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CIIOCOB NOJYYEHHUS ®YHTHIUJIHO AKTUBHBIX TPHA3OJIbHBIX
COEJVUHEHUM

Ob6nacth npuMeHeHNs1 U300peTEHNUs

Hacrosimmee wn3o0pereHne OTHOCUTCS K CHOCOOy MONydYeHUs (PYHTHLUAHO AaKTHBHBIX
TPUA30JIbHBIX COEIUHEHUH. boree KOHKpPEeTHO, HacTosuee H300peTeHHEe OTHOCUTCS K
croco0y nostyueHusi PyHIMUHUAHO aKTUBHBIX TPUA30JbHBIX COENUHEHHH C MCIOJIb30BAHUEM

rOMOJIOTHYHBIX KAPKACHBIX AMUHOB B Ka4€CTBE KaTaIn3aTOpa.
ITpeanocbutku co3nanus N300PETEHNs M IPELIECTBYOIINH YPOBEHb TEXHUKU

1,2,4-Tpna3oa u ero NpoU3BOIHBIE MPENCTABISIIOT COOOH ONUH M3 Haubosee OMOJIOTHYeCKU
AKTUBHBIX KJIACCOB COEAMHEHWH, OONaaroIuX MIHPOKHM CHEKTPOM aKTUBHOCTH. 1,2.4-
TPUA30JIbHbIE (YHTULMIBI MPOSBISIOT CBOK MPOTUBOIPHUOKOBYIO AKTUBHOCTb, MHIHOMPYS
Ci4 -nemerunasy (pepment P450), XOpoIIo U3BECTHYH MHUIICHb Ut GyHruuuaos. JInbo B
BUJI€ OTIENBHBIX T'€TEPOLMKINYECKUX MPOU3BOIHBIX, OO B CIUSHUH C JPYTHMH LUKJIAMHU
1,2,4-Tpra3oJibl CTaal OAHUM U3 HauOoJiee U3YYSHHBIX LEHTPOB JJIsl Oy YeHUs] BAKHBIX IS
arpoXuMuu  coenuHeHud. 1,2,4-TpuasonbHble  (QYHTULUABI  SBISIFOTCS  HKOHOMHYECKH
BOXXHBIMU arpOXUMHKAaTaMHU, MOCKOJBKY OHU LIMPOKO HCIOJB3YIOTCS HAa TaKUX KYJbTypax
KaK MUICHUIA, STYMEHb, COS M CaJ0OBble (PYKTbI, U OOJATAIOT 3AIMUTHBIMH, JEUYeOHbBIMH U
YHUUYTOKAIOIUMU CBOMCTBaMU. BBUAYy BakHOCTH (yHTMUMAOB Ha OCHOBe 1,2 4-Tpumaszona,
OHH BBI3BAIM OOJBIIOW HHTEPEC C TOYKU 3PEHUs] UX CHHTE3a, MPUYEM COOOINaJoCh O

Pa3IMYHBIX CrIoco0ax moxy4eHus: QyHruuuaoB Ha ocHoBe 1,2,4-Tpuasona.

B 3asBke Ha marentr US 4079062 omumcan cnoco® mnodydeHus 1,2,4-Tpra3oibHBIX
COEMHEHUH, OCOOEHHO KEeTaJb-TPUA3OJIbHBIX COEIWHEHHH, TaKMX KakK IPOMHKOHA30JI M
a3aKOHA30J, B KOTOPOM CHHTE3 TaKUX KeTalb-TPUA30JbHBIX COEAUHEHUH BKIIOYAET
KOHAeHcauuo 1,2.4-Tpuasona ¢ rajoreHkeTrajeM B NPUCYTCTBUU OCHOBAHUS, TaKOro Kak
AJIKOKCHJI IIEJIOUHOro MeTaiuia. HegoctaTkom 5TOro nponecca siBJIsIeTCst TO, 4YTO OH MPUBOJUT

K HU3KOMY BbIXoay ¢yHrumuaa 1,2,4-tpuaszona.
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3asBka Ha nateHT DE 4030039 packpsiBaer crocod nonydenus: 2-(1-xymopuukionporn)-1-
(2-xnoppennn)-3-(1,2,4-tpuazon-1-um)nponan-2-ona B~ NPUCYTCTBHH  KaTajIM3aTropa
mesk(aszHoro nepeHoca. Ho ornenenne mponmykra OT Katajamzaropa Mek(paszHOro nepeHoca
4acTo OBIBAET 3aTPyIHHUTEIBHBIM, MOCKOJBbKY KaK KOHEUHBIH MPOAYKT, TaK M KaTaJH3aTOP
HAaxXOIATCSI B OpraHu4eckod (pase, W, CIENOBATENbHO, W3BJIEUYEHHE KOHEYHOIO IPOAYKTa

CTAHOBUTCH 3aTPY AHUTCIIbHBIM.

Bce »TH mpouemypsl NpeAIIECTBYIOLIETO YPOBHS TEXHUKH JIMOO CTPaAarOT OT HHU3KUX
BBIXOJIOB, TPEOYIOT OPOTOCTOSAIINX PEAreHTOB U OOOPYAOBaHUs, a TAK)KE MHOTOCTAIHHHBIX
peakuuii, OO BKIIOYAIOT PEAKLUH, KOTOPbIE HENPAKTHYHBI, TIOCKOJBKY TPEOYIOT YCIIOBHH,
KOTOpbIE TPYJHO MOAJEPKUBATh AJII KpPyMHOMAcIITaOHOro mpousBoacTsa. ClienoBaTeNnbHO,
OYEHb KeJaTeJbHO pa3paboTaTh MPOCTOH CHOCOO, MPUBOMSAIIMI K BBICOKHMM BBIXOIAM

¢yurunmna 1,2,4-tpuazona.
Ienu uzobperenus

Ienbto m3o0pereHust siBisieTcsi obecrieueHne criocoda nosiydeHus (YHIHLIUIOB HA OCHOBE
1,2,4-Tpuazona ¢ UCHOJIB30BAHUEM KaTaJIM3aTOpPa HAa OCHOBE TIOMOJIOTMUYHOIO KapKacHOIO

dMHHa.

Eme omHol 3anmaveit w3o0OpereHus: sBIsieTCss OOeCledYeHHe OIHOCTAIUHHOro crocoba

MPOU3BOJICTBA COEMHEHUI HAa OCHOBE 1,2,4-Tpuasoia ¢ MPOCTbIM BbIAEIEHUEM MPOAYKTa.

Eme omHOVW 1enbl0 HAcTOSIIEro M300peTeHHsl sBIsieTcst odecreueHne crnocoda MmoydeHus
NPOTHOKOHA30JIa, B KOTOPOM B KAyeCTBe KaTajlM3aTopa MCIOJIb3yEeTCs TOMOJIOTHYHbIH

KapKaCHbIN aMHH.
UznoxxeHne cy IHOCTH N300peTeHUs

Hacrosimee nzobperenne odecnieunsaer crocod monydeHust 1,2,4-Tpua3onbHbIX (yHTHIHIOB

obme#i popmynsl (I), uxX conei, CIOKHBIX 3(PUPOB HITH U30MEPOB HITH TAYTOMEPOB,
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R R3
R2

(h
1 2 3 o
rae R, R%, R’ moryT npencrasnsaTe coO0it HE3aBUCUMO:

BOZIOPOZ, HUTPWI, HUTPO, AaMHUHO, TajiOT€H, TUIPOKCUJ, aJKAHOWJ, JIMHEWHbIH WIH
pasBerBieHHbli  (C;-Cjg)  ankwi,  rajoreHajJKWi, TaJOr€HAJIKOKCH,  LIUKJIOAJIKHIL,
HE3aMEILEeHHbIH WM 3aMEIIeHHbIA TaJIOT€HOM, WIM JIMHEHHBIN WM Pa3BETBJICHHbIN aJIKUI,
apwi, HE3aMEIIeHHbIM WM 3aMEIlEeHHbIH TaJOT€HOM, TIeTepOoapui HE3aMELEHHbINH WIH
3aMELIEHHBIN TaJIONT€HOM, MeTePOLMKINYECKUN He3aMELIEHHbIN WM 3aMEIIeHHbIN raJOreHOM
win nuHeWHbI unn passerBieHHbIH (C1-C10) ankwn, apuiankui, He3aMeIleHHBbIN WIH
3aMEIICHHbIH TajJOreHOM, 3aMEINEHHbIH WM He3aMeLIEeHHbI Ouapui, apuIoKCH,
HE3aMEILECHHbI WM 3aMELICHHBbIM TajJOreHoM, apUIOKCHAapW, HE3aMEIUEeHHbIH WIH
3aMELIEHHBIN raJOreHOM, aJIKUJICHIINIL, -C(R5 R® R7), rae R, R®, R’ MOTYT OBITh HE3aBHCUMO
BbIOpaHbl M3 BOJAOPONA, HUTPUJIA, HHUTPO, AMUHO, TajiOreHa, THIPOKCHIIA, aJIKaHOWJIA,
nuHeiHoro wim passerBieHHOro (C1-C10) ankwuia, rajoreHajkuia, TraJOreHaJKOKCH,
LIMKJIOAJIKUIA, HE3aMEIEHHOr0 WM 3aMELIEHHOIO0 TaJIOT€HOM, MJIM JIMHEHHOIO WU
Pa3BETBJICHHOIO AaJKWja, apwujia, HE3aMEIIEHHOr0 WM 3aMELIEHHOTO TaJIOTeHOM,
rerepoapuia, He3aMeIEeHHOTO WM 3aMEIIEHHOTO rajJOr€HOM, TeTEPOLIMKIIA, He3aMEIIEHHOTO
WIN 3aMEIIEHHOr0 TaJOreHOM WM JuHeWHoro win pas3serBieHHoro (C1-C10) ankwna,
apuIalikKiiia, HE3aMEUIEHHOTO WJIM 3aMEIIEHHOTO TrajloreHOM, 3aMEIIeHHOrO  WIH
HE3aMEIIeHHOTO Ouapuia, apuiIOKCH, HE3aMENEHHOrO0 WM 3aMEIIeHHOrO TaJIoreHOM,

ApUIIOKCHAPUIIA, HE3aMELIEHHOTO MJIH 3aMEIEHHOTO TaJIOr€HOM, aIKUJICHINIIA, 1
4 o .
R" MmoxeT He3aBUCHMO TpencTaBisITh coboi rpynmny SH wnm Bogopon;

yKa3aHHbBIN criocod BKIIIOUAeT: B3auMoseiicTeue coenraenus popmysl (1)
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R2
R3

(Il

1 52 p3 .

rme R, R°, R’ umeror takoe e 3Ha4eHHWe, Kak OMMCAHO BbIIe, U X MPENCTaBisieT cOOOH
2

rajioreH, MeTUJICY JIb()OHIJIOKCH WITH MeTHII(EeHUIICY Tb(OHMIIOKCH, Uitk rae X u R” cBsi3aHbI C

rerepoaToMom C O6pa30BaHI/IeM rETCPOLUKINYICCKOro KOJiblia,

¢ coenuHeHueM (opmysl (111)

A

N
L

(I

o 4
rae A mpencTaBisieT coOOM BOAOPO, METANI UIH TPHATKUICHIMIBHYIO Tpymnmy U R™ MoxkeT
HE3aBUCHUMO TIPENCTaB/IsITh CO00M rpynmy "SH uiu ee TayTOMepbl ¢ U3MEHEHUEM TOJIOKEHHSI

BOJIOPOJA,
B IIPUCYTCTBUHU KaTAJIU3aTOPa U3 TOMOI'€CHHBIX KapKaCHBIX AMUHOB.

Crnoco6 monyuenus 1,2,4-tpuasonpHbix GyHrumunoB ¢opmyisl (I), Ux conel, CIOKHBIX

3(HUPOB I U30MEPOB HIIH Tay TOMEPOB, TI€ YKa3aHHBIN CIIOCO0 BKIIFOYAET:

B3aumoeiicreue coenuaenust popmydsl (II) ¢ coenunennem dopmynst (III) B mpucyrcTBUN
KaTalu3aTopa M3  TOMOJIOTHYHOIO  KAapKacHOro  aMuHa,  BbIOpaHHOro w3 -

azabunukio[2.2.2Jokrana (ABCO) u 1,4-nmuazabunukio[2.2.2]okrana (DABCO).

Crocob MOJTyUeHUs 2-(1-xnopuuknonponun)- 1 -(2-xnoppennn)-3-(5-mepkanro-1,2,4-
Tpuason- 1 -mn)nponan-2-oja, €ro CoJeH, CIOKHBIX 3(QUPOB WM U30MEPOB HIIH TAyTOMEPOB,

NpUYeM YKa3aHHBIN CII0cO0 BKIFOYAET:
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B3anmMozeicTeue 1-xjop-2-(1-xmopuukionpornun)-3-(2-xnopdenmn)nponan-2-oja w/wim 2-
(2-xnopOensmn)-2-(1-xnopuukiaonpormn)okcupasa ¢ 1H-1,2 4-tpuazon-5-tmonom B

NPpUCYTCTBUH KaTaJIN3aTopa U3 rOMOJIOTMYHOIO KapKaCHOTrO aMHHa.

Criocob MOJTy UE€HUs 2-(1-xnopuuknonponun)-1-(2-xnoppennn)-3-(1,2,4-rpuaszon-1-
WJI)TIPOTIaH-2-0J1a, €ro COJieH, CIOXKHBIX 3(UPOB WM U30MEPOB MM TayTOMEPOB, IIPU 3TOM
yKa3aHHBI MpoLecc BKIOYaeT B3aumozencTsue 1-xiop-2-(1-xmopuukionpornmn)-3-(2-
xjopdenmn)nponan-2-o1a  w/uan  2-(2-xnopOen3ui)-2-( 1 -XTOpIUKIONPOIII)OKCUPaHa €

1,2,4-Tpra3onom B IpUCY TCTBUM KaTaIU3aTOPa U3 FTOMOJIOTMYHOIO KAPKaCHOIO aMHUHA.

Crocob MOJTyYeHUs 2-(1-xnopuuxnonponun)-1-(2-xnoppennn)-3-(5-mepkanro-1,2,4-

Tpuaso-1-un)npomnan-2-oja, MpUYeM yKa3aHHbIN CIOCOO BKIIIOYAET;

a) BzaumozelicTeue 1-xyop-2-(1-xnopumkiaonponui)-3-(2-xaopdeHrn)nponan-2-ona /M
2-(2-xnopben3un)-2-(1-xa0pUuKIONponII)oKcHpaa ¢ 1,2,4-Tpua3onoM, B TNPUCYTCTBHU
KaTalu3aTopa M3 TOMOJIOTHMHOTO  KAapKaCHOro  amMuHa s nojydenuss  2-(1-

xjopuukionponin)- 1-(2-xnopdpennn)-3-(1,2,4-tpuazon- 1 -un)nponan-2-oja; u

b) B3aUMOJIEHCTBHE 2-(1-xnopumknonponui)-1-(2-xnopdenwnn)-3-(1,2,4-rpuaszon-1-
WI)pomnaH-2-oyia ¢ cepoii ¢ obpazoBanueM 2-(1-xjoprwkonponui)-1-(2-xnopdennn)-3-(5-

MmepkanTo-1,2,4-rpuason- 1 -mi)nponan-2-ona.

Crocob MOJTyYeHUs 2-(1-xnopuuknonponun)- 1 -(2-xnoppennn)-3-(S-mepkanro-1,2,4-
Tpuason-l-mi)nponan-2-ojla, A€ YKa3aHHBIA CHOcO0 MPOTEKaeT uepe3 MPOMEKYTOUHOE
coenunenue 2-(1-xnopumknonpomnun)-1-(2-xnoppennn)-3-(1,2,4-rpuazon-1-wmn)nponas-2-o,

MOJIYYCHHOEC B MPUCYTCTBUU KaTalIUu3aTopa U3 TOMOI'€HHOI'O KapKaCHOT'O aMHHa.

Croco6 MOJTyYeHUs 2-(1-xnopuuknonponun)- 1 -(2-xnoppennn)-3-(S-mepkanro-1,2,4-
Tpuazoi-1-wi)nponan-2-ojia, rie YKa3aHHBIA TPOIECC MPOTEKAET 4Yepe3 MPOMEKYTOYHOE
coenunenue 2-(1-xnopumknonpormnmn)-1-(2-xnoppennn)-3-(1,2,4-rpuazon-1-mn)nponas-2-o,
NOJIy4eHHOe B3aumoneiicteueM 1-xiop-2-(1-xnopuukionpomnun)-3-(2-xnopdeHun)npomnan-2-

on, win 2-(2-xnopbens3mn)-2-(1-XJIOpUUKIONPONII)OKCHPAH, WX uX cMecu ¢ 1,24

2

TPHUA30JIOM B MPUCYTCTBUH KaTaJIU3aTOpPa U3 TOMOTCHHOI'O KapKaCHOTO aMHWHaA.

Coenunenue 2-(1-xnopuukinonponn)-1-(2-xnopdennn)-3-(5-mepkanro-1,2,4-tpuazon-1-

WI)MIPOMNAH-2-0J1, TOJIYYEeHHOE CrMocOOOM, KOTOpBI TMPOTEKaeT uepe3 MPOMEKYTOYHOE
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coequHenune 2-(1-xmopuuknonpomnn)-1-(2-xnopdenmn)-3-(1,2,4-tpuaszon-1-wi)nponas-2-oi,

MOJIYYCHHOC B MPUCYTCTBUU KaTaIUu3aTopa U3 TOMOTCHHOI'O KapKaCHOTO aMHHaA.

Coenunenue 2-(1-xnopuuknonpornn)-1-(2-xnopdennn)-3-(5-mepkanro-1,2,4-tpuazon-1-
WI)TIPOTIAH-2-0JI, TOJY4YeHHOE CrocoOOM, KOTOPBIM MpPOTEKaeT dYepe3 IPOMEKYyTOUHOE
coequnenue 2-(1-xnopumknonpomnun)-1-(2-xnoppennn)-3-(1,2,4-rpuazon-1-mm)nponas-2-o,
NoJTy4eHHOe B3aumoeiicteueM 1-xiop-2-(1-xmopuuknonpomnun)-3-(2-xnopdeHun)npomnas-2-
onma wm 2-(2-xnopbensmn)-2-(1-XJIOpUUKIONPONHI)OKCHpaHa WiH HuX cMecu ¢ 1,24

TPUA30JIOM B MMPUCYTCTBUH KaTaJIU3aTOpa U3 TOMOTCHHOI'O KapKaCHOTO aMUHaA.

HpOTI/IOKOHaSOJ'I, HOJ'IyLIeHHHﬁ B COOTBETCTBHUH C HACTOAILINM I/1306peTeHI/IeM, rac YKaSaHHbIﬁ
MPOTUOKOHA30JI UMEET CpeaHee 3HaUeHHe pacrpeneaeHus: 4acTull no oovemy Do 10 500 Mkm

(MUKpPOMETPOB).

Cnoco6 mpuMeHeHHs TOMOJIOTHYHBIX KapKAaCHBIX aMHUHOB B KaueCTBE KaTaiu3aTtopa A
nonyuenus 1,2,4-rpuazonpHbix GyHrummaos Gopmyst (I), ux coneit wim CioxHbBIX 3¢GUpOB,
WIM UX HU30MEPOB MM TayTOMEpOB, IZ[€ YKa3aHHBIH CIOCOO BKIIOYAET B3aUMOJEHCTBHE
coenunenusi ¢opmynnl (II) ¢ coemunenunem ¢opmyner (III) B mpuUCYTCTBUH YKa3aHHOTO

KaTaju3aTopa U3 rOMOJIOTHYHOTO KApKaCHOr'O aMHHA.
IMonpobHoe onucanue n3odpeTeHus

Tenepb HeOXKUAAHHO OBLIO OOHAPYIKEHO, UYTO (PyHrULMABI HA OCHOBE 1,2,4-Tpuasona MOTyT
OBITh JIETKO M HAJEXKHO IMOJyYEeHbI C BBICOKMM BBIXOIOM, €CJIM B Ka4yeCTBE KaTaju3aTopa
WCTIOJIb3Y€ETCsl TOMOJIOTUYHBIA KapKacHbI aMUH. BBICOKMI BBIXOJ COEAWHEHHI Ha OCHOBE
1,2,4-tpuazona oOyCIIOBJIEH BBICOKOH 3((EKTHBHOCTBIO KATaIM3aTOPOB, OOJIEr4aroIInuX
TIOJTHOE TIPEBpALICHIE PEareHTOB B JKeJIaeMblii MPOAYKT U OJHOBPEMEHHO MPEMSITCTBY FOIIUX

00pa30BaHMIO HEXKEIATEeNbHbIX POAYKTOB.

OnvH #3 TakuX TOMOJIOTUYHBIX KAapKaCHbIX aMUHOB, |,4-mua3zaburukio[2.2.2]okTan
(DABCO), sBustercs amazadunmknndeckoil monekyioid. DABCO mpuBiek 3HaYUTEIbHOE
BHHUMaHHeE KaK HEOPOTOH, SKOJOTHYHBIH, MPOCTOH B 0OpaIleHNN U HETOKCUYHBII OCHOBHOMN
KaTajau3aTop, MO3BOJAIOIIMUN TMOJy4aTb COOTBETCTBYIOIIME MPOAYKTBl B  OTJIMYHOM
OTHOLIEHUU C BBICOKOW CEJIEKTUBHOCTBIO. TOYHO Tak k€ APYrold FOMOJOTMYHBIM KapKaCHBIH
amuH 1-azabunmkio[2.2.2]oktan (ABCO) Takke peiictByer kak katammzatop. ABCO

NpeaCTaBIACT coboit HACBhIIICHHY O 6I/ILII/IKJ'II/ILIGCKYI-O CUCTEMY C MOCTUKOBBIM aTOMOM a30Ta.
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Cunre3 coenuHeHuil Ha OCHOBe 1,2 4-Tpuaszojia C HCIOJB30BAHHEM KaTaJlH3aTOPOB U3
FOMOJIOTUYHOI'0 KapKaCHOro aMrHa JOMNOJHHUTCIBbHO OTIUYACTCA PAAOM IIPCUMYLICCTB.
Hanpumep, cuHTe3 coeaquHeHMH Ha OCHOBe 1,2.4-Tpuasona € HCHOJb30BAHUEM
KaTaJIM3aTOPOB M3 TOMOJIOTUYHOIO KAapKaCHOTO aMHHA MPOUCXOAHUT TOpasfmo ObIcTpee.
Peaknmro Taxke MOHO Oe3 Tpyna MpOBOAWTH B MPOMBIILIEHHOM Macintade. bonee Toro,
NpeNMymeCTBOM SABJIACTCA TO, YTO JKeJlTaeMBbIN MNpOAYKT 6])1.]'[ MNOJIy4€H C O4YC€Hb BBICOKUM
BBIXOJIOM M XOpOILIeH 4uCTOTOH. [[pyroe mpemmymiecTBo Crocoda COrIacHO H300PETEHUIO

COCTOHUT B TOM, 4YTO €0 MOXXHO IMPOBOAUTH HE TOJIBKO MAPTUAMU, HO U HEIIPEPHIBHO.

Huwxecnenyromee  onucaHue  NPEACTaBIsieT  COOOH  NMPEANOYTUTENbHBIH  BapUaHT
OCYILECTBJIEHHS TOJIKO B KaueCTBE NpUMepa U Oe3 OrpaHHueHUs] KOMOMHALMEH MPU3HAKOB,

HeO6XOI[I/IMI>IX AJIs1 peain3anuu I/1306peTeHI/IH.

Takum oOpa3om, HacTosiiee wu300peTeHue TnpeanaraeT crnocod mnoayyenus 1,2,4-
TPUA30JbHBIX ()YHTHLIUAOB B CIEAYIOIIMX OCHOBHBIX aCMEKTax M300peTeHHs, KaXIblii U3

KOTOPBIX MOKET UMETH OAWUH UJIM HECKOJIBKO BAPUAHTOB OCYIIECTBJICHUA, ONTMCAHHBIX HHKE.

Hacrosimiee uzobperenue obecnieunBaer crocod nonyueHusi 1,2,4-Tpua3onbHbIX (yHTHLIHIOB

obrmeii popmysl (I), X coseit, CIOKHBIX 3(PUPOB I U3OMEPOB HITH TAyTOMEPOB,

R R3
RZ

(
1 2 3 o
rae R, R”, R’ moryT npencrasnsate cob0it HE3aBHCUMO:

BOAOPOZ, HUTPWJI, HUTPO, AMHUHO, TaJOr€H, TUAPOKCWUJ, AaJKAaHOWI, JIMHEHUHBbIA WIN
pasBetBieHHbiit  (C1-Cjg)  aikwi,  TrajOreHajKWi, [aJOreHAJKOKCH,  LIUKJIOAJKWUII,
HE3aMELIEeHHbIM WA 3aMELIEeHHbIN TajJOreHOM, WU JIMHEWHbIN WM Pa3BETBJICHHBIN aJIKWUJI,
apwi, HE3aMELIEHHbIM WM 3aMELICHHBbI TajJOreHOM, TIeTepOoapuil He3aMEIUEeHHBIN WIN
3aMELLEHHBIN TajJOreHOM, TeTEPOLMKINYECKUN HE3aMELIEHHbINA WIH 3aMELLEHHbIN TaJIOTEHOM

WIn JUHeHHbIH win pa3seTBieHHbI (C1-C10) ankun, apuiamkuil, HE3aMELISHHBIH WIIN
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3aMEIEHHbI TaJIOTEHOM, 3aMEIIEeHHBbI WM He3aMeIIEeHHbI Ouapuji, apuIOKCH,
HE3aMELICHHBbIM WM 3aMEIICHHBI TaJOr€HOM, apUJIOKCHAPW, HE3aMEIUCHHbI WIN
3aMeIIeHHBIN TaJIOTeHOM, aJIKHJICHIIIII, -C(R5 R® R7), roe R°, R®, R’ MOTYT OBITh HE3AaBUCHUMO
BbIOpaHbl W3 BOJOPONA, HUTPUJIA, HHUTPO, AMHHO, TajiOTeHa, TUIPOKCHIA, AJKAHOWIIA,
muHeiHoro wim  passerBiieHHOro (C1-C10) ankwmia, rajoreHajiKuia, TaJOreHaJIKOKCH,
LMKJIOAJIKWIA, HE3aMELIEHHOr0 WM 3aMELIEHHOrO0 TallON€HOM, WM JIMHEWHOrO WIH
Pa3BETBJICHHOIO AJIKWJA, apWa, HE3aAMELIEHHOIO0 WM 3aMEIIEHHOTO TajlOT€HOM,
reTepoapuiia, HE3aMEeIEHHOO WM 3aMEIIEHHOTO TaJION€HOM, FeTEPOLIMKIIA, HE3aMEIEHHOTO
WIN 3aMEIIEHHOro TajJOreHOM Wi JuHelWHoro wim passersieHHoro (C1-C10) ankwna,
ApWIAJIKWIIA, HE3aMELIEHHOr0 WJIM 3aMELIEHHOr0 TaJIOT€HOM, 3aMEIUEHHOTrO  WIH
HE3aMEIIeHHOTo Ouapuia, apwiIOKCH, HE3aMELIEHHOrO0 WM 3aMEeLIEHHOTO TaJIOTeHOM,

APIIIOKCHAPUIIA, HE3AMELIEHHOTO MITH 3aMELIEHHOTO TaJIOT€HOM, aJIKWICHINNIA, 1
4 o .
R" MoxxeT He3aBHCUMO TpencTaBIATh cOOOH rpynmy “SH unu Bomopox;

YKa3aHHBIN CIIOCO0 BKIJIIOYAET: B3auMojercTBre coennHerns Gpopmyast (11)

RZ
R3

R! X

(I

1 52 p3 .

rme R, R°, R’ umeror Takoe ke 3Ha4YeHHWe, KaK OMHCAHO Bbile, U X MPencTaBisieT coOoi
2

rajioreH, MeTUJICY Ib()OHUJIOKCH HITH MeTHII(EeHUIICY TbPOHMIIOKCH, uiti rae X u R CBs3aHbI C

rerepoaToMoM C O6pa30BaHI/IeM FrETEPOLUKIINYICCKOro KOJiblia,

¢ coenuHerneM (opmysl (111)

B

N
L

(I
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o 4
rae A mpencrasiisieT coOOH BOAOPOX, METAJUT MM TPUANKHICHIMIBbHYIO rpymy U R™ Moxer
HE3aBUCHMO NPEACTaBISITh coO0H rpynmy SH mim ee TayToMepsl ¢ HI3MEHEHUEM TTOJIOKEHUS

BOJIOPOJA,
B IPUCYTCTBUHU KAaTAJINU3aTOPA U3 TOMOICHHbBIX KaPKACHBIX AMUHOB.

Crnoco6 monyuenus 1,2,4-tpuazonpHbix pyHrumunos ¢opmynsl (I), Ux comei, CIOXHBIX
3$UpPOB UM U30MEPOB HJIM TayTOMEPOB, I'/I€ YKA3aHHBIN CrIOCOO BKIIIOYAET B3aMMOJIEHCTBHE
coenunenust popmyasl (II) ¢ coennnennem ¢opmynsr (III) B mpucyTcTBHM KaTanuzaTopa H3
rOMOJIOTUYHOTO KapKaCHOTO aMHHa, BbIOpaHHOTrO U3 1- azabuuumkiio [2.2.2] okrana (ABCO) u

1,4-nmnazadumukio [2.2.2] okrana (DABCO).

Crnocob MOJTy YeHUS 2-(1-xnopuuknonpomnun)- 1-(2-xnoppennn)-3-(5-mepkanro-1,2,4-
Tpuason-1-uin)npomnan-2-oja, UX COJIEH, CIOKHBIX 3(QHUPOB HIIM U30MEPOB WM TAyTOMEPOB,
MPU 3TOM YKa3aHHBINA MPOLECC BKIIOYAET B3auMonencTBre 1-xmop-2-(1-XIopuuKIOnpOIII)-
3-(2-xnopdennn)nponan-2-oaa u/nmm 2-(2-xnopoeHsun)-2-(1-XI0pIHUKIONPONHI)OKCHPaHa C
1H-1,2,4-Tpra30a-5-THOJAOM B IPUCYTCTBUM KaTalU3aTOpa W3 TOMOJIOTMYHOIO KapKacHOTO

dMHHa.

Crnocob TIOJTy U€HUS 2-(1-xnopuuknonponui)- 1-(2-xnopdenwnn)-3-(1,2,4-rpuazon-1-
WJI)TIPOTaH-2-0J1a, €ro COJIeH, CIOXKHBIX 3(PUPOB WM U30MEPOB I TayTOMEPOB, MPU 3TOM
yKa3aHHBbIA MpoLEecC BKIOYaeT B3aumozeicTsue 1-xiop-2-(1-xjopuukionpomnun)-3-(2-
xynoppenmn)nponan-2-o1a  wwmm  2-(2-xnopOen3ni)-2-(1-XI0pUUKIONPONIII)OKCUPaHa ¢

1,2,4-Tprazonom B IpUCY TCTBUM KaTaIU3aTOPa U3 FTOMOJIOTMYHOIO KAPKAaCHOTO aMHUHA.

Crocob MOJTyYeHUs 2-(1-xnopuuknonponun)- 1 -(2-xnoppennn)-3-(S-mepkanro-1,2,4-

TpHa3oJi- 1 -ui)nponan-2-ojia, MPUYEeM yYKa3aHHbBIN CIIOCOO BKITIOYAET;

a) B3ammopericTeue 1-xyop-2-(1-xmopuukinonponui)-3-(2-xiaopdenmn)nponan-2-ona u/wimm
2-(2-xnopOen3mn)-2-(1-xaopuukionponmwi)okcupasa ¢ 1,2, 4-Tpua3onoM, B TPUCYTCTBHU
KaTalu3aTopa W3 TOMOJIOTUMHOTO  KAapKacHOro amMuHa gy noaydenuss  2-(1-

xjopumkionpornmi)-1-(2-xnophennn)-3-(1,2,4-tpuazon- 1 -wn)nponan-2-oja; u

b) B3aumopeiictBue  2-(1-xmopuukinonpornma)  -1-(2-xmopdenun)-3-(1,2,4-tpuazon-1-
WI)IpomaH-2-oy1a ¢ cepoii ¢ obpazoBanueM 2-(1-xmoprwkionponun)-1-(2-xnopdenmn)-3-(5-

mepkanTo-1,2,4-rpuason- 1 -mn)nponan-2-ona.
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Criocob MOJTyYeHUs 2-(1-xnopumknonponun)- 1 -(2-xnoppennn)-3-(S-mepkanro-1,2,4-
Tpuason-l-mn)nponan-2-oja, TA€ YKa3aHHBIA CHOCOO TMPOTEKAeT uepe3 NPOMEKYTOUHOE
coegunenue 2-(1-xnopumknonpomnun)-1-(2-xnoppennn)-3-(1,2,4-rpuazon-1-mm)nponas-2-o,

MOJIYYCHHOEC B MPUCYTCTBUU KaTalInu3aTopa U3 rOMOI€HHOI'O KapKaCHOTO aMHHaA.

Criocob MOJTyUeHUs 2-(1-xnopuuxnonponun)- 1-(2-xnoppennn)-3-(5-mepkanro-1,2,4-
Tpuaszoii- 1 -min)nponan-2-oya, i€ YKa3aHHBIA TPOIECC MPOTEKAeT 4epe3 IMPOMEKYTOYHOE
coequHenune 2-(1-xnopuuknonpornmn)-1-(2-xnophenmn)-3-(1,2,4-rpuaszon-1-wi)nponas-2-oi,
NoJy4eHHOe B3aumoseiicteueM 1-xiop-2-(1-xnopuuknonpomnun)-3-(2-xnopdeHun)nponas-2-

on, win 2-(2-xnopOen3nn)-2-(1-XIOpUUKIONPONWI)OKCUPaH, WIH UX cMmecb ¢ 1,24

2

TPUA30JIOM B IMIPUCYTCTBUH KaTaJIU3aTOpa U3 TOMOTC€HHOI'O KapKaCHOTO aMHHaA.

Coenunenue 2-(1-xnopuuksonponui)- 1-(2-xnopdenun)-3-(5-mepkanro-1,2,4-rpuazon-1-
WI)IIPONAaH-2-0JI, MOJYyYEHHOE CIOCOOOM, KOTOpPBIH IPOTEKaeT dYepe3 IPOMEXKYyTOUHOE
coenuHenue 2-(1-xnoprmkionponnn)-1-(2-xnoppenmn)-3-(1,2,4-rpuazon-1-um)nponas-2-ou,

IMOJYYCHHOEC B IMPUCYTCTBHUU KaTaJIn3aTOpa U3 rOMOI€HHOTIO KapKaCHOIr0O aMHHa.

Coenunenune 2-(1-xnopuuknonponui)- 1-(2-xnopdennn)-3-(5-mepkanro-1,2,4-tpuazon-1-
WI)TIPONAH-2-0J1, TOJYYeHHOEe CrocoOOM, KOTOpBIM MpPOTEKaeT dYepe3 MPOMEKYTOYHOE
coequHenue 2-(1-xnopumknonpomnun)-1-(2-xnophennn)-3-(1,2,4-Tpuazon-1-wi)nponaH-2-oi,
NOJIy4eHHOe B3aumoneiicteueM 1-xiop-2-(1-xnopuukionpomnun)-3-(2-xnopdheHun)npomnan-2-
ona wn 2-(2-xnopOensun)-2-(1-XJIOpUUKIONPONHI)OKCHpaHa Wik WX cMecu ¢ 1,24

TPHUA30JIOM B IPUCYTCTBUH KaTaJIlu3aTOpa U3 TOMOT€HHOI'O KapKaCHOT'O aMHHa.

HpOTI/IOKOHaBOJ'I, nonyquan‘/'I B COOTBETCTBHUHU C HACTOAIIIUM I/1306peTeHI/IeM, rae YKaSaHHbeI
MPOTHOKOHA30JI UMEET CpeiHee 3HAUeHUE pacrpenesieHus 4acTull o oovemy Doy 1o 500 MM

(MHKPOMETPOB).

Crioco® mpuMeHeHHsI TOMOJIOTUYHBIX KapKaCHBIX aMHUHOB B Ka4yeCTBE KaTajlu3aTtopa aJist
noiyuenus 1,2,4-tpuazonpHeix GyHrummaos ¢popmysl (1), ux conell mim CiIoXHBIX 3(QUPOB,
WIN UX W30MEPOB WM TayTOMEPOB, IJ€ YKa3aHHBIH CMOCO0 BKIOYAET B3aUMOIEHCTBHE
coequnenust ¢opmynnl (II) ¢ coemunennem ¢opmyner (III) B mpuUCYTCTBUH YKa3aHHOTO

KaTajlin3aTopa U3 rOMOJIOrM4YHOIO KapKaCHOIrO aMuHa.
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Ka}I(I[beI N3 AacCIICKTOB HACTOALIECTO I/1306peTeHI/I$I MOXET HMCTb OAHMH MHJIHM HECKOJIBKO
BAPUAHTOB OCYHICCTBJIICHUsA, B KOTOPbIX HCIOJIB3YKOTCA MPEANOYTUTCIIBHBIC 0COOEHHOCTHU

croco0a.

Taxkum obpazom, criocod coriacHo M300peTeHnIo cuHTe3a 1,2,4-TpHa3onbHbIX (DyHTULHIOB
dopmynsr (I) Brmrouaer: B3ammopeiicTBue coenuHeHus (opmynsl (II) ¢ coenmuHeHHEM
dopmynber (III) B mpucyTCTBHM KaTajau3aTopa, INl€ YKa3aHHBIM KaTaju3aTop BBIOpaH U3

FOMOJIOTUYHBIX KapKaCHbIX aMHUHOB.

ABTOpBI HM300peTeHuss oOHapy>kuy, 4To 1,2 4-TpuazonpHeiii GyHrumun Gopmyist (I) moxer
OBITH JIETKO M HAJEXKHO TOJYyYeH C BBICOKHMMHU BBIXOJAMHM, €CJIM B KaueCTBE KaTaju3aTropa
UCTIOJIb3YeTCsl TOMOJIOTUYHBINA KapKacHbIi amMuH. Bbicokuii BeIXOA 1,2,4-TpHa3osbHOrO
¢yurumuna  gopmynsr  (I) oOycnoBneH BBICOKOH 3(PQEKTHBHOCTBIO  KaTaJIU3aTOPOB,
o0neryarommx MOJHOE MpEeBpalleHHe PeareHTOB B JKeIaeMblil MPOAYKT M OJHOBPEMEHHO

NPENATCTBYOINX 00Pa30BAHUIO IPUMECEH.

1,2,4-tpuasonbuele pyHruuunsl opmyast (I) ¢ Hazsannem IUPAC 2-(1-XJI0pIHUKIONPOIHII)-
1-(2-xnopdpennn)-3-(1,2,4-tpuazon-1-un)nponan- 2-o1 B AaibHeHmeM 00OO3HAYAETCS Kak

MPOTHOKOHA30JI-A€CTHO.

1,2,4-tpuazonbnbie GyHruuuast popmydsl (I) ¢ HazBanuem IUPAC 2-(1-XJIOpLIUKIONPOIIHII)-
1-(2-xnopdenun)-3-(5-mepkanto-1,2,4-Tpuazon-1-mi)-nponas-2-o B nanbHenIemM

0003HAYAETCS KaK IMPOTHOKOHA30JI.

ITpoTHOKOHA30JT MOKET CYIEeCTBOBATh B «MepkanTo» ¢opme, kKak ykazaHo B popmyine (1a),

WIH B TAYTOMEPHOHN « THOHOBOI» (hopme, Kak ykazaHo B popmyuie (Ib).

cl cl
oH OH

" N

(la) (Ib)
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Jis mpocTOTHl B JaHHOM OINFCAHWM TPOTHOKOHA30J1 TIOKa3aH Kak «MepkamnToy (opma
dopmynbl (Ia), XOTST CCBUIKM Ha NPOTHOKOHA30JI TAaKXe BKJIIOYAIOT MPOTHOKOHA30] B

«THOHOBOW» (opme.

CoOTBETCTBEHHO, B BapHaHTE OCYLIECTBIECHUS] H300pPETEHHs MPEAJIOKEH CIOCO0 MOTydeHUs
1,2,4-tpuazonpHoro ¢pynrununa odmei Gopmyinsl (I), ero comne i CIOXKHBIX 3UPOB, WIN

H30MEPOB WU TAyTOMEPOB,

R1 R3
R2

rae
1 2 3 o
R’, R%, R’ moryT npencraBisite co00i HE3aBUCUMO:

BOJAOPOJZl, HUTPWUJI, HUTPO, AaAMHUHO, TaJOreH, TUAPOKCWUJI, AaJKAaHOWI, JIMHEHHBbIN WIN
passerBieHHbii  (C1-C10)  ankwn, rajJOT€HANKWI,  TaJOr€HAJKOKCH,  IHKJIOAJTKHUJL,
HE3aMELIEeHHbIM WU 3aMELIEeHHbIN TajJOr€HOM, WJIW JIMHEWHbIN WM Pa3BETBJICHHBIN aJIKUJI,
apwi, HE3aMELIEHHbIM WJIM 3aMELICHHbIN TaJOreHOM, TIeTepOoapuil He3aMEIUEeHHBIN WIN
3aMELLEHHBIN TrajJOreHOM, TeTEPOLMKINYECKUN HE3aMELIEHHbIH WIN 3aMELEHHbINA TaJIOTEHOM
Wi JuHeWHbld win pa3seTBieHHbId (C1-C10) ankwi, apuiamkul, HE3aMELIeHHBbIH WIIN
3aMEIEHHbI TaJIOTeHOM, 3aMEIIEeHHbI WM He3aMeIEeHHbI Ouapui, apuIOKCH,
HE3aMELICHHBbIM WM 3aMEIICHHBI TaJOT€HOM, apUJIOKCHApW, HE3aMEIUCHHbIN WIN
samemenHbii raoresnom, ankmicmm, -C(R’ R°R”), rre R”, R, R7 moryT GbITh He3aBuCHMO
BbIOpaHBl W3 BOJOPONA, HUTPUJIA, HHUTPO, AMUHO, TajiOreHa, THIPOKCHIIA, aJKaHOWJIA,
nuHeHoro wim  passerBiieHHOro (C1-C10) ankwia, rajoreHajikKujia, TaJOreHaJIKOKCH,
LUKJIOAJIKUJIA, HE3aMEIEHHOT0 WM 3aMEIEHHOrO TaJiOrTeHOM, WM JIMHEWHOTO WU
Pa3BETBJICHHOIO aJKWja, apwuia, HE3aMELIEHHOrO0 WM 3aMEIIEHHOTO TajlOTe€HOM,
reTepoapuiia, He3aMEeIEHHOTO WM 3aMEIEeHHOTO TaJION€HOM, FeTEPOLIMKIIA, HE3aMEIEHHOTO

WIA 3aMEIIEHHOr0 TajioreHOM Wik JinHelHoro wiu pasBerBieHHoro (C1-C10) ankwna,
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apuijiaJjikuia, HC3aMCIICHHOTO HJIM 3aMCHICHHOIO TaJIOr€HOM, 3aMCIICHHOIOC  HWIH
HE3aMCIICHHOI'O 6I/Iap1/ma, APWIIOKCH, HE3AMCIICHHOI0 WJIHN 3aMCIICHHOIO TaJIOTCHOM,

apUIIOKCHApUIIa, HE3AMELIEHHOTO MJIH 3aMEIIEHHOTO TaJIOTeHOM, aJIKHJICHITNIA,
4 o -
R" MokeT He3aBUCUMO MpeACTaBIATh OO0 rpymnmy “SH wiu Bonopon

yKa3aHHBIH cr1ocod BKIIIOYAeT: B3auMojeiicTeue coenraenus popmysl (1)

R2
RS

R X

(Il

roe RY, R? R? MOTYT UMETh TaKOE K€ 3HaYeHHE, KaK OMUCAHO BbIlIe, X MPEACTaBIAET COOOM

rajioreH, MeTHICY JIb(h OHMIIOKCH WITH METHII(EHUIICY IbGOHUIOKCH
2
i X u R” cBA3aHBI ¢ reTepoaToMoM ¢ 00pa30BaHUEM I'eTePOLMKINIECKOro KOJbLIA,

¢ coenuneruem (opmysl (111)

B

o 4
rae A mpencTaBisieT OO0 BOIOPO, METAIT UIH TPHATKUICHIWIBHYIO Tpynmy U R™ MoxkeT
HE3aBUCHUMO TIPENCTaBIISITh Co00H rpymnmy "SH min ee TayToOMepbl C U3MEHEHUEM TOJIOKEHHUSI

BOZIOPOIIA,

B TNPHUCYTCTBHH KaTaJM3aTOpa, TA€ YKa3aHHBIA KaTajJn3aTop BBIOPAH M3 TOMOJIOTHYHBIX

KapKaCHbIX aMHUHOB.

Xon mporecca COrmacHO M300pEeTEHHI0 MOXKET ObITh MPOMJUTIOCTPHPOBAH Ha cxeme 1, Kak

IIOKa3aHO HUXKE:
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Cxema: 1

R2 N R4  karanusatop u3 - N
RS / FOMOJIOFHYHOTO N
N KapKacHOro aMHHA
+ N .
X
R’ | 1 R3
A R

R2

(I (ID (D

B oxmHOM BapuaHTe ocymiecTBiaeHus m3obperenns R', R’ R’ coemunenns dopmynsr (I) u
dopmyasr (II) MOryT HE3aBHCHMO MPENCTaBISATH COOOH BOAOPOA, HUTPUJ, HUTPO, aMHHO,
rajiored, TUAPOKCUJ, aJKaHOWI, JuHeHHb wnn passerBieHHblll (C1-C10)  amkwn,
raJIOr€HaIKWI, TaJION€HAIKOKCH, LIUKJIOAJIKIII, HE3AMELIEHHbIN WM 3aMEIEeHHbIN raJoreHoM,
WU JIMHEMHBIM WM PAa3BETBJICHHBIM aJKWI, apwil, HE3aMELIEHHBbIM WJIH 3aMeLleHHBIN
raJIOr€HOM, NeTepOapUsl HE3aMEIIeHHbIM WIN 3aMELIeHHbIM raJJOr€HOM, IeTepOLUKINYECKUH
He3aMeIEeHHbIN WM 3aMEeLIeHHbIH raJOreHOM WU JIMHEHHbIN win pa3seTrsieHHbii (C1-C10)
AJNKWJI, ApUJIAJIKWJ, HE3aMELIEHHBbIM WM 3aMELIECHHbIH TaJlOT€HOM, 3aMEIIECHHbIH WIH
He3aMeIlleHHbId Ouapuj, apuiOKCH, HE3aMEIIeHHbIH WM 3aMEIEeHHBbI TaJlOreHOM,
ApPWIOKCHAPWII, HE3aMEIIEHHBIN WJIM 3aMEIIeHHbIA TrajJOreHOM, aJKUJICHIIHIIA, -C(R5 R¢ R7),
rie RS, R6, R’ MOTYT OBITh HE3aBHCHMO BBIOpPaHBI M3 BOIOPOMAA, HUTPHUJIA, HUTPO, aMHHO,
rajoreHa, TUAPOKCUJIA, aJIkaHOWIa, JjuHeWHoro wim passerBieHHoro (C1-C10) ankwna,
rajjoreHajKuna, TallOreHaJKOKCH, [MKJIOAJKWIA, HEe3aMEeLIEHHOrO0 WM 3aMeL[EHHOTro
rajJjoreHoM, WIM JUHEHHOrO0 WM Pa3BETBIEHHOIO allkuija, apuia, HEe3aMEeLIEHHOTO WU
3aMEIEHHOr0 TrajoreHOM, TeTepoapuiia, He3aMEIleHHOTO WM 3aMEIEHHOTO TajoreHOM,
reTepoLrKIa, HE3aMELIEHHOTO WJIM 3aMEIIeHHOrO0 TaJIOoTeHOM WM JIMHEWHOTO WIH
passerBiieHHoro (C1-C10) ankwnma, apuiagkuia, HE3aMELIEHHOTO WM 3aMEIleHHOTrO
rajJoreHoM, 3aMELICHHOTO WJIM He3aMEIeHHOro Omapuiia, apuiIOKCH, HE3aMELICHHOTO WU
3aMEIEHHOr0 rajoreHoM, apuiIOKCHapHia, HE3aMEIeHHOTO WM 3aMEIIEHHOIO rajloreHOM,

AJIKUJICUIINIIA,

X MPEACTABJISIET coboit rajoreH 150171 METHUIICY Tb() OHUITOKCH 158051

MeTHII(HheHUIICY Tb(OHIITOKCH

2
wm X u R” cBsI3aHbI ¢ rerepoaToMoM C O6pa30BaHI/IeM FETECPOLUKIIMICCKOro KOJiblid, TAKOTO

KaK OKCHpPaH.
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B cooTBeTCTBUM ¢ OZHUM BapUAHTOM OCYINECTBJICHHS H300peTeHUS RI, Rz, R’ coemunenmst
dopmynbr (II) MOTYT HE3aBUCHMO MPEICTABJISITH COOOW BONOPOA, HUTPHWI, HUTPO, aMHHO,
rajoreH, THIPOKCWI, aJKaHOWI, JuHeWHbld wuu passerBieHHbl (C1-C10)  anxw,
raJION€HAJIKWI, TAJIOTE€HAJIKOKCH, [IMKJIOAJIKIII, HE3aMELIEHHbIN WIN 3aMELIEHHbIN rajJOreHoM,
WIN JIMHEWHBbIM WM Pa3BETBJICHHBIN aJKWI, apwWi, HE3aMELICHHbIA WM 3aMELlEeHHBIN
TaJOr€HOM, FeTepOoapuil HE3aMEIUECHHBIN WM 3aMELEHHbIN TaJOr€HOM, MeTepOLUKINYECKUI
HE3aMELIEHHbIN WM 3aMEIIeHHBIN raJloreHOM WJIH JIMHEHHbIM min pa3BersieHHbli (C1-C10)
AJNKWI, apUJIAJKWI, HE3aMEIUEHHBbIM WM 3aMELIEHHbIH TaJOreHOM, 3aMEIUEHHBbIN WIN
HEe3aMeIIeHHbI OWapui, apuioOKCH, HE3aMEIIeHHbIH WM 3aMEIEeHHBbI TaJIOreHOM,
APUIOKCHAPHII, HE3aMEIIeHHbIH WIN 3aMemeHHblii ramoresom, ankuncumin, -C(R® R® R7),
roe R’, R® R’ moryT GhITh HE3aBUCHMO BBIOpaHBI M3 BOAOPONA, HUTPHIA, HHTPO, aMHHO,
rajoreHa, TUAPOKCUJIA, allkaHOWIa, JuHerHoro wuiau passerBieHHoro (C1-C10) ankwuna,
FaJIOTCHAJIKWIA, TaJOTCHAIKOKCH, LUKJIOAJKUIA, HE3aMEIIEHHOr0 WIM 3aMEIlEeHHOro
raJlIoreHOM, WM JIMHEHHOTO WJIM Pa3BETBJIECHHOIO aJKWIIA, apuia, HE3aMELIeHHOrO WIH
3aMELIEHHOr0 TaJIOTEHOM, TIeTepoapuia, HE3aMELIEHHOIO WJIM 3aMEIIEHHOrO TajIOreHOM,
reTepoLMKIIA, HE3aMELIEHHOTO WM 3aMEIIEHHOIO0 TaJIoTeHOM WM JIMHEWHOrO WM
passerBieHHoro (Ci-Cjg) ankwia, apuiajkuia, HE3aMELEHHOrO WM 3aMEIleHHOTO
rajoreHoM, 3aMELICHHOTO WM He3aMeIEeHHOro Ouapuiia, apuioOKCH, HE3aMELICHHOTO MU
3aMELIEHHOI0 TaJIOT€HOM, ApWJIOKCUApHUIA, HE3aMEIIEHHOIO WM 3aMELIEHHOTO TaJIOT€HOM

WJIN aJIKHJICHUIIWJIA.

B coorBercTBMM ¢ ApyrMM BapHaHTOM OCYIIECTBJICHUS HACTOSILETO H300peTeHMs,
npeAcTaBJeHHbIe 3amecTuTenn A B coenuHeHuu ¢opmyisl (III) moryT ObiTh BBIOpaHBI H3

o 4 -
BOJIOPOJA, MeTajula WM TPUAIKWICHIMIBHONW Ipynmbl, ¥ R° MOXeT mpeacTaBisiTb cOOOH

He3aBUCHUMO rpymny SH uiu Bomopoa Win Ux TayTOMephL.

Pazmuunbie pyurunuasr 1,2,4-tpuazona gopmynsl (I), KoTopeie MOTYT OBITH MOJIyYEHBI B
COOTBETCTBUH CO CIIOCOOOM HACTOSAIIErO H300pETEHUs], MEePEeYHCIeHbl B Ta0NUIe HIDKE

(Tabnuua I).
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Tabmuma 1
R' [R R’
1 H |H SH | ITpoTuokoHason
2 H |H H | Aszakonason
Cl
3 H |H B H | bpomykoHazon
4 H |H H | HunpokoHa3on
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5. H |H \ Judenakonazon
o]

Cl

LT

6 H [H e I'excaxoHazou
Ho.
Cl.
Cl

7 H |H ®eHOykoHa301
8 H [H Hnkonazon
9 H |H MetkoHazon
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10. H |H ] l F OIOKCUKOHA30JI
Cl
11. H |H v—\ OTakoHA30JI
(0] o]
Cl
Cl
12. H [H IlenkoHazon
13. H |H IIponukonazon
14. H |H TebOykoHazoun
15. H |H CHUMeKOHA30I1
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16. H |H TerpakoHazon
17. H |H Muxkio0y TaHmI

cl
18. H |H Hndenrtpu-
(roKOHa30
Cl
QN
19. H |H Medentpu-
o ¢moxoHaszon
QN
20. H (CHj3);C-CH-(OH) JuknoOyTpaszon
Cl
Cl
21. H (CH3);C-CO- Tpuagumedon
(e}
Cl
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22. H (CHj3);C-CH-(OH)- H | TpuagumeHon

Cl

B coorBercTBMM C ApPYrEM BAapUAHTOM OCYIIECTBJICHHUs] HAcTosllero usoOperenus 1,2,4-
TpuasonpHble QyHruuuabl Qpopmyiasl (I) BbIOMparOT W3 NPOTHOKOHA3071a, A3aKOHA30Ia,
OpOMyKOHa30/1a,  IMIPOKOHA30Jla, IOU(PEHOKOHA30ja, TekcakoHa3ona, (heHOyKoHa3o0Ia,
WMKOHA30J1a, METKOHA30J1a, 3MOKCHKOHA30J1a, 3TaKOHA30Jla, IEHKOHA30J1a, MPOIHKOHA30Ia,
TeOyKOHA30J1a, CHMEKOHA30Jla, TETPAKOHAa30Ja, MHKIOOyTaHwia, undeHTpudrokonasona,

Me@pe H(PJIFOKOHA30JI1a. )_II/II(J'IO6 a30J1a, TPHAAUMEPOHA, TPUAAUMEHOJIA.
2

B npeamoutuTenbHOM BapuaHTE OCYLIECTBICHMS HacTosuero wusooperenus 1,2.4-

TpuazoibHble GyHruIuael popmysl (I) mpeacrasisoT coO0i TPOTHOKOHA3OII.

B ogHOM M3 BapuaHTOB OCYINECTBJIEHHUS] HACTOSILErO M300pEeTEHHs] KaTaJIu3aTop Ha OCHOBE

rOMOJIOTHYHOTO KapKaCHOTO aMHHA BBIOMPAIOT W3 Tpymmbl, cocrosimeit u3  1,4-

nuazadbunmkino[2.2.2JokraHa (DABCO), 1-a3abunukio[2.2.2]okTaHa (ABCO),
a3abunukia0(5.2.2)yunekanos,  a3abunukio(3.3.1)HoHanoB,  a3abunukio(4.3.0)HOHAHOB,
azabunuko(1.1.0)0yTaHoB, a3a0uIuKiI0(2.2.2)0OKTaHOB u N-meTu-8-
azabunmkio[3.2.1]okrana, 1,5-nuazaburiukiio[4.3.0]JHoH-5-eHa (DBN), 1,8-

nuazadbunmkino[5.4.0lyunek-7-esa (DBU) u 1,3,6,8-rerpaasatpunukiio[4.3.1.13,8]ynnexana
(TATU).

B nmpenmnodtuTepHOM BapHAaHTE OCYIIECTBIIEHUS KATAJIM3aTOPhl HA OCHOBE TOMOJIOTMYHBIX
KapKacHbIX aMHHOB BbIOUparoT u3 1,4-muasabunmkino[2.2.2]okrana (DABCO) wmu 1-

azabunuko[2.2.2]okrana (ABCO).

B cooTBeTcTBMM C JpyrUM BapUAHTOM OCYIIECTBJIEHUS HACTOSIIEr0 HW300peTeHUs
WCTIOJIb3Y €Mblil TOMOJIOTHUHbIN KapKAaCHBbIM aMUHHBINA KaTaJIU3aTOP HAXOAUTCS B KOJUYECTBE

ot npumepHo 0,01 mo1.% no npumepHo 20 mon.%.

B cooTBercTBMM € OJHMM BApPUAHTOM OCYINECTBJIEHHS HACTOSIIErO U300peTeHus
WCIIOJb3YEMbIl TOMOJIOTUYHBIA KApKACHBI AMHWHHBIA KATalWU3aTOp MNPEANOUYTUTEIBHO

HAXOOUTCA B KoJimuecTse oT npudimsurensao 0,05 moi.% no npubimsurensao 10 mon.%.
2
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B coorBercTBMM ¢ OIHHUM BapUAHTOM OCYINECTBJIEHHsS] HACTOSLIETO H300peTeHHs
npexanaraercst crnocod monyueHust 1,2,4-tpuaszonpHeix GyHrununos ¢opmydsl (1), ux conet,
CJIOKHBIX 3(MpPOB WJIM HU30MEPOB WM TayTOMEPOB, MPUYEM YKa3aHHBIM CIOCOO BKIFOYAET
B3aumoyeiicteue coenuaenust popmyisl (II) ¢ coenunennem ¢opmyisl (III) B mpucyrcTBun
KaTaJIM3aTOPOB U3 TOMOJIOTHYHOTO KapKAaCHOTO aMHUHA, BRIOpaHHBIX U3 |- azabuumkiio [2.2.2]

oktana (ABCO) u 1,4-nuazadunukio [2.2.2] okrana (DABCO).

B onHOM BapmaHTe OCyINECTBJIEHUs] M300peTEeHHs! mpeasaraercsi crnocod momyueHus 2-(1-
xyopuukiIonponun)- 1 -(2-xnopdpernn)-3-(5-mepkanto- 1,2,4-rpuazon-1-un)-nponax-2-oia,

cozepskaluii: B3aumoseiicreue 1-xmaop-2-(1-xnopuuxnonponun)-3-(2-xnopdenHun)npomnan-2-
ona w/mnu 2-(2-xnopoensun)-2-( 1-xnopuukionponun)okcupas ¢ 1H-1,2 4-rpuazon-5-tuosom

B MPUCYTCTBUU KaTaJiu3aTOpa U3 rOMOJIOTHIHOIO KapKaCHOIro aMHruHa.

B napyrom BapuaHTe OCYILIECTBICHMs TPENOCTABIsieTCs crnocod mnomyyenus 2-(1-
xJopuukiaonponun)- 1-(2-xnoppenun)-3-(S-mepkanto-1,2,4-rpuazon-1-ni)-nponan-2-oia,

COJZIeP KA B3aNMOJIEIICTBHIE cMecHu 1-x5op-2-(1-xnopuukonponin)-3-(2-
xnoppenmmnponan-2-ona u 2-(2-xnopoensun)-2-(1-xnopuuknonponmwi)okcupana ¢ 1H-
1,2,4-Tpnazon-5-THoioM B NPUCYTCTBUM KAaTajlnu3aTopa W3 TOMOJOTMYHOIO KapKacHOIoO

dMHHa.

B cooTBeTcTBUM C APYTUM BaPHAHTOM OCYLIECTBIICHHS MPEIOCTABISETCS CIIOCO0 MOyYeHUs
2-[2-(1-xnpopumknonponun)-3-(2-xnopdenun)-2-ruapokcunporni |- 1,2-nuruapo-3H-1,2,4-

Tpuaszona), BKJIIOYAKOMINNA B3auMOAEHCTBHE cMecu 1-xjop-2-(1-xmoprmkionponun)-3-(2-
xjopdenun)nponan-2-oga u 2-(2-xnopoensun)-2-(1-xnopuuknonponumwi)okcupana ¢ 1H-
1,2,4-Tpna3zon-5-THoIoOM B NPUCYTCTBUM KaTajlu3aTopa W3 TOMOJOTMYHOIO KapKacHOIO
aMHHa, BBIOPAHHOTO u3 1-a3abunmkio[2.2.2]okraHa (ABCO) u 1,4-

nuazabunmkino[2.2.2]okrana (DABCO).

B npyrom BapuaHTe OCYILIECTBJIEHHUs MPOLECC MPOBOAAT B MPUCYTCTBUU KaTalIU3aTopa U3
rOMOJIOTHYHOIO KapKacHOTO aMuHa B kojuuecTse oT npumepHo 0,01 mon.% no npumepHo 20

Moi1.%.

B eme ogHOM BapuaHTe OCYIECTBJICHUS IPOLIECC IPOBOAAT B MPUCY TCTBUU KaTaJIN3aTOpa U3
rOMOJIOTHYHOIO KapKaCHOTO aMHMHa B KoJnuecTBe oT nmpuMepHo 0,05 mon.% no npumepso 10

Moi1.%.
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BeimonaeHne cnoco0a B COOTBETCTBHU C M300PETEHHEM MOKET ObITh MPOMJUTIOCTPUPOBAHO

Ha cXeMe 2, KaK TOKa3aHO HUKE:

Cxema 2:

Cl Cl Cl
oH N—N

; t P

Cl

KaTanu3aTop U3
TOMOJIOTHYHOTO
KapKacHOTO aMHHA

Cl
OH

Cl

N
N \>
—=N
Hs

B coorBercTBMM € JIOpyrMM BapUAHTOM OCYINECTBJICHHS HACTOSIIIErO HM300peTeHUs
npemyaraeTcss  cnocod  monydenms  2-[2-(1-xmopuuksionpornin)-3-(2-xnopdenwn)-2-
runpokcuriponi]-1,2-nmuruapo-3H-1,2,4-tpra3ona] BkioYarOmui B3auMonecTeue 1-xmiop-
2-(1-xnopumknonponun)-3-(2-xnoppenmwn)nponan-2-ona  w/wm  2-(2-xnopOensmn)-2-(1-
XJIOPLUKJIONPONII)OKCUpana ¢ 1,2,4-Tpua3osioM B TNPUCYTCTBUHM  KaTalu3aTtopa W3

TOMOJIOTHUYHOI'O KapKaCHOT'O aMHHaA.

B npyrom BapuaHTe OCYINECTBJIEHUSI HACTOSIIEr0 M300PETEHUs] Mpeasiaraercst Crocod
nojiydenus: 2-[2-(1-xnopuuknonponwi)-3-(2-xaopdennn)-2-rugpokcunponui|-1,2-guruapo-
3H-1,2,4-Tpura3ona] BKIIIOUAKOIUH B3auMoneicTBre cMecu 1-xJ1op-2-(1-XJIOpLUKIOTIPOTIHI)-
3-(2-xnopenmwn)nponan-2-ona w/mwiu 2-(2-xnopoen3ui)-2-( 1 -XTOpIUKJIONPOINUI JOKCUPaHa C

1,2,4-Tpra3onom B NPUCYTCTBUM KaTaIU3aTOPa U3 FTOMOJIOTMYHOIO KAPKAaCHOIO aMUHa.

B cootBeTcTBUM C APYTUM BApUAHTOM OCYIICCTBJICHHA NPOLECC MPOBOAAT B NPUCYTCTBUU
KaTajau3aTopa U3 rOMOJIOTMYHOIO KapKacHOro aMuHa B KojudecTse oT npumepHo 0,01 mon.%

1o npumepHo 20 moin.%.
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B npyrom BapuaHTe OCYILIECTBJIEHHUs MPOLECC MPOBOAAT B MPUCYTCTBUU KaTaJIM3aTOpa U3
rOMOJIOTHYHOIO KapKacCHOTO aMuHa B KojuuecTse oT npumepHo 0,05 mon.% no npumepHo 10

Moi1.%.

B npyrom BapwaHTe OCYINECTBIICHHS HACTOSIErO0 H300pPETeHHs] PEakUUI MPOBOIAT B

OPraHu4€CKOM PaCTBOPUTEIIC U B IIPUCYTCTBUHU OCHOBAHUS.

B opHOM BapmaHTe OCYINECTBJIEHUS HACTOSIIEr0 H300pETEeHHs pEAaKIHI0 TPOBOAAT B
OpPraHMYeCKOM  pacTBopurene,  BblOpaHHOM  u3  gumerwiadopmamuma  (DMF),
mumetmicyibpokcnna (DMSO), N-mermwnnupponunona, terparuapodypana (THF),
stunauerata (EtOAc), aumerona, numermnpopmamuna (DMF), aueronurpuna (MeCN),

mumetuicyabpokcuna (DMSO), u nponunenkapoonara (PC).

B npyrom BapuaHTe OCYIIECTBJIEHHS HACTOSINIETO H300PETEHUS] PEAKIMI0 MPOBOIST

HeoOsI3aTEIbHO B MMPpUCYTCTBUU OCHOBAHUS.

B npyrom BapuaHTe OCYINECTBJICHUS PEAKLMIO IPOBOAST B TNPHCYTCTBHM OCHOBAHMS,
BBIOPAHHOTO M3 HEOPraHWYECKUX OCHOBAHMH, TAKMX KaK TMAPOKCHUABI, alleTaThbl, KapOOHATHI,
OukapOoHatsl, Qocdars, rHApOdOCchATEl U THUAPUABI IIEJTOYHO3EMENBHBIX METAJUIOB U
IIEJIOYHBIX METAJUIOB, TaKWe KaK THAPOKCHI HATPHs, TMAPOKCHA Kajus, alueTaT HaTpPHs,
aretaTt Kanus, KapOOHAT HaTpus, KapOoHAT Kanus, OukapOoHAT HaTpusi, OMKapOOHAT Kaywus,
dochar kanwms, ruapodochar kanus, pochart HaTpus, ruapodocdar Kaavs, TUAPUA KaJIbIHs,
TUAPH HATPUS U THOPUA Kajusl WM OPraHUYECKHUX OCHOBAHMIA, TAKMX KaK anu(paTuvecKue
aAMUHBI, TaKWe KaKk [AUMETWIAMHUH, [AVATHIAMHH, TPUMETWIAMHH, TPUSTHIAMHUH |
TpUOYTHJIAMHH, apOMAaTUYEeCKUX AMHHOB, TAaKUX KaK IUMETHJIAHWIMH, W apOMaTHYECKUX

FrETCPOLUKITNICCKHX OCHOBaHHﬁ, TAaKHX KaK MUPUAWH U IMHUKOJINH.

B cooTBeTcTBHM C IpyrHM BapUAaHTOM OCYILIECTBIICHHS MPEIIaraeTcsl Criocod MoyydeHus 2-
(1-xnopuuknonponun)-1-(2-xnopdpennn)-3-(1,2,4-rpuazon-1-wi)nponan-2-oma, rae crocod
BKJIFOYAeT B3ammMopencTsue 1-xmop-2-(1-xmopuukionponn)-3-(2-xmopderun)nponas-2-oia
u 2-(2-xnmopbensmn)-2-(1-xnopuukionponwi)okcupana ¢ 1,2, 4-Tprua3oiioM B TPUCYTCTBHH
KaTalu3aTopa M3  TOMOJIOTHYHOIO  KAapKacHOro  aMuHa,  BbIOpaHHOro w3 -

azabunukio[2.2.2Jokrana (ABCO) u 1,4-nmunazabunukio[2.2.2]okrana (DABCO).
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B npyrom BapuaHTe OCYILIECTBJIEHUS MPOLECC MPOBOAAT B MPUCYTCTBUHU KaTaJIM3aToOpa U3
rOMOJIOTHYHOIO KapKacHOTo aMuHa B konuuecTse oT npumepHo 0,01 mon.% no npumepHo 20

Moi1.%.

B eme onHOM BapuaHTe OCYLIECTBIEHUS MPOLECC MPOBOAAT B MPUCYTCTBUU KATAJIU3aTOPA U3
rOMOJIOTHYHOTO KapKaCHOTO aMuHa B konuuecTse oT npumepHo 0,05 mon.% no npumepHo 10

Moi1.%.

BrimonHenue crocoba B COOTBETCTBHH C M300PETEHHEM MOKET OBbITh MPOWLTIOCTPUPOBAHO

Ha cxeMe 3, KakK MOKa3aHO HUXKE:

Cxema 3:

Cl Cl Cl N
OH /‘\\N
Lot i g
|

KaTaJau3aTop U3
rOMOJIOrHYHOIO
KapKacHOro aMmHHa

Cl
OH

Cl

N
N/\

=

Hacrosmee I/1306peTeHI/Ie TAKKE€ TMPEAOCTABIIACT crocod MOJIYUE€HUA TMPOTHOKOHA30J1a,

NPUYEM JaHHBIA CIIOCOO BKJIFOYAET:

a) B3ammopericTeue 1-xnop-2-(1-xmopumknonponui)-3-(2-xiaopdennn)nponan-2-ona u/wimm
2-(2-xnopOen3un)-2-(1-xnopunkionponun)okcupasa ¢ 1,2,4-Tpua3onoM, B TNPUCYTCTBHU
KaTajJu3aTopa W3 TOMOJIOTHYHOTO KAapKacHOTO aMHHA JUIs MOJNy4YeHHs IPOTHOKOHA30I]a-

JIECTHO;, U
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b) peakiuo MPOTHOKOHA301a-IECTHO C CEPOIl AJIs MOJTyYeHHUs TPOTHOKOHA30J1a.

B npyrom BapuaHTe OCYIIECTBIICHHUs HACTOSIIIEE N300PETEHNE OTHOCUTCS K IIPOTHOKOHA30TY,
NOJYYEHHOMY CIIOCOOOM, KOTOPBIA MpPOTEKaeT dYepe3 MPOMEKYTOUYHOE COEIUHEHUE
NPOTUOKOHA30JI-IECTHO, TIOJIyY€HHOE B TMPHUCYTCTBHU KaTajlu3aTopa Ha M3 TOMOTE€HHOI'O

KapKaCHOI0 aMuHa.

B BapmaHTe OCYyINECTBJIEHHUS] HACTOSINErO M300pETeHMs pPEaKLUi0 CTaaud (a) MPOBOIST B
NPUCYTCTBUH KaTaJIM3aToOpa M3 TOMOI'€HHOTO KapKaCHOIO aMHHA, BBIOPAHHOTO M3 TPYIIIHL
BKitouaromet  1,4-muaszabunukio[2.2.2]oktan (DABCO),  1-a3a0unukio[2.2.2]okTaH
(ABCO), a3a0bumKiIo(5.2.2)yHaeKaHsl, a3a0bumkio(3.3.1)HoHAHBI,
azabunmkiao(4.3.0)uonanel, azabunukiao(1.1.0)0ytanbl, a3abunukino(2.2.2)oktanel 1 N-
meTui-8-a3abunmkio[3.2.1] oxran, 1,5-guazabunmkino[4.3.0] Hou-5-en (DBN), 1,8-
mnazaburukno[S5.4.0lyunex-7-es  (DBU) wu 1,3,6,8-terpaasarpuuukiol4.3.1.13,8]ynnexan
(TATU).

B npeanoututenbHOM BapHaHTE OCYIIECTBICHUS] HACTOSINETO H300pETeHHs PEaKLUI0 CTaaHH
(2) mpOBOIAT B MPUCYTCTBUH KAaTaJIM3aTOPa U3 TOMOT€HHOTO KAPKACHOIO aMHHA, BLIOPAHHOTO

u3 1-a3abunmkio[2.2.2]Joktana (ABCO) u 1,4-nunazabunmkio[2.2.2]Jokrana (DABCO).

B coorBercTBHM C BapvaHTOM OCYIICCTBJIICHUA TMPOLECC TMPOBOAAT B MNPHUCYTCTBUHU
KaTajau3aTopa U3 TOMOJIOTUYHOTO KapKacHOro aMuHa B kojuuecTse oT npumepHo 0,01 mon.%

10 npumepHo 20 mon.%.

B npyrom BapuaHTe OCYILIECTBJIEHHUs MPOLECC MPOBOAAT B NPUCYTCTBUHU KaTalIu3aTopa U3
rOMOJIOTHYHOTIO KapKacCHOTO aMuHa B KojuuecTse oT npumepHo 0,05 mon.% no npumepHo 10

Mou1.%.

B npyroMm BapuaHTe OCYINECTBIICHHS HACTOSINEr0 H300pETeHHs] PEeaklur TPOBOIAT B

OPraHNn4Y€CKOM PACTBOPUTEIIE U B IIPUCYTCTBUH OCHOBAHUA.

B onmHOM BapHaHTe OCYINECTBJCHUS HACTOSINEr0 H300pEeTeHMsS PEaKLHI0 MPOBOAAT B
OpPraHWYECKOM  pacTBopurene,  BblOpaHHOM 3 gumerwidpopmamuma  (DMF),
mumetmicyibpokcnna (DMSO), N-merwnmupponunona, tetparuapodypana (THF),
stunanerata (EtOAc), aumerona, mumermndopmamuna (DMF), aumeronurpuna (MeCN),

numetuicyibgokcuaa (DMSO), u npomunenkapoonara (PC).
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B npyrom BapwaHTe OCYINECTBIICHHS HACTOSIErOo H300pPETeHHs] PEakUUr MPOBOIAT B

NpUCYyTCTBUHU OCHOBAHMS.

B npyrom BapmaHTe OCYIIECTBICHHS PEAKLHUIO TNPOBOAAT B TNPUCYTCTBHH OCHOBAHMS,
BBIOPAHHOIO U3 HEOPTaHWYECKUX OCHOBAHHM, TAKMX KaK FHIPOKCHUIBI, alleTaThl, KapOOHATHI,
oukapOonatsl, ¢ocdarel, ruapodochaTel U TUAPUABI INETOYHO3EMENIbHBIX METaJUIOB H
IIEJIOYHBIX METAJUIOB, TaKWe KaK THAPOKCHJ HATPHUs, THAPOKCHI Kajus, aleraT HATpus,
areraT Kanus, KapOoHaT HaTpus, KapOoHAT Kanus, OukapOoHAT HaTpusi, OukapOOHAT Kanus,
docdar xanmst, ruapodocdar xanms, Gochart HaTpust, ruapodocdar Kaaus, TUAPUA KaJIbIHs,
TUAPUA HATPUS U TUAPUA KaJUsl WM OPraHMYECKUX OCHOBAHMM, TAKHX Kak anudaruueckue
aMMHBL, Takue KakK JAUMETHJIAMHUH, JIUSTWIAMUH, TPUMETWIAMUH, TPUITUIAMUH U
TpUOYTUJIAMUH, apOMAaTUYECKUX AMHHOB, TAKMX KaK JMMETHJIAHWINH, U apOMaTHYECKUX

reTCPOLUKIINICCKUX OCHOBaHHfI, TaKUX KaK NUPUAWUH U ITUKOJINH.

B coorBercTBMM C JApPyrMM BapHaHTOM OCYILIECTBJIEHHUsI HAcTosiee H300peTeHue

obecreunBaeT criocod MosydeHust IPOTHOKOHA30J1a, IPUYEM yKa3aHHBIH CIIOCO0 BKIIFOUAET,

a). B3aumogeiicteue cmecu 1-xnop-2-(1-xnopuukionpomnui)-3-(2-xaopdeHun)nponas-2-oia
u 2-(2-xnopbensnin)-2-(1-xaopuukionponmin)okcupasa ¢ 1,2,4-Tpuazon B NPHCYTCTBUU
KaTalnu3aTopa M3  TOMOJIOTHYHOIO  KAapKaCHOrO0  aMuHa,  BbIOpaHHOro w3 -
azabunukio[2.2.2Jokrana (ABCO) wu 1,4-muazabunukio[2.2.2]oktana  (DABCO) ¢

NOJTy YeHUEM MPOTHOKOHA30JI-IECTHO;,
b). peakLnO TPOTHOKOHA30JIA-IECTHO C CEPOH IS MOJTyUeHHs MPOTHOKOHA30JA.

B npyrom BapmaHTe OCYLIECTBICHHsS  HACTosllee M300peTeHune  olecreyuBaeT
NPOTUOKOHA30JI, TIOJNYUYEHHBIH CrOCOOOM, KOTOPBIH MPOTEKAeT dYepe3 IMPOMEKYTOUHOE
COEMHEHUE NPOTHOKOHA30J-AECTHO, TMOJYYEHHOE B3aUMOAEHCTBHEM cmecH 1-xiop-2-(1-
XJIOPLUKIONPONH)-3~(2-xmopdeHn) nponas-2-ona u 2-(2-xnopbensui)-2-(1-
XJIOPLUUKJIONPONII)OKCUpaHa ¢ 1,24-Tpua3osioM B TNPUCYTCTBUH  KaTalu3aTtopa W3
TOMOJIOTUYHOTO KapKacHOTO aMUHA, BIOpaHHOTO U3 1-a3abunmkio[2.2.2]oktana (ABCO) u

1,4-nmnazaduiukio[2.2.2Jokrana (DABCO).

BrimonHenue crnocoba B COOTBETCTBHH C M300PETEHHEM MOKET OBITh MPOWLTIOCTPUPOBAHO

Ha cxeme 4:
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B npyrom BapuaHTe OCYIIECTBJICHHS HACTOSILNEro HW300pEeTEeHHs peakuuio craguu (a)

MPOBOJAT B OPraHUvIC€CKOM PACTBOPHUTEJIC U B IPUCYTCTBUH OCHOBAHMUSA.

B onHOM BapuaHTe OCYLIECTBIICHHUS HACTOSIIETO H300PETeHNs PEaKIMI0 CTaAnuu (2) MPOBOAAT
B  OpPraHMYeCKOM  pacTBopuTene, BblOpaHHOM u3  auMmetwidpopmamuna (DMF),
mumetwicyibpokcuna  (DMSO), N-metwninmupponunona, Terparunpodypana (THF),
stunanerata (EtOAc), anerona, aumermndopmamuna (DMF), aneronutpuna (MeCN),

numetuicyibpokcuaa (DMSO), u npomunenkapbonara (PC).

B npyroMm BapuaHTe OCYIIECTBJICHHS HACTOSILNErOo H300PETEHUs pEeakUuio cragun (a)

MNpOBOAAT B IPUCYTCTBUU OCHOBAHUSA.

B npyrom BapmaHTe OCYIIECTBJICHUS PEAKLUIO CTaaAud (a) NPOBOAAT B TNPUCYTCTBHU
OCHOBAaHUS1, BBIOPAHHOTO M3 HEOPTaHWYECKUX OCHOBAHHMH, TAKUX KaK TMIPOKCHUJIBI, alleTaThl,
kapOoHaTel, OukapboHatbl, (Gocdarel, runpodocdarbl M THAPUABI MIETOYHOIEMETBHBIX
METAJUIOB W LIEJIOYHBIX METAJUIOB, TAKHE KaK THAPOKCHI HATPUS, THAPOKCUI KaJHsl, alerar
HATPWsI, alleTaT Kanus, KapOoHaT HaTpus, kKapOoHaT kanusi, OnkapOoHaT HaTpust, OukapOoHAT

kanmms, pocdar xanus, rugpodocdar kamust, Gocdar Harpus, ruapodocdar Kanus, THIAPHUL
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KaJblda, TUAPHUIA HATPpUA W TUAPUA KaJIrud WIHW OPraHUu4YCCKUX OCHOBaHHﬁ, TaKHUX KakK
a.]'II/I(I)aTI/ILIeCKI/Ie dMHUHBI, TaKHE KaKk AUMECTUJIaMHWH, JUOTUIIAMWUH, TPUMCTHIIAMUH,
TPUITUIIAMHUH U TpI/I6YTI/I.]'IaMI/IH; ApOMaTUYCCKUX AMWHOB, TAKUX KaK AUMETUIIAHWIINH, U

APpOMAaTHYCCKUX I'CTCPOLUKITNICCKUX OCHOBaHHﬁ, TAaKUX KaK TUPUAWH U IMTUKOJHH.

B onHOM BapmaHTe OCYINECTBIIEHHs peakiuio ¢ cepoii craauu (b) BBIMONHAIOT M3BECTHBIMU

crocobaMu.

B nacrosimem wnzobperenun craguio (b) BBINOJHSIOT MyTEM B3aUMOJEHCTBUS MPOIYKTA
craqu  (a) C TIOPOLIKOM Cepbl B OPraHUYECKOM pPACTBOPUTENE C  MOJy4YEHHEM

NPOTHOKOHA30a.

B mHacrosmem wu3zoOperenun cramuio (b) BBINONHSIOT B OPraHUYECKOM PacTBOPHTEINE,
BBIOPAHHOM W3 MHEPTHBIX OPTaHMYECKUX PACTBOPHUTENEH, KOTOPBIE SIBISIOTCS] OOBIYHBIMHU TSI
TAKUX peaKkUuil, TakuX Kak MpocTblie 3(QUpPbL, Takue Kak TeTparuapodypaH, TUOKCAH,
AMATHIIOBBIN 3up U 1,2-TMMETOKCHITaH, a TAKXKe JKUAKUH aMMHAK WIN CHJIBHO IOJISIPHBIE
pacTBopuTeny, Takue kak aumetmiapopmamun (JIM®), numernncynsdokcun (JIMCO) u N-

METUJIITUPPOIUAOH.

B HacrosimeM M300peTeHMM JOMOJHHUTENBHO MPEIJIOKEH MPOTHOKOHA30JI, IMOJYYEHHBIH B
COOTBETCTBUH C HACTOSLIMM H300pEeTEeHHEM, B KOTOPOM YKa3aHHBIH MPOTHOKOHA30J1 UMEET

CpeaHee 3HaUYeHUe pacrpeneneHus yactui no ooremy D50 1o 300 MkM (MUKPOMETPOB).

B cooTBeTCTBMM C OZHMM BapUAHTOM OCYILIECTBJICHHS HACTOSIIEro M300pETEeHHs YaCTULIbI
NPOTHOKOHA30J1a, TOJYYEHHbIE B COOTBETCTBUH C HACTOSIIIUM H300pPETEHUEM, HMEIOT
3Hauenne D50 (mMennana s pacnpenenenus oObeMa, ONpeaeseHo Kak AuaMeTp, B KOTOPOM

TOJIOBUHA MOy JISIUU HAXOIUTCST HIDKE 3TOro 3HaueHus1) 10 300 MKM (MHUKPOMETPOB).

B mpenmouTuTeNbHOM BapUaHTE OCYIIECTBJIECHUS HACTOSIMIETO W300pETEHUs YaCTHIIbI
MPOTHOKOHA30J1a, MOJyYeHHbIE B COOTBETCTBUU C HACTOSIINM HU300peTeHuem, umeror D50 B

nuana3oHe ot 10 Mxm 10 250 MKM.

B HacrosimmeM M300peTeHMH JOMOJHHUTENBHO MPEIJIOKEH MPOTHOKOHA30J, IMOJYYEHHBIH B
COOTBETCTBUH C HACTOSLINM H300pETEHHEM, B KOTOPOM YKa3aHHBIH MPOTHOKOHA30JI UMEET

CpenHee 3HaUeHue pacrpeneneHus yacTui no oosemy D90 no 500 MkM (MUKPOMETPOB).
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B cooTBeTcCTBUU ¢ IPYyruM BapHUAHTOM OCYINECTBJICHHS] HACTOSIIErO M300PETEHUS] YaCTHIIbI
MPOTHOKOHA30J1a, MOJIyYeHHbIE B COOTBETCTBHH C HACTOSIIIUM H3o0pereHueMm, umeror D90
(MenmaHa I pacmpenelieHHss oObeMa, ONpenesieHO Kak auaMeTp, B KotopoMm 90%

TIOMTY JISILIAHA HAXOAUTCS HUKE 3TOT0 3Ha4eHus ) 10 S00 MKM (MUKPOMETPOB).

B mpenmouTuTeNbHOM BapUaHTE OCYIIECTBIEHUS] HACTOSLIETO H300pETEeHUs YaCTHIIbI
MPOTHOKOHA30J1a, MOJIyYeHHbIE B COOTBETCTBUU C HACTOSIIINM HU300pereHuem, nmeror D90 B

nuamnazoHe oT 10 MM 10 450 MKM.

HeosxxunanHo Ob110 00HAPYKEHO, YTO MPOTHOKOHA30JI, IMEIOLINH pacnpeneeHne YacTUll 1o
pa3MepaM, Kak OIIPEIeNIeHO BBILIE B HACTOALIEM JOKYMEHTe, o0lazaeT Mo CyIIECTBY
MOHM)KEHHONW PECIUPAaTOPHOCTBIO, YTO IO CYIIECTBY YJydlIaeT MpOopuib TOKCUYHOCTHU
NPOTHUOKOHA30J1a, TTOJYYEHHOTO B pe3yJIbTaTe 3TOro nporecca. Takoi yiyurneHHbIi mpoduib
TOKCUYHOCTH JIeJIAeT MOJy4YEeHHBIH TakuM 0Opa3oM MPOTHOKOHA30JI OCOOEHHO MOIXOASIINM
IUISL TIOJTyYeHUSI KOMITO3ULIMH, B KOTOPBIX TpeOyeTcsi CHUKEHHOE BO3IEHCTBHE HA 4YEJIOBEKa,
O0COOEHHO B COCTaBaX, B KOTOPBIX CHIKEHHAsl BABIXa€MOCTb SIBJISIETCS KEJIATEbHBIM

CBOICTBOM AJIs1 CHYDKEHHSI TOOOUHBIX 3P EeKTOB BO3AEHCTBUS HA YEJIOBEKA.

Takum 00pa3oM, B OJHOM acleKTe B HACTOSIIEM H300pETEHHH MPEIOKEeH MPOTUOKOHA3OJI,

UMEIOLINH CpeiHee 3HaYeHHe pacipeaeNieHns 4acTull o oobeMy Doy 10 500 MKkM.

B OOHOM BapHUAHTC OCYHIECTBICHUA NPOTHOKOHA30JI, l'[OJ'[y‘-I@HHbIﬁ B COOTBETCTBHHU C

HACTOSLINM H300peTeHueM, umeet Doy oT 10 MM 10 450 MKM.

B npyrom acrmekte B HACTOSIIEM M300pETEHUH TMPEIIOKEH MPOTHOKOHA30JI, MMEIOIIUH

CpeaHee 3HAYEHUE paclpeaesieHus 4acTull o oowvemy Dsy 10 300 MkM.

B OOHOM BapHUAHTC OCYHIECCTBICHUA MNPOTHOKOHA3O0II, HOJ'Iy‘-ICHHbeI B COOTBECTCTBHHU C

HACTOSALINM H300peTeHueM, umeet Dsy oT 10 MM 10 250 MKM.

B omgHOM M3 BapHMaHTOB HACTOSIIEro M300peTeHus: crocod mojydeHus 1,2,4-Tpra3obHBIX

¢yHrununos ¢popmydsl (I) TOMONTHATENTPHO BKIFOUAET PACTBOPUTEND.

B coorBercTBMM € [OpyrMM BapHaHTOM OCYINECTBJICHHS] HACTOSINETO HM300peTeHHUs
pPacTBOPUTENb, HCIIONB3YyeMBbIl B criocode monyueHust 1,2,4-Tpua3onbHBIX  (PYyHIHLIUAOB
dopmynbr (I), mpencraBnsier cobol TOJNSpHBIE amNPOTOHHBIE pacTtBoputenu. l[lomsipHble

anPOTOHHBIE PACTBOPUTENH - 3TO PACTBOPUTENH, KOTOpPble OOJNAQAAOT PaCTBOPSIOIIEH
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CHOCOOHOCTBIO, AHAJIOTUYHOMN MPOTOHHBIM PACTBOPUTEISIM, HO 0€3 MPUCYTCTBUS THAPOKCHIIA.
IMonxopsimue MONAPHBIE ANPOTOHHBIE PACTBOPUTENN BKJIOYAIOT, HO HE OTrPAHUYHBAIOTCS
umy, anpaerunsl (R-CHO), xeronsr (R-CO-R'), mumeruncynsdpokcnn (DMSO) (CH3-SO-
CH3), mumerundopmamun (DMF) (H-CO-N(CH3)2) u ux xomMOuHanmu, B KOTOpbIX R u
R'mpencrapysitor cobol anKmwibHbIE TPYIIBL, coAepskamue oT 1 1o mpumepHO 4 aTOMOB
yraepona. Ilpumepsl NOAXOASAIIMX TOJSIPHBIX ANPOTOHHBIX PACTBOPUTENEH BKIHOYAIOT

STHIIOBBIH 3(Up, STUIALIETAT, ALETOH U METHISTUIIKETOH.

B coorBercTBMM C pyrMM BapHaHTOM OCYINECTBJIGHHS HACTOSINErOo H300peTeHus
pacTBOPUTEND, MCIIONB3YEeMbIil Ui cuHTe3a 1,2,4-TpuasonpHoro ¢yHruuuaa gopmysnst (I),
BBIODAaHHOIO M3  TNOJSIPHBIX  ANPOTOHHBIX  PACTBOPHUTENEH, MpPEACTaBIseT  COOOH
mumetundopmamun  (DMF),  mumermncynspokcuny  (DMSO),  MeTUInuppoOJHIOH,
tetparuapodypan (THF), stunauerar (EtOAc), auneron, aumerundopmamun (DMF),

ateronutpus (MeCN), numetuncynbdokcun (DMSO) u nponunenkapbonar (PC).

B coorBercTBMM ¢ [IpyrMM BapHaHTOM OCYINECTBJIEHUS] HACTOSIIErO H300peTeHUs
pPacTBOPUTENb MOXKET COCTOSITh MO CYLIECTBY WJIM TOJHOCTBIO U3 IOJIIPHOTO AlPOTOHHOIO
pactBopuTensi(-eil) WM KOMOWHAIMI TOJSIPHOTO ampPOTOHHOTO pacTBOpUTeNsi(-ei) u
NPOTOHHOTrO pactBoputensi(-eii). B ciaydyae koMOuHAauMii KOJUYECTBO MPOTOHHOT'O
COPACTBOPHUTENISI MOXKET COCTABJISTh puMepHO oT 1 mac. % no npumepHo 80 mac. % u Gonee
MPEANOYTUTENIbHO OKOJIo S Mac. % no mpumepHo 40 mac. % oT o0Ieil Macchl MOJISIPHOTO

aTPOTOHHOTO PaCTBOPHUTEIISI(-€i) M MPOTOHHOTO COPACTBOPUTEIISA(-€H).

B cooTBeTcTBHMM € ONHUM BapHUaHTOM OCYILIECTBJIEHHsI HACTOSIIErO M300peTeHHsl CIoco0
noigyuenus: 1,2 4-tpuasonpHbix QyHrununos ¢opmyasl (I) HeoOs3aTenbHO BKIHOYAET

OCHOBAHUE.

B cooTBeTcTBMM ¢ BapMAHTOM OCYIIECTBICHMS Ui MONy4deHHs coenuHeHus ¢opmyuinl (I)
HICIIOJIb3y €MO€ OCHOBAHME MPEACTABISIET COOOI HEOpraHMYeCKOe OCHOBaHHE, BHIOPAHHOE M3
THAPOKCUIOB, aleTaToB, KapOoHaToB, OukapOoHaTtoB, ¢ocdaros, ruapodocdaroB u
TUAPHUIOB INEIOYHO3EMENbHBIX METAJIOB U IIEJIOYHBIX METAJUIOB, TAKHX KaK THIAPOKCHUJ
HATpPUs, TUAPOKCHU] KaJIusi, alleTaT HATPUs, alleTaT Kaus, KapOOHAT HATpHs, KapOOHAT KaJusi,
OuxapOoHat HaTpus, OmkapOoHar kamus, (ocdar kamus, rugpodochar kamms, ¢ocdar

HaTpwst, ruapodocdaT Kanus, TUAPUI KaIbLUs, THAPUI HATPUSI U THAPUL KU,
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B cooTBeTcTBMM C BapMaHTOM OCYLIECTBIEHHS U TOJYUEHHUs] COeAMHEHUs! GpopmyJsl (1)
HCIIOJIb3y€MO€ OCHOBAaHHUE ITPEACTABIsIET COOOH OpraHHYeckoe OCHOBaHME, BBIOPDAHHOE M3
anipaTHUeCKUX AaMHHOB, TaKWX Kak ANMETWIAMHUH, AVSTHJIAMHUH, TPUMETHIIAMHH,
TPUATHJIAMUH U TPUOYTHJIAMHUH, apOMATHYECKHX AMHHOB, TAKUX KaK AMMETWIAHWINH, U

APpOMAaTHUYCCKUX I'CTECPOLUKITNICCKUX OCHOBaHHﬁ, TAKHUE KaK MUPUAWH U IMUKOJIUH.

B cooTrBercTBUM ¢ OIHUM BapHAaHTOM OCYINECTBIIEHHS] HACTOSIIETO M300PETEHHs PEaKIHIO
npoBozAT npu temmnepatypax ot 0 no 120 °C, nonxopnsieil siBasercs temmneparypa ot 40 1o

100 °C, n, xak npaBuiio, pu Temmnepartype ot 45 1o 95 °C nanpumep, ot 60 10 85 °C.

Crioco® B COOTBETCTBUM C H300pETEHHEM IO CYIIECTBY BBINOJHAIOT NPH aTMochepHOM
nasieHud. OHAKO 3TOT MPOLIECC TAKXKE MOXKHO OCYILECTBIATh MPU MOHMKEHHOM J1aBJIEHUU

WA MPU NOBBIIEHHOM HaBJICHUH.

Hacrosimee wnszoOpereHne Takke OTHOCHTCS K CHOCOOY HCIIONIB30BAHUSI TOMOJIOTHYHBIX
KapKacHbIX aMHHOB B KadyecTBe Karajguzatopa Juid mnoay4deHus 1,2,4-Tpua3osbHbIX
¢yuruuunos Gopmysl (I), ux cosei, CIOKHBIX 3(PUPOB WM U30MEPOB HITH Tay TOMEPOB, T7e
yKa3aHHbIA crocod BKJIOUaeT B3aumoneiicTeue coenuneHus Gopmydsl (II) ¢ coenuneHnem
dopmynet (III) B mpUCYTCTBHM yKa3aHHBIX TOMOJIOTHYHBIX KapKACHBIX aMHHOB B Ka4eCTBE
katanusatopa. Coenunenus: gopmyinsl (I), (II) u (III) umeroT 3HaYeHHE, COOTBETCTBYIOIIEE

OIMMCaHHOMY BbILIE.

B BapuaHTe OCYIIECTBJICHHS HACTOSINErO W300pEeTEeHHs] TMPENOCTABISIETCS  CIOCOo0
UCIIOJIb30BAHMSI TOMOJIOTUYHBIX KAPKACHBIX AMHUHOB, BBIOPAHHBIX W3 IPYMIIbI, BKIOYAIOINEH
1,4-nuazaduiukio[2.2.2 JoktaH (DABCO), 1-a3abunukio[2.2.2]okTaH (ABCO),
a3a0uuki0(5.2.2)yHaeKkaHsbl, a3a0nukiI0(3.3.1)HOHAHBI, a3abuiukiio(4.3.0)HOHAHBI,
azabunukio(1.1.0)0yTansl, azadbunmkino(2.2.2)oktanbl 1 N-MeTnin-8-a3adunmkio[3.2. 1 JokraH,
1,5-nmuazadunukio[4.3.0]Jaon-5-en (DBN), 1,8-mmnazabunukino[S.4.0]lyunex-7-es (DBU) wu
1,3,6,8-terpaazarpuuukio[4.3.1.13,8yanexkan  (TATU) B xauecTBe Karajgmzaropa MaJist
noxyuenus 1,2,4-tpua3zonpHbix GyHrummaos ¢popmydsl (1), ux conel, ClI0XKHBIX 3QUPOB WK
HU30MEPOB WJIM TAayTOMEPOB, NPH 3TOM YKa3aHHBIA CIOCOO BKJOYAET B3aUMOIEHCTBHE
coenunenue ¢opmynel (II) ¢ coenurenunem ¢opmyner (III) B mpuCyTCTBUH YKa3aHHOTO

KaTajlin3aTopa U3 rOMOJIOrM4YHOIO KapKaCHOIrO aMuHa.
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B coorBercTBUM € APYTUM BAapUAaHTOM OCYIIECTBJIICHHA NPOLECC MPOBOAAT B NPUCYTCTBUU
KaTajau3aTopa U3 rOMOJIOTMYHOTO KapKacHOrO aMuHa B kojuudecTse oT npumepHo 0,01 mon.%

1o npumepHo 20 moin.%.

B ngpyrom BapuaHTe OCYLIECTBJIEHUs MPOLECC MPOBOAAT B NMPUCYTCTBUU KaTaJIU3aTopa U3
rOMOJIOTHYHOIO KapKaCHOTO aMuHa B kojuuecTse oT npumepHo 0,05 mon.% no npumepHo 10

Moi1.%.

B npyrom BapuaHTe OCYyINECTBJEHHUS HACTOSILIET0 M300peTeHHs MPeNOCTaBISAETCS CIOCOO
UCTIONIb30BAaHUsI TOMOJIOTMYHBIX KapKacHbIX AaMMHOB B KadecTBE KaTajauzaTropa A
NOJIy4eHUs] TIPOTHOKOHA30JI, €r0 COJIeH, CIOXKHBIX 3(UPOB MM H30MEPOB WIH TayTOMEpPOB,
yKa3aHHBIN criocod BKJOYaeT B3amMopencTsue coenuHeHus ¢opmynsr (III) ¢ 1-xmop-2-(1-
XJIOPUUKIIONPONIN)-3-(2-XI0p(HeHIIT)IPOnaH-2-0JI0M W Win 2-(2-xnopben3un)-2-(1-
XJIOPLUKJIONPOIHI)OKCUPAHOM B IPUCYTCTBUU KaTaJW3aToOpa HAa OCHOBE TI'OMOJIOTHYHOIO

KapKaCHOT'O aMUHa.

B npyrom BapmaHTe OCYLIECTBJIEHHS MPENOCTaBJISAETCS  CIIOCOO  MCIOJIb30BAHUS
rOMOJIOTHYHOTO KapKacHOTO aMHHA, BhIOpaHHOTrO u3 1-azabuumkiio[2.2.2]oktana (ABCO) u
1,4-nmuazaduiukio[2.2.2]okrana (DABCO), B kadecTBe Karajmu3aTopa Jisi TOJyYEeHHS
MPOTUOKOHA30J1a, €r0 COJIeH, CIOKHBIX 3(PUPOB UM U30MEPOB WJIH TayTOMEPOB, YKa3aHHBIN
cnoco0 BKIOYaer B3ammonencTBue coenuHenus Qopmynsr  (III) ¢ 1-xmop-2-(1-
XJIOPLUKJIONPOMHI )-3~(2-X10pheHIIT )TponaH-2-0JI0M W/ 2-(2-xnopbenzmi)-2-(1-

XJIOPIUKJIIOMPOTINII ) OKCUPAHOM.

B eme ongHOM BapuaHTEe OCYIUIECTBICHUS NpPEAJIaraeTcst Crnocod HCIOIb30BAHUS
TOMOJIOTUYHOTO KapKAaCHOTO aMrHa, BbIOpaHHOTO u3 1-a3abunmkio[2.2.2] okrana (ABCO) u
1,4-nmuazaduiukio[2.2.2]oktana (DABCO), B kadecTBe Karajmu3aTopa IJisl TOJTyYESHHUS
NPOTUOKOHA30JI-1€CTHO, YKa3aHHBINA crocod BKIFOYaeT B3aumopeicTeue 1,2,4-rpuaszona ¢ 1-
xJ10p-2-(1-xnopuunkinonponn)-3-(2-xaopdeHmn)nponas-2-oi1oM w/umu 2-(2-xnopoeH3mn)-2-
(1-XJIOpUMKIIOMIPONIII)OKCHPAHOM B MPHUCYTCTBUU 1-a3abunmkio[2.2.2]okraHa (ABCO)

1,4-nmuazaduiukio[2.2.2]okrana (DABCO) B kadecTBe KaTaau3aTopa.

IMPUMEP 1. Tlonyuenue 2-(1-xmopuukionpornun)-1-(2-xnopdenmn)-3-(1,2,4-rpuazon-1-

WJT)TIPOTIaH-2-0J1a
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K mnepememmBaemoit cmecu 1,24-tpuaszoma (166 1), kapbonara kamust (332 r), 1,4-
nnazadunukino[2.2.2]okrana (2,5 r) B gumerundopmamuzne (JAMP) (420 r), mo KarmmsM
nobasnsm cmech (514 1) 1-xmop-2-(1-xiopuuknonponun)-3-(2-xnopdeHun)npona-2-oja U
2-(1-xnopumknonpornun)-2-[ (2-xnopdpernn)mermn|okcupana B8 DMF (420 r) u ocraBnsmu
pearnpoBaTth IpHU TEMIepaType Okpy:karomeii cpensl. [lonyueHHy0 cMech NepeMeInnBaIi B
TedeHue 3 4yacoB npu Temmnepatype okoso 80 °C. 3aTeM peakLHOHHYI CMECh OXJIaKIalIH A0
KOMHATHOH TemmepaTrypbl U (UIBTPOBAIM C TOJNydYeHHeM ocTtaTka. [lonydeHHBIH Takum
00pa3zoM OCTaTOK NMpoMbIBay nopuusMu JIM® 1 3aTeM KOHLEHTPUPOBAJIN NP MOHIKEHHOM
JaBJIEHUH JIO TIOJIyYEHUs] HEOUMIIEHHON MacChl. 3aTeM HEOUMIIEHHYI0 MacCy pacTBOPsUIN B
900 r Toyona u BOAE MU HENPEepbIBHOM nepemernnsanuu npu 65—-70 °C B teuenue 1,0 gaca.
ITonyuennyro cmech oxnaxpganud ©u  ordunbrpoBbiBanu. IlomyueHHslli  QuiabTpaT
KOHLIEHTPUPOBAJIU NPHU NOHMWKEHHOM JIaBJIEHUH, a 3aTE€M KPUCTAJUIN30BAJU B M30IPONAHOIIE.
ITonmy4eHHplii TakuM 00pa3oM KOHIEHTpAT BBICYLIIMBAIW i monydenus 314 r 2-(1-
xjopuukionponun)- 1 -(2-xnopdennn)-3-(1,2,4-tpuazon- 1-un)nponas-2-ojaa. (Beixox 73% 1o

CPaBHEHHIO C Teopueki).

IMpumep 2. Tlonyuenue 2-(1-xnopumknonpomnun)-1-(2-xnoppennn)-3-(1,2,4-rpuazon-1-

W) TIPOTaH-2-0J1a

K mnepememmuBaemoii cmecu 1,24-tpuaszona (61 1), kapbonara kamus (122 1), 1-
azabunmkio[2.2 2Jokrana (0,5 r) B nmumermndpopmamune (AMP) (220 r), mo kamisim
nobasnsm cmech (220 1) 1-xmop-2-(1-xmopuukionpomnun)-3-(2-xnopdeHu)npona-2-oja u
2-(1-xnopumknonpornwn)-2-[ (2-xnopdenun)mermn|okcupana B DMF (220 r) u ocraBisim
pearnpoBaTth MpHU TEMIEpaType OKpy:katomeil cpenpl. [lonydeHHy0 cMech MepeMeInnBaIi B
TedeHue 3 yacoB npu Temmepatype okojo 80 °C. 3aTeM peakLHOHHYI0 CMeCh OXJIaKIalIH 10
KOMHATHOU TeMmmeparypbl U (UIBTPOBAIH C TOJNy4YeHHEM ocTaTka. [loNydeHHBIH Takum
00pa3zoM oCTaToK NMpoMbIBaH opuusiMu JIM® 1 3aTeM KOHLEHTPUPOBAN MPHU MOHIKEHHOM
AABJIEHUH JI0 TOJIy4YEHUs] HEOUHIEHHOW MacChl. 3aTeM HEOYHIIEHHYI0 MAacCy pacTBOPsUIN B
520 r Tonyona u BoZe IPpU HeMpepbIBHOM IepemernnBanuu npu 65—-70 °C B teuenue 1,0 gaca.
[TonyuenHyro cmecb oxnaxgand ©u  ordunbrpoBbiBasd. [lomyueHHBIH  (uibTpaT
KOHLIEHTPUPOBAJIM NPH NMOHWKEHHOM JIaBJICHUH, & 3aTE€M KPUCTAJUTU30BAJU B H30IPOMAHOIIE.
[TonyueHHslii TakuM 00pa3oM KOHIEHTpPAT BbICYWHMBANU i noiydenus 112 r 2-(1-
xJoprukiIonponwn)- 1 -(2-xnopdpernn)-3-(1,2,4-rpuazon-1-wn)nponan-2-ona. (Berxox 73,3 %

MO CPABHEHHIO C TEOPUEH).
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ITpumep 3. IlonyueHne NpOTHOKOHA30IA.

Cramuss a. Tlomyuenme 2-(1-xmopumknonponin)-1-(2-xmopdenmn)-3-(1,2,4-tpuazon-1-

WIT)TIPOTIaH-2-0J1a

onyuamu  2-(1-xnmopuukionponui)-1-(2-xnoppennn)-3-(1,2,4-rpuaszon-1-umnpomnas-2-o

CrIOCOOOM. YKa3aHHBIM B ipuMmepe 1
Cranus b. ITonydeHnne npoTuokoHa3ona

Cvece DMF (80,0 1), 2-(l-xmopuukionporun)-1-(2-xnopdennn)-3-(1,2,4-tpuazon-1-
un)nponas-2-ona (80,0 r) u ceprl (21,0 r) HarpeBanu npu 160-165 °C B Teuenue 16 qacos.
Peaxnmonnyto cmech oxnaxaanu 10 20 °C 1 oTGUIbTPOBBIBAIN HEPOPEATHPOBABIIYIO CEpPY.
@unbTpaT KOHLEHTPUPOBAJIU NPH MOHMWKEHHOM naBieHHH. K octatky molaBnisim TOIyON
(350,0 r) u xaycTrueckuii pactsop (7,0%, 200 r) u nepemernBaiu B TedeHre 30 MUHYT IPH
70 °C. Cnou pazpmensuiu. K BomHOMy cioro noGasism tonyon (350,0 r) U MOAKHCISIIN
pactBop ¢ nomoinbto 15,0% HCl no pH 4-5. Cmech oxnaxknanu a0 S °C u oOpa30BaHHbIH
TakuM 00pa3oM TBepABIl OCAagOK MPOMBIBAIM BOXOH, a 3arteM TtomyosoM (100,0 r).
HeouuienHoe TBepaoe BemecTBo kpuctaummzoBaiu B Meranose (100,0 r) mocne oOpaboTku

AKTUBHPOBAHHBIM yTJieM ¢ nonydeHueM 70,0 r (uuctora 98,0%) mpoTHOKOHA30A.
H3mepenne pazMepa 4acTHUIl aHATU3aTOPOM pasmepa dactur Malvern

IMoarotoBka oOpa3ua W crnocod aHamm3a. | © MPOTUAOKOHA3oia mnomemand B 100 mn
aucneprupyroineit cpenpl. ComepKHMMOe XOpOIIO TMepeMeIlnBald U aHAJH3HPOBAIM Ha

npubdope Malvern Mastersizer- Hydro 2000 SM.
HOJ'IyLIeHHbIe SHAYCHUA MPUBCACHDBI HUKE !
d (0,5) =202,967 mxkm
d (0,9)= 367,723 Mxm

Ha ®ur. 1 nokaszaHo pacnpeneneHue no pasMepam 4acTUL MPOTUOKOHA30J1a, U3TOTOBJICHHBIX

B COOTBETCTBHUH C HACTOAIIUM I/1306peTeHI/IeM.

B mHacrosimem wu300peTeHHHM pEaKIHMIO TPOBOIUIN B COOTBETCTBUU C TIIOKA3aHHBIM B

npumMepax. Beixon peakuuu B crocode, OMMCAHHOM B HACTOSIIEM HU300pETEHUU, MOIXOIUT



WO 2019/171160 35 PCT/1B2018/053969

AJis OPOMBINIJICHHOTI'O TMPOU3BOACTBA. Cne):[yeT NMNOHHUMATb, YTO ONHUCAHHUE U MNPUMEPHI
ABJIAIOTCA WJIJIIOCTPATUBHBIMU U HE OrPaHUYMBANOT HACTOSALICE I/1306peTeHI/Ie, U 49TO APYruec
BapHWAHTBI OCYIIECTBIICHUS B MpeNesiaX CyIIHOCTH H 00beMa HACTOSIIIero H300peTeHus Oy ayT

IOHATHLBI CIIEHUAJIUCTaM B I[aHHOfI obnacTu.

XOT TPUBEACHHOE BBIIIE IMHUCBMEHHOE OMNMCAHUE H300pPETEHUs TMO3BOJIAET OOBIYHOMY
CHEeLMANNCTY B JAHHOM OOJNACTH TOTOBUTh M HCIIOJIB30BaTh TO, YTO B HACTOSIIEE BpPEMs
CUNTAETCS JYYIIUM BapUAHTOM, OOBIYHBIE CHELUAINCTBI MOMMYT U OLEHST CyIIEeCTBOBAHUE
BapUali, KOMOMHAIMIA U SKBUBAJIEHTOB KOHKPETHOI'O BapUaHTa OCYLECTBIEHMs, Crlocoda u
NPUMEPOB, TPEACTABICHHBIX B HACTOALIEM AOKyMeHTe. Takum obOpa3oMm, nzoOpereHue He
JOJDKHO OTPAaHUYMBATBCS ONMCAHHBIM BbIIIE BApPUAHTOM OCYIIECTBJICHHUS, CIIOCOOOM U
NpUMepaMH, HO BCEMU BapUaHTAMH OCYLIECTBJIEHHS M CIOCOOaMHU, BXOISIIMMHU B 00bEM U

CYIIHOCTH HACTOALIETO I/1306peTeHI/I$I.



1. Cnoco6 monyuenns 2-(1-xnmopuuknonponmn)-1-(2-xnopdennn)-3-(5-mepkanto-1,2,4-
TpHa3oi- 1 -mi)-nponaH-2-oja, ero CoJiel, CIIOKHBIX 3(PUPOB, WIK U30MEPOB, WIH TAy TOMEPOB,
IPH 3TOM yKa3aHHBINA CHIOCO0 BKIFOUAET B3aumozeicTaue 1-xmop-2-(1-xnopuuknonponmn)-3-
(2-xnmopdennn)npomnan-2-ona wumu 2-(2-xa0pOeH3mn)-2-( 1 -XTOpIHMKIONPOIIT)OKCUPaHa C
1H-1,2,4-Tpna30a-5-THOJIOM B MPUCYTCTBUH KaTaJIN3aTOPa, BBIOPAHHOIO M3 FOMOJIOTHYHBIX
KapKaCHbIX aMUHOB, INPHU 5TOM YKAa3aHHBIA KaTajJH3aTOp M3 TOMOJIOTMYHOIO KapKacHOTO
aMHUHa  BbIOpaH W3  rpymmbl, BKiIoyaromed  1,4-nmazabunmkino[2.2.2]okrtaH, -
azabunumkio[2.2.2]okTaH, a3abuuukio(5.2.2)yHaeKaHsl, azabnuukio(3.3.1)HoHaHbl,
azabunmkino(4.3.0)nonanel, azabunukiao(l.1.0)0yransl, a3aburnukno(2.2.2)oktanel u  N-
MeTuI-8-a3a0unmkino[3.2.1]JokraH, 1,5-nnazabunukino[4.3.0]HOH-5-€H, 1,8-

nnazadunukio[S.4.0lynneu-7-ex u 1,3,6,8-rerpaazatpunukio[4.3.1.13,8ynnexan.

2. Cnocob mo m. 1, B KOTOPOM YKa3aHHBIH KaTaju3aTop W3 TOMOJOIMYHOTO KapKaCHOTO

amuHa BeIOpaH u3 1-a3abunmkino[2.2.2]okrana u 1,4-nuazabunmkio[2.2.2JokTaHa.

3. Cnocob mo nrobomy u3 mi. 1-2, B KOTOPOM MOJyYEeHHBIH MPOTHOKOHA30J UMEET CpeaHee

3HAYEHUE pacnpeneseHus 4acTull no oobemy Dsp 10 300 MKM.

4. Cnoco6 mo mobdomy u3 mr. 1-2, B KOTOPOM TMOJIy4YE€HHbIH MPOTHOKOHA30JI UMEET CpenHee

3HaYeHHUE YaCTHI 1o 00beMy Doy 10 500 MxM.
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