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OIIMCAHHUE U30BPETEHHUSA
2420-564598EA/026
CIIOCOB NOJTYYEHUS CTUMYJIITOPOB PACTBOPUMOM
I'YAHWIATIHHUKJIA3BI

POZICTBEHHBIE 3AABKU

[0001] Hacrosimas 3asiBka B coorBercTBur ¢ 35 U.S.C. §119(e) ucnpammsaer npuopureT
natbl mopayu mnpensaputenbHoit 3asBku CHIA Ne 62/639642, nmomannoit 7 maprta 2018 r.,
KOTOpast BO BCEH CBOEH MOJIHOTE BKJIIOUEHA B HACTOSIIHIA JOKYMEHT TOCPEICTBOM CCHLIKH.

OBJIACTbh TEXHHKH, K KOTOPOM OTHOCUTCS U30EPETEHUE

[0002] Hacrosiimee wu300peTeHHe OTHOCUTCS K HOBBIM Croco0aM  MOJyYeHHsI
CTHMYJIITOPOB PacTBOpUMON ryanuiaruukiassl (sGC).

YPOBEHb TEXHUKHU

[0003] CoenuHeHusi, KOTOpPblE CTUMYJHPYIOT pacTBOpumyro ryaHunarnukinasy (sGC),
MOJKHO HCIIOJIb30BaTh JJIS JICUEHUsI MHOTHX 3a00JIEBAaHUHA M MATOJOTMYECKHX COCTOSHHM, IS
KOTOPBIX JKEJIaTeNIbHO YBEJIHYeHHe KOHIEeHTpauuu okcuaa aszora (NO) wunm yBenudeHue
KOHLIEHTPALMN LUKJIHYECKOro ryaHo3WH-3’,5’-MoHopochara (cGMP), wumm oboux, wim
nosbimaromas perysinus nmytd NO. Takue 3a0oneBaHus M MATOJOTHYECKHE COCTOSHHS
BKJIFOYAIOT, HO HE OrPAaHUYMBAIOTCS TOJBKO WMH JIETOUHYIO THIIEPTEH3HIO, apTePHAIBHYIO
TUMNEePTEH3UIO, CEePIEeYHYI0 HENOCTAaTOYHOCTb, ATEPOCKJEPO3, BOCHajeHue, TpomOo3, (Gudpos
NOYeK M TOYEeYHYK HEeNOCTATOYHOCThb, LUPPO3 TMEUeHH, 3PEKTHIbHYIO AUCHYHKIHIO,
CeKCyaJbHbI€ HAPYIIEHUs Y )KeHIINH, HAPYLIeHHs, CBI3aHHbIE C TUa0eTOM, IIa3Hble HapYLIEHUs
U IpyTHe CBsI3aHHbIE C HUMU CepAeYHO-cocyaucThie HapyieHus. Ctumynaropsl sGC obnagaroT
3HAYUTENbHBIMH TPEUMYIIECTBAMU 110 CPAaBHEHHIO C MMEIOLIUMUCA aJbTePHATUBHBIMU
CPenCTBaMHU JIEYEHUs, KOTOpble HampasiieHbl Ha aOeppanTHbelii nyTh NO WiIM KOTOpBIE
HaIpaBJIeHbl Ha 3a00JIeBaHMs, U KOTOPBIX MOJIe3HA MOBbIaromas perysus myta NO.

[0004] Ctumynsitopsl SGC packpeitel B 3asiBke CIIIA Ne 15/693758, Bce monokeHHsI
KOTOpPOH BKJIOYEHbI B HACTOsLIEe M300pETEeHHEe B KAa4eCTBE CChUIKM. Y CIELIHas
KOMMEPLMAIU3aAIHsl HOBOTO TEPANEeBTUYECKOro cpenctsa Tpedyer 3¢hdekTUBHOro crocobda
MIOJIY4EHUST CPEICTBA C BBICOKUM BBIXOJOM M 4UCTOTON. [T03TOMY COXpaHsieTcss HeOOXOIUMOCTb
B VJYYIIEHHBIX crocobax monydeHus crumyssitopoB sGC, koropble sBISIOTCS Oojee
3¢ (eKTUBHBIMU M MOIXOASIIUMH Il KPYyITHOMACIITAOHOTO MPOU3BO/ICTBA.

CYIIHOCTD U3OBPETEHMA

[0005] Hacrosimee wu300peTeHHEe OTHOCHUTCS K Pa3HbIM CrocobaM MoNydeHus 3-
3amelleHHbIXx 1,2, 4-Tpua3onoB B KadecTBe CTUMYJITOpoB sGC M HX CHHTETHYECKUX
NpeAImecTBeHHUKOB. 110 CpaBHEHHIO C PACKPBITBIM paHee COCOOOM, CIIOCOOBI, MpeiaraéMble B
HACTOSIIEM H300peTeHUH, MOryT naTh CTUMYJATOPbl SGC ¢ BBICOKMM BBIXOJOM M BBICOKOH
gyrctotoil. Tounee, mpemaraeMble crioco0bl MOTYT AatTh cTUMYJIsATOphl SGC ¢ momombio Oonee
KOPOTKOH, OoJiee MpakTUYHOH U o0ecrieunBaroineii 0ojiee BBICOKHIA BBIXO] TIOCIEIOBATEIbHOCTH
CHHTE3a, KOTOpasi JaeT KOHEUHBIH MPOAYKT HAMHOrO Oosiee BBICOKOH YMCTOTHI O€3 IMPOBEACHUs

Kakoh-1100 XpoMarorpaduyeckoil OUUCTKH U UCIIONBb30BAHMS OMACHOTO THApPA3HHA B KaYeCTBE



peareHTa (cienoBaresbHO, OoJiee MOAXOASINEH IJIsi KPYIMHOMACIITAOHOTO MPOU3BOACTBA). DTH
CTIIOCOOBI ABJSIOTCS O0JIee MOAXOMAIIMMU JIst KPYTHOMACIITAOHOTO TIPOM3BOJCTBA.

[0006] ITepBbIM OOBEKTOM, PACKPBITHIM B HACTOSIIEM H300PETEHHH, SIBISETCS CIIOCOD
NOJIy4eHus 3-3aMeleHHoro 1,2,4-Tpua3ona, BKJIOYAIOIUN PEaKLUI0 aMHIIPa30Ha ¢ KapOOHOBOM
KUCJIOTOH, aKTMBHPOBAHHBIM CJIOXHBIM 3(UPOM, CIOKHBIM THO3(UPOM, TajoreHaHTUAPUAOM
KHCJIOTBI, THOALMJITAJIOTEHUAOM WM aHTUAPUIOM KHCJIOTHI B NMPUCYTCTBUU OCHOBaHus. Eciu
UCTIONIB3YIOT KapOOHOBYIO KHCIIOTY, TAKXKE€ COAEPIKUTCS aKTUBUPYIOLIMH peareHT. AMHUAPa30H
npeAcTaBisier coOOH aMuApa3OH, CBSI3aHHBIA C HEOOS3aTENbHO 3aMELICHHbIM apUJIOM HIIH
reTepoapuwiioM; 3aMEeCTUTENb B MOJOXKEHMH 3 3-3aMelleHHOro 1,2,4-tpuasona npencraBiseT
coboli HeoOs3aTeNbHO 3aMEIIEeHHBI apuil WK TeTePOApHI, CBSA3AHHBIA C aMHIPAa30HOM; U 3-
3aMelneHHbIN 1,2,4-Tpra3oi Heo0s3aTENBHO MOKET ObITh 3aMEIIEHHBIM B IMOJIOKEHHIH 5.

[0007] PackpeiThlii cnoco0 MOXKHO € YCIIEXOM NPUMEHSTb Ui TOJNY4YeHHs 3-
3aMelleHHbIx 1,2,4-Tpua3onos, packpbIThix B 3asBke CIIIA Ne 15/693758. Tounee, mepBbIM
BAPUAHTOM OCYIIECTBIIEHHs IEPBOrO OOBEKTa SBJISIETCS CIIOCOO MONyUeHHs 3-3aMeIeHHOTrO
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WIH ero comd B TpHCyTcTBHM ocHosamus ¢ R''C(O)OH, R''C(0)X’, R"C(S)X’,
R'"'C(0)OE’, R"C(O)SR’ wmu R'"C(O)OR", rme, ecnu ucnomssyror R'C(O)OH, Taxxe
COIEPIKUTCS aKTHBHPYIOIIUI peareHT. 3Ha4ueHus nepeMeHHbIX B gopmyie 1A, ¢opmyne 1A,
R''C(O)OH, R'"C(0)X’, R'"C(S)X’, R"'C(O)OE’, R''C(0)SR’ u R'"'C(O)OR" onpenernensr
CIIEYIOIIHUM 00pa3oM:

kompiia E m A 00pasyroT siipo MOJIEKYJIBI M SIBJISIIOTCS apOMATHUYECKUMH, B KaXKIOM
cnyuae X u Y HesaBucumo BbiOpanel u3 N, NR" u C; roe mMakcumanbHo B 4 ciydasx X u Y

onHoBpeMeHHO o3HayaroT N u R" o3nayaer H unu Ci-ganku,



W nnu:

i) orcyrcrByer, korma J© CBS3aH HEIOCPEICTBEHHO C aTOMOM YIJIEPOna, K KOTOPOMY
MIPUCOEINHEHBI J1B€ IPyNIbl J, Kaxablid J HE3aBUCUMO O3HA4aeT BOAOPO WJIM METHI, N paBHO 1
u J® osHauaer C); aJKMIBHYIO LElb, HEOOI3ATEIBHO 3aMEIIEHHYIO C MOMOIIBI0 10 9 aTOMOB
¢dTopa; nunu

ii) mpencraesuier coboit koiblo B, kortopoe mnpencraeisier coboii  ¢enmn, Csy
LIUKJIOAJIKAIBHOE KOJIBIIO WJIK 5- WK O-4JIEeHHOE reTepoapuiibHOe KOJbIIO, cofepskaiiee 1 umu 2
KOJIBLIEBBIX aTOMa a30Ta;

rze, eciy Kojblo B mpencrasisier coOoi eHu WK 5- Ui 6-4JIeHHOE reTepoapuibHOe
KOJIBIIO;, KaXIbIi J HE3aBHCHUMO O3HA4YaeT BOAOPON WIJIM METWII, N SIBJIAETCS LENbIM YHUCJIOM,
BbIOpaHHBIM 13 0-3; ¥ KaxabIi 18 Hesasucumo BbIOpaH u3 ranoreHa, —CN, C; ¢ anuparudeckoii
rpynmsi, —OR® 1 C_g uK10aMH(aTIHEeCKOro KONbLA;

rne, eciu konblo B mpencraBisier coboit Cs; LUKIOANKHIBHOE KOJBIO, KaKIbIA J
O3Ha4yaeT BOJOPOI, N SIBJSIETCS LEJbIM YUCIIOM, BBIOPaHHBIM U3 0-3, U KaKAbIH 1® HesaBucuMO
BbIOpaH u3 ranoreHa, —CN, Cy_¢ anudarnueckoi rpyImnsl 1 —OR®!,

rae Kaxpri J°, KOTOPBIi 03HauaeT Cj ¢ amudaTHUecKyrO IPyIITy, U KaXKIbIid I, KOTOPBIN
o3HauaeT (s nuKIoanudaTHdecKkoe KOJbLO, HEOOSI3aTENbHO W HE3aBHCHMO 3aMEIIeH C
MOMOLIBIO 10 3 TPyIIl R3;

kaxaeii R°  Hesaucumo o3Hauaer Ci amubarmueckyro rpymmy  wmam Casg
nuKI0aMMdaTHIeCKoe KONMbLO, ykasaHHbI R” HeoOs3aTeqbHO M HE3aBHCHMO 3aMElIeH C
TIOMOIIBIO 10 3 Iy R

KaKIbIi R®! nesaBucumo BbIOpaH u3 Bonmopoxpa, Ci¢ anmudarudeckoir rpymmbsl U Csg
LUKJI0ATN(aTHUECKOr0 KOJbIIa; rAe Kakaas n3 ykazaHHbIX Cj_¢ amudarinueckux rpyIm U Kaxaoe
u3 ykazaHHbIX Cjg LUKJIOANMM(pATHUECKOe KOJell HeoOsi3aTeJbHO W HE3aBUCHMO 3aMEIIEHO C
MOMOUIBIO A0 3 rpynn R,

Ka)KI bl R3, R* u R*® Ka)KIOM cliydae He3aBUCHMO BbiOpaH u3 rajoreHa, “CN, Cj4
ankwna, Cy 4 ranorenankuna, —O(C; 4 ankmn) u —O(C;4 rajoreHankmn),

P SIBJISIETCST LIEJIBIM YUCJIOM, BBIOpaHHBIM U3 1, 2 1 3;

KayKIbIA J€ nesaBucumo BbIOpaH U3 Bojopona, rajoreHa, Ci4 anmuaTU4ecKoi TCpyIIblL,
Cy4 ankokcurpynmel U -CN; rme kaxknmas ykazanHas Cp4 amudarmueckas rpynma u Cjy
ANIKOKCHUTPYIINA HeOOsI3aTEIbHO M HE3aBUCUMO 3aMelneHa ¢ moMomIbio 10 3 Ci4 aKOKCHTPYIIT,
C .4 ranorenankokcurpynn, —“OH unu ramoreHos;

R" osmauaer H, -NR“R™, -C(O)NRR", -C(O)R"™, -CN, Cy akeHu1, HeobA3aTeNbHO
YU HE3aBHCHUMO 3aMEIleHHbIH ¢ nmomouipto 0-2 rpymnm sz, Cs¢ ankuHWI, HEOOSI3aTENBHO H
HE3aBUCUMO 3aMeElIeHHbII ¢ nomompbr 0-2 rpynnm sz; Cie ankwi, HeoO0sS3aTEeIbHO H
HE3aBHUCUMO 3aMeIleHHbll ¢ nomowpo 0-3 rpynn R, Ci¢ AJIKOKCUTPYIIITY, HEOOS3aTENbHO U
HE3aBUCUMO 3aMEIIECHHYIO ¢ nmomombr 0-5 rpynn RIS, (dbeHm1, HeoOs3aTeIbHO U HE3aBHCHMO
3aMeLIeHHbIl ¢ nomowpbo 0-3 rpynn R, 5-6-unenHsiit reTepoapmi, HeoOsA3aTeNbHO M|
HE3aBHUCUMO 3aMELIEHHbIM ¢ nomoibio 0-3 rpynn R, Csg nuknoankmsi, HeoGs3aTeNbHO U

o 15 .
HE3aBUCUMO 3aMelleHHbl ¢ nomouipto 0-3 rpynn R, unm 3-8-dsieHHBIN TeTepOLMKINI,
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HeoOs13aTeNTbHO M HE3aBHCHUMO 3aMELIeHHbIH ¢ momomepro 0-3 rpymm R, roe kaxmeii u3
YKa3aHHbIX  5-O-4JIEHHBIX TeTEepoapuyioB M  KaXAbll M3  YKa3aHHBIX  3-8-uJieHHbIX
reTEePOLMKIIMIOB COAEPIKHUT 10 3 KOJBLEBBIX IeTepPOaTOMOB, HE3aBUCHMO BbIOpaHHBIX U3 N, O 1
S;

R ossauaer ramoren, -OR™, -SR™, -NR*R™, -C(O)R", -C(ONR*“R™,
NszC(O)Osz, -OC(O)NRasz, Cy4 ankenokcurpynmny, Csg LUKJIOATKUJ, HEOOS3aTENbHO U
HE3aBUCUMO 3aMELIEHHBIH ¢ nomoupio 0-3 rpynn R (ennn, HeoOsI3aTeNbHO M HE3aBUCHMO
3aMelIeHHbI ¢ nomoupo 0-3 rpymnmn R, 5- wm 6-uneHHbiit rerepoapwi, HeoOsI3aTeNIbHO U
HE3aBHUCUMO 3aMELIEHHBbI ¢ nomombio 0-3 rpynn R"™ wmm 3-10-unesnsiit reTePOLIMKIINIL,
HeoOsI3aTeNIbHO M HE3aBHUCHMO 3aMEINeHHBbIH ¢ momompbro 0-3 rpymn R, rme xaxnoe us
yKa3aHHBIX 5- WM 6-UJIEHHBIX T'eTePOApHIIbHBIX KOJIEL] U KaKIbIM U3 yKa3aHHbIX 3-10-uneHHbIX
TeTEePOLMKIIMIOB COIEPIKHUT JI0 3 KOJbLEBBIX I€TEPOaTOMOB, HE3aBUCHMO BbIOpaHHBIX U3 N, O 1
S;

R"™® osmauaer Csg LMKJIOAIKII, HEOOS3AaTENEHO M HE3ABHCHMO 3aMEIICHHBIH C
nomomeo 0-3 rpymm R', perin, HeoBa3aTenbHO U HE3aBHCHMO 3aMEIIEHHBIH ¢ MOMOLIBIO 0-3
rpyIII R'"™ 5 wm 6-uneHnbii reTepoapui, HeoOs3aTeNIbHO U HE3aBUCHMO 3aMEINeHHBIH C
nomowpo 0-3 rpynmn R"™ wm 3-10-unenHbIii reTEePOLMKIINI, HEeOoOs3aTeIbHO U HE3aBHCHUMO
3aMELIeHHbI ¢ nomowmpr 0-3 rpymnn R'"™; e kaxmoe us YKa3aHHBIX S5- WIM O-4JI€HHBIX
reTepoapuIbHBIX KOJIEL U KaKIbIi U3 yKa3aHHBIX 3-10-uleHHbIX reTepOLUKINIOB CONEPKUT 10
3 KOJIbLIEBBIX I€TEPOATOMOB, HE3aBUCUMO BBIOpaHHBIX U3 N, O u S;

kaxnpii R HesaBrcumo BbIOpaH w3 rajorena, rumgpokcmna, Cig ankuwma, Cig
ankokcurpynmsl, C_ rajjoreHankuia u peHunna;

R* 03Hauaer BOAOPOL, —C(O)sz, Ci6 ankmn un Cq_g raJJoreHaJIKUII,

R" o3nauaer Bonopox, Ci¢ amkun i Cj_¢ TaIOreHAJIKIT,

X’ 03Ha4aeT rajJoreHusI;

OE’ o603Ha4aeT OTIIEIUISIFOIINYIOCS TPy aKTUBUPOBAHHOIO CJIOXKHOTO 3upa;

SR’ 0003HaYaEeT OTIIETUISIOLIYIOCS TPYIITY CIOKHOTO THO3(Upa;

R" o3nauaer C(O)R", C(O)R'"?, N=CR''""R""®, P(O)(OH),, nnu PH(O)OH;

R'"? o3nauaer C_anku,

R'"'® y R pce neszaBrcuMo o3HauaroT Cieankuia uiu GpeHT win R'"® y R gmecre ¢
aTOMOM YTJIepOAa, K KOTOPOMY OHHU MPUCOEANHEHBI, 00pa3yroT C4 ¢LIUKIOATIKIIT, U

G' o3HAuaeT 3aKUTHYIO Py AMHIPA3OHA.

[0008] BropbiM OOBEKTOM HACTOSIIETO W300pPETeHUs SIBJISIFOTCS CHHTETUYECKUE
IPOMEKYTOUYHBIE TIPOIYKTHI JJIsl CIIOCOOOB, MpeaiaraeMbIX B HaCTOsAEeM n3odpereHun. IlepBbM
BAPUAHTOM OCYINECTBIIEHUS BTOPOrO OOBEKTa SIBJISETCS COEAMHEHHWE, OMNHCHIBAIOIIEECS

dopmyoii 1TA:
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WJIU €0 COJIb, B KOTOPOM:

kosmbia E u A 00pasyroT siipo MOJIEKYJIBI M SIBJISIIOTCS aPOMATHYECKUMH, B KaKIOM
canyuae X u Y HesaBucumo BbiOpanbl u3 N, NR" u C; roe maxcumanbHo B 4 ciydasx X u Y
onHoBpeMeHHO 03Ha4aroT N u R" o3navaer H unu Ci-gankun,

W unu:

i) orcyrcrByer, korma J° CBA3aH HEMOCPEACTBEHHO C aTOMOM YIJIEPONA, K KOTOPOMY
MIPUCOEIUHEHBI JIB€ IPyNIbl J, Kaxablli J HE3aBUCUMO O3HA4aeT BOAOPOJ WJIM METUI, N PaBHO |
u J° osmauaer C)7 aNKIIBHYIO Lelb, HEOOA3ATEIBHO 3aMEIICHHYI0 C MOMOIIBI 10 9 aTOMOB
¢ropa; nnm

ii) mpencraBisier coboit konbio B, koropoe mnpeacraBnser coboit denun, Csz
LUKJIOAJIKUIIBHOE KOJBLO WU 5- WK 6-4JIEHHOE TeTepOapuibHOE KOJIbLO, coaepxaee 1 nnn 2
KOJIbLIEBBIX aTOMa a30Ta,;

rze, eciu KoJjblo B mpencrasisier coboi heHu win S- uin 6-4IeHHOe reTepoapuiibHOe
KOJIbLIO, KaKAbIH J HE3aBUCHMO O3HA4aeT BOAOPOJ WM METHJI, N SIBJSAETCS LENbIM YHCIOM,
BbIOpaHHBIM 13 0-3; U KaxabIi J® HesaBucumo BbIOpaH u3 rajoreHa, —“CN, Ci.¢ anuparudeckoit
IPYIIIBI, —OR” 1 C35 LUKJIOATN(AaTUIECKOrO KOJIbLIA; U

rae, ecau konplo B mpeacraBnsier coGoit Cs.; UKJIOAJKHIBHOE KOJBLO, KaXKAbIH J
O3Ha4YaeT BOIOPOJ; N SIBJISETCS LIEJbIM YUCIIOM, BHIOPAHHBIM U3 0-3 M KaXIblid 1% HesaBmcHMO
BbIOpaH u3 rajoreHa, —CN, Ci_¢ anugaTruueckoii rpymnmnsl U —OR®

rae Kaxmpiii J°, KOTOpbIi 03Ha4aeT Ci.¢ anudaTudeckyro rpymnmny 1 Kakabii J 5 KOTOPBII
o3Havaer (s HUKIOATM(PATHUECKOE KOJbIO, HEOOS3aTENbHO M HE3aBUCUMO 3aMeIleH C
MOMOIIBIO 10 3 rpymI R?;

kaxabiii R®  HesaBumcumo osHawaer Cig amudarmueckyro rpymmy  mim Csg
HUKT0aTH(ATHIECKOe KOJBIO, yKasaHHbHT R° HEOOA3aTENBHO M HE3aBHCHMO 3aMELICH C
TMOMOIIBIO 110 3 rpymm R*

kaxapii R® HesaBucimo BbIOpaH w3 Bonmopoxda, Cie anmudarudeckoir rpymmbl U Csg
LUKJI0ANTN(aTHYECKOTO KONbLA, TAe KaKaas u3 yka3aHHbIX Ci.¢ annpaTHUeCKuX Py U KaKI0e
u3 ykazaHHbIX C3g IUKIOATU(PATUIECKHX KOJIEL HeoOS3aTeNbHO M HE3aBUCHUMO 3aMEIIEHO C
MOMOIIBIO 10 3 rPymI R

KayKIbIA R3, R*uR® s KOXKAOM cliydae He3aBUCHMO BbiOpaH u3 rajoreHa, —“CN, Cj4
ankwna, Cy4 ramorenankmia, —O(C;_4 ankmr) u —O(C;_4 rajoreHankmn),

P SIBJISIETCS] LIEJIBIM YHCJIOM, BBIOpaHHBIM U3 1, 2 win 3;

v 1C o
KKABIH J HE3aBUCHUMO BBIOpaH U3 Bomopoxa, rajorena, Cj4 anudarudeckoil rpymnsbl,



Ci4 anxokcurpynmbel U -CN; raoe kaxknmas ykazaHHas Cj4 anudarmueckass rpynma u Ciy
AJIKOKCUTPYIIAa HEOOS3aTeNbHO U HE3aBUCHMO 3aMelleHa ¢ ToMompio 10 3 €4 aJKOKCUTPYIII,
Ci4ranorenankokcurpynmn, —OH unu ranoreHos; u

G' o3HauaeT 3aIUTHYIO IPYIITy AMUIPA30HA HIIH €I0 COJIb.

ITOAPOBHOE OITMCAHME M30BPETEHMA

[0009] [Manee mompoOHO pacCMOTPEHBI HEKOTOPbIE BapUAHThl OCYIIECTBICHUS
HACTOSAIIEro N300peTeHNs], IPUMEPBI, KOTOPbIe WILTFOCTPUPYIOTCS MPIJIAraeMbIMU CTPYKTYpaMH
u popmynamu. XOTsI HACTOsIIEe M300peTeHne OyIeT OMUCAHO ¢ MOMOIIBI) MPOHYMEPOBAHHBIX
BAPHAHTOB OCYIIECTBIIEHHUS, CJIeAyeT IOHUMAaTh, YTO OHM HE OrPAaHHYMBAIOT HACTOsIIEe
n3o0peTeHne 3THMU BapUAHTAMHU OCyINecTBiIeHus. Hamporus, Hacrosimee u300peTeHue
BKJIFOYAET BCE AJBTEPHATHUBBI, MOAU(UKALNU U SKBUBAJICHTHI, KOTOPbIE MOXKHO BKJIFOYATH B
00BEM HACTOSIIIEro HM300peTeHHs, omnpenenseMbii Gopmynoil nzodperenus. Crneuuanuct B
JaHHOW O0JIACTH TEXHUKHU JOJDKEH 3HATh MHOTHE CHOCOOBI M MaTepHalbl, aHAJOTHYHBIE TN
SKBHUBAJICHTHbIC OIHMCAHHBIM B HACTOSILIEM H300pPETEHUH, KOTOPbIE MOXKHO HCIIOJIB30BaTh MpPHU
MPAKTUYECKOM OCYIIECTBJICHUN HACTOSALIETO H300pETEHUSI.

[0010] Cnenmyer moHWMAaTh, 4YTO JEOOBIE BAPUAHTBHI OCYIIECTBJIICHUS, OIHUCAHHBIC B
HACTOSIIEM HM300PETEeHNUH, MOKHO OOBENUHUTH C ONHUM HJIM OOJBIIUM KOJHYECTBOM IPYIUX
BAPUAHTOB OCYINECTBJICHUS HACTOSIIErO M300PETEHUs], €CIIM OHU SIBHO HE OTBEPTHYTHI MIJIN HE
NpU3HaHBl HeHaaexkamuMu. KoMOmHammMym BapUaHTOB OCYINECTBJICHHS HE OrPAaHUYMUBAIOTCS
KOHKPETHBIMH KOMOMHALIUSIMH, 3asBJIEHHBIMA BO MHOTHX 3aBUCHUMBIX ITYHKTaX.

OITPEJIEJIEHUA

[0011] st HacTosIIero n300peTeHnsi XUMUYECKUE 3JIEMEHThI OMICAHbI B COOTBETCTBHU
¢ Ilepuonuueckoii cucremoii anementos, Bepcuss CAS, u Handbook of Chemistry and Physics,
75" Ed. 1994. Kpome TOro, 0OIiie TIOI0KEH:s OPraHHYeCKOH XUMHH OMHCAHbBI B MTyOIHKALINAX
"Organic Chemistry"”, Thomas Sorrell, University Science Books, Sausalito: 1999 u "March's
Advanced Organic Chemistry”, 50 Ed., Smith, M. B. and March, J., eds. John Wiley & Sons,
New York: 2001, koTopble BO BCEl CBOEW MOJHOTE BKIJIIOYEHBI B HACTOSIIEE H300pETeHHE B
Ka4yeCTBE CChUIKH.

[0012] Kak moka3aHO B HacrosimieM m3o0pereHunH, coenuHeHus ¢opmyiel IA wm I1A
MOTryT OBbITh HEOOS3aTENIbHO 3aMEIICHbl OHMM WM OOJBIIUM KOJHYECTBOM 3aMECTUTENEH,
TAKUX Kak B LEJIOM TPHUBENEHHbIE HIDKE, WM TPUBEICHHbIE B Ka4deCTBE MPHUMEPOB IS
KOHKPETHBIX KJIACCOB, MOIKJIACCOB W THUIIOB, MpeNlaraéMbIX B HACTOSINEM H300pPETEHUH.
Bripaskenne "HeoOsi3aTeNbHO 3aMEUIEHHBIH" HCIOIB3YeTCS B3aUMO3aMEHsieMbIM 00pa3oM C
BbIpaXK€HHEM '3aMeleHHbIN WM He3aMmelleHHbIH". B nenoM tepMuH "3aMerneHHblil" o3Ha4daeT
3aMEHY OIHOTO WM OONBLIEr0 KOJWYECTBA BOJOPOAHBIX PAJMKAJIOB B IaHHOH CTPYKType
pamuKaIoM KOHKPETHOTro 3aMecTHrens. Eciy He yka3aHO WHOe, HeoOs3aTeNbHO 3aMeIleHHas
IpyIna MOXET COAEpIKaTh 3aMECTUTENb B KaKAOM CIIOCOOHOM K 3aMELICHUIO TOJIOKEHUH
rpynmnel. Ecnu Oonee ogHOTO MosoKeHUs B TaHHOW CTPYKType MOXKET ObITh 3aMelieHo Oolee,
4eM OJHUM 3aMEeCTHUTENeM, BbIOPAHHBIM U3 3aJaHHOW TPYNIMbI, 3aMECTHTEIH MOTYT

OAWHAKOBbIMU HJIM PA3HBIMH BO BCCX IMOJIOKCHUAX, €CJIM HE YKa3aHO HHOC. TepMI/IH



"HeoOs13aTeIPHO W HE3aBHCUMO" MOJKHO HCHOJNB30BATh MJII ONUCAHMA 3TOW cUTyanuu. B
KaueCTBE IMpUMEpPa OAHUM 3aMECTUTCIIEM, PACKPBITBIM B HACTOALLIEM 1/1306peTeH1/11/1, SABJIACTCA
R

o 15
HE3aBHCHUMO 3aMelleHHbIi ¢ momouibio 0-3 rpynm R B stom cnyuae Cjg ankun MoxkeT ObITh

, KOTOpBIM, Hapsay € APYTMMHU BO3MOXKHOCTSMHU, MOXKET ObITh C.¢ aKIII, HEOOSA3aTENbHO U
"HEOOSI3ATENLHO 3aMEIIeHHbIM" | OH MOXXET GBITh He3aMeIIeHHBIM (T. €. coxepxkars O rpymm R)
WY 3aMEIIEeHHBbIM (T. €. coaepkaTh 1, 2 unu 3 rpymnisl RIS). Ecnu copepxarcs HECKONBKO TPy
R" (Hampumep, 2), KaXablii R Moxer GbITb OIHHM U TeM K& 3aMECTHTEJEM (manpumep, 2
atoma ¢ropa) wiu pasHbimMu (Hampumep, -OH u xnop). Kak M0MKHO OBITH OYEBUIHO IS
crienuanucTa ¢ OoOLIeil MOArOTOBKOW B HAHHOW OOJIACTM TEXHWKH, TaKWe TPymmbl, Kak -H,
rajoreH, -NO,, -CN, -OH, -NH; wm -OCF; He nOKHBI OBITH CITOCOOHBIMH K 3aMEILIEHHIO
rpynmamMu.

[0013] Beipaxkenue "mo" mpu HCIONB30BAHUHU B HACTOsIIEM u300peTeHuu o3Haudaer O
WM Jr000e IeNIoe YMCIIO, KOTOPO€ PAaBHO WJIM MEHbBIIE YHCIAa IOCHIE 3TOTO BBIPAKEHHSL.
Hampumep, "no 3" o3Hauaer modoe u3 cnenyromux 3Hadennit: 0, 1, 2 win 3. Kak moka3aHo B
HACTOSIIEM M300pETeHMH, 3aJaHHBIA JHANa30H KOJWYECTB aTOMOB BKJIIOUAeT Jr0OOe mesoe
yucno. Hanpumep, rpynna, copepsxamas 1-4 atoma, Moxer coaepxkath 1, 2, 3 win 4 aroma.
I'pynma, comepxamast 0-3 aroma, moxer comepxkarb O, 1, 2, mmm 3 aroma. Ecnu mrobas
NepeMeHHasl COIEePIKUTCs OoJiee OTHOro pas3a B JIIOOOM IOJIOKEHUH, €€ ONpeNeIeHHe B KAKIOM
cJlyyae He 3aBUCHT OT OIPENEeIeHHUs B IIOOOM PYroM MOJOKEHUH.

[0014] Coenunenue, Takue Kak coenuHeHus gopmynsl IA wumm 1A, wmm ppyrue
COEAMHEHUs], PACKPBIThIE B HACTOALIEM H300PETEHHH, MOTYT HaXOAUTBHCS B CBOEH CBOOOAHOI
dopme (Hanmpumep, amopdHON popme unm Kpuctaundeckas Gopme unu B popme noaumopda).
IIpy HEKOTOPBIX YCIIOBUSAX COCAMHEHUS TAaK)Ke MOTYT 0Opa3oBbIBaTh COBMECTHbIE (hopMmel. [Ipu
UCIIOJIb30BAHUH B HACTOSALIEM H300pETEeHHH TEPMHUH COBMECTHAs (popma sIBJISETCS CHHOHMMOM
TEepPMHHA MHOTOKOMITIOHEHTHasl Kpuctajutnyeckas ¢popma. OOpa3zoBaHue COM OMPENENseTcs TeM,
HACKOJIbKO BeJIMKAa pa3HOCTh 3HayeHuid pKa mnapTHepoB, KoTopbie 00pa3yoT cmech. B
HACTOSIIEM M300PETEHHH COCIMHEHUS BKJIIOYAIOT (hapMaleBTHYECKH MPHEMJIEMbIE COJIH, TaXe
€CITi TePMHH "(hapMaLeBTUUECKU TIPUEMIIEMbIE COTU" SIBHO HE YKa3aH.

[0015] Ecnu npencrasieH Wil Ha3BaH TOJIBKO OAUH U30MED, CTPYKTYPBI, IPUBEACHHBIE B
HACTOSIIEM  HM300pETEHHH, TakXKe BKJIIOYAIOT BCE  CTEPEOM3OMEpHbIe  (Hampumep,
SHAHTHOMEPHBIE, TUACTEPEOM30MEPHBIE, aTPOIIOM30MEPHBIE U ILIUC-TPAHC H30MEpHbIE) (OPMBI
CTPYKTYpbIL, Hampumep, KoHpurypaumu R m S s Kakgoro acHMMETPHUYECKOrO LIEHTPA,
koH(purypaunu Ra u Sa nns kaxnoit acummerpudeckoit ocu, konpurypauuu (Z) u (E) neoitHoOH
CBSI3U W IIMC- M TPaHC-KOH(pOpMaLnOHHBIE N30Mepbl. [103TOMY ONMHOYHBIE CTEPEOXUMHYECKNE
M30MEpBbI, a TaKXXe palemMarbl U CMEeCH 3HAHTHOMEPOB, IUACTEPEOM30MEpPOB M ILIMC-TPaHC
M30MEpPOB (IJIs1 ABOWHOM CBSI3U WJIM KOH(OPMALIMOHHBIE) MPEAIaraeMbIX COSAMHEHUI BXOIST B
o0peM Hacrosimero wusoOpereHusi. Ecnu He yka3aHo HHOe, BCe TayTOMepHbIe (HOPMBI
COEAMHEHUH, MpenaraeMplX B HACTOSIIEM H300pPETeHUH, TaKKe BXOIAIT B 00BEM HACTOSINETrO
n300peTeHus.

[0016] Hacrosimee wn3o0peTeHHe TakXKe BKIKOYAET HU30TOMHO-MEUEHbIE COEIMHEHMS,



KOTOpble HAEHTHYHBl YKa3aHHbIM B HACTOSLIEM HW300pETEeHHH, HO OAMH WM OoJjbliee
KOJINYE€CTBO aTOMOB 3aMEHEHBI aTOMOM, O0JIaAar0IUM aTOMHON MacCON MJIM MacCOBBIM YHCIIOM,
OTJIMYAIOIIUMHU OT aTOMHOM MacChl MJIM MacCOBOT'O YHCJIA, OOBIYHO BCTPEUAOLINXCS B MPHPOJIE.
Bce wus3orombl mo0Oro KOHKPETHOrO YKAa3aHHOTO aTOMa WMJIM 3JIEMEHTa BXOIAT B 00BEM
COEAVHEHUH, NpeAsaraeMplX B HACTOSIEM M300pETeHUH, U WX NpPUMEHEeHHs. TunudHble
U30TOIBI, KOTOpPbIE MOXHO BKJIIOUUTb B COCJUHEHHs, TMpeAjaraéMble B HACTOSIIEM
M300peTeHNH, BKIFOYAIOT M30TOIBI BOJOPOAA, YIWIepoaa, a3oTa, Kuciopoaa, docdopa, cepsl,
¢dropa, XJopa u Hoaa, Takue Kak 2H, 3H, 11C, 13C, 14C, 13N, ISN, 15O, 170, 180, 32P, 33P, 353, 18F,
36Cl, 1231 u 1 cooTseTcTBEHHO. Hekoropble U30TOMHO-MEYEHbIE COCIMHEHUS], TIPEAIaracMbie B
HACTOSIILIEM H300peTeHIn (Hanpumep, Mederbie ¢ noMowbio “H 1 *C), mpuMeHIMbI B aHaTH3axX
pacripesiesien st coennHenus w/um cyoerpara B Tkanu. Tpurnuposassbie (1. e. “H) u yriuepon-
14 (. . '*C) M30TOIBI MPUMEHNMBI BCIEACTBHE JETKOCTH X MONYYEHHS H A€TEeKTHPYEMOCTH.
Kpowme Toro, 3amemenue 6oee TsHKETbIMA U30TONIAMH, TAKIMH Kak JIeiTepui (T. e. 2H) MOXET
00ecreunTh HEKOTOpbIE TEPANEBTHUYECKHE IPEUMYIIECTBa, OOYCJIOBJIEHHbIE HUX OOJbIIEH
MeTa0OIMUECKON CTA0MIIBHOCTBIO (HATIPUMED, YBEIMYSHHBIM ITEPHOIOM IMTOJTYBBIBEACHUS in Vivo
WJIA BO3MOKHOCTBIO TIPUMEHEHHUSI MEHBIIUX J103) U MOSTOMY IPHU HEKOTOPBIX YCIOBHUSIX MOTYT
GBITH MPEANOUTHTETbHBIMA. MICITyCKAMOIIIe TO3HTPOHBI H30TOMBI, Takue kak -0, PN, ''C u "*F
NPUMEHHNMBI JUIsl HCCIIEOBAHUH C TIOMOLIBIO MTO3UTPOHHOM 3MuccruonHoi Tomorpaduu (PET) ¢
LEJIbI0 M3YYEHHUs 3aHSATOCTU pelentopoB. M30TONMHO-MedYeHble COEUHEHUs, MpeaJjaraeMole B
HACTOSIIEM H300pETEHHH, OOBIMHO MOKHO IOJIYYUTh 10 METOAMKAM, AHAJIOTUYHBIM PACKPBITHIM
HIDKE Ha CXe€Max W/WJM B MpUMepax B HACTOSLIEM H300pPETEHUH, NMyTeM 3aMEHbl W30TOITHO-
HEMEUEHOI'0 peareHTa Ha U30TOMHO-MEUEHbIN PeareHT.

[0017] Tepmun "anudarudeckuit" wnu "anudarudeckas rpynna" wim "amudarudeckas
uenp" MpH HMCIONB30BAaHMM B HACTOSIEM H300peTeHUH O3Ha4YaeT OOJIaNAoLIyI0 JIHHEHHOM
Henblo (T. € HEepa3sBEeTBICHHYIO) MM PAa3BETBJICHHYIO, 3aMEIIEHHYIO MM HE3aMELICHHYIO
YTJIEBOIOPOAHYIO IIeTlb, KOTOPAasi SIBJISIETCS MOJIHOCThIO HACBHILEHHONW KOTOpPasi CONEPKUT OIHY
win OoJibliee KOJUYECTBO KPATHBIX CBszel. Ecnu He yka3aHO WHOe, anu(aTHYeCKHe TPYIIIbI
cogepxar 1-20 anudpaTuueckux aTOMOB yriepoza. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS
anmudatuueckue rpymnmbl comepkat 1-10 amudarmueckux aToMoB yriepoma. B mpyrux
BapHUAHTAX OCYILIECTBIEHHs aiu(aTtudyeckue rpymnmel comepkutr 1-8 ammdarndeckux aTomMoB
yriaepona. B Apyrux BapuaHTax OCYIIECTBJICHUS aimu(aTtudeckue TPYIIbl comepkur 1-6
annpaTUUECKUX aTOMOB yriepoja. B Ipyrux BapuaHTax OCYIIECTBIICHHs anupaTHUECKue
rpymmel cogepkar 1-4 amidaTndeckux aTOMOB yIJIeposia U B APYTUX BAPHAHTAX OCYINECTBICHHS
anmudarmaeckue rpymnmsl cogepxkar 1-3 wim 1-2 anudarnueckux atomos yriepona. [lonxonsiue
annpaTUUECKue TPYIIbl BKIIOYAIOT, HO HE OrPAHUYUBAIOTCS TOJBKO MMM, JHHEHWHBIC WIIH
pa3BETBIEHHbIE, 3aMEIEHHble WJIM He3aMEIlleHHble AaJKWIbHbIE, AJKEHWIbHbIE WU
aNKWUHWIbHBIE Tpynnbl. KOHKpeTHble mpuMepbl annpaTUUeCKUX TPYI BKIKOYAIOT, HO He
OrPaHUYMBAIOTCS TOJBKO MMH: METWJ, STHJI, NMPOMNIJI, OYTHJI, HU3OMPOINWI, U300YTHJ, BUHHII,
BTOP-OyTmi1, Tper-OyTui, OyTeHWs, MpOmaprujl, aueTWwIeHWI U T. I. AnudaTHyueckas rpymnmna

onucbiBaercst TepMuHOM "Cyy anudarudeckas"; TAe X U Yy SBISIOTCA MUHUMAJIbHBIM U



MaKCHMAaJIbHBIM KOJIMYECTBOM aTOMOB YIJIEPOAa, O0Pa3yIOIINX alu(paTHIECKyIO LeTb.

[0018] Tepmun "anxun" (kak B "ankwibHOM wenu" wiM "amkuiabHOH rpynme") mpu
UCTIONb30BAHUM B  HACTOSINEM HM300pPETEHHM O3HAYaeT HACBIIEHHBIH JIMHEHHBIA WM
o0yajmaroIuii pa3BETBIEHHON LEMbI0 OJHOBAJEHTHBIM YIIIeBOMOPOAHBIN panukan. Eciou He
yKa3aHO MHOE, aJKWibHAs rpymmna conxep:kut 1-20 atomos yriepoaa (Hampumep, 1-20 atomos
yrinepona, 1-10 aromos yraepona, 1-8 aromoB yrinepona, 1-7 aromoB yriepona, 1-6 aromoB
yraepona, 1-4 aromoB yriepoma wiu 1-3 aTtomoB yriepona). IIpumepsl amKMIbHBIX TPYIIIT
BKJIFOYAIOT, HO HE OTPAHUYMBAIOTCS TOJIBKO MU, METHJI, STUJI, H-IIPOIUJI, U30NPOIUJI, H-OyTHII,
300yt cuM-OyTunl (BTOp-OyTHII), TpPeT-OyTHJ, MEHTHJ, TeKCHJI, TeNTWI, OKTWI U T. IL
AnkuibHas rpynmna onuchiBaeTcs TepMuHoM "Cy.y ankun"; rie X Uy siBJIA0TCS MUHHMAJbHBIM U
MaKCHMAaJIbHBIM KOJIMYECTBOM aTOMOB YIJIEPOAa, OOPa3yIOIIHX AJKHIbHYIO LIEMb.

[0019] Tepmun "ankenun" (kak B "aJKeHWIbHOH lenu" Wi "aJKeHWIbHOH rpymme")
O3HayaeT JIMHEWHbIH WM  OONQHaroI(uil  pa3BETBICHHOW  IIEMBI0  OJXHOBAJICHTHBIN
YIJIEBOAOPOAHBIA paJuKal MO MEHbIIEH Mepe C OJHOM KpPaTHOW CBA3BIO, T. €. YIJIepOA-
YIJIEPOAHON sp2 JIBOMHON CBSI3bIO, T7l€ QJIKCHWIbHBIM paguKal BKJIKOYAET pPaauKabl,
obnamaromue "muc" u "Tpanc" opueHTaUMAMH, WK anbTepHaTHBHO, "E" u "Z" opueHTarmsimu.
Ecnu He yka3zaHO WHOE, aIKeHWJIbHAS Tpymnmna conepkut 2-20 aroMoB yriepoaa (Hanpumep, 2-20
atoMoB yriepoaa, 2-10 atomoB yriepona, 2-8 aTomMoB yriepozaa, 2-6 aToMoB yriepoaa, 2-4
aToma yriepona wuiau 2-3 aroma yriepona). I[lpumepsl BKIIIOYAIOT, HO HE OTrPaHUYUBAIOTCS
TOJbKO MMM, BUHWJ, QAN W T. N. AJIKEHWIbHas TPynna ONMChIBaeTcs TepMuHOM "Ciy
ankeHun", rae X U y SBISIOTCS MHUHUMAJbHBIM U MAaKCHUMAJbHBIM KOJMYECTBOM aTOMOB
yriepoza, 00pas3yoLINX alKeHUIbHYIO LEMb.

[0020] Tepmun "ankuuun" (kax B "aJKUHUIBHOW Lenu" WM "aJKMHUIBHOW rpyrre")
O3HAYaeT JIMHEWHBbIM WM pa3BETBICHHbIM OJHOBAJIEHTHBIM YIVIEBOAOPOAHBIA paguKald IO
MEHBbLIEH Mepe C OAHOM KPAaTHOM CBS3bIO, T. €. YIJIEPOA-YIIEPOAHON Sp TpOHHOH cBsi3bto. Eciu
HEe YKa3aHO WHOE, aJKUHWJIbHAs rpymma comepkut 2-20 atromoB yriepona (Hampumep, 2-20
aToMoB yriepoxaa, 2-10 atomoB yriepona, 2-8 aTomMoB yriepoaa, 2-6 aToMoB yriepoxaa, 2-4
aToma yrjepona uiau 2-3 aroma yriepona). [Ipumepbl BKIIIOYAIOT, HO HE OTrPAaHUYUBAIOTCS
TOJBKO MMM, 3TUHHJI, MPONMUHUI U T. M. AJKUHWIbHAs Ipynna onuchiBaercs TepMuHOM "C,.y
ankuHUI", TA€ X U Yy SBJAIOTCA MHUHMMAJIbHBIM M MAaKCHUMAaJIbHbIM KOJIMYECTBOM aTOMOB
yriepoza, 00pasyoUINX aIKHHUIBHYIO LIEMb.

[0021] Tepmun "umkmoamudarudeckuit' (win "HeapoOMaTUYEeCKWH KapOOIMKI",
"HeapoMaTHueckuil kapOommkimi", "HeapoMaTHUECKyr0 KapOoUMKINYeckass rpynma" HIn
"uKToanugaTHyecKkoe KONMbLO") O03HAdaeT LMKJINYECKUH YIIIEBOJOPOX, KOTOPBINA SIBISETCS
MIOJTHOCTBIO HACBIIIEHHBIM HMJIM KOTOPBIH CONEPKUT OIHY HIJIM OOJbIee KOJHMYECTBO KPATHBIX
CBsA3€l, HO He sBIAETCS AapOMAaTHYeCKUM W KOTOPBIM COAEPKUT OJHO IOJIOKEHHE
IIPUCOEANHEHUs] K OCTalbHON 4acTH MOJIEKyJNbl. B OIHOM BapuaHTe OCYLIECTBJIEHUS TEPMUH
"ukoanudarnyecKuit” O3Hay4aeT MOHOLMKIINYECKHUH Cs-g yTJI€BOIOPOA WJIH
MoHonukinnaecku Cs-12 yriesopopon. Liuknoanudarnieckoe KOJIbIO OMUCHIBAETCS TEPMUHOM

"Cxy nuKJOANupaTudeckoe"; rae X U Yy SABISIOTCS MHHUMAQIBHBIM U  MAaKCHMAJIbHBIM
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KOJIMYECTBOM aTOMOB yTJiepoAa, o0Opa3yromux HuKjIoamudpaTundeckoe Konbio. [loaxonsinue
UKJIOATN(aTHUECKIE TPYIIIbI BKIIIOYAIOT, HO HE OTPAHUYHBAOTCS TOJIBKO UMHU, LIUKJIOATKHUJ,
LUKJIOATIKEHWT U [UKIOANKUHIIL. [Ipumeps! anupaTudecKuxX TPy BKIOYAKOT ITUKJIOMPOIINI,
LUKJIOOYTHJI, MHUKJIOMEHTIJI, LUKJIOMEHTeHWI, LUKJIOTeKCHJI, LUKJIOT€KCeHWI, LHMKJIOTENTHII,
LUKJIOTeNTeHW, HOPOOPHWJI, LMKJIOOKTHJ, LHUKJIOHOHWJ, UHUKJIOAELUWI, LUKJIOYHICLHII,
LUKJIOAOAELUI U T. II.

[0022] "Hukmoanmkun" wid "IUKIOAJKWUIBHOE KOJBLO" TMpPH HCHOJb30BAHUU B
HACTOSIIEM HW300pETEHHWH O3HAYaeT KOJBIEBYK) CHUCTEMY, KOTOpas SBJISIETCS TOJHOCTBIO
HACBIIIEHHOW W KOTOpasi COAEP’KUT OJIHO TOJIOKEHHE TPUCOSIUHEHHUsS] K OCTaJbHOM YacTH
MoOJleKyibl. B omHOM BapuaHTe OCYLIECTBJIEHHUS TEPMHH "LUKIOAIKUI'  O3Ha4aeT
MoHOIMKIN4YeCkuid Cs3-;p HACBIIEHHBIM yriaeBoaopon. Hampumep, TepMuH "HHMKIOATKUAT"
O3Ha4yaeT MOHOUUKIN4YeCKuil (C3-; HACBIIIEHHBIN YTIEBOAOPOA WM MOHOUUKIWYeckui Cs-g
HACBIIIEHHBIA yriaeBoxopon. lloaxopsimue OUKIOATKWIbHBIE TPYNIbl BKJIIOYAKOT, HO HE
OTPAHUYUBAIOTCS TOJBKO HWMH, LUKJIOMPOMIII, LUKJIOOYTHI, LHMKJIONEHTHJ, LUKJIOTEKCHII,
LUKJIOTENTHJI, HOPOOPHWJ, IHUKJOOKTWI, LHMKJIOHOHWI, UWKJIONCUWI, IUKJIOYHICIHII,
LUUKJIOAOAEUMI U T. N. L{MKIOaNKUIbHOE KOJNBLUO OMHUCBHIBAETCS TEPMUHOM "C, .y LHUKIOATKUI";
rne X U y SBISIOTCS MHUHUMAJIBHBIM M MAaKCUMAJIbHBIM KOJIMYECTBOM aTOMOB YTJIEPOJa,
00pa3yOIINX MUKJIOATKHUIBHOE KOJIBLIO.

[0023] ITpu uCMONB30BAaHUK B HACTOSIIIEM M300peTeHuu "apuil" O3Ha4YaeT 3aMelleHHbIe
WM He3aMElIeHHbIE CONeprkKallhe OIHO KOJbLO apOMaTUYECKHE TPYIIbI, B KOTOPBIX KaKIbIM
aTOMOM KOJIbLIa SIBJISIETCS yryiepoAd. lIpeanodruTensHO, €Ciau KOJIBLIOM SIBJSAETCS S-7-4j€HHOE
KOJIbLIO, OoJiee MPENNOYTUTENBHO O-UJIeHHOE KOJIBIO. APUJIbHBIC TPYIBI BKIFOYAIOT, HO HE
OTPaHHYHUBAIOTCS TOJBKO UMH, (heHus, (eHOJ, aHUINH U T. 1. TepmuH "apui" Takke BKIHOYAeT
"momuuukImT”, "MoMMUUKI" U "MOMHIUKINYeCKHe" KOJbLEBbIE CHCTEMBbI, COAepIKaIlINe J1Ba WU
OoJiblIee KOJIMYECTBO KOJIEl, B KOTOPBIX JBa WMJIHM OOJbIIee KOJHMYECTBO aTOMOB SIBJISTFOTCSI
OOLIMMHU [T IBYX COCEIHMX KOJIELl, HampuMep, KOJbIa SIBJISIIOTCS "KOHIEHCUPOBAHHBIMU
KOJiblIaMU", TZe TO MEHbIIeH Mepe OIHO M3 KOJIeH SIBJIAETCS apOMaTHUYECKUM, Hampumep,
OPYTMMH  [UKJIAYECKUMU  KOJbIAMH  MOTYT OBbITh  LMKJIOAJNKHUJIBL,  LUKJIOAJTKEHUJIBL,
LUKJIOAJKUHUJIBI UM apOMAaTUYECKUE KOJIbLIa. B HEKOTOpPBIX MPEANOYTUTENIbHBIX BapUaHTaX
OCYILECTBJIEHUs] TOJULUKIBl BKJIIOYAOT 2-3 Kojibla. B HEKOTOPBIX NPEANOUYTUTEIBHBIX
BApUAHTaX OCYIIECTBJICHHUS TOJULUKJINYECKHE KOJIbLIEBbIC CHCTEMBbI BKJIOYAIOT J1Ba
IUKJIMYECKUX KOJIbIAa U 00a KOJIbIla SIBJISTIOTCS apoMaTudeckuMu. Kakmoe U3 KoJel MOJTHINKIIa
MOKET OBITh 3aMEIIeHHBIM WM HE3aMEIleHHbIM. B HEKOTOPBIX BapHUaHTaX OCYILIECTBIICHUS
KK 0€ KOJBLIO MOJIULMKIIA COAEPKUT OT 3 10 10 aTOMOB yriieposia B KONbLE, IPEANOYTUTEIBHO
or 5 mo 7. Hanmpumep, apuiibHbIe TPYIIbl BKJIIOYAIOT, HO HE OrPAHUYHMBAIOTCS TOJBKO UMM,
benun (OeH30J), TONWUJ, AaHTpaUeHWI, (DIYOPEeHW, WHISHWI, a3yJIeHWI U HaQTUJ, a TaKxKe
CKOHJICHCUPOBaHHbIE C OeH30JI0M KapOouukiudeckne (QparMeHTs, Takue Kak 5,0,7,8-
TeTparuAPOHA(TIU U T. II. B HEKOTOPBIX BapHaHTaX OCYIIECTBIIEHUS apWJI MPEACTABIISIET COOOH
COZIepIKAIIYI0 OFHO KOJIBLO apOMATHYECKYIO Irpymnmny. B HEKOTOpPBIX BapuaHTaX OCYILECTBJICHUS

apuJl MpeacTaBisieT coOON COomepIKallyro Ba KOJbLIA apOMATHUYECKYIO Ipymnmy. B HekoTopbIx
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BApUAHTAaX OCYIIECTBJIECHUS Aapuil TMpPEACTaBIsieT COOOM  CconepiKallyr TpHU  KOJbLA
apOMaTUYECKYIO IpyMIy.

[0024] 'Terepormkn” (wnu  "reTepoUUKIWI' MUK "T€TEPOLMKIMYECKUH" WM
"TeTepOIMKINYECKOe KOJBIO") IMPH MCIOJB30BAHUM B HACTOSINEM H300pETEHHUH O3Ha4aeT
KOJIBLIEBYIO CHCTEMY, B KOTOpPOH OAMH WM OOJbllee KOJMYECTBO 3JIEMEHTOB KOJIbLA
IPEACTAaBISIIOT COOOH HE3aBUCHMO BBIOPAHHBIH Te€TEpOATOM, KOTOpas SIBJISETCS IOJHOCTBHIO
HACBILIEHHOH WJIM KOTOpas COAEP’KUT OAHY MJIM Oobliee KOJMYECTBO KPATHBIX CBs3EH, HO
KOTOpasi He SIBJISIETCS] apOMaTHUYEeCKUM U KOTOPasi COAEPIKUT OJHO TOJIOKEHNE PUCOEIUHEHUS K
OCTaJIbHOW 4YacTH MOJIeKYJibl. Eciiu He yka3aHO MHOE, B HACTOALIEM H300PETEHHH TeTepPOLIUKII
HCIIOJIB3YETCsl, KaK CHHOHHUM '"HeapoMaTHYeCKOro rereponukia”. B HEKOTOPBIX Ciaydasx TEpPMUH
MOJKHO HCIIOJIb30BaTh B BBIPAXKEHUU "apOMaTUYECKUH TIeTepoLuKa” W B 3TOM Clydae OH
O3HauaeT 'reTepoapuiibHYIO TpYyMIy', OINpeneNeHHY0 Hike. B  HEKOoTOpbIX BapuaHTax
OCYILECTBJIEHUs] TETEPOLIMKII COACPKUT 3-8 3JIEMEHTOB KOJibLa WK 3-10 3J1EeMEHTOB KOJIbLIA U B
HEM OIWH WM OoJblIee KOJWYECTBO 3JIEMEHTOB KOJbLA MPEACTABISIIOT COOOH rerepoarom,
HE3aBUCHMO BBIOPAHHBIA M3 a30Ta, KUCJIOPONa M Cepbl. B Apyrux BapmaHTax OCYINECTBIICHUS
T€TEePOLMKII MOKET MPENCTABIATh COOOH MOHOLMKJI, comepskamuii 3-7 s31eMeHToB Konbua (2-6
aToMOB yriepona u 1-4 rerepoaroma). Hammpumep, 10 3 KOJBLEBBIX FeTEPOATOMOB, HE3ABUCHUMO
BBIOPAHHBIX U3 a30Ta, KUCJIOPOZA U CEPBI.

[0025] ITpumepsl reTepOLMKIMYECKUX KOJELl BKJIIOUYAKOT, HO HE OTPAaHUYMBAIOTCS TOJBKO
UMM, CIEAYIOIIMEe  MOHOLMKIBL  2-terparuppodypanui, 3-terparuapodypanmn, — 2-
TeTparuapoTHOGeHm, 3-TeTparuapoTuodpenu, 2-mopdonmnno, 3-mopponuHo, 4-mopdonauHo, 2-
TuoMop¢onuHo, 3-THomMopdoarHo, 4-THoMopPONNHO, 1-MMPPONUANHII, 2-THUPPOTUANHUI, 3-
MUPPOIUANHUIL, l-TeTparuaponunepasuHu, 2-TeTparuAponunepasuHul, 3-
TE€TPAruAPONUNEPA3UHUT, |-NMUNEepUINHNI, 2-TUNePUAUHII, 3-TMUNEePUANHNI, |-NMupa3onuHu,
3-mupa3oNuHWI, 4-NMUPa3OJIMHWI, S-TIHUPA3ONUHWI, |-MunepuauHWI, 2-NMUNEPUAUHUI, 3-
MUNEPUIUHW, 4-MUNEPUNAUHUI, 2-TUA30JIUAUHWN, 3-THA3OJUAWHWI, 4-THa30auguHuI, 1-
UMUIA30JUANHNAT, 2-UMUIA30IUINHIT, 4-UMUIA30MUIUHIIL, S-UMUIA30IUIUHIIL.

[0026] Tepmun '"rerepoapun" (wim "rerepoapoMaTHuecKui" WM "reTepoaprIIbHAas
rpynma"  win  "apOMAaTUYEeCKWH TeTepOlMKJI' WM 'TeTepoapwibHOE KOJbLO") MpH
UCTIOJIB30BAHUH TI0 OTAENBPHOCTH HJIM B KaueCTBE 4YAacTU Oojiee KPYMHOro (pparMeHTa, Kak B
"rerepoapuiankuie” UM "'reTepoapuNIaKOKCUTpymnme”, O3HauaeT KOJbLO, KOTOPOe SIBJSETCS
apOMAaTUYECKUM M COAEPKUT OAMH MM OOJbIlee KOJIUYECTBO KOJIBLIEBBIX TI'eTEPOATOMOB
(marmpumep, 1 miam 2 KONBLEBBIX aTOMa a30Ta), CONEPKUT OT 5 [0 6 3JIIEMEHTOB KOJbLA H
KOTOPBIM COAEPKUT OJHO TMOJIOXKEHHE MPUCOEAMHEHUs] K OCTaJbHOM YacTH MOJIEKYJIbL.
I'erepoapuibHble KOJNbIa BKIIOYAIOT, HO HE OrPaHUYMBAIOTCA TOJBKO HMH, CIEAYIOIINE
MOHOIMKIBL  2-Gypanun, 3-¢ypanwir, N-UMUAa30MWI, 2-UMUAA30NWIL, 4-UMHIA30JIAN, S-
UMHIA30JIMI, 3-HU30KCA30JMI, 4-M30KCA30JMI, S-U30KCA30JHMJI, 2-0KCa30jI, 4-0KCa3ojwi, S-
okcazonui, N-NUpponui, 2-MUPPOIUI, 3-TUPPOIWN, 2-MUPUAWT, 3-NMUpUAWUN, 4-nupuauni, 2-
NUPUMHUIUHII, 4-TIUPUMUIUHNAT, S-MUPUMUANHII, TUPUAA3UHII (HAIIpUMep, 3-TIMPUIA3HHII),

2-Tnasonui, 4-THA30MWJI, S-THA30JWII, TEeTPasoiauy (HarpuMep, S-TeTPa3oyini), TPHA3OJIHI
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(Harpumep, 2-TPUA30MWI U S-TPUA30JMI), 2-THEHWJ, 3-THEHWI, NMUPa3oiui (Harmpumep, 2-
nupaszo), usotuasomwi, 1,2, 3-okcagmazonun, 1,2,5-okcamuazommn, 1,2,4-okcanuasosm,
1,2,3-tpuazonun, 1,2,3-tuaauazonun, 1,3,4-tuanuazonun, 1,2,5-Tuanuaszonui, MOUPA3UHUI,
1,3,5-TpuazuHun.

[0027] Tepmun "konblieBol atoM" o3Hadaer atom, Takoi kak C, N, O unu S, koTopsIit
ABIISETCSA JaCTbIO apoOMaTU4YECKOro KOJIbLIA, LIUKJI0ATH(ATHIECKOTO KOJIbLIA,
reTepOLIMKINYECKOrO WIN reTepoapuibHOro Konbla. "CHocOOHBINH K 3aMEINeHHIO KOJbLEBOH
aToM" mpeacTaBisieT COOOM KOJIbLIEBOM aTOM YIJIEpOIa HIIH a30Ta, CBSA3aHHBIN MO0 MEHbILEH Mepe
C OOHMM aTOMOM BOAOpoAa. Bomopoa MOXKHO HeoOsI3aTeNbHO 3aMEHHUTh TMOAXOISIIeH
3amernaroneit rpymnmnoi. Takum oOpa3oM, TEpMHH "CITOCOOHBIN K 3aMELIEHUIO KOJIBIIEBOM aToM"
HE BKJIFOYAeT KOJBIIEBOH aTOM a30Ta WJIM aTOMBI YIJIEPONa, KOTOPbIE SIBISOTCS OOIIMMHU IS
IBYX KOHJIEHCHPOBAaHHBIX Kouel. Kpome Toro, "crnocoOHbIH K 3aMEeIeHUI0 KOJIbLIEBOH aToM" He
BKJIFOYAET KOJIbLIEBBIE aTOMBI YVIJIEpOJa WM a30Ta, €CJIU B CTPYKTYpE MOKA3aHO, UYTO OHH YKe
NPUCOCANHEHbI K OJHOMY WM OOJbIIEMY KOJMYECTBY (PparMeHTOB, HE SIBISIOIIMXCS
BOJIOPOZIOM U HET BTOMOB BOZIOPO/1, TOCTYITHBIX JJISl 3aMELEHHS.

[0028] "T'erepoaToM" O3Ha4aeT ONMH WU OOJbIIEE KOJHMYECTBO aTOTMOB KHUCJIOPOIA,
ceprel, a30Ta, BKJIIOUAs JIOOYI0 OKHCIEHHYIO (OpMy a30Ta, Cepbl, KBATEPHH30BAHHYIO (opMmy
OCHOBHOTO a30Ta WJM CIIOCOOHBIH K 3aMEIIEHHI0 a30T TIeTePOLMKINYECKOTrO WM
reTepoapuiIbHOrO Kojbla, Hampumep, N (kak B 3,4-nurunpo-2H-mupponune), NH (kak B
nupponuauamie) umi NR* (kak B N-3aMeeHHOM NUPPONTHIANHHIIE).

[0029] B HEKOTOpBIX BapHaHTAaX OCYIIECTBJICHHUS [[BA HE3aBUCHUMBIX ()parMEHTa MOTYT
ObITh OOBEOUHEHBI C aTOMOM (aTOMamH), C KOTOPbIM CBsi3aH KaXIblii (parMeHtr, ¢
o0pa3oBaHHEM S5-8-4JIEHHOIO apWJIBHOTO WJIM Te€TEePOApWIbHOrO KOJbLA HIN 3-8-4JIEHHOTO
LUKJI0ATH(ATUIECKOr0 KOoJblia (Hampumep, 4-6-4iIeHHOTro LHMKJIOANKHIIA) WIH TeTePOLMKIIIIIA.
Tunuusble KOJIbLA, KOTOPbIE 00Pa3yOTCs, KOT/AA 1Ba HE3aBUCUMBIX 3aMECTHTENST OO bEANHSIIOTCS
¢ aromMoM (aromMamu), C KOTOPbIM CBSI3aH KaXKAbIH ()parMeHT, BKJIOYAIOT, HO He
OTPaHUYMBAIOTCS TOJIbKO WMH CJCIYIOLIME. a) JABa HE3aBUCHMBIX 3aMECTHUTENs, KOTOpbIE
CBSI3aHBbI C OJJHIM aTOMOM M OOBEIMHSIOTCS C STHM aTOMOM C 0Opa30BaHHEM KOJIbIIa, riue oda
3aMecTuTeIsi OOBEAMHSIOTCS C aTOMOM, C KOTOPBIM OHHM CBfI3aHbL, C OOpa3oBaHUEM
reTEePOLMKIINIA, TeTepOapIiia, LUKIOATU(PATHUECKOrO WIM apWIbHOTO KOJIbLIA, /1€ TPyIMIa
NPUCOEIMHEHA K OCTAJbHON YaCTH MOJIEKYJIbI B OJHOM MOJIOKEHHH MPUCOCOHHEHUs, U b) nBa
HE3aBUCHMBIX 3aMECTHUTENSI, KOTOPBIE CBSA3aHbI C PA3HBIMH aTOMaMHU U OOBEIUHSIOTCS] C 00OUMHU
STUMH aToMaMH ¢ O00pa30BaHHEM Te€TEPOLMKINIA, TeTepoapuiia, LUKIOATU(PaTHIECKOrO N
ApWJILHOTO  KOJIbIla, rAe oOpa3oBaBIIeecss KOJNbLO oOOiagaer JBYMsl  TOJIOKESHHSIMU
NPUCOEIMHEHHUS K OCTAJIbHOW YaCTH MOJIEKYJIBL.

[0030] Cnenyer moHUMATh, YTO MHOKECTBO APYTUX KOJIEI] MOKET 00pa3oBaThCs, KOraa
7IBA HE3aBHCUMBIX 3aMECTUTENs] OOBEAMHSIOTCS C aTOMOM (aTOMamH), C KOTOPBIM CBsI3aH
KQXIbI 3aMECTUTENb, W TMOAPOOHBIE TMPHUMEPHI, IPHUBEAEHHBIE BbIME, HE SBISIOTCS
OrpaHUYNBAIOIIMMU.

[0031] Kak moka3aHO B HAcCTOsIIEM H300PETEHHUH, CBSI3b HAIIPABJIEHHAs] OT 3aMECTHTEJIsS
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K LEHTPy OJHOTrO KOJiblla B COIEp Kalleil HECKOJBbKO KOJel cucTeMe (KaK MOKa3aHO HHUXKeE),
OIMCHIBAET BBEAECHUE 3aMECTUTENIS B JIFO0OE CIIOCOOHOE K 3aMELIEHUI) MOJIOKEHUE B JIDOOM U3
KOJIeIl B ConeprKaleil HeCKONbKO KoJjen cucreme. Hampumep, ¢opmyna D3 omnuceiBaeT

BO3MOJKHOE 3aMellleHre B JIF0OOM U3 TOJIOKEHUH, yKa3aHHbIX B (hopmyie D4:

X
X X
E—X N X
N X N
H |
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[0032] OpHako, ecnu ABa KOJbLIA B COMEprKalleld HECKOJBKO KOJIEI] CUCTEME COAEpIKaT
pa3Hble 3aMECTUTENN CO CBSI35IMH, HAMNPABJICHHBIMU OT LIEHTPA KaXXIOro KOJbLA, TO, €CIU He
YKa3aHO MHOE, KKl 3aMECTUTENb XaPAKTEPU3YyeT 3aMELICHUE TOJIBKO MO KOJbIY, K KOTOPOMY
oH mpucoenuHeH. Hampumep, B ¢dopmyine D6, Y sBisercs HEOOs3aTeNbHBIM 3aMECTUTEIEM
TOJIBKO KOJblIa A 1 X SIBJIIETCS] HEOOS3aTEIbHBIM 3aMECTUTENIEM TOJIBKO Koublia B.

L
| {\/ B =X

'

N~ o -

Dg

[0033] Ilpu uCHONB30BAHUHM B HACTOSIIEM H300pPETEHHH TEPMHUH "aJKOKCUTpyIa"
O3HA4YaeT AJKUJIbHYIO TPYIINy, ONpPEIENIEHHYIO BBIIE, NPUCOCAMHEHHYI0O K MOJIEKYJe WM K
Apyrod Lemu, WA KOJbLly, 4epe3 aTom kuciopoxa ("amkokcurpymma" T. €. —O—ankun).
Tepmun "ankeHokcurpynma" O3HAuUaeT AJKEHUJIbHYIO TPYIIYy, ONPEAENEHHYIO BBIIIE,
NPUCOEINHEHHYI0 K MOJIEKyJle WIM K JPYrod Lienu, WM KOJIbIy, 4epe3 aToM KHCIOpoaa
("ankenokcurpynma" T. €. —O—aJKeHW).

[0034] Tlpu uCHONB30BAaHUU B HACTOSIIEM HW300PETEHUH TEPMUHBI 'TajoreH" W
"ranorenua"” ozHauaroT ¢prop (F), xmop (Cl), 6pom (Br) unu oz (I).

[0035] Tepmuns! "ranoreHankmn", "rajoreHankeHun’, "rajoreHanudarnyeckas rpymmna’
U "TaJIOreHAJIKOKCUTPYyINa" O3HAYAIOT AJIKIII, aJIKeHWI, anu(aTUYecKyr0 WU aJKOKCUTPYIIY,
KaK B Cjy4ae, KOrJa OHH MOTYT OBbITh 3aMEINEeHbl OJHUM WU OOJIBIINM KOJHYECTBOM aTOMOB
ranoreHoB. Hanpumep, C; 3 ranoreHankui mosxet npencrasisite coboit —CFHCH,CHF, u Cy;
raJIOreHAIKOKCUTPYIINa MOXeT npeAacTaBysath codoit —OC(Br)HCHF,. DTot TepMuH BKIIFOYaeT
nepdropupoBaHHbIe ankmibHbIe rpynmnbl, Takue kak -CF; u -CF,CFs.

[0036] Tlpu wCMONB30BAHUM B HACTOSINEM H300pPETEeHUM TEPMUH "MHMAaHOTpyIma"
o3HauaeT -CN unu —C=N.

[0037] Tepmun "ruapoxkcun” unu "ruapokcurpynmna” ozHauaer —OH.

[0038] IIpu ucoIp30BAaHUK B HACTOSIIIEM HM300peTeHNH "KapOOHWI", NCTIONB3YIOLIHICS
IO OTAENBbHOCTH WJIM BMECTe C Apyroil rpynmoi, ozHadaer —C(0) — wm -C(O)H. Hanpumep
IIPHU UCTIOJIb30BAHUN B HACTOSIIIEM M300pPETeHUU "aJIKOKCUKApOOHMI" O3HAYaeT TPYIIY, TAKYIO
kak —C(0)O(ankwmn).
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[0039] ITpu rcronb30BaHUM B HACTOSIIIEM M300peTeHuu "okcorpymnmna" o3Hadaer =0, rae
okcorpymnmna oOb[YHO, HO HE BCErja NMPHUCOENNHEHa K aToMy yriepoaa (Hampumep, OHa TakiKe
MOJKET OBITh NMPUCOEANHEHA K aToMy cephl). B ammdarndeckyro menb HEOOS3aTENbHO MOXKET
ObITh BKJIIOUEHA KapOOHWJIBbHAs TIpyIa HJIM OHAa HEoOsS3aTeNbHO MOXKET ObITh 3aMelleHa
OKCOTpYMIoOH U 00a BhIpaKEHHsI O3HAYAIOT OHO U TO ke: Hampumep, —CH,-C(O)-CH3. Ecnu
"okco" rpymma yka3aHa, KaKk BO3MOXXHBIH 3aMECTUTEJb KOJIbIA WJIM JPYroro ¢gparmMeHta Wiu
rpynnsl (Hampumep, AaJKWIBHOM Lenu), cleayeT IOHMMaTh, YTO CBS3b MEXIY aTOMOM
KHCJIOPOZia YKa3aHHOM OKCOTPYIIbI M KOJBLIOM WM (PparMeHToM, K KOTOPOMY OH IPUCOEIUHEH,
Oyner NBOIHON CBSI3BIO, JA)KE €CJIM HMHOTAA OHA MOKET ObITh H300pakeHa OMHOMN JIMHHUEH.

[0040] TIlpu wucmonB3OBaHMM B HACTOsIIEM H300peTeHuu "kapOOHOBasi Kuciaora"
npencTaBisier coOOH OpraHMYecKoe coenuHeHue, conmepskamee kapookcunpHyo (-C(=0)-OH)
rpyrmmy.

[0041] Tlpu mCHONB30BAaHUHM B HACTOSIIEM H300pETEHHH "aKTHBHUPOBAHHBIA CIIOXKHBIMI
3¢up" O3HaYaeT CIOKHO3(HUPHYIO TPYIIy, KOTOpas JIETKO BBITECHSETCS aMUHOTPYIMIION I
aMHIIpa3oHOBOH rpymmoil. Hanpumep, akTHBHpOBaHHAS CIOXKHO3(UPHAS IPYTIa COAEPIKUTCS B
rpynnie -C(=0)OE’, rne -OE’ o3HauyaeT jerko OTIIEIUISIOIIYIOCS TPYIIY, KOTOPYH) JIETKO
MO3KHO BeITecHUTH. Hanmpumep, -OE’ BeiOpan u3 -O-(CH,CF3), -O-(autpodenun) (Hanpumep, 2-
wi  4-aurpodenmn), -O-(auautpodenun) (Hampumep, 2,4-TUHATPO(EHUIIOBBIA CIIOKHBINA
a¢up), -O-(tpuxnopdenun) (Hanmpumep, 2,4.5-tpuxnopdenun), -O-(nentadropdpenmn), -O-
(cynsdorerpadropdenun) (Hampumep, 4-cynbdo-2.,3,5,6-rerpadropdenrn), -O-
(cykmuaumummn), -O-(6enzorpuaszon), -0O-(7-azabenzorpuazon), -O-(pramumummn), -O-(5-
HOpOOpHEH-3H10-2,3-nukapOokcunmun) um -O-(cynpdpocykiuaumuamn). B gactaoctu, -OF’
npencrasisier coboit -O-(CH,CF3;). B omHOM BapuaHTe OCYLIECTBJICHUS aKTUBHPOBAHHBIM
cnoxkubM 3¢ upom siBisiercs: CF3C(=0)OCH,CFs.

[0042] ITpu UCTIONIB30BAHUU B HACTOSILIEM M300pETeHHUHU "CIOXKHBIA THOAHP" O3HAYaeT
CIOKHYIO THO3(DHMPHYK Tpymmy, KOTOpas JIETKO BBITECHSETCS aMUHOTPYIION MK
aMHIIpa3oHOBOM rpynmoi. Hanmpumep, cioskHast THO3(UpPHAS Tpynna COAEPKUTCS B TPYIIE -
C(=0)SR’, rme -SR’ o3HauaeT Jerko OTIIEIUISFOIIYIOCS TPYIITy, KOTOPYI JIEFKO MOKHO
BBITECHHTb.

[0043] IIpu uCnonb30BaHUU B HACTOSIIEM H300pEeTeHUU '"TaJOT€HAHTHIPUI KUCIOTHI "
npeacTaBisieT coOoi opraHwueckoe coenuHeHue, comepikamee -C(=0)-X, rme X o3HauaeT
rajioreH.

[0044] Tlpu wuCHONB30BAaHWU B HACTOSINEM H300peTeHUH "THOALMJITaJIOreHHT"
npencraBisier coOoil opraHudeckoe coenuHeHue, conepkamee-C(=S)-X, rme X o3Hauaer
rajioreH.

[0045] Ilpm wWCMONB3OBAHMM B HACTOSIIIEM HM300pPETEHUH "aHTHUAPUA KHUCJIOTHI"
NpeACTaBsieT COoOOM OpraHMYecKoe COEAMHEHHUE, COoneplkallee /B AalWJIbHbIE TIPYIIIIbL,
CBSI3aHHBIE C OJJHIM aTOMOM KHucjopona. Takke BKIIIOYEHbI CMEIIAHHBINA aHTUAPUI, B KOTOPOM
OJlHA M3 ABYX ALWJIBHBIX Ipymnn oOpas3oBaHa u3 (ocopHOil KuCIoThl, (POCHOHOBON KUCIOTHI

WUJIM OKCUMHOM IPYIIIbL
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[0046] Ilpm MCHONB30BAHWM B HACTOALIEM H300peTeHHH "amuapa3oH" MpPenCcTaBIsieT
co0boli oprannueckoe coequHenue, coneprxaiee gparment -C(=NH)-NH-NH-.

[0047] IIpu MCHONB30BAHMHM B HACTOSIIIEM HM300peTeHHWH "OCHOBaHHE" MPENCTaBISIET
coOOl coeqUHEHHEe, KOTOpOe SBJISIETCS IOHOPOM 3JEKTPOHOB WM THUAPOKCHUI-HOHOB HIIU
aKLENTOPOM IpPOTOHOB. THUMMYHBIE OCHOBaHHUS MOTYT BKJIIOYAIOT, HO HE OrPaHHYUBAIOTCS
TOJBKO WMMH, TPUAIKWIAMUH (HampuMep, TPUMETWIAMHH), ankokcun (Hampumep, NaOMe),
ruapokcua  menoynoro Metayuia (Hanpumep, LiOH, NaOH, wmm KOH), runpokcun
IIEeJIOYHO3EMENIbHOTO  MeTajuia, kapOoHart, ¢ocdazen, 1,8-nuazabunmkno(5.4.0)yunen-7-eH
(DBU), 1,5-nuazabunukio[4.3.0]Jaon-5-en (DBN), ryanumun, 1,1,3,3-TeTpamMmeTuiryaHuivH,
HeoOs13aTeNIbHO 3aMEIIeHHbI MUpUAnH (Hanpumep, 4-puMmerwnamuHomupuana (DMAP)) wm
1,4-nnazabunmkio[2.2.2]-oktan (DABCO). B ogHOM BapuaHTe OCYIIECTBJICHUS OCHOBAHUE
BBIOPAHO M3 TPYMIIBL, COCTOSIIEH U3 aMUHA, aMUIUHA, TYaHUAMHA, 3aMEIEHHOrO MTHPUIUNHOBOTO
i (ocda3zeHoOBOro OCHOBaHMs. B 4aCTHOCTH, OCHOBaHHEM SIBIISIETCS aMUH, aMUIMH, TYaHUIUH
WIM 3aMeIleHHOE TMHUPUANHOBOE OCHOBAaHME M BbIOPAHO W3 TPYIIBL, COCTOSIIEH U3
TpUANKWIaMuHa (Hampumep, TpumeTwiamuH), 1,8-guazabunmkno(5.4.0)yanen-7-ena (DBU),
1,5-nuazabuukio[4.3.0]Juon-5-ena  (DBN), ryanwamna, 1,1,3,3-TeTpamerunryaHuauHa,
HeoOs13aTeNIbHO 3aMeIeHHOro nupuanHa (Hanpumep, 4-mumernnamuHonupuaud (DMAP)) wmu
1,4-nuazabumkio[2.2.2]-okrana (DABCO). B ogHOM BapuaHTe OCYIIECTBIIEHHS OCHOBAHHUE
BBIOpDAHO W3 TPYIIbL, COCTOSALIEH W3 TpHAJKWJIaMuHa, KapOonarta, ¢ochazena, 1,8-
nuazabumkio(5.4.0)yunen-7-eka  (DBU), 1,5-nmuazadbunmkio[4.3.0]Jaon-5-ena  (DBN),
ryanuauHa, 1,1,3,3-TeTpaMeTuiryaHunia, HeoOs3aTeabHO 3aMeleHHOro nmupuauHa wim 1,4-
nuazadbuimkio[2.2.2]-oktana (DABCO). B onHOM BapuaHTe OCYLIECTBIIEHHS OCHOBAHHUEM
asysgercs DMAP. B npyrom BapuaHnTe ocyuiecTBieHus ocHoBaHueM siisiercss DABCO.

[0048] Kpome Toro, TUMWYHBIE OCHOBAHUS MOTYT BKJIFOUAThb TUAPOKCHUJ IIEJIOYHOTO
merawia (sanpumep, NaOH, KOH wu LiOH), ankokcun menodHoro meramia (Hampumep,
NaOMe, NaOEt, KOMe u KOEt). B ogHoM BapuaHTe OCYIIECTBJIEHHS BTOPOE OCHOBAHUE
BBIOPAHO M3 TPYMIIbL, COCTOALICH M3 TPHAJKWIAMUHA (HApUMEp, TPUMETUIAMUH), aJIKOKCHIA
(mampumep, NaOMe, NaOMe, NaOEt, KOMe, KOEt, tper-OyTokcun kajusi), TMIPOKCHIA
menouHoro metauia (Hanpumep, LiOH, NaOH, uiun KOH), ruapokcuna meaoqHO3eMeNIbHOTO
MeTajia U kapOoHara (Hampumep, kapOoHAT Kamblus, KapOoOHAT 1e3us, kapOboHar kanws). B
OJTHOM BapUaHTE OCYIIECTBJIEHUS BTOPbIM OCHOBaHUeM siBisiercss NaOMe. B npyrom Bapuanre
OCYLIECTBJICHUSI BTOPbIM OCHOBaHUEM siByisieTcst KOMe.

[0049] TepmuH "3ammTHas rpynmna" Wik "3amUTHBIN (parMeHT" O3HAYaeT 3aMECTHUTEIb,
KOTOPBII OOBIMHO MCIIONB3YIOT AJIsi OJIOKMPOBAHMS WM 3aIMUThl (DYHKIIMOHAIBHOW TPYIIIBI IPH
peaknuu ¢ ApyruMH (YHKUHOHAJIBHBIMH TPYIINIAMH COEIUHEHHs, €ro MPOU3BOIHOTO WJIH €ro
KOHbIOraTta. Hampuwmep, "3amuTHas rpynmna amuapasoHa" NMpencTaBisieT cOOOW 3aMeCTUTEIb,
NPUCOCANHEHHBIH K rpymme amuapa3oH-NH-,  kotopeiii  OnokWpyer WM 3alluInaeT
aMHIPa30HOBYIO (PYHKIMOHAJBHYIO TIpynmy B coeauHeHHH. OOBIYHO HCIIONB3YIOIUECS
3alUTHbIE TPYNIbl AMHHOTPYMIBI MOXKHO HCIIOJNB30BaTh B KAueCTBE 3aLIUTHON TIPYIIIbI

amuapasoHa. Takue 3alUTHBIE TPYIIBI AMUHOTPYIIBI TAaKXE XOPOLIO H3BECTHbI B AAHHOU
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obnactu Texuuku (cMm. Hampumep, P. Wuts u T. Greene, 2007, Protective Groups in Organic
Synthesis, Chapter 7, J. Wiley & Sons, NJ). [logxonsinue 3amuTHBIC TPYIIIbI aMUAPA30HA
BKJIFOYAIOT, HO HE OrPAaHUYMBAIOTCS TOJBKO MMM, KapOaMaTHYIO 3alUTHYIO TPyIIy
AMHUHOTPYIIBI, aMUIHYIO 3aLIUTHYIO I'PYMITy aMUHOTPYIMIbI MIN CYJb(OHWIBHYIO 3aIIUTHYIO
rpynny amuHOrpymmel. Hampumep, 3amquTHas rpynma amMuapa3oHa BbIOpaHa W3 TPYIIIHL,
cocrositeii u3 Tper-OyrokcukapObonmna (Boc), 2,2,2-tpuxnopatunokcukapoonuna (Troc),
6ensmnokcukapbonmna (Cbz), 9-¢payopernnmerokcukapoonuna (Fmoc), meruncynbdonuna, m-
tonyoacyiabponmna (Tos), 4-aurpobensoncynbdonuna (NOSyl), 2-aurpodensoncynbdoHuma,
n-OpomOensoncynbdonmna  (Brosyl),  tpudTopaneruna, aleTua, Oenzomna,  2-
TPUMETWICHIWISTIIG, (2-QeHIT-2-TPUMETHIICHIA)ITHIIA, TPUU3ONPONUICHIOKCUTPYIIIBL, 2-
(TPUMETHIICUITIIT )3 TOKCUMETHIIA, AJUTHIIOKCUKApOOHMIIA u 2-
(TpumeTmicuI)3TOKCHKapOoHmIa. Obiee onucaHue 3alUTHBIX TPYIT U UX TPUMEHEHUS CM.
P. GM. Wuts & T. W. Greene, Protective Groups in Organic Synthesis, John Wiley & Sons,
New York, 2007.

[0050] Ilpu ucronb30BaHUH B HACTOALIEM M300PETEHUN TEPMUH "PEareHT IS yaaJleHHsI
3aIUTHON IPyMIibl aMUIpa30Ha" O3HAYAET PEareHT, KOTOPBIA CIOCOOEH OTLIETUISTh 3aLUTHYIO
IPyIy aMuapa3oHa ¢ oOpasoBaHHEM CBOOOIHOrO amuzapa3zoHa. OOBMHO HCIOJIB3YHOIIUIC
peareHT AJsl yAajJeHUs 3alIUTHOW TPYIIbl AMHUHOTPYIIBI MOXKHO HCIIONB30BAaTh, KAK PEAreHT
I yAaleHus 3allUTHOW TpyNIbl aMuzapa3oHa. Takue CpeicTBa AJsl yOAJIeHUs 3allUTHON
IPYIIITBI AMUHOTPYIIITBI XOPOIIO U3BECTHBI B JAHHOHM 00nacTH TeXHUKHU (CM. Hampumep, P. Wuts
and T. Greene, 2007, Protective Groups in Organic Synthesis, Chapter 2, J. Wiley & Sons, NJ).
B HekoTOphIX BapuaHTaX OCYIIECTBJIEHHS pEareHT MJs yAaJeHUs 3aIlIUTHOW TIPYIIIbI
aMHIpa3OHa BBIOpaH M3 KHUCIOTHL, (HTOPCOIEpPIKALIET0 pPeareHTa, KPEeMHUHCOAEpIKalero
peareHTa U  MeTaJUICOJEpJKalllero peareHTa W amuHa. llpumepamu Mmeramia B
METAJJICOZIep KAIeM peareHTe SBISIFOTCS LWHK, KagMHH, HUKeNb, NaUIaAud, KOOasbT,
AMIOMUHUA U PTYyTh W T. N. [IpuMepbl TakuX CPENCTB Ui yOAJEHUs 3aIMUTHON TPYIIIIbI
aMHJIpa3OHa BKJIOYAIOT, HO HE OIPAHMYUBAIOTCS TOJBKO UMH, T€Tpa-H-OyTHIPTOPHI aMMOHHUS,
IUPTOPTPUMETIIICHIIMKAT —TPUC(AMMETHIIAMUHO)CYIbGOHMSA, (GTOpHI BOXOpOHAa WM  €ro
coJbBart, (PTOPU BOAOPOAA-TIMPUANH, TETPAYTOPUA KPEMHHUSI, reKCaQpTOPKPEMHHEBYIO KUCIIOTY,
¢dTopun 1e3us, XJIOPUCTOBONOPOIAHYIO KHCJIOTY, YKCYCHYIO KHCJIOTY, TPUPTOPYKCYCHYIO
KHUCJIOTY, TUPUIUHUN-TI-TONYOJICYIb(POHAT, N-TONYOJCYJbhoHOBYIO Kuciaoty (p-TsOH),
MYpPaBbHHYIO KHCJIOTY, HAJHONHYK KHUCIOTY, MHUIEPHIUH, MOP(OJIWH, MHPUAWH, TUAPA3UH,
TpUMETIICHIIHIHOAN, POCchOpPHYIO KHUCIOTYy U TPUPTOPYKCYCHYIO KHCIOTY. B HEKOTOpBIX
BapHUAHTAX OCYILIECTBIICHHs PEareHT Ul yNAJEeHUs 3alUTHOW IPYyMIlbl aMUAPA30HA BBIOPAH U3
TeTpa-H-OyTHI(TOPHIa AMMOHHMS, YKCYCHOHM KHUCIIOTHI, (PTOpHAa BOAOPOAa-MUpUANHA, Gropuaa
1e3us, MUNepuaAnHa, MOpQOJNHA, NHPHUAWHA, THAPA3WHA, TPUMETIICWIWIAONUAA U
TPUPTOPYKCYCHON KHUCIIOTHI.

[0051] Ilpu wucronmb30BaHMM B HACTOSINEM H300peTeHHH "aKTHBHPYIOLIMH peareHT"
O3Ha4yaeT peareHT WIM (QParMeHT, KOTOPbI YBEIHMYMBAET PEAKLHUOHHYIO CICOOHOCTB

KapOOHMUJIBHOHN TIPYIIBI W/WIM aKTUBUPYET THAPOKCUIIBHYIO TPYIIY AJisi OOJerdeHus peakiuu
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COYETaHUs] MeXAy KapOOHOBOH KHCJIOTOW W aMuApa3oHOBOW rpymmoil. Ilpumepsr Takux
AKTUBUPYIOIIUX CPEACTB WM (PParMEeHTOB BKIIOYAOT KapOOOUUMHI, YPOHMH, AaKTHBHBIH
cnoxHbId 3¢up, dochonmit, 2-amkui-1-ankuikapOoHUI-1,2- TMrHAPOXUHOINH, 2-aJTKOKCH-1-
ANIKOKCUKApOOHUII-1,2-TUTHAPOXUHOMNH,  STWILHAHOTHAPOKCUMMHHOAeTar (okcumMa®) wu
ankwixjaoppopmuar. B mpeanouTuTenbHOM BapuaHTE OCYINECTBJIEHUS AaKTHBHPYIOLIUM
peareHTOM sBJsIeTCsl KapOomummmuna. B Oonee mpeanouTHTENbHOM BapHAHTE OCYLIECTBIICHHS
AKTUBUPYIOLIUM peareHToM siBisiercss auuukiorekcuikapooguumun (DCC), 1-stmn-3-(3-
numetuinamuHomnpornn)kapooaunmuz (EDC) nim qumsonponunkapboauumun (DIC). B npyrom
NPEATIOYTUTEIbHOM BapHAHTE OCYLIECTBJICHHS AaKTHBHPYIOLIMM pEareHToM siBisiercss N-
STOKCHKAPOOHMII-2-3TOKCH- |, 2-TUTHAPOXUHOIMH. B 1Ipyrom  BapuaHTe  OCYIIECTBICHHUS
AKTUBUPYIOIIUI peareHT BhIOpaH M3 STHIXJIoppopMHuaTa M 2-3TOKCH-1-3TOKCHKapOOoHMII-1,2-
muruapoxuHonuHa (EDDQ). B npyrom BapuaHTe OCYIIECTBICHUS aKTHBHUPYIOIIMM PEareéHTOM
SIBJISIETCSI YPOHHUIA, TaKOH KakK O-(1H-6en3otrpuazon-1-mm)-N,N,N’ N’-
terpameruiyponuiirekcaptoppochar (HBTU) wumu ero terpadTopOopaTHBI 3KBUBAJICHT
TBTU.

[0052] Tepmumu "comp" TpH WCMONB30BAHHH B HACTOSLIEM H300pPETEHHH O3HA4YaeT
OpPTaHWYECKHE WM HEOPraHWYEeCKHe COJHM COEOUHEHMs, INPEAiaraéMoro B HACTOSIIEM
n300pereHNH. TUMWYHBIE CONM BKIIOYAIOT, HO HE OrPAHUYMBAIOTCS TOJNBKO WMH, CyJb(dar,
LUTPAT, aleTar, OKCajaT, XJopun, Opomun, homun, HUTpaT, Oucynbdar, docdar, KUCIOTHI
dochar, H3OHMKOTHHAT, JAKTAT, CANUIMIIAT, KHUCIOTHI LMUTPAT, TapTpaT, OJeaT, TaHHAT,
NAHTOTEHAT, OuTapTpar, ackopbaT, CyKILHMHAT, MajieaT, TeHTH3MHAT, (ymMapaT, TIIIIOKOHAT,
IIIIOKYpOHAT, caxapaT, ¢opmmar, OeH3oaT, TJyTamar, MeTaHCyJbpoHaT "meswmnatr”,
3TaHCyNIb(OHAT, OEH30JICYIb(pOHAT, M-TONYONCynbdoHaT, namoar (T. e. 1,1’-meruneH-Ouc-(2-
TMAPOKCU-3-HAadTOAaT)), CONM LIEJOYHOrO MeTauia (HampuMep, HaTpus U Kajus), COJH
IIEJIOYHO3EMENIbHOrO MeTayula (Harpumep, Maraus) U conu aMMoHus. Cob MOKHO BKJIFOUYATh
BKJIFOUEHHUE JIPYTOi MOJIEKYJIbI, TAKOH KaK alleTaT-UuOH, CYKIIMHAT-HOH WJIN APYTOH MPOTHBOUOH.
[TpoTHBOMOH MOXKET OBITh JIOOBIM OPraHMYECKUM HJIH HEOPTaHUYECKUM (PParMEHTOM, KOTOPBIH
CTa0MIIM3UPYET 3apsii B UCXOAHOM coenuHeHuu. Kpome Toro, Cojib MOXKET COAepkKaThb B CBOEH
CTpykType Oosiee OHOTO 3apsKEHHOro aroma. Ecim MHOro3apsiiHble aTOMBI SIBJISIFOTCSL YaCThEO
COJI, MOTYT COIEpPKaThCsl MHOTO3apsaHble MPOTUBOMOHBL (CIenoBaTENbHO, COJIb MOXKET
colepKaTh ONWH WM OOJbIIee KOJHMYECTBO 3aPsDKEHHBIX aTOMOB W/WJIM OIHMH WM OOJbIIee
KOJINYECTBO MPOTHBOHUOHOB.

[0053] Tepmun "orwernusrolnascs rpynna"’ O3Ha4yaeT IPYNIy U3 3apsOKEHHOTO WM
HE3apsHKEHHOTro  (hparMeHTa, KOTopas yAamsercs 10 BpeMs HYKICOQHIBHOTO MM
3JEKTPOYUIBHOrO 3aMEIIEeHUs] WM BbITECHEHMsA. Takue OTIIEIUIIOLINECS TPYIIbl XOPOIIO
W3BECTHBI B JAHHOH OOJACTH TEXHMKH W BKJIOYAIOT, HO HE OTPAHMYUBAIOTCA TOJBKO HMH,
rajiOTeHbl, CIOXHO3(HMPHBIE TPYIIBI, CIOKHO3(UPHBIE OKCHMHBIE TPYIIIbL, aJKOKCUTPYIIIY,
THAPOKCUTPYIIY, TO3WJIATHI, TPU(IATHI, ME3UJIAThl, HUTPHUJIBI, a3uj, KapOamar, AUCYJIbPUAbL,
CJIO’KHBIE THO3(PUPHBIE TPYIIIBL, MPOCThIE THO3(PUPHBIE TPYIIBI U JHA30HUEBBIE COSIUHEHHS.

CIIOCOBBI, ITPEJIVTAI'AEMBIE B HACTOAIIEM M30bPETEHNN
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[0054] Hacrosimmee wu300peTeHHE OTHOCHUTCS K HOBBIM CHOCOOaM IOJNy4YeHHs 3-
3aMeIleHHBIX 1,2,4-Tprasosios.
[0055] B mepBoM o0ObekTe BTOPHIM BApUAHTOM OCYINECTBJIEHHUS SBJSETCS CIOCO0

noJtyueHus1 3-3amerieHHoro 1,2,4-tpuasona, onuceiBaromerocs: popmyioit 1B:

HN-N
{Jc)"\r XT/‘{» DR
VES AT N

v*X 22N

J
J (),

(IB)
win ero coind. Crioco0 BKIIOUAET pPE€aKni0 aMUAPAa30Ha, OMHCHIBAIOIETOCH (bOpMy.IIOfI
IIB:
Y::- e oy |
ey AT N ©
\Y:; s=N
J

RO =S

WIH ero comd B TpHCyTcTBHHM ocHosamms ¢ R''C(O)OH, R''C(0)X’, R"C(S)X’,
R'"C(0)OE’, R"C(O)SR’ mmu R"C(O)OR", rne, ecnu ucnomssyror R'C(O)OH, Taxxe
COIEPIKUTCS aKTUBUPYIOIUI peareHT. 3HaueHHs nepeMeHHbIX B Qopmyne IB, ¢opmyne 1B,
R'"'C(O)OH, R'"C(O)X’, R'"'C(S)X’, R'"'C(0)OE’, R''C(O)SR’ u R'"C(O)OR" susrorcs

TaKUMH, KaK ONIPEACTICHO AJid IEPBOIro BapuaHTa OCYLICCTBICHUA IIEPBOTO o0BeKTa.

(IIB)

[0056] B mepBoM 0OBEKTE TPETHUM BAPHAHTOM OCYINECTBJIICHHUS SIBJISETCS CIOCO0
noJiy4eHus 3-3amerneHsoro 1,2 4-tpuasona, onucbiBaroierocs: popmysioii IC:

HN-N
A\ 11
(Jc)p Yo ,X%N%R
Yo ]
N ~zN

B
ac)

win ero coju. Croco0 BKITHOYAET Peakiuio aMUAPA30Ha, OMHUCHIBAIOINETOCS (HOPMYJIOi
1IC:

(&)~

WIH ero comd B TpHCyTcTBHM ocHoBamms ¢ R''C(O)OH, R''C(0)X’, R"C(S)X’,

(TIC)
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R'"'C(0)OE’, R"C(O)SR’ mmu R'"C(O)OR", rne, ecnu ucnomssyror R'C(O)OH, Taxxe
COIEPIKUTCSl aKTUBUPYIOINUI peareHT. 3HaueHHs nepeMmeHHbIX B Gopmyne IC, popmyne IIC,
R''C(0)OH, R'"C(O)X’, R'"'C(S)X’, R'"'C(0)OE’, R'"'C(O)SR’ u R'"C(O)OR" susrorcs
TAaKUMHU, KaK ONPEAENIeHO ISl IEPBOro BAPUAHTA OCYLIECTBIIEHHS IIEPBOrO OOBEKTA.

[0057] B mepBoM OOBEKTE HETBEPTHIM BAPHAHTOM OCYINECTBJICHUS SIBISIETCS CIOCOO

noJiy4eHusi 3-3amerneHHoro 1,2,4-tpuasona, onucbiBaroierocs: popmysioii ID:

HN-N

\ RH
Ty

NI =N

(B )
win ero coin. Croco0 BKIIFOYAET PEeakLUI0 aMUAPA30HA, OMHCHIBAOLIETrocs (Gpopmyioit
(W) Y\ /\HL
(8 ),

(IID)

(ID)

IID:

WIH ero comd B TpHCyTcTBHM ocHoBamms ¢ R''C(O)OH, R''C(0)X’, R'C(S)X’,
R'"C(0)OE’, R"C(O)SR’ mmu R"C(O)OR", rne, ecin ucromssyior R'C(O)OH, Taxxe
COZIEPKUTCSl aKTUBUPYIOLIMH peareHT. B sToM BapumanTe ocymectienus Y B Gopmyne ID u
dopmyne IID oznauaer N mimm C; u 3HaueHMs Apyrux nepeMeHHsix B ¢opmyie ID, popmyne
11D, R"'C(0)OH, R''C(0)X’, R''C(S)X’, R''C(O)OE’, R"'C(0)SR’ u R'C(O)OR" sBsirorcs
TaKUMH, KaK OTPENENIEHO IS IEPBOr0 BapHAHTA OCYIIECTBIIEHHSI IEPBOrO OObEKTA.

[0058] B mnepBoM 0ObekTe MSITHIM BAaPUAHTOM OCYIIECTBIIEHHUSI SIBJIIETCS CIIOCOD

noJjiy4eHusi 3-3amerneHHoro 1,2 4-tpuasona, onuceiBaroierocs popmyooii IE:

W5
(IE)

i ero conn. Crioco® BKIFOUAET PeakLUI0 aMHUAPA30HA, OMHCHIBAIOLIErocst (popMyJioi
IIE:
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W%
(IIE)

WIM €ro COJIM B MPUCYTCTBUU OCHOBAaHUSA C R''C(O)OH, R'Cc0)X’, R"C(S)X,
R''C(O)OE’, R"C(O)SR’ wmu R'"C(O)OR", rne, ecnu ucnomssyror R'C(O)OH, Taxxe
COIEPIKUTCS] AKTHBHPYIOLIUI peareHT. B 3TOM BapraHTe OCYLIeCTBICHUS 3HAYCHHUS TIEPEMEHHBIX
B gopmyue IE, popmyne IIE, R''C(0)OH, R''C(0)X’, R'C(S)X’, R''C(0)OE’, R''C(O)SR’ u
R''C(O)OR" SIBASIOTCS TAKMMHE, KaK ONMPENENIEHO s NIEPBOrO W/HIM YEeTBEPTOrO BapHAHTOB
OCYILECTBIIEHHS IIEPBOTO OOBEKTA.

[0059] B mepBoM 0OBekTe IECTHIM BAaPHAHTOM OCYIIECTBIIEHUS SIBJIIETCS CIOCOO

noJjiy4eHus 3-3amereHsoro 1,2 4-tpuasona, onuceiBaroierocs: popmyonoii IF:

(IF)

i ero coiad. CriocoO BKIIOYAET PeakLUI0 aMUAPA30HA, OMHChIBarOIerocs Gopmyoil

IIF:
NH

N
(/\N/\\\HLH’ \Gq
F

WIH ero comd B TpHCyTcTBHM ocHoamms ¢ R''C(O)OH, R''C(0)X’, R"C(S)X’,
R'"'C(0)OE’, R"C(O)SR’ wmu R'"C(O)OR", rme, ecnu ucnomssyror R'C(O)OH, Taxxe
CONEPIKUTCSA aKTHBHDYIOLIMI peareHT. B sTom BapmanTe ocymectsiuenns R'' osnauaer CF; u
3HAaueHHs APYrMX mepemenHeix B Qopmyre IIF, R"C(O)OH, R''C(0)X’, R'"C(S)X’,
R”C(O)OE’, R“C(O)SR’ u R“C(O)OR" SIBJISTIOTCS. TAKUMH, KaK OIpPENesIeHO Il MEPBOTO

BapuaHTa OCYHCCTBIICHHUS MIEPBOTO o0BeKTa.

(1IF)

[0060] B mepBoM OOBEKTE CEObMBIM BAapUAHTOM OCYIIECTBIICHHS SIBJISIETCS CIIOCOO

noJiyueHusi 3-3amenieHHoro 1,2,4-tpuasona, onuceiBatomerocs ¢popmyioi 1G:
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win ero coju. Croco0 BKIIFOYAET peakLU aMUAPA30HA, OMHChIBAIOLIErocs (Ghopmyoit
I1I1G:
NH

\ H
N X\}I)LN’N‘G1
&l H

N =N

e (B
(1IG)

WIH ero comd B TpHCyTcTBHM ocHoamms ¢ R''C(O)OH, R''C(0)X’, R"C(S)X’,
R'"'C(0)OE’, R"C(O)SR’ wmu R"C(O)OR", rne, ecnu ucnomssyror R'C(O)OH, Taxxe
COIEPIKUTCS] aKTUBUPYIOIIMHA peareHT. B 3TOM Bapuanre ocymectienus: X ozHadaer C i N;
W 3HAUeHWs APYTHX mepeMeHHbX B (popmyne IG, dopmyne IIG, R''C(0)OH, R'C(0)X’,
R“C(S)X’, R”C(O)OE’, R“C(O)SR’ U R“C(O)OR" SIBJISTIOTCA TAKUMH, KaK OMPENETIEHO IS
NEPBOTO BAPHAHTA OCYLIECTBIEHHS IEPBOTO OOBEKTA.

[0061] B mepBoM OOBEKTE BOCBMBIM BApPUAHTOM OCYIIECTBJICHHUS SIBJSIETCS CIIOCOO

noJtyueHus1 3-3amenieHHoro 1,2,4-tpuasona, onuceiaromerocs: popmyioit IH:

(IH)

mnu ero conn. Crioco0 BKIFOUAeT PEeaKLUI0 aMUAPA30HA, OMMCBHIBAOINErocs: popMyJioi
ITH:

(ITH)

WIH ero comd B TpHCyTcTBHM ocHoamms ¢ R'C(O)OH, R''C(0)X’, R"C(S)X’,
R'"C(0)OE’, R"C(O)SR’ mmu R"C(O)OR", rne, ecnu wucnomssyror R'C(O)OH, Taxxe
COZIEPIKUTCS AKTUBUPYIOLIHI peareHT. B 5TOM BapraHTe OCYIIeCTBICHHs 3HAaYE€HHsI IePEeMEHHBIX
B dopmyae IH, popmyre ITH, R''C(O)OH, R"'C(0)X’, R''C(S)X’, R"'C(0)OE’, R''C(O)SR’ u
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1
R 'C(O)OR" sBisitOTCS TaKUMH, KaK OINPENeeHO I MEePBOrO W/WIM CEObMOTO BapUAHTOB
OCYIIECTBIIEHHS IIEPBOTO OOBEKTA.

[0062] B mepBoM OOBEKTE€ IEBATHIM BapPHAHTOM OCYIIECTBJICHUS SIBJSIETCS CIIOCOO

noJtyueHust 3-3amerieHHoro 1,2,4-Tpuasona, onuchiBaroerocs: popmyioit 1J:

~N
HNK -
\N/ /N

%)

arn

win ero coju. Crnoco® BKIIOYAET PeaKiMI0 aMUAPA30HA, OMHCHIBAIOLIETOCs (hOpMYyIIoi
11J:

NH H
/?‘N"ﬁ)LN’N‘d
N H
\N,- /N
(JB)n
(I1J)

WIH €ro COJM B TPUCYTCTBUH OCHOBAaHUS C R'C(0)OH, R“C(O)X’, R“C(S)X’,
R'"C(O)OE’, R"C(O)SR’ mmu R"C(O)OR'", rne, ecnu wucnomesyror R'C(O)OH, Taxxe
COACPIKUTCA aKTI/IBI/IpYIOH_[I/Iﬁ pearcHr. B »stom BApHUAHTEC OCYHICCTBJICHUA 3HAYCHHUS IIEPEMEHHDBIX
B popmyune IJ, popmyne IIJ, R''C(0)OH, R"'C(0)X’, R''C(S)X’, R"'C(O)OE’, R'"'C(O)SR’ u
R“C(O)OR” SBJISIFOTCA TAaKUMH, KaK ONPENeNeHO Ji INEepPBOr0 BapHUaHTA OCYILECTBIIEHUS
HepBOro OOBEKTa.

[0063] B mepBoM OOBEKTE HECATHIM BapHAHTOM OCYINECTBJICHUS SIBJISETCS CIIOCOO

noJiyueHus1 3-3amerieHHoro 1,2,4-tpuaszofa, onucbiBaromerocs: popmyoit IL:

HN’N\>_R11
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N\/ -
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=N
=y
I """(JB)n
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i ero conn. Crioco0 BKIFOUAET PEaKUUI0 aMHUPA30HA, OMHUCHIBAIOLIErocst (popMyJioi

(L)

IIL:
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N//’\‘N/\\*[)\H’N\G‘I
N =N
X
|28,
=

(TIL)
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WIH ero comd B TpHCyTcTBHM ocHoamms ¢ R''C(O)OH, R''C(0)X’, R"C(S)X’,
R'"'C(0)OE’, R"C(O)SR’ mmu R"C(O)OR'", rne, ecnu wucnomssyior R'C(O)OH, Taxxe
COZIEPIKUTCS] aKTUBUPYIOLUM peareHT. B 3ToM BapuaHTe OCYLIECTBIICHUs 3HAUCHHS IEPEMEHHBIX
B opmyre IL, popmyane IIL, R''C(0)OH, R''C(0)X’, R"'C(S)X’, R''C(0)OE’, R''C(O)SR’ u
R''"C(O)OR" sBNAIOTCA TAKHMM, KaK ONPENENIEHO s MePBOTO BAPHAHTA OCYIIECTBIICHHS
HepBOro OOBEKTA.

[0064] B nepBoM 00BeKTEe ONMHHAALATHIM BAPUAHTOM OCYIIECTBIICHUS SIBJISETCS CIOCO0
nosyueHus 3-3ameneHHoro 1,2 4-rpuasona, onuceiBatoinerocs Gopmyioii IA, IB, IC, ID, IG, 1J,
WM €ro COJIM, KaK OMHCAHO B MEPBOM, BTOPOM, TPEThEM, YETBEPTOM, CEIbMOM HWJIH JIEBSITOM
BapHaHTe ocyliecTBieHus nepsoro oobekta. Kosbio B B hopmyie IA, ITA, IB, 1IB, IC, IIC, ID,
IID, 1IG, 1IG, IJ u IIJ o3Hayaer ¢eHwn win S5- Wik O-4JIEHHOE TeTEePOAPHIBHOE KOJIbIIO,
conepxaimee | umu 2 KOJBLEBBIX aTOMa a30Ta W 3HAYEHUS APYTUX TNEPEMEHHBIX SIBJISTFOTCS
TaKUMH, KaK ONPEIeNICHO JIsl IEPBOT0, YETBEPTOrO W/WJIH CEbMOI0 BAPUAHTOB OCYIIIECTBIICHUS
NepBOro OOBEKTA.

[0065] B nmepBoM 0oOBbekTe MBEHAAIATHIM BAPHUAHTOM OCYIIECTBIICHUS SIBJIIETCSI CIIOCOO
nosiyueHust 3-3amemeHHoro 1,2 4-tpuaszona, onuceiBatommerocs Gopmysioii [A, IB, IC, ID, IE, IF,
IG, IH, IJ, IL, wiu ero conu, Kak OMUCAHO B IMEPBOM, BTOPOM, TPEThEM, UETBEPTOM, IISITOM,
IIECTOM, CEIbMOM, BOCBMOM, JAEBSTOM WJIH JAECATOM BapUAHTE OCYIIECTBJICHHUS TEPBOTO
o6bexta. J5, J€, p u R B dopmyne IA, TIA, IB, 1IB, IC, IIC, ID, IID, IE, IIE, IF, IIF, IG, IIG, IH,
IH, I, W, IL u IIL, R'"'C(O)OH, R"C(0)X’, R''C(S)X’, R"'C(0)OE’, R"'C(O)SR’ u
R''C(O)OR" OMONHUTENBHO ONpeaeeHbI CISAYIOMNM 06Pa3oM:

J® HesaBucumo o3Hauaer ramoreH i Cig anKi, HeOOS3aTENbHO 3aMEIICHHbIT C
TMOMOILIBIO A0 3 TaJIOr€HOB,

kaxabiii IS, econ COIEPKUTCS, HE3aBUCUMO BBIOpaH M3 Bojopoza, rajoreHa, -CN u Cj4
aJIKuia HeoOS3aTEIbHO U HE3aBUCHMO 3aMELIEHHOTO ¢ TIOMOIIBIO 10 3 TaJIOr€HOB;

P, €CJIM COEPKUTCS, paBHO | wm 2;

R" osmauaer H, -NR*R", -C(O)NR“R", -C(O)R"™, -CN, C|¢ ankui, HeoOs3aTeNbHO 1
HE3aBUCUMO 3aMelleHHbIi ¢ nomowmbio 0-3 rpynn RIS, Csr¢ anKeHWI, HEOOs3aTEIBbHO H
HE3aBUCUMO 3aMEILIEeHHbI ¢ mnomoupo 0-2 rpynn sz, Csr aNKMHWI, HEOOSI3aTENbHO H
HE3aBHUCUMO 3aMeIlEeHHBbIN ¢ noMoupo 0-2 rpymnmn R"; Cyg AJIKOKCUTPYIIITY, HEOOsI3aTeIbHO U
HE3aBHUCUMO 3aMELIeHHYI0 ¢ noMolbio 0-5 rpynn R, (bennn, HeoOs3aTeIPHO U HE3ABHCHUMO
3aMelleHHbll ¢ nmomowpo 0-3 rpynn R, 5-6-unenHsiit reTepoapmii, HeoOs3aTeNbHO |
HE3aBUCUMO 3aMELIeHHbIH ¢ nmomoupto 0-3 rpymnm RIS, Cs.g LMKJIOAIKUJI, HEOOsI3aTENbHO H
HE3aBHUCUMO 3aMeIleHHbI ¢ nomowpbo 0-3 rpynn R, wmm 3-8-uneHHsIit reTEPOLIMKIINIIL,
HeoOs13aTeNIbHO M HE3aBUCHUMO 3aMEIIEeHHbIH ¢ momouieio 0-3 rpymm R, roe kaxmeli us
VKa3aHHBIX  5-6-UJIeHHBIX TeTEepPOapWIiOB M  KKIbIM U3  YKAa3aHHBIX  3-8-UJIEHHBIX
reTePOLMKIIMIOB COAEPXKUT 0 3 KOJBLEBBIX I€TEPOATOMOB, He3aBHUCHMO BbIOpaHHBIX U3 N, O u
S;

R"” osmawaer ramoren, -OR™, -SR™, -NR“R", -C(O)R™, -C(O)NR¥R™, -
NR"C(0)OR", -OC(O)NR*R"™, C,4 ankeHokcurpynny, Csg Iukaoankuwi, ¢peHwr, S5- wm 6-
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YJIEHHBIH rerepoapui, Win 3-10-4ieHHbIH reTepOLMKIN, TIe KaKA0€ U3 YKa3aHHBIX 5- uiu 6-
YJIEHHBIX Te€TE€POAPUIIBHBIX KOJIEI] M KaKIAbIH M3 YKa3aHHbIX 3-10-4JI€HHBIX Te€TEePOLMKINIOB
COZIEPIKUT 10 3 KOJIBIIEBBIX IeTePOaTOMOB, He3aBUCUMO BbIOpaHHBIX n3 N, O win S;

R osnauaer Cig LHKIOAJIKWI, benmn, S5- wnm 6-uneHHbld, uma 3-10-uieHHBIH
reTePOLIMKIINI, T/I€ KaXK10€ U3 YKA3aHHBIX 5- WM O-4JICHHBIX T'€TepOapUIbHBIX KOJIEL U KaXKIIbII
U3 yKa3aHHBIX 3-10-4jieHHBIX TeTePOLMKIMIOB COAEPXKUT A0 3 KOJbLEBBIX IETEPOATOMOB,
He3aBUCHMO BbIOpaHHbIX U3 N, O wu S; u

R* 03Hauaer Boaopon, Ci.¢ ankmn unu Cy_¢ rajoreHanKumI, 1

R"? o3nauaer Bopopon, Ci¢ ankmn i C.¢ raJJOreHaIKUIL.

3HaueHus apyrux nepemeHHbix B popmyne [A, ITA, IB, IIB, IC, 1IC, ID, IID, IE, IIE, IF,
1IF, 1G, 1IG, IH, IIH, IJ, IJ, IL u IIL, R"C(O)X’, R''C(S)X’, R''C(0)OF’, R''C(0)SR’ u
R“C(O)OR" SIBJISTFOTCSI TAKUMH, KaK ONPEAENICHO Ui MEPBOrO, YETBEPTOrO, CEAbMOrO H/HIIH
OIIMHHA/IIATOTO BAPUAHTOB OCYIIECTBJICHHUS MEPBOTO OOBEKTA.

[0066] B nepBoM 0ObekTe TPUHANLATHIM BAPUAHTOM OCYILIECTBIIEHUS SIBJISIETCS] CIIOCO0
nosiyueHust 3-3amemeHHoro 1,2 4-tpuaszona, onuceiatommerocs popmysioii [A, IB, IC, ID, IE, IF,
IG, IH, U, IL, wiu ero comm, Kak OMUCAHO B TMEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISATOM,
LIECTOM, CEIbMOM, BOCBMOM, JEBSITOM WM JECATOM BapUAHTE OCYIIECTBJICHHUS IEPBOTO
o6bexra. R B dopmyne IA, IB, IC, ID, IE, IF, IG, IH, I u IL, R''C(O)OH, R''C(O)X’,
R'"C(S)X’, R"C(0O)OF’, R'"C(0O)SR’ u R'"C(O)OR" osmauaer -NR“R™, C¢ anxmn,
HeoOsI3aTeIbHO M HE3aBHUCHUMO 3aMEIeHHBbIH ¢ TMoMombi 0-3 TrajoreHoB, S-O-4JieHHBIN
reTepoapuii, HeoOs3aTeIbHO U HE3aBUCUMO 3aMeIleHHbIi ¢ momorbio 0-3 rajoreHos, uian Csg
LUKJIOATKUJI, HEOOs3aTEIbHO M HE3aBUCHUMO 3aMEIeHHbIN ¢ MOMOIIbIO 0-3 rajJloreHoB. B ulc
SIBJISIIOTCA TaKUMHM, KakK OMNpPENeseHO AJid JBEHAALATOr0 BapUaHTa OCYIIECTBJICHHS! IEPBOTO
oObekTa. 3HaueHus qpyrux nepeMeHHbx B Gopmyne 1A, ITA, IB, 1IB, IC, IIC, ID, IID, IE, IIE,
IF, IIF, 1G, IIG, IH, IIH, 1J, 1IJ, IL u IIL, R"'C(0)X’, R"'C(S)X’, R"'C(0)OE’, R''C(0)SR’ u
R”C(O)OR" SIBJISTFOTCSI TAKMMHM, KaK ONPEAENICHO JJISi MEePBOro, YeTBEPTOro W/WIIM CEAbMOTO
BAapPUAHTOB OCYIIECTBJICHUS MIEPBOrO OOBEKTA.

[0067] B mepBoM OOBEKTE UETHIPHAALATHIM BAPUAHTOM OCYLIECTBJICHHUS SIBJISETCS
cnocod monyueHusi 3-3amerneHHoro 1,2 4-tpuasona, onuceiBarornerocst ¢popmysoit 1A, 1B, IC,
ID, IE, IF, IG, IH, IJ, IL, unu ero conu, Kak OMHCAHO B TIEPBOM, BTOPOM, TPETHEM, YETBEPTOM,
MSATOM, LIECTOM, CEbMOM, BOCBMOM, AEBSITOM HJIU JAE€CSITOM BapUAHTE OCYIIECTBJICHHS TIEPBOTO
o6bexra. R B dopmyne IA, IB, IC, ID, IE, IF, IG, H, I u IL, R''C(O)OH, R''C(0)X’,
R'"C(S)X’, R''C(0)OE’, R'"'C(0)SR’ u R''C(O)OR" o3nauaer C,. ankui, HeOOS3aTEIbHO U
HE3aBUCHMO 3aMelleHHbl ¢ nomompbro 0-3 ramorenos. J° u JC ssmsores TaKUMH, Kak
OTIpEAeNICHO sl BEHAAATOrO BapUAHTA OCYIIECTBJICHHUS MEPBOTO OObEeKTa. 3HAUEHUST APYTUX
nepemeHHbIX B opmyie [A, ITA, IB, 1IB, IC, IIC, ID, IID, IE, IIE, IF, IIF, IG, IIG, IH, IIH, 1J,
7, IL u IIL, R''C(0)X’, R"'C($)X’, R''C(0)OE’, R''C(0)SR’ u R''C(O)OR" smusorcs
TaKHMH, KaK OMPEIENICHO JIJIsl IEPBOr0, YETBEPTOrO W/MIIH CEIbMOr0 BAPUAHTOB OCYIIECTBICHHUS
NepBOro OOBEKTA.

[0068] B nmepBoM 00BeKTe MATHAALATHIM BAPHAHTOM OCYLIECTBIICHHUS SIBJIIETCSI CIIOCOO
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nostyueHust 3-3amemeHHoro 1,2 4-tpuaszona, onuceiBatommerocs popmysioii [A, IB, IC, ID, IE, IF,
IG, IH, U, IL, unu ero coiu, Kak OMUCAHO B MEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISATOM,
LIECTOM, CEIbMOM, BOCBMOM, JEBSITOM WM JECATOM BapUAaHTE OCYLIECTBJICHUS TMEPBOTO
obbexra. R B dopmyne IA, IB, IC, ID, IE, IF, IG, IH, I u IL, R"'C(O)OH, R''C(O)X’,
R'"C(S)X’, R''C(0)OE’, R'"'C(0)SR’ u R''C(O)OR" o3nauaer CF3. J® u J© smusrorest Takmmy,
KaK OMpenejeHo IUIsi IBEHALATOr0 BapHAaHTa OCYLIECTBICHHS MEPBOro OOBEKTa. 3HAYEHUS
apyrux nepemeHHbIx B opmyine [A, TTA, IB, IIB, IC, IIC, ID, IID, IE, IIE, IF, IIF, IG, IIG, IH,
IH, U, IIJ, IL u IIL, R''CO)X’, R'"C(S)X’, R''C(0)OF’, R''C(0)SR’ u R''C(O)OR"
SIBJISIFOTCSI TAKUMH, KaK OMNpenesieHO JUIsl TMepBOro, YeTBEPTOro W/WMJIM CEeIbMOTO BapHAHTOB
OCYIIECTBJIEHUS MIEPBOrO OOBEKTA.

[0069] B mepBoM 00bekTe MECTHANLATHIM BAPUAHTOM OCYIIECTBIIEHUS SIBJISIETCS] CIIOCO0
nosiyueHus 3-3amerneHHoro 1,2 4-tpuaszona, onuceiatomerocs Gopmysioii [A, IB, IC, ID, IE, IF,
IG, IH, IJ, IL, wiu ero conm, Kak OMUCAHO B MEPBOM, BTOPOM, TPETHEM, YETBEPTOM, ISATOM,
IIECTOM, CEIbMOM, BOCBMOM, JAEBSITOM WJIM JAECATOM BapUAHTE OCYIIECTBJICHHUS TIEPBOTO
o6bekra. G' B dopmyne 1A, 1IB, 1IC, IID, IIE, IIF, IIG, ITH, IIJ u IIL o3Ha4aeT kapbaMaTHYIO
3AIIUTHYIO TPYMIy aMUHOTPYIMbL, AMUIHYIO 3alIUTHYE) TPYNNy aMUHOTPYIIIbI A
CyJb(OHIIBHYIO 3aIUTHYIO TPYIITy AMAHOTPYIIILL. 3HAYSHUs APYTrUX MEPEMEHHBIX B (hopMyie
IA, 1A, IB, IIB, IC, IIC, ID, IID, IE, IIE, IF, IIF, IG, IIG, IH, IIH, IJ, IIJ, IL u IIL, R''C(O)OH,
R''c(O)x’, R"C(8)X’, R''C(0)OE’, R"C(0O)SR’ u R''C(O)OR" smBustoTcst Takumu, Kak
OMNpeNeNeHo JJIsi MEePBOro, YEeTBEPTOro, CEIbMOro, OAMHHAALATOrO, JBEHAILATOTO,
TPUHAILATOTO, YETHIPHAILATOTO W/WJIK TSITHAALIATOTO BAPUAHTOB OCYINECTBJICHHS TIEPBOTO
oObeKTa.

[0070] B nmepBoM 00BEKTE CEeMHAILATHIM BAPUAHTOM OCYINECTBJIEHUS SIBJISIETCS] CIIOCO0
nojiy4enusi 3-3amerneHHoro 1,2,4-tpuasosa, onucsiBaroierocs ¢popmysoii 1A, IB, IC, ID, IE, IF,
IG, TH, 1J, IL, unu ero conu, Kak OMHMCAHO B TEPBOM, BTOPOM, TPETHEM, UETBEPTOM, IISATOM,
IIECTOM, CEIbMOM, BOCBMOM, JEBSITOM WM JECATOM BapUaHTE OCYIIECTBJIICHHUS TIEPBOTO
o6bekra. G' B dopmyne IIA, 1IB, IIC, IID, IIE, IIF, 1IG, IIH, IIJ u IIL o3HadaeT TpeT-
oyrokcukapoonmn (Boc), 2,2,2-tpuxnopatunokcukapbonmn (Troc), OeH3UIOKCUKapOOHWUI
(Cbz), 9-®nyopenunmerokcukapdbonun (Fmoc), meruncynbgponun, n-tomayoncynbdonun (Tos),
4-aurpobenzoncynbdonmn  (NOSyl), 2-autpobeH3zoncyabPoHII, M-OpOMOEH30JCY B OHIIT
(Brosyl), TpudTopauernn, anernn win OeH30M1. 3HAUEHUs IPYTHX MepeMeHHbIX B opmyie 1A,
1IA, IB, IIB, IC, IIC, ID, IID, IE, IIE, IF, IIF, 1G, IIG, IH, IIH, IJ, I1J, IL u IIL, R''C(O)OH,
R''c(O)x’, R"C(8)X’, R''C(0O)OE’, R"C(0O)SR’ u R''C(O)OR" smustoTcst Takumu, Kax
OMpEeNeNeHo IJIsl TEPBOro, YEeTBEPTOro, CEIbMOr0, OAMHHAALATOrO, JBEHAILATOTO,
TPUHALATOTO, YETHIPHAALATOTO W/WJIM TSATHAALIATOTO BAaPHUAHTOB OCYINECTBJICHHS TEPBOTO
oObekTa.

[0071] B mepBoM OOBEKTE BOCEMHAAIATHIM BAPUAHTOM OCYIIECTBJICHUS SIBIISIETCS
criocod mosyueHus: 3-3amerneHHoro 1,2.4-tpuasona, onuceiBaromerocst ¢opmysioit 1A, 1B, IC,
ID, IE, IF, IG, IH, 1J, IL, unu ero conu, Kak OMHUCAHO B MIEPBOM, BTOPOM, TPETHEM, YETBEPTOM,

nATOM, IECTOM, CEABMOM, BOCBMOM, ACBATOM HJIN JCCATOM BapUAHTEC OCYLICCTBIICHUS IMIEPBOrO
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0o0BbeKTa, BKIIIOYAOLINI peakiiio aMuapasoHa, onuckiBaromierocs: popmyoit IIA, 11B, IIC, 1D,
IIE, IIF, 1IG, IIH, I1J, IIL, wiu ero coju B MPUCYTCTBUH OCHOBAHUS C R“C(O)OE’, rne -OE’
osHauaer -O-(Cjgankmn), -O-(Ci¢ ranorenankmn), -O-(penmn), -O-(rerepoapun), -O-
(rereporuki), rae GEHUJ, rerepoapuil U reTepOLUKIINI 3aMeIIeHbl ¢ MOMOLIbI0 oT 1 1o 6
IPYIII, HE3aBUCHUMO BBIOPAHHBIX M3 TaJIOreHa, IMaHOTPYIIIbI, HUTPOTPyMIbl, okcorpymmbl, SOsH
u SO;C) ankuia. 3HaueHus npyrux nepemeHHsix B popmyine 1A, ITA, IB, IIB, IC, IIC, ID, 1ID,
IE, IIE, IF, IIF, IG, 1IG, IH, IIH, 1J, IIJ, IL u IIL sBnsioTCA TakuMH, KaK OMPEAENeHO IS
MEPBOro,  YeTBEPTOro,  CEAbMOro,  OAMHHAIIATOrO,  JBEHAALIATOrO,  TPUHAILIATOTO,
YEeTHIPHAIATOrO,  MSATHAAUATOrO,  IIECTHAALUATOrO  HW/WIM  CEeMHAILATOr0  BapHAHTOB
OCYIIECTBJIEHUS MIEPBOrO OOBEKTA.

[0072] B mepBOoM 00BbeKTe NEBATHAAATHIM BAPHAHTOM OCYIIECTBJICHHUS SIBJISIETCS CITOCO0
nosydeHust 3-3ameneHHoro 1,2 4-tpuasona, onuceiatromerocs popmyoii [A, IB, IC, ID, IE, IF,
IG, IH, IJ, IL, wiu ero conm, Kak OMUCAHO B TMEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISATOM,
IIECTOM, CEIbMOM, BOCBMOM, JEBSITOM WJIH JECSTOM BapHaHTE OCYIIECTBJICHUS MEPBOTO
00BbeKTa, BKIIOYAKOIINI peakIfio aMUuaApa3oHa, onucbkiBaromerocs ¢popmyoit ITA, 1IB, IIC, IID,
IIE, IIF, 1IG, IH, I1J, IIL, wiu ero coju B MPUCYTCTBUH OCHOBAHUS C R“C(O)OE’, rne -OF’
o3Hauaet -O-(C;.¢ ranoreHankui). 3HaueHUs Opyrux nepeMeHHsix B Gopmyie IA, IIA, IB, 1IB,
IC, 1IC, ID, IID, IE, 1IE, IF, IIF, IG, IIG, IH, IIH, 1J, IJ, IL u IIL sBAsirOTCS TaKUMH, Kak
OMpeNeNeHo JJIsi MEePBOro, YEeTBEPTOro, CEIbMOro, OAMHHAALATOrO, JBEHAILATOTO,
TPUHAALATOTO, YETBIPHAAIATOrO, IISITHAANATOrO, IIEeCTHAALATOTO W/WIM CEMHAAIATOro
BapPHAHTOB OCYIIECTBJICHUS MIEPBOrO OOBEKTA.

[0073] B mepBoM oObekTe ABanLATHIM BApPHAHTOM OCYILIECTBJICHHS SIBJISIETCSI CIIOCOO
nojiydeHus 3-3amerneHHoro 1,2,4-rpuasosna, onucsiBaromerocs popmysoit IA, IB, IC, ID, IE, IF,
IG, IH, 1J, IL, unu ero conu, Kak OMMCAHO B IEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISTOM,
IIECTOM, CEIbMOM, BOCBMOM, JAEBSITOM WJIM JEeCSTOM BapHaHTE OCYINECTBJICHUs IE€PBOrO
00beKTa, BKIIIOYAOIINI peakiMio aMUuApa3oHa, onucbkiBaromierocs: popmyoii ITA, 1IB, IIC, IID,
IIE, IIF, 1IG, IH, I1J, IIL, wiu ero coju B MPUCYTCTBUH OCHOBAHUS C R“C(O)OE’, rne -OF’
o3HauaeT -O-(CH,CF;3), -O-(aurpodenwn) (Hampumep, 2- win 4-vutpodenmwn), -O-
(muuuTpodenmn) (Hanpumep, 2.4-TMHUTPOGEHINIOBBIN CIOXHBIH 3¢up), -O-(Tpuxiopdennn)
(mampumep,  2,4,5-tpuxnopdenmnn), -O-(nenradropdenmn), -O-(cynbdorerpadropdennn)
(Hampumep, 4-cynbdo-2,3,5,6-rerpadpropdenrn), -O-(cykuunumuamn), -O-(berzorpuaszon), -O-
(7-azabenszorpuaszon), -O-(Gramumuamn), -O-(5-HopObopHEH-3HAO-2,3-TUKAPOOKCUUMHULT), WJIH -
O-(cynpocykmanMuANI). 3Ha4eHUs Ipyrux nepeMmeHHbIX B (opmyne [A, IIA, IB, 1IB, IC,
IIC, ID, 1ID, IE, IIE, IF, IIF, IG, 1IG, IH, 1IH, 1J, IIJ, IL u IIL sBnsroTCS TakuMH, Kak
OMpEeNeNeHo IJIs1 TEPBOro, YEeTBEPTOro, CEIbMOro, OAMHHAAIATOrO, JBEHAILATOTO,
TPUHALATOTO, YETBIPHAAATOrO, TISITHAANATOrO, IMEeCTHAALATOTO W/WIM CEMHAAIATOro
BApPHAHTOB OCYIIECTBJICHUS TIEPBOrO OOBEKTA.

[0074] B mepBoM oObekTe nBaALATh NEPBbIM BAPUAHTOM OCYIIECTBIECHHS SIBJISETCS
criocod monyueHus: 3-3amerneHHoro 1,2.4-tpuasona, onuceiBaromerocs ¢opmysoit 1A, 1B, IC,

ID, IE, IF, IG, IH, 1J, IL, unu ero conu, Kak OMHUCAHO B MIEPBOM, BTOPOM, TPETHEM, YETBEPTOM,
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MSATOM, LIECTOM, CEbMOM, BOCBMOM, AEBSITOM HJIU AE€CSITOM BapUAHTE OCYLIECTBJICHHS MEPBOTO
00BbeKTa, BKIIOYAOLINI peakiiio aMuapasoHa, onucbiBaromierocs: popmyoii IIA, 11B, IIC, IID,
IIE, IIF, 1IG, IH, IIJ, IIL, unu ero coau B MPUCYTCTBUM OCHOBAHUS C R“C(O)OR", rone R"
osuauaer N=CR''"R", P(O)(OH),, nnu PH(O)OH. 3nauenust npyrux nepeMeHHbIX B (popmyre
IA, TIA, IB, 1IB, IC, IIC, ID, IID, IE, IIE, IF, IIF, IG, IIG, IH, IIH, 1J, I1J, IL u IIL sBastotcs
TaKUMH, KaK ONpPENENICHO JJIsl IEPBOro, YeTBEPTOro, CEAbMOr0, OJUHHAALATOrO, IBEHAILIATOrO,
TPUHALATOrO, YEeTHIPHAALIATOTO, TMATHAALATOrO, IIECTHAALUATOrO W/WIM CEMHAALATOro
BAPUAHTOB OCYIIECTBJICHUS MIEPBOr0 OOBEKTA.

[0075] B mepBoM 0OBEKTE NOBAAlATh BTOPHIM BAPHUAHTOM OCYLIECTBICHHS SIBJISETCSI
crocod monyueHus: 3-3amenneHHoro 1,2.4-tpuasona, onuckiBatoinerocs gopmyoit 1A, 1B, IC,
ID, IE, IF, IG, IH, 1J, IL, wnu ero conu, Kak OMHCAHO B TIEPBOM, BTOPOM, TPETHEM, YETBEPTOM,
MSATOM, IIECTOM, CEbMOM, BOCBMOM, AEBSITOM HJIU JAECSITOM BapUAHTE OCYIIECTBJICHHS MIEPBOTO
0o0BbeKTa, BKIIIOYAKOIINI peakinio aMuaApa3oHa, onuckiBaromerocs: popmyoii [IA, 1IB, TIC, 1ID,
IIE, 1IF, 1IG, [H, IJ, 1L, wix ero comu B NPUCYTCTBUU OCHOBAHHS C R“C(O)OH B
NPHUCYTCTBUH AKTUBHPYIOIIETO peareHTa. 3Ha4eHHs! Opyrux nepeMeHHbiX B gopmyne [A, 1A,
IB, 1IB, IC, IIC, ID, IID, IE, IIE, IF, 1IF, 1G, 1IG, IH, IIH, 1J, I1J, IL u IIL aBastoTCs TaKUMH, KaK
OMpEeNeNeHo IJIsl TEPBOro, YEeTBEPTOro, CEIbMOro, OAMHHAALATOrO, JBEHAILATOTO,
TPUHAALATOTO, YETBIPHAAIATOrO, TISITHAANATOrO, IMEeCTHAALATOTO W/WIM CEMHAAIATOro
BAapPHAHTOB OCYIIECTBJICHUS TIEPBOrO OOBEKTA.

[0076] B mepBoM 0OBEKTE OBAALATH TPETHHM BAaPUAHTOM OCYINECTBJICHUS SIBJISETCS
criocod mosyueHus: 3-3amerneHHoro 1,2.4-tpuasona, onuceiBaromerocs ¢opmysioit 1A, 1B, IC,
ID, IE, IF, IG, IH, 1J, IL, unu ero conu, Kak OMKMCAHO B MIEPBOM, BTOPOM, TPETHEM, YETBEPTOM,
MATOM, LIECTOM, CEIbMOM, BOCBMOM, AEBATOM HJIM JAECSATOM BAPUAHTE OCYLIECTBJIEHUS MEPBOTO
00BeKTa, BKIIOYAIOIIUI peakLU0 aMuIpa3oHa, onuckiBatoiierocs Gopmynoii IIA, 1IB, 1IC, 1ID,
IIE, IIF, 1IG, IIH, IJ, IL, w1 ero conmu B NPUCYTCTBUU OCHOBAHHS C R“C(O)OH B
MPUCYTCTBUH  AKTUBHPYIOLIErO peareHra, TI[Ae aKTUBHPYIOIIMM PEareHTOM  SIBJISETCS
kapOomuumun, ypoHui, ¢ochonuit, 2-ankui-1-ankuakapOOHUI-1,2-TUrHAPOXUHOMMH, —2-
ANIKOKCH- 1 -aTKOKCUKapOOHUJI- 1,2- TUTUAPOXMHOJIHH, STUJIIIUAHOTUIPOKCUUMUHOALIETAT
(okcuma®) win ankwixyiophopmuar. 3HaueHUs APYrux nepeMeHHbIX B popmyne A, IIA, IB,
IIB, IC, 1IC, ID, 1ID, IE, IIE, IF, IIF, IG, 1IG, IH, IIH, 1J, I1J, IL un IIL sBnsroTCs TakKMMH, KaK
OTMpENeNeHo JJIsl TEPBOro, YEeTBEPTOro, CEIbMOr0, OAMHHAAIATOrO, JBEHAILATOTO,
TPUHALATOTO, YETBIPHAAIATOrO, TMSTHAAIATOrO, I[MECTHANLUATOTO W/HWIH CEMHAANATOro
BapPHAHTOB OCYIIECTBJICHUS MIEPBOrO OOBEKTA.

[0077] B nmepBoM oObekTe OBAALIATH YETBEPTHIM BAPUAHTOM OCYIIECTBJICHUS SIBJISETCS
criocod monyueHus: 3-3amerneHHoro 1,2 4-tpuasona, ommceiBaromerocs ¢opmysoit 1A, 1B, IC,
ID, IE, IF, IG, IH, IJ, IL, unu ero conu, Kak OMHCAHO B MEPBOM, BTOPOM, TPETHEM, YETBEPTOM,
MSTOM, LIECTOM, CEbMOM, BOCBMOM, AEBSITOM HJIU AE€CSITOM BapUAHTE OCYIIECTBJICHHS MEPBOTO
00BbeKTa, BKJIIOUYAOLINI peakifio aMuaApa3oHa, onucbiBaromerocs ¢popmyoit ITA, 1IB, IIC, IID,
IIE, IIF, 1IG, IIH, 1IJ, IIL, w1 ero cCoMu B MPUCYTCTBUU OCHOBAHUS C R”C(O)SR’, rae -SR’

o3Hauaer -S-(apun), -S-(Ciopankumn), wnmu -S-(rerepoapuit). 3HauUeHUs] PYTUX NEPEMEHHBIX B
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dopmyne 1A, 1TA, 1B, 1IB, IC, IIC, ID, IID, IE, IIE, IF, IIF, 1G, IIG, IH, IIH, U, IIJ, IL u IIL
SIBJISIFIOTCA TaKUMH, KaK OIPENENIEHO ISl MEePBOro, YE€TBEPTOro, CENbMOTrO, OIMHHAILATOTrO,
ABEHA/IATOrO, TPUHAAIATOrO, YETBIPHAAATOrO, MATHAALATOrO, MIECTHAAIATOrO W/WUJH
CEMHA/ILIATOTO BAPUAHTOB OCYLIECTBJICHUS MTEPBOTO OOBEKTA.

[0078] B mepBoM 0OBEKTe ABanLATh MATHIM BAPHAHTOM OCYINECTBJICHHS SIBJISETCS
crocob monydyenus 3-3amerneHHoro 1,2,4-tpuasona, omuceiBaromerocs gopmysioi [A, IB, IC,
ID, IE, IF, IG, IH, 1, IL, unu ero conu, Kak OMHUCAHO B NIEPBOM, BTOPOM, TPETHEM, YETBEPTOM,
MSITOM, LIECTOM, CEIbMOM, BOCBMOM, AEBSITOM HJIM JAECSITOM BapUaHTE OCYIIECTBJICHUS TIEPBOTO
0o0beKTa, BKIIIOYAOIINI peakiiio aMUuaApa3oHa, onucbkiBaromierocs: ¢popmyoii ITA, 1IB, IIC, IID,
IIE, TIF, 1IG, IIH, IIJ, IIL, wiu ero COMu B MPUCYTCTBHU OCHOBAHHS C R“C(O)SR’, rae -SR’
o3HavaeT -S-(3Twn), -S-(momern), -S-(m-xjopdenmn), win -S-(2-0eH30THA30JMWT). 3HAYEHUS
npyrux nepemenHbix B opmyne IA, ITA, 1B, 1IB, IC, IIC, ID, 1ID, IE, IIE, IF, IIF, IG, 1IG, IH,
IIH, I, 11J, IL u IIL ABAsArOTCS TaKMMH, KaK ONPENENICHO NI MEPBOrO, YETBEPTOro, CEAbMOTO,
ONMHHAILIATOTO, JIBEHAJILIATOTO, TPUHAALATOTO, YETBIPHAALIATOTO, MSATHALATOTO,
HIECTHAIATOrO W/WJIA CEMHAIIIATOTO BAPUAHTOB OCYILIECTBJICHHS IEPBOTO OOBEKTA.

[0079] B mepBom 0OBEKTe ABAALATH MIECTHIM BAapPHAHTOM OCYINECTBIICHHS SIBIISIETCS
criocod monyueHus: 3-3amerneHHoro 1,2 4-tpuasona, ommceiBaromerocs ¢opmysoit 1A, 1B, IC,
ID, IE, IF, IG, IH, 1J, IL, unu ero conu, Kak OMHCAHO B MIEPBOM, BTOPOM, TPETHEM, YETBEPTOM,
MATOM, LIECTOM, CEbMOM, BOCBMOM, AEBSTOM HJIU AE€CSITOM BapUAHTE OCYIIECTBJICHHS MEPBOTO
00BbeKTa, BKIIOYAIOLINI peakifio aMuaApa3oHa, onucbiBaromerocs ¢popmyoit ITA, 1IB, IIC, IID,
IIE, IIF, 1IG, IIH, 11J, IIL, wiu ero coiu B MPUCYTCTBUU OCHOBAHMUS C R''C(0)OH, R”C(O)X’,
R'"C(S)X’, R''C(0)OE’, R''C(0)SR’ mmn R''C(O)OR", rre, ecnu ucnomssyior R''C(O)OH,
TaK)Ke CONEPIKUTCS aKTHBHPYIOIIHUHA PEAreHT, r7ieé OCHOBaHUE BBIOPAHO M3 IPYMIIbI, COCTOSIIEH
U3 TpUaNKuiaMuHa, kapOoHara, dpochasena, 1,8-nuazadbuumkno(S.4.0)yunen-7-esa (DBU), 1,5-
nuazaduimkio[4.3.0]HoH-5-eHa (DBN), IryaHUJUHA, 1,1,3,3-TeTpameTuiryaHuIuHa,
HeoO0s3aTeIbHO 3aMeIeHHOro nupuanHa win 1,4-nuazadunukio[2.2.2]-okrana (DABCO), unu
B MIPEIIOYTUTEIHHOM BaPUAHTE OCYIIECTBIIEHUS] OCHOBAHUE BBIOPAHO M3 FPYIIIIbI, COCTOSIIECH U3
TPHUAJIKUJIAMHUHA, ¢docdazena, 1,8-nuazadunukio(5.4.0)yunen-7-eHa (DBU), 1,5-
nuaszabunmkio[4.3.0]JHoH-5-eHa (DBN), TYaHUJUHA, 1,1,3,3-TeTpameTriiryanuiniHa,
HeoOs3aTeIbHO 3aMeIleHHOro mupuanHa win  1,4-nuazadbunmkio[2.2.2]-oktana (DABCO).
3nauenusi nepemMeHHbIX B Gopmyne IA, ITA, IB, 1IB, IC, IIC, ID, IID, IE, IIE, IF, IIF, IG, IIG,
H, IIH, IJ, I, IL u IIL, R"'C(0)OH, R''C(0)X’, R"'C(S)X’, R"'C(O)OE’, R''C(0)SR’ u
R''"C(O)OR" sBisOTCS TaKMMH, Kak ONPENE]EHO Ul IEPBOTO, HYeTBEPTOro, CeAbMOTo,
ONMHHAILIATOTO, JIBEHAILIaTOrO, TPUHAALATOTO, YETBIPHAALIATOTO, MSATHALATOrO,
HIECTHA/ILIATOTO, CEMHAJLATOro, BOCEMHAALATOr0, MEBSITHAALIATOrO, IBAILATOTO, [BAALAThH
MEPBOTO, BAAIATh BTOPOro, ABAAIATH TPEThEro, IBAAIATh YETBEPTOrO W/HIIK JBAAIATH IMSTOTO
BAPHAHTOB OCYIIECTBJICHUS TIEPBOrO OOBEKTA.

[0080] B mepBomM oObekTe ABanLAThb CEIbMBIM BAPHUAHTOM OCYIIECTBJICHUS SIBJISIETCS
criocob monyueHus: 3-3amerneHHoro 1,2.4-rpuasona, onuceiBaromerocs ¢opmysioit 1A, 1B, IC,

ID, IE, IF, IG, IH, 1J, IL, unu ero conu, Kak OMUCAHO B MEPBOM, BTOPOM, TPETHEM, YETBEPTOM,
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MSTOM, LIECTOM, CEbMOM, BOCBMOM, AEBSITOM HJIU AECSITOM BapUAHTE OCYIIECTBJICHHS MEPBOTO
00BbeKTa, BKIIOYAOLINI peakiiio aMuapasoHa, onucbiBaromierocs: popmyoii IIA, 11B, IIC, IID,
IIE, IIF, 1IG, IIH, I1J, IIL, wiu ero coiu B MPUCYTCTBUU OCHOBAHMUS C R“C(O)OH, R”C(O)X’,
R'"C(S)X’, R''C(0)OE’, R''C(0)SR’ mmn R'C(O)OR", rre, ecnu ucnomssyior R''C(O)OH,
TakXKe  CONEPIKUTCS  AKTUBUPYIOIIMII ~ peareHT, TrAe  OCHOBaHUEM  sBisiercss  4-
aumerunamuHonupuaua (DMAP). 3nauenus nepemennsix B popmyie 1A, IIA, IB, IIB, IC, IIC,
ID, 1ID, IE, 1IE, IF, IIF, 1G, IIG, IH, IIH, IJ, I1J, IL u IIL, R''C(O)OH, R"'C(0)X’, R''C(S)X’,
R”C(O)OE’, R"'C(O)SR’ u R“C(O)OR" SIBJISTIOTCSL TAKMMH, KaK OMpPenesieHO IJIsl MepPBOro,
YETBEPTOro, CEAbMOTO, OAMHHAALATOrO, ABEHAALATOTO, TPHUHAALATOrO, UETBIPHALATOTO,
MSATHAILATOTO, IECTHALIATOr0, CEMHAAIATOT0, BOCEMHAAIIATOrO, IEBITHAALIATOTO, ABAIIATOTO,
ABAAIATH IEPBOrO, MBAAIATH BTOPOrO, ABAALATH TPEThEro, ABANLATH YETBEPTOrO W/UIIH
IBAANATH MATOTO BAPUAHTOB OCYILIECTBJICHHS MEPBOTO OOBEKTA.

[0081] B mepBoM oOBekTe NBaaaTh BOCHMBIM BAapPHAHTOM OCYILIECTBIICHHUS SIBJISIETCSI
criocod monyudeHus: 3-3amerneHHoro 1,2 4-tpuasona, onuckiBaromerocs ¢opmysoit 1A, 1B, IC,
ID, IE, IF, IG, IH, IJ, IL, unu ero conu, Kak OMHCAHO B TIEPBOM, BTOPOM, TPETHEM, YETBEPTOM,
MSATOM, LIECTOM, CEbMOM, BOCBMOM, AEBSITOM HJIU AECSITOM BAPUAHTE OCYIIECTBJICHHS TIEPBOTO
0o0BbeKTa, BKIIOYAOIINI peakIuio aMuapasoHa, onuckiBaromierocs: popmyoi IIA, 1IB, 1IC, 1D,
[IE, ITF, 1IG, 1IH, 11J, IIL, umu ero coiu B MPUCYTCTBUU OCHOBAHMS C R''C(0O)OH, R“C(O)X’,
R'"C(S)X’, R''C(0)OE’, R''C(0)SR’ mmu R''C(O)OR", rre, ecnu ucnomssyror R''C(O)OH,
TaKKe CONEPIKUTCS] aKTUBUPYIOIIHUI peareHt, rae ocHoBaHueMm siBisiercs DABCO. 3Hauenus
nepemeHHbIxX B opmyie [A, ITA, IB, 1IB, IC, IIC, ID, IID, IE, IIE, IF, IIF, IG, IIG, IH, 1IH, 1J,
I, IL u IIL, R''C(0)OH, R''C(0)X’, R"'C($)X’, R''C(0)OE’, R"'C(0)SR’ u R''C(O)OR"
SIBJISIIOTCA TaKUMHM, KaK OIPENeNIEHO JUIsl MEPBOro, YeTBEPTOro, CENbMOro, OJUHHAILATOTO,
JBEHAJILIaTOTO, TPUHALIATOTO, YETBIPHALIATOTO, MATHALATOTO, LIECTHAILATOTO,
CEMHAJILIATOr0, BOCEMHAALATOrO, AEBSATHAALATOrO, NBAALATOrO, ABaJALIaTh MEPBOrO, IBAALATh
BTOPOr0, JABAALATH TPEThEro, NBaAllaTh YE€TBEPTOro W/WJIM IBAALATh ISTOMO BAapUAHTOB
OCYILIECTBJIEHUS TIEPBOIO OOBEKTA.

[0082] B mepBoM 0OOBEKTE NBAaqLATH NEBSITHIM BAPUAHTOM OCYIIECTBJICHHS SIBJISIETCS
crocod monyueHus: 3-3amerneHHoro 1,2 4-tpuasona, onuceiBarotnerocst ¢opmysoit 1A, 1B, IC,
ID, IE, IF, IG, IH, 1J, IL, wnu ero conu, Kak OMHCAHO B MIEPBOM, BTOPOM, TPETHEM, YETBEPTOM,
MSATOM, IIECTOM, CEbMOM, BOCBMOM, AEBSTOM HJIM JAECSITOM BapUAHTE OCYIIECTBIICHUS MIEPBOTO
oObekra. Crocod MOMOTHUTETPHO BKJIFOYAET MPU HEOOXOIUMOCTH YAAJIEHUE 3aIUTHOW TPYIIIIbI
aMupa3oHa TOCNIE PEeakIuu aMuApa3oHa ¢ KapOOHOBOH KHCJIOTOH, TrajOTeHaHTUAPUIOM
KHCJIOTBI, THOALMJITAJIOTEHUIOM, aKTUBUPOBAHHBIM CJIOKHBIM 3(HPOM, CJIOXKHBIM THO3(DHPOM
WIH AHTUAPUIOM KHUCJOTBI MO PEAKIUU NPOAYKTAa PEaKUUH C PEareHTOM JJIsl yAaJIeHUs
3aIUTHOW TPYIIbI aMHuIpa3oHa. 3HadyeHus nepeMeHHbX B Gopmyne IA, TIA, 1B, 1IB, IC, IIC,
ID, IID, IE, IIE, IF, IIF, IG, IIG, IH, IIH, 1J, IIJ, IL u IIL, R''C(O)OH, R''C(0)X’, R''C(S)X’,
R'"'C(0)OE’, R"'C(0)SR’, R'"'C(O)OR" u ocHOBaHHMe SIBISIOTCS TAKUMH, KaK ONMPENENIEHO IS
MepBOro,  YETBEPTOro,  CEIAbMOro,  OJMHHAALATOrO,  JBEHANLATOro,  TPUHAIALATOTO,

YETBIPHAJLATOrO0,  MATHAALATOrO,  LIECTHAALIATOrO,  CEMHAALATOro,  BOCEMHAJALATOrO,
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ACBATHAALATOrO, ABAALATOrO, ABAALUATH IHNCPBOTO, ABAALATbH BTOPOIro, ABAALATH TPETHETO,
ABAALIATb YETBCPTOro, ABAALATH IIATOrO, ABaAlLaTb MIECTOTrO, ABAaALATbL CEABMOTO A/
JBaILIATh BOCBMOI'O BAPUAHTOB OCYILIECTBIEHHS IEPBOTO OOBEKTA.

[0083] B mepBomM oOBekTe TPUALATHIM BAPHUAHTOM OCYILIECTBJICHHS SIBJISIETCSI CIIOCOO
nosiyueHus1 3-3amenieHHoro 1,2, 4-tpuasona, onuceiBatoierocs ¢opmyioi [A, umu ero comm,
KaK OMHMCAHO B MEPBOM BAPUAHTE OCYIIECTBJICHHS MEPBOrO OOBEKTA, BKIIOYAIOLIMN PEAKIIHIO
amMuapa3oHa, onuchiBatoerocst gopmyioi IIA, mmm ero comm B NMPUCYTCTBUM OCHOBAHHS C
R''C(0O)OH, R"C(O)x’, R"'C(9)X’, R"'C(0)OF’, R''C(0)SR’ wmu R''C(O)OR", rze, ecnu
ucrons3yior R'MC(O)OH, Takske COZEPIKHTCS —aKTHBUPYIOIIMH — PEATeHT. AMMIPA3OH,
onuceIBaroLuiics ¢popmyion 1A, nim ero conb Moay4aroT CrocodOM, BKIIFOYAIOIINUM PEAKIUEO

coennHeHus popmyiier IITA:
(S

(ITTA)

WJIH €rO COJIH,

[0084] cHayana co BTOPbIM OCHOBAaHUEM U 3aT€M C COeTUHEHHEM (hOPMYJIbI H,NNHG' B
pacTBopuTene AN peakuuu. 3HaueHus nepeMeHHbIX B (opmyne [A, IIA, IIIA, R''C(0O)OH,
R''cO)x’, R"'C($)X’, R'"'C(O)OE’, R'"C(0)SR’, R'"C(O)OR" u H,NNHG' smusrorcs
TAKUMH, KaK ONPEAENIeHO Ui MEPBOr0 BapHaHTa OCYILECTBJIEHHUS NepBOro oobekra. B ogHOM

BapHaHTe OCYLIECTBIIEHHUs] COeOUHEHHue, omnuckiBarouieecs (opmynoit IIA, wnmmu ero cosb

npexcTasisierT codoit coennnenne Gopmyst [11B:
%

‘f-‘-fry
Q)

W (ITIB).

3Hauenns mepemeHHbIx B opmyue IA, 1A, 1B, R''C(0)OH, R"'C(0)X’, R"'C(S)X’,
R''C(0)OE’, R"'C(0)SR’, R''C(O)OR" 1 H,NNHG' siBnsiroTCSl TAKHMH, KaK OIpEeIeHO s
NepBOr0 BapUaHTa OCYINECTBJCHHUS MNepBOro oObeKkTa. B ONHOM BapHaHTE OCYINECTBIICHUS

coenuHeHne, onuchiBaromeecs popmyiioit IIIA, umu ero cob mpencraBisier OO0 CoOeqUHEHHEe
dopmyasr IIC:
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9
Y

s
\ N
bel
J N CN
/W

(W5 (I1IC).

3Hauenus mepeMeHHbIX B opmyue IA, TIA, TIC, R''C(0)OH, R"'C(0)X’, R"'C(S)X’,
R''C(0)OF’, R"'C(0)SR’, R"'C(O)OR" u H,NNHG' siBIsFOTCS TAKHMH, KaK ONPEENeHo st
IIEpBOrO0 BAapHaHTa OCYLIECTBICHUs MepBOro oObekTa. B omHOM o00BEKTE COERMHEHME,

onuchiBaromneecst popmynoii IIIA, wim ero coib mpencrasisieT coOoOl coenuHeHue (OPMYJIbI
IIID:

@

m
g\ 1
J N CN
/W

JB
@ (I1ID).

3HaueHus mepeMeHHbIX B popmyine IA, IIA, IIID, R''C(O)OH, R''C(0)X’, R!'C(S)X,
R''C(0)OE’, R"'C(0)SR’, R''C(O)OR" 1 H,NNHG' siBisiroTCst TaKnMH, KaK ONpEIeseHo s
NIepBOrO BapHaHTa OCYLIECTBJIEHHUs] IEPBOro oObekTa. B OmHOM 0OBEKTe COeNMHEHUE,

onuchiBaromeecst Gopmynoii IIIA, wim ero conb mpencrasisier coOOW coemuHeHUE (OPMYJIbI
IIIE:

(4% /

Wn (IIIE).
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3Hauenus mepeMeHHsIX B opmyre 1A, IIA, IIIE, R''C(0)OH, R'C(0)X’, R"'C(S)X,
R'"'C(0)OE’, R"'C(0)SR’, R''C(O)OR" 1 H,NNHG' siBnsiroTCSl TAKHMI, KaK OIpEesIeHO s
NEepBOrO BapHaHTa OCYLIECTBIECHHs IepBOro oObekTta. B omHOM 00BEKTE COemUHEHUE,
onmchiBaroineecst Gopmynoii IIIA, unm ero conb mpencrasisier cobol coenuHeHUE (POPMYJIbI
IIF:
(U

J N CN

JB n
> (ITIF).

3Hauenus mepeMeHHsIX B popmyre 1A, ITA, IIIF, R''C(0)OH, R'C(0)X’, R"'C(S)X,
R'"'C(0)OE’, R"'C(0)SR’, R''C(O)OR" 1 H,NNHG' siBisiroTCSl TAKHMH, KaK OIpEeseHo s
NIEPBOTO BapHUaHTa OCYIIECTBJICHHUS MEPBOro 00bekTa. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS
B popmynax IIA, 1B, IIC, HID, IIE wnu IIIF, onucanasix Bbilie, W O3Ha4YaeT KOJbLIO B,
KOTOpOe TmpencraBiseT coOod (eHwn uiM 5- wWiu 6-4IeHHOe TIeTepOoapuiIbHOE KOJIbIIO,
coaepxamee | mnm 2 KONBLEBBIX aToma as3ora. bosee mpenmouturenbHO, ecnu W O3Ha4aer
¢dennn. B HexoTophIx BapuaHTax ocyuectsieHus B popmynax A, IIB, IIIC, IID, IIE wmu
IIIF, omucaHHBIX BBILIE, J® HesaBucumo osmauaer ramoren wi Cig aNKWJI, HEeOoOsI3aTENbHO
3aMEILEHHBIN ¢ TOMOLIBIO 10 3 raJIOreHOB,

xaxcsiii JC, ecom COIEPIKUTCS, HE3aBHCUMO BBIOpaH 13 Bopopona, rajorena, -CN u Ci4
aNKuiia, HeoOs3aTeIbHO U HE3aBUCHUMO 3aMELIEHHOTO ¢ MOMOMIBIO A0 3 TaJIOTeHOB, U P, €CIIU
COZIePIKUTCS, paBHO 1 mim 2.

[0085] B mepBoM OOBEKkTe TPUALATH MEPBBIM BAPHUAHTOM OCYLIECTBIICHHS SIBJISIETCS
cnoco0 monyudeHus: 3-3amereHHoro 1,2,4-tpuasona, onuceiBaromerocs ¢popmyioi [A, wim ero
COJIM, KaK OMHCAHO B IEPBOM BApUAHTE OCYLIECTBICHHUS NEPBOrO OOBEKTA, BKIIFOYAIOIIUN
peaKkuo aMHIpa3oHa, omuckiBarommerocs ¢opmynoit IIA, wiu ero comu B TPHCYTCTBHUH
ocuosanms ¢ R''C(0)OH, R''C(0)X’, R"'C(S)X’, R"'C(0)OE’, R"'C(0)SR’ mmm R'C(O)OR",
rae, ecin uenonb3yioT RMC(O)OH, Takke ConepsKUTCS aKTHBHPYIOIIMI peareHT. AMHUIPa3OH,
onuceIBaroLmiics popmyioi IIA, mu ero cosb MONy4aroT, KaK OMUCAHO B TPUALIATOM BapHAHTE
OCYIIECTBIIEHHsI, BKJIIOUas peaknuto coenawHeHus ¢opmyasl [IIA cHagama co BTOpPBIM
OCHOBAaHHEM U 3aT€M C COeNUHEHHEM (OpPMYJIbI H,NNHG' B pacTBOpUTENE IJIs1 PEaKLUH, TIe
PacTBOPUTENEM TSI PEAKLIUU SBJISICTCS] CIIUPT. 3HaYeHUs nepeMeHHbIX B popmyite (A, ITA, TIIA,
R''C(0)0OH, R"C(O)X’, R"C(8)X’, R"'C(0)OF’, R''C(0)SR’, R"'C(O)OR" u H,NNHG'
ABIIAIOTCS] TAKUMH, KaK ONPEAeNIEHO IS IEPBOro BAPUAHTA OCYIIECTBIICHUS IEPBOTO OOBEKTA.

[0086] B mepBoM oObBekTe TpHUALATH BTOPHIM BAPHAHTOM OCYILIECTBIEHUS SIBJISETCS
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crioco0 monyudeHus 3-3amerneHHoro 1,2,4-tpuasona, onuceiBaromerocs ¢popmynoi A, wm ero
COJIM, KaK OMHCAHO B IIEPBOM BAapHAHTE OCYLIECTBJIEHUS IEPBOro OOBEKTA, BKIOYAIOLIUI
peakIMo aMuapa3oHa, omnuchBaroierocss (opmynoi IIA, unm ero comm B NPUCYTCTBUU
ochosanusi ¢ R''C(0)OH, R"'C(0)X’, R''C(S)X’, R"'C(0)OE’, R"'C(0)SR’ mmm RM'C(O)OR",
rae, ecin ucnons3yroT RMC(O)OH, Takke conepsKUTCs aKTHBUPYIOIIMI peareHT. AMUAPa3OH,
onuchiBarouics: popmyioi 1A, mnum ero cosp MOMy4aroT, KaK ONMCAHO B TPHALIATOM BapUaHTE
OCYLIECTBJICHHs, BKJIOUas peakuuoo coenuHeHust ¢opmyasl IIIA cHadanma co BTOpPBIM
OCHOBAHHEM U 3aTeM C COeNUHEHHEM (hOPMYJIbI H,NNHG' B pacTBOpUTENE IJIs1 PEaKLUH, TIe
pactBoputeneM st peakuuu siBisiercss MeOH. 3nauenuss nmepemeHHbIx B dopmyne 1A, IIA,
1A, R''C(0)OH, R"'C(0)X’, R''C(S)X’, R"'C(0)OE’, R''C(0)SR’, R''C(O)OR" u HLNNHG!
SIBJITFOTCS] TAKMMH, KaK OMPEAENICHO IS IEPBOrO BAPUAHTA OCYIIECTBIICHUS IEPBOrO OOBEKTA.

[0087] B mepBoM OOBEKTE TPUALATH TPETHHUM BAaPHAHTOM OCYINECTBJICHUS SIBJISETCS
cnioco0 monydeHus: 3-3amemeHHoro 1,2,4-tpuasona, onuceiBaromerocs ¢popmynoi [A, wim ero
COJIM, KaK OMHCAHO B IEPBOM BAapHAHTE OCYLIECTBJICHUS IEPBOro OOBEKTA, BKIFOYAIOLIUIA
peaKknM aMHApa3oOHa, omuchBaromerocss (opmynoir 1A, wmm ero comu B NPUCYTCTBUH
ocrosanms ¢ R''C(0)OH, R''C(0)X’, R"'C(S)X’, R"'C(0)OE’, R"'C(0)SR’ mmm RM'C(O)OR",
rae, ecin uenonb3yioT RMC(0)OH, Takke conepsKUTCs aKTHBHPYIOIIMIT peareHT. AMHUIAPA3OH,
onuceBaromuiics ¢opmynoir IIA, mam ero comb MONy4arOT, Kak OMHMCAHO B TPHUALIATOM,
TPUALIATH IEPBOM, TPUALATH BTOPOM BapHaHTE OCYLIECTBJICHUs], BKJIIOUAs PEAKLIUI0 COSTUHEHUS
¢dopmysl ITIIA cHauana co BTOPbIM OCHOBAaHHEM H 3aTeM C COeNHMHEHUEM (hOPMYJIbI H,NNHG' B
pacTBopuTene Uil peakUuM, T[A€ BTOPbIM OcHOBaHueM siBisiercss NaOMe. 3HaueHus
nepemennbix B dopmyne IA, IIA, IIIA, R"C(O)OH, R''C(0)X’, R'C(S)X’, R"'C(O)OE’,
R”C(O)SR’, R“C(O)OR" u H,NNHG' sBistorcst Takumm, kak ONpeNeseHo AJisl MEePBOro
BapUAHTA OCYIIECTBJIEHUS MTEPBOr0 OOBEKTA.

[0088] B mepBoM 0ObekTe TPUALATH YETBEPTHIM BAPUAHTOM OCYILECTBIICHUS SIBIISIETCSI
cnocob mosyudeHus: 3-3amerneHHoro 1,2,4-tpuasona, onuceiBaromerocs ¢popmyion [A, wim ero
COJIM, KaK OMHCAHO B IEPBOM BAapHAHTE OCYLIECTBJCHUS IMEPBOro OOBEKTA, BKIFOYAIOLIHUIA
peaknMo aMHuApa3oHa, omuchBaromerocs ¢opmyiod IIA, uam ero coaum B MPHUCYTCTBUU
ocuosanms ¢ R''C(0)OH, R''C(0)X’, R"'C(S)X’, R"'C(0)OE’, R"'C(0)SR’ mmm R'C(O)OR",
rae, ecin uenonb3yioT R C(O)OH, Takke conepsKUTCs aKTHBHPYIOIIMIT peareHT. AMHUIAPAsOH,
onuchiBarouiicss ¢opmynoii ITA, umum ero comb TONYYarOT, KaK OMHCAHO B TPHUALIATOM,
TPUALATH MEPBOM, TPUALIATH BTOPOM MIH TPUALATH TPETbeM BapHaHTE OCYLIECTBIEHUS,
coenuHeHne (GopmyJibl H,NNHG' osznauaer HNNHC(O)OC(CH3)3, HoONNHC(O)OCH,CClj,
H,NNHC(0)O-6en3un, H,NNHC(O)OCH,(9-pnyopenmn), NH,NHSO,CH;, NH,NHSO,(m-
TOJTYOJT), NH,;NHSO,(4-aurpodenun), NH,NHSO,(2-autpodenmn), NH,;NHSO,(4-
opompenmn), NH,NHC(O)CF;, H,NNHC(O)penun wuma H,NNHC(O)CH;. 3naueHus
nepemennbix B dopmyne IA, IIA, IIIA, R"'C(O)OH, R''C(0)X’, R"'C(S)X’, R'"'C(0)OE’,
R”C(O)SR’ u R”C(O)OR" SIBJISIIOTCA TAKUMH, Kak OMNPENEeJIeHO Jisi IMEePBOro BapUaHTA
OCYIIECTBIIEHHSI IIEPBOTO OOBEKTA.

[0089] B mepBoM 0O0BeKkTe TPUALATH MATHIM BAPHUAHTOM OCYINECTBJICHUS SIBJISETCS
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crioco0 monyueHust 3-3amereHsoro 1,2,4-tpuasona, onuceiBaromerocs: popmynoii IF:

F

i ero conn. Crioco0 BKIFOUAeT PeakLUI0 aMUAPA30HA, ONHCHIBAroIerocs GopmyJoit
IIFa:

Q\/N \/)jr N\ N)J\OJ<
NH H
(ITFa)

uiu ero cojiu B pucytcteuu ocHoBanus ¢ CF3C(O)OCH,CFs.

[0090] B mepBoM 0OBEKTE TPHALATH LIECTHIM BAPUAHTOM OCYINECTBIICHUS SIBIISETCS
cnioco0 momydeHus: 3-3amerneHHoro 1,2,4-tpuasona, onuceiBatouierocs Gopmyinoii IF, wmm ero
COJM, Kak ONHCAaHO B TPUALATH IIATOM BApUAHTE OCYIIECTBICHUS IEPBOrO OOBEKTA.
Ocnosanuewm siBnsiercst DABCO.

[0091] B mepBomM 0ObekTe TPUALATH CEAbMBIM BAapUAHTOM OCYINECTBICHUS SIBJISETCS
croco0 mojydeHus: 3-3amerneHHoro 1,2,4-tpuasona, onuceiatouierocs Gopmyinoii IF, unu ero
COJIM, KAaK ONHUCAaHO B TPHUAUATh MATOM WM TPUALATH LIECTOM BAPUAHTE OCYLIECTBJICHUS
nepBoro oowvekTa. Crocod MOMONHUTENPHO BKJIIOYAET OYUCTKY 3-3aMmerieHHoro 1,2,4-tpuasona
¢dopmyasl IF ¢ mOMOLIBIO KPUCTAIITH3ALINH.

[0092] B mepBoM 0OOBEKTE TPUALATH BOCHBMBIM BAPHAHTOM OCYIIECTBJICHHUS SIBJISETCS
cnoco0 momydeHus: 3-3amerieHHoro 1,2,4-tpuasosna, onuceiBatrouierocss Gopmyinoii IF, wim ero
COJIM, KaK OINHCAHO B TPUALATh IATOM WMIM TPUALATH LIECTOM BapUaHTE OCYLIECTBIIECHMS
nepBoro oowvekTa. Criocod MOMONHUTENBHO BKJIIOYAET OYUCTKY 3-3aMmerieHHoro 1,2.4-tpuasona
¢dopmysl [F ¢ MOMOIIBIO KPUCTAUIM3ALNH, T11€ KPUCTAJUTU3ALUIO IPOBOAST NMyTeM J100aBICHUS
H-TENTAaHA K PEaKLUMOHHOM CMECH IOCJIE 3aBEPIICHHUs pPEeaKLUMU MEeXAY aMUIPa30HOM,
ormmcbiBaromumcst popmyoit lIFa, u CF3C(O)OCH,CFs.

[0093] B mepBoM OOBEKTE TPUALATH IEBATHIM BAPHUAHTOM OCYINECTBIICHUS SIBJISETCS
cnioco0 monydeHus: 3-3amerneHHoro 1,2, 4-tpuasona, onuceiBatouierocss Gopmyinoii IF, wimm ero
COJIM, KaK OMHCAHO B TPUALATH ISTOM, TPUALATH IIECTOM, TPUALATH CEAbMOM WM TPUALATH
BOCBMOM BapUaHTE OCYIIECTBIIEHHsI MEPBOr0 OOBEKTA, BKIIOYAIOLIMN PEaKIHI0 aMHUAPAa30Ha,
omuchiBaromerocst  ¢opmynoir IlFa wam ero comu B NPUCYTCTBUHM  OCHOBAHHUS — C

CF;C(O)OCH,CFs. Amunpason, onuceiBatoiiuiics gopmynoit IIFa, unm ero conp momy4aroT
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crocoboM, BKITFOYAIOIIUM peakiuto coenunerust popmydsr [11Fa:

F
No N
Q‘/N\/)\

CN 4 (I11Fa)

WIM €ro COJIM, CHadaja CO BTOPbIM OCHOBAaHHEM U 3aTeéM C COEAMHEHUEM
H,NNHC(O)OC(CH3)3 B pacTBOpHUTENE IJIsI PEAKIUH.

[0094] B mepBoM OOBEKTE COPOKOBBIM BAapHUAHTOM OCYINECTBJICHUS SIBIISIETCS CIIOCOO
noJiy4eHusi 3-3amereHHoro 1,2,4-tpuasosa, onuceiBaroierocs ¢popmydoi IF, wnum ero comu, kak
OMMCAaHO B TPUALATh ISITOM, TPUALATH IIECTOM, TPUALATH CEAbMOM WM TPUALATH BOCBMOM
BApUAHTE OCYINECTBJICHUS TNEPBOr0 OOBEKTa, BKIIOYAIOIIMN  PEAKLUUI  aMHIPa30Ha,

omuceiBatomierocss  ¢opmynorr  IIFa, wmnm ero comum B NPUCYTCTBHM OCHOBAHHA C

)
CF;C(O)OCH,CF;. Amunpa3son, omucbkiBaromuiics ¢opmynoii 1IFa, umm ero cojib moiy4aroT
croco0OM, Kak OMHMCAHO B TPHUIALATH JIEBATOM BapHAHTE OCYLIECTBIIEHMS, BKIIFOYAs PEAKIIHIO
coenunenus: ¢gopmynsr [IIFa wam ero comu cHadajga CO BTOPHIM OCHOBAHHEM U 3aTeM C
H,NNHC(O)OC(CH3); B pacTtBopuTeNe il pPEaKUUH, TJ€ PacTBOPUTENIEM sl PEaKLUU
SIBJISIETCS CIIUPT.

[0095] B nepBoM 00BEKTE COPOK MEPBBIM BAPHAHTOM OCYILIECTBIIEHHS SIBISIETCS CIIOCO0
nojy4eHus 3-3amereHHoro 1,2,4-tpuasona, onuceiBaromerocs: popmyoit IF, mnum ero conmu, kak
OMMCAaHO B TPUALATh MSTOM, TPUALATH IIECTOM, TPUALATH CEAbMOM WM TPUALATH BOCBMOM
BAapUAHTE OCYINECTBJIEHUS IIepBOr0 OOBEKTa, BKIIOYAIOIIMN  PEAKLUI0 aMHIPa30Ha,
onuceiBaromerocss  ¢gopmysoi IFa, wumm ero coau B MNPUCYTCTBUM OCHOBAaHHUSL C
CF;C(O)OCH,CF;. Amunpason, onuceiBaromuiics ¢opmysoit 1IFa, wnmm ero comp momydaror
Croco0OM, Kak OMHMCAHO B TPHUIALATH JEBSTOM BapHAHTE OCYLIECTBICHMsS, BKIIHOYAs PEAKIIHIO
coenunenus: ¢gopmyael [[IFa uaum ero comu cHavaja CO BTOPbIM OCHOBAaHMEM U 3aTEM C
H,NNHC(O)OC(CH3); B pactBopuTene mjisi peakiuu, TJe PacTBOPUTENEM IUIsl PEaKLUU
seysiercst MeOH.

[0096] B mepBoM 00BEKTE COPOK BTOPHIM BAPUAHTOM OCYLIECTBJICHUS SIBJSIETCS] CIIOCOO
noJjy4yeHus 3-3amemeHHoro 1,2,4-tpuasoda, onuceiBaroierocs ¢popmydoi IF, wnum ero comu, kak
OMMCAaHO B TPUALATH IISITOM, TPUALATH LIECTOM, TPUALATH CEAbMOM WM TPUALIATH BOCBMOM
BApUAHTE OCYINECTBJICHUS TNEPBOr0 OOBEKTa, BKIIOYAIOIIMNA  PEAKLUUI0  aMHIPa30Ha,

onuceBaromierocss  ¢opmynoi  IIFa, wumm ero comm B NPHCYTCTBUM OCHOBAaHHUSL C

)
CF;C(O)OCH,CFs. Amunpason, onuceBaroutuiicss popmynoit IIFa, nmm ero conp momy4aroT
croco0OM, Kak ONHUCAaHO B TPUALATH JEBATOM, COPOKOBOM WJIM COpPOK TIE€PBOM BapHaHTE
OCYIIECTBJICHUs], BKJItOUasi peakuuto coemuHeHus: Gopmyisl IIIFa muam ero comm cHadanga co
BTOpbIM OcHOBaHueM u 3ateM ¢ HoNNHC(O)OC(CHz); B pacTtBOpuTene aJisi peakiuu, Tae
BTOpPbIM OCHOBaHUEM siBisieTcs: NaOMe.

[0097] JIroOble momxopnsiinue OpraHUYECKHEe PACTBOPUTENIM MOKHO HCIOJB30BaTh IS
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peakiuii, ONMCAHHBIX B HACTOSIIEM H300peTeHNH. THNUYHbIE PACTBOPUTENN BKJIIOYAIOT, HO HE
OrpaHUYMBAIOTCS TONBKO UMH, auMeTmidopmamun (DMF), nuxnopmeran (DCM), nuxnopaTtas,
terparuapodypan (THF), numerunaneramun (DMA), stunanerar, uzonponuianerat (IPAC),
METaHOJI, 3TAHOJI, aLleTOHUTPUIL, ALETOH U T. II.

[0098] B onHOM BapuaHTe OCYILIECTBJICHHUsS PEAKLUUI MEXIy aMHIPAa3OHOM H
R''C(0)OH, R''C(0)X’, R"'C(S)X’, R''C(0)OF’, R''C(0)SR’ mm R''C(O)OR" nposomsit B
IPAC.

[0099] B HekoTOpbIX BapuaHTaX OCYLIECTBJIEHUS 3-3aMelieHHbl 1,2.4-Tpuaszoun,
onmucbiBarotuiics popmynoit 1A, IB, IC, ID, IE, IF, IG, IH, 1J, IL, uiau ero cojib OYMINAIOT C
MOMOLIBIO KPUCTAJIM3AMU. B OHOM BapuaHTe OCYIIECTBJIEHHUS KPUCTAJIM3ALUIO MPOBOIAT
nyTeM J00aBJIEHUS] COPACTBOPHUTENSI K PACTBOPY, BKIIOYAIOIIEMY 3 -3aMeIleHHbIH 1,2,4-Tpra3on.

IIpu wuCmONB30BaHUM B HACTOSINEM H300peTeHUH ''COpPacTBOPUTENH' O3HAYAET
pacTBOpPUTENb, B KOTOPOM 3-3aMelieHHbIi 1,2,4-Tpra3oa HEepacTBOPUM WM O0JIaaeT HU3KOH
PacTBOPUMOCTBIO. THUMHYHbIE COPACTBOPUTENHN BKIJIIOYAIOT, HO HE OTPaHUYMBAIOTCS TOJBKO UMH,
renTaH, N'eKCaH, LIUKJIOreKCaH, TOIyOol U T. II.

COEJJMHEHUA, ITPEJIVIAT' AEMBIE B HACTOSIIEM U30BPETEHNH,

[00100] Bo BrOpoM BapWaHTe OCYINECTBJICHHS BTOPOrO OOBEKTa COEAMHEHUE
ornuceiBaercs popmyoii 11B:

Yooy 2R ANo
Y;;E>-(|A‘- No©

23
J

B
ROS% )

Ui €ro COJib, ra€ 3HAUCHHsA NEPEMEHHBIX SABJAIOTCA TAaKUMH, KaK OIPCACTICHO IJIsA

(S

IIEPBOrO BAPHAHTA OCYLIECTBIICHHSI BTOPOrO 00BEKTA.
[00101] B Tperbem BapwaHTe OCYINECTBJICHHS BTOPOrO OOBEKTAa COEIMHEHUE

onucbiBaetcs popmysioii IIC:

NH

H
(J°) X N
p;}\'\:;-_._.l)( = H G1
A

\?\l, N

(8~
(IIC)

HUJIn €ro COJib, A€ 3HAYCHHA MNECPEMCHHBIX SABJIIOTCA TAKUMH, KaK OMNPEACTICHO IJisd

-

NIepBOrO BAPHAHTA OCYLIECTBIIEHHSI BTOPOTO OOBEKTA.
[00102] B wuerBepTOM BapHaHTE OCYINECTBJIEHUS BTOPOro OOBEKTa COEIMHEHUE

ornuceiBaercst popmyoii 11D:
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NH
(J9) N
NN G
<\N/ ~N H
O=L!

W €ro COJib, rac Y o3nauvaer N uau C, " 3HAYCHUA OPYTrUxX NEPEMCHHBIX SBJIAKOTCS

(1ID)

TAKMMH, KaK ONPEAEICHO JJIsl IEPBOr0 BAPUAHTA OCYIIECTBJIEHHUS] BTOPOTO OOBEKTA.
[00103] B msitoM BapuaHTe OCYIIECTBJIEHHSI BTOPOTO OOBEKTA COETUHEHUE OMUCHIBAETCSI

dopmyoii I1E:

(IIE)

WJIH €r0 COJIH,
ra€ 3HaUC€HUA NEPEMCHHBIX SABJIAKOTCA TAKMMH, KaK OINPCACICHO A NEPBOTO I/I/I/IJ'II/I
YeTBEPTOTO BAPUAHTOB OCYLIECTBIICHUSI BTOPOTrO OOBEKTA.
[00104] B 1mecroM BapuaHTe OCYIIECTBJICHHs BTOPOTO OOBEKTa COCOUHEHHE

ornuceiBaetcs popmydioi I1F:
NH

N
(/\N/\I)J\Nz \G']

N" /N

(IIF)

UK €ro COJib, I'A€ 3HAYCHHSA TMEPEMCHHBIX SABJIAIOTCA TAaKUMH, KaK OINPEACICHO i
NEPBOTO BAPHAHTA OCYLIECTBICHHUS BTOPOTO OOBEKTA.
[00105] B cempmMOM BapuaHTE OCYIIECTBJIEHHS BTOPOro OOBEKTa COETUHEHHE

onucbiBaetcs hopmyioi 11G:

\ . NH H
<N | = H’ “G1
\N _N

O

uiu ero conb, rae X osHavaeT C wnn N; U 3HaUYeHUs APYTUX MEPEMEHHBIX SBISAIOTCA

(1IG)

TAaKUMHU, KaK ONIPEACIICHO IJIA IEPBOr0 BapHaHTa OCYIIECTBJICHHUA BTOPOTO 00BeKTA.

[00106] B BoCcbMOM BapwaHTe OCYIIECTBJIEHHS BTOPOrO OOBEKTa COEOUHEHHE
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ornuceiBaercst popmyoi ITH:

\ NH H

N x‘ﬁ)LN,N\G‘I
& H

N

~N

(ITH)

HJIN €T0 COJIb, A€ 3HAUYCHUA APYIUX MEPEMCHHBIX SABJIAIOTCA TaKHMMH, KaK OIIPCOCICHO
IUISL IEPBOTO W/WJTH CEIbMOTO BAPUAHTOB OCYIIECTBJIEHHUS] BTOPOTO OOBEKTA.
[00107] B neBsaToM BapuWaHTe OCYINECTBJIEHUS BTOPOro OOBEKTa COETUHEHHE

onucbiBaetcs hopmyioii I1J:
NH

H

IN\
/,\N’\')J\N G’
N H

\N_,..- N

e o )

HUjin €ro COJib, TA€ 3HAYCHUSA TMEPEMCHHBIX SABJIAIOTCA TAaKUMU, KaK OMNPEACICHO i
NePBOTO BAPHAHTA OCYIIECTBJIEHUSI BTOPOrO OOBEKTA.
[00108] B necsatoM BapuaHTe OCYIIECTBJCHHS BTOPOro OOBEKTa COEOUHEHHE

onuceiBaercst popmydioi I1L:

NH H
SN R NT G
N, H
N~ N
_y
I ""'(JB)n

(IIL)

WJIH €70 COJIH,

r7ie 3HAYCHUS] NMePEMEHHBIX SIBJISTFOTCS TAKUMU, KaK OTMPENESICHO NI MePBOr0 BapUaHTa
OCYIIECTBJICHHUS] BTOPOTO OOBEKTA.

[00109] B onuHHAAIaTOM BapUaHTE OCYLIECTBJIEHHS BTOPOrO OOBEKTAa COETUHEHHE
ommcekiBaetrcst Gopmynoit 1A, 1B, TIC, IID, IIG, IIJ unu ero comnb, rae koiblo B o3Hagaer
(dbeHun M S- wim 6-4JIeHHOE TeTepOoapIIIbHOE KOJBIIO, Coaepskaliee 1 min 2 KOJBbIEBbIX aTOMa
a30Ta; U /i€ 3HAYEHUsS] APYTHUX MMEPEMEHHBIX SIBJISIFOTCS TAKUMH, KaK OMPEIESICHO ISl TIEPBOTO,
YETBEPTOTO W/HJTH CEIbMOT0 BAPUAHTOB OCYIIECTBIICHHSI BTOPOTO OOBEKTa.

[00110] B nBeHaamaroM BapuaHTE OCYLISCTBJIIEHHS BTOPOrO OOBEKTa COETUHEHHE
ommcbiBaetcs popmyioii [IA, 1IB, TIC, 11D, 1IE, IIF, IIG, 1IH, I1J, IIL, wiu ero cob, rae

J® HesaBucumo o3Hauaer ramoreH Wi Cig iKW, HeOOS3aTENbHO 3aMEIIEHHbBIT C
TOMOIIIBIO A0 3 raJioOre€HOB,

. 1C
KXl J, eciu comepKuTCs, He3aBHUCUMO BbIOpaH U3 Bonopona, ranorena, -CN u Ci4
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aJIKHJIa, He00s3aTeNIbHO U HE3aBHCHMO 3aMEIIEHHOTO € IIOMOLIBIO 10 3 TaJIoreHOB; U

P, €CJIM COEPIKUTCs, paBHO | min 2; u

rac 3Ha4YCHUs APYrux MEPEMCHHBIX SABJIAIOTCA TAKUMH, KaK OHNPCACICHO IJIsA NEPBOIO,
YEeTBEPTOr0, CEABMOTO W/HUJIM ONWHHA/LIATOrO BAPHAHTOB OCYIIECTBJIEHUS] BTOPOrO OOBEKTA.

[00111] B TpuHaamaToM BapuaHTe OCYLIECTBJECHUS BTOPOro OOBEKTa COEIUHEHHUE
onuceiBaetrcst popmyaoii IIA, 1IB, IIC, IID, IIE, IIF, 1IG, IIH, IJ, IIL uau ero comb, rae G!
O3HayaeT KapOaMaTHYIO 3allUTHYI) TPYIIy AaMHHOTPYIIbIL, AMUAHYIO 3aIMUTHYK TPYIIIY
AMHUHOTPYIIIBI WIH CYJb(QOHWIBHYIO 3alIUTHYIO TPYIIYy aMUHOTPYIIIIbI, U A€ 3HAUEHHsI IPYTHX
NEPEMEHHDBIX ABJIAIOTCA TaKUMH, KakK OIIPECACICHO JisI IICPBOro, 4YETBEPTOro, CEAbMOTO,
OJMHHAJIIATOTO W/WUJIHM ABEHAAIIATOTO BAPHAHTOB OCYIIECTBIICHUS] BTOPOrO OOBbEKTa.

[00112] B ueThlpHAAIIATOM BapHAaHTE OCYLIECTBIEHHS BTOPOrOo OOBEKTa COEAMHEHUE
ommcbiBaetcs ¢popmynoii IIA, 1IB, 1IC, 1ID, IIE, IIF, 1IG, IIH, I1J, IIL, wiu ero conb, rae G!
o3HauaeT  Tper-Oyrokcukapbonmn  (Boc),  2,2,2-tpuxiopatunokcukapbonmn  (Troc),
Oensmnokcukapbonmn (Z), 9-@nyopenmnmerokcukapbonmn (Fmoc), meruncynbhormn, -
tonyoncyiabponmn (Tos), 4-uurpodensoncynbhonun (NOSyl), 2-aHutpobeH3oncyabpoHII, M-
opombenzoncyabpornn (Brosyl), TpudrTopaueTwi, aueTwn WM OSH30WI, W TAe 3HAYCHUS
APYIrUxX NEPEMEHHDBIX ABJIAKOTCA TAKMMH, KaK OMNPEACTICHO AJid NMEPBOTO, YETBEPTOro, CEAbMOIO,
OMHHAJIATOTO W/WJIH ABEHAATOTO BAPHAHTOB OCYINECTBJIEHHUS] BTOPOTO OOBEKTA.

[00113] B msATHaAmAaTOM BapUaHTE OCYLIECTBJIICHHS BTOPOrO OOBEKTa COETUHEHHE

onncbiBaetcs popmyioii [IFa:
F

(1IFa)

WU €T0 COJIH.

IMPUMEPHI

[00114] Bce ccbutku, IpUBENEHHBIE B IPUMEPAX, BKIFOYEHbI B HACTOSIIEE H300peTeHUEe
B KauecTBe CChUIKHM. [IpM HCHOJBb30BAHUM B HACTOALIEM H300peTeHHH Bce aOOpeBUATYpBHI,
00O3HaYeHHsT W YCJIOBHUS COMJIACYIOTCS C HCIOJB3YIOIUMICS B COBPEMEHHOW HAay4YHOU
autepatype. Cm., Hanpumep, Janet S. Dodd, ed., The ACS Style Guide: A Manual for Authors
and Editors, 2™ Ed., Washington, D.C.: American Chemical Society, 1997, koropas BO Bcel
CBOEH MOJHOTE BKIIFOYEHBI B HACTOSIIIEE H300PETEHNE B KAUECTBE CChUIKH.

ITpumep 1.

Cunres 8-(2-¢propbensmm)umunasol 1,2-a]nupasus-6-kapOoHUTpHIA (HUTPHUIIA)
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F "MoHo6 poMua,"
CIZn\D F
Br C;HgCIFZn
N Mon. macca :209.95 N N
\ \
NNgr  Pd(PPhs),Cl, &N\/\Br
CgH3BroN3 THF, 30-35°C C43HgBrFNg
Mon. macca : 276.92 Mon. macca : 306.14

"Hutpun"
F
Zn(CN);, dppf
Q\'f \)\
DMF, 90-100°C
NP en
CaqHoFNy
Mon. macca : 252.25

L

Hckomoe coenuHeHHE CHUHTE3UpPOBAIU B 2 CTaAUU IO METOAMKE, OINHUCAHHON B

CAS# 63744-22-9

nareHTHoH yurepatype (W02015/187470A1) B Buge xenroro tBepuoro semectsa (0,60 r, 39%
BBIXOJ 32 2 CTaIum). 'H amp (500 MTI'u, Meranon-ds) 6 (m.1.) 9,09 (¢, 1 H), 8,14 (¢, 1 H), 7.91
(c, 1 H), 7,35 (1, 1 H), 7,28 (m, 1 H), 7,10 (m, 2 H), 4,60 (c, 2 H).

Cunres Tper-OyTiin-2-((8-(2-propbensnm)umunaszol 1,2-a Jnupasus-6-

W1)(MMUHO )METHI)riupa3yH- 1 -kapbokcunata (BOC-amunpasoHa)

"Hutpmn" . F
F N_ o
M O
NaOMe 0 Nav Sy o)
N NN \_-N__~ N /I<
— =~ -
QUL Mo SR ove | R N o
CN NH
NH
Cy4HoFN, - C45H13FN4O "BOC-amuypasoH”
Mon. macca :252.25 Mon. Macca :284.29 C1gH21FNgO2
“Mmnpat” Mon. Macca : 384.42

B 2L uunuHmpuydeckuii peaktop o0beMoM 2 Ji, CHaOKEHHBIM MEXaHUYECKOW MEIIaKOM,
nomemmaian 1 Mok (252,25 r) Hutpuia, 3arem cyxoi metanon (1,5 m). [lepemermmBanu npu 120-
140 o6/MMH W TOJydYa M KOPHUYHEBATO-KEITYIO 3€PHUCTYIO cycreH3uro. K cycneHsuu mpu
KOMHATHOW Temneparype nodasmsua 5 Moa.% (100 ma 0,5M pacTBOpa) METOKCHIA HATpPHUS B
18°C wu

nepememuBaiu B armocdepe aszora, moka HPLC He yka3piBaja Ha TOJHOE NPEBPALICHHUE B

MeraHosie. TemmepaTypy KOXKyXa peakTopa yCTAaHABJIMBaJIM PaBHOU cMech
npomexyTounbiii Metuiumuaar (LC-MS: 100A% MH' 285). 3arem mopumsiMu B TedeHue 15
muH nobasmsmu 1,03 3xB. (136 r) Tper-Oytunkapbaszara. Temnepartypa cHmkanacek 10 9,2°C u
ykcycHyto kucaoty (0,1 skB., 5,7 mu) MemneHHO A00aBIsUIM INMPULIEM dYepe3 MeMOpaHy.
Temnepatypa peakLinoHHON cMecu MeuieHHO mnosblmanack oT 11,2°C mo 17,2°C, yto masano
npo3payHblii KOPEeHHO-KOpUYHEBBIH pacTBOp. TemmepaTypy KOXKyXa peakTopa IMOBBIIAIN 0
18°C u ckopocTb mepemelmnBaHusA yBeanuuBaiu 10 165 o6/mun. Yepes 1 u oOpas3oBbiBasach
O4YeHb T'yCTasi JKeNTas CyCIeH3us (TeMmepaTrypa peakLOHHOH CMeCH CTAaHOBWJIACH PABHOM ~
21°C). 3arem pomnosnHutenbHO aodaBmsuin cyxod MeOH (550 mu). Uepes ~24 u LC-MS

yKasblBasia Ha rnojiHoe npespainenue B BOC-amuapason (MH' 385) u LC-MS He o6Hapy:xuBana
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metmmmuaar. Cycnensuro oxnaxaanu 10 8-10°C u godasnsam 0,06 >xB. (60 mur) 1M BogHOTO
pactBopa NaOH, 3arem HacbimeHHbIH BogHbli pacTBop NaCl (150 mi) U AMCTHILTUPOBAHHYIO
Bony (200 mu). ITonyueHHyO cMeCh NepeMeIInBaIi B TEUEHHE HECKOJbKUX 4acoB, 3aTeM 10%
BOJIHBIM PacTBOpPOM kapOoHata Harpus ycraHasnusaiau pH, paBueii 8-9. 3atem momydeHHyIo
cMmech pazOamisin Bomoi (250 mu1) m QUIBTPOBANM Yepe3 CTeKJISIHHBIN (UIBTP CpenHen
HOPUCTOCTH O0BEMOM 2 JI, TPOMBIBAIN AMCTHJUIMPOBAHHON Bomoi (3x300 mu) m cyummam ¢
OTCachlBaHUEM Ha (GHUIbTpe B TedeHue ~45 MuH. BiaxHblil ocanok Ha (GUIBTPEe MPOMBIBAIU H-
rentaHoM (4x200 mMiT) U CYyLIMIM C OTCAChIBAHUEM Ha QUIbTPE B TeueHHe | 4, 3aTeM CYIIMIH 10
NOCTOSTHHON Macchl B BakyyMHOH neuu ripu 40°C. IlpoaykT noaydanu B BUE CBETIIO-XKENTOTO,
nopourkoodpasHoro Bemectsa 358,86 r (93%). Ton. (JICK) 181°C. HPLC (RP) [240 um]: 99,8
A%. MS: MH+ 385 (100%).

'H-SIMP (Dg-JIMCO): & m.1. 1,47 (c, 9 H), 4,56 (c, 2 H), 6,34 (c, 2 H), 7,12 (1, J=7.48
I'm, 1 H), 7,15-7,21 (m, 1 H), 7,25-7,33 (m, 1 H), 7,42 (1, J=7,63T11, 1 H), 7,82 (c, 1 H), 8,29 (c,
1 H), 9,00-9,09 (m, 1 H), 9,13 (yuz ¢, 1 H).

BCAMP (De-IMCO): & mm. 28,15, 31,91, 78,44, 115,04, 116,28, 116,50,124,14,
124,37, 128,56, 131,58, 131,79, 135,40, 139,09, 142,53, 149,66, 152,87, 160,39.

Cunre3  8-(2-¢ropbensmn)-6-(3-(tpudropmermn)-1H-1,2,4-rpuazon-5-un)umunasof 1,2-

a|mupasuHa (coenunaenue IF).

F F
TFAOTfe
Napr Sy o DABCO KpucTannusayuma N Sy
H = H
Q\/NJW’N‘NJ\Ok IPAC  IPAC-nHept Q\,N \/J\(N
H i\ N
NH NJ<
C1gH21FNgO, CF,
Mon. Macca :384.42 0

"BOC-amug pasoH”
C1gH1gFsNg
Mon. macca : 362.29

B rpymeBugnyro koily oobemom 500 My CO CTEp)KHEM JJii MArHUTHOH MEIIaJKH
novemamn S0 mmonedi (19,22 r) BOC-amuapaszona u 2,2 sks. DABCO (12,34 1). 3arem
nobGasisin uzonpornmianerat (300 M) U cMech NepeMeIInBaly B aTMocdepe a3oTa B TeUeHUE 2
MHUH TIpH KOMHATHOW TeMIlepaType U MOJydaiu Oelyro KUAKYK cycreH3uto. K cycrneHsuu
nobassun TpudTopsTHNTpHdTOpanerar (2,5 3kB., 25 ), U CYCNEH3UIO MEepPEeMEIluBaIN MPH
KOMHATHOMH Temriepatype B atMocdepe azora, moka HPLC u LC-MS He yka3bIBain Ha MOJHOE
NpeBpaleHne B UCXOAHOE BelecTBO. 1IoaydeHHy0 CYCIIEH3HI0 MOCIEeNOBATEIbHO POMBIBAIIN
HACBHIIEHHBIM BOAHBIM PAcTBOPOM OHMKapOOHATa HATPUs, HACHIIIEHHBIM BOJHBIM PacTBOPOM
XJIOpUAa HATpUsd WU AUCTWUIMPOBaHHON Bojod. Opranmdeckyro ¢aszy (uUIbTpOBAIH uepe3
TOHKUN CJION CHJIMKAreJib/IeIUT U KOHLEHTPHUPOBAIM 10 Hebosbmoro odvema (~50-70 mi) B
poropHOM wucnaputene (temmneparypa BoasiHOW Oanu: 45-50°C). Temnyro cycneH3ui0 cpasy
pazbaBisuin H-rentaHoM (150 M), mepemelnnBaiy B Te4eHHE 2 4 U OJHOBPEMEHHO MENJIEHHO

oxyaxxaanu 10 20°, u 3areM MepeMelnBajl B TE€YEHHE elle 2 4 C OXJaXAEHUeM 10 5°, u
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¢unbTpoBanu. BraxkHell 0canok Ha (QUIBTPE MPOMBIBATIHM H-renTaHoM (2x50 M) U CylImim B
BaKyyMHOH T4l OO TMOCTOSHHOW Maccel. DopMy A mojydaad B BHIE CHEXKHO-OENoro
nopotkoodpasHoro BemectBa 16,7 T (92%). Trn. (JIACK) 196 °C. HPLC (RP) [240 um]: 99,8
A%. MS: MH+ 363 (100%).

'H-SIMP (Dg-JIMCO): & m.z1. 4,60 (c, 2 H) 7,05-7,11 (m, 1 H) 7,14-7,20 (m, 1 H) 7,22-
7,29 (m, 1 H) 7,43 (ymu 1, J=7,63 ', 1 H) 7,84-7,87 (m, 1 H) 8,23-8,27 (m, 1 H) 9,44 (1, J=1,83
I'm, 1 H) 15,43 (ymr c, 1 H).

BCSIMP (Dg-JIMCO): & m.x. 160,90, 158,95, 154,13, 152,73, 152,43, 151,76, 138,89,
135,50, 130,91, 130,87, 128,34, 128,27, 126,39, 124,11, 124,02, 122,47, 120,33, 119,12, 118,18,
116,68, 116,04, 115,01, 114,84, 31,64, 31,61.

PE_SIMP (Dg-AMCO): & m.x. -116,96, -63,93.

[00115] Best nureparypa, OUTHPOBAaHHAs B HACTOSINEM H300pPETEHHWH BO BCEH CBOEH

IMOJIHOTEC sIBHO BKJIFOUYCHA B HACTOALICC I/1306peTeHI/Ie B Ka4UE€CTBEC CCBIJIKH.
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POPMVYJIA U30BPETEHHUA

1. Cnoco® monydenusi 3-3amemeHHoro 1,2.4-tpuasona, BKIIOYAIOLINN PEAKLIUIO
amMHIpa3oHa C KapOOHOBOH KHCJOTOH, AKTHBUPOBAHHBIM CJIOKHBIM 3(HPOM, CIOXKHBIM
THO3(HUPOM, TAJTOT€HAHTUAPUIOM KUCIOTBI, THOALMJITAJIOTEHUIOM HJIH aHTHIPUAOM KUCIIOTHI B
NPUCYTCTBUH OCHOBAHUS, IJI€ €CJIU HCIOJb3YIOT KapOOHOBYIO KHCIOTY, TAKXKe COAEPIKUTCS
AKTHBUPYIOLIUI PEeareHT u rae:

(1) ammppasoH mpeacrtaBiser coOOW aMHIPA3OH, CBSI3aHHBIH C HEOOsA3aTEeNbHO
3aMeIEeHHbIM apUIIOM HITH FeTEPOaAPHIIOM,

(i) 3amectureseM B TOJOKEHMH 3 3-3amemeHHOro 1,2 4-Tpuasona  sIBJISIETCS
Heo0s13aTeNIbHO 3aMEIEeHHbIH apUJT WK FeTePOaPII, CBI3AHHBIN C aMUIPAa30HOM; U

(iii) 3-3amernenHbIi 1,2,4-Tpra3os MOKET ObITh HEOOSI3aTENIbHO 3aMEIEeH B MOJIOKEHUU

2. Cnocob o 1. 1, e 3-3amemennsbiii 1,2,4-tpuazon omuceiBaercs: hopmyioi TA:

(%) \>_R11
™

Y
Yo E)l( A 1
Y
J
W
J \
B

UJIU €r0 COJIb U

rfe crnocod BKIKOYAET PEeakluio aMUIpa30OHa, onuckiBatolierocs ¢popmydoi ITA:
NH

(e X H

\’“:x A N7

Ya E l |

=X o

\
B
(5 (TTA)

WJIH €ro COJIH,

¢ R"'C(0)OH, R"'C(0)X’, R"'C(S)X’, R''C(0)OE’, R"'C(0)SR’ mm R''C(O)OR", rze,
ecim nenonb3yioT R C(O)OH, Takoke conepKUTCst aKTHBHPYIOIINI PEareHT,

rue:

komblia E m A 00pasyroT siipo MOJIEKYJIbI M SIBJISIFOTCS apOMATHYECKUMH, B KaKIOM
cnyuae X u Y HesaBucumo BbiOpanel u3 N, NR" u C; roe makcumanbHo B 4 cinydasx X u Y
onHoBpeMeHHO 03Ha4aroT N u R" osnagaer H wu Ci-gankm,

W nnu:

i) orcyrcByer, korma J© CBA3aH HEMOCPENCTBEHHO C aTOMOM YIJIEPONA, K KOTOPOMY

MIPUCOEIUHEHBI JIBE IPyNIbI J, KaXablli J HE3aBUCUMO O3HA4YaeT BOAOPOI WJIM METHUII, N PaBHO |
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u J® osmauaer C)7 aNKIIbHYIO Lielb, HEOOA3ATEIBHO 3aMEIICHHYIO C MOMOIIBI 10 9 aTOMOB
¢Topa; nm

ii) mpencrasisier coboit konblo B, koropoe o3nausaer (enun, C;; HMUKIOATKHIBHOE
KOJIBLIO WJIH 5- WK 6-4JIEHHOE TeTePOApUIIbHOE KOJIbLO, coaep:kamiee 1 mim 2 KONbLEBbIX aTOMa
a3o0Ta,

rae, eciu KoJblo B npencrasisier coboit heHun mm S- uin 6-4JIeHHOe TeTepoapuiIbHOe
KOJIBLO, KaKAbIH J HE3aBUCUMO O3HA4YaeT BOAOPOJ WM METHWJI, N SBJIAETCS LEJIbIM YHCIIOM,
BbIOpaHHBIM 13 0-3; ¥ KaXabIi 18 Hesasucumo BbIOpaH u3 rajoreHa, —CN, C;_¢ anuparudeckoit
TPYIIIbL, —OR® u Cy5 UKJI0ATU(PaTHUECKOTO KONbLA, U

rae, ecnu konblo B mpencraBisier cobol Cs; HUKJIOANKHIBHOE KOJBLO, KaKIbIA J
O3Ha4yaeT BOXOPOI, N SIBJSIETCS LEJbIM YUCJIOM, BBIOPaHHBIM U3 0-3, U KasKAbIH 1® HesaBuciMO
BbIOpaH u3 ranoreHa, —CN, Ci_¢ anudaTrnuecKoi rpymmnsl U —OR®!,

rae Kaxmpii J°, KOTOpbIi 03Ha4aeT Ci_¢ anudaTudeckyro TpyImny 1 KaKabli 15, KOTOPBIN
o3Hauaer Csg mUKIOATU(pATHYECKOE KOJNBLO HEOOs3aTeIbHO M HE3aBHCUMO 3aMELIeH C
MOMOIIBIO 10 3 Iy R?;

kaxaeii R®  mesaBucumo osHauaer Ci amubarmueckyro rpymmy mam Casg
IUKT0aTH(ATHIECKOe KOJBIO, yKasaHHbHT R° HEOOA3aTENBPHO M HE3aBHCHMO 3aMELIEH C
TMOMOIIEHO 110 3 rpymm R*;

KayKIbIA R3! nesaBucumo BbIOpaH u3 Bonmopopa, Ci¢ anmudarudeckoir rpymmbl U Csg
LUKI0ANN(aTHYECKOro KONbLA, TAe Kakaas u3 ykazaHHbIX Ci.¢ annpaTHuecKuX rpym U KaKaoe
u3 ykazaHHbIX Cjg IUKIOATU(PATUIECKHX KOJEL HeoOsS3aTeNbHO M HE3aBHCHUMO 3aMEIIEHO C
MOMOLLBIO 10 3 Py R

KasKbIi R3, R¥ u R*® B KQXXJAOM cliyyae He3aBUCHMO BbiOpaH u3 rajoreHa, —“CN, C;4
ankuna, Cy4 ranorenankuna, —O(C;_4 ankun) u —O(Cy_4 raoreHaaKun),

P SIBJISIE€TCS LIEJIBIM YUCIIOM, BBIOpaHHBIM U3 1, 2 wim 3;

KayKIbIN J€ nesaBucumo BbIOpaH U3 Bogopona, rajoreHa, Ci4 anuaTu4eckoi rpyIibl,
Ci4 anxokcurpynmbel U -CN; roe kaxknas ykazanHas Cj4 anudarmueckass rpynma u Cjg
AJIKOKCUTPYIIA HEOOs3aTeNIbHO U HE3aBUCHMO 3aMelleHa ¢ TOMOIIbI0 10 3 Cj4 aJKOKCUTPYIII,
C.4ranorenankokcurpynmn, “OH niu ranoreHos

R osmauaer H, -NR“R", -C(O)NR“R", -C(O)R"*, -CN, Cy.¢ ankeHu, HeoGs3aTeNbHO
M HE3aBHUCUMO 3aMeEIlleHHbI ¢ nmomoulpto 0-2 rpymnm sz, Cs¢ ankuHWI, HEOOSI3aTENBHO H
HE3aBUCUMO 3aMELIeHHbI1 ¢ nomombr 0-2 rpynn sz; Cie ankwi, HeoOsS3aTEeIbHO U
HE3aBHUCUMO 3aMeIleHHbll ¢ nomowpo 0-3 rpynn RY, Ci¢ AJIKOKCUTPYIIITY, HEOOS3aTENbHO U
HE3aBHUCUMO 3aMELIeHHYI0 ¢ MOMOILb 0-5 rpynn R, (bennn, HeoOs13aTeIbHO U HE3ABHCHUMO
3aMelleHHbl ¢ nmomowpbo 0-3 rpynn R, 5-6-unenHsiit reTepoapmi, HeoOs3aTeNbHO |
HE3aBUCUMO 3aMELIeHHbIH ¢ nmomoubio 0-3 rpymnm RIS, Cs.g LMKJIOAIKUJI, HEOOSI3aTENbHO H
HE3aBHUCUMO 3aMEIlEeHHbI ¢ mnomoweo 0-3 rpynn R" wm 3-8-uneHHsrit reTEPOLIUKIINII,
HeoOsI3aTeNTbHO M HE3aBHCUMO 3aMeIIeHHbIH ¢ momorneio 0-3 rpymm R roe kaxmeii u3
YKa3aHHbIX  5-O-4JIEHHBIX TeTEepOapuyioB M  KaXAbll M3  YKa3aHHBIX  3-8-uJieHHbIX

reTEePOLMKIIMIOB COEPIKHUT 10 3 KOJbLEBIX '€TepPOaTOMOB, HE3aBUCUMO BbIOpaHHBIX U3 N, O 1
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S;

R" osmauaer ramoren, -OR™, -SR™, -NR“R™, -C(O)R™, -C(O)NR*R™,
NRbZC(O)ORbZ, -OC(O)NRaZRbZ, Co4 ankenokcurpynny, Csg HUKJIOANKIII, HEOOS3aTeIbHO U
HE3aBUCUMO 3aMELIeHHbI ¢ nomoupo 0-3 rpymnmn R', (bennn, HeoOs3aTeNTPHO U HE3aBUCHMO
3aMeIleHHbI ¢ nomoupro 0-3 rpynn R, 5- wm 6-uneHusiit reTepoapwi, HeoOA3aTeIbHO U
HE3aBHCUMO 3aMelleHHbl ¢ momombro 0-3 rpynn R"™ wnmm 3-10-unennbiii reTEePOLIUKIINIL,
HeoOs3aTeIbHO M HE3aBHUCHMO 3aMeIleHHbIH ¢ momombto 0-3 rpymm R, e kaxmoe us
YKa3aHHBIX 5- WIN O-4JI€HHBIX MeTePOAPUIIbHBIX KOJIELl U KaKbIH U3 YKa3aHHBIX 3-10-ujeHHbIX
TeTEePOLMKIIMIOB COIEPKHUT IO 3 KOJbLEBBIX I€TEPOATOMOB, HE3aBUCHMO BbIOpaHHBIX U3 N, O u
S;

R™® osnauaer Csg LMKIOAIKWI, HEOOS3aTENPHO M HE3ABHCHMO 3aMEIIEHHBIH C
nomoreo 0-3 rpymm R', perin, HeoBa3aTe bHO U HE3aBHCHMO 3aMEIIEHHBIH ¢ MOMOLIbIO 0-3
rpyIII R'"™ 5 wm 6-uneHHbii reTepoapui, HeoOs3aTeNIbHO U HE3aBUCHMO 3aMEINeHHBIH C
nomouipto 0-3 rpymnn R'™ wm 3-10-unenHsIii reTEePOLMKIINI, HEeOoOs3aTeIbHO U HE3aBHCHUMO
3aMEIIeHHbI ¢ nomomblo 0-3 rpynn RIS; rIe KaXI0€ U3 YKAa3aHHBbIX S5- WU O-4JI€HHBIX
reTepoapuIbHbIX KOJEL U KaKAbIH U3 YKa3aHHBIX 3-10-4ueHHbIX reTepOLUKINIOB CONEPKUT 10
3 KOJIBbLIEBBIX r€TEPOATOMOB, HE3aBUCUMO BBIOpaHHBIX U3 N, O u S;

KayKIbIA R!® HesaBucumo BbIOpaH w3 rajorena, rumgpokcmna, Cig ankwma, Cig
ankokcurpynmel, C;_¢ rajJoreHaikmIa u GeHmnna;

R* 03Hauaer BOJZIOPOL, —C(O)sz, Ci¢ ankun umn Ci_g raJIOreHaJIKUIT,

R"? o3Hauaer Bopopon, C;.¢ ankun wim Cj.¢ raJJOr€HaJIKul,

X’ 03HayYaeT rajJoreHusI;

OE’ o603Ha4aeT OTIIEIUISIIOIIYIOCS TPYIITY aKTUBUPOBAHHOTO CIIOKHOTO 3(dupa;

SR’ 0603HauaeT OTLISTUISIOIIYIOCS TPYIIY CJIOKHOTO THO3(Hpa,

R" osnauaer C(O)R'!, C(O)R'?, N=CR'""R !¢, P(O)(OH),, nu PH(O)OH;

R'""® o3nauaer Cqanku;

R'"® y R pce HeszaBrcuMo 03HAUAIOT Ceankua uiu GpeHmT Win R'"® y R mecre ¢
aTOMOM YTJIEpOAa, K KOTOPOMY OHU MPUCOEAMHEHBI, 00pa3yroT C4 ¢LIMKIOATIKIIT, U

G' o3HAuAeT 3AUTHYIO IPYIIy AMHIPA3OHA.

3. Cnocob mo n. 2, rne 3-3amemenHbiii 1,2,4-tpuason ¢opmynsr [A, wiu ero cosb

omnuceiBaetcs popmyJioii IB

HN-N

J¢ A\ 1
Y\\E’ ] ‘A::

JJ Oz

HJIN €ro COJIib U

(B)

amuzpa3oH popmyiet IIA onuceiBaercst popmyoii [IB
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WJIH €O COJIb.
4. Cnocob mo m. 3, rme 3-3amemeHHbiii 1,2,4-tpuazon ¢opmyner IB unmm ero conb

onuceiBaetcst popmyoit IC

HN-N
Py XAy R
= =
N
N~z N

WJIH €0 COJIb,

u amuzapasoH ¢popmydel [IB onucesiBaercs popmynoii 1IC

(1IC)

WU €TO COJIb.
5. Cnocob6 mo m. 4, rae 3-3ameuiensbiii 1,2,4-tpuason ¢opmynsl IC wmu ero conb

onuceiBaetcs popmyioii ID

HN-N
\ 11
o yo A R
SO
N= =N

(B8 )

HJIN €ro COJIb U

(ID)
amuzpasoH Gopmyiet I[IC onuceiBaercs hopmysioii [ID

NH
(J%) N
NN G
< N
N g

ORG

(1ID),
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WJIH €TO COJIb,
rae Y oznaudaetr N umu C.
6. Cnocod mo m. 5, rae 3-3amemnensbiii 1,2.4-tpuazon ¢opmynsr ID wimm ero coisb

onuceiBaetcs popmydoii IE

HN-N

C3ar
</Y‘-N S N
N =N

W
(IE)

HJIN €ro COJIb U

amupa3oH Gopmyier I[ID onuceiBaercs: popmynoii [IE

Z\
pda
!

@,

N
N/ =N H

™
(ITE)

WJIN €T0 COJIb.
7. Cnocod mo m. 6, rme 3-3amemeHHbrii 1,2,4-tpuason ¢opmynsl [E wim ero counb

onuceiBaercst popmyoii IF:

HN-N
N \N\>_CF3
74
T

N

F (IF)

WJIH €T0 COJb,

amunapasoH Gopmyiel [IE onuceiBaercst popmynoit IIF
NH

N
(\NMH’ \Gq
F

HJIN €ro COJIb.

(IIF)

8. Cmocob mo m. 4, roe 3-3amemneHHbiii 1,2,4-tpuazon ¢opmynsl IC wim ero coisb

onuceiBaercs popmynoii IG
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NH

H
[N/\\)LH’N\G“

NZ N

()

HJIA €ro COJIb U

amuzapasoH Gopmyisr IIC onuckiBaercs Gopmysoii G

\ . NH H
Y YN
NN

(B )",

WJIH €0 COJIb,

"(TIG)

rne X ozHayaer C unu N.
9. Cnocod mo m. 8, rae 3-3amemensbiii 1,2.4-tpuaszon ¢opmynsl IG wim ero cousb
ornuceiBaercst popmyioii [H

HN-N

\N xqu"N»_Rﬁ
4

(IH)

HJIK €ro COJIb U

amuzapasoH Gopmyisl I[IG onuceiBaercs popmyoii ITH

\ NH H
SO
\N _N
\
|2,
=

(ITH)

WU €T0 COJIb.
10. Cnocob mo m. 4, rme 3-3amemenHsiii 1,2.4-tpuason ¢opmynsl IC wim ero conb

onrcbiBaeTcs popmyioii 1J
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HN-N

\\>_R11
NN
\N/ /N

O=4!

HJIA €ro COJIb U

an
amuapasoH Gopmyier IIC onuckiBaercs Gopmysioii I1J
NH H
20 VI i i e
N H
=N

(8 P
().

N
11. Cnoco6 mo m. 10, roe 3-3amemenHsbiii 1,2,4-tpuazon ¢opmynsl IJ wiu ero conb

onuceiBaetcs popmyoit IL

-N
C >

=
4/<§
T
=

/’I‘,“\
\N‘- - N

("
(L)

(f

HJIA €ro COJIb U

amunpaszoH Gopmysl [1J onuceiBaercs popmydoii 1L

NHH

f\N’Q§erN’ el
N H
\N/ =N
N
| S8y,
=

HJIN €ro COJIb.

(TIL)

12. Cniocob mo modomy u3 m.. 2-5, 8 u 10, roe

KOJIbLIO B 03HavaeT heHus win S- uitn O-4JIEHHOE TeTepoapuiIbHOE KOJIBIIO, COAepIKaIlee
1 unu 2 KoNbIEBBIX aTOMA a30Ta.

13. Criocob mo modomy u3 m.a. 2-12, rae:

J® mesaBucumo osnauaer ranoren win Cig aIKWI, HEOOS3aTENbHO 3aMELICHHBIT C
TOMOIIIBIO A0 3 raJiore€HOB,

kasknbiii JC, ecm CONIePIKUTCS, HE3aBUCUMO BbIOpaH u3 Bonopona, rajmoreHa, -CN u Ci4

aJIK|Jia, HE00s13aTEIbHO U HE3aBUCHMO 3aMEIEHHOIO ¢ IMTOMOIIBIO A0 3 raJJIOr¢HoOB,
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P, €CJIM COAEPIKUTCS, paBHO | win 2;

R" osmauaer H, -NR*R", -C(O)NR“R", -C(O)R"™, -CN, C}.¢ ankui, HeoOGA3aTeNbHO 1
HE3aBUCUMO 3aMeIleHHbI ¢ nomowbio 0-3 rpynn RIS, C,¢ ankeHWI, HeOOs3aTEIbHO H
HE3aBUCUMO 3aMEILIEeHHbIM ¢ nomoupr 0-2 rpynn sz, Csr6 aNnKuHWI, HEOOS3aTENbHO H
HE3aBHUCUMO 3aMEIlEeHHbIH ¢ MoMolIplo 0-2 rpymnmn R Ci ANIKOKCUTPYIIITY, HEOOS3aTENIbHO U
HE3aBHUCUMO 3aMEIIEHHYI0 ¢ moMoupio 0-5 rpymnn Rls,(beHym, HeoOs3aTeNIbHO U HE3aBHCUMO
3aMeIleHHbll ¢ nomoupr 0-3 rpynn R, 5-6-unenmsiit rerepoapwi, HeoOsS3aTeNbHO H
HE3aBUCUMO 3aMeElIeHHbIH ¢ momouibio 0-3 rpymnm RIS, Cs.g LMKJIOAJKUJI, HEOOSI3aTENbHO H
HE3aBHUCUMO 3aMeEIleHHbIH ¢ nomowpo 0-3 rpynn R" wmm 3-8-uneHHslit reTEePOLIUKIINII,
HeoOsI3aTeNIbHO M HE3aBUCUMO 3aMELIeHHbIH ¢ momourbio 0-3 rpymm R rne kaxmbli u3
YKa3aHHBIX  5-O-UJIeHHBIX TIeTepPOapWIOB M  KaKIbIH W3  YKAa3aHHBIX  3-8-UJIEHHBIX
reTepPOLMKIIUIOB COIEPKHUT A0 3 KOJBLEBBIX TeTEPOATOMOB, HE3aBUCUMO BbIOpaHHBIX U3 N, O u
S;

R" osmawaer ramoren, -OR™, -SR™, -NR“R™, -C(O)R™, -C(O)NR¥R™, -
NRbZC(O)ORbZ, —OC(O)NRaZRbZ, Co4 anxenokcurpymmy, Csg nmkmoankuni, GeHun, S- win 6-
YJIEHHBIH rerepoapui, Win 3-10-4eHHbIH reTepOLUKINT, e KaKA0e U3 YKa3aHHBIX 5- uiu O-
YJIEHHBIX TE€TE€POAPUIIBHBIX KOJIEI] M KaKIblil M3 YKa3aHHbIX 3-10-4JIEHHBIX Te€TEePOLMKIINIOB
COIEPSKUT 10 3 KOJIBIIEBBIX IeTEPOATOMOB, HE3aBUCUMO BbIOpaHHBIX 3 N, O u S;

R® o3Hauaer Css mmkmoankwi, ¢eHwt, 5- wim 6-wieHHbH Wi 3-10-4ieHHbIHA
TeTePOLIMKIINI, T7I€ KaXKI0€ U3 YKA3aHHBIX S5- WM O-4JICHHBIX T€TePOapWIbHBIX KOJIEL U KaXKIIbII
U3 YKa3aHHBIX 3-10-4JIEHHBIX TETEPOLMKIUIOB COAEPKUT 1O 3 KOJbLEBBIX TIE€TEPOATOMOB,
He3aBHCHUMO BrIOpaHHbIX U3 N, O u S; u

R* 03Hauaer Boaopon, Ci.¢ ankun unu Cy_¢ rajoreHanKkum;, u

R" o3nauaer Bonopox, Ci¢ amkun mwim Cj_g ralOreHaNKII

14. Croco6 mo m. 13, rme R'"' osHauwaer -NR¥R", Ci6 ankwi, HeoOs3aTeIbHO M
HE3aBUCHMO 3aMeLleHHbli ¢ rmnomouiplo 0-3  rajoreHoB, S5-6-ujeHHBIH reTepoapul,
HEeOo0s3aTeIbHO U HE3aBUCHMO 3aMeINEHHbIH ¢ momMoinbio 0-3 rajoreHoB, wid Cs;g LIMKJIOAKHI,
Heo0s3aTeIbHO U HE3aBUCHUMO 3aMeIEHHbIN ¢ TTOMOIIbIO 0-3 rajoreHos.

15. Crocob mo n. 14, rue R!!' osnauaer Ci6 ankwmi, HEOOsS3aTEILHO U HE3aBHUCHUMO
3aMEILEeHHBIN ¢ TOMOIIBIO 0-3 rajJloreHoB.

16. Crioco6 mo 1. 14, rne R!! osnauaer CF;.

17. Crioco6 no moGomy u3 m.im. 2-16, rae G' 03Hauaer kapGaMaTHYO 3aLHTHYEO TPYIITY
AMUHOTPYIIIBI, AMUJHYIO 3AIMUTHYIO TPYIIY aMHHOTPYMIIBI WA CYJb(QOHWIBHYIO 3alUTHYIO
TPYIITy aMHUHOTPYIIITHI.

18. Cmoco6 mo m. 17, rne G' osmauaer Tper-GyrokcukapGonun (Boc), 2,2,2-
TPUXJIOPITHIIOKCUKAPOOHWIT (Troc), OEeH3MITOKCUKaPOOHUIT (Cbz), 9-
dnyopenmnmerokcukapoonmn (Fmoc), wmerwncynbsdonmn, mn-toayoncyibdonun (Tos), 4-
Hutpobenzoncyabpormn  (NOSyl), 2-aurpobensoncynbdonun, mn-6pomMOeH30ICyIbHOHMIT
(Brosyl), Tpudropanerun, aneTin wim OeH30MII.

19. Croco6 mo mobomy u3 mn. 1-18, rae crnoco0 BKIFOYAET PeakiUi0 aMHIpPa30Ha C
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R''C(O)OE’, rne -OF’ osnauaer -O-(Cigankun), -O-(Cr¢ rasorenankmi), -O-(dpenmn), -O-
(rerepoapun), -O-(rerepouukimi), rae (EHWI, reTepoapui M TEeTEePOLUKIMI 3aMElIeHbl C
noMomp OT | g0 6 rpymnm, HE3aBUCHMO BBIOPDAHHBIMH M3 TaJOTeHa, LHMAHOTPYIIIbI,
HuTporpymsl, okcorpymnmnbl, SOsH u SO3C; _sankuna.

20. Cnoco6 mo 1. 19, rne -OE’ o3nauaet -O-(Cj_¢ raloOreHaaKuI).

21. Cnoco6 mo . 19, rae -OE’ o3navaet -O-(CH,CF;), -O-(aurpodenun) (Hanpumep, 2-
win  4-aurpodpenun), -O-(nunurpodennn) (Hanpumep, 2,4-TUHUTPO(GEHUIOBBIA CIIOKHBIA
a¢up), -O-(tpuxnopdenmn) (Hanpumep, 2.4,5-tpuxnopdenun), -O-(nentadroppenmn), -O-
(cynabdorerpadropdenmn) (Hampumep, 4-cynbdo-2,3,5,6-terpadropdenrn), -O-
(cykmmaumumun), -O-(6enzorpuaszon), -0O-(7-azabenzorpuazon), -O-(dramumumumn), -O-(5-
HOpOOpHEH-3HI0-2,3-nukapOokcuumu) win -O-(cynb(HOCy KLIMHUMHUITAI).

22. Cnocob mo mobdomy u3 mm. 1-18, rae cmocod BKIFOYAET Peakiuio aMHIpPa3OHa C
R'"'C(O)OR", rne R" osnauaer N=CR''"R'", P(O)(OH), 1 PH(O)OH.

23. Cnocob mo mobdomy u3 mm. 1-18, roe cmocod BKIFOYAET Peakiuio aMHIpPa30OHa C
R''C(O)OH B nprcyTCTBHH aKTHBUPYIOLIETO PEAreHTa.

24. Cniocob mo 1. 23, re akTUBUPYIOIIMM PEAareHTOM SIBIIIETCS KapOOAUIMUL, YPOHUIA,
dochonmii, 2-ankui-1-ankunkapOoHUI-1,2-TUTHAPOXUHONNH, 2-aJKOKCH- 1-aIKOKCHKapOOHUII-
1,2-AMrHaAPOXUHONUH, STUILHAHOTHIPOKCHUMHUHOALETAT (OKcuMa®) min ankunxjaopopmuar.

25. Cmocob mo mobdomy u3 mm. 1-18, rae cmocod BKIFOYAET PEeakiUi0 aMHIpPa30Ha C
R'"C(0O)SR’, rze -SR’ o3nauaer -S-(apuin), -S-(C 1.20alKuT) Wi -S-(rerepoapui).

26. Crocob no 1. 25, rae -SR’ o3navaer -S-(atwn), -S-(momeundn), -S-(m-xyopdheHu) uiu
-S-(2-6en30THa30IM).

27. Cniocob mo mobomy u3 1. 1-26, rae OCHOBaHUE BHIOPAHO U3 TPYIIIbI, COCTOSIIEH U3
TPHUATIKUJIAMHUHA, ¢docdazena, 1,8-nuazabunukino(5.4.0)ynaen-7-eHa (DBU), 1,5-
nuazaduimkio[4.3.0]HoH-5-eHa (DBN), IryaHUJUHA, 1,1,3,3-TeTpameTuiryaHuIuHa,
Heo0s3aTeIbHO 3aMeLIEHHOro nmupuanuHa wim 1,4-nuazadunukio[2.2.2]-okrana (DABCO).

28. Cniocob mo m. 27, rine ocHOBaHUEM siBiisieTcst 4-mumerunamuaonupuaud (DMAP).

29. Cnioco6 mo 1. 27, rae ocHoBaHueM siBiisiercss DABCO.

30. Cnocob mo mobomy m3 1. 1-29, rme cnoco0 AOMOSHUTENBHO BKIFOYAET MpPH
HEOOXOAMMOCTH YIaJieHHe 3allUTHOW TPYyMIbl aMUApPa30OHA IOCe peakiud aMHApa3oHa C
KapOOHOBO# KHUCIIOTOM, raIOreHAHTUAPUIOM KHCIOTBI, THOALMITAJIOr€HHIOM, aKTHBHPOBAHHBIM
CIIOKHBIM 3(UPOM, CIONKHBIM THO3(PHPOM MM AHTUAPHUIOM KHCJIOTHI MO PEAKLUHU MPOAYKTA
peaKLK C PeareHTOM JUTsl YAAJSHHUS 3alUTHON TPYIIIbl aMHIPA30HA.

31. Cnocob mo n. 2, rae amunpa3on Gopmyinsl [TA uau ero coyib MONMYyHarOT CIIOCOOOM,

BKJTIOYAIO LM PEAKLIUI0 coenuHeHus: popmyinl ITA:
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($p
Y:

d

Yo

A

X =R
g

J g X
RN
W

£
X

CN
(5
(ITTIA)

WU €ro COJIH,

CHayajla CO BTOPbIM OCHOBAaHHEM M 3aTeM C COenuHeHHeM (OopMyJibl H,NNHG' B
pacTBOpUTENE IS PEAKLIUH.

32. Criocob mo 1. 31, rae pacTBOPUTENEM IJIsSl PEAKIIUH SIBJISIETCS CITUPT.

33. Criocob mo 1. 32, rae pacTBOpUTENeM IJist peakiuu siBjsiercs MeOH.

34. Cniocob mo mrobomy u3 m.i. 31-33, rae BTopbiM oOcHOBaHMEM siByisieTcst NaOMe.

35. Crioco6 1o mobomy u3 m.i. 31-34, rae coenunenne dopmynst H,NNHG' osnauaer
H,NNHC(O)OC(CHs);3, HNNHC(O)OCH,CCls, HONNHC(O)O-6en3un, H,NNHC(O)OCH,(9-
bayopeHun), NH,NHSO,CHs, NH,;NHSO,(n-Tonyon), NH,NHSO,(4-autpodenun),
NH,;NHSO,(2-autpodenmn), NH;NHSO,(4-6pomdennn), NH,NHC(O)CF;, H,NNHC(O)denun
i H,NNHC(O)CHs.

36. Cniocob mo 1. 1, rae 1,2,4-tpuaszon onuceiBaercs Gpopmyoii IF

F
N
~= \N
N
—~N

(IF)

HJIN €ro COJIb, U

rze crnocod BKIIIOYAET peakiuo amuapasona popmysl [1Fa:

F

N

Q\/N\/)\[(N\N)]\Ok
NH H
(ITFa)

unu ero conu ¢ CF3C(O)OCH,CF3 B npucyTCTBUM OCHOBAHUS.

37. Crioco0 mo n. 36, rae ocuoBanueM sipjsieTcss DABCO.

38. Crocob mo m. 36 wnm 37, rae crnoco0 AOMOJHUTEIBHO BKIIOYAeT OYUCTKY 1,2,4-
TpHuazoa ¢popmyiibl [F ¢ TOMOIIBIO KPUCTAUTU3ALINH.

39. Cnoco0 mo . 38, rae KpUCTANIM3alHI0 MPOBOAAT MyTeM A00aBJIEHUS H-TeNTaHa K
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PEAaKIMOHHON CMeCH TMOCje 3aBepIIeHHs peakiuuu Mexay amuapazoHoM ¢opmynser [IFa u
CF:C(O)OCH,CFs.
40. Cnocob mo modomy u3 m.m. 36-39, roe amuapason ¢opmynsl IIFa wmm ero conp

MOJIy4at0T CIIOCOOOM, BKJIFOUAIOLIMM CTAUI0 peakiun coequHenus Gpopmysl [11Fa:

F

N \N

P

CN 4 (I11Fa)

WJIH €rO COJIH,

cHauaja co BTopbiM ocHoBaHueM U 3ateM ¢ HOINNHC(O)OC(CHs3); B pacTBOpuTene s
peaxiuu.

41. Crocob mo 1. 40, re pacTBOpUTETIEM JJIsl PEAKLIUU SIBJISIETCS CITUPT.

42. Crocob mo 1. 41, rne pactBoputeseM I peakuuu sisnsiercss MeOH.

43. Crocob no modomy u3 m.m. 40-42, rie BTOpbIM ocHOBaHMeM siBisieTcst NaOMe.

44. Coennnenue, onuceiBaroiieecs Gpopmydoi I1A:

(J“)p x hiH X
W
J N\
(J8),

(IIA)

WJIN €70 COJIb, TTIE:

kojbiia E u A 00pa3yroT siApo MOJIEKYJIbl U SIBJISIFOTCSI apOMATHYECKUMH, B KaXKIOM
cnyuae X u Y HesaBucumo BbiOpanbl u3 N, NR" u C; roe maxcumanbHo B 4 ciydasx X u Y
onHoBpeMeHHO 03Ha4aroT N u R" o3nawaer H unu Ci-gankun,

W unu:

i) orcyrcrByer, korma J° CBSI3aH HEIOCPEICTBEHHO C aTOMOM VIJIEPOXa, K KOTOPOMY
MIPUCOEINHEHBI JIB€ Ipynnsl J, Kaxablii J HE3aBUCUMO O3HA4aeT BOAOPOJ WJIM METWI, N PaBHO 1
n J? osHauaer C)7 aJIKWIBHYIO Lellb, HEOOI3aTEIbHO 3aMEIIEHHYIO C MOMOIIBI0 10 9 aTOMOB
¢Topa; nnm

ii) mpencrasisier coboit konblo B, kotopoe o3naudaer (enun, Cs; MUKIOATKUIBHOE
KOJIBLIO WJIU S- WK 6-4JICHHOE reTepoapuibHOE KOJIBLO, coaepxkaniee | uiam 2 KoIbLUEBbIX aTOMa
a3o0Ta,

rne, eciu Kojiblo B mpencrasisier coboi eHuT win S- uin 6-4IeHHOE reTepoapuiibHOe
KOJIbLIO, KaXIbIil J HE3aBUCHUMO O3HA4YaeT BOAOPON HJIM METWI, N SIBJIAETCA LEJNbIM YUCIIOM,
BbIOpaHHBIM 13 0-3; U Ka)abIi J® HesaBucumo BbIOpaH u3 rajoreHa, —CN, C;¢ anuparudeckoit

B
rpynmnel, “OR™ u Cs_g uknoanupaTuieckoro KoubLa, u
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rae, eciu komblo B mpencramisier coboit Cs.; LUKIOANKHIBHOE KOJBIO, KaKIAbIA J
O3Ha4YaeT BOAOPOI; N SIBJISETCS LEJIBIM YUCJIOM, BBIOPaHHBIM K3 0-3 M KaXKablid 1® HesaBucHMO
BbIOpaH u3 ranoreHa, —CN, Cy_¢ anudarnueckoii rpymmnsl 1 —-OR"!,

rae Kammpiii J°, KOTOpbIH 03HauaeT Cj_¢ annpaTuuecKyro Irpynmny U Kakabli J 5 KOTOPBIN
o3HauaeT Cig mUKIOATN(ATHIECKOE KOJIbLIO HeOOsA3aTeNIbHO W HE3aBHUCHUMO 3aMEIleH C
MOMOUIBIO A0 3 rpynn R?;

kaxablii R®  HesaBucumo osHauwaer Cig amudparnueckyro rpynmy win Csg
LUKJI0ATU(ATHIECKOE KOJIBLIO, YKa3aHHBIH R® HeoOs3aTenbHO M HE3aBHCHMO 3aMelleH C
TIOMOILBIO 10 3 IPyIII R

kaxaeii R®' HesaBucumo BeiGpan ms Bomoponma, Ci. amudarmaeckoii rpymmy u Cag
UKJI0aTU(aTHUECKOe KOJIbIIO; Tae Kaxaas u3 ykasaHHbIX Ci.¢ annpaTudecKux TPy U Kakaoe
u3 ykazaHHbiX Csg mukioanudariuueckoe Kojer HeoOs3aTeslbHO M HE3aBHCUMO 3aMEIIEHO C
MOMOLIBIO 10 3 TPyl RSb;

KayKIbIA R? R R*¥*uR® s KXKIOM cliydae He3aBUCHMO BbiOpaH u3 rajoreHa, —“CN, Cj4
ankwna, Cy 4 ranorenankmna, —O(C;_4 ankmn) u —O(C;_4 rajoreHankmn),

P SIBJISIETCS] LIEJIBIM YHCJIOM, BBIOpaHHBIM U3 1, 2 win 3;

KasKIbIA J€ nesaBucumo BbIOpaH U3 Bojopona, rajoreHa, Ci4 anmuaTH4ecKol rpyIIbL,
Ci4 ankokcurpynmel U -CN; rme kaxknmas ykasanHas Cj4 amudarmueckas rpynma u Cig
AJIKOKCHUTPYIINIa HEOOsI3aTEIbHO M HE3aBUCUMO 3aMeleHa ¢ MOoMOombio 10 3 Ci4 aIKOKCHTPYII,
C .4 ranorenankokcurpynn, —OH uin ranoreHos; u

G' o3Hauaer 3AIIUTHYIO TPYIITY aMUPa30OHa.

45. Coenunenue 1o 11. 43, rae coenunenne popmydsl IIA onuceiBaercs ¢popmyroii 1B
NH

() H
Y Xﬁ)L Ny
}E A NG

ROES"

HJIN €ro COJIb.

(IIB)

46. Coenunenue 1o 11. 45, rae coenuHenne ¢popmyasl [IB onuceiBaercst popmyoii IIC

NH |
c
g )p\%‘X,Xﬁ)LN,N,.@
Yoo H
NN
(&)=

{I1C)

HJIN €ro COJIb.

47. Coenunenmue 1o 11. 46, rae coenunenne ¢opmydsl 1IC onuceiBaercst popmymnoii [ID
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H
(J%) NG
"Q’“‘N/\)LN G’

WU €T0 COJIb, U

rae Y o3nauaer N wiu C.

48. Coenunenue 1o 1. 47, rae coenuHerne ¢popmysl 11D onuceiBaercs dpopmysioii 1IE
NH

N
<,Y‘N SNTTG!
N= ~zN

"
(ITE)

HJIN €ro COJIb.

49. Coenunenue 1o 11. 48, rae coenunenne ¢opmyasl IIE onmcsiBaercs Gpopmymnoii IIF
NH

(ITF)

HJIN €ro COJIb.

50. Coenunenue o 1. 46, rne coenqunenue ¢popmysl 1IC onmceiBaercst popmynoii IIG

\ NH
SN
NN

UJIU €r0 COJIb, U
rae X o3nagaer C wiu N.

51. Coenunenne no 1. 50, rae coenuaenune Gopmynsl IIG onmceiBaercst popmynoit [TH

(ITH)
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HJIN €ro COJIb.

52. Coenunenue no 1. 46, rae coennrenue popmynsl IIC onmckiBaercs Gpopmynoit 11J

NH H
ANTTR N™ ~G!
N H

N

(8 P
)

N
WJIH €T0 COJIb.

53. Coenunenue no n. 52, rae coenurenue Gopmysl I11J onuceiaercs dpopmydoii 1L

NHH

J»‘N"\H\N’ Nel
N H
\N/ =N
N
| 28y,
=

HJIN €ro COJIb.

(TIL)

54. Coenunenue 1o modomy u3 m.m. 44-47, 50 u 52, rne

KOJbIIO B 03HauaeT GpeHus min S- Wiu 6-4ieHHOe reTepoapHiIbHOE KOJIBLIO, CONepIKaliee
1 nnm 2 KoNbLEBBIX aTOMA a30Ta.

55. Coenunenue 1o yodomy u3 m.o. 44-54, roe:

J® HesaBucumo osmauaer ramores man Cig aiKi, HEOOA3aTEIBHO 3aMEIEHHBIH C
TMOMOILIBIO A0 3 TaJIOr€HOB,

Kbl JC, eCI COnepKUTCS, He3aBICHMO BbIOpaH 13 Boxopoxa, rasorena, -CN u Cjy
aJIKHJIa, HeOoOs3aTeNIbHO U HE3aBHCHUMO 3aMELIEHHOTO ¢ IIOMOLIBIO 10 3 rajJioreHoB;

P, €CJIM COEPKUTCS, paBHO | wnn 2.

56. Coenunenue no grodomy u3 m.am. 44-55, roe G' o3nauaer KapOaMaTHYIO 3aLIUTHYIO
IPYIIYy aAMUHOTPYIIIbL, AMHIHYIO 3alUTHYK TPYIIy aMUHOTPYIIbI WK CYJIb(OHUIBHYIO
3aIUTHYIO TPYIIY aMHUHOTPYIIIIBL.

57. Coemunenne mo m. 56, rme G' osmauaer Tper-GyrokcukapGormn (Boc), 2,2.2-
Tpuxyopatiiokcukapoonmn (Troc), Oensmnokcukapoonmn (Z), 9-giyopeHuMeTokcukapOoHmI
(Fmoc), mertuncynbsdonun, n-ronyoncyibponmn (Tos), 4-uurpodensoncynbdonmn (NOSyl), 2-
HUTpOoOeH30Cy b OoHMN, M-Opomben3oncynbhonmn (Brosyl), Tpudropamernn, auetwn wim
OeHzou.

58. Coemunenue 1o . 44, rae coenuHenne onucbiBaetcs popmyoii [IFa:
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(IIFa)

HJIN €ro COJIb.

ITo noBepenHocTn
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