Elmer). PaccunTpIBatOT MPOLEHT CBA3bIBAHUS PATHOAKTHBHO MEYEHHOTO JIMTAH/A, T11e KOHTPOJIb
npu > 100X Ku 3amemaer nurang Ha 100%, a 2% JIAMCO umeer 3amenienue 0%. anubie %
CBSI3bIBAHUS 110 CPABHEHUIO C JIOTapu(MOM KOHLEHTPALMA MHIHOUTOPA COOTBETCTBYIOT MOZENH
KOHKYPEHTHOTO CBs3bIBaHMA ¢ ogHUM caiitom (GraphPad Prism, Bepcust 7.02). YcnoBus aHanmusa

NnpeaAcCTaBJICHBI B Ta6J'II/II_[e HUXKCE.
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KomnoneHTr! aHanmsa Al A3
SPA aHynsl B Oydepe
Ay yoep 3 mr/mn 1,25 mr/mn
Hepes
60 pr/mn 20 ur/mn
MemGpana _ .
Perkin Elmer ES-010 Perkin Elemer ES-012
1 uiM [3H] DP-CPX 0,1 uM [1251] MECA
Panuonurann (Perkin Elmer NET974) (Perkin Elmer NEX312)
Kp=1 aM Kp=0,8 uM
1 uM DPCPX 0,1 uM IB-MECA
Kontpons
(Tocris 0439) (Tocris 1066)

Taoauna 1. lauueie Axa Ku (Ilpumep C) u mansasie Az tTAM® ECso (ITpumep B)

NMpEACTABIICHBI HUXKE.

Ipumep Ne Aza Ki A cAMP_ECso
(M) (#M)
1 T i
2 T+t H/1
3 T+ H/1
4 T T
5 T+ T+
6 T+ H/T
7 T+ T+
8 T H/1
9 Tt H/1
10 T T+
11 T+ H/1
12 T+ H/JT
13 4 H/JT
14 T T+
15 T T+
16 T T
17 T T+
18 T+ T+
19 T T
20 T Tt
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89 ¥ ¥
90 ¥ ¥
91 ¥ ¥
92 ¥ ¥
93 T T
94 ¥ ¥
95 t T
96 T T
97 ¥ ¥

T oboznauaer Axa Ku nimu Azg TAM® ECso < 10 HM,

T+ obo3nauaer Axa Ku mmn Az tAM® ECso > 10 HM, HO < 100 HM,

717 obosHauaer Aza Ku i Asg tTAM® ECso > 100 HM, HO < 1 MKM,

7711 obosHauaer Aza Ku mmn Azg tAM® ECso Beime, uem 1| MkM.

JUis cneuuaaucToB B JAaHHOW OOJACTH TEXHUKH M3 MPEIbIAYINEro OMUCaHus OyayT
OYCBHUIHbI PA3JIMYHBIC MOI[I/I(bI/IKaLII/II/I I/1306peTeHI/I$I, B OOIIOJIHCHHUEC K OIIMCAHHBIM B AAHHOM
AOKYMEHTE. HpennonaraeTCﬂ, YTO TaKue MOI[I/I(bI/IKaLII/II/I TAKXKE HaxXOAATCA B paMKax
npuiaraeMoii popmyisl m3obperenns. Kaxnoe ynomuaanme, BKIIIOYasi BCE MATEHTHI, TATEHTHBIE
3as4BKU U HY6J'II/IKaLII/II/I, HUTUPYEMBIC B I[aHHOI\/'I 3as4BKE, BKJIIOYUCHBI B I[aHHbIﬁ AOKYMECHT B
MIOJTHOM 00beMeE MOCPEACTBOM CChLIKH.

1. Coenunenne ¢popmysl (I):

HY R 0

Wi ero (hapMaleBTHUECKH TIPUEMIIEMAst COJTb, TJIE:

X npencrasnser coboit CR?;

R! sui6pan us H, C1s ankuna, Ca- ankenuna, Crc ankuauna u Ci.6 TaJOreHAIKUIA,

R? puibpan u3 H, D, ranorena, Ci¢ ankuna, Ci ranzoresankuna, Cr ankenuna, Ca
ankuauna, Ce4 apuna, Cs.s4 umkioankuia, 5-14 uneHHoro rerepoapuia, 4-14 dneHHOTO
rerepouuknoankmna, Ce.14 apun-Cis ankuna-, Cs.4 muxnoankui-Ci.¢ ankuna-, (5-14 @ieHHoro
rerepoapun)-Ci.6 ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.s ankuna-, CN, NO,, OR?,
SR¥Z, NHOR®, C(O)R"2, C(O)NR®ZR% C(O)NR2(OR*), C(0O)OR*, OC(0)R"2, OC(O)NR*2R%,
NRZR% NRYNRRE, NRSC(0O)R?2, NRZC(0)OR¥, NRC(O)NR®2R% C(=NR)R"2,
C(=NR®)NR®2R%? NR?C(=NR2)NR®2R% NRC(=NR?)R"?, NRZS(O)NRZR%, NR*S(O)R??,
NR2§(0),R"2, NRZS(0)(=NR})R"2, NRS§(0);NR’R% S(O)R®2, S(O)NRR¥ S(0),R
S(0):NR“R%,  OS(O)=NR)R" 0OS(0)R*?>, SFs, P(O)R”R#  OP(O)(OR")(OR?),

P(O)(OR™)(OR?) u BR?R*?, mpuuem Ci-6 ankun, Ca ankenun, Crs ankunun, Ce.4 apui, Cs-ia
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LUKJIOANKUJ, 5-14 unenHsiii retepoapuin, 4-14 unenssiii rerepouukioankus, Ce.14 apun-Cis
ankmi-, Cs.g4 muknoankmwi-Cire ankwi-, (5-14 unenssiii rerepoapun)-Cis ankwi- u (4-14
ujleHHbIi reTepouukoankun)-Ci.c ankui- u3 R? | kasxasiii HeoOs3aTeabHO, 3aMelensl 1, 2, 3, 4,
5, 6, 7 unu 8 HE3aBUCUMO BBIOPAHHBIMH 3aMeCcTUTESIMU R ¢

R’ Buibpan u3 H, D, ranorena, Ci. ankuna, Ci¢ ranorenankuna, Cr ankenuna, Ca
ankuamna, Ce.4 apuna, Cs.4 mukioankuina, 5-14 unenHoro rerepoapuna, 4-14 wneHHOro
rerepouuknoankuna, Ce.14 apun-Ci.¢ ankuna-, Cs.i4 muxnoankui-Ci.e ankuna-, (5-14 4anennoro
rerepoapun)-Ci.¢ ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.¢ anmkuna-, CN, NO,, OR®,
SR® NHOR®, C(O)R®, C(O)NR®R%, C(O)NR®(OR?), C(O)OR*, OC(O)R", OC(O)NR®R%,
NRC3RCB, N’RC3N’RC3Rd3’ NRC3C(O)Rb3, NRC3C(O)ORa3, NRC3C(O)NRC3Rd3, C(:NRe3)Rb3’
C(:NRS3)NRC3Rd3, NRCSC(:NReS)NRc3Rd3’ NRC3C(:NRe3)Rb3’ NR¢3 S(O)NRC3Rd3, NRC3S(O)Rb3,
NR®S(0)RY, NRZS(0)(=NR#)RP, NRS(0),NR“RE S(O)R®, S(O)NRSR%, S(0),RM,
S(0):NR®R®,  OS(O)=NR#®)RM, 0OS(0):R*®, SFs, P(O)RPR# OP(O)(OR™)(ORP),
P(O)(OR™)(OR®) u BRPR®, npuuem Ci-6 ankun, Ca anxenmn, Crs ankunmn, Ce.4 apun, Ci-1a
LUKJIOANKUJ, 5-14 unenHsiii retepoapui, 4-14 unenssiii rerepouukioankus, Ce-14 apui-Cis
ankmi-, Cs.g mwknoankmwi-Cires ankun-, (5-14 unennsiii rerepoapun)-Cis ankwi- u (4-14
ujleHHbIi reTepouuknoankun)-Ci.c ankui- u3 R® | kaxasii HeoOs3aTeabHO, 3aMelensl 1, 2, 3, 4,
5,6, 7 unu 8 HE3aBUCUMO BLIOPAHHLIMU 3aMecTUTeNAMHU R P;

Cy! npencrasnsier co6oit Ce.14 apun, Cs-14 UUKIOANKH, 5-14 uleHHBIH reTepoapu UiH
4-14 unenselii rerepoumknoankui, npudeM Ce.s apun, Cs.i4 LMKIOANKWI, 5-14 4neHHBIA
rerepoaprl Win 4-14 4jaeHHbIH TeTepOLUKIOANKII HeoOs3aTenbHo 3ameneH 1, 2, 3,4, 5, 6, 7
WM 8 HE3aBUCUMO BbIOpaHHbIME 3amecTuTesiMu RE unn RM;

Cy? npenctasnser co6oii Ce.14 apun, Cs.14 LIUKIOANKUN, 5-14 uNeHHBIA reTepoapun, Uiu
4-14 unenselii rerepoumknoankun, npudeMm Ce.s apun, Cs.s muxmoankun, 5-14 uneHHbIN
rerepoapus win 4-14 4YjeHHbII reTepoLUKIOANKUI Heobs3aTeapHo 3amertex 1, 2, 3, 4, 5, 6, 7
UM 8 HE3aBUCUMO BBHIOPaHHBIMH 3amMecTuTessiMu RF;

kaxaeii R2, R2 R2 R¥ RS py R® nesasucumo Beibpan m3 H, Cis anxuna, Cis
rajorenankuna, Crs ankenuna, Cr¢ ankununa, Ce.14 apuna, Cs.14 HMKIOANKMWIA, 5-14 4IE€HHOTO
rerepoapuina, 4-14 unenHoro rereporukioankuna, Ce-14 apun-Ci ankuna-, Cs.14 HUKIOANKII-
Cis ankmna-, (5-14 unenHoro rerepoapuna)-Cie¢ amkmma- wu  (4-14  uneHHOro
rerepouukioankmia)-Ci¢ ankuia-, npudeM Cie ankui, Cr.s amkenmn, Cr.s ankuumi, Ce.14 apu,
Cs.14 maxuoankun, 5-14 unenHoro rerepoapwi, 4-14 unenHblil retepounkioankmi, Ce.14 apui-
Ci6 ankun-, Cs.1g4 muxinoankui-Cie ankwmi-, (5-14 unennbiii rerepoapun)-Ci.s ankmn- u (4-14

uneHHbI rerepouuknoankun)-Cie ankmn- u3 R¥2, R RZ R¥ RS u R® | xaxnpri

>

HeoOs13aTeNbHO, 3aMenieHsl 1, 2, 3, 4, 5, 6, 7 unn 8 He3aBUCHMO BBIOPAHHBIMU 3aMeCTUTEISIMEI R
G.

2

umn mobsie R? u R, mpucoenuueHHble K OOHOMY M TOMy ke atoMy N, BMecTe C

2
aToMoM N, K KOTOPOMY OHH IIPUCOETUHEHBI, 00PA3YIOT 5- UK 6-UIEHHYIO FeTePOapUIIbHYIO HIIH
4-14 4neHHy!0 TreTEPOLMKIOAIKWIBHYK) TIpyIIy, IpUYEeM JaHHasg S5- Wik O-ujeHHas

rerepoapuiibHas WK 4-14 ujeHHas reTepoLUKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa
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1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

unu mobbie R® u R, mpucoenunennble Kk omHOMy u ToMy e aTomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHbBI, 00Pa3yIOT S- WJIH O-UJICHHYIO reTepOaPUIbHYIO HITH
4-14 u4neHHY!0 TIeTEePOLMKIOAIKWIBHYK) TIpyIIy, IpUYeM JaHHasg S5- Wik O-ujeHHas
rerepoapuiibHas WK 4-14 4jeHHas reTepoLUKJIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1,2, 3 unu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU RE;

kaxapii R*? u R meszasucumo Buibpan u3 H, Ci amxuma, Ci ramorenankuma, Ca
ankenuna, Cr.s ankunmna, Ce.14 apuia, Cs.i4 nukimoankuna, S5-14 dneHHoro rerepoapuia, 4-14
yyeHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 muknoankumi-Ci.¢ ankmna-, (5-14
yeHHoro rerepoapun)-Cis ankunma- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.¢ ankwmi, Cars ankeHun, Cr. ankuamn, Ce.14 apun, Cs.14 OUKIOANKIWI, S5-14 4ieHHBIN
rerepoapui1, 4-14 unennsiii rerepouukaoankui, Ce.14 apui-Cie ankui-, Cs.14 nuknoankui-Ci.
ankui-, (5-14 unennbni rerepoapuin)-Ci.s ankmia- u (4-14 uneHHsI reTepouuKIoanki)-Cis
ankmi- m3 R®? u R | kaxnplit HeoGsa3aTenpHo, 3amelneHs! 1, 2, 3, 4, 5, 6, 7 uiu 8 HE3aBHCHMO
BHIOpaHHBIME 3aMecTHTeNaMHu R G

kaxaeii R u R® mesasucumo suidbpan us H, OH, CN, Ci ankuna, Ci- ankokcu, Cis
ranoreHasnikmna, Cie ranoreHankokcu, Cr. amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJIOANKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Ci
ankmia-, Cs.i4 muknoankumi-Cie ankmna-, (5-14 unennoro rerepoapmna)-Cis ankmwia- u (4-14
YJIEHHOTO TeTepouukioankmna)-Ci.6 aaKuna-;

kaxeii RZ R RP u R® nesasucumo suidopan us H, Ci. ankuna, Ci. raloreHankuna,
Ci6 ankokcu, Ci.¢ ranorenankuna, Ci.s rajoreHankokcH, Cr.s ankenuna, Cre ankuamna, Ce.14
apuna, Cs.i4 nukioankuna, 5-14 uneHHoro rerepoapuia, 4-14 4jieHHOro reTepoOLMKIIOANKIIA,
Ce-14 apun-Crs ankmna-, Cs.i4 muknoankmin-Ci.e ankuna-, (5-14 unennoro rerepoapmia)-Cis
ankuia- u (4-14 uneHHoro rerepouukioaikimia)-Ci.c ankumia-,

kaxeii R, R2 R™ y R nesasucumo Beibpan u3 H, Ci ankuna, Cl. raloreHaaKuia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apun-Ci¢ ankuna-, Cs.14 muknoankun-Ci.¢ ankuna-, (5-
14 unenHoro rerepoapuia)-Ci.s ankuna- u (4-14 uneHHoro rerepouukioankmia)-Ci.¢ alKuiia-;

kaxaeii RZ, R¥, R® u R¥ wmesasucumo spi6pan m3 OH, Cis ankokcu u Ci
raJIOreHaIKOKCH,

win mobsie RZ? u R¥ | HCOeqUHEHHbIE K TO ke atomy B, BmecTe ¢ atomoM B, k
2 2

2
KOTOPOMY OHH TPHCOEANHEHBI, 00pa3yoT 5- HIN O-4JIEHHYIO I'eTePOLHKIOAIKUIBHYIO TPYIIIY,
HeoOs3aTeNTbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankuna u Ci.¢ raJloreHaIKua,

win mobsie RP u R | HCOeqUHEHHbIE K TO sxe atomy B, BmecTe ¢ atomoM B, k
2 2

2
KOTOPOMY OHH NPHCOEANHEHBI, 00pa3yoT 5- HIN G-YJIEHHYIO IeTePOLHKIOAIKUIBHYIO TPYIIIY,
HeoOs3aTeNIbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankuna u Ci.¢ raJloreHaIKuia,

kaxaeii RC, RP) RE RM, RF u RY mesaBucumo BbiGpan m3 D, ramorena, okco, Ci-
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ankuna, Ci ranoresankuna, Cz ankenuna, Czs ankununa, Ce-14 apuna, Cs.14 qUKIOANKUIA, S-
14 unennoro rerepoapuia, 4-14 unenHoro rerepouukinoankuina, Ce.14 apun-Ci ankuna-, Cs.i4
ukiaoankun-Cie ankuna-, (5-14 unennoro rerepoapuna)-Cie ankuna-, (4-14 uneHHOrO
rereporuknoankuna)-Cis amkuna-, CN, NO,, OR* SR* NHOR*, C(O)R"™, C(O)NR®“R%,
C(O)NR*(OR*™), C(0O)OR*, OC(O)R*, OC(O)NR*R¥ NRR% NR“NR“R# NR“C(O)R®,
NR*C(O)OR*, NR*C(O)NR*“R¥, C(=NR*)R® C(=NR*)NR*“R™ NR“C(=NR*)NR*R%,
NRC(=NR*)R®  NR#S(O)R*, NR™“S(O)NR*“R¥, NR*“S(0),R™, NRS(O)(=NR*)R"™,
NRS(0),NR“R#,  S(O)R®, S(O)NR*“R¥, S(0)R™, S(0):NR%R* ~OS(O)=NR*)R™,
OS(0):R™, SFs, P(O)RMR# OP(O)(ORM)(OR™), P(O)(ORM)(OR*) u BRMR¥, npuuem Ci
ankui, Cz.6 ankeHun, Ca ankunui, Ce.14 apui, Cs.14 UKIOAIKWI, 5-14 uneHHbI retepoapul, 4-
14 unennsiii rereporukaoankui, Ce.14 apun-Ci ankun-, Cs.4 mukiaoankuin-Cie ankun-, (5-14
uneHHbli rerepoapun)-Ci.6 ankun- u (4-14 unennerii retepormkaoankun)-Ci.¢ ankui- u3 RE RP,
RE, RM, RF u R, kaxnplii HeoOsa3aTenpHO, 3ameieHnsl 1, 2, 3, 4, 5, 6, 7 wi 8 HE3aBUCHMO
BLIOpaHHBIME 3aMecTuTensamu R

kaxpii R* R u R% mesasucumo Briopan 3 H, Ci. anxuna, Ci. ramorenankmia, Ca-
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukimoankuna, S5-14 uneHHoro rerepoapwia, 4-14
yeHHoro rereporukioankmia, Ce.14 apmn-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yieHHoro rerepoapwmn)-Cis ankmna- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.6 ankmi, Cars ankeHus, Cz. ankuamn, Ce.14 apui, Cs.14 UUKIOATKII, S5-14 dieHHbIN
rerepoapui1, 4-14 unennsiii rerepouuknoankui, Ce.14 apui-Cie ankui-, Cs.14 nuknoankui-Ci.
ankui-, (5-14 unennpni rerepoapuin)-Cis ankun- u (4-14 uneHHslit rerepouuKIoanki)-Cis
ankmi- n3 R* R p R#

HC3aBUCHUMO BbI6paHHbIMI/I 3amectuTessiMu R H,

, Kaxkaplii HeoOsi3aTenbHO, 3amemnensl 1, 2, 3, 4, 5, 6, 7 uimn 8

umi mobeie R% u R%, nmpucoenuneHHsle kK OMHOMY M TOMYy e aToMy N, BMecTe ¢
atoMoM N, K KOTOPOMY OHHM HPHCOEIUHEHBI, HeoOs3aTeNbHO O0pasyloT S- WM 6-4JIEHHYIO
reTepoapusibHYI0 WU 4-14 4JIeHHYH reTepOLMKIOANKUIBHYIO IPYIIy, PUYEM JaHHAs S- WU
O-uJieHHasl reTepoapuiibHasi WK 4-14 4jeHHasl TeTePOLUKIIOATKUIbHAS TPYINa HeOOs3aTEIbHO
3amerneHa 1, 2, 3 unu 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTEIISIMHU RH:

kaxpiii R% nesasucumo Bri6pan us H, Cis ankmna, Ci ranorenankuna, Ca-¢ ajlkeHna,
Cr¢ ankununa, Ce.14 apuna, Cs.14 uukioankuna, S-14-uneHHoro rerepoapuina, 4-14-uneHHOTO
rereporuknoankmna, Ce.14 apun-Ci ankmna-, Cs.4 nuknoankun-Cie ankuna-, (5-14-uneHsbri
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHbI reTeporuKIoankmi)-Ci.6 alKuia-, IpruYeM KaKJIbIi
Cie anxun, Cire anmxkenun, Cre ankuHui, Ce.14 apwn, Cs.i4 UUKIOANKWI, S-14-uyeHHBIN
rerepoapuil, 4-14-unennslii rerepouuknoankui, Ce-14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unenneiii rerepoapmn)-Cie ankwi- u (4-14-uneHHpldi rereporuKIOanKmi)-Ci.
ankmi- u3 R* mHeoGssarensHo 3amemen 1, 2, 3, 4, 5, 6, 7 wia 8 HE3aBHCUMO BBIOpaHHBIMU
3amectutensmu R,

kaxapii R® HesaBucumo BwiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
ranoreHasnkmna, Ci ranoreHankokcu, Cr. amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ua

LUKJIOAJIKWIA, 5-14 uneHHOro rerepoapuna, 4-14 uiennoro rerepouukioankuia, Ce.14 apmi-Ci
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ankmia-, Cs.i4 muknoankmwi-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankmwia- u (4-14
YJIEHHOTO TeTepounkoankuna)-Ci.s aaKuna-;

kaxaeii R® u R& mesasucumo BwiOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHasnikmna, Ci ramoreHankokcu, Cr.s ankenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ua
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apun-Cis
ankuna-, Cs.i4 muknoankun-Cie ankuna-, (5-14 unennoro rerepoapun)-Cie ankuna- u (4-14
YJICHHOTO Te€TePOLHKIOATKIIN)-C1.6 AJIKHIIA-,

kaxeii R u R¥ mezaBucumo Beibpan u3 H, Ci amxuna, Cis ranorenankuna, Ca
ankenuna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukinoankuna, S5-14 4neHHoro rerepoapuia, 4-14
yeHHOro rerepouukioankmia, Ce.14 apun-Ci.g ankmna-, Cs.14 muknoankmi-Ci.¢ ankmna-, (5-14
yjieHHOTO retepoapu)-Ci.¢ ankuia- u (4-14 uneHHOro rerepouukioanki)-Ci.¢ akuia-;

kaxeiii R u RM neszasucumo Bei6pan 3 OH, Ci anmkokcu u Ci6 TaIOT€HATKOKCH,

umn mobeie R* u RM mpucoennnennsie k Tomy xe atomy B, BMecte ¢ aTomoM B,
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO T'eTepPOLMKIIOANKHIBHYIO TPYIITY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.6 TaJIOTeHAIKIIA,

kaxaeii RY  mesaBucumo BwiOpan u3 D, ramorena, oxco, Cis ankuma, Cis
rajoreHankuna, Crs ankenuna, Cr¢ ankununa, Ce.14 apuna, Cs.14 IMKIOANKMWIA, 5-14 4IE€HHOTO
rerepoapuina, 4-14 unensoro rerepouukioankuna, Ce-14 apun-Cis ankuna-, Cs.14 HUKIOANKII-
Ci.6 ankmna-, (5-14 unenHoro rerepoapui)-Ci ankuna-, (4-14 4JIeHHOTO TeTePOLIMKIIOAKILI)-
Cis amkuma-, CN, NO,, OR® SR¥® NHOR¥® C(O)R™, C(O)NR“R%, C(O)NR(OR¥),
C(O)OR®, OC(O)R™, OC(O)NR®R¥ NR“R%, NR®NR®“R%, NRC(O)R", NR“C(O)OR™,
NRCSC(O)NRCSRdS’ C(:NReS)RbS’ C(:NReS)NRCSRdS, NRCSC(:NReS)NRCSRdS’ NRCSC(:NReS)RbS’
NRCSS(O)RbS, NRCSS(O)NRCSRdS, NRCSS(O)szS, NRCSS(O)(=NRe5)Rb5’ NRCSS(O)2NRC5Rd5,
S(O)R?,  S(O)NR®R%, S(0)RY, S(0):NR¥R%, OS(O)=NR*®)R® 0S(0),R*, SFs,
P(O)RPR&, OP(0)(ORM)(OR®), P(O)(OR™)(OR®) u BRFPRN, npuuem Cis amkum Cors
ankenun, Cy.s ankwami, Ce.14 apun, Cs.a4 umknoankui, 5-14 upeHHoro rerepoapwi, 4-14
yineHHbl rereponukiaoankmi, Ce.s apun-Cie anmkun-, Cs.as muxnoankmin-Cie ankmin-, (5-14
uneHHbIi rerepoapun)-Ci.e ankuia- u (4-14 unennslii rerepormknaoankun)-Cie amkun- uz R
KaXIblil He00A3aTeILHO, 3aMeleHbl 1, 2, 3 unH 4 He3aBHCHMO BHIOPaHHBLIME 3aMecTuTeNsmu R

kaxpii R¥, R u RY nesasucumo eidpan us H, Ci ankmna, Ci ramorenankmia, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14-
yieHHoro rerepoapun)-Cis ankuna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabiid Ci.e ankui, Crs ankenun, Cy. ankunmi, Ce.14 apun, Cs.i4 nukimoankui, 5-14-
4JleHHbII rerepoapus, 4-14-unenHbiii rerepouuknoankus, Ce.4 apun-Cie ankun-, Cs.a
mukiI0ankun-Cis  ankmin-, (5-14-unennsiii  rerepoapmn)-Cis  ankmn- u  (4-14-uneHHbIN
rereporuknoankun)-Cie ankua- u3 R¥, R® u R® meobssatensHo samemen 1, 2, 3 wmu 4
HE3aBHCUMO BLIOPaHHBLIMHU 3aMecTuTesamMu R,

win mobsie RS u R®, npucoenuHeHHble K OTHOMY M TOMy ke aToMy N, BMecTe C
2
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aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00Pa3yIOT S- WJIH O-UJICHHYIO reTepOaPUIbHYIO HITH
4-14 uneHHy!0 TIeTEPOLMKIOAIKWIBHYK) TIpyIIy, IpUYeM JaHHasg S5- Wik O-ujeHHas
rerepoapuiibHas WK 4-14 ujeHHas reTepoLUKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTeNsMu R

kaxbii R® nezasucumo Beiopan us H, Ci ankuna, Ca. ankenuna, Cr- ankununa, Co.
14apuna, Cs.14 nukoankumia, S-14-uieHHoro rerepoapuia, 4-14-4j1eHHOTO reTepoLKIOAIKUIA,
Co-14 apun-Cis anxwmna-, Cs.i4 nmknoankun-Cie ankwna-, (5-14-unennsiii rerepoapui)-Ci.e
ankuna- u (4-14-unennsiii rerepormkioankmn)-Ci¢ ankuna-, npudem Kaxabiii Cis amkui, Ca.e
ankenun, Cre ankunun, Ce.4 apwn, Cs.s nuknoankui, S-14-uneHHbld rerepoapw, 4-14-
yineHHbl rerepouunknoankmi, Ce.s apun-Cirs ankuin-, Cs.g4 nukmnoankmn-Cie ankwmi-, (5-14-
unenHelii rerepoapun)-Ci.c ankun- u (4-14-unensbiii rereporuknoankun)-Cie amkun- u3 R
HeoOs3aTeNbHO 3ameleH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R":

kaxaeii R® Hesasucumo BbIOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHankmna, Cis ramoreHankokcu, Cr.s amkenmna, Cr.s ankunmna, Ce.14 apuna, Cs.is
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Cis
ankmna-, Cs.i4 muknoankmi-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankwia- u (4-14
YJIEHHOTO TeTeponukioankuna)-Ci.s aaKuna-;

kaxaeii R® u R® mesasucumo BwiOpan n3 H, Cig ankuma, Cis amkoken, Cie
ranoreHankmna, Ci ranoreHankokcu, Cr. amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJI0AJKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
YJIGHHOTO reTepOoruKIoankui)-Ci.6 amKuia-,

kaxeii R u R nesasucumo Beibpan uz H, Ci amxuna, Ci ranorenankuna, Ca-
ankenmna, Cr.s ankunmna, Ce.14 apwia, Cs.i4 uukioankuna, S5-14 uneHHoro rerepoapuia, 4-14
4jieHHOro rerepouukioankuna, Ce.14 apun-Cie ankuna-, Cs.14 nuknoankun-Ci¢ ankuna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHoOro rerepouukioanku)-Ci.¢ ankuia-;

kaxpiii RS u RY nezaBucumo Beiopan 3 OH, Ci anmkokcn u Ci.6 TaIOr€HANTKOKCH,

umn mobeie R u R mpucoennnennsie k Tomy sxe atomy B, BMecte ¢ atomoM B,
KOTOPOMY OHU TPUCOEIUHEHBI, 00Pa3yloT 5- UIH O-4JICHHYIO TeTepPOLMKIIOANKHIBHYIO TPYIIY,
HeoO0s3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOTeHAIKIIIA,

kaxeii R! nesapucumo Beibpan u3 D, ranorena, okco, Ci- ankuna, Ci.¢ raloreHasKiia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepouunkioankuia, Ce.14 apuin-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR¥*, SR*® NHOR*, C(O)R* C(O)NR®R® C(O)NR(OR¥), C(O)OR*, OC(O)R,
OC(O)NRCGRd6, NRCGRdG’ NRC6NRC6Rd6, NRCGC(O)RbG, NRC6C(O)ORa6, NRC6C(O)NRC5Rd6,
C(:NReG)Rb6’ C(:NReG)NRCGRdG’ NRCGC(:NRE:G)NRwRdG’ NRc6C(:NRe6)Rb6’ NRCGS(O)RbG,
NR*S (O )NRCGRd6’ NR*S (O )szG’ NR®°S (O) (:NReG )Rb6, NRS (O)zNRCGRd6, S (O )RbG,
S(O)NR®R® S(0):R, S(0)NR®R%  OS(O)=NR*)R®* OS(0O)RY, SFs, P(O)RPR#,
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OP(O)(OR™)(OR®), P(O)(OR™)(OR®) u BRR¥  mpuuem Cis amkun, Cis amxenmn, Ci
ankuaun, Ceas apun, Cs.s mukmoankun, 5-14 unenssiét retepoapun, 4-14 dieHHbIN
rerepouuknoankmi, Ce.14 apun-Cie ankuia-, Cs.s muxnoankun-Ci.e ankui-, (5-14 uneHHbIH
rerepoapun)-Ci.6 ankun- u (4-14 unennsiii rerepouuxnaoankun)-Cie amkun- u3 R | xaxmbiii
HeoOA3aTeNbHO, 3aMelleHs! 1, 2, 3 umm 4 He3aBUCHMO BLIOPAHHBIMU 3aMecTHTeNsMU R’

kaxxapiii R R u R% meszasucumo sriopan u3 H, Ci. ankuna, Ci ranoresankuna, Ca-
ankenmna, Cr. ankununa, Ce-14 apuna, Cs.14 nuknoankuna, 5-14-unenHoro rerepoapuia, 4-14-
yieHHOro rerepouukioankuna, Ce.14 apun-Cis ankuna-, Cs.14 nuxmnoankmn-Ci.¢ ankuna-, (5-14-
yyieHHOro rerepoapun)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuma-,
npudeM Kaxabiid Ci.e amkun, Crs ankenun, Cr.s ankunmi, Ce.14 apwn, Cs.i4 mukmoankui, 5-14-
4YIeHHbI rerepoapus, 4-14-unenHbiii rerepounkinoankuy, Ce.4a apun-Cis ankumn-, Cs.a
mukI0ankun-Cis  ankmi-, (5-14-unennsiii  rerepoapmin)-Cis  ankmn- u - (4-14-wieHHbIR
rereporuknoankn)-Cie ankmi- u3 R¥*, R® u R% meobssatensno samemen 1, 2, 3 wmm 4
HE33aBHCUMO BLIOPAHHLIMHU 3aMecTUTeNAMH R’;

i mobsie R® u R%, mpucoenuuennsle k omHOMY M ToMy ke atomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH NPUCOETUHEHBI, 00Pa3YIOT 5- UM 6-WIEHHYIO FeTepOapUIbHYIO HIIH
4-14 u4neHHy0 TreTEPOLMKIOAIKWIBHYK) TIpyHIy, IpU4eM JAaHHasg S5- wWin O-ujeHHas
rerepoapriibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyNa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBHIOpaHHBIMH 3aMecTuTeNs MU R’;

xaxpii R% nesasucumo Buiopan us H, Cis ankuna, Ci ranorenankuna, C-¢ ajlkeHna,
Cz6 ankununa, Ce.14 apuna, Cs.i4 UMKIOANKUNA, S5-14-ujgeHHoro rerepoapuia, 4-14-uneHHOTO
rerepouuknoankuna, Ce.14 apun-Ci ankuna-, Cs.s4 muknoankun-Cic ankuna-, (5-14-uneHHbli
rerepoapui)-Ci.¢ ankuna- u (4-14-uneHHpll reTepounkIoankun)-Cie ajaKuia-, IpudeM Ka kKbl
Cis anxun, Cre amkenun, Ci ankunHui, Ce.14 apwn, Cs.i4 TUKIOATKUN, S-14-uneHHbIN
rerepoapui1, 4-14-unennsiii rereporuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muxnoankui-Ci.e
ankui-, (5-14-unennpnii rerepoapun)-Cis ankui- u (4-14-uneHHblli rerepoUuKIOanKim)-Ci.
ankun- u3 R® meobssarensHo 3amerned 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIME 3aMECTUTEIISIME
R’

kaxaeii R® mesasucumo BwiOpan m3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr.s ankuamna, Ce.14 apuna, Cs.is
LUKJI0ANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apuin-Cis
ankmna-, Cs.i4 muknoankmi-Cis ankuna-, (5-14 unennoro rerepoapmna)-Cis ankwia- u (4-14
YJIEHHOTO TeTeponukioankmna)-Ci.e aaKuna-;

kaxaeii R® u R# mesasucumo BwiOpan n3 H, Cig ankuma, Cis amkokcs, Cie
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.us
LUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Cis
ankmna-, Cs.i4 muknoankui-Cre ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
YJIGHHOTO reTepOoruKIoankui)-Ci.6 amKuia-,

kaxeii R u R® nesasucumo seibpan u3 H, Ci amxuna, Ci ranorenankuna, Ca-

ankenuna, Cr ankunmna, Ce.14 apuna, Cs.14 LMKIOANKUIA, S5-14 uneHHoro rerepoapuia, 4-14
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yieHHOro rereporukioankuia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmn-Ci.¢ ankuna-, (5-14
yjieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHHoro rerepounkioankim)-Ci.¢ alkuia-;

kaxbiii R u R¥ nezasucumo eiopan u3 OH, Ci anmkokcn u C.6 TaJTOTe€HATKOKCH,

unu mrooeie R® u R mpucoenunennsie x Tomy ke atomy B, BMecTe ¢ aTomMoM B, k
KOTOPOMY OHH TPHUCOEAUHEHBI, 00Pa3yOT 5- WIH G-YJIEHHYIO TeTePOLMKIOANKUIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeIleHHYI0 1, 2, 3 wiu 4 3aMecTUTeNsiMH, He3aBUCHMO BbIOpaHHBIMU U3 Cis
ankuina u Ci.¢ TaJJOreHaJIKIIIA,

kaxeii R! HesaBucumo Beibpan u3 D, ranorena, okco, Ci-6 ankuna, Ci.¢ raJoreHasKia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apui-Ci¢ ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NO2, OR¥, SR¥ NHOR¥, C(O)RY’, C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)RY’,
OC(O)NR'RY, NR“RY, NRNRYRY, NRC(O)R®’, NR’C(O)OR¥, NRC(O)NR'RY,
C(=NR)RY", C(=NRTINRIRY, NRIC(=NRY)NRTRY, NRC(=NR)R®, NRYS(O)RY,
NRC’S(O)NR'RY,  NRYS(0)R?”, NRS(O)(=NR)R", NRS(0),NRRY,  S(O)RY’,
S(O)NR'RY,  S(0):RY, S(0):NRRY, OS(O)=NR®HRY OS(O):R", SFs, P(O)RR¥,
OP(O)(ORM)(ORY), P(O)(ORY)Y(OR") u BRI'RY, mpuuem Cis ankun, Cis amxeHmn, Ci
ankuaun, Ceas apun, Cs.s mmkmoankwn, 5-14 unenssiéi retepoapmn, 4-14 dieHHbIN
rerepouuknoankmi, Ce.14 apun-Cie anxwmia-, Cs.s muxnoankun-Ci.e ankwmi-, (5-14 uneHHbIH

rerepoapun)-Ci.6 ankun- u (4-14 unennsiii retepouuknoankun)-Cie ankun- u3 R’ | kaxmbiit

>
HeoOs13aTeNbHO, 3aMelieHsl 1, 2, 3 uiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU RX:

kaxbii RY, R u RY nesasucumo uidpan us H, Ci ankuna, Ci ranorenankuna, Co-
ankenmna, Cr. ankununa, Ce-14 apuina, Cs.i4 nukioankuna, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOro rerepouukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuxnoankun-Ci.¢ ankuna-, (5-14-
yieHHOro rerepoapmn)-Cis ankuna- u (4-14-uneHHoro rerepoumkioankmn)-Cie ankuia-,
npudeM Kaxabiid Ci.e ankmi, Crs ankenun, Cr.s ankunmi, Ce.14 apwn, Cs.i4 mukimoankui, 5-14-
YIeHHbI rerepoapus, 4-14-unenHbiii rerepouuknoankuy, Ce.4 apun-Cis ankwmi-, Cs.g
mukiI0ankun-Cis  ankmi-, (5-14-unennsiii  rerepoapuin)-Cis  ankmi- u - (4-14-uneHHbIR
rerepormknoankun)-Cie ankmi- u3 R, R u RY meobssatensHo 3amemen 1, 2, 3 wmm 4
HE3aBHCUMO BLIOpPAHHBIMU 3aMecTuTessamMu R

it mobsie R u RY, mpucoenuuennsle K omHOMY M TOMy ke atoMy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00PA3YIOT S- WJIH O-UJICHHYIO FeTepOAPUITBHYIO UITH
4-14 uneHHy!0 TreTEPOLMKIOAIKWIBHYK) TIpyHIy, IpU4eM JAaHHasg S5- Wik O6-ujeHHas
rerepoapriibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCHMO BBIOpaHHBIMH 3aMecTuTensiMu RY;

xaxbii R® nesasucumo Buiopan us H, Cis ankmna, Cis ranorenankuna, Ca-¢ ajlkeHna,
Cy6 ankununa, Ce.14 apuna, Cs.14 uukioankuia, 5-14-ujgeHHoro rerepoapuia, 4-14-uneHHOTO
rerepouuknoankmna, Ce.14 apun-Cis ankmna-, Cs.4 nuknoankun-Ci ankuna-, (5-14-uneHHbli
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHblil reTeponukiIoank)-Ci.¢ alKuIa-, IpHYeM Ka Kb

Cie anxun, Cie ankenun, Cre ankuHui, Ce.14 apmn, Cs.ig4 1uKIOankui, S-14-uyneHHbIN
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rerepoapuil, 4-14-unensblii rereporuknoankui, Ce-14 apun-Cig ankun-, Cs.14 muxnoankui-Ci.e
ankui-, (5-14-unennenii rerepoapmn)-Cis ankui- u (4-14-uneHHelli rereporukIoankui)-Ci
ankun- u3 RY Heobs3arenbHo 3amerned 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTENIAMU
RX
kaxapii RS’ nesasucumo Buibpan u3 H, OH, CN, Cis ankuna, Cr ankenuna, Cis

ankokcu, Cie ramoreHankuna, Cis ramoreHankokcw, Cr.s amkununa, Ce.s apuwia, Cs.g
LUKJIOAJIKUTIA, 5-14 uneHHoro rerepoapuia 1 4-14 4jaeHHOro reTepOLUKIOAKHIA,

kaxaeii RY u R mesaBucumo BwOpaH n3 H, Cig ankuna, Cie amkokcw, Cie
ranoreHankmia, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.is
HUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ces.14 apmin-Ci
ankmna-, Cs.i4 muknoankui-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOruKIoanKui)-C .6 aKuia-

kaxeii RY 1 R mesaBucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Ca
ankenmna, Crs ankunmna, Ce.14 apwia, Cs.i4 nukimoankuna, S5-14 uneHHoro rerepoapwia, 4-14
yieHHoro rerepouukioankmia, Ce.14 apun-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO retepoapu)-Ci.¢ ankuia- u (4-14 uneHHOro rerepouukioanki)-Ci.¢ aKkuia-;

kaxeiii R u RY nezasucumo Beiopan 3 OH, Ci anmkokcn u Ci6 TaIOT€HATKOKCH,

unu mrobeie RI7 u RY mpucoenunennsie k ToMy sxe atomy B, BMecTe ¢ aTomMoM B,
KOTOPOMY OHHU MPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIITY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOreHAJIKIIIA,

kaxapii R® nesapucumo eibpan us H, D, OH, ranorena, okco, CN, C(O)OH, NH;, NO»,
SFs, Cis ankuna, Ci6 anmkokcu, Ci.¢ ramoreHankokcu, Ci rajorenankumna, Cre ankenumna, Cos
ankuamna, Ce.4 apuna, Cs.4 mukioankuina, 5-14 unenHoro rerepoapuina, 4-14 wneHHOrO
rerepouuknoankuna, Ce.14 apun-Ci.¢ ankuna-, Cs.ia muxnoankui-Ci.e ankuna-, (5-14 uneHnoro
retepoapi)-Ci.¢ ankuna- v (4-14 4ieHHOTO reTeporukioankui)-Ci.c alkuia-; u

npuyeM Jiro0ast reTepoapuiIbHas TPya JO0ro U3 BhIIENEPEYHCIEHHBIX 3aMEeCTUTENEH
Heo0s3aTeNbHO BKITFOUaeT N-OKCU Ha TIOOOM 00pa3yroIeM KOJIbIO aTOME a30Ta.

2. Coenunenue popmyisi (1):

H R (D

Wi ero (apManeBTHUECKU TIpUeMIieMast COJlb, TJIe:

X npexacrasisieT coboi N;

R! suibpan us H, C14 ankuna, Ca ankenuna, Crs ankuauna u Ci.6 TaJoreHankuna;

R? puibpan u3 H, D, ranorena, Ci. ankuna, Ci¢ ranoresankuna, Cr ankenuna, Ca
ankuauna, Ce.14 apuna, Cs.4 mukioankuia, 5-14 uneHHoro rerepoapuia, 4-14 ujpeHHOro

rerepouuknoankuna, Ce.14 apun-Ci.e ankuna-, Cs.i4 muxnoankui-Ci.e ankuna-, (5-14 4dneHHoro
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rerepoapun)-Ci.6 ankuna-, (4-14 unennoro rerepouuknoankun)-Ci.s ankuna-, CN, NO,, OR¥,
SR¥Z, NHOR®, C(O)R"2, C(O)NR®ZR%2 C(O)NR%(OR™), C(0O)OR*, OC(O)R"2, OC(O)NR*?R%,
NRZR% NR®NRRE, NRSC(O)R?2, NRZC(O)OR¥, NRZC(O)NR®R% C(=NR2)R"?,
C(=NR®2)NR®?R%? NR?C(=NR®?)NR®2R% NRC(=NR?)R"?, NR2S(O)NR2R%, NR¢*S(O)R??,
NR®S(0):R?, NRS(0)(=NR)R®? NR*S(0),NR“R% S(O)R®? S(O)NR®“R%, S(0),R",
S(0):NR2R®Z,  OS(O)(=NR)R®, 0OS(0):,R*?, SFs, P(O)RZR#,  OP(O)(OR™)(OR),
P(O)(OR")(OR2) u BRI?R¥?, npuuem Ci-6 ankun, Ca.¢ ankenmn, Ca. ankunun, Ce-14 apun, Ci-u4
IUKJIOANKU, 5-14 uneHHslid rerepoaputi, 4-14 unenubiii rerepouukioankui, Ce.14 apmi-Cis
ankmi-, Cs.g muknoankmwi-Cire ankun-, (5-14 unennsiii rerepoapun)-Cis ankwi- u (4-14
ujleHHbIi reTepouuknoankun)-Ci. ankmi- u3 R? | kaxasliii HeoOa3aTeabHO, 3aMeleHnsl 1, 2, 3, 4,
5, 6, 7 unu 8 HE3aBUCUMO BBIOPAHHBIMH 3aMeCTUTESIMU R ¢

Cy' npencrasnsier co6oii Ce.14 aput, C3.14 LIMKIOATKHJ UK 5-14 4jleHHBIH reTepoapul,
npudeM Ce-14 apm, Cs.14 TUKIOATKHI UK 5-14 4iIeHHBIA reTepoaprii HeoOsS3aTeNbHO 3aMelleH
1,2,3,4,5,6,7 umu 8 He3aBUCUMO BBIOpaHHBIMH 3aMecTuTensamu RE i RM;

Cy? npencrasnser co6oii Ce.14 apun, Cs.14 HIUKIOANKUN, 5-14 uNeHHBIA TeTepoapun, Uiu
4-14 unenselii rerepoumkynoankui, npudeM Ce.as apun, Cs.a nuKIOANKui, 5-14 4neHHbIA
rerepoaprl WK 4-14 4jeHHbIH TeTepOLMKIOANKIIT HeoOs3aTenbHO 3amemeH 1, 2, 3, 4, 5, 6, 7
WM 8 HE3aBUCUMO BBHIOPaHHBIMH 3amecTuTes M RF;

kaxeii R2, R2 u RY mesasucumo Boiopan u3 H, Ci. anxuna, Ci. ranorenankmia, Co-
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukioankmna, 5-14 wieHHoro rerepoapmia, 4-14
yieHHOro rerepouukioankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yneHHoro rerepoapmn)-Cis ankuna- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,
npudeM Ci.¢ ankmi, Cas ankeHun, Cz.s ankunmi, Ce.14 apui, Cs.14 UUKIOATKWI, 5-14 dieHHbIN
rerepoapul, 4-14 unennsiii rerepouuknoankui, Ce.14 apun-Cie ankui-, Cs.14 muknoankun-Cie
ankui-, (5-14 unenubni rerepoapui)-Ci.s ankuia- u (4-14 uneHHsldi retepouukIoankii)-Ci.s
ankmi- m3 R2, R? uy R¥

HE3aBHUCHUMO Bbl6paHHbIMI/I 3aMeCTUTENISIMU R G;

KaKIbIii HeoOs3aTenbHo, 3amemensl 1, 2, 3, 4, 5, 6, 7 unu 8

>

win mobsie R? u R, mpucoenuueHHble K OOHOMY M TOMy e atoMy N, BMecTe ¢

>
aToMoM N, K KOTOPOMY OHH TPUCOETUHEHBI, 00PA3YIOT S- WU O-UJICHHYIO FeTePOAPUIBHYIO UITH
4-14 uneHHy0 TreTEPOLMKIOAIKWIBHYK) TIpyNIly, IpU4eM JAaHHasg S5- wWin O6-ujeHHas
rerepoapriibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelIleHa
1, 2, 3 wiu 4 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

kaxpiii R%? nesasucumo Buibpan us H, Cis ankuna, Ci ranorenankuna, C-¢ alkeHna,
Cy6 ankununa, Ce.14 apuna, Cs.14 uukioankuia, S-14-ujgeHHoro rerepoapuina, 4-14-uneHHOTO
rerepouuknoankmna, Ce.14 apun-Ci ankmna-, Cs.4 muknoankun-Cie ankuna-, (5-14-uneHsbri
rerepoapi)-Ci¢ ankuna- u (4-14-aneHHbIi reTeponukiIoankmi)-Ci.¢ alKuia-, IpHYeM KaKIIbIi
Cie anxun, Cie anxkenun, Cre ankuHui, Ce.14 apmn, Cs.i4 TUKIOANKWI, S-14-uyieHHbIN
rerepoapuii, 4-14-unensbiii rereporuknoankui, Ce-14 apuin-Cis ankumn-, Cs.14 muxnoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cis ankuia- u (4-14-uneHHelii rereporukiIoankui)-Ci.

ankmin- u3 R®? HeoGs3arensHO 3amemten 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBHCUMO BBIOpaHHBIMU
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3amectutensamu RY;

kaxapii R HesaBucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
ranoreHasnikmna, Cis ranoreHankokcu, Cr. amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJI0aNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.i4 mukinoankui-Cie ankuna-, (5-14 unennoro rerepoapmna)-Cis ankmwia- u (4-14
YJIEHHOTO rereporukioankuia)-Ci.¢ ankuna-,

kaxapii R? u R® HezaBucuMO BbiOpaH u3 H, Ci.s ankuna, Ci ranoreHankuia, Ci.e
ankokcu, Ci ranorenankmia, Ci ranorenankokcu, Cr. ankenmna, Cr ankunmi, Ce.14 apuna,
Cs.14 muknoankuna, 5-14 uneHHoro rerepoapwna, 4-14 unenHoro rerepouukinoankuia, Ce.14
apun-Ci.¢ ankuna-, Cs.14 muksoankui-Ci.¢ ankuna-, (5-14 unennoro rerepoapuina)-Ci¢ ankuna- u
(4-14 unennoro rerepouukoankmia)-Ci.¢ ajaKuna-;

kaxeii R2 1 R2 mezaBucumo Beibpan u3 H, Ci amxuna, Ci ranorenankuna, Ca
ankenmna, Crs ankunmna, Ce.14 apuna, Cs.i4 nuknoankuna, S5-14 uneHHoro rerepoapuia, 4-14
yieHHOro rereporukioankmia, Ce.14 apmn-Ci.g ankumna-, Cs.14 nuknoankmi-Ci.¢ ankuna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ akuia-;

kaxpiii R12 u R¥ neszasucumo Beiopan u3 OH, Ci anmkokcu u Ci.6 TaTOTe€HATKOKCH,

win mobsie RZ u R¥ | HCOeqUHEHHbIE K TO sxe atomy B, BMmecTe ¢ atomoM B, k
2 2

KOTOPOMY OHH NPHCOEANHEHBI, 00Pa3yoT 5- HIN O-YJIEHHYIO IeTePOLMKIOAIKUIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOTeHAIKIIIA,

kaxeii RC, RE, RM, RF u RY meszasucumo Beibpan u3 D, ranorena, okco, Ci- ankuna,
Cis ranorenankuna, Cre ankenwna, Ci.s ankunuia, Ce.s apuna, Cs.is 1ukioankuia, 5-14
YJIEHHOro rerepoapuna, 4-14 unenHoro rerepouuknoankuna, Ce.is apun-Cie ankuna-, Cs.s
uknoankun-Ci.s ankuna-, (5-14 unenHoro rerepoapmna)-Cis ankuna-, (4-14 uneHHOrO
rerepormkioankuna)-Ci.s amkuna-, CN, NO,, OR* SR* NHOR* C(O)R®, C(O)NR*“R%,
C(O)NR®(OR™), C(O)OR*, OC(O)R?, OC(O)NRR# NRR™ NR“NR“R# NRC(O)R,
NRC(0)OR*, NRUC(O)NR*“R¥, C(=NR*)R C(=NR*)NR“R# NR“C(=NR*)NR*‘R%,
NRC(=NR*)RP, NR“S(O)R®, NR“S(O)NR™R%, NR“S(0)R™, NRS(O)(=NR*)R™,
NRS(0),NR¥“R#,  S(O)R®,  S(O)NR*“R¥, S(0)R™, S(0):NR%R* ~OS(O)=NR*)R™,
OS(0):R*, SFs, P(O)RMR&* OP(O)(ORM)(OR™), P(O)(ORM)(OR™) u BRMRM, npuuem Cis
ankui, Cz.6 ankenun, Ca ankunui, Ce-14 apui, Cs-14 UKIOAIKWI, 5-14 yneHHbI reTepoapul, 4-
14 unennslii rereporukaoankui, Ce.14 apun-Cig ankun-, Cs.s4 mukiaoankuia-Cie ankun-, (5-14
unieHHbIH rerepoapun)-Ci.¢ ankun- u (4-14 unennsiii rerepormknoankun)-C. ankun- m3 RC, RE,
RM RF u RO

BLIOpaHHBIMU 3aMecTuTensamu R

, Kakablii HeoOsi3aTenbHO, 3amerneHbl 1, 2, 3, 4, 5, 6, 7 unu 8 He3aBUCUMO

kaxeii R R u R™ mesasucumo Briopan us H, Ci. anxuna, Ci. ranorenankmna, Co-
ankenuna, Cre ankuamna, Ce.14 apuna, Cs.14 UMKIOANKUIa, S-14 uneHHoro rerepoapuia, 4-14
yeHHOro rereporukioankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankmn-Ci.¢ ankuna-, (5-14
yieHHoro rerepoapmn)-Ci¢ ankmna- u (4-14 unenHoro rereporukioankui)-Cis amkuia-,

npudeM Ci.¢ ankmi, Cas ankeHus, Cz.s ankunmi, Ce.14 apui, Cs.14 UUKIOATKWI, S5-14 dyieHHbIN
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rerepoapui, 4-14 unennsiii rereporukiaoankui, Ce-14 apun-Cis ankun-, Cs.14 nuknoankun-Cig
ankui-, (5-14 unennpni rerepoapuin)-Cis ankun- u (4-14 uneHHslii rerepouukiIoanki)-Cis
ankmi- m3 R R g R¥

HE3aBUCHUMO BbI6paHHbIMI/I 3aMecTuTeIIMHu R H,

, Kaxkaplii HeoOsi3aTenbHO, 3amemiensl 1, 2, 3, 4, 5, 6, 7 ummn 8

unn mobsie R® u RY, mpucoenunenHele k omHOMY M ToMy ke atomy N, BMecTe C
atoMoM N, K KOTOPOMY OHH MPHCOEIMHEHBI, HEOOS3aTENIbHO OOpa3yrT 5- WM O-4JICHHYIO
reTepOapuIIbHYIO WIH 4-14 4leHHYH0 reTepOLMKIOANKUIbHY IPYNIy, IPUYEM JaHHAs S- WIH
6-uJieHHasl reTepoapuiibHasi WK 4-14 4jeHHasi TeTePOLMKIIOATKUIbHAS TPYINa HeOOsI3aTeIbHO
3amerneHa 1, 2, 3 uiau 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTEISIMHU RH:

kaxpiii R% nesasucumo BuiGpan us H, Cis ankuna, Ci ranorenankuna, C.c alkeHna,
Cr¢ ankununa, Ce.14 apuna, Cs.14 uukioankuia, 5-14-ujgeHHoro rerepoapuna, 4-14-dneHHOTO
rereporukinoankmna, Ce.14 apun-Ci ankmna-, Cs.4 muknoankun-Cie ankuna-, (5-14-uneHsbli
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHblil reTeporukiIoankui)-Ci.6 alKuia-, IprudeM KaKJIbIi
Cie anxun, Cire anxenmn, Cre ankuHui, Ce.14 apwn, Cs.s4 muKIOANKui, S-14-uieHHbIN
rerepoapuil, 4-14-unensslii rerepouuknoankui, Ce.14 apun-Cis ankun-, Cs.14 muknoankui-Ci.
ankui-, (5-14-unennenii rerepoapmn)-Cie ankmwi- u (4-14-uneHHblli rereporuKIOanKmi)-Ci.
ankmi- u3 R* meoGssarensHo 3amemen 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBHCUMO BBIOpaHHBIMU
3amectutensmu R,

kaxaeii R® HesaBucumo BwiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHasnikmna, Cis ramoreHankokcu, Cr.s amkenuna, Cr. ankunmna, Ce.14 apuna, Cs.ua
LUKJI0AJKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apui-Cis
ankmna-, Cs.i4 mukoankumi-Cie ankuna-, (5-14 unennoro rerepoapmna)-Cis ankmia- u (4-14
YJIEHHOTO TeTepouukoankuna)-Ci.6 aaKuna-;

kaxnpii R™ m R&' mesasucumo Beibpan m3 H, Cie ankuma, Cis ankokcn, Cis
ranorenankmna, Ci.s ramoreHankokcu, Cire ankenwna, Cr.s ankunmna, Ce.s apuna, Cs.ia
LUKJIOAJKuIa, S-14 uneHHoro rerepoapwuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Cis
ankmna-, Cs.4 muknoankuia-Cres ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwna- u (4-14
YJIEHHOTO reTepOUKIoaTKui)-C 1.6 aaKuia-,

kaxaeii R u R¥ mezaBucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Ca
ankenwna, Crs ankunmna, Ce.14 apuia, Cs.i4 nukinoankuna, 5-14 uneHHoro rerepoapuia, 4-14
yieHHOro rerepouukioankmia, Ce.14 apmn-Ci.g ankmna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14
yjieHHOTO retepoapui)-Ci.¢ ankuia- u (4-14 uneHHOro rerepounkioanki)-Ci.¢ alkuia-;

kaxeii R u RM nezasucumo Bei6pan 3 OH, Ci anmkokcu u Ci.6 TaIOT€HATKOKCH,

unn mobeie R* u RM mpucoennnennsie k ToMy xe atomy B, BMecTe ¢ aTomoM B,
KOTOPOMY OHHU TPUCOEIUHEHBI, 00Pa3yloT S5- WIH O-4JICHHYIO T'eTepPOLUKIIOANKIIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankuna u Ci.¢ raJloreHaIKuia,

kaxapii RY  mesaBucumo BwiOpan u3 D, ranorena, okxco, Cis ankuma, Cis
rajoreHankuna, Crs ankenuna, Cr¢ ankununa, Ce.14 apuna, Cs.14 IMKIOANKIWIA, 5-14 4I€HHOTO

rerepoapuina, 4-14 unennoro rerepouukiaoankuna, Ce-14 apun-Cic ankuna-, Cs.14 HIUKIOANKII-
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Ci.6 ankmna-, (5-14 unenHoro rerepoapui)-Ci ankuna-, (4-14 4JIeHHOTO TeTepPOLIMKIIOATKILI)-
Cis amkuma-, CN, NO,, OR® SR¥® NHOR¥® C(O)R®, C(O)NR“R%, C(O)NR(OR¥),
C(O)OR®, OC(O)R™, OC(O)NR®R¥ NR“R%, NR®NR®“R%, NRC(O)R", NR“C(O)OR™,
NRCSC(O)NRCSRd5, C(=NR€5)Rb5, C(:NReS)NRCSRdS, NRCSC(:NReS)NRCSRdS’ NRCSC(:NReS)RbS’
NRcss(O)Rbs, NRCSS(O)NRCSRdS’ NRCSS(O)szS, NRCSS(O)(:NReS)Rbs, NRCSS(O)zNRCSRdS,
S(O)RY,  S(O)NR®R%, S(0)R™, S(0):NR“R®, OS(O)=NR*®)R®», 0S(0),R*, SFs,
P(O)RPR&, OP(0)(ORM)(OR®), P(O)(OR™)(ORP) u BRFPRM, npuuem Cis ankum, Cors
ankenun, Cr.s anmkwami, Ce.14 apun, Cs.a4 umknoankui, S5-14 upenHoro rerepoapwi, 4-14
wyieHHblH rereporukioankmi, Ce.4 apun-Cire anmkun-, Cs.as muknoankmin-Cie ankmi-, (5-14
uneHHbIi rerepoapun)-Ci.e ankuia- u (4-14 unennsiii rerepormknaoankun)-Cie amkun- uz R
KaXIbli He00A3aTeILHO, 3aMeleHbl 1, 2, 3 umy 4 He3aBHCHMO BHIOPaHHBIME 3aMecTuTeNsmu R

kaxpii R¥, R u RY nesasucumo eibpan us H, Ci ankmna, Ci ranorenankmia, Ca-
ankenmna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOTro rereporuknoankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yyeHHOro rerepoapun)-Cis ankuna- u (4-14-uneHHoro rerepouukioankimn)-Cis alkuia-,
npudeM Kaxabiid Ci.e ankumn, Crs ankenun, Cr.s ankunmi, Ce.14 apmn, Cs.i4 nukimoankui, 5-14-
4JleHHbI rerepoapus, 4-14-unenHbiii rerepouuknoankun, Ce.4 apun-Cis ankumn-, Cs.a
mukiIoankun-Cis  ankmin-, (5-14-unennsiii  rerepoapmn)-Cis  ankmn- u - (4-14-aneHHbIN
rereporuknoankun)-Cie ankui- u3 R¥, R® u R® meobssatensHo samemen 1, 2, 3 wmm 4
HE3aBHCUMO BLIOPaHHBIMHU 3aMecTuTeIamu R,

unmu mobbie R® u R%, mpucoenunenHble Kk ogHOMy W TOMy e aToMy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00Pa3yIOT 5- WJIH O-UJICHHYIO reTepOapUIbHYIO WITH
4-14 duneHHYK TeTepPOLUKJIOANKIIIBHYIO TPYyIIy, MpPUYeM JaHHas S- Wik O-4ieHHas
rerepoapuiibHasi Win 4-14 uneHHas reTepOLMKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa
1,2, 3 unu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R%

kaxpiii R% mesaBucumo Beiopan n3 H, Ci. ankuna, Ca. ankenuna, Ca. ankuamia, Co.
14apmia, Cs.14 umkioankumia, S-14-uneHHoro rerepoapuia, 4-14-4JeHHOTO TeTepOLMKIIOANKUIIA,
Cs-14 apun-Cis ankwna-, Cs.a umkmoankun-Cie ankuia-, (5-14-unenusni rerepoapui)-Cie
ankuna- u (4-14-unennsiii rerepormkioankun)-Ci¢ ankuna-, npuaeMm Kaxabiii Cis amkmi, Ca.e
ankenun, Cre ankunun, Ce.4 apwn, Cs.as uuknoankui, S-14-uneHHbll rerepoapwi, 4-14-
yieHHbl rerepouuknoankmi, Ce.s apun-Cirs ankmi-, Cs.g nuknoankmn-Cie ankwmi-, (5-14-
unenHblii rerepoapun)-Cis ankun- u (4-14-anennbiii rereporuknoankun)-Cie ankun- u3 R
HeoOs13aTeNbHO 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMHU R

kaxaeii R® Hesasucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.us
LUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Cis
ankmia-, Cs.i4 muknoankmwi-Cies ankmna-, (5-14 unennoro rerepoapmna)-Cis ankmwia- u (4-14
YJIEHHOTO TeTepouukioankmna)-Ci.e aaKuna-;

kaxaeii R® u R® mesasucumo BwiOpan n3 H, Cig ankuma, Cis amkokcs, Cie

ranoreHasnikmna, Cis ranoreHankokcu, Cr. ankenuna, Cr.s ankunmna, Ce.14 apuna, Cs.ia
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LUKJIOAJKuIa, 5-14 uneHHOro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apui-Ci
ankmna-, Cs.i4 mukmnoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwmia- u (4-14
YJIGHHOTO reTepOoruKIoankui)-Ci.6 amKuia-,

kaxeii R u R nesasucumo Beibpan uz H, Ci amxuna, Ci ranorenankuna, Ca-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rerepounkioankuia, Ce.14 apun-Cis ankmna-, Cs.14 nukioankmi-Ci¢ ankuna-, (5-14
yieHHOTro rerepoapmi)-Ci.¢ ankuna- u (4-14 uneHHoro rerepounkioankun)-Ci.¢ alkuia-;

kaxpiii RS u RY nezaBucumo Beiopan 3 OH, Ci anmkokcn u Ci.6 TaOre€HANTKOKCH,

umn mobeie R u R mpucoennnennsie k Tomy ke atomy B, BMecte ¢ atomoM B,
KOTOPOMY OHU TPUCOEIUHEHBI, 00Pa3yIT 5- UIH O-4JICHHYIO TeTepPOLMKIIOANKHIBHYIO TPYIIY,
HeoO0s3aTeNbHO 3aMeleHHy o 1, 2, 3 uin 4 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME 13 Ci
ankmia u Ci.¢ TaJIOTeHAIKIIA,

kaxeii R! nesasucumo Beibpan u3 D, ranorena, okco, Ci-¢ ankuna, Ci.¢ raloreHaskiia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNAA, 5-14 ulneHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apuin-Cig ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR¥*, SR*® NHOR*, C(O)R* C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R,
OC(O)NRCGRd6, NRCGRdG, NRC6NRC6Rd6, NRCGC(O)RbG, NRC6C(O)ORa6, NRC6C(O)NRC5Rd6,
C(:NReG)RbG, C(:NReG)NRCGRd6, NRCGC(:NRE:G)NRwRdG’ NRc6C(:NRe6)Rb6’ NRCGS(O)RbG,
NR*S (O )NRCGRd6, NR*S (O )szG’ NR®S (O) (:NReG )Rb6, NRS (O)zNRCGRdG, S (O )RbG,
S(O)NR®R®, S(0):R", S(0)NR®R% OS(O)=NR®)R®* OS(O)RY, SFs, P(O)RPR#,
OP(O)(OR™)(OR®), P(O)(OR™)(OR®) u BRR¥ mpuuem Cis ankun, Cis anxenmn, Ci
ankuann, Ceas apun, Cs.as muknoankui, 5-14 uneHHblil retepoapun, 4-14 uneHHbIN
rerepouuknoankui, Ce-14 apun-Cie anxui-, Cs.s muxnoankun-Ci.e ankuia-, (5-14 uneHHslid
rerepoapun)-Ci.6 ankui- u (4-14 unennslii rereporuknoankun)-Cire ankun- u3 R! | kaxmprii
HeoO0s3aTeNbHO, 3aMelieHbl 1, 2, 3 uiu 4 He3aBUCUMO BbIOPAHHBIMH 3aMECTUTEIISIMU R’

kaxpiii R%, R u R% nesasucumo Beibpan u3 H, Ci- ankuna, Ci ranmorenankumna, Ca-
ankenuna, Cr.s ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOTro rereporukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14-
yeHHoro rerepoapun)-Cis ankuwna- u (4-14-uneHHoro rerepouukioankimn)-Cie alkuia-,
npudeM Kaxabiid Ci.e anmkui, Crs ankenun, Cr.s ankunmi, Ce.14 apwn, Cs.i4 nukimoankui, 5-14-
4eHHbI rerepoapus, 4-14-unenHbiii rerepounknoankus, Ce.4a apun-Cie ankun-, Cs.a
mukiIoankun-Cis  ankmn-, (5-14-unennsiii  rerepoapuin)-Cis  ankmn- u - (4-14-uneHHbIN
rereporuknoankun)-Cie ankuma- u3 R¥*, R u R% meobssatensHo samemen 1, 2, 3 wmm 4
HE33aBHCUMO BLIOPAHHLIMHU 3aMeCcTUTeNAMH R’;

i mobsie R® u R%, mpucoenuuennsle k omHOMY M ToMy ke atomy N, BMecTe ¢

2
aToMoM N, K KOTOPOMY OHH IIPUCOETUHEHBI, 00PA3YIOT 5- UM 6-UJIEHHYIO FeTePOapUIIbHYIO HIIH
4-14 u4neHHy0 TIeTEPOLMKIOAIKWIBHYK) TIpyIIy, IpUYeM JaHHasg S5- Wik O-ujeHHas
rerepoapuiibHas WK 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIIa HeoOs3aTeIbHO 3aMelleHa

1,2, 3 unu 4 HE3aBUCUMO BBIOpaHHBIMH 3aMecTuTeNsMu R’;



231

xaxbii R% nesasucumo suiopan us H, Cis ankuna, Ci ranorenankuna, C-¢ ajlkeHna,
Cy6 ankununa, Ce.14 apuna, Cs.i4 UuKIOangKuia, S-14-ujgeHHoro rerepoapuina, 4-14-uneHHOTO
rerepouuknoankuna, Ce.14 apun-Cis ankumna-, Cs.s4 nuknoankun-Cie ankuna-, (5-14-uneHHbli
rerepoapu)-Ci.¢ ankuna- u (4-14-uneHHblil reTeporukiIoankmi)-Ci.¢ alKuia-, IpUYeM KaXKJIbIi
Cie anxun, Cie ankenun, Cre ankuHui, Ce.14 apmn, Cs.g4 1ukIoOankui, S-14-uyneHHbIN
rerepoapul, 4-14-unensbiii rereporuknoankui, Ce.14 apun-Cis ankun-, Cs.14 nuknaoankun-Ci.e
ankui-, (5-14-unennpnii rerepoapun)-Cis ankui- u (4-14-uneHHblli rereporuKIoankmi)-Ci.
ankun- u3 R® meobssarensHo 3amernes 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIME 3aMECTUTENISIMH
R’

kaxapii R® mesasucumo BwIOpan m3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis

ranorerHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr.e ankunmna, Ce.14 apuna, Cs.ia
LUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ces.14 apuin-Ci
ankmna-, Cs.i4 muknoankmi-Cis ankuna-, (5-14 unennoro rerepoapmuna)-Cis ankuna- u (4-14
YJIEHHOTO TeTeponukoankmna)-Ci.s aaKuna-;

kaxaeii R® u R# mesasucumo BwOpan n3 H, Cig ankuma, Cis amkokcn, Cie
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr. ankunmna, Ce.14 apuna, Cs.ia
LUKJIOANKuIa, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuna, Ce.14 apuin-Ci
ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Cis ankmia- u (4-14
YJIGHHOTO TeTepOIUKIOATKII)-C 1.6 aKMIa-,

kaxeii R u R® nesasucumo Beibpan u3 H, Ci amxuna, Ci ranorenankuna, Ca-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 wneHHoro rerepoapmia, 4-14
yieHHoro rereporukiaoankuna, Ce.14 apun-Ci.g ankuna-, Cs.14 nuknoankun-Ci.¢ ankuna-, (5-14
yyieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHnoro rerepounkioankm)-Ci.¢ alkuna-;

xaxabiid R® u R nesasucumo Briopan u3 OH, Ci.¢ ankoxcu u Ci TaTOT€HATKOKCH,

umu mo6eie R u R npucoenunennbie k onHoMy u ToMy ke aToMy B, BMecTe ¢ aToMoM
B, K KOTOpOMY OHM TPHUCOEAMHEHBI, OOPa3yIOT 5- WM O-YICHHYI) TeTepPOLMKIIOATIKIIbHYIO
TPYIIy, HEOOs3aTeNbHO 3aMeIleHHy 0 1, 2, 3 mwin 4 3aMeCTUTENSIMH, He3aBUCUMO BBIOPAHHBIMU
u3 Ci.6 ankuia u Ci.6 TaJoreHaaKkuia,;

kaxbii R’ Hesasucumo BuiOpan u3 D, ranorena, okco, Ci ankuna, Ci.6 raloreHakua,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKI0ANIKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apun-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NO2, OR¥, SR¥ NHOR¥, C(O)RY’, C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)RY’,
OC(O)NRC7Rd7, NRC7Rd7, NRC7NRC7Rd7’ NRC7C(O)Rb7, NRC7C(O)ORa7, NRC7C(O)NRC7Rd7,
C(:NRe7)Rb7, C(:NRe7)NRC7Rd7, NRC7C(:NRS7)NRC7R(17’ NRC7C(:NRe7)Rb7’ NRC7S(O)Rb7,
NR’S (O )NRC7Rd7 , NR’S (O )sz7 , NR®’S (O) (:NRe7 )Rb7 , NR’S (O)zNRC7Rd7 , S (O )Rb7 ;
S(O)NR'RY,  S(0O):RY, S(0):NRRY OS(O)=NR®)R® OS(O):R", SFs, P(O)RI'R¥,
OP(O)(ORM)(ORY), P(O)(ORY)(OR") u BRI'RY, mpuuem Cis ankun, Cis amxeHmn, Ci
ankuHun, Ceas apun, Cs.s mmkmoankwn, 5-14 unenHsiét retepoapun, 4-14 dieHHbIN

rerepouuknoankmi, Ce.14 apun-Cie anxuia-, Cs.s muxnoankun-Ci.e ankui-, (5-14 uneHHbIH
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rerepoapun)-Ci.6 ankun- u (4-14 unennsiii retepouuknoankun)-Cie ankun- u3 R’ | kaxmbiit

>
HeoOs13aTeNbHO, 3aMeleHsl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RX:

kaxeii RY, R u RY nesasucumo uidpan us H, Ci ankuna, Ci ranorenankuna, Co-
ankenmna, Cy. ankuauna, Ce-14 apuia, Cs.i4 nukoankuia, 5-14-unenHoro rerepoapuia, 4-14-
yieHHOro rerepounukioankuia, Ce.14 apun-Cis ankuna-, Cs.14 nuxnoankun-Ci.¢ ankuna-, (5-14-
yneHHoro rerepoapwi)-Ci.s ankuna- u (4-14-unenHoro rerepormkioankui)-Cie ajkKuna-,
npuueM Kaxabid Ci.s ankui, Cae ankenun, Cr.s ankuumi, Ce.14 apu, Cs.4 nukimoankui, 5-14-
YIeHHbI rerepoapws, 4-14-unennbiii rerepounkynoankuy, Ce.4 apun-Cirs ankwmi-, Cs.g
mukiI0ankuia-Cis  ankmi-, (5-14-unennsiii  rerepoapun)-Cis  ankmn- u  (4-14-aneHHbIN
rereporuknoankun)-Cie ankma- u3 R, R u RY meobssatensHo zamemen 1, 2, 3 wmm 4
HE3aBUCUMO BLIOpPAHHBIMH 3aMecTuTesimMu R

wmn mobsie R u RY, mpucoenuuenHsle K omHOMY M ToMy ke atomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, 00PA3YIOT S- WU O-UJICHHYIO FeTepOAPUIBHYIO HUITH
4-14 uneHHy!0 TreTEPOLMKIOAIKWIBHYK) TIpydIly, IpU4eM JAaHHasg S5- Wik O-ujeHHas
rerepoapriibHas Win 4-14 djeHHas reTepoLUKIIOANKUIIbHAS TPyIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCHMO BBIOpaHHBIMH 3aMecTuTensiMu RY;

kaxbiii R® nesasucumo Buiopan us H, Cis ankmna, Ci ranorenankuna, C-¢ alkeHna,
Cy6 ankununa, Ce.14 apuna, Cs.i4 uukioankuia, 5-14-ujgeHHoro rerepoapuna, 4-14-uneHHOTO
rerepouuknoankmna, Ce.14 apun-Cis ankmna-, Cs.4 nuknoankun-Cie ankuna-, (5-14-uneHHbri
rerepoapi)-Ci.¢ ankuna- u (4-14-uneHHbIi reTeponukiIoankmi)-Ci.¢ alKuia-, IpHYeM KaXKIIbIi
Cie anxun, Cie ankenun, Cre ankuHui, Ce.14 apwn, Cs.ig4 LUKIOANKWI, S-14-dyeHHBbIN
rerepoapuii, 4-14-unennbiii rereporukIoankui, Ce-14 apun-Cis ankumn-, Cs.14 muxnoankui-Ci.
ankun-, (5-14-unenneii rerepoapun)-Cis ankuia- u (4-14-uneHHelii rereporukiIoankui)-Ci.
ankui- u3 RY Heobsa3aTenbHo 3amerneH 1, 2, 3 Wik 4 HE3aBUCHMO BHIOPAHHBIME 3aMECTHTEIAME
RX

kaxaeii R® nesasucumo Beibpan w3 H, OH, CN, Cis anxuma, Cr amkenuna, Cis

ankokcu, Cis ramoreHankuna, Cie ramoreHankokcH, Cr. amkuamna, Ce.s apuna, Cs.g
LUKJIOANIKUIA, S-14 uneHHoro rerepoapuia v 4-14 4i€HHOrO reTepOLUKIIOANIKUIIA,

kaxaeii RY um R¥ mesaBucumo BwOpaH n3 H, Cig ankuna, Cie amkokcw, Cie
ranoreHankmna, Cie ramoreHankokcu, Cr.s amkenmna, Cr.s ankuamna, Ce.14 apuna, Cs.is
LUKJI0ANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apuin-Cis
ankmna-, Cs.i4 muknoankui-Crs ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankwia- u (4-14
YJICHHOTO reTepOIUKIOATKII)-C 1.6 aJIKMIa-,

kaxeii RY u R mesasucumo Beibpan u3 H, Ci amxuna, Ci ranmorenankuna, Ca
ankenmna, Crs ankunmia, Ce.14 apuia, Cs.i4 nukimoankmna, S5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rereporukioankmia, Ce.14 apmn-Ci.g ankmna-, Cs.14 nuknoankmi-Ci.¢ ankmna-, (5-14
yjieHHOTO rerepoapui)-Ci.¢ ankuia- u (4-14 uneHHoOro rerepounkioankim)-Ci.¢ akuia-;

kaxpiii R u RY nezasucumo Beiopan u3 OH, Ci anmkokcn u Ci.6 TaJOT€HATKOKCH,

unu ro6eie RI7 u RY mpucoenunennsie k ToMy ke atomy B, BMecTe ¢ aTomMoM B,

KOTOPOMY OHH NPHCOEANHEHBI, 00pa3yoT 5- MIN G-YJIEHHYIO I'eTepOLMKIOANKUIBHYIO TPYIIILY,
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HeoOs13aTeNTbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNs MU, He3aBUCUMO BbhIOpaHHbIME 13 Ci
ankuna u Ci.¢ raJIOTeHaNIKUIIA,

kaxapii R® nesapucumo seibpan us H, D, OH, ranorena, okco, CN, C(O)OH, NH», NO»,
SFs, Ci6 ankuna, Ci6 ankokcu, Ci.s rajoreHaikokcu, Ci.s rajgorenankuia, Cr.s ankeHuna, Crs
ankunauna, Ce.14 apuna, Cs.4 mukioankuia, 5-14 uneHHoro rerepoapuia, 4-14 ujgeHHOro
rerepouuknoankuna, Ce.14 apun-Ci.e ankuna-, Cs.i4 muxnoankui-Ci.e ankuna-, (5-14 aneHnoro
rerepoapui)-Ci.¢ ankuna- u (4-14 uneHsoro rerepounkaoankui)-Ci.¢ ankuna-; u

npudeM Jro0as rerepoapuiibHas FPyIa JIOOOro U3 BBIICNEPEYHCICHHBIX 3aMECTUTENEH
HeoO0s3aTeNIbHO BKITIOUaeT N-OKCU Ha TIOOOM 00pa3yroIeM KOJIbIO aTOME a30Ta.

3. Coenunenue 1o 1. 1 wim 2 wiu ero papmMarieBTUYECKU MpreMieMasi Cojlb, TIe:

kaxpii R’ Hesasucumo BuiOpan u3 D, ranorena, okco, Ci ankuna, Ci.6 raloreHaakuia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANIKUNIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apun-Ci ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NO2, OR¥, SR¥ NHOR¥, C(O)RY’, C(O)NR'RY, C(O)NR(OR¥), C(O)OR¥, OC(O)RY’,
OC(O)NRRY NR“RY, NRNRYRY, NRC(O)R®”, NRY’C(O)OR¥, NRC(O)NR'RY,
C(=NRe7)Rb7, C(=NR€7)NR°7Rd7, NRC7C(=NR"7)NRC7R‘17, NRC7C(=NR"7)Rb7, NR°7S(O)Rb7,
NRC’S(O)NR'RY,  NRYS(0)RY”, NR’S(O)(=NR¢)R", NRS(0),NRRY,  S(O)RY’,
S(O)NR'RY,  S(0O):RY, S(0):NRRY, OS(O)=NR®)RY OS(O):R", SFs, P(O)R'R¥,
OP(O)(OR")(OR'"), P(O)(ORY)(OR"") u BR'/R¥";

kaxeii RY, R u RY mesasucumo Bribpan us H, Ci. anxuna, Ci.¢ ranorenankuna, Co-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 wneHHoro rerepoapmia, 4-14
4JIeHHOro rerepounkioankuia, Ce.14 apun-Ci¢ ankuna-, Cs.14 nuknoankun-Ci¢ ankuna-, (5-14
4yyieHHOTo retepoapuia)-Ci.¢ ankuna- u (4-14 uneHHoro rerepouunkioaikuia)-Ci.¢ ankuia-;

umu ro6sie RY 1 RY mpucoenuHeHHbIe K OHOMY 1 TOMy ke aToMy N, BMecTe ¢ aToMOM
N, K KOTOPOMY OHHU MPHUCOEAUHEHBI, O0PA3yIOT S- WK O-4UJIEHHYIO TeTepOaAPUIbHYI0 Win 4-14-
YJIEHHYIO IeTEPOLUKIIOATIKWIBHYIO TPYIILY; U

kaxpii R® Hesasucumo Beibpan 3 H, Ci.¢ ankuna, Ca.¢ ankenmna, Crs ankuanna, Co-14
apwna, Cs.14 mukioankuna, 5-14 ujgeHHoro rerepoapuia, 4-14 4jIeHHOrO reTEpPOLIMKIIOANKIIIA,
Cs-14 apun-Cis ankwmna-, Cs.i4 muknoankmin-Cire ankwuna-, (5-14 unennoro rerepoapun)-Cis
ankmna- v (4-14 4jeHHOro reTeporuKIoaikmi)-Ci.¢ aJKuIa-.

4. Coenunaenue no qo0oMy u3 mm. 1-3 uiam ero ¢papmMauneBTHUECKH NpUEMIIeMast COJb,
rae:

kaxeii R! nesasucumo Beibpan u3 D, ranorena, okco, Ci- ankuna, Ci.¢ raloreHaskiia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepounkioankuia, Ce.14 apuin-Cig ankuna-, Cs.14 muxnoankun-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ anmkuna- u (4-14 aneHHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR¥*, SR*® NHOR*, C(O)R* C(O)NR®R® C(O)NR®(OR¥), C(O)OR*, OC(O)R,
OC(O)NR®R%, NR®R%, NR®UNR®R® NR®C(O)R® NR®C(O)OR¥, NR®C(O)NR®R%,
C(=NR®)R*® C(=NR®)NR®R®  NR®C(=NR®)NR®R® NR®C(=NR®)R®, NR®S(O)R®,
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NR*S (O )NRC6Rd6, NR*S (O )szG’ NR®S (O) (:NReG )Rb6, NRS (O)zNRC6Rd6, S (O )RbG,

S(O)NR®R®, S(0):R, S(0)NR®R%  OS(O)=NR*)R®* OS(O):RY, SFs, P(O)RPR#,
OP(O)(OR™)(OR), P(O)(OR™)(OR®) u BRR;

kaxbii R®, R u R% mesasucumo Bribpan us H, Ci. anxuna, Ci. ranorenankuna, Co-
ankenmna, Cr.s ankunmia, Ce.14 apuna, Cs.i4 nukioankmna, 5-14 uneHHoro rerepoapmia, 4-14
yieHHOro rerepounkioankuia, Ce.14 apun-Cis ankmna-, Cs.14 nukioankmi-Ci¢ ankuna-, (5-14
YyjIeHHOTO rerepoapmna)-Ci.¢ ankuna- u (4-14 unennoro rereporukioankmia)-Ci.¢ ajaKuia-

unu mo6bie R 1 R% npucoennnenHbie k omHOMy B TOMY ke aToMy N, BMECTe C aTOMOM
N, K KOTOPOMY OHHU MPUCOEAUHEHBI, O0PaA3yIOT S- WK O-UIEHHYIO TeTepOaPUIbHYI0 Win 4-14-
YJIEHHYIO FeTEPOLUKIIOATKUIIBHYIO TPYIIY; U

kaxpiii R Hesasucumo Briopan us H, Ci ankuna, Ci- ranorenankuia, Cr-¢ ajlkeHnna,
Cr6 ankuamna, Ce.14 apuna, Cs.4 umknoankuna, 5-14 uneHHoro rerepoapunia, 4-14 ujneHHOTO
rereporuknoankmna, Ce.14 apun-Cis ankuna-, Cs.14 muxnoankmi-Ci.¢ ankumna-, (5-14 w@ieHHoro
rerepoapi )-Ci.¢ ankuna- v (4-14 4ieHHOTo reTeporuKIoankmi)-Ci.6 aaKuia-.

5. Coenunenue no moOoMy u3 mi. 1-4 win ero papManeBTUYeCKu mpuemMyieMast CoJib, Te
Cy' npencrasnsier co6oii Ce.14 apui, npuuem Ce.14 apun HeoOs3aTeNbHO 3amenteH 1, 2, 3 unu 4
HE3aBHCUMO BLIOPAHHLIMU 3aMecTuTe M RE.

6. Coenurenue 1o JroooMy u3 mi. 1-4 wiu ero ¢papMaleBTHIeCKH mpueMyieMast CoJib, TIe
Cy! npencrapnser coboit Cs.14 nuknoankui, npudeM Cs.14 HUKIOAIKUI HE0OA3aTeIbHO 3aMelleH
1, 2, 3 unu 4 HE3aBUCUMO BBHIOpaHHBIMH 3aMecTuTeNs MU RE.

7. Coenqunenue 1o JrodoMy u3 mi. 1-4 wim ero ¢papManeBTHIeCKH mpuemMyeMast CoJib, TIe
Cy' npencrasnser coboii 5-14 uneHHbIH reTepoapus, npudeM 5-14 ujeHHBIH reTepoapui
HeoOs13aTeNbHO 3aMelteH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU RE,

8. Coenunenue mo robomy u3 mim. 1-4 unu ero gapmarieBTUYecKy mpuemMseMasi Cojib, Tae
Cy' mnpencranser coboii 4-14 uneHHBI reTepoLMKIOANKUa, mnpudeM 4-14  djeHHbIH
reTepOLMKIIOANKIIT HeoOsi3aTeibHO 3amemeH 1, 2, 3 wiu 4 He3aBUCUMO BBIOPaHHBIMHU
zamectutensamu RE.

9. Coenunenue 1o JrOOMy 13 . 1-4 wiu ero papManeBTUYECKH pueMyieMast CoJib, Te
Cy! npencrasnser coboii denun umu 5-10 uneHHbIl rerepoapun, npuueM deHun umu 5-10
YJIEHHBbIH reTepoapui HeoOsi3aTeNnbHO 3amerneH 1, 2, 3 umu 4 HE3aBHUCHMO BBIOPAHHBIMU
3amectuTenamu RE.

10. Coenunenue no ymrobomy u3 . 1-4 uinu ero gpapMaleBTUYECKH MpUeMIieMasi COJib,
rae Cy' BeiOpan u3 Qenunta, nupuaununa, pypanuna, 6eH3odypaHuIa U MHPA3OINUNA, KaXKIbI
U3 KOTOPBIX HeOOs3aTeIbHO 3ameleH 1, 2 win 3 3amectutelisiMu, BeiOpaHHbIMU 13 C13 aJKuia,
rajoreHa, CN u Ci.3 anmKOKCH.

11. Coenunenue no mobomy u3 . 1-4 uimm ero gapMaLeBTUYECKH MpUeMIieMasi COJb,
rae Heobs3aTenbHO 3amemteHHblii Cy' BbiOpaH u3 LuaHodenuna, uuaHodropdenuna, 2,3-
auruapo- 1 H-muppono[2,3,-bnupununa, Gpennna, merokcudennna, GroppenHnna, TUPUANHNNA,
metuidypanuia, beHzodpypanuia u Mmetui- 1 H-nupazonuna.

12. Coenunenue o mrobomy u3 mm. 1-4 unm ero gpapMaLeBTUYECKH MpUeMiieMasi COJib,
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rie HeoOs3aTeNbHO 3amemenHbiii Cy' BbiOpan u3 2-nunanodenuna, 3-nuanopenuna, 3-uaHo-2-
dropdenuna, 2,3-mgurunpo-l1H-muppono[2,3,-blmupununa, ¢enuna, 3-meTrokcudpeHmna, 2-
bTopdpennna, nupuguH-4-nna, 2-merundypan-3-una, Oenzopypan-2-uma u 1-mermn-1/H-
nupason-4-una.

13. Coenunenue no mobomy u3 mm. 1-4 unm ero apmaneBTHUECKH NpHeMiIeMast COJlb,
riie HeoOs3aTenbHO 3aMereHHbi Cy! BrIOpan u3 3-1uanodenuna u peHuna.

14. Coenunenne mno mobomy omHomy u3 nm. 1-13 wmm ero QapmaueBTHYECKH
npuemnemas conb, rae Cy? npencrasnser co6oit Ce.14 apun, mpuuem Co.14 apUI HEOOA3ATETHLHO
3amerneH 1, 2, 3 uiu 4 HE3aBUCHUMO BHIOPAHHBIME 3aMecTHTeNsIMH RE.

15. Coemunenne mno moOoMy omHomy u3 mm 1-13 wmm ero ¢QapmaueBTHUecKH
npuemieMast conib, e Cy® npencrasnsier coboii Cs.14 muknoankui, npudeM Cs.i4 MUKIOATKUIT
Heo0sA3aTeNbHO 3aMeleH 1, 2, 3 unu 4 He3aBUCHMO BHIOpaHHBIMU 3aMecTuTensaMu R

16. Coemunenne mno mobOoMy omHomy u3 mm. 1-13 wmm ero ¢dapmaueBTHUeckn
npuemnemas conb, rae Cy? mpencrapisier coboii 5-14 uneHHbIi retepoapun, mpudem 5-14
YJIEHHBbIH reTepoapui HeoOsi3aTenbHO 3amerneH 1, 2, 3 uimum 4 He3aBHCHMO BBIOPAHHBIMU
3amectutensmu RF.

17. Coemunenne mno mobOoMy omHomy u3 mm. 1-13 wmm ero ¢dapmaueBTHueckn
npuemiemas coinb, rae Cy? npeacrtasiser coboii 4-14 uneHHBI reTepOLUKIOANKU, prdeM 4-
14 uneHHBIA TETEPOLUKIIOATIKUI HeoOs3aTeNbHO 3amemeH 1, 2, 3 wuiam 4 HE3aBUCHMO
BbIOpaHHbIMM 3aMecTUTeNsIMU RF.

18. Coenmunenne mno mobOoMy omHomy u3 mm. 1-13 wumm ero ¢QapmaueBTuuecku
npuemiiemast coib, rae Cy* BoiOpan u3 Cs.c muknoankuia, Gpenuna, 5-10 uIeHHOrO reTepoapuia
1 5-10 4I€HHOIO reTepOLMKIOANKHUIIA,

rae 5-10-unennsplii rerepoapun U 5-10-41eHHBIN reTEPOLUKIOAIKNT KaXIbI COAESPKUT
OZIVIH, J1BA WJIM TPU aTOMa a30Ta B Ka4eCTBE 00Pa3yIOIUX KOJBIO IeTepoaToMa, IpuueM OJUH U3
OJTHOTO WJIM JIBYX aTOMOB a30Ta HEOOS3aTENbHO SIBNISIETCS N-OKCHIOM, M TIPU 3TOM 00pa3yroLuii
KOJIBLIO aTOM YTJIepoZia HeoOsI3aTeNIbHO 3aMeIleH OKCO; U

npudeM Css mukmoankwi, ¢enwn, 5-10 unenHblid retepoapun U S5-10 uneHHBIH

TeTepPOLMKIIOANIKIII, KaKIblii HeoOs3aTeNbHO, 3amMelneH 1, 2 wuiaum 3 3aMeCTHTeIsIMH,

)
BbIOpanHbIMU U3 C13 ankuna, Ci.3 ankmn-OH, rajorena, CN, Ci.3 ankokcu u C(O)NH,.

19. Coemunenne mno mobOoMy omHomy u3 mm. 1-13 wmm ero ¢QapmaueBTHUeCKH
npuemiemas cojb, rae Cy’? BHIOpaH U3 MUPHANHHIA, TeTPAruAPONUPUANHINA, MHIEPUINHUIA,
nupuauH-N-OKCUIa, OKCO-AUTHAPONUPUANHIIA, ¢eHwra, nupa3ono[l,S-a]nupunun-3-wna,
nupazonof 1,5-b|nmupunasunnia, nupasonuia, MUPUMHUIUHUIIA, XUHOJWHWIA, OKcazojmia, 2,3-
ourunpo-[ 1,4]auokcuno[2,3-bmupunun-8-una  u  TpUA30JUIa, KOKABIH W3 KOTOPBIX
HeoOs13aTeNbHO 3aMelteH 1, 2 win 3 3amecturensiMu, BeiOpanHbiME U3 Ci.3 amkuna, Ci.3 ankui-
OH, ranorena, CN, Ci.3 ankokcu u C(O)NHa.

20. Coenunenue mno moOoMy omHomy u3 mm. 1-13 wmm ero ¢QapmaueBTuuecku
npuemiemas cojib, rae Cy? npenctapisieT coboii HUKIOMPONU, HeOOA3aTeNbHO 3aMEIeHHbIH 1,

2 wu 3 3amectuTessiMu, BoiOpaHHbiMU U3 Ci.3 ankwuna, rajmoreHa, CN, Ci.3 ankokcu u C(O)NHo.
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21. Coenunenue mno moOoMy omHomy u3 mm. 1-13 wmm ero ¢QapmaueBTuuecku
npueMsemas CoJjlb, Iie HeoOs3aTeNnbHO 3amemeHHblii Cy? BbIOpaH U3 2,6-1MMETHIMUPUAH-4-
wia, NUpUANH-4-una, 2-meTwinupuauH-4-una, 1-xap6amomn-1,2,3,6-TeTparunponupuant-4-
wia, 1-kapOamomnnunepuanH-4-una, 2-MeTOKCUNUPUANH-4-1I1a, 2-MEeTOKCH-O-MEeTHIITUPUINH-
4-una, 2,6-gumerunnupunub-4-un-l-okcuna, 1-stun-6-okco-1,6-gurunponupunus-3-una, 3-
METWIUPUANH-4-nna, 3-propnupunuH-4-nna, 3-XJIOpNUPUANH-4-Ua, 3-METOKCHITUPUANH-4-
uia, 3-uMaHONMUPUANH-4-Una, 4-xapbamonndenuna, nupasono| 1,5-almupunun-3-una,
nupasono| 1,5-bnupunasun-3-una, S-metun-1H-upazon-4-una, 1-s3tun-1H-nupaszon-S-una, 1-
n3zonponui- 1 H-nmupason-5-una, 1-nponun-1H-nupason-5-una, nupumunus-4-una, 2,3-1uruapo-
[1,4]nuokcuno[2,3-b|mupunun-8-una, XWHOMMH-5-uUna, S-propnupumMuanH-4-Uia, OKCa30J-S-
wia, 4-MeTHIIOKCA30I-5-1iia, 4-3TUJI0KCa30J-5-mna, 4-(TuAPOKCUMETII)-2-METHIIOKCA30J1-5-11a,
4-(METOKCUMETHIT)-2-METUIIOKCA30II-5-11a, 4-(THIPOKCUMETHII)-2-METHIIOKCA30JI-5-1a, 1-3Thi-
1H-1,2,3-Tpra3on-5-una u qUKJIONpPOnua.

22. Coenunenue 1o moOoMy omHomy u3 mm. 1-21 wmm ero ¢QapmaueBTHUECKH
npuemnemas conb, rae R Beibpan us H u C1.6 ankuna.

23. Coenunenue 1o moOoMy omHomy u3 mm. 1-21 wmm ero ¢QapmauneBTHUECKH
npuemnemas conb, rae R! npencrasnser co6oii uz H unu C.3 anku.

24. Coenunenue 1o JoOoMy omHomy u3 mm. 1-21 wmm ero ¢QapmauneBTHUECKH
npuemnemas conb, rie R! npencrasnser coboii H unu stum.

25. Coenunenne mno moOoMy omHomy u3 mm. 1-21 wmm ero ¢QapmaueBTHUeCKH
npuemnemas conb, rie R!' npencrasnser co6oii H.

26. Coenunenue mno moOoMy omHomy u3 mm. 1-25 wumm ero (QapmaueBTHUECKH
npuemiemas conb, rae R? soiOpan u3z H, Ci ankuna, Ce.14 apuna, Cs.i4 Lukji0ankuna, 5-14
YJIEHHOro rerepoapwia, 4-14 unenHoro rerepouunkioankuna, Ce.14 apun-Cis ankuina-, Cs.ia
nuknoankun-Ci.s ankuna-, (5-14 unenHoro rerepoapmna)-Cis ankuna-, (4-14 uneHHOrO
rerepormkoankuna)-Ci.c ankuaa-, OR?2, NR2R%, C(0)R"2, C(O)NR’R® u C(O)OR?, npuuem
Cie amxun, Ceas apun, Cs.as4 umkioankuna, 5-14 unenssiii rerepoapwis, 4-14 dneHHbIN
rerepormkyioankui, Ce.14 apmn-Cie anmkmn-, Cs.4 mukonoankun-Cire ankwi-, (5-14 wieHHbIR
rerepoapmn)-Cis ankwin- u (4-14 uneHHblt rerepouukyioankun)-Cie amKuI-, KaxIbIi
HeoOsA3aTeIbHO 3aMeleH 1, 2 umm 3 He3aBUCHMO BHIOPaHHBIMU 3amecTuTensmu RC.

27. Coenunenue 1o modomy u3 mm. 1-25 wu ero gapmaneBTUYECKH MpUeMIIeMast COJlb,
rae R? Bei6pan us H, Ci.¢ ankuna, Ce-14 apuna, Cs.14 UKIOAJKUNIA, 5-14 4IeHHOro reTepoapuna,
4-14 ynennoro rerepounkioankmna, Ce.14 apnui-Ci.¢ ankuna-, Cs.14 nukinoankmi-Ci.¢ amkuna-, (5-
14 unennoro rerepoapuna)-Ci.s ankwmna-, (4-14 wnenHoro rerepouunkioankmna)-Cie anakuia-,
OR®, NR“R% C(O)R?2, C(O)NR®2R® u C(O)OR?, mpuuem Ci amxmn, Co.14 apum, Cs.4
LUKJIOANKuJ, 5-14 unenHsidi retepoapui, 4-14 unenssiii rerepouukioankus, Ce.14 apun-Cis
ankmi-, Cs.g mwknoankmwi-Cire ankwi-, (5-14 unenssiii rerepoapun)-Cis ankwi- u (4-14
qieHHbIH rereporukiaoankun)-Cie ankuia-, Kaxablii 3amemeH 1, 2 unm 3 HE3aBUCHUMO
BLIOpaHHBIMH 3aMecTuTeN MU R,

28. Coenunenue 1o modomy u3 mm. 1-25 wmum ero gpapmaneBTUYECKH MpUemMiieMast CoJlb,
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rne R? soiOGpan u3 H, ¢pennna, 5-6 unennoro rerepoapuna, C(O)RP2, C(O)NR2R® u C(O)OR™,
npudeM (eHmn u S5-6 UYNeHHBI TeTepoapmil, KaXKIbli HE3aBHCHUMO, 3aMelleHel | wim 2
HE3aBUCUMO BbHIOPaHHBIMH 3aMecTuTeTsAME R ©.

29. Coenunenue 1o modomy u3 mm. 1-25 wum ero gpapmaneBTUYECKH puemMiieMast CoJb,
rae R? peibpan us H, C(O)OEt, CONH; u C(O)NHE?.

30. Coenunenue no gobomy u3 mm. 1-25 unu ero papmManeBTH4YeCKU MpUuemiiemMast Colb,

rae R? BoiGpan U3 deHuna 1 S5-6-4IeHHOrO reTepoapua, KaxkIblil U3 KOTOPLIX HEOOS3aTeNbHO

3amerneH C(O)OMe.
31. Coemunenne mno JoOoMy oxmHoMmy u3 mm. 1-25 wmm ero (dapmaueBTHUECKH
0
§J<N o OH
e
2 v ey
npuemieMasi coib, rae R” npencrasisier coboi CH nian =N )

32. Coenunenue 1o rodomy u3 . 1-25 unmm ero GapManeBTHYECKH preMiiemMas COJb,
r7ie HeoOsA3aTeNbHO 3aMeleHHblil R? BLIOpaH M3 MUPUAMHUIMETHIA, THAPOKCU((pEHNT)MeTua,
THAPOKCU3 THIIAMUHO((DEHIIT )3 THIIa, LIUKJIOT€KCUIIMETHIIA, ¢dropbensuina,
ruapokcu(propdenmn)merna, (METHIIUP UIUHIIT )METHIIA, (¢roprimpuauHII)METHIIA,
(TprTOPMETHIITUPUANHNI )METHIIA, ((ruopOKCUMETHIT)TUPUANHII )METHIIA,
(METOKCHITUPUIUHILI ) METHUIIA, (MeTunrpaszonu)OeH3uIa, (MeTUIIHPa30JIHIT)METHII,
OEH30M30KCA30IUIIMETHIIA, (METHJIMHAA30JIMT)METHIIA, (TMOpPOKCHA3ETHIUHILT )METHIIA,
Ooemsomwna,  QermnuukiIonpomuiaa,  (uuaHo((peHWIT)METHUI)aMUHO,  TeTparuapodypaHuia,
beHn(MIPUINHIIOKCH )METHIIA, ¢bTop ((pTopruapOKCUNMP POTUAMHII )METHI )OEH3UIIA,
((xapOoxcunUMIEpUIUHIIT)METHN )PTOPOEH3NIIA, ¢dTop((N-
METUIIMETUJIICY I OHAMUIO)METIIT )OeH3MNa,  ((AMOKCOMMUAA30MUANHUI )METH )PTOpOeH3MIIa,

(mudroppennn)(runpokcu)mernia, (mupugunwi-1H-rerpasomun-)meruna,  (nupasonmn-1H-

TETPa30JINI-)METHIIA, (Tnazonui-1H-TeTpasonun-)MeTuna,
(MeTunTpU(TOPMETHIITHPA3 O )METHIIA, ((1,1-
TMOKCUAOU30THAZOIUANHUAI )METHI)PTOpOSH3 WA, ((meTun-2,5-

JUOKCOUMMIA30IUIUHILT)METH )OeH3 1A U (IMaHO(PEHOKCH )METHIIA.

33. Coenunenue 1o rodomy w3 . 1-25 unmm ero papManeBTHYECKH MpremMiiemMasi COJb,
rae Heo0A3aTENLHO 3aMeIleHHbIN R? BbIOpaH u3 MUPUIUH-2-UIMETUNIA,
ruapokcu(permn)mernna, (2-rugpoKCU3ITUIAMUHO)((PEeHUT)METIIIA, UKIOTeKCHIMETIIIA, 2-
¢Topbensuna,  (2-propdenun)(runpokcu)mernia,  (6-meTwnnupuauH-2-wiMerniaa,  (3-
bToprmupunuH-2-un)meruna,  (3-merokcunupuauH-2-mwnmernna, 2-(1-merun-1H-nupason-4-
wi)0ensmna,  Oenso[d]msokcazon-3-unmernna,  (l-merun-1H-unnazon-3-wn)mernna,  (3-
THAPOKCUA3ETUANH- | -WiT)MeTHIIA, OeHzona, 1-pennnuukIonponuia,

(mmano(peHnn)MeTHIT)aMIHO, TeTparuapodypan-3-una, ¢eHw(MIpUANH-2-IIOKCH)METHIA, 2-

¢dTop-6-(((3R,4R)-3-Prop-4-rugpoKcunuppoIuanH- | -rn)MeTni )OeH3nia, 2-((4-
kapOoKcUnuIepuanH- 1 -un)mernin)-6-propOeHsnna, 2-¢pTop-6-((N-
METUIIMETUIICY Ib( OHAMUIIO ) METHIT )OS H3 I, 2-((2,5-nnoxconMuna3oNUANH- | -nT)MeTHI)-6-

¢dTopbensuna,  (2,6-nudroppenun)(ruapokcu)mernna,  (S-(mupuaun-2-mn)-1H-Terpason-1-
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wi)meruna, (5-(1H-nupason-1-un)-1H-rerpazon-1-un)meruna, (5-(tuazon-4-mn)-1H-Terpaszon-1-
wimeruna,  (S-mertun-3-(tpudpropmernn)-1H-nupazon-1-um)mernna,  (3-mMeTunnmupuanH-2-
wimeruna,  2-((1,1-guoxkcunon3oTHasonuauH-2-uia)MeTn)-6-¢propobensuna,  2-¢prop-6-((3-
METUJI-2,5-TNOKCOMMUIA30IUANH- | -nT)MeTHI )OS H3na, (6-(TpudTopMeTHT)TUPUIUH-2-
wiMmeruna, (3-(rugpoxkcumerun)nupuaus-2-unmmeruna, (1-merun-1H-nupason-3-un)meruna u
(2-unanodenokcu)mernna, (3 -MeTUIITUPUANH-2-WIT)METOKCH,  (6-METHINUPUANH-2-H1IT)METOKCH
u ((3-MeTuamupuIuH-2-1J1)METHIT ) aMUHO;

34. Coenunenue 1o rodomy u3 . 1-28 umu ero papManeBTHYECKH TpUeMIIEMasi COJb,
rae kaxabiii RC HesaBucumo BbIOpaH u3 rajoreHa, Cie¢ amkuna, Ce.14 apuna, 5-14 djneHHOrO
rerepoapuna, (4-14 unennoro rereporminoankuna)-Cie ankmia-, OR*, C(O)OR* u NR*“R%,
npudeM Ci.s ankwn, 5-14 uneHHblli rerepoapun u (4-14 uneHHbId rereporuKIoankui)-Ci.
aJIKHJI- HeoOA3aTeNbHO 3aMelleHbl 1, 2 UIu 3 He3aBUCUMO BLIOpaHHBIMU 3amecTuTenssmMu R

35. Coenunenne no yodomy u3 nm. 1-28 u 34 unum ero gapmMarneBTHIECKH MpueMieMast
cob, rae kaxabiii RY nesapucumo suiOpan us ranorena, okco, Cis ankuna, Ci. raoreHaakuia,
OR® C(O)OR® u NR®*S(0),R",

36. Coenunenune no jrobomy omHomy w3 mm. | u 3-35 wnm ero (apmaneBTHUECKH
npuemiemas conb, rae R® soiOpan us H, ranorena, Ci ankuna, Ce-14 apuna, 5-14 djeHHOro
rerepoapuia, CN u OR® npuuem Ci.¢ ankun, Ce.14 apun u 5-14 uneHHBIH reTepoapuJl, KasIblid
HEeo0A3aTeNbHO 3aMelleH 1, 2 uaM 3 He3aBUCHMO BbIOPaHHBIMU 3amecTuTeNssMu RP.

37. Coemnunenune no jgrobomy omHomy u3 mm. | u 3-35 wmnm ero (apmaneBTHUECKH
npuemiemas conb, rae R Beiopan us H, Ci.3 ankuna, ranoresa, CN, moppomuHoMeruna, 4-
sTOKCU(EHMNIa, 2-THAPOKCUITOKCH U IMUPUIUHIIIA.

38. Coenunenne no sobomy omHomy w3 mm. | m 3-35 wim ero QapmaneBTHYECKH
npuemnemas cojib, rae R’ BoiOpan u3 H, meruna, 6poma, CN, mopponunomeruna, 4-
STOKCU(EHNA, 2-THAPOKCUITOKCH U TUPUAMHUIIA.

39. Coenunenue 1o 1. 1 win ero papMaleBTHYECKH NPHEeMIIeMast COJb, TTe:

R! Bribpan us H u C1.sankuna;

R? BriOpan 3 H, D, Ce.14 apuna, 5-14 unennoro rerepoapuna, C(O)R?2, C(O)NR?R%? p
C(O)OR*

3amernensl 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTESIMU RS

, mpudeM Co.14 apun u 5-14 usenHblii retepoapun us R? | kaxabli HeoOs3aTeNbHO,
R’ Beibpan u3z H, D, ramorena, Ci amkuna, Ci.s ranzorenankuna, Ce.14 apuna, 5-14
unennoro rerepoapuna, CN u OR® | npudem Ci.6 ankun, Co.14 apun u 5-14 uneHHblii rerepoapu

m R’ kaxmeli HeoOs3aTeNnbHO, 3aMemieHbl |

2

2, 3 wunum 4 HE3aBUCHMO BbIOPAHHBIMU
3amectuTensmu RP;

Cy! npencrasnsier coboii GeHus, HeoOa3aTeNbHO 3aMelleHHbIH 1, 2, 3 win 4 He3aBHUCHMO
BbIOpanHbIME 3aMecTuTessimu R M umn Cio.14 apwit, uimu 5-14 unennbiii rerepoapun, npudem Co.
14 apun u 5-14 unennblii rerepoapun u3z Cy' Heobs3aTenbHO 3amelneH 1, 2, 3 unu 4 He3aBUCUMO
BBIOpaHHbIMM 3aMecTUTeNIMU RE;

Cy? npencrasnsier co6oit Co.14 apui1, Cs.14 UUKIOANKUN, 5-14 4IeHHbIH reTepoapuy Uiu

4-14 unennbli rerepouuknoankun, npudeM Ce.a apun, Cs.s DUKIOankui, S-14 4ieHHbIA
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retepoapun u 4-14 unennsiii rereponukaoankun u3 Cy? | Kaxablii He0OA3aTeIbHO, 3aMEIIeHbI 1,
2, 3 unu 4 He3aBUCMMO BLIOPaHHBIMHU 3aMecTuTensaMu RF;

kaxpii R2, R R u R mesasucumo Beiopan u3 H, Ci. ankuna, Ci. raloreHankuia,
C26 ankennna, Ca.¢ ankununa, Ce.14 apuna, Cs-14 Luknoankuna, 5-14 ujgeHHoro rerepoapuna u 4-
14 ynennoro rerepouukioankuia, npudeM Ci.¢ ankui, Czs ankeHun, Ca ankunmi, Ce.14 apu,
C3.14 LMKIOANKU, 5-14 uneHHbli retepoapun u 4-14 uneHHbll retepormkaoankui u3 R¥?, R,
R% p R¥® | kaxplii HeoOA3aTeNbHO, 3aMemmeHsl 1, 2, 3 umu 4 HE3aBUCHMO BBHIODAHHBIMH
3amecturtesmu RY;

kaxpiii RP? HesaBucumo BuiOpan n3 Cie ankuna, Cie ranorenankuna, Cas ajlkeHWIa,
Cr6 ankunmuna, Ce.14 apuna, Cs.14 mukioankmna, 5-14 ynenHoro rerepoapuia u 4-14 dneHHOTO
rerepouukioankuia, npudueM Cis ankun, Cr.e ankenun, Crs ankunaui, Ce.sa apmr, Cs.g
HUKJOANKu, 5-14 uneHHbli rerepoapusl U 4-14 4yjgeHHBIH TEeTEPOLMKIOAJIKIII, KaKAbIi
HeoO0s3aTeNbHO, 3aMelleHbl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISTMHU RS,

kaxeii RC, RP, RE) RF u RY nezasucumo Bui6pan us D, ranorena, okco, Ci-¢ ankuna, Ci.
¢ ranorenajkuna, Cr.c ankennna, Cr ankunamna, Ce.14 apuna, C3.14 UKIOANKHIA, 5-14 YI€HHOTO
rerepoapuna, 4-14 unennoro rerepormknoankuna, CN, NO,, OR* SR* NHOR*, C(O)R®,
C(O)NR™R¥ C(O)OR*, OC(O)R", OC(O)NRS*R™ NRR% NR“C(O)R"™, NR*“C(O)OR¥,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4, C(:NRe4)NRC4Rd4, NRC4C(:NR64)NRC4Rd4, NRC4S(O)Rb4,
NRS(0):R" u NR**S(0);NR*“R*, npuuem Ci-6 ankun, Cas ankenun, Co ankuamn, Ce.14 apuI,
C3.14 TUKNOANKUN, 5-14 umeHHbIH reTepoapun u 4-14 unennblii rerepouuknoankun u3 R RP,
RE, RF u RS, xaxnerii HeoOs3aTenbHO, 3amemnensl 1, 2, 3 wim 4 He3aBHCHMO BbIOpaHHBIMU
3amecrurensivu R,

kaxaeii RM  mesaBucumo BwIOpan u3 D, ranorena, oxco, Cis anmkuma, Ci
rajjoreHankuna, Cr ankenuna, Crs ankunuia, Ce.14 apuna, Cs.14 nukioankuna, S5-14 4ieHHOro
rerepoapuna, 4-14 unennoro rerepouuknoankuna, 2-CN, 3-CN, NO,, OR* SR* NHOR¥,
C(O)R™, C(O)NR*“R¥, C(O)OR*, OC(O)R*, OC(O)NR™“R¥ NR%R¥ NR“C(O)R®,
NRC4C(O)OR34, NRC4C(O)NRC4Rd4, C(:NRe4)Rb4’ C(:NRe4)NRC4Rd4, NRc4C(:NRe4)NRc4Rd4’
NRS(O)R?, NR*S(0):R* u NR*S(0),NR*“R¥, mpuuem Cis ankmn, Cars amkeHmn, Caes
ankuH, Ce.4 apwnn, Cs.g nmkioankwi, 5-14 unenHbll retepoapmn u 4-14  uineHHBIR
FeTEPOLMKJIOANKIAI U3 RM, kaxnplii HeoOs3aTenbHO, 3aMemeHsl 1, 2, 3 win 4 HE3aBUCHMO
BLIOpaHHBIMU 3aMecTuTensMu RY;

kaxeii R* R u R mesasucumo seibpan u3 H, Ci amkuna, Ci rasorenankuna Ca-
ankenmna, Cy.s ankuamna, Ce.14 apuna, Cs.14 mukioankuia, S5-14 daieHHoro rerepoapwia u 4-14
YJIEHHOTO reTepouukioankuia, mpudem Cie ankmi, Crs ankermn, Cr.s ankunui, Ces.14 apui, Cs.
14 UKJIOANKHU, 5-14 4jeHHbI TeTepoapun u 4-14 uneHnslii rereponuknoanku u3 R*, R u R%
KaXIbI HeoOs3aTebHO, 3aMelleHbl 1, 2, 3 win 4 He3aBUCHMO BbIOPAHHBIMU 3aMECTUTENISIMU

2

H.
RY

kaxeii R mesasucumo BuiOpan 3 Cis ankuna, Ci ranorenankuna, Cas ajkeHMNa,
Cz.6 ankununa, Ce-14 apuna, Cs.14 mUKIOANKIIA, 5-14 uneHHoro rerepoapuia u 4-14 dneHHOrO

rerepouukioankuia, npuueM Cie ankun, Cre ankeHun, Crs ankunud, Ce.1s4 apmi, Cs.ig
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HUKJIOANKU, 5-14 unennelii rerepoapun U 4-14 4YN€HHBIM TeTEPOLMKIIOANKUI, KaXAbIH
HeoOA3aTeNbHO, 3aMelleHbl 1, 2, 3 uiu 4 He3aBUCUMO BLIOPAHHBIME 3aMecTHTesiMu RY;

kaxapii R® nesasucumo BbiOpan u3 H, OH, CN, Cis ankuna, Cis ankokcu, Cis
rajoreHankuia u Ci.6 ralore HaJKOKCH,

kaxnaeii RY  mesaBucumo BBIOpan u3 D, ramorena, okco, Cis ankuma, Cis
rajoreHankuna, Crs ankenuna, Cr ankununa, Ce.14 apuna, Cs.14 IUKIOANKIIA, 5-14 4I€HHOTO
rerepoapuna, 4-14 unennoro rerepouukioankuma, CN, NO2, OR®, SR® NHOR®, C(O)R,
C(O)NR®R®, C(O)OR®, OC(O)R, OC(O)NRSR¥ NR“RE, NR“C(0O)RP, NR®C(O)OR™,
NRCSC(O)NRCSRdS, C(:NReS)RbS, C(:NReS)NRCSRdS, NRCSC(:NReS)NRCSRdS’ NRCSS(O)RbS,
NR®S(0);R" u NRS(0);NRSR® | npuuem C1 anxun, Ca-¢ ankenm, Ca ankuamn, Co.14 apu,
Cs.i4 UUKIOANKWI, 5-14 unenHbli retepoapun, 4-14 unenHbiii rerepormkmoankun uz RY
KaXIblil He00A3aTeNLHO, 3aMeeHbl 1, 2, 3 umy 4 He3aBHCHMO BHIOPaHHBLIME 3aMecTuTeNsmu R

kaxpii R, R u R mesasucumo seibpan u3 H, Ci ankuna, Ci ranorenankuna Ca-
ankenmna, C.s ankuamna, Ce.14 apuna, Cs.14 mukioankuia, S5-14 4wieHHoro rerepoapwia u 4-14
YJIEHHOTO retepouuknoankuia, npudem Cie ankmi, Cre ankenmn, Cr.s ankuuui, Ce.14 apui, Cs.
14 TUKJIOANKIU, 5-14 4jeHHbIi TeTepoapu u 4-14 uneHnslii rereponuknoanku u3 R*, R u R%
Kbl HeoOs3aTeIbHO, 3aMelleHbl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTHUTENISIMU

2

R
kaxeii R® mesaBucumo BuiOpan u3 Cis ankuna, Cis ranorenankuna, Cas ajkeHHNa,
Cr6 ankunmna, Ce-14 apuna, Cs.14 mUKIOANKIIA, 5-14 uneHHoro rerepoapuia u 4-14 dneHHOTO
rerepouukioankuia, npuueM Cie ankun, Cr.e ankenun, Crs ankuaud, Ce.1s4 apmi, Cs.ig
LUKJIOANKUI, S5-14 unennelii rerepoapun U 4-14 4YNEHHBIM TIETEPOLUKIIOANKUI, KaXAbIN
HeoOs13aTeNbHO, 3aMelieHsl 1, 2, 3 uinu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R
kaxabii RS mesasucumo BwiOpan u3 H, OH, CN, Cis amkuma, Cis ankokcu, Ci
rayioreHaykmia u Ci.6 TaIOTeHAIKOKCH,
kaxeii R! HesaBucumo Beibpan u3 D, ranorena, okco, Ci-¢ ankuna, Ci.¢ TaJoreHasKia,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOANKUNIA, 5-14 uieHHOro rerepoapuia, 4-
14 unennoro rerepormkioankuna, CN, NO,, OR* SR¥* NHOR?, C(O)R", C(O)NR®R®,
C(O)OR®*,  OC(O)R,  OC(O)NR®R% ~ NR®R% ~ NR®C(O)R®,  NR®“C(O)OR¥,
NRCGC(O)NRC6Rd6, C(:NReG)RbG’ C(:NReG)NRC6Rd6, NRc6C(:NRe6)NRc6Rd6’ NRC68(O)Rb6,
NRS(0);,R" u NR®S(0);NR*R%, npuuem C1 ankun, Ca-¢ ankenm, Ca- ankuaun, Ce.14 apu,
Cs.i4 UMKIOANKWI, 5-14 dnenHbli retepoapun, 4-14 uneHHbii rerepoumknoankun uz RY
KAl He00A3aTebHO, 3aMeleHbl 1, 2, 3 uiu 4 He3aBHCHMO BHIOpaHHBIME 3aMecTuTensMu R';
kaxpii R R u R% mesasucumo seibpan us H, Ci ankuna, Ci ranorenankuna Ca-
ankenmna, Cy.s ankuamna, Ce.14 apuna, Cs.14 mukioankuia, S-14 daieHHoro rerepoapwia u 4-14
YJIEHHOrO retepouukioankuia, npudaem Cie ankui, Care ankermn, Cr.s ankunui, Ce.14 apui, Cs.
14 AKIOANKIU, 5-14 4jeHHbIH TeTepoapu u 4-14 uneHHslii rereponuknoankun u3 R, R y R%
KaXIbI HeoOs3aTeIbHO, 3aMelleHbl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENISIMU

2

RJ.

2

kaxbii R nesasucumo BuiOpan 3 Cis ankuna, Cis ranorenankuna, Ca ajkeHMna,
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Cr6 ankunmuna, Ce.14 apmna, Cs.14 mUKIOANKIIA, 5-14 uneHHoro rerepoapuia u 4-14 dneHHOTO
rerepouukyioankuia, npuiueM Cis ankun, Cr.e ankenun, Crs ankuaud, Ce.1s4 apm, Cs.ig
LUKJIOANKU, 5-14 unennelii rerepoapun U 4-14 4YNEHHBIM TeTEPOLUKIIOANKUI, KaXAbIN
HeoOs13aTeNbHO, 3aMelieHs! 1, 2, 3 uiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R’
kaxbii R® mesasucumo BwiOpan us H, OH, CN, Cis amkuma, Cis ankokcu, Ci
rayioreHaykmia u Ci.6 TaIOreHaJIKOKCH,
xaxbii R! HesaBucumo BuiGpan u3 D, ranorena, okco, Ci ankuna, Ci-6 raloreHankuna,
Cz.6 ankenuna, Cys ankununa, Ce.14 apuna, Cs.14 LUKIOATKUNIA, 5-14 uneHHOro rerepoapuia, 4-
14 unennoro rerepormkioankuna, CN, NO,, OR?, SR¥, NHOR¥, C(O)R", C(O)NR'RY,
C(O)OR¥,  OC(O)RY,  OC(ONRRY ~ NR“RY ~ NRYC(O)RY, NRC(O)ORY,
NRC7C(O)NRC7Rd7, C(:NRe7)Rb7, C(:NRe7)NRC7Rd7, NRC7C(:NRe7)N~Rc7Rd7’ NRC7S(O)Rb7,
NR’S(0);,R"” u NR’S(0);NR’RY | npuuem C1 anxun, Ca-¢ ankenm, Ca- ankuaun, Co.14 apu,
Cs.i4 UUKIOANKUI, 5-14 4unenHbli retepoapun, 4-14 unenHblii rerepoumknoankun uz RY
KasKIbld HeoOsi3aTeNbHO, 3aMelieHbl 1, 2, 3 uimn 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU
RX
kaxeii RY, RS u RY mesasucumo seibpan u3 H, Ci amkuna, Ci ranorenankuna Ca-
ankenmna, Cy.s ankuamna, Ce.14 apuna, Cs.14 mukioankuia, S5-14 dieHHoro rerepoapuia u 4-14
YJIEHHOTrO retepouukioankuia, npudem Cie ankui, Cre ankenmn, Cr.s ankunui, Ces.14 apui, Cs.
14 UKIOANKIU, 5-14 4jieHHbIi TeTepoapun u 4-14 unennsrii rereponuknoankun u3 R, RS u RY
KX IbI HeoOs3aTeIbHO, 3aMelleHbl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTHUTENISIMU

2

RX
kaxbiii R® HesaBucumo BuiOpan u3 Cis ankuna, Cis ranorenankuna, Ca ajkeHMNa,

Cr.6 ankununa, Ce.14 apuna, Cs.14 nuknoankuna, 5-14 ynenHoro rerepoapuna u 4-14 4uneHHOro
rerepouuknoankuna, npudeM Cie ankun, Cie ankenun, Cyo ankuami, Ceasa apun, Csaa
LUKJIOAJNKUI, 5-14 uneHHblli rerepoapun U 4-14 uneHHBI TeTEPOLMKIIOAIKUN, KaXAbIN
HeoO0s3aTeNbHO, 3aMelieHbl 1, 2, 3 uiu 4 He3aBUCUMO BbIOPAHHBIMH 3aMECTUTEIISIMU RX:

kaxaeii RS Hesasucumo BbIOpan m3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
rayoreHankmia U Ci.6 TaIOreHATKOKCH;

kaxaeii R® nesasucumo eidpan us H, D, OH, ranorena, oxco, CN, C(O)OH, NH,, NO»,
SFs, Ci6 ankuna, Ci6 ankokcu, Ci.s rajorenankokcu, Ci.s rajgorenankuia, Cr.s anxkenuna, Cas
ankuauna, Ce.4 apuna, Cs.s4 umknoankuia, 5-14 uneHHoro rerepoapuia, 4-14 dneHHOTO
reTepPOLIMKIIOANIKIIIA, 1

npuyeM Jro0ast reTepoapuiIbHas TPyIIa JOOOro U3 BIIENEPEUNCICHHBIX 3aMEeCTUTEIEeH
HeoOs3aTeNTbHO BKITFOUaeT N-OKCH Ha TFIOOOM 00pa3yroIieM KOJIbIIO0 aTOME a30Ta.

40. Coengunenue 1o 1. 1w ero papMaLeBTHUECKH pUeMIIeMast CoJlb, Te:

R! Bribpan us H u Ci.sankuna;

R? Bri6pan 3 H, D, Ce.14 apuna, 5-14 unennoro rerepoapuna, C(O)R®2, C(O)NR®2R% u
C(O)OR*

3amernensl 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU RS

npuueM Ce.14 apust ¥ 5-14 uneHHslii rerepoapun u3 R* | kasknplii HeoOs3aTeNbHO,

2 2

R? Buibpan u3 H, D, ranorena, C1-¢ ankuna, Ce.14 apuna, 5-14 unensoro rerepoapuia, CN
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u OR®, mpuuem Cis ankui, Ces apun u 5-14 uneHHbli retepoapun m3 R’ | kasmbiii

>
HeoOA3aTeNbHO, 3aMelieHbl 1, 2, 3 uiu 4 He3aBUCUMO BLIOPAHHBIME 3aMecTHTesiMH RP;

Cy'! npencrasnser coboii Genun, HeoOa3aTeNbHO 3aMelleHHbIH 1, 2, 3 uiu 4 He3aBUCHMO
BbIOpaHHbIME 3amecTuTesiMA RM, wmi Cio-14 apunn v 5-14 unennbiit rerepoapuit, npuuem Cio-
14 apun u 5-14 unennblii rerepoapun u3z Cy' HeoGs3aTenbHO 3ameleH 1, 2, 3 unu 4 He3aBUCUMO
BLIOpAHHBIMH 3aMecTuTeNaMu RE;

Cy? npencrasnsier co6oii Ce.14 apuit, C.14 LMKIOANKUI, 5-14 4jieHHBIN reTepoapus uin
4-14 unensblii rerepouukioankui, npuueM Ce.4 apui, Cs.s nukmoankwi, 5-14 uneHHBIN
retepoapun u 4-14 unennsiii rereponukaoankun u3 Cy? | Kaxblii He0OA3aTeNbHO, 3AMEIIeHH! 1,
2, 3 unu 4 He3aBUCHMO BBIOpaHHBIME 3aMecTuTensmMu RE;

kaxpii R2, R2 R u R* wesasucumo Beibpan u3 H, Ci ankuna, Ca ankenmna, Ca-
ankunauna, Ce.14 apuna, Cs.i4 umkinoankuia, 5-14 unenHoro rerepoapwna u 4-14 yjgeHHOTO
rerepouukyoankuia, npuaeM Cie amkun, Cire anmkenmn, Cr.e ankunui, Ces apwi, Cs.ig
IUKJIOANKIN, 5-14 4enHblil rerepoapmn u 4-14 unenHsli rerepormkaoankui u3 R2, R2 R y
Ra3

3amectutenamu RY;

, Kaxnmplii HeoOsBaTenbHO, 3amemeHsl 1, 2, 3 win 4 He3aBUCUMO BbIOPAaHHBIMU
kaxpii R®? nesasucumo Beibpan u3 Ci ankuma, Ca ankenuna, Car ankuamna, Ce-14
apuna, Cs.14 mukoankmna, S5-14 uneHHoro rerepoapmia v 4-14 4JIeHHOrO reTepOLMKIOANKIIA,
npudeM Ci.¢ ankui, Cr ankenmn, Crs ankuuud, Ce.14 apui, Cs.14 IUKI0ANKWI, S5-14 dieHHbIN
rerepoapisl U 4-14 4jeHHBIN TeTePOIMKIOATKIUI, KaXblii HeoOs3aTeNIbHO, 3aMelleHsl 1, 2, 3
U 4 He3aBHCUMO BbIOpaHHBIMU 3aMecTuTeNsiMu RY,;
kaxeii RS RP, RE) RF u RY nesasucumo suibpan us D, ranorena, okco, Ci.¢ ankuna, Co.
¢ ankeHuna, Cys ankunumna, Ce.14 apuna, Cs.14 Lukioankuia, 5-14 unenHoro rerepoapunia, 4-14
unenHoro rerepormkioankuma, CN, NO;, OR* SR* NHOR* C(O)R™ C(O)NR“R%*,
C(O)OR*,  OC(O)R™, ~ OC(ONR“R™ ~ NR“R™  NR®C(O)R™, NR®C(O)OR¥,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4, C(:NRe4)NRC4Rd4, NRC4C(:NRe4)NRc4Rd4’ NRC4S(O)Rb4,
NRS(0)R™ n NR**S(0),NR“R¥, npuuem Ci-6 ankun, Ca-s ankennn, Ca ankuamn, Co.14 apu,
C3.14 MKIOANKIT, 5-14 uneHHOTrO reTepoapun u 4-14 unenHsiil rerepormkoankun u3 RE RP,
RE, RF u RC, xaxnelii HeoOs3aTenbHO, 3aMelnensl 1, 2, 3 wi 4 HE3aBHCHMO BbIOpaHHBIMU
3amectutensvu RY;
kaxeii RM nesasucumo Beibpan u3 D, ranorena, okco, Ci ankuna, Ca ankenuna, Cas
ankuauna, Ce.14 apwna, Cs.4 mukmoankwia, S5-14 unen”oro rerepoapwna, 4-14 4jneHHOTO
rerepormkaoankuna, 2-CN, 3-CN, NO,, OR*, SR* NHOR* C(O)R™ C(O)NR®“R%,
C(O)OR*,  OC(O)R™, ~ OC(ONRR* ~ NR%“R™ ~ NR®C(O)R™,  NR®C(O)OR¥,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4, C(:NRe4)NRC4Rd4, NRC4C(:NR64)NRC4Rd4, NRC4S(O)Rb4,
NRS(0):R" u NR**S(0);NR*“R*, npuuem Ci-6 ankun, Cas ankenun, Ca ankuamn, Ce.14 apuI,
Cs.14 1uKIOanKui, 5-14 uneHHoro rerepoapun u 4-14 uneHHbiii retepouukioankun uz RM,
KaXKAbI HeoOs13aTeNbHO, 3aMelieHbl 1, 2, 3 uinu 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEIISIMU
RH:

kaxaeii R™ R u R nesasucumo Beibpan u3 H, Cis amkuna, Ca ankenuna, Ca
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ankuauna, Ce.14 apuna, Cs.i4 nukioankuia, 5-14 uneHHoro rerepoapwna u 4-14 yjgeHHOTO
rerepouukioankuna, npuueM Cis ankun, Cie ankenwn, Ci.e ankunui, Ce.s apmwi, Cs.ig
IUKJI0ANKUN, 5-14 uneHHbIH reTepoapun u 4-14 unennblii reteporuknoankua uz R* R u R |
KaXKAbId HeoOs13aTeNbHO, 3aMelieHbl 1, 2, 3 uinn 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU
RH:

kaxxnapiii R™ nesasucumo Buibpan u3 Ci. ankuna, Ca ankenuna, Ca. ankuamia, Ce.14
apuna, Cs.14 nukJoankuna, 5-14 uneHHoro rerepoapuia 1 4-14 4ieHHOro reTepoLUKIIOAIKIIIA,
npudeM Ci.¢ anmkui, Crs ankenmn, Cos ankunui, Ce.14 apmn, Cs.14 muKIoankmi, S5-14 dieHHbIN
rerepoapisl U 4-14 yjeHHbIH TreTepOLMKIOATKII, KaXIblii HeoOs3aTeNIbHO, 3aMelleHsl 1, 2, 3
UM 4 He3aBUCUMO BBIOpPaHHBIMH 3aMecTuTe MU RY;

kaxaeii R® Hesasucumo BbIOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
ranoreHankmia u Ci.6 TaIOTeHAIKOKCH,

kaxaeii RY nesaBucumo BbIOpan us D, ramorena, okco, Ci ankmna, CN, NO,;, OR®,
SR® NHOR®, C(O)R® C(O)NR®R¥ C(0)OR¥ OC(O)R® OC(O)NR®R® NRSRY,
NRCSC(O)RbS, NRCSC(O)ORaS, NRCSC(O)NRCSRdS, C(:NReS)RbS, C(:NReS)NRCSRdS,
NRCSC(:NReS)NRCSRdS, NR®’ S(O)Rbs, NR¢3 S(O)szS 1 NRE3 S(O)zNRCSRdS; U

kaxeii RS, R u RY mesasucumo sriopan us H u Ci. ankmma;

kaxpii R% nesasucumo Beidpan 3 Ci ankuma, Cr ankenuna, Ca ankuamna, Ce-14
apuna, Cs.14 uMKI0anKuiIa, S-14 uieHHoro rerepoapuia u 4-14 4j1eHHOro reTepOLMKIIOANIKIIIA; U

Kaxabiii RS He3aBHCHMO BbIOpaHn 3 H u C1 anmkuina,

41. CoenuHeHnue 110 11. 2 Wi ero (papMaLeBTHUECKH puemMiIeMasi COlb,

rue:

R! BbiGpan u3 H, Ci6 ankuna u 5-14 unennoro rerepoapuna, npudem Ci. ankun u 5-14
YJIEHHBIH TeTepoapwii, Kaxablii HeoOs3arenbHO, 1, 2 wiM 3 HE3aBUCHMMO BBIOPAaHHBIMHU
3amectutesamu RE;

R? puibpan uz H, D, Cis ankuna, Ce.14 apuna, 5-14 uneHHoro rerepoapuna, 4-14
yeHHoro rerepounknoankuia, Ce.14 apmn-Cire ankuna-, (5-14 unennoro rerepoapui)-Ci.e
ankuna-, (4-14 unensoro rerepouuknoankmn)-Cie ankuna-, NRZRZ C(O)R??, C(O)NR?RE, u
C(O)OR?, npuuem Cis ankun, Ce.14 apun, 5-14 uneHHblii rerepoapun, 4-14 ujeHHbIH
rerepouukyioankm, Ce.1s apun-Cie ankwn-, (5-14 unenssiii rerepoapmn)-Cie ankwi-, (4-14

ujieHHblil rerepouukaoankun)-Cie ankuia- u3 R? | kaxkablii HeoOs3aTeabHO, 3aMelleHs! 1, 2, 3

)
U 4 He3aBHCHUMO BHIOPAHHBIME 3aMecTuTeTsIMu R,

Cy! npencrasnser coboii Genu, HeoOa3aTeIbHO 3aMelleHHbIH 1, 2, 3 win 4 He3aBHCHMO
BbIOpaHHbIME 3amecTuTenssMA RM, umi Cio-14 apun v 5-14 unennbiit rerepoapu, npudem Cio-
14 apun u 5-14 unennbrii rerepoapun u3 Cy' Heobsa3aTenbHO 3amelneH 1, 2, 3 unu 4 He3aBUCUMO
BBLIOpaHHbIMM 3aMecTUTeNAMU RE;

Cy? npencrasnsier co6oit Co.14 apuit, Cs.14 UUKIOANKUN, 5-14 4IeHHbIH reTepoapu Hiu
4-14 unennblii rerepouukioankui, npudeM Ce.4 apui, Cs.s nuknoankui, 5-14 uneHHbIN
retepoapun u 4-14 unennsiii rerepouukaoankun u3 Cy? | kaxablii He0OA3aTeIbHO, 3aMeIIeHbI 1,

2, 3 unu 4 He3aBUCUMO BLIOPaHHBIMHU 3aMecTuTensAMHU RF;
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kaxeii R2, R u R nesasucumo Beibpan u3 H, Cig amkuma, Cas ankenmna, Ca
ankununa, Ce.14 apuna, Ce-14 apui-Ci.¢ ankuna-, Cs.14 QUKI0ANKUIA, 5-14 4IeHHOro rerepoapuia
U 4-14 unenHoro rerepouukioankuna, npudeM Ci.s ankui, Cr.e ankeHun, Cr.s ankunui, Ce-14
apun, Ce-14 apun-Cis ankui-, Cs.i4 muxmoankui, 5-14 unenHsiii rerepoapus u 4-14 uieHHbIN
rerepormknoankun u3 R2, R u R | kaxneli HeobasaTenbHo, 3amemieHs! 1, 2, 3 wumu 4
HE3aBHCHUMO BHIOPAHHBIME 3aMecTuTe MU RE;

kaxapii R°? HezaBucumo BbiOpaH u3 Ci ankuna, Ci.s ankenmna, Cr.s ankuauia, Ce.14
apwna, Cs.14 muKoankmia, 5-14 ujpeHHoro rerepoapria v 4-14 4JIeHHOrO reTepOLMKIIOANKIIA,
npudeM Ci.¢ anmkui, Cr ankenmn, Cos ankunud, Ce.14 apmn, Cs.14 mukoankuwt, S5-14 dieHHbIN
rerepoapisi U 4-14 4jeHHbIH TeTepOLMKIIOAKII, KaXIblii HeoOs3aTeNIbHO, 3aMelieHsl 1, 2, 3
U 4 He3aBHCHUMO BLIOPAHHBIME 3aMecTuTessiMu RY,

kaxeii RB, RC, RE RF u RY nesasucumo Bui6pan us D, ranorena, okco, Ci-¢ ankuia, Co-
¢ ankenuna, Cy ankunumna, Ce.14 apuna, Cs.4 uukioankuna, 5-14 unenHoro rerepoapuna, 4-14
unenHoro rereporuknoankuna, CN, NO,, OR* SR* NHOR*, C(O)R™ C(O)NR*“R%,
C(O)OR*,  OC(O)R™, ~ OC(ONR™R* ~ NR“R™ ~ NR®C(O)R™,  NR®C(O)OR¥,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4, C(:NRe4)NRC4Rd4, NRC4C(:NRe4)NRc4Rd4’ NRC4S(O)Rb4,
NRS(0):R" u NR**S(0);NR*“R*, npuuem Ci-6 ankun, Ca ankenun, Co ankuamn, Ce.14 apuI,
C3.14 TUKNOANKUN, 5-14 uneHHbI# reTepoapun u 4-14 unenHsi rereponuknoankun u3 RE R,
RE, RF u RE, xaxnerii HeoOs3aTenbHO, 3aMelneHsl 1, 2, 3 wim 4 HE3aBHCHMO BbIOpAaHHBIMU
3amectutensmu R,

kaxapiii RM nesasucumo Beibpan u3 D, ranorena, oxco, Ci ankuna, Ca ankenuna, Ca-
ankuHuna, Ce.14 apuna, Cs.4 nukioankuia, 5-14 unen”oro rerepoapwna, 4-14 ujgeHHOTO
rerepormknoankuna, 2-CN, 3-CN, NO,, OR* SR* NHOR*, C(O)R® C(O)NR®“R%,
C(O)OR*,  OC(O)R® ~ OC(O)NR*“R¥ ~ NR*“R¥ ~ NR“C(O)R™,  NR*“C(O)OR¥,
NRC4C(O)NRC4Rd4, C(=NRe4)Rb4, C(=NRe4)NRC4Rd4, NRC4C(=NR84)NRC4RM, NRC4S(O)Rb4,
NRS(0)R" n NR*S(0),NR“R¥, npuuem Ci.6 ankun, Cas ankennn, Cos ankuamn, Co.14 apuI,
Cs.14 1MKIOANKWI, 5-14 uneHHOro rerepoapun u 4-14 uneHHbIi rerepouukioankun 3 RM,
KasKablii HeoOsi3aTeNbHO, 3aMeleHbl 1, 2, 3 uinu 4 He3aBUCHUMO BBIOPAHHBIMHU 3aMECTUTEIISIMU
RH:

kaxaeii R™, R u R™ mesasucumo Beibpan u3 H, Cig amkuna, Cas ankenmna, Ca
ankunauna, Ce.14 apuna, Cs.i4 umknoankuia, 5-14 unenHoro rerepoapwna u 4-14 4jgeHHOTO
rerepouukioankuna, npuaeM Cie amkun, Cire anmkenmn, Cr.e ankunui, Ces apmwi, Cs.ig
IUKJIOANKUN, 5-14 uneHHbIH reTepoapun u 4-14 uneHHbIi reteponuknoankt u3 R* R u RY |
KaKIbld HeoOsi3aTeNbHO, 3aMelleHbl 1, 2, 3 uinu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU
RH:
kaxpii R% nesasucumo Beidpan u3 Ci ankuma, Cr ankenuna, Ca ankuamna, Ce-14

apuna, Cs.14 mukoankmna, S5-14 uneHHoro rerepoapmia U 4-14 4JIeHHOrO reTepOLMKIOANKIIA,
npudeM Ci.6 ankui, Cr ankenmn, Cas ankuuud, Ce.14 apuin, Cs.14 IUKIOANKWI, S5-14 dieHHbIN
rerepoapil U 4-14 4jieHHBbIN TeTePOLMKIOATKIUI, KaXIblii HeoOs3aTeNIbHO, 3aMelleHsl 1, 2, 3

WM 4 HE3aBUCUMO BBIOpPaHHBIME 3aMecTuTeN MU RY;
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kaxaeii R® HesaBucumo BbiOpan u3 H, OH, CN, Cis ankuma, Cis ankokcu, Cis
rajoreHajkuna u Ci.6 ralOreHAJKOKCH,

kaxapii RY nesaBucumo BbiOpan us D, ranmorena, okco, Ci¢ ankuna, CN, NO,;, OR®,
SR® NHOR¥®  C(O)R® C(O)NR®R¥ C(0O)OR¥ OC(O)R® OC(O)NR®R® NR“R®,
NRSC(O)R®,  NR®C(O)OR®,  NR®C(O)NR®R¥ ~ C(=NR®)R™,  C(=NR®)NR“R¥,
NREC(=NR*)NR“RE, NRSS(0)R, NR*S(0),R? 1 NR*S(0),NR*R%;

kaxapii R®, R® u R® nesasucumo Beiopan u3 H u Cis ankuna;

2 2

kaxpii RP Hesasucumo Beibpan u3 Cis ankuna, Cr ankenuna, Care ankuamia, Ce.14
apwna, Cs.14 nuKI0ankuia, 5-14 uieHHoro rerepoapuia u 4-14 4jaeHHOro reTepOLMKIIOANKIIIA; U

Kaxabii RS He3aBHCHMO BbiOpaH 3 H u C1 anmkuia,

42. CoenuneHue 1o 1. 1, BRIOpaHHOE H3:

3-(5-amuH0-8-(2,6-gumMe T puauH-4-un)umunasol 1,2-clnupumuans-7-
W1)OCH30HUTPHIIA,

7-(2,3-purunpo-1H-muppono| 2,3-b Jnupunun-5-ui)-8-(2,6-nuMeTHImupuanH-4-
wn)umuaso| 1,2-clnupumMuanH-5-aMuHa,

8-(2,6-mumernnnupuanH-4-1mn)-3-(MopdoanaoMeTIN )- 7-peHmmumnnasol 1,2-
c|mupUMUANH-5-aMUHA;

7-(3-meroxcudernn)-8-(mpunus-4-un)umuaasol 1,2-c lnupuMuans-5-aMuHa;

7,8-nu(mupunuH-4-mwn)umunasol 1,2-clnupuMunuH-5-aMuHa,

7-(2-metundypan-3-mn)-8-(mupuans-4-mn)umMmunaszo| 1,2-c|nupumMunuH-5-aMuHa,

7-(2-propdennn)-8-(mupunun-4-un)umuaasol 1,2-c lnupuMuans-5-aMuHa;

7-(6enzodypan-2-mun)-8-(nmupuaun-4-un)umunasol 1,2-c jnupuMuana-S-amuHa;

7-(1-metun- 1 H-nupazon-4-un)-8-(2-merunnupuaus-4-mn)umunasol 1,2-clnupumuans-5-
aMHHa;

8-(2-metunnupuans-4-nn)-2, 7-nudennnnmunasol 1,2-clnupuMuanH-5-amMuHa,

Otun-5-amuHO-8-(2-MeTrnnupuann-4-un)-7-gpenmtumunasof 1,2-clnupumuaus-2-
kapOOKCHIIaTa;

MeTtun-5-(5-amuno-7-pennn-8-(mupuanna-4-mn)umunaszol 1,2-clnupumunus-2-
WIT)U30KCa30J1-3-KapOoKkcuaTa,

3-(4-aTokcudenmn)-8-(2-merunmupunuH-4-mn)-7-penmnumunasol 1,2-c j[nupumMuauH-5-
aMHHa;

5-amuHO-8-(2-MeTunnupunuH-4-mn)-7-pennnumunasol 1,2-c|nupumMuana-2-
kapOOKcaMuza,

5-amuno-8-(1-kapbamoni-1,2,3,6-terparuaponupuana-4-ni)-N-3Tun-7-
benmmnmunaszolf 1,2-c|mupuMuaus-2-kapOokcaMuaa;

5-amuno-8-(1-kapSamonnmunepuaun-4-mn)-N-3tun-7-penunnmunasol 1,2-
c|mupumMuauH-2-kapOoKcaMuaa;

5-amuno-7-(3-tmanodernn )-N-3Tuin-3-(2-rugpoKCU3TOKCH )-8~(2-METOKC UMM PUTUH-4-
win)umuaaso| 1,2-clmupumuann-2-kapOokcamuna;

5-amuno-7-(3-1tmanodpennn )-N-31un-8-(2-merokcunu puanH-4-mn)-3-MmeTuuMuaasol 1,2-
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c|mupumMuauH-2-KapOoKcaMuaa;

5-amuno-7-(3-1tmanodpennn )-N-31uin-8-(2-mMeTokcunu puanH-4-ni)-3-(nupuaus-2-
wi)umuaaso| 1,2-clmupumunnn-2-kapOokcammuna;

5-amuH0-3-6pom-8-(2,6-numerunnupunuH-4-uin)-N-3Tu-7-gpernnumunaszo| 1,2-
c|nmupumuanH-2-kapOoKcaMuaa,;

5-amuHO-3-11maHo-8-(2,6-numernnnupuanH-4-nn)-N->tnn-7-peanmumunasof 1,2-
¢]nupumunuH-2-kapOookcamMuaa,;

8-(2,6-mumernnnupuanH-4-un)-N-3Tuin-5-(3Tunamuno)-7-penunumuaasol 1,2-
c|nupumMuguH-2-kapOoKcaMuaa;

4-(5-amun0-2-(3THIKapOamonn)-7-pernaumunaso| 1,2-clnupumunns-8-mn)-2,6-
IUMETWITHPUIANH 1-OKcuna,;

3-(5-amuHO0-8-(1-3THUII-6-0KCO- 1,6-TUrHAPONIUPUIUH-3-1)-2-(3-THAPOKCHA3ETUAMH- | -
kapOormm)umMuaso[ 1,2-c|nupuMuanH-7-min)0eH30HUTPHIIA,

5-amuno-7-(3-manodernn)-8-(1-atun-6-okco- 1,6-guruaponupunus-3-mi)-N-(1-(2-
rUIPOKCHATIN )- 1 H-iupaszon-4-un)umunasol 1,2-¢ jnupumuana-2-kapOokcamuna;

5-amuno-7-(3-tmanodernn )-N->3tun-8-(mupuaun-4-wn)umunaso| 1,2-clnupumugus-2-
kapOOKcaMuna,

5-amuno-7-(3-tmanodernn )-N->3tun-8-(3-merunnupuans-4-mn)umunaszof 1,2-
c|mupumMuIuH-2-KapOoKcaMuaa;

5-amuno-7-(3-manodpennn )-N->tun-8-(3-¢propnupuans-4-mn)umunaso| 1,2-
c|mupuMuInH-2-KapOoKCcaMuaa;

5-amuno-7-(3-1tmanodpennn )-N-3tun-8-(3-xnopnupuans-4-un)umunaszof 1,2-
¢ lnupumuauH-2-kapOokcamua,

5-amuHO-7-(3-timanopennn )-N-3tmn-8-(3 -merokcunupuanH-4-mn)umunasol 1,2-
¢ |lnupumuauH-2-kapOokcamua,

5-amun0-7-(3-umanodenun )-N-3tun-8-(3-uuanonupuann-4-mn )umunaszof 1,2-
c|nupumMuguH-2-KapOoKcaMuaa;

5-amun0-8-(4-kapOamoundennn)-7-(3-uunanodennn )-N->Trumumunasol 1,2-clnupumMuans-
2-kapOokcamuna;

5-amun0-7-(3-ttmanodennn )-N->tmi-8-(mpaszono[ 1,5-a|nmupunns-3-mn)umuaasof 1,2-
¢ |mupumMuanH-2-KapOOKCaMuIa;

5-amuno-7-(3-tmanodernn )-N-s3tmn-8-(5-mernin-1 H-nupason-4-wn)umunaso| 1,2-
¢ |mupumMuanH-2-KapOOKCaMuIa,;

5-amuno-7-(3-tmanodennn )-N-3tun-8-( 1-stun- 1 H-nupazon-5-un)umunaso| 1,2-
¢ |mupumMuanH-2-KapOOKCaMua,;

5-amuno-7-(3-umanodennn )-N->3tun-8-(1-uzonponun- 1 H-nupason-S-mn)umunaszol 1,2-
c|mupumMuauH-2-kapOoKcaMuaa;

5-amuno-7-(3-tmanodernn )-N->tun-8-(1-nponun-1H-nupaszon-S-umumunasol 1,2-
c|mupumMuauH-2-KapOoKcaMuaa;

5-amuno-7-(3-1tmanodennn )-N-stun-8-(mupumuaun-4-unumunasol 1,2-clnupumuans-2-
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kapOOKcaMuna,

5-amuHo-7-(3-unanodenmn)-8-(2,3-guruapo-| 1,4 anokcuno| 2,3 -b | mupunun-8-mm)-N-
stunumunasol 1,2-cnupumunns-2-kapOokcamuaa; u

5-amuno-7-(3-1tmanodennn)-8-nukaonponuia-N-3runumuaaso| 1,2-clnupumuaus-2-
kapOoKcamMuna,

WIH UX (hapMalieBTUUECKH MTPUEMIIEMOIT COH,

43. CoenuHeHHe 1O 1. 2, BBIOPaHHOE H3:

3-(5-amuHO-2~(puANH-2-UnmMeTHn )-8-(upumuauH-4-un)-[ 1,2,4]tpuazono| 1,5-
¢ lnupuMuIUH-7-11)0eH30HUTPHIIA,

3-(5-amun0-8-(1-3TUn- 1 H-tupazon-5-un)-2-(mupugun-2-uiametun)-[ 1,2,4rpuazono[ 1,5-
¢ lnupuMuIUH-7-11)0eH30HUTPHIIA,

3-(5-amuH0-8(1-npormi- 1 H-nupazon-5-uin)-2-(mu puauH-2-UIMe THII )-
[1,2,4]tpuazono| 1,5-c|mupuMunuH-7-ui)0eH3OHUTPUIIA,

3-(5-amuHO-2~(TMPUANH-2-UIMETHN )-8 -(X UHOJMH-S5-1)-[ 1,2,4 |tpuaszomno[ 1,5-
¢ lmupuMuIUH-7-11)0eH30HUTPHIIA,

3-(5-amuH0-8-(5-pTOoprMpuMHuINH-4-111)-2-(TUAPOKCH((DEHIIT )METHII)-
[1,2,4]tprazono| 1,5-c|mupuMunuH-7-mui)0eH3OHUTPUIIA,

3-(5-amuH0-8-(5-pTOoprMpuMuIUH-4-11)-2-(upunuH-2-unmernn)-[ 1,2,4 | tpuazono[ 1,5-
¢ lmupuMuIUH-7-11)0eH30HUTPHUIIA,

3-(5-amuHO-2-((2-rupOKCHITHIIAMHUHO )( heHMIT)ME T )-8 (TN p U UH-4-1T)-
[1,2,4]tpuazomno| 1,5-c|mupumMunuH-7-mui)0eH3OHUTPUIIA,

3-(5-amun0-2-(1iuKnorekcunmeTun )-8-( 1-arun-1H-nupaszon-5-un)-[ 1,2,4]tpuazono[ 1,5-
¢]nupumMuIuH-7-11)0eH30HUTPIIIA,

3-(5-amun0-2-(2-propbensnn)-8-(mupumuant-4-nn)-[ 1,2,4]tpuaszonol 1,5-cJrupumunun-
7-11)0eH30HUTPUIIA,

3-(5-amun0-2-((2-propdhenmn)(runpokcu)MeTHn )-8 -(MUPUMHUITUH-4 - 11 )-
[1,2,4]tpuazono| 1,5-c]nupuMunuH-7-mi)0e H3OHUTPUIIA,

3-(5-amuHO-2-((6-MeTHIITH PUAUH-2- 1T )METHIT ) -8-(TUP UMHUTUH-4 - 1T )-
[1,2,4]tpuazono| 1,5-c|mupumMunuH-7-mi)OeH3OHUTPUIIA,

3-(5-amuH0-8-(1-3TUi- 1 H-tupazon-5-un)-2-((3-pTopnupunH-2 -1 )METHI )-
[1,2,4]tpuazono| 1,5-c|mupuMunuH-7-ui)O0eH3OHUTPUIIA,

3-(5-amun0-8-(1-3TUn- 1 H-tupazon-5-min)-2-((3-MeTOKC UM PUANH-2 -1 )METHI ) -
[1,2,4]tpuazono| 1,5-c|mupuMunuH-7-mi)0eH3OHUTPUIIA,

3-(5-amun0-2-(2-(1-metun- 1 H-mmpazon-4-un)oeH3nn)-8-(mupuMuua-4-1)-
[1,2,4]tpuazono| 1,5-c|mupuMunuH-7-mi)0eH3OHUTPUIIA,

3-(5-amuno-2-(6en30[d |30k cazon-3-unmerin )-8-( 1 -3run-1H-nmupaszon-5-um)-
[1,2,4]tpuazono| 1,5-c|mupuMunuH-7-mi)0eH3OHUTPUIIA,

3-(5-amun0-8-(1-aTUn-1 H-nupazon-5-mn)-2-((1-mernun- 1 H-uaaas3omn-3-ui)meTun)-
[1,2,4]tpuazomno| 1,5-c|mupumMunuH-7-mui)0eH3OHUTPUIIA,

3-(5-amuH0-2-((3-runpoxcuazeTuauH- | -mn)meTnn)-8-(mupuMuauH-4-1m)-
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[1,2,4]tpuazomno| 1,5-c|mupumMunuH-7-mi)0eH3OHUTPUIIA,

3-(5-amuH0-8-(3-MeTunnupuanH-4-mn)-2-(nmupuans-2-unmetun )-[ 1,2,4]rpuazono| 1,5-
c|nmupuMuUIH-7-11)0CH30HUTPIIIA,

3-(5-amuHO-8-(2-MeTOKCH-0-MeTUNN PUANH-4-1T)-2-(TTH pUAUH-2-UIIMETII )-
[1,2,4]tpuazono[ 1,5-c]nupumuanH-7-mn)OeH30HUTPUIIA,

3-(5-amun0-8-(upazono[ 1,5-bnupunasun-3-mn)-2-(Mu pUANH-2-HIMETH )-
[1,2,4]rpuazono[ 1,5-c]nupumunmn-7-mn)OeH30HUTPUIIA,

3-(5-amuHO-8-(4-MeTunokcaszon-5-mn)-2-(mupugun-2-uiametun)-[ 1,2,4 rpuazono[ 1,5-
¢ lnupuMuIUH-7-11)0eH30HUTPHIIA,

3-(5-amuHO-8-(4-(THIPOKCHMETHII )-2-METHIIOKCA30JI-5-11)-2-(TUPUAUH-2-FITMETHIT ) -
[1,2,4]tpuazono| 1,5-c|mupuMunuH-7-mi)OeH3OHUTPUIIA,

3-(5-amuHO-8-(4-(METOKCHUMETII)-2-METHUIIOKCA30J1-5-111)-2~(MUP UAUH-2 -HITMETHIT ) -
[1,2,4]tpuazono| 1,5-c|mupuMunuH-7-ui)0eH3OHUTPUIIA,

(8)-3-(5-amuno-2-(rugpokcu( pernn)metin )-8-(mupumuans-4-mn)-[ 1,2,4]rpuazonol 1,5-
¢ lmupuMuIUH-7-11)0eH30HUTPHIIA,

(R)-3-(5-amuHO-2-(runpokcu(permn)merun)-8-(mupumuann-4-un)-[ 1,2,4]rpuazono[ 1,5-
¢ lnupuMuINH-7-11)0eH30HUTPHIIA,

3-(5-amun0-2-6en30na-8-(mupumunuH-4-un)-[ 1,2,4)tpuazonol 1,5-clnupumunus-7-
11)OCH30HUTPHIIA,

3-(5-amun0-8-(1-3TUn-1 H-ntupazon-5-ni)-2-(1-pernamxionpornmn)-
[1,2,4]tpuazomno| 1,5-c|mupumMunuH-7-mui)0eH3OHUTPUIIA,

3-(5-amuH0-2-((umaHO((peHnT )Me T )JaMUHO)-8-(upumuauH-4-un)-[ 1,2,4]tpuazono[ 1,5-
¢]nupumMuIuH-7-11)0eH30HUTPIIIA,

3-(5-amunO-8-(upuauH-4-mi)-2-(terparuapodypan-3-nn)-[ 1,2,4]tpuaszono[ 1,5-
¢]nupumMunuH-7-1)0eH30HUTPIIIA;, U

3-(5-amuHO0-2~(peHrn(MUpUaNH-2-UIOKCH )METU )-8-(TTUpUMUITH-4-11)-
[1,2,4]tpuazono| 1,5-c]nupuMunuH-7-mi)0e H3OHUTPUIIA,

WK UX (papMalieBTUYECKH TPUEMJIIEMO COJTH,

44. CoenuHeHue 1O 1. 2, BRIOPAHHOE W3!

3-(5-amuH0-2-(2-pTOp-6-(((3R,4R)-3-PTOp-4-rUapOKCUTTUPPOTHANH- 1 -
wi)MeTui)oeH3mn)-8-(mupumuaus-4-mn)-[ 1,2,4]rpuazono[ 1,5-c]mupumuann-7-
W1)OCH30HUTPHIIA,

1-(2-((5-amunO0-7-(3-umanop enmn)-8-(mupumuann-4-un)-[ 1,2,4]rpuazono[1,5-
¢ lmupuMuIUH-2-11)MeTHN )-3 -G TOpOSH3 I ) TUTIepUANH-4-KapOOHOBOH KUCIIOTHI,

N-(2-((5-amuno0-7-(3-1manodernn )-8-(mupumuaua-4-uin)-[ 1,2,4 ] tpuazono[ 1,5-
¢ lmupuMuIuH-2-un)MeTHn)-3-pTopoen3nn)-N-meTunmeTaHcynbh OHAMINA,

3-(5-amunH0-2-(2-((2,5-1noKCOMMUIA30MHINH- | -1T)MeTHIT)-0-h TOpOEH3 1T )-8-
(mupumunna-4-wmn)-[ 1,2,4]tpuazono[ 1,5-c|mupumunus-7-min)0eH30HUTPUIIA, U

3-(5-amun0-2-((2,6-nudTopdeHmn)(rugpokcu )MeTun)-8-(MupUMUANH-4- 11 )-

[1,2,4]tpuazomno| 1,5-c|mupumMunuH-7-mi)0eH30HUTPUIIA,
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WK UX (papMareBTUIECKH MPUEMIIEMOI COJTH.
45. CoenuHeHue 1O 1. 2, BBIOPaHHOE H3:
3-(5-amun0-2-((5-(mupunun-2-nn)- 1 H-rerpason- 1 -un)mernn)-8-(mupumuguH-4-nm)-
[1,2,4]tpuazomno| 1,5-c|nupumMunuH-7-mui)0eH30HUTPHUIIA,
3-(2-((5-(1H-ITupazon-1-un)-1H-Terpazon-1-um)mernn)-5-aMuHO-8-(MUPUMHUIUH-4- 11T )-
[1,2,4]rpuazono[ 1,5-c]nupuMunmH-7-mn)OeH30HUTPHIIA,
3-(5-amuH0-8-(mupumunuH-4-1mn)-2-((5-(tnazon-4-un)-1H-terpazon- 1 -um)merun)-
[1,2,4]tpuazono| 1,5-cJnupumMunuH-7-mui)0eH3OHUTPHIIA,
3-(5-amun0-2-((5-meTun-3-(tpudropmerin)- 1 H-nupazodn- 1 -um)metn )-8-(mupumMu -
4-un)-[1,2,4]tpuazono[ 1,5-c|nupumuaun-7-na)0eH30HUTPHUIIA,
3-(5-amuH0-8-(4-3TUINOKCA30-5-1)-2-(MTupuanH-2-unmetn)-[ 1,2, 4]rpuasono[ 1,5-
c|mupuMuanH-7-11)0CH30HUTPIIIA,
3-(5-amun0-8-(1-3Tnn-1H-1,2,3-Tprazon-5-wn)-2-(MupuanH-2-HIMEe T ) -
[1,2,4]tpuazomno| 1,5-c|nupuMunuH-7-mui)0eH30HUTPIIIA,
3-(5-amuHO-8-(4-MeTnunoKCca30I-5-1)-2-((3 -MeTHIMHUPUANH-2 -1 )METH ) -
[1,2,4]tpuazomno| 1,5-c|nupumMunuH-7-mui)0eH30HUTPHIIA,
3-(5-amun0-2-((3-proprmpuanH-2-mn)MeTrn )-8-(4-(THAPOKCUMETHIT )-2-METHUIIOKCA30J1-
5-un)-[1,2,4]rpuazono[ 1,5-clnupuMuans-7-mn)O0eH30HUTPHIIA,
3-(5-amunH0-2-(2-((1, 1 -TMOKCHUION30THA3OIUANH-2- 1T )MeTH )-0-pTropbeH3mn)-8-
(mupumunna-4-wmn)-[ 1,2,4]tpuazono[ 1,5-c|mupumunus-7-min)0eH30HUTPUIIA,
3-(5-amun0-2-(2-pTOp-6-((3-MeTNI-2,5-TNOKCONMHUIA30IUANH- | -1 MeTHIT) Oe H3 1 )-8-
(mupumugna-4-mn)-[ 1,2,4]tpuazono[ 1,5-c|mupumunun-7-min)0eH30HUTPUIIA,
3-(5-amun0-2-((3-proprnupuauH-2-un)MeTu )-8 -(MMPUMHINH-4-1T)-
[1,2,4]rpuazono[ 1,5-c]nupumuanH-7-mn)OeH30HUTPHIIA,
3-(5-amuHO-8-(4-MeTrnokcazon-5-ni)-2-((6-(TpudTOPMETHUIT ) TUPUINH-2 - 1T )METHT ) -
[1,2,4]tpuazono| 1,5-cJnupumMunuH-7-mui)0eH3OHUTPHIIA,
3-(5-amuH0-8-(4-MeTunokcaszon-5-mn)-2-(mupuaun-2-uiametun)-[ 1,2,4 rpuaszono[ 1,5-
c|mupumunnH-7-mn)-2-GropOeH30OHUTPUINIA;
3-(5-amuHO-2-((3-(rUaPOKCUMETHI )ITH PUINH-2-UT)METHI ) -8-(4-METUIIOKCA30JI-5-1IT)-
[1,2,4]tpuazono| 1,5-c|nupumMunuH-7-mui)OeH3OHUTPIIIA,
3-(5-amun0-2-((1-meTun-1H-nimpazon-3-wmn)mernn)-8-(4-MeTHII0KCa30I1-5-11)-
[1,2,4]tpuazono| 1,5-c|nupumMunuH-7-mi)0eH30HUTPIUIIA,
3-(5-amun0-2-((1-meTun-1H-nupazon-3-mn)merni)-8-(okcazon-5-mn)-
[1,2,4]tpuazono| 1,5-c|nupumMunuH-7-mi)0eH30HUTPHUIIA,
3-(5-amuHO-2~((3-MeTHUIIH pUAUH-2- 1T )METOKCH )-8-(MUPUMHUAUH-4- 11T )-
[1,2,4]tpuazomno| 1,5-c|nupuMunuH-7-mui)0eH30HUTPHUIIA,
3-(5-amuHO-2-((6-MeTHIITH PUAUH-2- 1T )METOKCH )-8-(MUPUMHUAUH-4- 11T ) -
[1,2,4]tpuazono| 1,5-c|nupumMunuH-7-mui)0eH30HUTPHUIIA,
2-((5-amuno-7-(3-unanodennn)-8-(mupumunun-4-mun)-[ 1,2,4 Jrpuasono[ 1,5-

c|MUpUMUINH-2-UIT)METOKCH)OEH30OHUTPUJIA;, U
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3-(5-amuH0-2-(((3-METHIMHPUANH-2 - I )METIIT )aAMUHO )-8-( TP UMUANH-4-11T ) -
[1,2,4]tpuazono| 1,5-c|nupumMunuH-7-mui)0eH30HUTPHUIIA,

WK UX (papMalieBTUIECKH ITPUEMIIEMOM COIIH,

46. dapmarieBTHUYECKas] KOMIIO3HULIMS, COlEpIKallas COeAMHEHUE 1Mo JI0OOMy OJHOMY U3
nn. 1-45 wimm ero ¢apmaineBTHUECKH NPUEMIIEMYIO COJNb U (papMaLeBTHUECKU NpPUEMIIEMbIH
SKCLIMIIUEHT WJIK HOCUTENb.

47. Cnoco® WHruOMpOBaHUS AKTUBHOCTU AaJEHO3MHOBOTO PELENTOpa, BKJIIOYAROLIUH
NpUBENEHNE JAHHOTO PELeNnToOpa B KOHTAKT C COEAUHEHHEM IO JIoOOMYy OomHOMY M3 mil. 1-45
WU ero (papMaleBTHUECKU PUEMIIEMOH COJIBIO.

48. Cnoco0 neueHusi 3a00NeBaHMs WM PACCTPOWCTBA Yy MAIMEHTA, MPUYEM JaHHOE
3a0oNeBaHNe WM PACCTPOMCTBO CBA3aHO C AHOMAJIBHOW OKCIPECCHEH WJIM aKTUBHOCTBHIO
peuentopoB A2A unu A2B, Bkrouarouiuil BBeleHHE YKa3aHHOMY IMaLUEHTY TepaneBTUYECKU
3¢ (}EeKTUBHOrO KOJIMYECTBA COENUHEHHs 1Mo Jrodomy u3 mm. 1-45 wiam ero ¢apmaneBTHdeCKH
MPUEMIIEMON COJH.

49. Crnocod mo m. 48, orTnuyaromuiics TeM, 4Yro 3a00JeBaHWE WM HapyLICHHUE
NpeACTaBisieT COOOM pak, BOCHAIHMTENNbHOE 3a00NIeBaHHE, CEPAEUHO-COCYIUCTOe 3a00JeBaHne
WM HeWpoaereHepaTuBHOE 3a00IeBaHHE.

50. Croco® no 1. 49, OTIMYAOIIMICS TEM, YTO paK MPEACTaBisieT COOOH pak MOYEBOTO
My3bIpsl, paK JETKUX, MEJaHOMY, PaK IPyau, pak IIEHKU MAaTKU, paK SIMYHUKOB, KOJOPEKTAIbHbIN
paK, paxK MOJKEIyAOYHOMN >KeJe3bl, paK MUIIEBOMA, paK MPOCTAThl, pak MOYKH, paKk KOXKHU, pPaKk
IIUTOBUAHOMN JKeNe3bl, paK NEYEeHU, PAK MATKU MU MIOYEUHO-KJIETOUHYIO KapLIMHOMY.

51. Cnocod mo m. 49, OTIUYAILIUHCA TEM, YTO BOCHAJIUTENbHOE 3a00JieBaHUE
npencTaBisieT co00i BOCMAIEHHE JIETKHX.

52. Cniocob no 1. 51, OTIUYAOLIMIACS TeM, YTO BOCTAJICHHUE JIETKUX MPENCTaBIIsAeT COOOH
VHIYLHPOBaHHBIN OieOMUIIMHOM (PHOPO3 JIETKUX.

53. Cmoco6 mo 1m. 49, OTIHYAIOLIUHCA TEM, YTO BOCHAJIUTEIbHOE 3a00JIeBaHUE
NpEeACTaBIsieT COOOM 3aBUCUMYIO OT aJ€HO3MHOBOIO PELENTOPa aJUIEPTHUECKYI0 PEaKIHI0 WIN
UMMYHHYIO PEaKIHIO aJIeHO3UHOBOTO PeLienTopa.

54. Cniocob mo 1. 53, OTIMYAOIIMNCS TeM, UYTO aJUIEPruyecKasi peakius, 3aBUCUMasi OT
aJIeHO3MHOBOTO peLenTopa, 3aBUCUT OT pelentopa A2B.

55. Cmocod mo m 49, OTIMYAILIUHCA TEM, YTO BOCHAJIUTENbHOE 3a00JieBaHUE
npeacTaBisieT co0oi pecrupaTopHOe 3a00neBaHue, Cercuc, penepdy3HOHHOE OBPEKACHUE WITH
TpoMO03.

56. Cnoco6 mo m. 49, OTIMYAIOIUACS TeM, YTO CepIeYHO-COCYIUCcToe 3adoseBaHHe
npencTasisier coboli 3adoneBaHre KOPOHAPHOW apTepuu, LepeOpoBacKyJsipHOE 3a0oJieBaHUE,
3a0oneBaHne nepudepuIeckoil apTepun, aTePOCKIEPO3 aA0PThI UM AHEBPU3MY.

57. Crnocob mo m. 56, oTnMyaroIuics TeM, 4To 3a00yieBaHHWE KOPOHAPHOW apTepuu
npeacTaBisieT coOoi HHPAPKT MUOKap/a, CTEHOKAPIUIO WM CEPIEYHYIO HEJOCTATOYHOCTb.

58. Crocob mo m. 56, oTnMyaromuiicss TeMm, 4To LepebpoBacKyJisipHOe 3adoyieBaHMe

MpeaCTaBisieT COO0I MHCYJIBT WITH MPEXOASIIYI0 HIIEeMUYECKYIO aTaKy.
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59. Cnocob mo n. 49, oTnHuaromuiicss TeM, 4TO HelpoaereHepaTUBHOE 3a0o0JieBaHUE
npezacrtasisier codoii Oone3ns [lapkuHcoHa.

60. Cnoco0 mo m. 48, ornuuarouuiics TeMm, 4TO 3a0o0jieBaHME WM PacCTPOIMCTBO
npencTasisier coboi AuabeT Uil HHCYJIMHOPE3UCTEHTHOCTb.

61. Cioco0 jedeHust WK MpeaoTBpalieHuss 00pa30BaHUs aTePOCKIEPOTHIECKUX OJIsIIeK
y TMaIMeHTa, HY)XOAOLEerocs B 5TOM, BKJIIOYAIOUINHA BBEIEHHE YKA3aHHOMY MAlUEHTY
TepaneBTUUeCK! >(PPEKTUBHOrO KOJIMYECTBA COEIUMHEHHUs Mo JodoMy u3 mm. 1-45 wmm ero
(bapmarieBTHYECKU TIPHEMIIEMOM COJTH

ITo noBepenHoCTH
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®OPMYJIA U3OBPETEHUA
1. Coenunenue dpopmynsi (I):
Cy’
c:‘.\‘i e f_"
2
)R
nRe o

WK ero (papMaleBTUYECKU TpUemMiieMasi CoJlb, IIe:

X npencrasnser coboii CR?;

R! sri6pan us H, Ci ankuna, Ca.¢ ankenuna, Ca ankuauna u Ci.6 TaJOreHaIKuia;

R? peibpan u3 H, D, ranorena, Ci ankuna, Ci¢ ranzorenankuna, Cr ankenuna, Ca
ankununa, Cea4 apuma, Cs.4 mmkimoankuna, 5-14 uneHHoro rerepoapmna, 4-14 ujpeHHOTO
rereporuknoankmna, Ce.14 apun-Cis ankuna-, Cs.14 muxinoankmi-Ci¢ ankmia-, (5-14 dnennoro
rerepoapun)-Ci.¢ ankuna-, (4-14 unennoro rereporuknoankun)-Ci.¢ ankuna-, CN, NO,, OR?,
SR*, NHOR®, C(O)R"2, C(O)NR®ZR% C(O)NR2(OR*), C(O)OR*, OC(0O)R"2, OC(O)NR2R%,
NR2R% NRNRRE, NRY2C(O)R?2, NRZC(0)OR*, NRSC(O)NR®2R%, C(=NR)R"2,
C(=NR?)NR®2R% NRZC(=NR)NR2R% NRC(=NR)R"?, NRZS(O)NRZR%, NR°?§(0)R??,
NRZS(0):R", NRZS(0)(=NR)R??, NRS(0),NR“’R%, S(O)R®?, S(O)NR®2R%, S(0)R",
S(0)NR2R%,  OS(0)(=NR})R®>, OS(0)R*?>, SFs, P(O)R™R# OP(O)(OR™)(OR),
P(O)(OR™)(OR2) u BRZR*?, mpuuem Ci-6 ankmn, Ca ankenun, Crs ankunun, Co.14 apui, Ci-14
LUKJI0anKui, 5-14 uneHHsili rerepoapui, 4-14 unennsiii rerepouuknoankui, Ce.14 apui-Cis
ankmi-, Cs.g muxmoankmin-Cis ankwmi-, (5-14 unenssiii retepoapmn)-Cis ankmi- u (4-14
ujleHHbIH retepoimknoankun)-Ci. ankui- u3 R? | kasxnblii HeoOs3aTeNbHO, 3aMellens 1, 2, 3, 4,
5, 6, 7 wiu 8 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTEIISIMU RE;

R3 Bri6pan us H, D, ranorena, Cis amkuna, Ci.¢ ranorenankuna, Ca.c ankenuna, Cas
ankununa, Ce.a4 apuma, Cs.4 mukimoankwna, 5-14 ujgeHHoro rerepoapwia, 4-14 4jaeHHOTO
rereporuknoankmia, Ce.14 apun-Ci.s ankuna-, Cs.14 muxinoankui-Ci.¢ ankmia-, (5-14 unenHoro
rerepoapun)-Ci.¢ ankuna-, (4-14 unennoro rerepormknoankun)-Ci.¢ ankuma-, CN, NO,, OR®,
SR*, NHOR®, C(O)R®, C(O)NR®R%, C(O)NR®(OR®), C(0)OR*, OC(O)R", OC(O)NR®RS,
NRSR®B, NRPNRER®, NRBC(O)RP, NRPC(O)OR®, NREC(O)NRSREB, C(=NR)RY,
C(=NR®)NR®R% NRZC(=NR)NRR® NRPC(=NR*)R"?*, NRZS(O)NRRE, NR*S(O)R,
NR®S(0):RM, NRSS(0)(=NR*)R? NRS(0)NRZR®, S(O)R®, S(O)NRZRE, S(0)R"M,
S(0):NR¥RE,  OS(0)=NR#)R®  OS(0)R*, SFs, P(O)RPR#, OP(O)(OR™)(ORP),
P(O)(OR™)(OR®) u BRP®R®, npuuem Ci-6 ankun, Ca ankenun, Crs ankuaun, Co.14 apun, Ci-14
LUKJIoankui, 5-14 unenHsiii rerepoapui, 4-14 unensbiii rerepouuknoankui, Ce-14 apui-Cis
ankmwi-, Cs.g muknoankmi-Cie ankwmi-, (5-14 unennsiii retepoapmn)-Cis ankmi- u (4-14
ujleHHbI rerepoumknoankun)-Ci. ankui- u3 R | kaxablit HeoOs3aTeNnbHO, 3aMellens 1, 2, 3, 4,
5,6, 7 unu 8 HE3aBUCUMO BLIOPAHHBIMH 3aMecTHTe MU RP;

Cy' npencrasnster co6oit Ce.14 apuit, C3.14 IMKIOATKII WK 5-14 4jIeHHBIH TeTEPOApUII,

npudeM Ce-14 apui, Cs.14 HUKIOANKNT WK 5-14 4ieHHBIH reTepoapuil Heo0sA3aTeNbHO 3aMelleH
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1,2,3,4,5,6,7 umu 8 He3aBUCUMO BbIOpaHHbIMU 3aMecTuTenamu RE um RM;

Cy? npencrasnser co6oit Ce.14 apun, Cs.14 LIUKIOAIKUI, 5-14 uNeHHBIHA reTepoapu, Uim
4-14 unennelii rerepouukgoankuwi, npudeM Ce14 apun, Cs.s nuknoankui, 5-14 gnenHsii
rerepoaprl Wwin 4-14 ujaeHHbIH TreTepOLUKIOAIKUI HeoOs3aTeapHo 3ameed 1, 2, 3, 4, 5, 6, 7
WK 8 HE3aBUCUMO BBIOpaHHBIMU 3amecTuTensiMu RF;

kaxapii R2, R, R¥Z R¥, R® u R® mesasucumo suiOpan m3 H, Cis ankuma, Cis
ranoreHankmna, Cy ankenuna, Cz.¢ ankuauna, Ce.14 apuna, Cs.14 LuKIoankumia, 5-14 4wieHHOro
rerepoapuina, 4-14 unennoro rereporukioankuia, Ce.14 apun-Ci ankuna-, C3.14 LUKJIOATKHI-
Cis amkmna-, (5-14 unennoro rerepoapuna)-Cis ankuwna- wu  (4-14  wneHHOro
rerepouukioankmia)-Ci.¢ ankmna-, npudeM Cie ankui, Care ankenwt, Cr ankuHmi, Ce.14 apui,
Cs-14 mukstoankwmi, S5-14 uneHHoro rerepoapui, 4-14 unennsiii rerepounkiaoankmi, Ce.14 apui-
Ci6 ankmn-, Cs.4 muknoankuin-Cie ankui-, (5-14 unennsni rerepoapun)-Cie ankun- u (4-14

uneHHblil  rerepouuknoankun)-Cis ankmi- u3 R¥2, R RZ R® RS u R | kaxawri

2
HeoOs13aTesbHO, 3amMertensl 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU
RG.

2

umn mobeie R u RY, mpucoenuuenHsle kX OHOMY M TOMy e atomy N, BMecTe C

>
atoMoM N, K KOTOPOMY OHU MPUCOETUHEHBI, 00Pa3yIOT 5- WIIH 6-UJIEHHYIO T€TePOapHIIbHYIO HITH
4-14 uneHHy0 TeTEepPOLMKIOAIKWIBHYK) TIpynmy, IpU4YeM JaHHas OS- wWiIu O-ujeHHas
rerepoapmiibHas Win 4-14 4neHHas reTepoLUKIOANKUIIbHAS IPYNIa HeoOs3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RE;

umn mobeie RS u R®| mpucoenuuenHsle k omHOMY U ToMy ke atomy N, BMecTe C

,
atoMoM N, K KOTOPOMY OHU MPUCOETUHEHBI, 00Pa3YIOT 5- WIH 6-YJIEHHYIO F€TEPOapUIIbHYIO HITH
4-14 4yneHHYI TeTEePOLUKJIOAJKUIBHYI TPYIMIy, TNpPUYeM JAaHHAs S- Wik O-uJeHHas
rerepoapuiibHasi Wiu 4-14 uneHHas reTepOLMKIIOANKUIbHAS TPYNNa HeoOs3aTeNbHO 3aMelleHa
1, 2, 3 unu 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMH RE;

kaxpiii R®2 u R mesasucumo BbiOGpan u3 H, Ci. ankuna, Cie rasorenankuna, Cae
ankenuna, Cr.s ankunmna, Ce.14 apuia, Cs.i4 umkinoankuia, S5-14 djeHHOro rerepoapwuia, 4-14
yieHHOro rerepounkioankuia, Ce.14 apui-Ci ankuna-, Cs.14 nuknoankmn-Ci.¢ ankuna-, (5-14
yieHHoro rerepoapun)-Cis anmkuina- u (4-14 dunenHoro rereporukaoankumi)-Cis ajakuia-,
npudeM Ci.s ankui, Cr ankenmn, Car.s ankuaui, Ce.14 apun, Cs.i4 mukmoankui, 5-14 dneHHbIN
rerepoapuii, 4-14 unennsiii rerepouuknoankui, Ce.14 apun-Cis ankui-, Cs.14 nukinoankumi-Ci.
ankui-, (5-14 unenunenii rerepoapmn)-Cis ankwi- u (4-14 uneHHb rereporukIoankui)-Ci.
ankmi- m3 R®? u R® | xaxnplil HeoOsA3aTenpHO, 3amMemens! 1, 2, 3, 4, 5, 6, 7 uiu 8 HE3aBHCUMO
BLIOpaHHBIMU 3aMecTHTenaMu R G

kaxaeiii R u R® mesasucumo suiopan uz H, OH, CN, Ci ankuna, Ci- ankokcu, Cis
ranoreHasikmna, Ci¢ ramoreHankokcu, Cir.s ankenmna, Cr.s ankuamna, Ce.14 apuna, Cs.i4
LHUKJIOANKuia, 5-14 uneHHoro rerepoapuna, 4-14 unennoro rerepouuknoankuia, Ce.14 apui-Cis
ankmna-, Cs.i4 muknoankmwi-Cis ankuia-, (5-14 unennoro rerepoapmina)-Ci¢ ankmna- u (4-14
YJIEHHOTO TeTepouuKIoaikiia)-Ci. aiKuia-;

kaxpiii R R& R u R® nesasucumo Buidpan u3 H, Ci ankuna, Ci. raloreHankuna,
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Ci6 ankokcu, Ci¢ ranorenankmia, Ci.s rajoreHankokcu, Cr.s ankenmna, Ci.s ankuaumna, Ce.14
apuna, Cs.i4 nuknoankuia, 5-14 uneH”oro rerepoapuia, 4-14 4ieHHOrO reTepOLMKIOATKIIA,
Ces14 apun-Ci ankmna-, Cs.4 nuknoankun-Cie ankmna-, (5-14 unennoro rerepoapmia)-Ci
ankuna- u (4-14 ynenHoro rereporukioankuia)-Ci.¢ ankuia-,

kaxcapiii R, R2 R™ y RP mesasucumo seidpan us H, Ci ankuna, Ci. raloreHankuna,
Ca. ankenuna, Cy ankununa, Ce-14 apuna, Cs.14 nuk0ankuna, 5-14 4neHHoro rerepoapuna, 4-
14 unennoro rereponukioankuia, Ce.14 apmin-Cig ankmna-, Cs.14 muknoankmn-Ci.¢ ankuna-, (5-
14 unenHoro rerepoapmna)-Ci.c ankuna- u (4-14 unenHoro rereporukioankuia)-Ci.¢ akua-;

kaxpiii RZ, R, RB u R¥ mesapucumo BmiGpan n3 OH, Cis ankokcu u Cie
rajlOreHaIKOKCH,

wii mobsle RIZ u R¥. UCOEUHEHHBIE K TO sxke atomy B, BMecte ¢ atomoM B, k
2 2

2
KOTOPOMY OHH NPHUCOEIUHEHBI, 00Pa3yIOT 5- WIN 6-WIEHHYIO T€TePOLHKIOANKUIBHYIO TPYIIIY,
Heo0s3aTeIbHO 3aMelleHHyo 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BbiOpaHHbIME U3 Ci
ankuja u Ci.6 TaJIOT€HATIKHIIA,

win mobsie R u R¥. o HUCOEIUHEHHBIE K TO sxke atomy B, BMecte ¢ atomoM B, k
2 2

KOTOPOMY OHH NPHUCOENUHEHBI, 00Pa3yIOT 5- WM 6-WIEHHYIO T€TePOLHKIOANKUIBHYIO TPYIIIY,
HeoO0s3aTeIbHO 3aMelleHHyo 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuja u Ci. TaJIOT€HATIKHIIA,

kaxpiii RY, RP, RE, RM RF u RY mesasucumo sbiOGpan m3 D, ramorena, okco, Ci-
ankuna, Ci ranoresankuna, Cz ankenuna, Cz ankunuia, Ce.14 apuna, Cs.14 OUKIOANKUIA, S-
14 unennoro rerepoapmuia, 4-14 unenHoro rerepouukiaoankuia, Ce14 apun-Cis ankmna-, Cs.i4
muknoankun-Cis ankwmma-, (5-14 unenHoro rerepoapuna)-Cie ankuna-, (4-14 uneHHoro
rerepouuknoankuna)-Cis amkuma-, CN, NO;, OR* SR* NHOR*, C(O)R®, C(O)NR*R%,
C(O)NR*Y(OR™), C(O)OR*, OC(O)R*, OC(O)NR“R¥ NR™“R* NR“NR*“R NR“C(O)R™,
NRC(O)OR*, NR*C(O)NR*“R¥, C(=NR*)R™ C(=NR*)NR“R% NR™“C(=NR*“)NRR%,
NRC(=NR*)RP, NR“S(O)R*, NRS(O)NR“R#, NR“S(0),R*, NRS(0)(=NR*)R™,
NRS(0),NR“R#,  S(O)R®, S(O)NR*“R¥, S(0)R™, S(0)NR%R¥ OS(0O)(=NR*)R™,
0S(0):R®, SFs, P(O)RMR#* OP(O)(ORM)(OR™), P(O)(ORM)(OR*) u BRM*RM

ankun, Cr.e anmkenmn, Cr.s ankuamI, Ce-14 apu, Cs.14 UMKIOATKUN, 5-14 ujeHHBIN reTepoapu, 4-

, mpuuem Ci.6
14 unensslii rerepormkiaoankui, Ce.14 apun-Ci. ankun-, Cs.a mukiaoankun-Cie ankun-, (5-14
uneHHslii rerepoapun)-Ci.c ankun- u (4-14 unennsrii rereporukaoankun)-Ci-c ankui- u3 RC, RP,
RE, RM, RF u RY, xaxnplii HeoOsA3aTenpHO, 3amemensl 1, 2, 3, 4, 5, 6, 7 wi 8 HE3aBUCHMO
BLIOpaHHBIMHU 3aMecTuTe My RY;

kaxpiii R* R u R mesasucumo Beiopan u3 H, Ci. anmkuna, Ci. ranoresankuna, Ca-
ankenmna, Cr.s ankuamna, Ce.14 apuia, Cs.i4 umkmoankuna, S5-14 dneHHoro rerepoapwia, 4-14
yiieHHOro rerepounkioankuna, Ce.14 apuin-Cig ankuna-, Cs.14 nuknoankun-Ci.¢ ankuna-, (5-14
yieHHoro rerepoapun)-Cis amkmina- u (4-14 unenHoro rereporukiaoankumn)-Cis amkuia-,
npudeM Ci.6 ankui, Cr ankenun, Caz.¢ ankuaui, Ce.14 apud, C3.14 LIUKIOATKUN, 5-14 4NeHHbIN
rerepoapuii, 4-14 unennsiii rerepouuknoankui, Ce.14 apun-Cie ankui-, Cs.14 nukinoankumi-Ci.

ankui-, (5-14 unennenii rerepoapuin)-Ci¢ ankui- u (4-14 uneHHsii rereporukiIoankui)-Ci
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ankmn- w3 R* R® u R%, xaxnmerii HeoOsasarensHO, 3amemensl 1, 2, 3, 4, 5, 6, 7 wm 8
HE3aBHCUMO BbIOpPaHHBIMH 3aMecTuTe MU RY;

umi mobbie R® u R%, mpucoenunennbie k omHOMy M ToMy ke aToMy N, BMecTe C

,
atoMoM N, K KOTOPOMY OHH IPHUCOEIUHEHbI, HEOOs3aTeNbHO OOpas3yloT S5- WK O-UIEHHYIO
reTepoapibHy0 Wid 4-14 4JIeHHYI0 TeTepOLMKIOANKIIBHYIO TPYIIy, IPpUYeM JaHHas S- WIH
6-4JieHHas1 reTepoapuiibHas Wi 4-14 4jeHHas TeTepOLMKIIOAIKUWIbHAS TPyIna HeoOs3aTeIbHO
3amereHa 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU RH:

kaxpiii R?* HesaBucumo BeiGpan u3 H, Ci ankuna, Ci. ranorenankunia, Cr.c alKkeHna,
Cr.6 ankununa, Ce.14 apuna, Cs.i4 nukioankuia, S-14-unenHoro rerepoapuia, 4-14-ujpeHHOTO
rereporuknoankmna, Ce-14 apun-Ci ankumna-, Cs.i4 nukioankun-Cis ankuna-, (5-14-aneHHbli
rerepoapu)-Ci.¢ ankuna- u (4-14-uneHHblil rerepounkiIoaikmi)-Ci.6 alKuia-, IpUYeM KasKIbIi
Cis anxun, Cire ankenun, Cre ankuHwn, Ce.1s4 apwn, Cs.4 TUKIOANKWI, S-14-dnieHHBIN
rerepoapuii, 4-14-unennslii rerepouukaoankui, Ce.14 apui-Cig ankui-, Cs.14 nuknoankumi-Cie
ankui-, (5-14-unenneni rerepoapmn)-Cis ankuia- U (4-14-uneHHblld rereporukiIoankui)-Ci.
ankmi- u3 R™ meobGssarensHo 3amemen 1, 2, 3, 4, 5, 6, 7 uin 8 HE3aBUCUMO BBIOpaHHBIMU
samectutensiMu R,

kaxaeii R® mesaBucumo BbiOpan u3 H, OH, CN, Ci.s amkuna, Cis ankokcu, Cis
ranoreHasikmna, Ci¢ ramoreHankokcu, Cir.s ankenuna, Cr.s ankuamna, Ce.14 apuna, Cs.i4
LUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apuin-Cis
ankmna-, Cs.i4 muknoankmwi-Cis ankuna-, (5-14 unennoro rerepoapuna)-Ci¢ ankmna- u (4-14
YJIEHHOTO TeTepouuKioaikuia)-Ci. aiKuia-;

kaxnpiii R® u R& mesapucumo Boiopan u3 H, Cie amkuma, Ci amkokch, Cie
rasoreHasikmna, Ci¢ ramoreHankokcu, Ci.s ankenuna, Cr.s ankunwna, Ce.i4 apuna, Cs.i4
LUKJIOANIKWIA, 5-14 uneHHoro rerepoapuna, 4-14 unennoro rerepounkinoankmna, Ce.14 apun-Ci
ankuna-, Cs.i4 muknoankun-Cie ankuna-, (5-14 unennoro rerepoapmn)-Cie ankuna- u (4-14
YJIEHHOTO reTeporuKIoaikui)-Ci.6 aqKuna-;

kaxpiii R u R* nesaBucumo Beibpan u3 H, Ci.¢ amxmna, Ci ranorenankuna, Ca.
ankenuna, Cr.s ankunmna, Ce.14 apuia, Cs.i4 nmkinoankuia, S5-14 djneHHoro rerepoapwuia, 4-14
yieHHOTro rerepounkioankuna, Ce.14 apun-Cig ankuna-, Cs.14 nuknoankun-Ci¢ ankuna-, (5-14
4jieHHOTO retepoapu)-Ci.¢ anmkuma- u (4-14 uneHHoro rerepounkinoankii)-Ci.¢ ankuia-;

kaxplii R u RM nesasucumo sri6pan ns OH, C1. anmkokcn u Ci TaTOreHaIKOKCH,

umi mrobeie R* u RM mpucoennnenneie k Tomy sxe atomy B, BMecte ¢ aTomoM B, k
KOTOPOMY OHH MPUCOEIUHEHBI, 00pa3yroT S5- WK O-4JIeHHYIO T'eTepPOLHKIOATKUIBHYIO TPYIIITY,
HeoO0s3aTeIbHO 3aMelleHHyo 1, 2, 3 wim 4 3aMecTUTeNs MU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuja U Ci. TaJIOT€HATIKHIIA,

kaxaeii RY  mesasucumo BeIOpan u3 D, ranorena, okxco, Cie ankuma, Cis
rajioreHankuna, Crs ankenuna, Cr¢ ankununa, Ce.14 apuna, Cs.14 HUKIOANKMIA, S-14 4I€HHOTO
rerepoapuna, 4-14 unenHoro rerepouukioankuia, Ce-14 apun-Cis ankuna-, Cs.14 LUKJIOAIKUI-
C1.6 amkuna-, (5-14 unennoro rerepoapui)-Ci¢ ankmia-, (4-14 4I€HHOTO reTepPOLMKIIOAKII)-
Cis amkuna-, CN, NO;, OR® SR® NHOR¥® C(O)R™, C(O)NR“R%  C(O)NR(OR®),
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C(O)OR®, OC(O)RY, OC(O)NR®R% NR“R%, NR“NRRE, NRC(O)R®, NRC(O)OR™,
NRSC(O)NR®R® C(=NR®)R?’ C(=NR®)NR*R® NRSC(=NR*)NR“R%¥ NR“C(=NR*)R"
NR®S(O)R®®, NRS(O)NR“RE, NRS(0),R?’, NR“S(O)(=NR*)R® NRS(0);NR“R®E,
S(O)R®,  S(O)NR®R®,  S(0):R™, S(0);NR“R¥  OS(0O)(=NR*)R®> OS(0)R", SFs,
P(O)RPR® OP(O)(OR®)(ORP), P(O)ORM)ORP) u BRFPRM, mpuuem Cis anxum, Cors
ankeHun, Cy.s ankunmn, Ce.14 apui, Cs.as4 nukioankwis, 5-14 uneHHoro rerepoapui, 4-14
yieHHbld rerepounkiaoankmi, Ce.14 apmn-Ci.s ankwmin-, Cs.s mukinoankmi-Cie ankui-, (5-14
uneHHblil rerepoapun)-Cis ankuia- u (4-14 unenHbiii rerepormkinoankn)-Cie amkun- uz R
KaX (bl He0OA3aTeBbHO, 3aMeIIeHs! 1, 2, 3 umm 4 He3aBHCHMO BBIOPAaHHBIMU 3aMecTuTenamMu R

kaxpiii R¥, R u R® nesasucumo Beibpan us H, Ci1.6 ankuna, Ci ranorenankumia, Ca-
ankenwna, Cr.s ankunauna, Ce.14 apuia, Cs.i4 nukioankumia, 5-14-uaneHHoro rerepoapuia, 4-14-
yieHHOTro rerepounknoankuna, Ce.14 apun-Crs ankuna-, Cs.14 nuknoankmn-Ci.¢ ankmna-, (5-14-
yeHHOTro retepoapuin)-Cis ankmna- u (4-14-uneHHoro rerepouukioankmn)-Cis amKuia-,
npudeM Kaxabid Ci.e ankun, Cr.s ankenun, Cr. ankuamn, Ce.14 apwun, Cs.4 mukoankmi, S5-14-
4ieHHbIH rerepoapui, 4-14-unenHbiii rerepouuknoankun, Ceas4 apun-Cis ankun-, Cs.a
mknoankun-Cirs  ankmi-, (5-14-unenneiii  rerepoapmn)-Cire  ankwn- u  (4-14-uneHHbIN
rerepouuknoankun)-Cis ankua- u3 R¥ R® u RY meobssarensuo zamemen 1, 2, 3 wmm 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMecTUTe MU RY;

umn mobeie RS u RY| mpucoenuuenHsle k oHOMY U TOMy ke atomy N, BMecTe ¢

,
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBL, 00Pa3YIOT S- WIH O-UJICHHYIO FeTepOaPUIbHYIO HITH
4-14 uneHHy0 TeTEepPOLMKIOAIKWIBHYK) TIpynImy, IpU4YeM JaHHas S- Wik O-ujeHHas
rerepoapuiibHas WK 4-14 uneHHas reTepoLUKIOANKUIIbHAS TPYIMIa HeoOA3aTeIbHO 3aMelleHa
1, 2, 3 unu 4 He3aBUCUMO BBIOPaHHBIMU 3aMecTuTeNsMu R

xaxabiii R® Hesasucumo Buibpan us H, Ci. ankuna, Ca ankenuna, Ca. ankununa, Co.
14apuna, Cs.14 IUKIIOATKWNIA, 5-14-uneHHOro rerepoapuia, 4-14-uj1eHHOro reTepoLKIOANKUIA,
Cs14 apun-Cis ankwna-, Cs.ig umknoankun-Cie anmkuna-, (5-14-unenHsiii rerepoapui)-Ci
ankuna- u (4-14-unennsiii rerepounkyioankun)-Ci¢ ankuna-, mpudaeM Kaxabiid Ci.s ankmi, Cae
ankenun, Cr.s ankunun, Ce.s4 apwun, Cs.s4 umknoankun, S-14-uneHHbld retepoapun, 4-14-
yieHHbIH TreTepormKIoankmi, Ce.14 apuin-Cie ankwmn-, Cs.4 muknoankmn-Cie amkmi-, (5-14-
uneHHelii rerepoapun)-Cic ankun- u (4-14-unennsiii rereponuknoankun)-Ci.e ankua- u3 R
HeoO0s13aTebHO 3aMelteH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU RL

kaxaeii R® mesasucumo BbiOpan u3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
ranoreHasikmna, Ci¢ ramoreHankokcu, Cir.s ankenmna, Cr.s ankuamna, Ce.14 apuna, Cs.i4
LHUKJIOANKua, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmi-Cis
ankwmna-, Cs.i4 muknoankmwi-Cis ankuia-, (5-14 unennoro rerepoapuna)-Cis ankmna- u (4-14
YJIEHHOTO TeTeponukiioaikuia)-Ci.6 aiKuna-;

kaxnpiii R® uw R® mesasucumo BoiOpan n3 H, Cie amkuma, Cis amkokch, Cie
ranoreHasikmna, Ci¢ ramoreHankokcu, Ci.s ankenuna, Cr.s ankuamna, Ce.14 apuna, Cs.i4
LHUKJIOANKuia, 5-14 yneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apui-Cis

ankmna-, Cs.4 muknoankmi-Ci.e ankuna-, (5-14 unennoro rerepoapmn)-Ci.s ankmna- u (4-14
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YJIGHHOTO reTeporuKiIoaikui)-Ci.¢ aaKuia-;

kaxpiii R u RP nesasucumo Beibpan u3 H, Ci. amxuna, Ci ranorenankuna, Ca-
ankenmna, Cr. ankuamna, Ce.14 apuna, Cs.i4 uukmoankuna, 5-14 dyneHHoro rerepoapwia, 4-14
yjieHHOTO rerepouukioankuna, Ce.14 apun-Cis ankuna-, Cs.14 nuknoankumn-Ci.e ankuna-, (5-14
yyieHHOTO rerepoapui)-Ci.¢ anmkumna- u (4-14 unersoro rerepounkioankin)-Ci.¢ ankuna-;

kaxnaplid R u RY nesasucumo sriopan u3 OH, C.¢ ankokcu u Ci raloreHaIKOKCH;

unu mo6eie R° u R* npucoenunennsie k Tomy ke atomy B, BMecTe ¢ aTomMoMm B, k
KOTOPOMY OHH TMPUCOEIUHEHBI, 00Pa3yloT S5- WK O-4JICHHYIO T'eTePOLMKIIOATKUIbHYIO TPYIIITY,
Heo0s3aTeIbHO 3aMeleHHY0 1, 2, 3 wiu 4 3aMeCTUTENsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuna u Ci.¢ TaJIOTeHAJKIIIA,

kaxeiii R! nesasucumo Beibpan us D, ranorena, okco, Ci-¢ ankuna, Ci.¢ raloreHaiKuia,
Cz6 ankenuna, Cy ankununa, Ce.14 apuna, Cs.14 Hukaoankuia, 5-14 uneHHoro rerepoapuia, 4-
14 unennoro rerepouunkioankuna, Ce.14 apun-Ci-¢ ankuna-, Cs.14 muxnoankmi-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ ankuia- u (4-14 anenHoro rereporukioankmi)-Ci.¢ aakuna-, CN,
NOz, OR¥*, SR*® NHOR*, C(O)R®, C(O)NR®R® C(O)NR®(OR¥), C(O)OR* OC(O)R,
OC(O)NRCGRd6, NRCGRd6, NRC6NRC6Rd6, NRCGC(O)RbG, NRCGC(O)ORa6, NRC6C(O)NRC5Rd6,
C(:NReG)RbG’ C(:NR%)NRCGRdG’ NRCGC(:NReG)NRCGRdG’ NRCGC(:NReG)RbG’ NRCGS(O)RbG,
NRS (O)NRC6Rd6, NR*°S (O)sz6, NR*S (O) (:NReG)Rb6, NRS (O)zNRCGRd6, S (O)RbG,
S(O)NRR%® ~ S(0),R", S(0),NR®R% OS(0)=NR*)R®* OS(0):RY, SFs, P(O)RPR#,
OP(O)(OR™)(OR®), P(O)(OR™)YOR®) u BRRY npuuem Cis ankun, Cis amkenmn, Ci
ankuHun, Ceas apwi, Csas uuknoankwi, 5-14 uneHHblt rerepoapun, 4-14 dneHHbIN
rereporuknoankmi, Ce.14 apun-Cis ankui-, Cs.4 muxnoankun-Cie ankui-, (5-14 uneHHblid
rerepoapun)-Ci.6 ankui- u (4-14 unennsnii rerepormknoankun)-Cire amkun- u3 Rl | kaxmbrii
HeoOsi3aTeNbHO, 3aMelieHsbl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMHU 3aMECTUTENSIMU R’

kaxapiii R R u R% nesasucumo Beiopan us H, Ci.6 anxuna, Ci ranoresankuna, Ca-s
ankenuna, Cr.s ankununa, Ce-14 apuia, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yyieHHOTro rerepounknoankuna, Ce.14 apun-Cis ankuna-, Cs.14 muknoankmn-Ci.¢ ankmia-, (5-14-
yyeHHOTOo retepoapmi)-Cis ankmna- u (4-14-uneHHoro rerepouukinoankui)-Cis amkuma-,
npudeM Kaxabid Ci.e ankun, Crs ankenun, Cr. ankuamn, Ce.14 apun, Cs.i4 mukmoankmi, S5-14-
yiIeHHbIH rerepoapusi, 4-14-unenHbiii rerepouuknoankun, Ceas4 apun-Cis ankun-, Cs.a
KIoankun-Ci.s  ankmi-, (5-14-unenneiii  rerepoapmn)-Cirs  ankwi- u  (4-14-uneHHbIN
rerepouuknoankun)-Cis ankma- u3 R¥* R u R% meobssarensuo zamemen 1, 2, 3 wmm 4
HE3aBHCHUMO BLIOPAHHBIMHU 3aMecTUTeN MU R’;

umi mobbie R® u R%, mpucoenunennbie k omHOMy M ToMy ke aToMy N, BMecTe C

>
atroMoM N, K KOTOPOMY OHU MPUCOETUHEHBI, 00Pa3yIOT 5- WIIH 6-UJIEHHYIO T€TEePOapHIIbHYIO HITH
4-14 4neHHyO TeTEepPOLMKIOAIKWIBHYK) TIpynny, IpU4YeM JaHHas 5S- Wik O-ujeHHas
rerepoapmiibHas Win 4-14 uneHHas reTepoLUKIOANKUIIbHAS TPYNIa HeoOs3aTeIbHO 3aMelIleHa
1, 2, 3 unu 4 He3aBUCUMO BBIOPaHHBIMU 3aMecTuTeNsmu R';

xaxpiii R nesasucumo Beibpan us H, Cis ankuna, Ci ranorenankuna, Ca-c ajlkeHnna,

Cz6 ankunmna, Ce-14 apuna, Cs.i4 mukioankuia, S-14-uneHHoro rerepoapuia, 4-14-dneHHOrO
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rerepouuknoankmna, Ce.14 apun-Ci ankuna-, Cs.i4 nukiaoankun-Cie ankuna-, (5-14-aneHHblit
rerepoapm)-Ci¢ ankuna- u (4-14-uneHHblil rerepounkiIoankmi)-Ci.¢ aKuIa-, TpHYEM KajKIIbIi
Ci6 ankun, Cie ankenun, Cre ankuHmwi, Ce.14 apwn, Cs.4 TUKIOANKWI, S-14-dsieHHBIN
rerepoapuii, 4-14-unennblii rerepolukaoankui, Ce.14 apun-Cis ankui-, Cs.14 nuknoankumi-Ci-
ankui-, (5-14-unenneni rerepoapmn)-Cis ankuia- U (4-14-unenHelii rereporukioankui)-Ci.
ankmi- u3 R% Heobs3arenpro 3amentex 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIMHU 3aMECTUTENISIMU
R’;
kaxaeii R® mesaBucumo BbIOpan m3 H, OH, CN, Ci.c amkuna, Cis ankokcu, Cis

ranoreHankmia, Ci¢ ramoreHankokcu, Cr.s ankenmna, Cr.s ankuamna, Ce.4 apuna, Cs.i4
HUKJIOANKUa, 5-14 uneHHoro rerepoapuna, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Ci
ankwmna-, Cs.i4 muknoankmwi-Cis ankuia-, (5-14 unennoro rerepoapuina)-Cie ankuna- u (4-14
YJIEHHOTO TeTePOnUKIoaaKiia)-Ci.6 aKuia-;

kaxnpiii R® uw R# wmesasucumo Boiopan ns H, Cis amkuma, Cie amkokch, Cie
ranoreHasikmna, Cie ramoreHankokcu, Cr.s ankenmna, Cr.s ankuamna, Ce.14 apuna, Cs.i4
HUKJIOaNKuia, 5-14 uneHHoro rerepoapuia, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Cis
ankmna-, Cs.4 muknoankmi-Cis ankuna-, (5-14 unennoro rerepoapun)-Ci.s ankumna- u (4-14
YJIEHHOTO reTeponuKiIoaikui)-Ci.6 aaKuia-;

kaxxpiii R u R nesasucumo Beibpan u3 H, Ci.¢ amxuna, Ci ranorenankuna, Cae
ankenmna, Cr.s ankuamna, Ce.14 apuna, Cs.i4 uukmoankuna, 5-14 dyneHHoro rerepoapwia, 4-14
yjieHHOTO rerepounkioankuna, Ce.14 apun-Cis ankumna-, Cs.14 nuknoankun-Ci.e ankuna-, (5-14
yieHHOTO rerepoapui)-Ci.¢ anmkumna- u (4-14 unenHoro rerepounkioankin)-Ci.¢ ankuna-;

kaxxplii R u R¥ nesasucumo sri6pan us OH, C1. ankokcu u Ci6 TaJoreHanKoKCH,

umu mobble R1® u R¥ npucoenunennsie x Tomy ke atomy B, BMecTe ¢ aromom B, k
KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yIOT 5- MIN 6-YIEHHYIO T'eTePOLMKIOANKUIBHYIO TPYIIIY,
HeoOs3aTeNbHO 3aMeIleHHY 0 1, 2, 3 win 4 3aMecTUTeNsIMH, He3aBUCHMO BbIOpaHHbIMU U3 Cis
ankuia u Ci-6 raJIOTeHATIKHUIIA,

kaxeiii R! HesaBucumo BeiOpan us D, ranorena, okco, Ci-¢ ankuia, Ci.¢ raloreHaiKua,
Cz6 ankenuna, Cy ankununa, Ce.14 apuna, Cs.14 Lukioanskuia, 5-14 uneHHoro rerepoapuia, 4-
14 unennoro rerepounkioankuna, Ce.14 apun-Ci-¢ ankuna-, Cs.14 muxnoankmi-Ci.¢ ankmna-, (5-
14 unenHoro rerepoapui)-Ci.¢ ankuia- u (4-14 unenHoro rereporukioankmi)-Ci.¢ aakmna-, CN,
NO2, OR¥, SR¥ NHOR¥ 6 C(O)R"’, C(O)NRRY C(O)NRY(OR¥), C(O)OR? OC(O)RY,
OC(O)NRC7Rd7, NRC7Rd7, NRC7NRC7Rd7’ NRC7C(O)Rb7, NRC7C(O)ORa7, NRC7C(O)NRC7Rd7,
C(:NRe7)Rb7’ C(:NRe7)NRC7Rd7, NRC7C(:NRS7)NRC7R(17’ NRC7C(:NRe7)Rb7’ NRC7S(O)Rb7,
NR®’S (O)NRC7Rd7, NR®’S (O)sz7 ; NR¢’S (O)(:NRe7)Rb7 , NR’S (O)zNRC7Rd7, S (O)Rb7 ,
S(O)NR'RY S(0):RY, S(0)NRRY  OS(0)=NR)RY OS(0):R", SFs, P(O)R'R¥,
OP(O)(ORY)(OR"), P(O)(ORYYORY) u BRI'RY, mpuuem Ci ankun, Cis amkeHmn, Ci
ankuuni, Ceas apwi, Csas uuknoankwi, 5-14 uneHHbift rerepoapmn, 4-14  dneHHbIN
rereporuknoankmi, Ce.14 apun-Cie ankui-, Cs.s4 muknoankun-Cie ankui-, (5-14 uneHHbId
rerepoapun)-Ci.¢ ankun- u (4-14 unennsiii rerepouuknoankun)-Cie ankuia- u3 R’ | xaxmbiit

HeoO0s13aTeIbHO, 3aMelieHs! 1, 2, 3 uin 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU RX
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kaxcpiii RY, R u RY nesasucumo Beibpan us H, Ci ankuna, Ci ranorenankumna, Ca-
ankenmna, Cr. ankunauna, Ce.14 apwia, Cs.i4 nukioankuia, 5-14-uneHHoro rerepoapuia, 4-14-
yieHHOro rerepounknoankuna, Ce-14 apun-Cis ankuna-, Cs.14 nuknoankun-Ci.¢ ankuna-, (5-14-
yineHHoro rerepoapun)-Cis ankmna- u (4-14-unenHoro rerepouukioankun)-Cis amKuia-,
npuueM kaxablid Ci.e ankui, Crs ankeHun, Cz.s ankunmn, Ce.14 apui, Cs.4 qukioankui, S5-14-
yieHHbI rerepoapms, 4-14-unenHblii rerepouunkyoankuy, Ce.as apun-Cie ankmn-, Cs.g
mknoankun-Ci.s  ankmia-, (5-14-unensbrii  rerepoapmn)-Cis  ankmn- u - (4-14-uneHHblid
rerepouuknoankun)-Crs ankmi- u3 R, R u RY neobsasarensro 3zamemen 1, 2, 3 wm 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMecTHTeIsIMI RY;

i mobeie R u RY| mpucoenuuenHble X OfHOMY M TOMy e atomy N, BMecTe ¢
aToMoM N, K KOTOPOMY OHH MPUCOETUHEHBI, O0PA3YIOT S- WIH O-UJICHHYIO FeTepOAPUIIBHYIO WJTH
4-14 uneHHy0 TeTEepPOLMKIOAIKWIBHYK) TIpynImy, IpU4YeM J[aHHas S- WiIM O-ujeHHas
rerTepoapiibHas Win 4-14 4ieHHas reTepOoLUKIOANKHUIIbHAS TPYNIa HeOOs3aTeIbHO 3aMeleHa
1, 2, 3 unu 4 He3aBHCHMO BBHIOPAaHHBIMU 3aMecTuTensmMu RY;

kasxxpiii R®7 nesasucumo Beibpan u3 H, Cis ankuna, Ci ranorenankuna, Ci- alkeHna,
Cr.6 ankununa, Ce.14 apuna, Cs.i4 nukioankuia, S-14-unenHoro rerepoapuia, 4-14-ujaeHHOTO
rerepouuknoankmna, Ce-14 apun-Ci ankmna-, Cs.14 nukiaoankun-Cie ankuna-, (5-14-aneHHblit
rerepoapm)-Ci¢ ankuna- u (4-14-uneHHblil rerepounkiIoaikmi)-Ci.¢ alKuIa-, IpHYeM KasKIIbIi
Cis ankun, Cire ankenun, Cre ankuHmwi, Ce.14 apwn, Cs.4 TUKIOANKWI, S-14-dnieHHBIN
rerepoapuii, 4-14-unennbiii rereponukaoankui, Ce.14 apui-Cis ankui-, Cs.14 nukinoankumi-Ci-
ankui-, (5-14-unenneni rerepoapmn)-Cis ankuia- U (4-14-uneHHplii rereponukiIoankui)-Ci.
ankmi- u3 RY HeoOs3aTenbHO 3amernen 1, 2, 3 wim 4 HE3aBUCHMO BbIOPAHHBIMU 3aMECTUTEISIMU
RX;

kaxpiii R mesasucumo Beidbpan u3 H, OH, CN, Cis ankuma, Ci. amkenuna, Ci-
ankokcH, Cis ranmorenankuna, Ci. ramoreHankokcH, Cz.s ankununa, Ce.i4 apuna, Cs.ig
LUKJIOANKUIa, S-14 uneHHoro rerepoapuiia u 4-14 4€HHOro reTepOLUKIOANKUIIA,

kaxapiii RY u R mesaBucumo BbiOpan n3 H, Cie amkmuma, Cie amkokcu, Cie
ranoreHankmna, Ci¢ ramoreHankokcu, Cr.s ankenmna, Cr.s ankuamna, Ce.i4 apuna, Cs.i4
HUKJIOANKUa, 5-14 uneHHoro rerepoapuna, 4-14 unennoro rerepouuknoankuia, Ce.14 apmin-Cis
ankmna-, Cs.4 muknoankmi-Cis ankuna-, (5-14 unennoro rerepoapun)-Ci.s ankuna- u (4-14
YJIEHHOTO reTeponuKIoaikui)-Ci.6 ajqKuna-;

kaxpiii RY u RY mesaBucumo Beibpan u3 H, Ci amxuma, Ci ranorenankuna, Ca
ankenwna, Cr.s ankuamna, Ce.14 apuia, Cs.i4 umknoankuna, S5-14 dneHHoro rerepoapwia, 4-14
yieHHOTO rerepounkioankuna, Ce.14 apuin-Cig ankuna-, Cs.i4 nuknoankmn-Ci.¢ ankuna-, (5-14
4yjieHHOTO reTepoapu)-Ci.¢ anmkuma- u (4-14 uneHHoro rerepounkioankimi)-Ci.¢ anKuia-;

kaxxpiii R u RY nesasucumo sriopan us OH, Ci. ankokcn u Ci TaJOreHanKOKCH,

umi robeie R17 u RY mpucoenunennsie k ToMy sxe atomy B, BMecTe ¢ aTomoM B, k
KOTOPOMY OHH TMPUCOEIHUHEHBI, 00pa3yloT S5- WIN O-4JIeHHYIO T'eTePOLHKIOATKIIBHYIO TPYIIITY,
HeoO0s3aTeIbHO 3aMelleHHyo 1, 2, 3 win 4 3aMecTuTeNsiMU, He3aBUCUMO BbIOpaHHbIME U3 Ci

ankuja u Ci.¢ TaJIOTeHATIKHIIA,
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kax el R® nesasucumo Beidpan us H, D, OH, ranorena, okco, CN, C(O)OH, NH,, NO;,
SFs, Ci16 ankuna, Ci¢ ankokcu, Ci.s rajgoreHajikokcu, Ci.s ranorenankuia, Cr.s ankenuna, Cas
ankununa, Ce4 apuna, Cs.4 mukinoankwna, 5-14 ungeHHoro rerepoapuna, 4-14 ujgeHHOTO
rereporuknoankuina, Ce.14 apun-Cie ankuna-, Cs.14 muxnoankuia-Ci.¢ ankuna-, (5-14 dnennoro
rerepoapm)-Ci.¢ ankmna- u (4-14 aieHHOro rereporukaoankui)-Ci.¢ aaKuia-,

npudeM Jiro0asi reTepoapuiibHas FPYIIa JF0OOr0 U3 BhIIENEPEYHCICHHBIX 3aMeCTUTENEH
HeoO0s13aTeNIbHO BKIIFOUaeT N-OKCH Ha JTI000M 00pa3yroIeM KOJIbLO aTOMe a30Ta;

NpUYeM  KaKIObIM  «TreTepoapui»  OTHOCUTCS K MOHOLMUKIUYECKOMY WU
MOJINLIMKJTMYECKOMY apOMaTUYECKOMY TeTePOLHKIY, HMEIOILIEMy IO MEHbIIeH Mepe OAuH
reTepOaTOMHBIN YJieH KOJiblia, BhIOpaHHbIii u3 N, O u S; u

NpUYEeM KaKIbI  «(T€TEPOLMKIIOANKU» OTHOCUTCA K MOHOLMKJINYECKOMY WIIH
MOJIMLIMKJTMYECKOMY TETEPOLMKITy, UMEIOIIEMy IO MEHbIIEH Mepe OJHO HeapOMaTHYECKOE,
HACBIIIEHHOE WJIH YaCTUYHO HEHACBIIEHHOE, KOJIBIIO, TI€ OJUH WK OoJiee 00pa3yIOIUX KOJIBIO
aTOMOB yIJIepOJa TeTEPOLIUKIIOAKUIIA 3aMEHEHBI TeTepOaTOMOM, BbIOpaHHbIM 13 N, O u S.

2. Coenunenue 1o 1. | uan ero ¢papMaleBTHYECKH TIPUeMJIeMast COJib, THe:

kax bl R? nesasucumo Buibpan u3 D, ranorena, okco, Ci ankuna, Ci.¢ raloreHaskiia,
Cz6 ankenuna, Cy ankununa, Ce.14 apuna, Cs.14 HuKIOaIKUIa, 5-14 uneHHoro rerepoapuia, 4-
14 unennoro rerepouunkioankuna, Ce.14 apun-Ci-¢ ankuna-, Cs.14 muknoankmi-Ci.¢ ankuna-, (5-
14 unennoro rerepoapui)-Ci.¢ ankuia- u (4-14 anenHoro rereporukioankmn)-Ci.¢ ankmna-, CN,
NOz, OR¥, SR¥ NHOR¥  C(O)RY", C(O)NR'RY C(O)NRY(OR¥), C(O)OR¥ OC(O)RY,
OC(O)NRC7Rd7, NRC7Rd7, NRC7NRC7Rd7’ NRC7C(O)Rb7, NRC7C(O)ORa7, NRC7C(O)NRC7Rd7,
C(:NRe7)Rb7’ C(:NRe7)NRc7Rd7’ NRC7C(:NRS7)NRC7R(17’ NRC7C(:NRe7)Rb7’ NRC7S(O)Rb7,
NRC7 S (O)NRC7Rd7, NRS’ S (O)sz7 , NRC7 S (O)(:NRe7)Rb7’ NRC7 S (O)zNRC7Rd7, S(O)Rb7 ,
S(O)NRRY, S(0)RY, S(0)NRRY  OS(0)=NR)RY 0OS(0).RY, SFs, P(O)R'R¥,
OP(O)(ORM)(OR!"), P(O)(ORY)(OR'") u BRI'RY";

kaxpiii RY, R u RY mesasucumo Briopan u3 H, C1. anmkuna, Ci. ranoresankmna, Ca-
ankenuna, Cr.s ankunmna, Ce.14 apuia, Cs.i4 umkinoankuia, S5-14 djeHHOro rerepoapwuia, 4-14
yieHHOro rerepounkioankuia, Ce.14 apui-Ci ankuna-, Cs.14 nuknoankmn-Ci.¢ ankuna-, (5-14
4jieHHOTO retepoapuia)-Ci.s ankuia- u (4-14 uneHHoro rerepouukioankmia)-Ci.¢ aTkuia-;

umi mo6sie R u RY mpucoennHenHsie k 0MHOMy B TOMY ke aToMy N, BMecTe ¢ aTOMOM
N, K KOTOpOMY OHH NPHCOEANHEHBI, 00Pa3yloT 5- WK O-4JICHHYIO reTepoapriibHyo win 4-14-
YJICHHYIO T€TE€POLMKIIOAKIIIBHYIO TPYIIY; U

kasxplii RY Hesasucumo Beiopan u3 H, Ci. ankuna, Ca- ankenuna, Ca« ankuamna, Co-14
apuna, Cs.14 muknoankuia, 5-14 unen”oro rerepoapuia, 4-14 4iIeHHOrO reTEepPOLMKIOATKIIA,
Cs14 apmn-Cis ankwmna-, Cs.g mmknoankmin-Cis ankwna-, (5-14 unennoro rerepoapui)-Cis
ankmna- v (4-14 wieHHOTo reTeponuKiIoankui)-Ci.¢ aliKkua-.

3. Coenunenue 1o 1. 1 wim 2 uimu ero papMaLeBTUIECKH pUeMJieMast COJib, Te:

kaxpiii R! nezasucumo Beidpan us D, ranorena, okco, Ci-6 ankuna, Ci.¢ raloreHaikuia,
Ca6 ankenuna, Cy ankununa, Ce-14 apuna, Cs.14 LuKIOaakuiaa, 5-14 uieHHoro rerepoapuia, 4-

14 unennoro rerepouunkioankuna, Ce.14 apui-Ci-¢ ankuna-, Cs.14 muknoankui-Ci.¢ ankuna-, (5-
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14 unennoro rerepoapui)-Ci.¢ ankuia- u (4-14 anenHoro rereporukioankmi)-Ci.¢ ankuna-, CN,
NOz, OR¥*, SR* NHOR*, C(O)R®, C(O)NR®R® C(O)NR(OR¥), C(O)OR* OC(O)R,
OC(O)NRCGRd6, NRC6Rd6, NRCGNRCGRdG, NRCGC(O)RbG, NRCGC(O)ORaG, NRcGC(O)NRCSRdG’
C(:NReG)Rb6, C(:NReG)NRwRdG’ NRCGC(:NRE:G)NRwRdG’ NRCGC(:NReG)Rb6, NRCGS(O)Rb6,
NR®S (O)NRC6Rd6, NR<¢ S (O)sz6, NRCGS (O)(:NRe6)Rb6’ NRS (O)zNRC6Rd6, S(O)Rb6,
S(O)NR®R® S(0),RY, S(0)NR“R® OS(0)(=NR*)R®* 0OS(0)R*, SFs, P(O)RPRE,
OP(O)(OR™)(OR®), P(O)(OR™)(OR®) u BRI°R;

kaxpiii R%, R i R% mesasucumo Beiopan u3 H, C1. ankmna, Ci. ranoresankmna, Ca-
ankenuna, Cr.s ankunmna, Ce.14 apuia, Cs.i4 nmknoankuia, S5-14 djeHHOro rerepoapwuia, 4-14
yieHHOro rerepounkioankuia, Ce.14 apuin-Ci ankuna-, Cs.14 nukmnoankmn-Ci.¢ ankuna-, (5-14
4jieHHOTO retepoapuia)-Ci.s aakuia- u (4-14 uneHHoro rerepouukioankmia)-Ci.¢ akuia-;

um mo6bie R u R% mpucoennnennsie k omHOMy 1 TOMY ke aToMy N, BMecTe ¢ aTOMOM
N, K KOTOpOMY OHH MPHUCOEAUHEHBI, 00Pa3yloT 5- WK O-4JICHHYIO reTepoapribHyo win 4-14-
YJICHHYIO TeTE€POLMKIIOAKIIIBHYIO TPYIIY; U

kaxxplii R* mesasucumo sriopan us H, Ci ankuna, Ci ranorenankuna, C-¢ aTKkeHna,
Cr.6 ankunanna, Ce.14 apuna, Cs.4 nuknoankumna, 5-14 unenHoro rerepoapuna, 4-14 ujpeHHOTO
rereporuknoankmia, Ce.14 apun-Cis ankuna-, Cs.14 muxinoankmi-Ci.¢ ankmna-, (5-14 danennoro
rerepoap)-Ci.¢ ankuna- u (4-14 aieHHOro reTeponukiIoankmi)-Ci.6 anKuia-.

4. CoequHeHue 1o rodomMy 13 . 1-3 wn ero ¢papMalieBTHYECKH pHeMIIeMasi COJIb, T1e
Cy' npencrasnsier co6oii Ce.14 apui, npudem Ce.14 apuit HeoOs3aTENbHO 3amemeH 1, 2, 3 unm 4
HE3aBHCUMO BbIOPAHHBIMH 3aMecTHTe MU RE.

5. Coenunenue no modomy u3 . 1-3 wiu ero gpapManeBTUIECKH pUeMiIeMast COJib, TIe
Cy' npencrasnsier co6oi Cs.14 MUKI0ANKWI, mpuueM Cs.14 LIUKIOATKHI HEOOA3aTENbHO 3aMELIEH
1,2, 3 unu 4 He3aBUCUMO BHIOPAHHBIMH 3aMecTuTeaaMu RE.

6. CoenuHenue 1o modoMy u3 mi. 1-3 uim ero papManeBTHUECKH pUeMIIeMasi COJlb, Iie
Cy! npencrasnser coboii 5-14 uneHHbli rerepoapun, npudeM S5-14 uneHHbI reTepoapun
HeoO0s13aTesIbHO 3aMelteH 1, 2, 3 win 4 He3aBUCUMO BHIOPAHHBIMU 3aMECTHUTENSIMU RE.

7. Coenunenue no JrodomMy u3 m. 1-3 wiu ero papManeBTUYECKH pueMyieMasi CoJlb, Tie
Cy! npencrapnser coboii denun umu 5-10 uneHHbIH retepoapun, npuueM deHun umu 5-10
YJIEHHBI reTepoapuin Heobsi3aTenbHO 3amMerneH 1, 2, 3 wiaum 4 HE3aBUCUMO BBIOPAHHBIMU
3amectutensmu RE.

8. Coenuuenue no modomy u3 . 1-3 wiu ero GapManeBTHIECKH MpUeMIeMast COJib, TIe
Cy' Buibpan u3 QeHuna, nupuauHuna, GypaHuna, oeHsodypaHuna U MUPA3ONHIA, KAXKILI U3
KOTOPBIX HeoOsi3aTeNIbHO 3aMerneH 1, 2 unmu 3 3amecturensiMu, BoiOpaHHbIMEH U3 Ci.3 anikwia,
ranoreHa, CN u Ci.3 anmKoKcH.

9. Coenunenue no arodomy u3 mir. 1-3 win ero ¢papManeBTUYECKu pueMyieMasi CoJib, Tie
HeoOsa3aTenbHo 3amernensbiii Cy! BriOpan u3s nuanodenuna, nuasoproppenuna, 2,3-AUrHApo-
1H-muppono[2,3,-blmupununa, ¢enmna, Merokcupenuna, ¢roppeHuna, TUPUAMHUIA,
metuidypanuia, 6enzodpypannia u metui- 1 H-nupaszonuia.

10. Coenunenune no mrodbomy u3 . 1-3 win ero gapmaneBTUYECKH mpUeMsieMasi COJb,
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rie Heobs3aTesbHO 3ameennbiii Cy! BbiOpan u3 2-nnaHodenuna, 3-nnanopeHua, 3-1uaHo-2-
dropdpenuna, 2,3-murunpo-lH-nuppono[2,3,-bJnupununa, ¢enuna, 3-mMeTokcudeHwna, 2-
dTopdpenuna, nupuaun-4-una, 2-merundypas-3-wna, Oenzopypan-2-una u 1-mermn-1H-
nupason-4-una.

11. Coenunenue no nodomy u3 mm. 1-3 win ero papMaleBTHYECKH NpHeMIIeMast COJIb,
rie HeoOs3aTenbHO 3aMerenHbi Cy! BoIOpaH u3 3-1manodenuna u GpeHuna.

12. Coemunenne mo moOomy omHomy u3 mm. 1-11 wuiam ero dapmaneBTH4YeCKH
npuemnemas coib, rae Cy? npencrasnser co6oit Ce.14 apun, npuuem Co.14 apUI HEOOA3ATENTHLHO
3amerneH 1, 2, 3 unu 4 He3aBUCHMO BHIOPAHHBIME 3aMecTHTeNsIMH RE

13. Coenunenne mno mrobomy omHomy u3 mm 1-11 wimm ero ¢dapmaneBTHuecku
npuemsiemast conb, rae Cy? mpencrapnsier coboi Cs.i4 ukaoankui, npudemM Cs.i4 MUKIOATKUIT
HeoOs13aTebHO 3aMelteH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTESIMU RF.

14. Coenmnenne mno mrobomy onmHomy u3 mm 1-11 wimm ero ¢dapmaneBTHuecKn
npuemnemas conb, rae Cy’> mpencrapisier coboii 5-14 uneHHbli reTepoapui, mpudem 5-14
YJIEHHBI reTepoapuin Heobsi3aTenbHO 3aMemneH 1, 2, 3 wiam 4 HE3aBUCUMO BBIOPAHHBIMU
3amectutensmu RF.

15. Coenmaenne mno mobomy onmHomy u3 mm. 1-11 wimm ero ¢dapmaneBTHueckn
npuemieMas coib, rae Cy? npencrasiser coboii 4-14 uneHHbIH reTepOLUKIOANKI, TpuieM 4-
14 uneHHBIH TETEPOLMKIIOAIKUI HeoOs3arenbHO 3amemedH 1, 2, 3 winm 4 He3aBUCHMO
BBIOpaHHBIMU 3aMecTHTENIMHU RF.

16. Coenunenne mno mobOomy onmHomy u3 mm. 1-11 wnmm ero ¢QapmaneBTruecku
npuemsiemast coib, rae Cy?* BoiOpan u3 Cs.c nuknoankuia, Genuna, 5-10 4IeHHOrO reTepoapuia
1 5-10 4IeHHOrO reTepoLMKIOAIKUIIA,

rae 5-10-unenHsblii rerepoapui U 5-10-4Ne€HHBI reTepOLUKIOAIKIN KaXKAbIi COAEPKUT
OJIVIH, J1BA MJIM TPU aTOMA a30Ta B KA4eCTBE OOPA3yIOIINX KOJbIIO reTepoaToMa, MprudeM OJ1H U3
OJTHOTO WJIM JIBYX aTOMOB a30Ta HEOOS3aTeNIbHO SIBJISIETCS N-OKCHUIOM, M TIPH 3TOM 0Opa3yoLIHii
KOJIBLIO aTOM YIJIeposia HeoOs3aTebHO 3aMEILEH OKCO; U

npuueM Css 1mkimoankwi, ¢enwr, 5-10 wuieHHblid rerepoapuwn U S5-10 4ieHHBIR

reTepPOLIMKIIOANIKIJI, KaKIbld HeoOs3aTeNbHO, 3aMerneH 1, 2 wuian 3 3aMeCTHTENSIMH,

)
BbIOpanHbIMU U3 C1.3 ankwmna, Ci.3 ankun-OH, ranorena, CN, Ci.3 ankokcu u C(O)NH,.

17. Coenmnenne mno mrobomy onmHomy u3 mm 1-11 wimm ero ¢dapmaneBTHuecKn
npuemieMas conb, rae Cy’ BLIOpaH M3 MHPUAMHMIA, TETPArUAPONUPUIUHNNA, THIEPHINHIIIA,
mUpUaUH-N-OKCUIa, OKCO-IUTHAPONHUPUANHMUIA, (eHmna, nupa3ono[l,5-ajmupuann-3-una,
npasono[ 1,5-b|mupunasunmna, nupasonuiia, TUPUMHIUHWIA, XUHOJUHWIA, OKcaszoimia, 2,3-
ourunpo-[ 1,4]nnokcuno[2,3-bmupunuu-8-una W TpHA30JWIa, KaXKABIH W3 KOTOPBIX
HeoOs13aTeIbHO 3aMelieH 1, 2 wiu 3 3amecturenisiMu, BeiOpaHHbiMU U3 C13 ankmia, Ci.3 amku-
OH, ranorena, CN, Ci.3 ankokcu u C(O)NH,.

18. Coenmnenne mno mobomy onmHomy u3 mm. 1-11 wimm ero ¢dapmanesTruecku
npuemseMas cojib, rae Cy? npefacTasnsieT coboli LUKIONPOINLI, Heo0s3aTeNbHO 3aMeIleHHbIH 1,

2 unu 3 3amecTtutessiMy, BeiOpanabiMU U3 C1.3 ankwa, rajgoreda, CN, Ci.3 ankokcu u C(O)NH;.
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19. Coenmnenne mno mobomy onmHomy u3 mm. 1-11 wimm ero ¢dapmaneBTHueckn
npueMiemMas CoJjb, e Heobs3aTebHO 3amelienHbiii Cy® BbIOpaH U3 2,6-TUMETHINUPUIMH-4-
wna, NupuauH-4-una, 2-merwnnupuanH-4-nna, 1-xapbamomnn-1,2,3,6-TeTparuaponupuanH-4-
una, 1-xapOamomnnunepuanH-4-una, 2-MeTOKCUTMPUANH-4-1J1a, 2-METOKCH-O-MEeTHIITUPUANH-
4-una, 2,6-pumeTunnupuauH-4-mi-1-okcuna, 1-3tun-6-okco-1,6-nuruaponupunus-3-una, 3-
MeTWINUpUInH-4-una, 3-gropnupunuH-4-una, 3-XJIOpNUpUANH-4-una, 3-METOKCUITUPUANH-4-
una, 3-uuaHONMUPUANH-4-UIa, 4-kapOamonndpenuna, nupazono| 1,5-anupuaun-3-una,
npaszono[ 1,5-bnupunasun-3-una, S-merun-1H-nupason-4-una, 1-3tun-1H-nupason-S-una, 1-
n3zonponui- 1 H-nmupason-5-una, 1-nponun-1H-nupazon-5-una, nupumuaus-4-una, 2,3-1uruapo-
[1,4]nuokcuno[2,3-b|mupunuu-8-una, XUHONUH-5-UNA, S-QTOPIUPUMHUINH-4-UJIA, OKCA30JI-5-
wia, 4-MeTHIIOKCA30JI-S-1jia, 4-3TUIOKCa30J1-5-1na, 4-(THAPOKCUMETI)-2-METHUIIOKCA30I-5-11a,
4-(METOKCUMETHIT)-2-METUIIOKCA30JI-5-1a, 4-(THIPOKCUMETII )-2-MEeTUIIOKCA30II-5-1a, 1-3THit-
1H-1,2,3-Tpua3on-5-una u UUKJIONponuia.

20. Coemunenune mno Jjrobomy oxmHomy u3 mm. 1-19 wnmm ero ¢dapmaneBTruecku
npuemnemas colnb, rae R Beiopan us H u Ci.6 ankuna.

21. Coenunenne mo mrobomy oxmHomy u3 mm. 1-19 wnmm ero ¢dapmaneBTrueckn
npuemnemas conb, rae R! npencrasnser co6oit u3 H unu Ci.3 ankus.

22. Coenunenune mo Jjrobomy oxmHomy u3 mm. 1-19 wnmm ero ¢dapmaneBTruecku
npuemnemas conb, rae R! npencrasnser coboit H umu 5.

23. Coenunenne mno mrobomy oxHomy u3 mm. 1-19 wnmm ero ¢QapmaneBTruecku
npuemnemas conb, rie R! npencrasnser co6oii H.

24. Coenunenue mno moOomMy oxHomy u3 mm. 1-23 wnm ero (apmaneBTHUECKH
npuemyeMas conb, rie R* soiOpan u3z H, Ci¢ ankuna, Ce.14 apuna, Cs.4 LUkI0ankuna, 5-14
YJIEHHOro rerepoapuia, 4-14 unenHoro rerepouukioankmna, Ce.i4 apuin-Cis ankmna-, Cs.i4
mknoankun-Ci.s ankwnma-, (5-14 unennoro rerepoapuna)-Cis ankuna-, (4-14 uneHHoOro
rerepormkioankuna)-Ci. ankuaa-, OR?2, NRZR%, C(O)R"2, C(O)NR’R® u C(O)OR?, npuyem
Cis amxun, Ceas apun, Cs.ag uumkmoankwn, 5-14 unenssiii rerepoapui, 4-14 dneHHbIN
rerepounkynoankui, Ce.14 apun-Cie ankmn-, Cs.i4 muknoankmin-Cie ankui-, (5-14 uneHHbIR
rerepoapmn)-Cis anmkun- u  (4-14 uneHHbnii  rerepouukyioankui)-Ci.s  ajdKuiI-, KaKIbIi
HEeOO3aTeNbHO 3aMeleH 1, 2 unu 3 He3aBUCHMO BHIOpPaHHBIMU 3amecTuTensmu RC.

25. Coenunenue 1o odomy u3 mm. 1-23 win ero gapManeBTUYECKH MpuemiieMas COJb,
rae R? Boi6pan us H, Ci.6 ankuna, Ce-14 apuna, Cs.14 [UKIOAJKUIA, 5-14 4I€HHOro reTepoapuia,
4-14 unennoro rerepouunkioankmia, Ce.14 apmn-Ci.¢ ankuna-, Cs.14 nukiaoankmi-Ci.¢ anmkuna-, (5-
14 unennoro rerepoapuna)-Ci.s ankmna-, (4-14 unenHoro rerepounkioankiia)-Cis aaKuia-,
OR», NR“R% C(O)R?2, C(O)NR2R yu C(O)OR?, mpuuem Ci ankun, Ce.14 apun, Cs.ia
LUKJIoankui, 5-14 unenssiii rerepoapui, 4-14 unensbiii rerepouukinoankui, Ce.14 apui-Cis
ankmi-, Cs.s muknoankmi-Cis ankwmi-, (5-14 unenssiii retepoapmn)-Cis ankmi- u (4-14
YIEHHbI rereporukiIoankun)-Cie amkmi-, Kaxkablili 3amemeH 1, 2 umum 3 HE3aBUCHUMO
BLIOpAaHHBIME 3aMecTuTeNsIMu R©.

26. Coenunenue 1o yrodomy u3 mi. 1-23 winn ero gapManeBTUYeCKu nmpruemiieMasi CoJb,
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rne R? suibpan us H, ¢pennna, 5-6 unennoro rerepoapuia, C(O)RY2, C(O)NR®2R® u C(O)OR™,
npudueM ¢GeHun U 5-6 uNeHHbIH TreTepoapwii, KaXkIblii HE3aBUCHUMO, 3aMeleHbl | win 2
HE3aBHCUMO BbIOpaHHBIME 3aMecTuTessiMu R ©.

27. Coenunenue 1o yrodomy u3 mi. 1-23 winn ero gapManeBTUYeCKu npruemiieMas CoJb,
rae R? Beibpan us H, C(O)OEt, CONH; u C(O)NHEt.

28. Coenunenue mo jqodomy u3 . 1-23 unu ero gapmaneBTH4ecku puemiiemMast CoJib,

rae R? BoiOpan U3 deHuIa u 5-6-4JeHHOTO reTepoapuia, KakIbli U3 KOTOPHIX HEOOA3aTeNbHO

samerneH C(O)OMe.
29. CoenunHenue 1o rodomy u3 mm. 1-23 wiu ero gapManeBTHYECKH MpUeMieMasi COJb,

= 0
9 H

2 u )
rne R” npencrasnsier codoit OH myH =N

/\-\/OH

30. Coenunenue 1o rodomy u3 mi. 1-23 win ero gapmManeBTH4ecku npuemiieMas Cob,
r7ie HeoOs3aTeNbHO 3aMeleHHblil R? BpIOpaH M3 MUPUAMHUIMETHIA, THAPOKCU((pEHUT)MEeTHIa,
TUAPOKCUATHIIAMUHO((EHNIT)3THIA, LIIKJIOT€KCUIIMETHIIA, ¢dTopbeHnsuia,
ruapokcu(propdeHmn)meTua, (MEeTHUIMUPUINHIIT ) METHUIIA, (proprmpunuEMT)METHIA,
(TpuTOPMETHITTUPUANHIIT )METHIIA, ((rupOKCUMETHIT) TUPUINHII ) METHUIIA,
(METOKCHUITUPHUIUHNI )METHIIA, (MeTunmpason)OeH3ua, (MeTHIIITPA30IIAI )METHIIA,
OEH30M30KCa30IUIIMETHIIA, (MEeTHITMHAA30JTUIT)METHUIIA, (TMOpOKCHA3e THIUHIIT)METHUIIA,
Oenzomna,  penmwnmukionponmwia,  (upaHo(peHmwT)MeTm)aMuHO, — TerparuapodypaHuia,
beHnn(MpUINHIIOKCH )METUIIA, dbTop ((pTOprUaPOKCUNTMPPONUAMHUAT)METHIT)OCH3UIIA,
((kapOoxcUNUIEPUAUHUI)METHN )PTOPOEH3UIIA, ¢drop((N-
METUJIMETUIICYIbPOHAMUAO)METHT)0eH3mIa,  ((IMOKCOUMUAA30MUANHIIT)METII )PTOpOeH3 A,

(mudroppennn)(runpokcu)mermna, (nmupuaunmi-1H-terpasommn-)mernna,  (mupasomm-1H-

TETPA30JIIII-)METHIIA, (Tnazonun- 1 H-terpasonun-)meruna,
(MeTUNTPUGTOPMETHIITUPA3OIUIT)METUIIA, ((1,1-
IMOKCUION30THA30IUAMHIIT )MeTH )pTopOeH3ma, ((metun-2,5-

JUOKCOUMUIA30JIUANHII )MeTH)OeH3mIa U (LuaHopeHOKCH)MeTHIa.

31. Coenunenue o modomy u3 min. 1-23 uan ero gapmManeBTH4ecku npruemiieMas Cob,
rme HEeO0s13aTENBLHO 3aMelIeHHBIN R? BbIOpaH u3 MUPUIUH-2-UJIMETUIA,
ruapokcu(penmn)mernna, (2-ruapOKCU3TUIAMUHO )((pEeHMT)MeTIIIA, [HKJIOTeKCHIMETHIIA, 2-
¢Topbensuna,  (2-propdenun)(runpokcu)mermna,  (6-meTwinmupuauH-2-wiMetunaa,  (3-
bTopnupunuH-2-wn)merina,  (3-mMeTokcunupuanH-2-wnmeruna, 2-(1-mernin-1H-nupazon-4-
wi)oensmna,  Oenso[d]msokcason-3-wimernna,  (1-merun-1H-unnazon-3-wn)mermna,  (3-
T'UAPOKCHA3ETUANH- | -MiT)MeTnIa, OeHzonna, - enmnuukIonponmia,

(unano(peHnn)MeTnI)aMiHO, TeTparuapodypan-3-una, ¢eHm(MMPUINH-2-UIOKCH)MeTHIa, 2-

dTop-6-(((3R,4R)-3-prop-4-rugpoKkcunuppoIuanH- 1 -mn)MeTnia)oeH3nna, 2-((4-
kapOokcununepuans- 1 -mn)mernn)-6-propOeH3nia, 2-¢pTop-6-((N-
METUJIMETHIICYIb(OHAMUIO0)METHIT)OCH3 1A, 2-((2,5-nnoxconmMua30IUaNH- | -nT)MeTn)-6-

¢Topbensuna,  (2,6-gudproppenun)(runpokcu)mernna,  (S-(mupunus-2-un)-1H-rerpaszon-1-
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un)meruna, (5-(1H-nmupazon-1-un)-1H-retpason-1-un)mernna, (5-(tuazon-4-un)-1H-Terpaszon-1-
wn)meruna,  (S-mermn-3-(tpudropmerun)-1H-nmupazon-1-unm)mernna,  (3-mMeTmanupuanH-2-
un)meruna,  2-((1,1-guokcuponsotnazonuans-2-mwi)meTun )-6-¢propdbensuna,  2-¢prop-6-((3-
METUJI-2,5-TNOKCOUMHIA30IUANH- | -1 )MeTHIT)OeH3 1A, (6-(Tpudropmernn)mupuguH-2-
un)meruna, (3-(ruapokCcuMeTwI)nupuanH-2-uwn)meruna, (1-merun-1H-nupazon-3-un)meruna u
(2-umanodenokcn)meTra, (3-MeTHIITHPUINH-2-UIT)METOKCH,  (6-METHIITUPUANH-2-1JT)METOKCH
U ((3-MeTUIMUpUIUH-2-UJT)METHIT ) AMUHO;

32. CoenuHenue 1o Jr0OOMy u3 M. 1-26 uan ero gapManeBTHYeCKH MpuemiieMasi CoJb,
rae kaxaeii RC HezaBucumo BwiOpan u3 ranorena, Ci amkmna, Ce.1s apuna, 5-14 uneHHOrO
rerepoapuna, (4-14 unennoro rerepormkinoankuna)-Ci ankmia-, OR*, C(O)OR* u NR*R%,
npudueM Ci.s ankwn, 5-14 uneHHsldi retepoaprn U (4-14 uneHHbl reTeporrKIoaNKui)-Ci.
aJIKHJI- HeOOA3aTENbHO 3aMeleHbl 1, 2 MU 3 He3aBUCUMO BHIOpaHHbLIMH 3amMecTuTesiMu R,

33. Coenunenue no jrodoMy u3 nm. 1-26 u 32 uinu ero GpapmMareBTUIECKH MpueMiIeMast
cob, rae kaxnabiii RY nesapucumo BbiOpan us ranorena, okco, Cis ankuna, Ci rajgoreHajikuia,
OR¥, C(O)OR® u NR**S(0),R".

34. Coenurenue o modomy u3 min. 1-33 win ero gapmManeBTH4ecku npruemiieMas Cob,
rae R® Bri6pan us H, ranorena, Ci.¢ ankuna, Ce-14 apuna, 5-14 unensoro rerepoapuia, CN u
OR® nmpuuem Ci ankun, Ce.14 apun ¥ 5-14 uneHHbIH reTepoapus, Kaxablii HeoOS3aTENbHO
3amelneH 1, 2 1y 3 He3aBUCHMMO BbIOpaHHBIMH 3aMecTuTeNsMu RP.

35. Coenunenue no modomy u3 min. 1-33 win ero gapmMarneBTH4ecKu npruemiieMas CoJb,
rae R® Bei6pan us H, Ci.;3 ankuna, ranorena, CN, mopdonunomeruna, 4-stoxcudenuna, 2-
TUAPOKCUITOKCH U MUPUIUHUIIA.

36. Coenunenue no modomy u3 mm. 1-33 wim ero ¢apMareBTHUECKH IpueMieMast COJb,
rne R Beibpan us H, wmeruma, 6poma, CN, wmoppomuHOoMeruna, 4-3Tokcudenuna, 2-
T'UAPOKCUITOKCH U MUPUIUHUIIA.

37. Coenunenue 1o 1. 1 uan ero papMaleBTHYECKH NpUeMJIeMasi COJlb, Te:

R! Bri6pan u3 H u C1.sankuna;

R? BpiGpan u3 H, D, Ce.14 apuna, 5-14 unennoro rerepoapuna, C(O)R®2, C(O)NR?R% u
C(O)OR?, mpuuem Ce.14 apun u 5-14 unenHblii retepoapun us R% xaxblii HeoOS3aTENbHO,
3amernensr 1, 2, 3 win 4 He3aBUCUMO BLIOPAHHBIMU 3aMECTUTENSIMU RS

R® BeiOpan u3s H, D, ramorena, Ci anxuna, Ci.¢ ranorenankuna, Ce.1s4 apuma, 5-14
unenHoro rerepoapuna, CN u OR® | npudem Ci.s ankun, Ce.14 apun u 5-14 4eHHbli reTepoapmn
w3 R®, kaxpli HeoOs3aTenbHO, 3amemeHbl 1, 2, 3 uau 4 HE3aBUCHMO BBIOPAHHBIMH
3amecTuTensimMu RP;

Cy! npencrasnsier coboii Genus, HeoOA3aTeNbHO 3aMelIeH b 1, 2, 3 uin 4 He3aBUCHMO
BbIOpaHHbIME 3amMecTuTetsiMu RM unm Cro.14 apun, unu 5-14 unennsiii rerepoapu, npudem Co.
14 apun U 5-14 unennbiii rerepoapun u3 Cy' Heobs3arensHo 3aMernen 1, 2, 3 uiu 4 HE3aBUCHMO
BBIOpaHHBIMU 3aMecTHTeNsMU RE;

Cy? npencrasnsier co6oit Ce.14 apui1, Cs.14 HUKI0ANKUN, 5-14 4IeHHbIH reTepoapuy UK

4-14 unennplii rerepouuknoankui, npudeM Ce.14 apun, Cs.s DUKIOANKWI, S5-14 4IeHHBIA
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retepoapun u 4-14 4nennslii rerepouukaoankui u3 Cy?, Kax/blii HeoO3aTeNbHO, 3aMelleHs! 1,
2, 3 unu 4 He3aBUCHMO BBIOPaHHBIMU 3aMecTuTeNsaMu RF;

kaxpiii R2, R°2, RY u R mesasucumo Beidpan u3 H, Cis ankuna, Ci.6 raloreHankuna,
Ca-6 anxenuna, Ca.¢ ankununa, Ce-14 apuna, Cs-14 LUKIOaNKUIa, 5-14 uneHHOro rerepoapuna u 4-
14 unenHoro rerepouukioankuia, npudem Ci.q ankui, Cazs ankenun, Cr.¢ ankunmi, Ce.14 apui,
C3.14 UKJOANKI, 5-14 uneHHbIH retepoapun u 4-14 4neHnblii retepormkaoankui u3 R, R,
R? y R®, xaxplii HeoOs3aTenbHO, 3aMemteHbl 1, 2, 3 win 4 He3aBHCHMO BHIOPAHHBIMH
zamecturensimu RY;

kaxpiii RP? HesaBucumo BuiGpan m3 Ci ankuna, Cie ranorenankuna, Cr ajlKkeHNIa,
Cr.6 ankuamna, Ce.14 apuna, Cs.14 nukoankmna, S5-14 dnenHoro rerepoapuia u 4-14 djpeHHOTO
rereporukinoankmwia, npuueM Ci.s ankun, Cre ankenun, Cre ankunun, Ces apun, Cs.g
LUKJIOANKU, S5-14 uneHHbli retepoapun U 4-14 4YjleHHBIA TE€TEPOLMKIIOATKWI, KasKIbIH
Heo0s13aTeIbHO, 3aMelleHbl 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R,

kaxpiii RC, RP) RE, RF u RY nezasucumo Beibpan u3 D, ranorena, oxco, Ci- ankuna, Ci-
¢ ranorenankuna, Cr¢ ankenmna, Cre ankunmna, Ce.14 apuna, Cs.14 UKIOANKHIA, 5-14 4IE€HHOTO
rerepoapuna, 4-14 unenHoro rerepormknoankuna, CN, NO,, OR* SR* NHOR*, C(O)R®,
C(O)NR™R¥ C(0O)OR*, OC(O)R", OC(O)NR™R% NR™R% NR“C(O)R"™, NR*C(O)OR™,
NRC4C(O)NRC4Rd4, C(:NRe4)Rb4’ C(:NRe4)NRC4Rd4, NRC4C(:NR64)NRC4Rd4, NRC4S(O)Rb4,
NRS(0),R® u NR**S(0);NR*“R¥, npuuem C1-6 ankun, Ca ankennn, Cas ankuami, Co.14 apHII,
C3.14 MKIOANKUN, 5-14 unenHbli retepoapun u 4-14 unennbiii rereporukaoankun u3 R, RP,
RE, RF u RS, xaxnpii Heobs3aTenbHo, 3amemensl 1, 2, 3 win 4 He3aBHCHMO BbIOPaHHBIMU
3amecturensimu R,

kaxnapii RM  mesaBucumo BbOpan u3 D, ramorena, okco, Cis ankuma, Ci
rajioreHaikuna, Crs ankenuna, Cr¢ ankununa, Ce.14 apuna, Cs.14 HHKIOAIKHIA, 5-14 4I€HHOTO
rerepoapunia, 4-14 unennoro rerepomuknoankuna, 2-CN, 3-CN, NO,, OR* SR* NHOR™,
C(O)R™, C(O)NR*“R* C(O)OR*, OC(O)RY OC(O)NR®“R¥ NR%R¥# NR“C(O)R®,
NRC4C(O)OR34, NRC4C(O)NRC4Rd4, C(:NRe4)Rb4, C(:NRe4)NRC4Rd4, NRc4C(:NRe4)NRc4Rd4’
NRS(0O)R?, NR*S(0),R* n NR*S(0);NR*“R¥, mpuuem Ci amkmn, Cis ankenmn, Cae
ankuam, Ce4 apwn, Cs.ag nukimoankwi, 5-14 unenHblid rerepoapmn u 4-14  wieHHBIH
TETEPOLUKIIOANKIAIT W3 RM kaxnplii HeoOs3aTenbHO, 3aMemieHs! 1, 2, 3 win 4 He3aBHCHMO
BLIOpaHHBIMHU 3aMecTuTe My RY;

kaxpiii R*, R u RY mesasucumo Beiopan u3 H, Ci amkuna, Ci ranorenankuna Ca-
ankenmna, Cars ankuauna, Ce.14 apuna, Cs.14 muknoankuna, 5-14 anenHoro rerepoapuia u 4-14
YJIEHHOTO TreTeporukioankuia, npuaeMm Ci.s ankun, Cr ankenmn, Cr ankunmi, Ce.14 apu, Cs.
14 IUKJIOANKU, 5-14 4neHHblii reTepoapun u 4-14 uneHHblil rereporuknoankun us R* R u
R% 2

samecturessamu RY;

KQXIbI HeoOs3aTeNbHO, 3aMelleHbl | 3 wm 4 He3aBUCHUMO BbIOPAHHBIMU

2 2 2

kaxcapiii R nesasucumo Buibpan u3 Cis ankuna, Cie ramorenankuna, Cr alkeHHa,
Cr.6 ankunmna, Ce.14 apuna, Cs.14 nuKIoankuia, 5-14 unenHoro rerepoapuia u 4-14 ujpeHHOTO

rereporukioankmwia, npuueM Ci.s ankun, Cre ankenun, Crs ankunugi, Ce.4 apun, Cs.ig
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LUKJI0ANKu, S5-14 uyneHHbli rerepoapunl U 4-14 4YjleHHBIA TE€TEPOLMKIIOATKUI, KasKIbIH
Heo0s13aTeIbHO, 3aMeIleHs! 1, 2, 3 win 4 He3aBUCUMO BhIOPAHHBIMH 3aMECTUTEIISIMU R

kaxapii R® mesaBucumo BbiOpan u3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
ranoreHasikuia u Ci.6 raloreHaJIKOKCH,

kaxnabii RY  mesabucumo BwIOpan u3 D, ramorena, okco, Cis ankuma, Cis
rajioreHankuna, Crs ankenwna, Crs ankununa, Ce.14 apuna, Cs.14 HHKIOANKIIA, S-14 4I€HHOTO
rerepoapuna, 4-14 unennoro rerepouuknoankuna, CN, NO», OR®, SR® NHOR®, C(O)R,
C(O)NR®R®, C(O)OR®, OC(O)R®, OC(O)NR®RE, NR¥RE, NRC(O)RP, NRC(O)OR¥,
NRCSC(O)NRCSRdS, C(:NReS)RbS, C(:NReS)NRCSRdS, NRCSC(:NReS)NRCSRdS’ NRCSS(O)RbS,
NR®S(0);R® u NRS(0)NRR®, npuuem C1 ankui, Ca-¢ ankenmn, Ca ankuamn, Ce.14 apui,
Cs.14 1UKJIOANKWI, 5-14 unenHbli rerepoapun, 4-14 uneHHbli rerepormkaoankun uz R,
KaX (bl He0OA3aTeLHO, 3aMeIIeHk! 1, 2, 3 umm 4 He3aBHCHMO BLIOPAHHBIMU 3aMecTuTenamu R

kaxpiii R®, R u R% mesasucumo Beiopan u3 H, Ci amkuna, Ci ranorenankuna Ca-
ankenmna, Cars ankuauna, Ce.14 apuna, Cs.14 mukioankuna, 5-14 unenHoro rerepoapuia u 4-14
YJIEHHOTO TeTeporuknoankuia, npuaeMm Ci.s ankun, Cr ankenmn, Cr ankunmi, Ce.14 apu, Cs.
14 IUKJIOANKU, 5-14 uneHHblii retepoapun u 4-14 uneHHblii rerepouukaoankun u3 R* R u
R% 2

3amecturesamu R

KaXIbI HeoOs3aTeNbHO, 3aMelleHbl | 3 wmm 4 He3aBUCUMO BbIOPAHHBIMU

2 2 2

kaxxpiii R% nesasucumo Buibpan u3 Cis ankuna, Cis ramorenankuna, Cr alkeHHIa,
Cr.6 ankunmna, Ce.14 apuna, Cs.14 nukiIoankuna, 5-14 unenHoro rerepoapuia u 4-14 upeHHOTO
rereporukioankmwia, npuueM Cis ankun, Cre ankenun, Crs ankunugi, Ce.4 apun, Cs.ig
LUKJIOANKU, S5-14 wunennelii rerepoapusl U 4-14 4jIeHHBIM TeTEPOLMKIIOATKUI, KaKIbIA
Heo0s13aTeIbHO, 3aMelieHsl 1, 2, 3 uin 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RE

kaxpiii R mesasucumo BbiOpan us H, OH, CN, Cis anxkuna, Cis ankokcu, Cis
rasioreHayikmia u Ci.6 TaJIOr€HaTKOKCH,

kaxpiii R! HezaBucumo Beibpan u3 D, ranorena, okco, Ci-¢ ankuia, Ci.¢ raloreHaIKua,
Cz6 ankenuna, Cy ankununa, Ce.14 apuna, Cs.14 LukIoanakuia, 5-14 uneHHoro rerepoapuia, 4-
14 unennoro rerepormkioankuna, CN, NOz, OR%*, SR%* NHOR?, C(O)R", C(O)NR®R%,
C(O)OR®*,  OC(O)R", OC(O)NR®R% ~ NR®R% ~ NR®C(O)R, NR“C(O)OR¥,
NRC6C(0)NRC6Rd6’ C(:NReG)RbG’ C(:NReG)NRCGRdG, NRc6C(:NRe6)NRc6Rd6’ NR068(O)Rb6,
NR®S(0);R® 1 NR®S(0);NR*R%, npuuem C1 ankun, Ca-s ankenwn, Ca ankuaun, Ce.14 apui,
Cs.14 LUKJIOANKWI, 5-14 unenHbli rerepoapun, 4-14 uneHHbli rerepoumkaoankun uz R
KaXIblil He0OA3aTeLHO, 3aMeIIeHb! 1, 2, 3 uin 4 He3aBUCHMO BBLIOPAaHHBIMU 3aMecTuTenamu R';

kaxpiit R, R u RY wesasucumo Beidpan us H, Ci amkuna, Ci ranorenankuna Ca-
ankenmna, Cars ankuauna, Ce.14 apmna, Cs.i4 mukioankuna, 5-14 anenHoro rerepoapuia u 4-14
YJIEHHOTO reTeporuknoankuia, npuaeMm Ci.s ankun, Crs ankenmn, Crs ankunmi, Ce.14 apu, Cs.
14 IUKJIOANKW, 5-14 uneHHbli reTepoapua u 4-14 uneHHbl rereporukaoankun u3 R R® u
R 2

3amecTuTensiMu R’;

, Kaxnmplii HeoOsBarenpbHO, 3amemeHbl 1, 2, 3 wim 4 He3aBUCHMO BBIOPAHHBIMU

kaxxpiii R nesasucumo Buibpan u3 Cis ankuna, Cie ranorenankuna, Cr ajlKeHHIa,
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Cr.6 ankunmna, Ce.14 apuna, Cs.14 nukiaoankuna, S5-14 unenHoro rerepoapuia u 4-14 ujpeHHOTO
rereporukioankmwia, npuueM Cis ankun, Cre ankenun, Cre ankunugd, Ces apun, Cs.ig
LUKJIOANKU, S5-14 unenHelii rerepoapusl U 4-14 4jIeHHBIM TeTEPOLUKIIOATKUI, KaKIbIA
HeoOs3aTeNbHO, 3aMelleHbl 1, 2, 3 unu 4 He3aBUCUMO BLIOpPAHHBIMU 3aMecTHTeNsIMH R,
kaxpiii R® mesasucumo sbiOpan us H, OH, CN, Cis anxuna, Cis ankokcu, Cis
raoreHaykmia u Ci.6 TaJIoOr€éHaTIKOKCH,
kaxbiii R! HesaBucumo sbiOpan u3 D, ranorena, okco, Ci ankuna, Ci.6 raloreHankuia,
Cz6 ankenuna, Cy ankununa, Ce.14 apuna, Cs.14 LuKIoaiIkuia, 5-14 uneHHoro rerepoapuia, 4-
14 unennoro rerepormkioankuina, CN, NO,, ORY, SR, NHOR?, C(O)R", C(O)NR'RY,
C(O)OR¥,  OC(O)R, OC(O)NR“RY ~ NR“RY,  NRYC(O)R, NRC(O)ORY,
NRC7C(O)NRC7Rd7, C(:NRe7)Rb7, C(:NRe7)NRC7Rd7, NRC7C(:NRe7)N~Rc7Rd7’ NRC7S(O)Rb7,
NR’S(0);R® u NR’S(0)NR'RY npuuem C1 ankun, Ca-s ankenm, Ca ankuamn, Ce.14 apu,
Cs.14 LUKJIOANKWI, S5-14 unenHbli rerepoapun, 4-14 unenHbli rerepoumkaoankun uz R
KaXIbll HeoOs3aTeNbHO, 3aMelneHbl 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIMHU 3aMECTUTEIISIMU
RX:
kaxpiit RY, RS u RY mesasucumo Beiopan us H, Ci amkuna, Ci ranorenankuna Ca-
ankenmna, Cre ankuauna, Ce.14 apmna, Cs.14 mukioankmna, 5-14 anenHoro rerepoapuia u 4-14
YJIEHHOTO TreTeporukioankuia, npudaeMm Ci.s ankun, Cr ankenmn, Cr ankunmi, Ce.14 apun, Cs.
14 IUKJIOANKW, 5-14 uneHHblii reTepoapua u 4-14 uneHHblii rereporuknoankun us RY, R u
RY 2

samectuTensmu RX;

KQXIbI HeoOs3aTeNbHO, 3aMelleHbl | 3 wmm 4 He3aBUCUMO BbIOPAHHBIMU

2 2 2

kaxxpiii R® nesasucumo Buibpan u3 Cis ankuna, Cie ramorenankuna, Cr ajKeHHIa,
Cz.6 ankunmuna, Ce.14 apuna, Cs.14 nuknoankuna, 5-14 unesHoro rerepoapuna u 4-14 4neHHOro
rerepouuknoankuna, npudeM Ci anxun, Cie ankenmn, Cie anxunmn, Cea apun, Csog
LUKJIOANKui, 5-14 uneHHbli rerepoapun U 4-14 4jeHHBIH TIeTEPOLMKIOAIKHI, Ka)KIbIH
Heo0s13aTeIbHO, 3aMelleHbl 1, 2, 3 uin 4 He3aBUCUMO BhIOPAHHBIMH 3aMECTUTEIISIMU RX:

kaxaeii RS mesaBucumo BbIOpan m3 H, OH, CN, Ci.c amkuna, Cis ankokcu, Cis
rajoreHankmia U Ci.6 raJIOTeHAIKOKCH;

kaxaeii R® nesasucumo Beidpan us H, D, OH, ranorena, oxco, CN, C(O)OH, NH,, NO»,
SFs, Ci16 ankuna, Ci¢ ankokcu, Ci.s ragorenajixkokcu, Ci.¢ ranorenankuia, Cr.s ankenuna, Cas
ankununa, Ce4 apuma, Cs.4 mmkimoankwna, 5-14 uneHHoro rerepoapuna, 4-14 ujneHHOTO
reTepOLIMKIIOANIKIIA, 1

npudeM Jirodast reTepoapuiIbHas TPYIa JFO0r0 U3 BIIIETIEPEYNCIEHHBIX 3aMEeCTUTEIEH
HeoO0s13aTeIbHO BKITIOUaeT N-OKCHA Ha JTFOOOM 00pa3yroleM KOJIbIO aTOMe a30Ta.

38. Coenunenue no . 1 unn ero papMalieBTUYECKH NpHEeMIIEMasi COJlb, TTe:

R! Bribpan u3 H u Ci.sankuna;

R? Bui6pan u3 H, D, Ce.14 apuna, 5-14 unennoro rerepoapuna, C(O)R®2, C(O)NR’R u
C(O)OR*

3amereHsl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENSIMU RS

npudeM Ce.14 apun U 5-14 ueHHbli reTepoapun us R’ kaxablii HEOOS3aTENbHO,

2

R® Buibpan u3 H, D, ranorena, Ci- ankuna, Co-14 apuna, 5-14 unensoro rerepoapuia, CN



269

u OR® npuuem Ci amkun, Ce.s apunm u 5-14 uneHHblii reTepoapun u3 R®, kaskmblii
Heo0s13aTeIbHO, 3aMeIleHs! 1, 2, 3 win 4 He3aBUCUMO BhIOPAHHBIMH 3aMECTUTEIISIMU RP:

Cy! npencrasnsier coboii Genu, HeoOA3aTeNbHO 3aMelleH bl 1, 2, 3 uiu 4 He3aBUCHMO
BbIOpaHHbIME 3amecTuTessiMu RM, i Cio-14 apuit unu 5-14 unennsrii rerepoaput, npudem Co.
14 apun u 5-14 unennbiii rerepoapun u3 Cy' HeoGs3aTensHo 3aMernen 1, 2, 3 uiu 4 HE3aBUCHMO
BbIOpaHHBIMU 3aMecTuTeNsiMu RE;

Cy? npencrasnsier co6oii Ce.14 apuit, C3.14 IMKJIOANKUI, 5-14 4jieHHBIH reTepoapui uin
4-14 unennelii rerepouuknoankuia, mnpudeM Ce.14 apun, Cs.s nuknoankui, 5-14 ueHHbIH
rerepoapun u 4-14 unennslii rereponukaoankun w3 Cy?, Kaxk/plii He0OA3aTeIbHO, 3aMeNIeHs! 1,
2, 3 unu 4 He3aBUCUMO BBIOpaHHBIMU 3amecTuTensamu RF;

kaxpiii R2, R R u R® nesasucumo Beibpan u3 H, Ci ankuna, Cr ankenmna, Ca-
ankununa, Ce.14 apuna, Cs.i4 nuknoankuia, S5-14 unmeHHoro rerepoapuiia U 4-14 ujaeHHOTO
rereporuknoankmwia, npudueM Cis ankun, Cre ankenmn, Cr.s ankuami, Ceas apun, Cs.i4
IUKOANKUN, 5-14 4eHHbIil reTepoapun u 4-14 unenHnslii rerepormkioankun u3 RZ, R R u
R® 2

samectutensmu RS,

KQKIbIH HeoOs3aTeNbHO, 3aMelieHbl | 3 wim 4 HE3aBUCHUMO BBIOPAHHBIMH

2 2 2

kaxpiii RP? Hesasucumo BeiOpan u3 Ci ankuma, Cr ankenuna, Ca amkuamna, Ce-14
apuna, Cs.14 mukIoankmna, 5-14 uneHHoro rerepoapmwia U 4-14 4JI€HHOTO reTepOLUKIOATKUNIA,
npudeM Ci.¢ ankun, Crs ankenmn, Cos ankuHud, Ce.14 apu, Cs.14 OUKI0ATKWI, S5-14 dneHHbIN
rerepoapisl U 4-14 4iIeHHBbIN TeTepOLMKIIOANKIII, KaXKIbIi HeoOs3aTeNIbHO, 3aMelleHsbl 1, 2, 3
1M1 4 He3aBHCUMO BBIOpAaHHBIME 3aMecTuTensiMu RY;

kaxcpiii RS, RP, RE) RF u RY nezapucumo Beibpan u3 D, ranorena, okco, Ci- ankuna, Co.
¢ ankeHuna, Cys ankununa, Ce.14 apuna, Cs.4 uukyoankuia, 5-14 unennoro rerepoapuia, 4-14
unennoro rerepouuknoankuma, CN, NO,, OR* SR* NHOR* C(O)R™ C(O)NR*“R%,
C(O)OR*,  OC(O)R™, ~ OC(O)NR™R™ ~ NR™R% ~ NR®C(O)R™,  NR®C(O)OR¥,
NRC(O)NR*R¥, C(=NR®HR™ C(=NR)NR“R™ NRC(=NR*)NR®“R%  NR“S(O)R™,
NRS(0);R® u NR**S(0);NR“R¥, npuuem C1.6 ankun, Cr ankennn, Cas ankuami, Co.14 apHII,
C3-14 IUKIOANKUN, 5-14 uneHHOrO retepoapun u 4-14 unennsiii rerepormkaoankun u3 RE RP,
RE, RF u RC, kxaxnplii Heobs3aTenbHO, 3aMemieHbl 1, 2, 3 win 4 He3aBHCHMO BBIOpaHHBIMU
samectutensiMu RY;

kaxaeiii RM nesasucumo Beidpan us D, ranorena, okco, Ci ankuna, Cas ankenuna, Ca-
ankununa, Cea4 apuna, Cs.s umkinoankuia, 5-14 unenHoro rerepoapuna, 4-14 ujaeHHOTO
rerepormkioankuna, 2-CN, 3-CN, NO,, OR* SR* NHOR* C(O)R™ C(O)NR*“R%,
C(O)OR*,  OC(O)R™, ~ OC(O)NR™R# ~ NR™R% ~ NR®C(O)R™,  NR®C(O)OR¥,
NR¥C(O)NR*R¥, C(=NR*)R™ C(=NR*)NRR™ NR“C(=NR*)NR®“R% NR*“S(O)R™,
NRS(0),R® u NR**S(0)NR*“R¥, npuuem C1-6 ankun, Cr« ankennn, Cas ankuami, Co.14 apHII,
Cs.14 tukIoankui, 5-14 unenHoro rerepoapun u 4-14 uneHHbli retepouuknoankun u3 RM,
KX bl HeoOs3aTeNIbHO, 3aMelleHbl 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIMHU 3aMECTUTEISIMU
R

kaxpiii R¥, R u R nesasucumo Bwibpan u3z H, Ci amkuma, Ca ankenuna, Cas
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ankununa, Ce.14 apuna, Cs.i4 nukinoankuia, S5-14 umeHHoro rerepoapuiia U 4-14 ujgeHHOTO
rereporukioankmwia, npuueM Cis ankun, Cie ankenwn, Cir.s ankuHmi, Ce.as apun, Cs.ia
UKIOANKUN, 5-14 4neHHblil retepoapun u 4-14 uneHHbI reTepormkaoankua u3 R* R u RY,
KX bl HeoOs3aTeNIbHO, 3aMelieHbl 1, 2, 3 win 4 He3aBHUCHMO BBIOPAHHBIMH 3aMECTUTEISIMU
RH;
xaxnapiii R® nesasucumo Beibpan u3 Ci. ankuna, Ca ankenuna, Co ankuamna, Co.14

apuna, Cs.14 nukioankuna, 5-14 uneHHoro rerepoapuia 1 4-14 4ieHHOrO reTepoLUKIIOATKUIIA,
npudeM Ci.s ankui, Cr.s ankenmn, Cos ankuHug, Ce.14 apwn, Cs.14 IUKI0ATKII, S5-14 dneHHbIN
rerepoapusl U 4-14 4JieHHBbIN TeTePOLMKIIOANKIII, KaKIblii HeoOs3aTeNIbHO, 3aMelleHbl 1, 2, 3
U 4 He3aBUCUMO BbIOpaHHBIMH 3aMecTuTesiMu RY;

kaxaeii R® mesasucumo BbiOpan m3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
rajoreHasikmia u Ci.6 raJIOT€HAIKOKCH;

kaxaeiii RY mesasucumo BoiOpan us D, ranmorena, okco, Cis ankuna, CN, NO;, OR®,
SR* NHOR® C(O)R® C(O)NR®R¥ C(0)OR¥®, OC(O)R® OC(O)NR®R® NRSR®,
NRSC(O)R®,  NRSC(0)OR¥, NR®C(O)NR®R¥ ~ C(=NR®)RM,  C(=NR®)NR®“R®,
NREC(=NR#)NRRE, NRS(0)R, NRS(0),R u NRS(0),NR“RY;

kaxpiit RS, R u R% nesasucumo suiopan us H u Ci. ankuna;

kaxxpiii R®® Hesasucumo BeiOpan u3 Ci ankuma, Cr ankenuna, Ca anmkuamna, Ce-14
apuna, Cs.14 nuknoankuna, 5S-14 uieHHoro rerepoapuia 1 4-14 4j1eHHOrO reTepOLUKIOANKIIA, U

Kaskabiii RS He3aBUCHMO BbiOpaH m3 H u C1 ankuna,

39. Coenunenue 1o 1. 1, BEIOpaHHOE U3:

3-(5-amuHO-8-(2,6-numeTnnnupuanH-4-mwn)umunasol 1,2-clnupumugns-7-
11)OEH30HUTPUJIA,

8-(2,6-numernnnupunnH-4-ni)-3-(mopdonunomernn)-7-¢penmmumunasol 1,2-
¢|nupuMUANH-5-aMHHa,

7-(3-merokcudennn)-8-(mupunuH-4-mwi)umuaasol 1,2-c|nupuMuanH-5-aMuHa,

7,8-mu(tupunuH-4-un)umunasof 1,2-c|nupuMunuH-5-aMuHa,

7-(2-metundypan-3-un)-8-(mupuanH-4-un)umunasof 1,2-clnupumMunuH-5-aMuHa,

7-(2-propdennn)-8-(mupuaun-4-un)umunasol 1,2-clnupumMuanH-S-aMuHa;

7-(6enzodypan-2-un)-8-(nupunun-4-min)umunaszol 1,2-c | nupuMuanH-5-aMuHa,

7-(1-metun- 1 H-nupazon-4-mn)-8-(2-mMetrunnupuanH-4-win)umunaso| 1,2-clnupumuans-5-
aMHHa,

8-(2-meTmnmupuans-4-mn)-2,7-nupenunumunasol 1,2-clnupumMuans-S-aMuHa,

Otun-5-amuH0-8-(2-MeTunnupuanH-4-mn)-7-gpennmumunaso| 1,2-clnrupumunus-2-
kapOokcuara;

Metun-5-(5-amuno-7-pernn-8-(nmupuann-4-mwn)umunaszol 1,2-clnupumunns-2-
WIT)U30KCa30J1-3-KapOoKCcuaTa,

3-(4-arokcudenmn)-8-(2-merunmupuauH-4-mn)-7-penmmmmunasolf 1,2-c|nupumMugus-5-
aMMHa,

5-amuHO-8-(2-MeTnnmupunuH-4-un)-7-penunumunasol 1,2-clnupumuans-2-
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kapOokcaMuaa;

5-amuH0-8-(1-kapbamonin-1,2,3,6-rerparunponupuais-4-mn)-N-3Tui-7-
benmmmmunazol 1,2-c jnupumuana-2-kapOoKkcaMuaa;

5-amuH0-8-(1-kapOamonnmunepuaun-4-mn)-N-stun-7-pennnumunasol 1,2-
¢ lnupumuauH-2-kapOoKcamMua,

5-amuHO-7-(3-1maHodp e )-N-3Tii-3-(2-rTu APOKCUITOKCH)-8-(2-MEeTOKCUITUP U T H-4 -
un)umunaso| 1,2-clnupumunus-2-kapookcamuna,;

5-amun0-7-(3-1manodennn )-N-31ui-8-(2-merokcunupuann-4-mn)-3-metunumuaasol 1,2-
c|nupumMuauH-2-kapOoKcaMuaa;

5-amun0-7-(3-1manodernn)-N-31un-8-(2-merokcunupuauH-4-mn)-3-(MupuanH-2-
wi)umuaaso| 1,2-c]nupumunms-2-kapOookcamuna,;

5-amuHO-3-0poMm-8-(2,6-numeTunnupuaua-4-mn)-N->Tuin-7-pennmumunasof 1,2-
¢ |mupumMunnH-2-KapOOKCaMHIa,;

5-amuHO-3-11naHo0-8-(2,6-nuMeTHImupuanH-4-11)-N-3Tui-7-penmnumunasof 1,2-
c|mupumMuauH-2-kapOoKcaMuaa;

8-(2,6-numernnmmpunuH-4-un)-N-3Tuin-5-(3tunamuso)-7-penmnumunasol 1,2-
c|mupumMuanH-2-kapOoKcaMuaa;

4-(5-amun0-2-(3THNKapOamonn)-7-pernmumunaso| 1,2-clmupumunus-8-mn)-2,6-
IVMETWINMPUINH 1-0KCuna,;

3-(5-amun0-8-(1-3THII-6-0KCO-1,6-AUruaponupuanH-3-1i)-2-(3-ruipoKcua3eTuAnH- 1 -
kapOoHumumunasol 1,2-clnupumMuans-7-mn)0eH30HUTPHIIA,

5-amun0-7-(3-1manodennn)-8-(1-3tui-6-okco-1,6-gurunaponupuaus-3-mui)-N-(1-(2-
rUIPOKCHATIN)- 1 H-nupaszon-4-wn)umunaso| 1,2-c jnupumMuans-2-kapOokcamuna;

5-amuHO-7-(3-1maHodern)-N->Tun-8-(mupuans-4-mwin)umunaszol 1,2-¢nupumuaus-2-
kapbokcamuna;

5-amun0-7-(3-1manodennn )-N-31ui-8-(3 -merunnupuann-4-mwn)umunasof 1,2-
c|nupumMuauH-2-kapOoKcaMuaa;

5-amuH0-7-(3-1manodernn )-N-3tui-8-(3 -¢propnupunun-4-mwn)umunasof 1,2-
c|nupumMuauH-2-kapOoKcaMuaa;

5-amuH0-7-(3-1manodernn)-N-3tun-8-(3 -xnopnupunun-4-mn)umunasof 1,2-
c|mupumMuauH-2-kapOoKcaMuaa;

5-amuHO-7-(3-1manodernn)-N-31ui-8-(3 -merokcunupuann-4-mn)umunasof 1,2-
c|mupumMuauH-2-kapOoKcaMuaa;

5-amuH0-7-(3-1manodernn)-N-31ui-8-(3 -unanonupuans-4-mn)umunasof 1,2-
c|mupumMuauH-2-kapOoKcaMuaa;

5-amuHO0-8-(4-kapOamonndennn)-7-(3-mnanodennn)-N->rumumunaso| 1,2-c | mupumMunH-
2-kapOokcamuna;

5-amuHO-7-(3-1manoderni)-N->tun-8-(nupasono[ 1,5-a|Jmupunun-3-un)umunasol 1,2-
¢ |mupumMuanH-2-KapOOKCaMHIa;

5-amun0-7-(3-1manodennn)-N-3tun-8-(5-mernn- 1 H-nupazon-4-un)umunaso| 1,2-
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¢ |mupumMuanH-2-KkapOOKCaMHIA;

5-amuHO-7-(3-1manodennn)-N->tun-8-(1-stun- 1 H-nmupazon-5-um)umunasol 1,2-
¢ |mupumMuanH-2-kapOOKCaMHIa;

5-amun0-7-(3-1manodennn)-N-3tuin-8-(1-uzonponui- 1 H-nupazon-5-mn)umunaszof 1,2-
¢ lnupumuauH-2-kapOoKcamMua,

5-amuHO-7-(3-1manodennn)-N-3tun-8-(1-nponun- 1 H-nupazon-S-nin)umunasol 1,2-
¢]mupumuauH-2-kapObokcamMuaa,;

5-amuH0-7-(3-1manodernn )-N->Tun-8-(nupumuaua-4-nin)umunasol 1,2-clnupumuans-2-
kapOokcaMuaa;

5-amuHO-7-(3-1manodennn)-8-(2,3-nurunpo-[ 1,4 | nuokcuno| 2,3-b Jrupunus-8-mi)-N-
strnumunaso| 1,2-clnupumunns-2-kapOookcaMunia; u

5-amuHO-7-(3-1anodernn)-8-rukaonponmwi-N-3ruauMunaso| 1,2-clnupumuauH-2-
kapOokcaMuna;

WK UX (papMaieBTUIECKH MPUEMIIEMOH COJTH,

40. @apmareBTHYECKAsT KOMIIO3HIINS, COAepIKaINasi COeAUHEeHHe o Jirooomy u3 m. 1-39
WM ero (papManeBTHUECKH MPUEMIIEMYIO COJIb U (papMaleBTUYECKU MTPUEMIIEMbIH SKCIIUTHEHT
WITH HOCUTEJb.

41. Criocob nedeHus: 3a00I€BaHNs M PACCTPOMCTBA y MAIMEHTA, IPUYeM 3a00JIeBaHNE
WIN PACCTPONCTBO MPEACTABISET COOOM pak MOUYEBOrO IMy3BIPs, PaK JIETKUX, PaKk IPYOH, pak
SUYHUKOB, KOJIOPEKTAJIBHBIA PaK, paK MOKETyAOYHOHN XKeNe3bl, paK MPOCTATHI HIJIH PAK T'OJOBBI
U IIeW, BKIIOYAIOIIMKA BBEJEHHE YKAa3aHHOMY IaLIUEHTy TepaneBTHYeCKHd 3(PQPeKTHBHOrO
KOJIMYECTBA COENMHEHUs 110 JiroOomy u3 . 1-39 unu ero apmarieBTHIeCKy prUeMIIeMO COJIH.

42. Crnocod mo m. 41, ornmuaromuiics Tem, u4To 3a0oyieBaHuWEe WIH PacCTPONCTBO
HpenCcTaBisieT cCOOOM pak rOJIOBHI U IIEH.

43. Cnocob o 1. 42, OTIMYAOIIUICS TeM, YTO paK TOJIOBBI U IIEH MPEACTAaBIsIET COOO0M
TUTOCKOKJIETOYHBIH PaK rOJIOBBI H LIEH.

44, Cnocod mo m. 41, oTnMYaroIuiics TeM, 4YTO 3a00NieBaHME WM PAcCTPOHCTBO
npeCTaBisieT COOOH pak JIETKUX.

45. Cnocob mo m. 44, OTIMYAIONUICS TeM, YTO PaK JIETKUX MPENCTaBjsIeT COOOM
HEMEJIKOKJIETOUHBIH pak jerkoro (HMPJI).

46. Cnocod mo m. 41, ommMyaroImuiics TeM, 4YTO 3a00NeBaHHE WIH PacCTPOHCTBO
npecTaBisieT COOOH pak STUYHUKOB.

47. Cnocod mo m. 41, oTmnMyaromuiics TeM, 4TO 3a0oNeBaHHE WM PacCTPOHCTBO
npescTaBisieT COOOH pak MpOCTaTHL

48. Cnocod mo m. 47, OTIUYAIIUNACS TeM, YTO PaK MPOCTATHI MPENCTaBJIeT COOOMU
METaCTaTUYECKHH KaCTPALMOHHO-PE3UCTEHTHBIHN PaK MPenCTaTeIbHOMN JKeIe3bl.

49. Cnocobd mo m. 41, omnmnyaromuiics TeMm, 4TO 3a00NeBaHME WM PacCTPOHCTBO
MPEACTaBIISIET COOOH pak rpyau.

50. Crnocob6 mo m. 41, ornuuarommiics TeMm, 4TO 3a00JE€BaHHME WM PACCTPOHUCTBO

NpeCTaBIsieT COO0H pak MOYEBOTO IMy3bIpsL.
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51. Crnoco® mo m. 41, ornuuarommiics TeMm, 4TO 3a00JE€BaHHME WM PACCTPOHUCTBO
NpeaCTaBisieT COOOH KOJNIOPEKTAIbHBIN Pak.
52. Cnocob6 mo m. 41, ornuuarommiics TeMm, 4TO 3a00JE€BaHHME WM PACCTPOHCTBO

MPEACTABIISIET COOOH paK MOKEITYAOYHOMN HKeJe3bl.
ITo noBepeHHocTH
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