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VJIYUIIEHHBIN CIIOCOB OJIYYEHUS CHENUPHYECKAX
o,p-HEHACBIINEHHbBIX KAPBOKCHJIATOB

Hacrosimee wu3o0pereHue kacaercst cmocoba mojdydeHus —cneuuduyeckux — o,f-
HEHACBILICHHBIX KapOOKCHIIATOB.
Crnemmnduueckue  o,P-HeHaChIIEHHbIe KapOOKCWJIAThl, HAa TOJYyYEeHHE KOTOPBIX

HAINpaBJIEHO HACTOsIIEe H300peTeHHe, MPEACTaBIeHbI cieaytouieit Gopmyoii (1)

R4 (]
P M )
RS XX o CH,
OH
CH;

rae

R1 mpencrasnsier codoit Ci1 — Cs-ankuiapHblil ¢parmeHT, npeanoututensno —CHs wmu
-CH2CHs, u

Rz mpencrasnsier coboii

CH CHs
HsC CH,4 3 HsC CHs

e s oo XA

CHj CH3
CH
HaC CHs, 3 HaC CHs
X X * "
’ 2
CH2 CH3
HaC CHs HaC CHs

Q i
*

=

=]

=
*

Ha CH,

(* mMOKa3BIBAET MECTO CBSI3bIBAHUS).

Takne cnemuduueckue o,-HEHACBIEHHbIE KapOOKCHJIATBI MPEACTABISIIOT  COOOH
COCIMHEHUS, UMEIOIINE Pa3IMIHOe NMpUMeHeHHe. X MOXXHO MCIob30BaTh KaK TAKOBbIE WIIH B

KaueCTBEC IOJIC3HBIX UHTCPMEAUATOB AJISI MOJYUCHUA APYTHUX COGHHHGHHﬁ, TaKHNX KaK BUTAMHHbBI
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(8 ocobenHoctn Butamma A amerar (myTeM BOCCTAHOBJICHHSI C  TOCJIEIYHOILINM
ALETIJTUPOBAHUEM)).

BCJ'IeI[CTBI/Ie BAXKXHOCTH TaKHUX TIIOJIEC3HBIX HUHTCPMEAUATOB HUMECCTCA MNOCTOsIHHAA
NOTPEeOHOCTH B XOPOIIUX CIIOCO0AX MONYyUEHHsI STUX COENUHEHHH.

HoBblif crioco® nony4eHus yKa3aHHbIX COSUHEHHH BKIIFOUAeT MPUMEHEHHE Py TEHHEBOTO
KaTaJIN3aTOPa U MITKUX YCJIOBHH PEAKLIUU.

Crniocob monyyeHust yKa3aHHBIX COSIUHEHUI MO HACTOSIIIEMY H300PETeHUIO 3aKITF0YaeT sl
B CJIEIYIOIIEM:

coenunaenue popmysl (I1)

Ry

In
Rz \ \

OH
pearupyert ¢ coenuHeHneM Gopmysl (111)
0]

CH3

HO CH, (D)

CHs

2

rae Ri1 u R2 umeroT 3HaueHus1, ykasaHHble BbIle AJis coenuHerus Gopmyisl (1)
B MPUCYTCTBHH MO MEHbIIEH Mepe OHOro Katanuszaropa Gopmysl (IV)

(Rs)n
(Ra)m

P

Z
X
/ av)

(Rs)p

(Ra)o
rac
R3, R4, Rs u Re He3aBucumo apyr ot npyra npencrasisitor codoit -CHs, -OCH3 -NO2 unn

rajoreH, u
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W, X, Y u Z He3aBUCUMO JAPyr OT Jpyra NpPeACTaBISIOT COOO HEHTpanbHBIH WIH
vonHbIl juradn, rae W, X, Y u Z MoryT ObITh MOHOJEHTATHBIMH WIN OUIEHTATHBIMH, MPU
YCJIOBUH, YTO KOOPAMHALIMOHHOE Ynucio Ru Bcerna paBHO 1mecTy, U

m, n, O ¥ p MPEICTABISIIOT OO0 1enble uncia pasHbie 0, 1, 2 wu 3,

q mpexacTaBisieT coboit Lenoe unucio pasHoe 1, 2, 3 wm 4.

KaranusaTop Bceraa sjaekTpoOHHO HelTpasneH. Kpome Toro, oueBHMAHO, UYTO KOIZa OJUH
win aa u3 JurasaoB W, X, Y wiu Z sBist0oTCS OMIEHTATHBIMHU, TO MPUCYTCTBYIOT BCErO JBa
WIU TPU JIUTAHAA.

ITocne oxonwanusi peakumu (1-H nmki) karamazarop ¢opmynsr (IV) mpespammaercs B
cnenyrolnyr dpopmy, umeromyro Gopmyny (IV?), (IV’”") w/umu (IV’’?)

(Re)n

(Ra)m
iti\ Z CH;

'
(C 2)q / \_) av
CH3
CHs
(Rs)p
(Rao ,
(RG)n
(R3)m
CH,
CH,
CHs
OH CH,
R /—— o v
(€ 2)q / CHs
\ O
CH,

CHj;
@ (RS)p

(R4)o



(RG)n

(R3)m H3
H3C CHj3
CH
o

|7

/O\

(C 2)q H

O O\_/O
Q/ HsC CH3
HsC

(Redo CH

(Rs)p

nian
/ (Rs)n
(R3)m
CH
(C 2)q (IVH')

@QM

(Rs)p

r7ie BCE 3aMECTHUTENIN UMEIOT 3HAUYCHHs, YKa3aHHbIe BhIIe, U rae Ry npencrasnser coboi

H i C1-C4 ankunbHBIN GparMeHt.

Coennnenus ¢popmyn (IV’), (IV”?)

u (IV’”’) aBastOTCA HOBBIMHL.

Taxum obpazom, HacTosiee n3obpereHue kacaercs crocoda (P) moiaydenus coequHeHus

dbopmy s (I)

R, o)
CHs
RZW ) CH
OH
CHs

rae

R1 mpencrasnsier coboii C1 — Cs-ankunbHblii pparment, npeanodrureapbHo —CHs wm

-CH2CHs, u
R2 mpencrasnsier coboi

CHs

oo XA

H,C CHs H;C

CHj

CHj

CH,

CHj3



HsC CH,

CHs
HaC CHs
X X * "
CHy CHs
CH, HaC CH,
* *
unm
CHs CH,

(* mOKa3bIBaET MECTO CBSI3bIBAHUS), U TIE

coenuaenue popmysl (11)

/\/}\(H)
OH \

pearupyer ¢ coenuHeHneM Gopmysl (111)

0
CH,
HO CHj, (1
CHs,

rae Ri u R2 umeroT 3HaueHus1, ykasaHHbIe Bblle AJst coenuHerus popmyisl (1)
B MPUCYTCTBHH MO MEHbIIEH Mepe oHOTro Katanuszaropa Gopmysl (IV)

(Ra)n

Qo

NS
/ T

Q

(Ra)o

av)

rac
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R3, R4, Rs 1 Re HE3aBuCHMO npyT oT Apyra npexacrasistot codoit -CHs, -OCHs, -NO2 nnn

rajioreH, u

W, X, Y u Z He3aBUCHUMO JAPyr OT Jpyra HpPeACTaBISIOT coOOil HEHTpanbHbIA WIH

noHHbIH surady, rae W, X, Y u Z MoryT ObITb MOHOJEHTATHBIMU WM OWJEHTATHBIMU, TPU

YCJIOBUH, YTO KOOPAMHALIMOHHOE YMCIIO Ru Beeraa paBHO 1IeCTH, U

m, n, O U p NPEACTABJISIFOT COOO 1eNbie YKcio, pasHbie 0, 1, 2 wu 3

( mpeacTaBisieT coOOM Lesoe uucio pasHoe 1, 2, 3 unu 4.

[IpeanoyruTenbHBIMU SBISIFOTCS coequHeHus: popmynl (1), roe

R1 mpencrasnsier codoii —CH3 mnu —CH2CH3.

Takum oOpasoMm, Hacrosimee wu3o0OpereHue kacaercsi cmocoba (Pl),
npeAcTaBIsieT codoit crocob (P), roe

R1 mpencrasnsier codoii —CH3 mnu —CH2CHs.

[IpeanoyrurenbHBIMU SBISTFOTCS coequHeHus popmysl (1), roe

R2 mpencrasnsier coboii

CHs HsC CH;,

o X

HsC. CHj

nnu

CH, CHs |

Takum oOpa3om, Hacrosiiee uzoOpereHue kacaercst cmocoba (P2),

npencrasJsier coboii cnocod (P) unu (P1), roe

R2 mpencrasisier coboit
CHs HsC CHj3

oo XA

HsC. CHj

CH, CHa

Haunbonee npeanodTuTenbHBIME SBISIIOTCS coennHeHust popmyiel (1a) u (Ib)

CH, o)
HaC CH;,
CHs

N F (Ia)

o CHj,

KOTOPBIN

KOTOpBIN



CHs CH, 0

\\ F

OH

HsC CH;,
CHj

(Ib)

CHs
CH,

Oco0eHHO NPeArOYTHTENBPHBIM KaTaIu3aTOPOM siBisieTcsl karanusatop (opmyst (IVa),

(IVb) unu (IVc)

Ru (IvVa)

yd ©
P 0 CHs
e
6 CH,3
H3C CH3
HyC. CHs

@g—bRu./-nunu|||c!)|||mum-... "Ry P, —@ (IVe)
/
o) o S~ o

HsC CH
rae Ry npencrasnser coboit H mmm CHs.
Takum oOpasom, Hacrosimee u3zoOpereHne kacaetcst cmocoba (P3), koTopsrit

npexcrasisiet coboit cniocod (P), (P1) unu (P2), roe npumensiercs katanuzarop Gopmyisl (IVa)



AL
[T

()
AL

H3C

Takum oOpa3om, Hacrosimmee wu3o0pereHue kacaercst crnocoba (P37), koropwii

npexacrasisier coboii criocod (P), (P1) wu (P2), roe npumensiercst karanusarop ¢popmyst (IVD)
HaC
o}

CHs
CH3
0 Hs

o

/

Q c
H
KR
P \\)O ) CHj;
5 CHs3
HsC  CHs

Takum oOpasom, Hacrosimmee wu3oOpereHne kacaercss cmocoda (P3°7), xotopsrid

npexncrasisier codoit ciocoO (P), (P1) wnm (P2), roe npumensiercs: katanuzatop Gopmyast (IVe)

CH, HaC CHs
HsC CH; CH3
o}
P—”Runlll"""l"o“""lllllllnuRuuI|||“P (Ivc)
A N
7
@ 0 0s__.0
o)
HsC HaC CHj
HsC  CH, CHj

rae Ry npencrasnser coboit H mmn CHs.

CootHomenne cyOcTpara (HCXOIHOE COSNMHEHWE) W KaTtaiu3aTopa (MOJbHOE) OOBIYHO
coctasyisieT ot 5000 : 1 go 10 : 1, npeanouturensno ot 1000 : 1 7o 20 : 1.

Takum oOpasom, Hacrosiimee u3zoOpereHne kacaetcst cmocoba (P4), koTtopslit
npexncrasisier coboii cocod (P), (P1), (P2), (P3), (P3’) wiu (P3°’), rne cooTHomeHue cyocTpaTa

(MCXoIHOE COeTMHEeHUE) U KaTtainu3aTopa (MojabpHoe) coctasisier oT 5000:1 go 10:1.
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Takum oOpa3om, Hacrosimee wu3o0pereHne kacaercst crocoba (P47), koropwrit
npexncrasisier coboii ciocod (P), (P1), (P2), (P3), (P3’) wu (P3°’), rne cooTHomeHue cyocTpaTa
(ucxomHOE CoeIMHeHNe) U Katainu3aropa (MojpHoe) coctasisier or 1000:1 go 20:1.

IIpouecc mo HacTosALEMY H300PETEHHIO TIPOBOAAT 0€3 KAKOro-JIu00 pacTBOPUTEIIS WIH B
IO MEHbIIEH Mepe OTHOM HETIOJSIPHOM allpOTOHHOM OPTaHHMYECKOM PaCTBOPHTEIE.

B xauecTBe pacTBOpUTENS B paMKaX HACTOSINErO H300pETeHHss MOTYT B LEJIOM
NPUMEHATBCS ~ HETOJIIPHBIE  ANPOTOHHBIE ~ OPTaHWMYECKHE  PACTBOPHUTENH,  OCOOEHHO
anudpaTHyecKre, IUKINUYECKUEe U apOMaTUYECKHe YIIIEBOAOPOIbI, Takue Kak, Hanpumep, C7-Cio-
ankaHbl, Cs-C7-umkioankaHbl, O€H30J, TONYyoad W HadTaluH, a TaKKe CMECH OTHX
pacTBopuTeneil, Hampumep, mapaguHOBOe Macjao (CMeCh HACBIIEHHBbIX —aTuaTHIeCKUX
yrineBonopoaos). Takike MOTYT MPUMEHSATHCS] KapOOKCHUIIATHBIE S(UPBI, TAKHUE KaK TUJIALIETAT.

Takum oOpasom, Hacrosimmee u3zoOpereHne kacaetcst cmocoba (PS), koTtopsrit
npexacrasisier coboit cnocod (P), (P1), (P2), (P3), (P3’), (P3”’), (P4) umu (P4°), rae mpouecc
MPOBOIAT Oe3 KAaKOro-THOO PACTBOPUTEIIS.

Takum oOpasom, Hacrosiimee u3zoOpereHne kacaetcst cmocoba (P6), koTopsrit
npexacrasisier coboit cnocod (P), (P1), (P2), (P3), (P3’), (P3”’), (P4) umu (P4°), rae mpouecc
NPOBOJAT B MO MEHBLIEH Mepe OAHOM HEMOJIIPHOM anpOTOHHOM OPTaHUYECKOM PacTBOPHTEIE.

Takum oOpa3om, Hacrosimee wu3o0pereHne kacaercst crnocoba (P6’), koropwrit
npexacrasisier codoii cnocod (P), (P1), (P2), (P3), (P37), (P377), (P4) unu (P4°), rne HenomsapHbIH
anpOTOHHBII OPTaHUYECKHH PACTBOPUTENb BBIOPAH U3 TPYIIIbI, COCTOSIIEH U3 anudaTudecKux
YIJIEBOJOPOAOB,  IMKJIMYECKHX  YIJIEBOAOPOIOB,  apOMATHUECKHX  YIJIEBOJOPONOB |
KapOOKCHIIATHBIX 3(HUPOB.

Takum oOpaszom, Hacrosimee u3zoOpereHue kacaercs crnocoba (P6’’), koTopblid
npezacrasisier codoit cnocod (P6’), rae HenmoNApHBIN aNPOTOHHBIH OPraHUYECKUI PACTBOPHUTEb
BbIOpaH u3 rpynmbl, coctosimeii u3 C7-Cio-ankaHoB, Cs-Cr-nukinoankaHoB, OeH30J1a, TOJNyoJa,
Ha(TanuHa, napauHOBOIO MacJia M ATUJIALIeTaTa.

[Iporecc Mo HACTOSAIIEMY H300PETEHHIO OOBIMHO MPOBOASAT B OYEHb MSATKHX YCJIOBHUSIX
peaxuu. Temmeparypa peakuuu oObraHO coctassiet ot -5°C no 60°C. Ipennouturensho ot 0°
no 50°C. bonee mpennourutensHo oT 5°C no 45°C. Haubonee npeamouTurensHo — OT 5° 1o
40°C.

Takum oOpasom, Hacrosimee u3zoOpereHne kacaetcst cmocoda (P7), koTtopsrit
npexacrasisiet codoii criocod (P), (P1), (P2), (P3), (P3°), (P37), (P4), (P4’), (PS), (P6), (P6’) mn
(P6°’), rne mpomnecc nposoasT npu tremmneparype ot -5°C no 60°C.

Takum oOpaszom, Hacrosimee wu3o0perenne kacaercs cmocoda (P7’), koTopwii

npexncrasisier codoit ciocod (P), (P1), (P2), (P3), (P3°), (P37), (P4), (P4’), (PS), (P6), (P6’) u
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(P6”’), rme mpouecc nmposoasT npu Temreparype ot 0° no 50°C.

Takum oOpaszom, Hacrosimee u3zo0pereHue Kacaercsa crnocoba (P7°7), koTopslit
npexacrasisier codoii cocod (P), (P1), (P2), (P3), (P3°), (P37), (P4), (P4’), (PS), (P6), (P6’) nnu
(P6°”), rne mpornecc npoBoAsT npu Temreparype ot 5° no 45°C.

Takum oOpa3om, Hacrosimee u3o0peTreHre Kkacaercss cmocoba (P7°77), KoTopbIi
npencrassier codoit cocod (P), (P1), (P2), (P3), (P3’), (P3”’), (P4) wmu (P4’), (P5), (P6), (P6)
wiu (P6’), rme mporuecc npoBoasAT npu Temmepatype ot 5° no 40°C.

Bce peareHThI 1OOABISIOT BMECTE U MEPEMEIINBAIOT. PEaKIIHOHHYIO CMECh HarpeBarOT 110
TEMIIEpATypbl, MpPU KOTOPOH TMPOTEKAeT peakiuus MeperpynnupoBKH, KaTalu3Upyemast
KaTaJIN3aTOPOM Ha OCHOBE MEPEXOJHOr0 MeTajlIa, MoJydasi pe3yJJIbTHPYIOLIYI CMECh.

Kpome Toro, nuBauHOBBIN aHTHAPH], coenuHerue Gopmyb (V)

o] O
| | ™
C

O Cc C(CH3);

(H3C)sC

MOJKHO 100aBJISITh B PEAKLIMOHHYIO CMECh.

ITuBanuHOBBIA aHTUAPUA MOXKHO 100aBnsATh B kojumdectBe 0.01 — 0.75 MoOnbHBIX
SKBHUBAJIEHTOB (OoTHOCUTEeNbHO coenuHeHns ¢opmyiasl (II)), mpenmoururensno, 0.05 -0.4
MOJIBHBIX 3KBHMBaJIEHTOB (OTHOCUTENbHO coenuHeHus ¢opmyisl (I1I)), 0.1 — 0.25 monpHBIX
SKBUBAJIEHTOB (OTHOCUTENBHO coenuaenust Gopmysl (11)).

Takum oOpa3om, Hacrosimee u3oOpereHue kacaercss cmocodba (P8), kotopwrii
npencrasysier codoit cocod (P), (P1), (P2), (P3), (P3’), (P37), (P4), (P4’), (PS), (P6), (P6’),
(P6”), (P7), (P7’), (P7’) unm (P77"’), rne coenunenue popmyJsi (V)

o] O
| | ™
C

O——C——C(CHs);

(H3C)sC

n00aBJISIFOT B PEAKLIMOHHYIO CMECH.

Takum oOpa3om, Hacrosimee wu3o0pereHne kacaercst crocoba (P8’), koropwrit
npencrasisier codoii criocod (P8), roe coequnenue hopmysl (V) nobasisiroT B konmdectse 0.01
— 0.75 MOJIBHBIX 3KBUBAJIEHTOB (OTHOCHUTENBHO coenuHerus popmydsl (1I)).

Takum oOpaszom, Hacrosimee wu3zoOpereHne Kacaercsa crocoba (P8’7), koTopsrit
npencrasisier codoii criocod (P8), roe coequnenne popmysl (V) nobasisiroT B konmdectse 0.05
-0.4 MOJTBHBIX YKBUBAJIEHTOB (OTHOCUTENBHO coenuHeHus popmysl (11)).

Takum oOpa3om, Hacrosimee wu3o0pereHne kacaercs crocoba (P8°77), koropwrit
npexncrasisier codoit ciocod (P8), roe coenunenue Gopmyst (V) nobasisiroT B komdecTse 0.1
— 0.25 MOJIbHBIX 3KBHBAJIEHTOB (OTHOCUTENLHO coennHenus: hopmysl (1I)).

ITocne peakiun karanuzarop (coenunerue popmyast (IV?), (IV’") u (IV?"?)
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(Rs)n

(R3)m
HaC
o CH,
P

e 2)q /Ru \ o avh
\P OJS(CHS

(Ra)m
HiC
3 CHs
CHj3
P (o] CH3

\ u_// o 3 o avm
O

R
(C Z)q / CH3
\ \) o
/P S CH,
H30 CHS
(Rs)p
(Ra)o

501041
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(Re)n
(RG)n
(Ra)m
f HG, C”a o
O'\ R
& "“"‘"‘H B av
Q/ O 0\/0 \@
CH
e By NRao
(Ra)o
(Rs)p

(Rs)p
rae BCC 3aMECTUTEIN UMCIOT 3HAUCHUA, YKA3aHHBIC BBIIIC,
MOKHO BBIJACJINTH O6LLIeI/13BeCTHbIMI/I METOOdaMHU.
Kpowme Toro, karanuzatopsl Gopmysl (coeaunenue Gopmyiel (IV”), IV?7) u (IV’?)

(Re)n

@iQ

2)q / \%<

(R4)o ,

v



(Rs)n
(Ra)m
HsC
{ | Z CH,
CHj3
CH,
OH CH,
R ._._._.--— ) avm
(c 2>q / CHy
\ o
CHs
CHj
Rs)p
(R4)o
NJIn
(Rs)n
(Re)n
(Ra)m
|7
O\
© z)q /H R c z>q v
Q/ o o\_/o \Q
H.C CH
L W NRoo
(Rao
(Rs)p
(Rs)p
rac

R3, R4, Rs 1 Re HE3aBuCHMO npyT oT Apyra npexacrasisiot codoit -CHs, -OCHs, -NO2 nnn

rajioreH, u

W, X, Y u Z He3aBUCHUMO JAPYr OT Jpyra MpPeACTABISIOT COOOI HEHTpanbHbIA WIH

voHHbI juradn, rae W, X, Y u Z MoryT ObITb MOHOACHTATHBIMH WJIM OWACHTATHBIMH, MPH

YCJIOBUH, UTO KOOPAWMHALTUOHHOE YUCIIO Ru BCCraa paBHO IECTU, U

m, n, 0 U p NPEACTABILIIOT cOO0M 1enble yrcina pasable 0, 1, 2 nmm 3
q mpexacTaisieT cobol 1enoe ynucio pasuoe 1, 2, 3 unm 4,

ABJIIFOTCSI HOBBIMHU.
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Takum o00Opa3oMm, IpyruM BapUAaHTOM OCYIIECTBJICHHS HACTOSIIErO
sBsioTCst coenuaenust gopmyn (IV?), AIV?) u (IV™)

(Re)n

(Rs)m
i\ Z CH3

(C 2)q /Ru \ 0 v
\P O-ZS(CH3

\ _// o - T avn

501041

u300peTeHuHs



15

(RG)n
(Rs)n

(Rs)m

/—O\ R

(C 2)q / \ (C 2)q
0 0 \/ (0]

H,C CH \®
%3 3 Hse CH, (R4)o

(IV!")

(Ra)o

(Rs)p
(Rs)p

rae

R3, R4, Rs u R¢ He3aBucuMo apyr ot apyra npencrasisitoT codoii -CHs, -OCH3, -NO2 win
rajioreH, u

W, X, Y u Z He3aBUCHUMO JAPyr OT Jpyra HpPEeACTaBISIOT cOOOI HEHTpanbHBIA WM
noHHbI Juradn, rae W, X, Y u Z MoryT ObITb MOHOAEHTATHBIMHU WUJIN OWACHTATHBIMH, MPH
YCJIOBHH, YTO KOOPAMHALMOHHOE YUCIO Ru Bceraa paBHO 1WIECTH, U

m, n, 0 U p MPEACTABJISIFOT cO00I Lenbie yrcia pasubie 0, 1, 2 uimn 3

q mpexacTaBisieT coboit nenoe unucio pasHoe 1, 2, 3 wm 4.

IMpeanoururensHbiMu  coequHenusimu  popmyn  (IV?), (IV’) u (V') sBustoTcs

coequnenus popmyn (IVa), (IVb), (IVe’) u (IVe™’)

QQ ﬁ
C? @ S

(IVa)
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CHj;

O
@gﬁRU/"""llmlzIllllunnu\R{.uuan (Ive’)
ANPAS

{ ", / cl:Hs
®——P—"Runullllll"“8“"Illlllllnn Runlllu (Ivc )
Q ° N 0

HaC CH3

IlpuBenennble  Huwxe IIpumepsl  TONONHUTENBHO  WUIFOCTPUPYIOT — HACTOsLIEE
nu300peTeHne, HO He OrPaHMYUBAIOT €ro. Bce MpOoLeHTs! U TONIK aHBbI 10 BECY, a TEMIIePaTyPhI

npuseneHsl B °C, eciiu crieluagbHO He YKa3aHO HHOE.

IIpumepsl

Ilpumep 1:
3-Metun-1-(2,6,6-TpuMeTmiuukiorekc- 1 -es-1-um)nenr-1-ea-4-un-3-on - (233 r, 10

MMOJIb) U 2,2-muMeTuinponaHoByro kucinory (1.53 r, 15 mmonp, 1.5 5kB.) pacTBOpsiu B

6e3BonHoM stmnanerate (10 mur) B atmocdepe aprona. B toke aprona nobasmsmm 61 mr (0.1
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mmoiib, 1.0 moi.%) [(dppe)Ru(2-merunamnmn)z], KoTopsiii popMupoBan Karaau3zaTop GopmMyJibl
(IVa). Ilocne mepememmBanus B TedeHue 24 udacos npu 20°C, CBETIO-KENTYIO-KOPUIHEBYIO
PEAKLIMOHHYI0O CMECh YMapUBaJH IMPU TOHIKEHHOM JaBlieHMH (POTOPHBIN HCHApUTEND,
temneparypa BofsHoi 6anu 20°C). ITonmy4ueHHbIH ChIpON MPOAYKT Cywmy eme 2 vaca rnpu 20
mOap, moJy4ast CBeTJIO-kKopuuHeBoe maciio. [Ipoaykr ¢popmyisi (1a)

CHj

HaC CH,
CH,

N F (Ia)

o CHs
OH
CH,
CH,

MOJIy4aJy ¢ BIX0oM 99%.
B npuBenenHol Hipke Ta0vile MOKa3aHbI elle coenuHenus: Gpopmyisl (I1a), monydeHHbIe
ananornyHo [Ipumepy 1. BappupoBanu Takke BpeMsl peakLy W/ HIIH TEMIIEPATYPY NMPOBEIECHUS

peaKkuny 1/ MIH KOJMYECTBO STUIIALETaTa (PaCTBOPUTES).

Kapbonosas kucnora T t [4] i?dizl;ii;iz Kap?(:)llctfdiam
[¢]
(coequnenne popmyani (11I) | [°C] [ma] [%]
20 24 10 >99
59 10 24 0 >99
, -I[HM?(”I;:;J;];?ZH&HOB&?I 20 6 0 >00
30 4 0 >99
40 2 0 95
Ilpumep 2:

3-Metui-1-(2,6,6-TpuMeTunuukiaorekc- 1 -ew- 1-un)nenr-1-es-4-un-3-on - (2.18 r, 10
MMOJIb), 2,2-AUMeTHINponaHoByo kucnotry (1.32 r, 11 MMonb) u 2,2-TUMETHIIIPONAHOBBIH
aaruapun (0.4 mu, 2 mMmoinb) pactBopsuin B Oe3pomHoM sTmianerate (10 mi) B atmocdepe
aproHa. B toke aprona pobGasnsimmu pactBop 61 mr (0.1 mmons, 1.0 mMon.%) [(dppe)Ru(2-
MeTUIAJUTH)2] B Oe3BOIHOM aueroHe (5 M), KOTOpbIH (OpMUpPOBa KaTamu3atop (GopMyJibl
(IVa). Tlocne nepemermmBanus B TeueHue 18 wyacor npu 20°C Habmroganu 89% koHBepcuio 3-
meTui-1-(2,6,6-TpuMeTmnuukiIorekc- 1 -eH- 1 -mn)nent- 1 -ea-4-uH-3-oma.

B npuBenenHol HIke TabaUIe OMUCAHO MOJyYeHHE NpyTrux coequHeHuid Gopmybl (1a)

aHaynoru4dHo [Tpumepy 3. BapbpupoBanu apyrue 100aBKH W/UIH PACTBOPUTENb.
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Konsepcus coennnenus

PacrBopurens | T [°C] | t[uy] JHobaBka ¢popmyas: (I1)
[Yo]
STUJIALETAT 20 18 - 81

AHrunpun 2,2-numeTu-

STUJIaleTaT 20 18 . 89
MIPOIMAHOBOM KMCJIOTHI (2 MMOJIb)

STUJIALIETAT 20 18 H20 (0.5 m011.%) 49
aleToOH 20 18 - 79
ALETOH 20 18 AHFI/II[va/II[ 2,2-TUMeTUJI- 35

MPONAHOBON KUCJIOTHI (2 MMOJIb)
IIpumep 3:

2,2-TumerunmnponanHoByro kucioty (1.0 r, 9.8 mmone) 1 60 mr (0.1 MMOITB) pyTEHHEBOTO
katanu3atopa (opmynsr (IV) pacteopsuiin B Ge3BomHoM sTHianerate (15 mu) B armocdepe
aproHa. Yepe3 0.5 yaca pacrBoputenp ynapuBanu B TedeHue 2 vacoB (40°C). Ocrapmueecs
TBEPJOE BEINECTBO pACTBOPSUIM B OE3BOAHOM H-T€KCAHE MPU KUITYEHUH W OCTaBISUIH
nocreneHHo oxnaxnaarses ¢ 60°C no -20°C, npu 3TOM BBINAAANU OCTPbIE JKEJTble KPUCTAJIbI
pyTeHueBoro karanmusaropa ¢popmysl (IVD).

Ilpumep 4:

2,2-JlumernnnponaHoByro kucaoty (5.0 r, 49 mmonb) u 60 mr (0.1 MMOJIB) pyTEHHEBOTO
katanuzatopa (opmynsl (IV) pactBopsiiu B Ge3BomHoM sTuianerate (10 mu) B armocdepe
aproHa. Yepe3 0.5 yaca pactBoputenp ynapuBanu B TedeHue 2 vacoB (40°C). Ocrapuueecs
TBEPAOE BEIIECTBO PACTBOPSUIM B AlETOHE M MPOBOIWIN MEAJIeHHOe Iu(PyHAUPOBAHUE H-
TeKCaHa, P 3TOM BbINAAAJIH OCTPbIE JKEJIThIe KPUCTAJUIbI PyTEHHEBOTO KaTanu3aropa GopmMyJisl
Ive).
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P®OPMYJIA H30OBPETEHUA

1. Crioco6 nony4enus coeaunenus popmysr (I)

R4 o)
CHs
I
RzW\O CHs @
OH
CHs

rae

R1 mpencrasnsier coboii C1 — Cas-ankunbHblii pparment, npeanourureapbHo —CHs wm
-CH2CHs, u

Rz mpencrasnsier codoii

CHs

HsC CHs iji\)\/
CH;
CH,
HaC CHj E E
CH,
HsC CH, HsC CH,

*
=
=
=
*

CHj CH,
(* moKa3bIBaET MECTO CBSI3bIBAHUS), U 1€
coenuaenue popmysl (11)
R4

dD
R %

H

;

pearupyer ¢ coenuHeHneM Gopmysl (111)
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CHg

HO CHj (I

CHj
rae Ri u Ry umeroT 3HaueHus1, yka3aHHbIe BbIle it coenuHerus popmysl (1),

B MPUCYTCTBHH MO MEHbIIEH Mepe OHOro Katanuszaropa Gopmysl (IV)

(Reg)n
(Ra)m

\/X avy

(Rs)p

(Ra)o

rae

R3, R4, Rs u R¢ He3aBucumo apyr ot apyra npencrasisitoT codoii -CHs, -OCH3, -NO2 win
rajioreH, u

W, X, Y u Z He3aBUCHUMO Jpyr OT Apyra NpeACTaBISIOT cOOOH HEWTpPaNbHBIA WM
noHHbI jurann, rae W, X, Y u Z MoryT ObITb MOHONEHTATHBIMHU WJIM OMIEHTATHBIMHU TIPU
YCJIOBHH, YTO KOOPAMHALIMOHHOE YKCIO Ru Bceraa paBHO IECTH, U

m, n, O ¥ p NPEACTABJISIFOT COOO0H 1enble unca pasHbie 0, 1, 2 wu 3,

(q mpencrasisieT coOoi Lenoe Yucyio pasHoe 1, 2, 3 nim 4.

2. Cnocob o 1. 1, B KOTOpOM

R1 mpencrasisier co6ori—CH3 nnmn —CH2CH3.

3. Cnocob no mrodoMy U3 TMPEeAIecTBYOIINX MyHKTOB, B KOTOPOM

CHs HsC CHs

oo X

HaC CH,

nnu

y CHs
R npeacrasiser coboii CH, .
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4. Crnocod mo mo00My W3 MPEnUIeCTBYIOIUX MMYHKTOB, B KOTOPOM TOJYYarOT

coennnaenus Gpopmysl (Ia) u (Ib)

CH, o)
HsC CH,
CHs
F (Ia)
I )k’L
CH,
CHj
HyG cH, CHs CH; o)
NN e ab)
o CHs
OH
CH,
CHs

5.Cnoco® mo moOoMy W3 TNPEenUIecTBYIOIIUX IYHKTOB, B KOTOPOM IPHMEHSIOT

kataimzatop Gopmysl (IVa)

Q0
o CHs
P CH,
[i\Ru/ (IVa)
N
SO
HsC  CHs

6. Criocob® mo mroOoMy M3 NPEAIECTBYIOIMUX MYHKTOB 1 - 4, B KOTOPOM MPHMEHSFOT

katanuzatop Gopmysl (IVD)
HsC
o

CH,
CH,
0 CH,3
H
/ CH
C REC— o ®  (IVb)
P \ 0 CHj
(o]
CH

)

(0] 3

<

7

\

H3C CH3

7. Crioco0® mo nmoOoMy M3 NPEeAIIeCTBYIOIIUX MYyHKTOB 1 - 4, B KOTOPOM INpPHUMEHSIOT
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kataimzarop Gopmyasl (IVe)

P///// R7
@-Cpa-—"-:?u/ummlllléIllllllmm....Ru.unll (lVC)
(0]
HsC HsC @@

HsC  CH,

rae Ry npencrasnser coboit H mmm CHs.

8. Cocod mo nro00oMy W3 MPeIIeCTBYIOIIUX MYyHKTOB, B KOTOPOM COOTHOLICHHE
cyOcTpaTa (MCXOIHOE COeMUMHEHNe) 1 KaTtaim3aTopa (MonbpHOe) cocTasisier ot 5000:1 mo 10:1.

9. Cniocob mo nro0oMy U3 MPEAIIECTBYIOLIMX MYHKTOB, B KOTOPOM TMPOLECC MPOBOIST
0e3 KaKoro-JImbo PacTBOPUTEIIS.

10. Cnoco6 mo mro0oMy M3 MpEaIecTBYIOIUX MYHKTOB 1 — 8, B KOTOpOM mporecc
NPOBOJAT B MO MEHBLIEH Mepe OAHOM HEMOJIIPHOM anpOTOHHOM OPraHUYECKOM PacTBOPHTEIE.

11. Cnoco6 no . 10, B KOTOPOM HENOJIAPHBII alPOTOHHBINA OPraHUYECKHH PaCTBOPUTEID
BBIOpaH W3 TIPYyHONbL, cocTosmed M3 anudaTuieckux YyIJIeBOAOPOAOB, IUKIHYECKUX
yTJIEBOOPOAOB, APOMATHUECKHX YTIEBOIOPOJOB M KapOOKCUIATHBIX 3()UPOB.

12. Crioco6 no mo0oMy M3 MPEeNIIeCcTBYIOIUX MYHKTOB, B KOTOPOM MPOLECC MPOBOAST
npu temnepatype ot -5°C no 60°C.

13. Cioco6 mo noboMy M3 TMPEAIIeCTBYIOIINX IYHKTOB, B KOTOPOM COEIUHEHHE

dbopmy bl (V)
O o)
| | ™

(H3C)sC Cc O C C(CH3)3

100aBIISIIOT B PEAKLINOHHYIO CMECh.
14. Cnocob mo m. 13, B xotopom coenmHeHue Gopmydbsl (V) 1o0aBiIsIOT B KOIUYECTBE
0.01 — 0.75 MOJBHBIX 5KBUBAJIEHTOB (OTHOCUTEIBHO coennHeHus popmysl (1))

15. Coequnenus popmyn (IV?), (IV?") u (IV™?)
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(Re)n

(R3)m
\T 7\ CH3

/ CH3
c 2)q v’

/\j

(Rs)p

(R4)o

(Re)n

(R3)m
CH3
CHj
CHg3
CH,3
R / o
~_/ \)/5( C
QQ(RS)‘]

(Ra)o

v
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(R6)n
(Rs)n

(Roln
f HG, 0”3 SR

7
/—O\ R

(c 2)q / \ (CHy), av'
o 0\/0

; : HaC CH \Q
’ * HeC CH @ NRao

(R4)o

(R5)p
(Rs)p

rae

R3, R4, Rs u R¢ He3aBucuMo apyr ot apyra npencrasisitoT codoit -CHs, -OCH3, -NO2 win
raJIoreH, u

W, X, Y u Z He3aBUCHUMO JApyr OT Jpyra NpPEeACTABISIOT cOOO HEHTpanbHBIH WIH
noHHbIN suradg, rae W, X, Y u Z MoryT ObITb MOHOJEHTATHBIMU HJIM OWAECHTATHBIMH TIPH
YCJIOBUH, YTO KOOPAMHALMOHHOE 4UCiI0 Ru Beerna paBHO 1ECTH, U

m, n, 0 U p MPEACTABISIFOT CO00# Lenble yncna pasHbie 0, 1, 2 wiu 3,

q mpexacTaBisieT coboit nenoe uncio pasHoe 1, 2, 3 wm 4.

16. Coenunenus popmyi (IVa), (IVb), (IVe’) u (IVe™’)

Q Q : (IVa)
e
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HC CH

H
(o] (o] Ny’ (o)
o
HsC HsC CHj
. CH,3
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