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(57) Hacrosiee n306peTene OTHOCHTCS K HOBBIM CTIOCO0aM MOJTydYeHus coeuuenuit popmyrst 1. Hexkotopbie

13 3TUX COCTUHEHUH MOIE3HHI B KAY€CTBE CTUMYJISITOPOB pacTBOPUMOiA ryanmnaTnrkiassl (sGC). Apyrue
SIBIISTEOTCSI TTOJIE3HBIMU IIPOMEKYTOYHBIMU COSAMHEHUSMH JUTS IIOTYYCHUS YKa3aHHBIX CTUMYIIATOPOB. DTH
CIIO0COOBI MOYKHO HUCIIOJIB30BATh JJTs KPYITHOMACIITA0OHOTO MOJTyUSHHS U JJTs1 IOTYYCHUS CTa0MIBHBIX 3-(2-
MUPUMHUINHIIT)THPa30710B (hopMyItsl | ¢ BEICOKOH YrcTOTOH U BRIXonamu. HacTosmee n3o0peTeHne nmeer
JIOTIOTHUTEIBHOE IPEHMYIIECTBO HCIIONB30BaHUS YIOOHBIX PEAKIIMOHHBIX YCIOBUH, KOTOPBIE JIETKO
MOXXHO MAacmTaOUpOBaTh JJIs KPYIMHOMACIITAOHOTO MPOWM3BOACTBA. B HACTOSAIIEM PaCKPHITUU TaKkKe
MIPEACTaBICHBI HOBBIC TPOMEKYTOUHBIE COCAMHEHHS, TIOJIE3HBIE JUIS TIOTyYeHHSI YKa3aHHBIX COCAMHEHIH.
Rl ,—R?
N

/R

N

O

/R4

F

IV 997C6¢£C0C



2420-579265EA/019
HOBBIE CITIOCOBBI H TIPOMEKYTOUYHBIE COEAUHEHUA IS NOJYYEHUSA
CTAMYJIITOPOB PACTBOPUMOM I'YAHUJIATITAKJTA3EI

Poacreennbie 3asiBKH

Hacrosimmass 3asBka MCIpalIuBaeT NPUOPUTET Ha OCHOBAHMU JaThl  IOJAYU
npensapurenbHoii 3asBku CIIIA Ne 62/615678, mnopmannoit 10 smBapst 2018 roma, wu
mekayHaponHoi 3asBku Ne PCT/CN2018/076982, nomanHou 22 ¢eBpans 2018 roma. Ilonnoe
coJiepKaHue KaXXION M3 BBILIEYKAa3aHHBIX 3asBOK BKJIKOYEHO B HACTOSIIYIO 3asIBKY MOCPEICTBOM
CCBUIKH.

Ob6J1acTh, K KOTOPOH OTHOCUTCS H300peTeHne

Hacrosiimee w300peTeHne OTHOCHUTCST K HOBBIM CIOCOOaM M MPOMEKYTOYHBIM
COEIMHEHUSIM JUIsl NIOJyY€HHUsl COeIMHEHUH, MOJIe3HBbIX B Ka4eCTBE CTUMYJISITOPOB PacTBOPUMON
ryaamiatuukiasel (sGC). Ot cmocoObl naroT crabmibHbIE 3-(2-MUPUMHIUHILT)TAPA30IIBI
dopmynbel [ ¢ BBICOKOI YHCTOTOW W BBIXOAAMH. OJTH CIIOCOOBI HUMEIOT IOMOJHHUTENbHOE
NPEUMYIIECTBO HCIIOJb30BAHUSA YIOOHBIX PEAKIMOHHBIX YCJIOBHUH, KOTOpBIE JIETKO MOKHO

MacIITa0UPOBATh AJIsT KPYITHOMACIITAOHOTO MPOU3BO/ICTBA.

R —R?
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N
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F
®Dopmyina I
IIpeanoceLiku co3nanust H3o0peTeHust
sGC sBnsiercsi ocHoBHBIM perieniropoM it NO in vivo. sGC MOKeT aKTHBUPOBATHCS
nocpenctsoM kak NO-3aBucuMmbix, Tak 1 NO-He3aBHUCHUMBIX MeXaHHU3MOB. B oTBerT Ha 3Ty
aktuBauio sGC mnpeobpasyer ryanosuH-5'-tpudochar (GTP) BO BTOPHUUHBIA MECCEHIKED
cGMP. IloBeieHnsbli ypoBeHb cGMP, B CBOIO o4epenb, MOAYJIUPYET aKTUBHOCTD 3P EKTOPOB
Ha HUCXOJSLIEM IMyTH, BKJIFOUasi MPOTeMHKNHA3BL, hocdoamscrepassl (PDE) u HOHHBIE KaHAIIBI.
B opranuzme NO cuHTE3UpyeTCsl U3 apruHUHA U KUCJIOPOAA MO AEUCTBUEM PA3TUIHBIX
dbepmenToB cuHTa3 okcuaa a3ora (NOS) U myTeM mMOCIENOBATENIbHOTO BOCCTAHOBJICHHSI
HEOPraHUYEeCKOT0 HUTpaTa. JKCIIEpUMEHTANIbHbIE U KIMHUYECKHUE AaHHbIE IMOKA3bIBAIOT, UTO
NOHWXKeHHble KoHUeHTpaunun NO, moHmxkeHHas OuomoctymHocTe NO W/MIM TOHMKEHHAsS
OTBETHAsl PEaKMs Ha SHAOTEHHO NpoayupyemMblii NO crmocoOCTBYIOT pa3BUTHIO 3a00JIEBAaHHHN.
Ctumynstopel sGC sBistorcs NO-HE3aBUCUMBIMU T'€M-3aBUCUMBIMU  MOJYJIATOPaMHU
sGC ¢depmeHTa, U TEMOHCTPUPYIOT CHIIBHYIO CHHTEPruveckyro akTuBanuio ¢epmenta ¢ NO.
D710 siIBHO oT/in4aeT ux oT NO-He3aBUCUMBIX FeM-He3aBUCUMBbIX akTUBaTOpOB SGC.
CymecTByer HEOOXOIUMOCTb B pa3paboTke HOBBIX CTUMYJATOPoB SGC, MOCKONBKY

coenuHeHus, koropbie crumyupyroT sGC NO-He3aBUCHMBIM  00pa3oM, MpeaararT



CYLIECTBEHHbIE TMPEUMYIIECTBA [0 CPABHEHUIO C CYIIECTBYIOIINMH aJbTePHATUBHBIMU
TepanusMH, KOTOpbIe HaleneHbl Ha abeppanTHbid NO myTh. Kak pesynbrar, Takxke CylUecTByeT
norpeOHOCTF B paspaboTke 3(P¢PEeKTUBHBIX  CIIOCOOOB, KOTOpbIE  SIBJISIFOTCS  JIETKO
MPUCTIOCOOIISIEMBIMU I KPYITHOMACIITAOHOTO TMPOW3BOACTBA, MJIsi CHHTE3a OSTUX HOBBIX
crumyJisitopoB sGC. CyiecTByer noTpedHOCTD B CIOCO0aX, KOTOPBIE SBJISIFOTCS 3P PEKTHBHBIMH
¥ JIETKO TPUCTIOCOONISIEMBIMHE U1 KPYITHOMACIITAOHOTO NMPOM3BOACTBA, KOTOPbIe 00ECTIeYHBAIOT
crabmibHbie CTUMYJISITOPBI SGC € BHICOKOH YUCTOTON M BBIXOAMHU.
CymHocTh H300peTeHus

B Hacrosiielt 3asiBKe OMUCaHbI HOBBIE CIIOCOOBI IS TIOJTyUeHHs COeqUHEHHH hopMybI L.

R R
N

/,i\x

®Dopmyna I

B onnOoM acniekte coenuHeHust Gopmydbl I U nx gapmaneBTHYeCKU NMPHEMIIEMbIE COU
ABIsFOTCs cTMyJiaTopamu sSGC, MONe3HBIME AJIS JIeUueHUs 3a00JIeBaHUH MIIH PacCTPOICTB, MpU
KOTOPBIX mosie3Ha ctumyssinus sGC unm nosbleHne KOHLEHTpauu okcuaa aszora (NO) w/mnmu
uKIM4yeckoro ryanosuaMonodocgara (¢cGMP). B npyrom acnekre coepunHeHust ¢popmyns I
SBJSIIOTCS.  TOJIE3HBIMU ~ NPOMEKYTOYHBIMU ~ COCJUHEHHMSMU B  TOJYYEHUH YKa3aHHBIX
ctumynatopos sGC.

Jnst coenuuernst GoOpMyJibl I IPUMEHUMBI CIIeAYIOIINE ONPeeeHHS:

R' npencrasnser coGoil deHun uiM  5-6-uNleHHOE TeTepPOAPUILHOE  KOJNBIIO,
HeoOsI3aTeNIbHO 3aMEIEHHbIE 3aMECTHTEISIMH, BIUIOTh IO TPeX, HE3aBUCHMO BBIOPAHHBIMHU U3
IPYIIIBL, COCTOSIIIEH U3 FAJIOTeHA WM METHIIA, TAe YKA3aHHOE 5 WK 6-4JIEHHOE reTepoapuibHOe
KOJIBLIO COIEPIKHT A0 3 KOJIbLIEBBIX aTOMOB, BBIOPAHHBIX U3 Tpymibl, cocrosimei u3 N, S win O;

R? nmpencrasnser coboil (eHun uaAM  6-ueHHBIH TreTepoapui, HeoOS3aTesbHO
3aMelleHHbIH, BIJIOTh 10 TPeX, 3aMeCTUTENsMU R’; Iie ykazaHHOe 6-uJleHHOE reTepoapuIbHOe
KOJIBLIO COIEPIKHT A0 2 KOJIBLIEBBIX aTOMOB a30Ta,

R* npencrasnser coboii xyop, -OMe unu -NR°R”;

Kax bl R He3aBHCHMO MpeACTaBseT coO0il METHI, METOKCH MU TaJIOTeH,;

R® npencrasnser coboit Bogopon uu Cl-4 ankui, 3aMeleHHbii 0-3 3amecturensmu R,

R’ npencrasnsieT coboit Bogopon unu Ci4 ankui, 3ameineHHblii 0-3 3amectutensmu R,

kaxaeiii R® Hesasucumo npexcrasmsier coboii -OH, C1.3 raJoreHanKkun, rajores Wid -
C(O)NHa.
B mepBoM BapuaHTe OCylIecTBieHUs coeauHenune ¢opmysbl [ mpencrasisier coOoit

coenquHenne ¢opmynsl II. Bo BropoM BapuwaHTe ocCyInecTBIeHHs coeauHeHne (Gopmybl [



npencraBisier coboit coemmHenwe (opmysnsl III. B Tperbem BapuaHTE OCYIIECTBJICHUS
coenunenune Gopmyiel [ npeacrasiser coboli coequnenue Gopmynel IV. B uerBeprom BapuanTe
ocymecTsieHus: coennHeHue ¢Gopmysbl | npencrasisier coboit coenmHenune Gopmynsl V. B
ISITOM BapuUaHTe OCYLIECTBIEHHs coennHeHne (gopmynbl | mpencrasisier coboii coennHeHue
dopmynel VI. B mectom BapuaHTe OCYLIECTBJICHHs coenuHeHue (popmyiiel | mpencrasisier
coboit coenunenne Gopmynsl VII. B cenpMoM BapuaHTe OCYIIECTBICHUS a COSAUHEHH (POPMYJIBI
I mpencraBnsier coboit coennuenne IA. B BOoCbMOM BapuaHTe OCYINECTBJIECHUS COECIUHEHHE
dopmynbl 1 mpencraBnsier coboii  coenunenue (¢Gopmyael IB. B nesitom BapuanTe
ocyiecTsiaeHusi coenunenue Gopmynbl [ mpeacrasnser coboii coenunenue opmynsr IC. B
JECATOM BapUaHTE OCYIIECTBJIEHUs coenuHeHue gopmyinbl | npencrasiser coboil coenuHeHne
¢opmynsr ID. B onMHHaAnaTOM BapHaHTE OCYLIECTBICHUs a coequHeHu (opmyisl [
npencrasisier coboii coenunenue (9). B nBeHanuaToM BapHaHTe OCYIIECTBJICHHS COEIUHEHHE

dbopmyel I mpencrasnser codoit Coemunenue (9').
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Popmyia D

B 1-oM KOHKpPETHOM BapuaHTe OCYINECTBJIEHUs HACToslLIee M300peTeHne odecrneynBaeT

cnocob monyueHus: coequHeHus: popmyist (4):

BKJTFOYAIOLIHI CJIEAYIOLIE CTAIHU!
1) coueranue amuna popmysl (1):
G

L oo
l

(M

R1

C MUPUMUJAHHOBBIM COeTMHEHUEM (hOPMYJIBI (2):



B alIpOTOHHOM OPraHU4Y€CKOM paCTBOPHUTEJIC B NMPUCYTCTBUU OCHOBAHUA C IMOJYUCHUEM,

NIOCJIe TALIeHUsT KUCJIOTOM, MPOMEKYTOUHOTO CoeqrHeHus: popmyisl (3):

O§%<I/\l N—r
R' N=
O_
(3)

i) mpu pH >5, HeoOs3aTenpHO B mpucyTcTBUH  noOaBieHHoro N, O-
IVMETIITHAPOKCHIIAMAHA WM €ro COJU (Hampumep, TUAPOXJOPHIHOW COJIHM), CMECH Iar0T
pOpearupoBaTh C MOyYeHHEM CoeIuHEHUs1 GopmyJibl (4), Tre:

R' nmnpencraBnser coboii deHun umM  5-6-uNeHHOE TreTEepOapHILHOE  KOJBIIO;
HEeoOsI3aTeNIbHO 3aMeleHHbIE 3aMECTHTEIISIMH, BIUIOTh O TPEX, HE3aBUCHMO BBIOPAHHBIMH M3
IPYMIIbL, COCTOSALIEHN U3 rajloreHa Wik MEeTUJIA;, TAe YKa3aHHOe 5 WK 6-uJleHHOE reTepoapuiibHOe
KOJIBLIO COAEPIKUT A0 3 KOJBLEBBIX aTOMOB, BEIOPAHHBIX U3 rpynisbl, cocrosmeit u3 N, S wmu O.

Bo 2-0M KOHKpPETHOM BapuaHTe OCYLIECTBICHHS HACTOsLIEe N300peTeHne o0ecreunBaeT

crnoco0 nonyueHus coequHeHus popmysl 11:
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BKJTFOYAIOLIHI CJIEAYIOLIHE CTAIHU!
1) coueranue amuna ¢popmysl (1):
@]

FUIII

M

C MUPUMUMHOBBIM COeTHEHUEM (hOpMYJIbI (2):



B alIpOTOHHOM OPraHU4Y€CKOM paCTBOPUTEJIC B MPUCYTCTBUU OCHOBAHUA C NOJYUYCHUEM,

NIOCJIe TALIeHUsT KUCJIOTOM, MPOMEKYTOUHOTO CoeqrHeHus1 popmyisl (3):

03\—:—{'\' N_F
R! N=

O_
3)

2

i) mpu pH >5, HeoOs3aTenpHO B mpucytcTBUU  pobasieHHoro N, O-
OUMETHITHIpOKCHIaMuHa win ero comu (Hampumep, HCl conm), cmecu naroT mpopearnpoBaTh C

NoJTyueHueM coennHeHust Gopmyibl (4):

F

0O N//_&O/
R! =N
N-O
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u
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1i1) ocyIecTBiIeHHE KOHAEHCAIMM coefuHeHus: popmyinbl (4) ¢ ruapasuHoM (GOpMyJIbI
R2-CH»-NH-NH; unu ero cosbto (Hanpumep, HCl combio), HeoOs3aTeNbHO B MPUCYTCTBUHU
OCHOBaHUs1, ¢ 00pa3oBaHueM coenuHenus popmy.sl 11, rae:

R! nmpencraBnser coboii (eHun wumM  5-6-uleHHOE TreTepOapHIbHOE  KOJBIIO;
HeoOsI3aTeNIbHO 3aMEIEHHbIE 3aMECTUTEISIMH, BIUIOTh O TPEX, HE3aBUCHMO BBIOPAHHBIMH H3
IPYIIIBL, COCTOSIIIEH U3 FAJIOTeHA WIM METHIIA, TAe YKA3aHHOE 5 WK 6-4JICHHOE reTepoapuibHOe
KOJIBLIO COZEPIKUT 10 3 KOJIbLIEBBIX aTOMOB, BBIOPAHHBIX U3 rpymiel, cocrosimeit u3 N, S wim O,
u

R? nmpencraBnser coboil (eHun MM 6-ueHHBbIH TreTepoapus, HeoOsS3aTesbHO
3aMelleH b, BIJIOTh 10 TPEX, 3aMECTUTENsIMU R’; Ile ykazaHHOe 6-ulleHHOE reTepoapuibHOe
KOJIBLIO COAEPIKHT A0 2 KOJBLEBBIX aTOMOB a30Ta; U

KaxIbIi R He3aBuCHMO npencTapiseT coboil METHIT, METOKCH MM FaJloreH.

B 3-eM KOHKpPETHOM BapHaHTE OCYLIECTBIEHHs HACTOsIIee N300peTeHne o0ecrneynBaeT

crnoco0 nosyueHust coequHerus popmyasr 11:
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BKJTFOYAOLIHI CIIENYIOLIHE CTAINU!
1) coueranue amuna ¢popmysl (1):
O

L oo

R1ITI

(1)

C MUPUMUMHOBBIM COeTMHEHUEM (hOpMYIbI (2):
O__

@)

2

B alIpOTOHHOM OpPraHUYC€CKOM PACTBOPUTEJIC B MPUCYTCTBUU OCHOBAHHS C MOJJIYUYCHUCM,

TMOCJIe TAIIeHUsT KHCIIOTOH, MPOMEKYTOUHOTO coequHeHus popmyisl (3):

i) mpu pH >5, HeoOs3aTenbHO B mpucyTcTBUU  aoOasieHHoro N, O-
IMMETWITHIPOKCHIIaMyuHa wii ero conu (Hanpumep, HCI conm), cmecn naroT npopearupoBarth ¢

noJiyueHueM coenuHeHust Gopmyibl (4):

F

o) N//_\S-O/
R' —N
N-O
@ 7/ N

2

1ila) OCyIIeCTBIEHHE KOHIEHCAIIUU COeaUHEHHs (OpMYyJibl (4) C TUApa3HHOM (HaTpUMep,

TUAPA3UH TUAPATOM) C TIOJTYyYE€HUEM CoequHeHUs1 popmysl (24):



(24)
.7

]

iiib) anKuIMpOBaHHE MPOMEKYTOUHOTO coenuHeHus: (Gopmynbl (24) aTKWIUPYIOIIAM

areHToM (hopmyiel (22) ¢ monyueHuem coequHerus popmyis 11

R2—CH,—X
(22)

rae:

R' nmnpencraBnser coboii deHun wunM S5-6-uNeHHOE TreTEepOapHJILHOE  KOJBIIO;
HeOoOsI3aTEIBHO 3aMCIICHHBIC 3aMECTUTCIEIMU, BILIOTb OO0 TPEX, HE3aBUCHUMO BbI6paHHI>IMI/I us3
IPYIIbI, COCTOSIIEH U3 rajloreHa Wik METHJIa; Te YKa3aHHOEe 5 WK O-4JICHHOE reTepOoapuiIbHOe
KOJIBIIO COZEPKUT A0 3 KOJIBLIEBBIX aTOMOB, BBIOPAHHBIX M3 TPYIIIbI, cocTostmeit u3 N, S wim O;
u

R? nmpencraBnser coboil (QeHWT MAM  6-4jeHHBI TreTepoapHy, HeoOS3aTesbHO
3aMEIEHHBIH, BIUIOTh 10 TPEX, 3aMECTUTENsMH R’; Ile ykazaHHOe 6-4JeHHOE reTepoapubHOe
KOJIBIIO COZIEPIKUT JI0 2 KOJIBLIEBBIX aTOMOB a30Ta,

kaknbii R® He3aBUCHMO mpejicTaBisieT coboil METUIT, METOKCH MU TajloreH; U

X mpexacrasisieT coboli yaansemyro rpymmy, BeiOpannyo u3 -Br, -1, -Cl, -F u a¢upa
cynbokucioTel (Hanmpumep, wmesusaara, To3wiata uian Tpuduara). B Oonee KOHKpeTHOM
BapUaHTE OCYIIECTBIEHUs X MpeacTasisier codoii -Br.

B 4-oM KOHKpPETHOM BapuaHTE OCYIUECTBIECHUSI HACTOsIIIee HM300peTeHre o0ecreunBaer

crocob monyueHus: coequHeHus (9):

CoenmHeHME (9)

2

BKJIFOYAFOIIHI CICOYOIUEC CTAAUN!

1) coueranue amuna ¢popmysl (1):



C MUPUMHUAMHOBBIM COETMHEHHEM (HOPMYJIbI (2):

O_
N
= :\§7F
=

2
2
B allpOTOHHOM OpPTraHUYCCKOM PACTBOPUTEIIC B MPUCYTCTBHUU OCHOBAHHSA C IMOJIYUYCHUEM,

TOCJIE TAlIeHUsT KUCJIOTOH, MPOMEKYTOUHOTO coequHeHus popmyisr (3):

i) mpu pH >5, HeoOs3arenbHO B mnpucyrctBuu  nobasieHHoro N,  O-
IMMETHITHpOKCHIIaMuHa uii ero conu (Hanpumep, HCl conm), cmecn narot npopearnpoBarts ¢

NoJIyueHueM coennHeHust Gopmyibl (4):

111) ocyIecTBIeHHEe KOHACHCAIMK coenuHeHus: Gopmyibl (4) ¢ ruapasuHOM (GOPMYJIbI
R?-CH»-NH-NH; umu ero consto (Hampumep, HCl conbio), HeoOGs3aTeqbHO B NPHCYTCTBUH
OCHOBAaHHUS, C OJy4eHHueM coenuHeHus popmyasl 11

R ,—R?
N

2N

N” N

|
-
F
dopmyna ll

1v) gemerwnupoBaHue coenuneHuss ¢opmyael I ¢ oOpasoBaHueM CIHPTOBOTO

coenuHenwus (9); rae
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R' nmnpencraBnser coboii deHun wumM  S5-6-uNeHHOE TreTepOapHJIbHOE  KOJBIIO,
HeOoOsI3aTEIBLHO 3aMCIICHHBIC 3aMECTUTCIEIMU, BIUIOTb OO0 TPEX, HE3aBUCHUMO Bbl6paHHbIMI/I us3
IPYMIIbL, COCTOSALLIEH U3 rajloreHa WM METUJIA;, TAe YKa3aHHOe 5 WK 6-4JIeHHOE reTepoapuiIbHOe
KOJIBLIO COZIEPKUT JI0 3 KOJIBLIEBBIX aTOMOB, BBIOPAHHBIX U3 rpymimel, cocrosuieit u3 N, S miu O,
u

R? npencrasnser coGoit  (eHMN MAM 6-UJEHHBIH TeTepoapul, HeoOS3aTeNbHO
3aMelleHHbIH, BIJIOTh 0 TPeX, 3aMeCTUTENsIMU R’; rie ykazaHHOe 6-ulleHHOe reTepoapuIbHOe
KOJIBLIO COAEPIKUT J10 2 KOJIbLIEBBIX aTOMOB a30Ta; U

Ka)xIblii R He3aBuCUMO mpencTapisieT coboil METHIT, METOKCH MM FaJloTeH.

B 5-0M KOHKpPETHOM BapuaHTe OCYINECTBJICHHUS HACTOsILIee M300peTeHne o0ecreynBaeT
cnocob monyueHus: coequHeHus (9):

R1 /_R2
N
N

O
L,
F
Coemmuuenne (9)

2

BKJIFOYAFOIIHI CICAYOIINEC CTaAUN:

1) coueranue amuna ¢popmysl (1):
@]
L oo
|
4))

R1

C MUPUMHUAMHOBBIM COeTMHEHUEM (hOpMYyJIbI (2):

O_

B allpOTOHHOM OPTraHUYCCKOM PACTBOPUTEIIC B MPUCYTCTBUU OCHOBAHHA C IOJIYUCHUECM,

MOCJIe TAIIeHUsT KUCIIOTOH, MPOMEKYTOYHOTO coequHeHus popmyisr (3):

i) mpu pH >5, HeoOs3aTenpHO B  mnpucyrcTBuu  poOasBieHHoro N, O-
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OUMETHITHIpOKCHIaMuHa i ero comu (Hanpumep, HCl conm), cmecn naroT mpopearnpoBaTh C

NoJIyueHueM coennHeHust Gopmyibl (4):

iiia) ocyIecTBIEHHE KOHIEHCAIIUU COeqUHEHHs (OpMYy bl (4) C TUAPa3HHOM (HATIpUMED,
TUAPA3UH TUAPATOM) C TIOJTYYEHUEM CoeTuHEeHUst popMybl (24):
R?

/

N\H
=N

N
|

~N
= OMe
F

(24)
1iib) anKWIMPOBaHHE MPOMEKYTOYHOrO coenuHeHust (Gopmyibl (24) aTKUITHPYIOIUM

areHToM (opmyuisl (22) ¢ noaydeHueM coenuHeHus popmyast 11

R1 N/_RZ
/ N
)
R*—CH,—X F
(22) $opmyna |l

o Hu

2

iv) nemermnupoBanue coenuHeHuss ¢Gopmyaer Il ¢ oOpa3oBaHmeM CHUPTOBOTO
coenuHenwus (9); rae:

R' nmnpencraBnser coboii deHun umM  5-6-uneHHOE TreTEepOapHJIbHOE  KOJBIIO;
HeOOsI3aTEIBHO 3aMCIICHHBIC 3aMECTUTCIIIMUA, BILIOTH OO0 TPEX, HE3aBUCHUMO BbI6paHHbIMI/I us3
IPYNIbL, COCTOsIIENH M3 TrajJoreHa WiIM MeTHNa, TAe YKa3aHHoe S5- uiau O-4ieHHOoe
reTEePOAPIIIBHOE KOJBIO COMAEPXKHUT 10 3 KOJBIEBBIX AaTOMOB, BBIOPAHHBIX W3 TPYIIIHI
coctosimedt u3 N, S mim O;

R? nmpencraBnser coGoil  (QeHUT MM 6-4jeHHBI TreTepoapuy, HeoOS3aTesbHO
3aMEIEHHBIH, BIJIOTh 10 TPEX, 3aMECTUTENSMU R’; Ile ykazaHHOe 6-4JeHHOE reTepoapuiIbHOe
KOJIBLIO COAEPKUT 10 2 KOJBLIEBbIX aTOMOB a30Ta,

Kax bl R> He3aBHUCHMO MpeacTaBiseT coO0i METHUI, METOKCH MU TajIOTeH; U
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X mpexcrasisieT cobolt ypansemyro rpymmy, BeiOpannyo u3 -Br, -1, -Cl, -F u >¢wupa
Cynb(OKUCIOTE (Hanpumep, me3unara, To3wiara win Tpudiara). B Oonee KOHKpeTHOM
BapUaHTE OCYIIECTBIEHUS X MPEACTaBIsieT co0oii -Br.

B 6-0M KOHKpPETHOM BapuaHTE OCYILECTBJICHUS HacTosIee U300peTeHne odecrneunBaeT
criocob nonyuenus: coequHenus: popmynsl 111

R! /_RE
) N
1
N

N™ SN

I
oy
F
dopmyna |

BKJTFOYAIOLIHI CJIENYIOLIHE CTAIHU!
1) coueranue amuna ¢popmysl (1):
O
|
(1)

H?

C MUPUMUIMHOBBIM COeTMHEHUEM (OpMYJIBI (2):

O_
N
-
-

(2)

>

B allpOTOHHOM OpPTraHUYCCKOM PACTBOPUTECJIC B MPUCYTCTBHUU OCHOBAHHS C IMOJIYUYCHUECM,

TIOCJIE TAlIeHUsI KUCJIOTOM, MPOMEKYTOYHOTO coequHeHus popmyiisr (3):

i) mpu pH >5, HeoOs3aTenpHO B  mpucytcTBUU  pobasneHHoro N, O-
IMMETHITHIPOKCHIIaMuHa 1 ero conu (Hanpumep, HCI conm), cmecn narot nmpopearnpoBarts ¢

NoJyueHueM coennHeHust Gopmyibl (4):
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F

0 N//_\g-o/
R! =N
N-Q
@ /7

1il) ocyIliecTBieHHe KOHAEHcalu coeauHeHus: Gpopmyinbl (4) ¢ ruapasuHoM (GOpPMYyJIbI
R?-CH»-NH-NH; umu ero cometo (Hampumep, HCl conbio), HeoOGs3aTeqbHO B IPHCYTCTBUH
OCHOBAaHUS, C OJIy4eHueM coenuneHust popmyier I1:
R1 /._RZ
N

N

N™ N

|
LA e
F
$opmyna i

2

iv) nemermnmupoBaHue coenuHeHuss ¢(opmyner II ¢ oOpasoBaHmeM CIUPTOBOTrO

coenuneHus popmyiel (9):

R! /_Rz

)
oHu

2

V) XJIOpUpPOBaHHME CHUPTOBOro coenuHeHusi Gopmynasl (9) dochopunxiopunom ¢
nonyuenueM coenunenus Gopmyisl 111, rae R u R? umeror 3Ha4YeHue, onpeeneHHoe BhIIe s
dopmysr 11

B 7-0M KOHKpPETHOM BapuaHTE OCYINECTBJICHHUsS HacTosIee N300peTeHrne odecreunBaeT

crnioco0 nonyueHust coequHerns popmysl 111
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R! /—R2
N
i N

N™ SN

I
=
A
F
dopmyna |l

>

BKJTFOYAOLIHI CIIENYIOLIHE CTAINU!
1) coueranue amuna ¢popmysl (1):
O

L oo
i

(1)

R1

C MUPUMUJMHOBBIM COeTMHEHUEM (hOpMYJIBI (2):

O_

(2

2

B alIpOTOHHOM OpPraHUYC€CKOM PACTBOPUTEIIC B MPUCYTCTBHUU OCHOBAHHs C MOJJIYUYCHUECM,

TMOCJI€ TAIIeHUsT KHCIIOTOH, MPOMEKYTOUHOTO coequHeHus popmyisl (3):

3)

i) mpu pH >5, HeoOs3aTenpHO B mpucyTcTBUU  poOasieHHoro N, O-
IMMETHITHIpOKCHIaMuHa wi ero conu (Hanpumep, HCI conm), cmecn garoT npopearupoBarth ¢

noJiyueHueM coenuHenust Gopmyibl (4):

F
/
O N/ N O
R =N
N-Q
@ /7 N

2

1ila) OCyIIeCTBIEHHE KOHICHCAIIUU COeaUHEHHs (hOpMYyJibl (4) C TUAPa3HHOM (HaTpUMep,

TUAPA3UH TUAPATOM) C TIOJTyYE€HUEM CoequHeHUs: popmysl (24):
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OMe
F
(24)
iiib) anKuIMpoOBaHHE MPOMEKYTOYHOrO CoenuHeHus (Gopmynbl (24) aTKUIHPYIOIIAM

areHToM (hopmyuisl (22) ¢ monyueHuem coequHerus popmyisr I1:

R1 N/—R2
/ N
U
=
OMe
R2—CHy—X E
(22) dopmyna I

2

iv) nemermnupoBaHue coenuHeHuss ¢Gopmyael Il ¢ obpa3zoBaHmeM CHUPTOBOTO
coenuHeHus popmyel (9):
2
R1 /—R
B
N

N” N

\
N on

F

V) XJIOpUpPOBaHHE CHUPTOBOro coenuHeHusi Gopmynasl (9) dochopunxmopunom ¢
nonyuenueM coenunenus Gopmyisl 1L, rae R! u R? umeroT 3HaueHue, OnpeaeneHHoe BhILIe s
dopmysl 11, u

X mpexcrasisieT cobolt ypansemyro rpymmy, BeiOpannyo u3 -Br, -1, -Cl, -F u >¢wupa
cynb(OKUCITOTHI (Hanpumep, Me3niaTa, TO3UIaTa Ui Tpudiara).

B 8-0M KOHKpPETHOM BapuaHTE OCYINECTBJICHHUsS HACTOsIIee M300peTeHne o0ecreynBaeT

cnocob monyueHus: coequHeHus: popmyier [V:
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R‘l /_R2
N
/ \

2N

!
8
%N,R
F R
dopmyna IV

2

BKJIFOYAFOIIHI CIEAYHOIIUE CTaAUM:

1) coueranue amuna ¢popmysl (1):

O
QN

R1ITI

(1

C MUPUMUMHOBBIM COeTMHEHUEM (hOpMYJIBI (2):

O—.—.
N
= :\§—F
=

2
2
B alIpOTOHHOM OpPraHUYC€CKOM PACTBOPUTEIIC B MPUCYTCTBUU OCHOBAHHs C MOJJYUYCHUCM,

TMOCJIe TAIIeHUsT KHCIIOTOH, MPOMEKYTOUHOTO CoequHeHUs (popMyJibl (3):

O\}—E—</N N—r
R’ N=

o_
(3)

2

i) mpu pH >5, HeoOs3aTenpHO B mpucyTcTBUM  pobasieHHoro N, O-
IMMETIITHIPOKCHIIaMuHa 1 ero conu (Hanpumep, HCI conm), cmecn naroT nmpopearupoBarth ¢

noJiyuyeHueM coenuHeHust Gopmyibl (4):

111) ocyIecTBIeHHE KOHAEHCAIMH coenuHeHus: popmynsl (4) ¢ ruapasuHoM (GOpMyIIbI
R?-CH,-NH-NH; unu ero conbto (Hanpumep, HCl conbio), HeoOs3aTeqbHO B IPUCYTCTBUH

OCHOBaHHUS, C OJIy4eHueM coenuneHus popmyaer II:
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|
-
F
dopmyna |

2

iv) nemerwnupoBaHue coenuHeHus ¢opmyael I ¢ oOpasoBaHMeM CIHPTOBOTO

coenunenus popmyier (9):

R' ,—R2

=

=N

©)

2

V) XJIOpUpPOBaHHE CHHUPTOBOro coenuHeHus (opmynsr (9) dochopumxmopunom ¢

nojydeHuem coequHerus popmyst 111

R'  ,—R?
/A

_N

NN

Sy

=

dopmyna
u

2
Vi) B3aUMOJIEHCTBIE aMHHOBOTO coenuHenust popmybl (10):

Rﬁ
HN oy
(10)

¢ coenuHeHneM ¢opmyiel 111, HeoOs3aTENPHO B MPUCYTCTBUU OCHOBAHMS, C TIOJIYYECHUEM
coequnenus popmyisr [V, rae:

R' nmnpencraBnser coboii (eHun wumM  5-6-uNeHHOE TreTEPOapHJIbHOE  KOJBIIO;
HEeoOsI3aTeNbHO 3aMEeIeHHbIE 3aMECTUTEISIMH, BIUIOTh IO TPEX, HE3aBUCHMO BBIOPAHHBIMH M3
TPYNIbL, COCTOSIIIENH U3 raJIoreHa WM METHIIA, T YKa3aHHOE S5 UIH O-4JI€eHHOE TeTePOaPUIIbHOE
KOJIBLIO COAEPIKUT A0 3 KOJIBLEBBIX aTOMOB, BBIOPAHHBIX U3 Ipynibl, cocrosimei u3 N, S wiu O;

R? nmpencraBnser coGoil (GeHWT WM 6-4jieHHBIH TreTepoapHy, HeoOS3aTesbHO
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3aMeIeHHbI, BIJIOTh 10 TpeX, 3aMecTUTeNsMU R°; Tie ykazaHHOe 6-4IeHHOe reTepoapubHOe
KOJIbLIO COAEPKUT 10 2 KOJbLEBBIX aTOMOB a30Ta,

Kax bl R He3aBHCHMO MpeacTaBseT coboil METUI, METOKCH MJIU TaJIOTeH,;

R® npencrasnser coboit Bonopon uu Ci.4 ankui, 3amelnenHbii 0-3 3amecturensmu R?;

R’ npencrasnsieT coboit Bonopon unu Ci4 ankui, 3ameineHHblii 0-3 3amectutensmu R,

kaxnpiii R® nesaBucumo mpencrapisier coboii -OH, Ci.3 rajgoreHankus, raloreH WM -
C(O)NH:.
B 9-0M KOHKpPETHOM BapuaHTe OCYINECTBJICHHUS HACTOsIIee M300peTeHne o0ecreynBaeT
cnocob monyydeHus: coequHeHus: popmyier [V:
N
/B
N

Ol
<]
H,AN,R
F R
®opmyna IV

2

BKJTFOYAOLIHI CJIENYIOLIHE CTAIHU!
1) coueranue amuna ¢popmysl (1):
O
I oo
l
()

R1

C MUPUMHUIMHOBBIM COeMHEHNEM (HOpMyIbI (2):

O_

B allpOTOHHOM OPTraHUYCCKOM PACTBOPUTEIIC B MPUCYTCTBHUU OCHOBAHHS C MOJIYUYCHUECM,

MOCJIe TAlIeHUsT KHCIIOTOH, MPOMEKYTOYHOTO coequHeHus popmyisr (3):

O&—:—é“ N—f
R’ N=
Om
3)

i) mpu pH >5, HeoOs3aTenpHO B  mnpucyrcTBuu  pobasieHHoro N, O-
IVMMETHITHApOKCHIaMuHa uii ero conu (Hanpumep, HCI conm), cmecu narot npopearupoBats ¢

noJiyueHueM coenuHeHust Gopmyibl (4):
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o) NWO/
R! =N
N—QO
(4) \

iiia) oCyIIecTBIeHUE KOHIEHCALUU COeTMHEHUs (hopMyJibl (4) C THAPA3UHOM (HAMIPUMED,
TUAPA3UH TUAPATOM) C TIOJIYUEeHUEM CoeTuHeHUs: popmybl (24):
R1
B
~N

(24)

2

iiib) anKuIMpOBaHME NPOMEKYTOYHOrO COEeOUHEHUs (popmynbl (24) aIKWIHPYIOIIAM

areHToM (popmytel (22) ¢ monyueHuem coenuHerus Gpopmydsr I1:

R’l N/_R2
I N
NN
Z “oMe
R2—CH,—X L
(22) sopryma I

2

iv) nemerwnmupoBanue coenuHeHuss ¢Gopmyaer Il ¢ oOpa3oBaHmeM CHUPTOBOTO
coenuneHus popmyer (9):
R! /—R2
N
~N

NN

‘\‘/IkOH
®

2

V) XJIOpUPOBaHHE CHHUPTOBOro coenuHeHusi (opmynsr (9) dochopunxmopunom ¢

nojyueHueM coequHerus popmyst 111
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$opmyna
u

>

Vi) B3aUMOJIEHCTBUE aMHUHOBOTO coenuHenust popmybl (10):
R6
HN 7
(10)

¢ coenuHeHneM ¢opmyiel 111, HeoOs3aTEIbHO B MPUCYTCTBUU OCHOBAHMS, C TIOJYYECHUEM
coenunenus Gopmyisl IV, rae:

R' nmnpencraBnser coboii denun wumM  S5-6-uNeHHOE TreTEepOapHJIbHOE  KOJBIIO;
HEeOoOsI3aTEeNIbHO 3aMEIEHHbIE 3aMECTUTENSIMH, BIUIOTh IO TPEX, HE3aBUCHMO BBIOPAHHBIMH M3
IPYMIIbL, COCTOSALIEHN U3 rajloreHa Wik MEeTUJIA; TAe YKa3aHHOe 5 WK 6-uJIeHHOE reTepoapuiIbHOe
KOJIBLIO COAEPIKHT A0 3 KOJIBLEBBIX aTOMOB, BBIOPAHHBIX U3 Ipymibl, cocrosimeii u3 N, S wim O;

R? nmpencraBnser coboifl  (QeHUT MM 6-4jeHHBI TreTepoapus, HeoOsS3aTesbHO
3aMEIEHHBIH, BIUIOTh 10 TPEX, 3aMECTUTENSMU R’; Ile ykazaHHOe 6-4l€HHOE reTepoapuIbHOe
KOJIBLIO COAEPIKUT 10 2 KOJBLIEBBIX ATOMOB a30Ta,

Kax bl R He3aBHCHMO MpeacTaBseT coO0il METUI, METOKCH MJIU TaJIOTeH,;

X mpexcraBisieT coboli yaansemyro rpymmy, BeiOpannywo u3 -Br, -1, -Cl, -F u a¢upa
cynb(oKUCIOTHl (Hampumep, Me3wiaTta, To3wiara win Tpuduara). B Oonee KOHKpeTHOM
BapUaHTe OCYIIECTBIeHUs X MpeacTasisier codoii -Br.

R® npencrasnser coboit Bomopon umu Ci.4 ankui, 3aMemenHbii 0-3 3amecturensamu R,

R’ npencrasmsier coboit Bogopon unu Ci4 ankui, 3amemmeHHbii 0-3 3amectutensmu R,

kaxaeiii R® Hesasucumo mpexcrasmsier coboii -OH, C1.3 rajJoreHanKun, rajoreH WM -
C(O)NH..

B 10-oM KOHKpPETHOM BapuaHTE OCYIIECTBIIEHUs, sl criocoda, omucanHoro B 1, 2, 3, 4,
5, 6, 7, 8 1 9 KOHKPETHOM BapUaHTE OCYIIECTBJICHUS, coenrHeHrue (Hopmybl (2) MONydaroT
crocoOOM, BKJITFOYAIOIIUM CIIEIYIOIIHNE CTAHUH:

a) B3aUMOZEHCTBIE TUOPOMITUPUMUIUHOBOTO COeqUHEHHS (hOopMYyJbI (5):

Br
N
Br—{ N f
=

)
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C OCHOBaHHEM B METAHOJIE HJIU METOKCHIHOM COJIBIO B AIIPOTOHHOM DPACTBOPUTEIIE C

oOpazoBaHHeM OPOMIMPUMUANHOBOIO COeANMHEHUs (popmyusl (6):

O_
N
Br— V—F
=
(6)

b) COYeTaHHe OpOMIUPUMHINHOBOTO  COEOUHEHHs  (HOPMYJIbI 6 ¢
STHUHUJITPUMETHICHUIIAHOM B alpOTOHHOM OPraHMYeCKOM pacTBOPHUTENE B MPUCYTCTBUU
ocHoBaHusi U Pd karamusaropa, nHeoOsparenpHo B mnpucytctBuu Cu(l) karammszartopa, ¢

nosiyueHuem coenvHenust Gopmysl (7):

O_
N
S=i
-

)

u

2

C) Hme-CuIMiUpOBaHUEe coenuHeHus: Gopmynsl (7) ¢ TOMyYeHHEM TUPHUMHIAHOBOTO
coenuHeHus GopmyIsl (2).
B 11-oM KOHKpPETHOM BapUaHTE OCYIIECTBJICHUS, ISl CrIocoba, omucaHHoro B 1, 2, 3, 4,
5,6, 7, 8,9 u 10 KOHKpPETHOM BapHaHTEe OCYIIECTBJICHHUs, coequHeHre ¢opmyibl (1) monydaroT
MyTeM B3aUMOAEUCTBUSI KAPOOHOBOM KUCIOTHI (popMyJib (8):
O

R‘lk

(8)

OH

C OKCAJTMJIXJIOPUIOM HJIA SKBUBAJIEHTHBIM PEAreHTOM JJIsi AMUTHOTO CBSI3bIBAHUSI, 3aTEM
¢ N, O-auMeTUITHIpPOKCHUIAMUHOM WJIH €r0 COJIbIO (Hampumep, THAPOXJIOPUIHOW COJIbIO) B
MPUCYTCTBUH OCHOBAHUS C ToJiydeHueM amuaa Gopmydsr (1).

B 12-om BapuaHTe OCyIIEeCTBISHUS, IS CTaqui 1) | 11) crocoba, onucanHoro B 1, 2, 3, 4,
5, 6, 7, 8 9, 10 m 11 KOHKPETHOM BapUaHTE OCYILIECTBJIEHHUS, CIOCOO BKIIIOYAET
KOHTAKTUPOBAaHUE MPOAYKTa peaknuu amuaa ¢popmyisbl (1) ¥ MUPUMHIAHOBOTO COSTUHEHHS
dopmyinel (2) ¢ pactBopoM, BKmoHaromuM N, O-IUMETHITHIPOKCHIAMUH WU €ro COJib, W
KUCJIOTOH ¢ oOpa3oBaHHeM coenuHeHus ¢opmyisl (4). B ogHOM BapuaHTe OCYIIECTBIIECHHS
KHCJIOTA TPENCTaBJsieT COOOM BOMHYKO KHCIOTY. bojee KOHKPETHO, KHCJIOTa MpPENCTaBsieT
co0Oi  XJIOPUCTOBONOPOAHYIO KHCJIOTY. B apyroM BapuaHTe OCYLIECTBJICHUS KHCIIOTA
NpeacTaBisieT co0oil Oe3BONHYIO KHUCJIOTY. bojiee KOHKPETHO, KHCJIOTa MPEencTaBisieT COOOM
JIENSTHYIO YKCYCHYIO KUCJIIOTY.

B HekoTOpBIX BapuaHTaxX OCYIIECTBJICHHUS, ISl Crioco0a, onrcanHoro B 1,2, 3,4, 5,6, 7,
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8,9, 10, 11 u 12 KOHKpPeTHOM BapuaHTe ocyllecTBieHus, R' mpencrasnser coboil S-uneHHoe
reTepoapuibHOe KOJbIO. B Apyrux BapuaHTax ocyiiecTsienuss R! mpencrasnser cobGoit 5-
YJIEHHOE TeTePOAPIIIbBHOE KOJIBIIO, COAepIKallee 10 2 KOJbLEBbIX reTepOaTOMOB, BBIOPAHHBIX M3
rpymmnsl, cocrosuei u3 N u O.

B HekoTOpBIX BapHaHTax OCYLIECTBJICHUS, Ul criocoda, onucaHHoro B 2, 3, 4, 5, 6,7, 8,
9, 10, 11 u 12 KOHKpETHOM BapuaHTe OCYyLIeCTBIeHus, R’ mpencrasnser coboi Qenun
HEeOOs3aTeIbHO 3aMENIEHHBIH, BIIOTh 10 NBYX, 3aMecTHTeNsMu R°. B HEKOTOpbIX BapuaHTax

ocymecTtsnenuss R’ mpenctaBnser coboii  (eHun, HeoOA3aTeNbHO 3aMENIeHHbIH OJHUM

3amectuteneM R°. B HeKOTOpBHIX BapHaHTax ocyllecTeieHuss R’ mpencrasneH Qopmysioii

RS

. B HeKOTOpBIX BapMaHTax OCyINecTBieHHus R? mpencraBnserT coboil 6-daeHHbI
reTepoapun, HeoOS3aTeNbHO 3aMelleHHLIH, BIUIOTh 10 ABYX, 3aMecTuTeasMH R’ u rme

YKa3aHHOC 6-4JIEHHOE reTe€poapuiibHOC KOJIbIIO COACPIKUT OO 2 KOJBbIEBBIX aTOMOB a30Ta.

B HekoTOphIX BapHaHTax OCYLIECTBIICHUS, sl criocoda, omucaHHoro B 2, 3, 4, 5, 6,7, 8,
9, 10, 11 u 12" xoHkpeTHOM BapuaHTe OCyleCTBIEHNS, KaXblii R® HE3aBUCHMO MpenCTaBaseT
co00ii METUN UM rajoreH. B HEKOTOPHIX BapHaHTaX OCYMIECTBIEHHUs Kaknblii R® HezaBrCHMO
TpencTaBiseT coboil rajored. B Apyrux BapuaHTax OCyLIECTBJEHMS, Kax/blii R mpencrasniser
coboii drop.

B HekoTOpBIX BapuaHTax OCYIIECTBJIEHUS, Uit criocoda, onucanHoro B 8, 9, 10, 11 u 12
KOHKPETHOM BapuaHTe ocyuiecTsinenusi, R® mpencrasnser coGoit Bomopon umu Ci amkun,
3amemennblii  0-3  3amecturensmMu R®. B HekoTOpbIX BapuaHTax —ocymecTsieHus R
npencTaBisieT co00i BOIOPOA.

B HeKOTOpBIX BapHaHTaX OCYLIECTBJIEHUS, Uit criocoda, onucanHoro B 8,9, 10, 11 u 12
KOHKPETHOM BapMaHTe ocyliecTsieHus, R’ mpexacrasiser coGoit Bomopon umu Cio ankun,
3amemenHblii  0-3 3amectutensmu R®. B HekoTophx BapuaHTax —ocyiiecTBieHus R’
npeacTasiser coboit Ci-2 alKu, 3aMelieHHblii 3 3amecturensmu RE,

B HekoTOphIX BapuaHTax OCYIIECTBJIEHUs, Ui criocoda, onucanHoro B 8,9, 10, 11 u 12
KOHKPETHOM BapuaHTe OCyLIeCTBieHMs, kaxablii R® HesaBucumo mnpexacrasnser coboii -OH,
tpudTopmerua wiu -C(O)NHa.

B HekoTOpBIX BapuaHTaX OCYIIECTBJICHHUS, ISl Crioco0a, omucanHoro B 1,2, 3,4, 5,6, 7,
8, 9, 10, 11 m 12 xOHKpETHOM BapHaHTE OCYLIECTBJICHUs, ONPEAENICHUs IJs1 MEPEMEHHBIX
OMNMCAaHBI HIKE!

R! npencraBmsier coboii He3aMeIEHHOE S5-4J€HHOE TIeTepoapHIbHOE  KOJbIIO,
cozeprkaliee 10 2 KOJNbLEBBIX reTepOATOMOB, BEIOPaHHBIX U3 rpymmsbl, cocrosimeit u3 N u O;

R? npexcraBisieT coboii (eHun, HeoOs3aTeNbHO 3aMENIEHHbLI ONHMM WM IByMs
3amecturessiMa R,

kaxplii R npencrasnser coboit rop;
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R® npencrasnser coboii BOROpOx;

R’ npencrasnser coboit Ci-; ankun, 3amMelieHHblit 3 3amectutenamu RY; u

kaxbiii R® HesaBucumo npencrasnser coboit -OH, Tpudropmerun umu -C(O)NHa.

B HekoTOpBIX BapuaHTaxX OCYIIECTBJICHHUS, IJIsl cCrioco0a, onucaHnHoro B 1, 2, 3,4, 5,6, 7,
8, 9, 10, 11 u 12 KOHKpPeTHOM BapuaHTE OCYILIECTBJICHMs, ONpPEAETICHMs Il MEPEMEHHBIX
OMHCAaHbl HUXKE:

R! nmpencrasnser coboil He3aMeIEHHOE S-UlleHHOE TIeTepOapUILHOE  KOJNbIIO,
cozeprkaiiee 10 2 KOJbLEBbIX T'€TepOATOMOB, BEIOPaHHBIX M3 rpyIibl, cocrosimneid u3 N u O,

RS

R? npencrasned Gopmyoit

kax bl R° npescrasnser coboit Gprop;

R® npencrasnser coboii BOTOPOX;

R’ npencrasnser coboit Ci-; agkun, 3amMelneHHblil 3 3amecTutensamu RY; u

kaxeii R® HesaBucumo npencrasnser coboit -OH, Tpudropmerun umu -C(O)NH,.

B 13-0M KOHKpPETHOM BapHaHTe OCYLIECTBJICHUSI HACTOsIIEe N300peTeHne o0ecreunBaeT

crocob mostydeHust coequHeHust popmyisl (4”):

@) /

BKJTFOUAIOLIHMH CIIEAYIOIINE CTaIUH:

1) coueranue amunaa ¢popmysl (1°):
Q

,N\ N’O\

— E

(1

B allpOTOHHOM OPTraHUYCCKOM PACTBOPUTEIIC B MPUCYTCTBHUU OCHOBAHHSA C MOJIYUCHUEM,

MOCJIE TAIIeHHsT KUCJIOTOH, MPOMEKYTOYHOTO coeuHeHust popmyds (3°):

i) mpu pH >5, HeoOs3aTenpHO B  mnpucyrcTBuu  pobasieHHoro N, O-

OUMETHITHIpOKCcHIaMuHa mwin ero comu (Hanpumep, HCl conm), cmecn parot mpopearnpoBarth C
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NOJIy4eHUEM coeuHeHus1 hopmyJsl (4°).
B 14-0oM KOHKpPETHOM BapHaHTe OCYLIECTBJICHUsI HACTOsIIIee N300peTeHne o0ecieunBaeT

croco0 nosyueHus coequHeHust GopMyJbl V:

O. R
N
2O
N
I N
NI =N
Lk e
F
dopmyna V

2

BKJTFOYAFOIITHI CIEAYHOIIHUE CTaAUN:

1) coueranue amuna ¢popmysl (1°):

Q
/N\ N’O\

- l

(1)

C MAPUMUIMHOBBIM COeTMHEHUEM (hOpMYJIBI (2):

O_
N
=
"

(2)

>

B allpOTOHHOM OpPTraHUYCCKOM PACTBOPUTEJIC B MPUCYTCTBUH OCHOBAHUA C IIOJYUCHUECM,

MOCJIE TAlIeHHsI KUCJIOTOM, MPOMEKYTOYHOTO coenuHeHust popmydsr (3°):

R Al
-

O.—
(3)

2

i) mpu pH >5, HeoOs3aTenpHO B  mnpucyrcTBUM  pobasieHHoro N, O-
IMMETHITHPOKCHIIaMuHa mii ero conu (Hanpumep, HCI conm), cmecn narot nmpopearnpoBarts ¢

NoJyueHueM coennHeHust Gopmyinl (4°):
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F
/
\ —N
== __
N—-O
(4 / \

2
1i1) ocyIIecTBIeHHEe KOHACHCALIMH coenuHeHus: (opmyJibl (4°) ¢ ruapasuHOM GOpPMYJIbI

F

CHngH_N Hz

wi conbto (Hampumep, HCl conbro), HeoOs3aTenbHO B MPUCYTCTBHH OCHOBAHUS, C
NIOJIy4eHUEM COeTUHEeHHs (POpMyJIbI V.
B 15-0M KOHKpPETHOM BapHaHTe OCYLIECTBICHHS HACTOsLIEe N300peTeHne odecreunBaeT

crocob mosydeHust CoequHEeHUs1 GOpMYJIbI V:
O. R
N
2O
N
/ _N

NN

|
-

F
dopmyna V

2

BKJIFOYAFOIIUI CIEAYHOIIUEC CTaAUM:

1) coueranue amunaa ¢popmysl (1°):

(1)

C MUPUMUMHOBBIM COeTMHEHUEM (hOpMYJIbI (2):

O_

=

2)

2

B alIpOTOHHOM OpPraHUYC€CKOM PACTBOPUTEIIC B MPUCYTCTBUU OCHOBAHUSA C MMOJIYUCHUECM,

MOCJIE TAIIeHHUsT KHCJIOTOH, MPOMEKYTOYHOTO coequHeHust popmyds (3°):
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O N
= ¢ N—¢
N== N==
i O_

i) mpu pH >5, HeoOs3arenpHO B mnpucyrcTBuu pobaeiaeHHoro N, O-
AMMETUITHAPOKCHIaMUHa uin ero comu (Hanpumep, HCI conm), cMecu naroT mpopearupoBath ¢

NIOJIy4eHUEM coeuHeHus: popmyibl (4°):

F
N-Q
@ /7 N

ilila) OCyIIecTBJIEHHE KOHJEHCAluu coenuHeHus Qopmynasl (4’) ¢ THIPa3HHOM

(HampuMep, THAPA3UH THAPATOM) C TIOJTYUYEHHUEM CoeuHEeHUsT hopmyJibl (24):

oL,
\

(24°)
o

]

iiib) aNKUIMpPOBAaHME MPOMEKYTOYHOTO COeOUHEHUs (opMmysbl (24°) aNKUIUPYIOIIAM

areHToM popmyibl (23A) ¢ noydeHueM coenuHerust GopmMyJibl V:

F

o

(23A)

2

rae X mpezncrasisier cobol ynanseMyro rpymy, BeiOpanHyio u3 -Br, -1, -Cl, -F u a¢upa
Cynb(OKUCIOTH (Hanpumep, wme3unata, To3winara win Tpudiara). B Oojee KOHKpeTHOM
BapHaHTe OCYINeCTBIeHUs, X MpencTaBisier codoii -Br.

B 16-0M KOHKpPETHOM BapHaHTe OCYLIECTBJICHUsI HACTOsIIIEee N300peTeHne o0ecieunBaeT

cnocob mostydeHust coequHeHus (9°):
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9"
BKJTFOYAOLIHI CIIENYIOLIHE CTAINU!
1) coueranue amuna ¢popmysl (1°):
0
N N/O\

—— t

(1)

C MUPUMUMHOBBIM COeTMHEHUEM (hOpMYJIBI (2):

B alIpOTOHHOM OpPraHUYE€CKOM PACTBOPUTEJIC B MPUCYTCTBUHU OCHOBAHUA C IOJYUYCHUCM,

MOCJIe TAIICHUsT KHCJIOTOH, MPOMEKYTOYHOTO coeuHeHust popmydsl (3°):

i) mpu pH >5

OUMETHITHIpOKCHIaMuHa i ero comu (Hampumep, HCl conu), cmecu naroT mpopearpoBaTh C

HeoOsI3aTeIbHO B MPUCYTCTBUH  pobasieHHoro N, O-

2

noJiydeHueM coerHenust Gopmyisl (4°):

.
-
.
O\

el

e

N....
@ 7/

Pe

2

111) OCyIIeCTBJICHHE KOHACHCALIMU COeNUHEHUs (OpMYJIbI (4°) ¢ ruapasHHOM (POPMYJIBI
F

@CHz"NH”NHg
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wm conbto (Hampumep, HCl conbro), HeoOs3aTebHO B MPHUCYTCTBHH OCHOBAHUS, C

MOJTyYeHUEeM CoeTMHeHUsT (HOpMyJIbI V:
O. R
N
2O
N
/ N

N™ N

|
-
F

®opMyia V u

2

1V) IeMeTHINpPOBaHUE COSOMHEHUST (GOPMYJIBI V C MOJYYEHUEM CITUPTOBOTO COCAMHEHUS

9).
B 17-0M KOHKpPETHOM BapHaHTe OCYLIECTBJICHUS HACTOsIIIEee N300peTeHne o0ecreYnBaeT

cnocob monydeHust coequHeHus (9°):

R

O«
&0
N

| N

"

2

BKJTFOYAFOIITHH CJICAYIOIUE CTaAuu:

1) coueranue amunaa popmysl (1°):

(1)

C MUPUMUMHOBBIM COeTMHEHUEM (OpMYJIbI (2):

0_

B alIpOTOHHOM OpPraHUYCCKOM PACTBOPUTEJIC B MPUCYTCTBUU OCHOBAHHs C MOJIIYUYCHUCM,

MOCJIE TAIICeHUsT KICJIOTOH, MPOMEKYTOYHOTO coeuHeHust popmydsl (3°):
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O N
= /4 \ F
N= N=
o_
(3

i) mpu pH >5, HeoOs3arenpHO B mpucytcTBuuM  pobaeiaeHHoro N, O-
IMMETHITHIpOKCHIaMuHa wiu ero conu (Hanpumep, HCI conm), cMecu garoT npopearupoBath ¢

NIOJIy4eHUEM coenuHeHus: popmyibl (4°):

/
O

N~
/'TI

b

o- N\ O
Sals

N—-Q

N
@ 7\

2

ilila) OCylIecTBJIEHHE KOHJEHCAlun coenuHeHus Qopmynasl (4’) ¢ THIAPa3HHOM

(HampuMep, TUAPA3UH THAPATOM) C TIOJTYUEHHUEM CoequHEeHUsT hopmyJibl (24):
O\N

\
NH
I N

NN

|

L
F

24")

—

2

iiib) ankuIMpPOBaHME MPOMEKYTOYHOrO coequHeHHst (HopmyJbl (24°) aNKUIUPYIOIIAM

areHToM (popmyibl (23A) ¢ oydeHueM coeguHeHust GopMyJibl V:

O. R
N
SO
N
//N
F NI ~N
s
F

(23A) dopmyna V
’ U
V) neMeTuIMpoBaHue coeauHeHHs: GopMyIbl V ¢ MOTyuYeHHEM CIHPTOBOIO COSANHEHUS
(9’), rne X mpexcrasisier coOol yrnanseMyro rpymmy, BeiOpannyto u3 -Br, -I, -Cl, -F u a¢upa

cynb(oKUCIOTH (Hampumep, Me3mnarta, To3wiarta wiu Tpuduara). B Oomee koHKpeTHOM

BapUaHTE OCYIIECTBIIEHUs X MPeACTaBIsieT co0oii -Br.
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B 18-0M KOHKpPETHOM BapuaHTe OCYLIECTBJIECHUSI HACTOsIIIEee H300peTeHne o0ecreqnBaeT

crioco0 nonyueHust coequHerus Gopmyasl VI:
O. R
O
N
I N

N™ N

(L

F
dopmyna VI

2

BKJTFOYAFOIITHI CIEAYOIIUE CTaAUN:

1) coueranue amuna ¢popmysl (1°):

(1

C MAPUMUIHHOBBIM COeTMHEHUEM (HOpMYJIIBI (2):

O_
N
= :\§—F
=

2

2

B alIPOTOHHOM OPraHU4Y€CKOM paCTBOPHUTEJIC B MPUCYTCTBUU OCHOBAHUA C IMOJYUYCHUEM,

MOCJIE TAlIeHHsI KUCJIOTOM, MPOMEKYTOYHOTO coenuHeHust popmyds (3°):

O N
— /4 \ F
= N=
O—

i) mpu pH >5, HeoOs3aTenpHO B  mnpucyrcTBUM  pobasieHHoro N, O-
IMMETHITHPOKCHIIaMUuHa wii ero conu (Hanpumep, HCI conm), cmecn narot nmpopearupoBarts ¢

noJlyueHueM coenuHeHus: Gopmyisl (4°):
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111) OCyIIeCTBJICHHE KOHACHCALIMU COeNUHEHUsT (OpMYyJIbI (4°) ¢ ruapasHOM (OPMYJIBI
F

OCHZ_NHWNHZ

win ero conbio (Hanpumep, HCl combio), HeoOs3aTeIbHO B MPHCYTCTBUM OCHOBAHUS, C

HOJTyYeHHEM COeAMHEHHs (OpPMYJIbl V:

O. R
N
\W/

N

//N

N™ N

|
(e

F
dopmyna V

2

1V) IeMeTuInpOBaHUe CoequHeHHsT (JOpMYIIbl V C MONyYeHUEM CITUPTOBOTO COSTUHEHUS

bopmysl (9°):

9
2

V) XJIOpUPOBAHHE CHUPTOBOrO coenuHeHust (opmynsr (9°) dochopunxnopuaom ¢
NOJIy4eHHEM coeuHeHus popmysl VL

B 19-0M KOHKpPETHOM BapHaHTe OCYLIECTBJICHUS HACTOsIIIEee N300peTeHne o0ecieYnBaeT
cnocob monyueHus: coequHeHus: popmyiel VI:

O, R
\ N
/
N
Al

=N

/

NN

L

F
¢opmyna Vi
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BKJTFOUAIOLIHI CIIEAYIOIINE CTaIUH;
1) coueranue amuna ¢popmysl (1°):
O
N 40\
s N
=
(1)

C MUPUMHUAMHOBBIM COETMHEHHEM (HOPMYJIbI (2):

O_
N
=
-

83

2

B allpOTOHHOM OPTraHUYCCKOM PACTBOPUTEIIC B MPUCYTCTBUU OCHOBAHHSA C MOJIYUCHUECM,

MOCJIE TAIIeHHsT KUCJIOTOH, MPOMEKYTOYHOTO coeuHeHust popmyds (3°):

i) mpu pH >5

OUMETHIITHIpOKCHIaMuHa mwin ero conu (Hanpumep, HCl conm), cmecn parot mpopearnpoBarth C

HeoOs13aTeNnbHO B NpUCYTCTBUH  pobasneHHoro N, O-

2

noJiyueHueM coenuHeHus: Gopmyisl (4°):

F
/
) =N
ey —_—
N-Q
@ 7/ N

ilila) oOCylIecTBJIeHHE KOHJEHCAluu coenuHeHus (opmyasl (4°) ¢ THIPa3HHOM
(HampuMep, TUAPA3UH TUAPATOM) C TIOJTYUEHHUEM CoeuHEeHUsT GopmyJibl (24):

O\N
\

OMe

(24°)
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iiib) ankuIMpOBaHHE MPOMEXKYTOUHOTO COeqUHEHUsT (opmynbl (24°) aNKWINPYIOIIUM
areHToM (popmyuibl (23A) ¢ oaydeHueM coequHeHust GopmyJsl V.

F

o

(23A)

1V) IeMeTuIMpoOBaHue CoeqrHEeHUsT (GOpMyJibl V C MOJyYEHUEM CITUPTOBOTO COCAMHEHUS

bopmyasl (9°):

"

u

2

V) XIJIOpUPOBAHHE CHHUPTOBOrO coenuHeHust (opmynel (9°) dochopunxnopuaom c
nonyueHueMm coenuHenuss Gopmynsl VI, rme X mpencramisier coOoil yaansieMyro TpyIImy,
BeIOpaHHyto u3 -Br, -1, -Cl, -F u s¢upa cynpdokucnorsl (Hanmpumep, Me3uiaTa, TO3HIaTa UIH
Tpudara). B Gonee KOHKPETHOM BapuaHTe OCYINECTBIEHUs X MPEACTaBisieT co0oi -Br.

B 20-0M KOHKpPETHOM BapUaHTe OCYLIECTBJIEHUs HACTOsIIee N300peTeHne o0ecreunBaeT

criocob nonyuenus: coequHenus Gopmyns VII:
o} R
Sy
N
[ N

NN

| 5
\%\N,R

F R
$dopmyna Vil

2

BKJIFOYAFOIITHM CICAYOIUE CTaAUN.

1) coueranue amuna ¢popmysl (1°):

(1)

C MUPUMUMHOBBIM COeTMHEHUEM (OpMYJIBI (2):
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O_
N
= :‘§7F
=

()

2

B alIPOTOHHOM OPraHU4Y€CKOM paCTBOPHUTEJIC B MPUCYTCTBUU OCHOBAHUA C IMOJYUYCHUEM,

NIOCJIe TALIeHUsT KUCIIOTOM, MPOMEKYTOUHOTO CoeuHeHus: popmysl (3°):
O N

7 N f

=

i) mpu pH >5, HeoOs3aTenpHO B  mnpucyTcTBUM  pobasieHHoro N, O-

OUMETHITHIpOKCHIaMuHa win ero comu (Hampumep, HCl conm), cmecn naroT mpopearnpoBaTh C

noJiydyeHueM coenuHenust Gopmyinl (4°):

F
/
N—Q
@ /7 N

111) OCyIIeCTBJICHHE KOHACHCALIMU CoennHeHUs1 (opMyJibl (4°) ¢ ruapasHOM (GOPMYJIBI
F

CH,—NH—=NH,

wi ero conbio (Hanmpumep, HCI combro), HeoOs3aTeIbHO B MPUCYTCTBUHM OCHOBAHUS, C
NOJTyYeHUEM COeMHEHHsT (OPMYJIbI V'

o. R
W

//;\,
NN

l

F
¢opmyna V

2

1V) neMeTuiInpoBaHue coequHeHus1 (OpMyIibl V C MONyYeHHEM CITUPTOBOTO COETUHEHUS

bopmysl (9°):
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®" _
V) XJIOpUPOBAHHE CHUPTOBOro coenuHeHus (opmynsl (9°) dochopunxnopuaom ¢

nosyueHueM coenvHenus Gopmynbsl VI

O. R
2O
N
I N
N

&7

N ~
l
A,
F

dopmyna VI
5

2

V1) B3aUMOJEHCTBIE aMHHOBOTO coeanHeHus Gpopmys (10):
RB

HN 7

(10)

¢ coenuHeHreM GopmyJibl VI, HeoOs3aTenbHO B MPUCYTCTBHHM OCHOBAHMUS, C TIOJTyYEHUEM
coenunenus popmyner VIL, rae:
R® npencrasnser coboit Bogopon umu Ci.4 ankui, 3aMemennbii 0-3 3amecturensmu R,

R’ npencrasmsier coboit Bogopon unu Ci4 ankui, 3amemmeHHbiii 0-3 3amectutensmu R,

kaxeiii R® Hesasucumo mpexcrasnsier coboii -OH, C1.3 raJoreHaNKun, rajoreH UiH -
C(O)NH..
B 21-0M KOHKpPETHOM BapHaHTe OCYLIECTBJICHHUSI HACTOsIIIEee H300peTeHne o0ecrieYnBaeT

crnioco0 nonyueHust coequHenus popmynsl VII:
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oN R
N
2O
N
//N

@
6
'\(«kN,R
F R’
dopmymna Vil

2

BKJTFOYAFOIIHI CICOYOIUEC CTaAUN:

1) coueranue amuna ¢popmysl (1°):
O

N N~
— I

(1
C MUPUMUJIMHOBBIM COeTMHEHUEM (hOpMYJIBI (2):
O_

B alIpOTOHHOM OpPraHUYC€CKOM PACTBOPUTEIIC B MPUCYTCTBUU OCHOBAHHs C IMOJIYUYCHUEM,

MOCJIe TAIIeHUsT KHCJIOTOH, MPOMEKYTOYHOTO coeuHeHust popmydsl (3°):

i) mpu pH >5, HeoOs3aTenpHO B mpucyTcTBUU  pobasieHHoro N, O-
IMMETIITHIPOKCHIaMyuHa wi ero conu (Hanpumep, HCI conm), cmecn narot npopearupoBarts ¢

noJiydeHueM coenuHenus: Gopmyinl (4°):

F
/
) =N
S —
N-Q
@ /7

illa) OCylIecTBJIGHHE KOHIEHCAlun coeauHeHus Qopmynsl (4’) ¢ THIpPa3HHOM

(HampuMep, TUAPA3KH THAPATOM) C TIOJTyUYEeHHUEM coequHeHus: hopmyIbl (24):
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OMe
F
(24)
‘U

2

iiib) aNKUIMpPOBaHUE MPOMEKYTOYHOTO COEOUHEHUs (opmynbl (24°) aNKWIMPYIOIIUM

areHToM (popmyibl (23A) ¢ oaydeHUueM coequHeHnst GopMyJibl V:

o. R
N
SO
N
//;\,
F NI ~N
L
o f om
F
(23A) dopmyna V

)
1V) neMeTuiInpoBaHue coequHeHusT (GOpMyIbl V C MONTyYeHUEM CIIUPTOBOTO COETMHEHHUS

dopmysl (9°):

"

2

V) XJIOpUPOBaHHE CHHUPTOBOrO coenuHeHus Gopmynsl (9°) docopunxnopuaom c

nosiyueHueM coenuHerus Gopmynsl VI
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o
A,
F

dopmyna VI
u

2

Vi) B3aUMOJIEHCTBIE aMHUHOBOTO coenuHenust popmybl (10):
RB
HN. 7
(10)

¢ coenuHeHneM (opmyiel VI, HeoOs3aTenbHO B IPUCYTCTBHH OCHOBAHMUS, C TIOJIYYEHUEM
coenunenus popmyner VIL, rae:

X mpexcrasisieT cobolt ymansemyro rpymmy, BeiOpannyo u3 -Br, -1, -Cl, -F u >¢wupa
cynb(OKUCIOTHI (Hanpumep, Me3niaTa, TO3WIaTa uin Tpudiara),

R® npencrasnser coboit Bonopon uu Ci-4 ankui, 3aMelenHblii 0-3 3amecturensmu R,

R’ npencrassier coboit Bogopon unu Ci4 ankui, 3ameineHHblii 0-3 3amectutensmu R,

kaxpiii R® HesaBucumo npencrasnser coboii -OH, Ci.3 rajoreHajkui, ragoreH Wid -
C(O)NH>. B Gonee kOHKpETHOM BapUaHTe OCYIIECTBIEHH, X MpeAcTaBsieT codol -Br.

B 22-0M KOHKPETHOM BapHaHTe OCYINECTBICHUS, Il COCO0a KOHKPETHBIX BApHUAHTOB
ocymectenenus 13, 14, 15, 16, 17, 18, 19, 20 u 21, coeaunenue ¢Gopmybl (2) MOTyHarOT
CHIOCOOOM, BKJTFOUAIOIIHMM CJIEAYIOLIHE CTaIUH:

(a) B3aumopencTBUEe TUOPOMITUPUMHUAMHOBOTO CoenHEHHs (popmyie (S):
Br

N
B— —F
-

(5

C OCHOBaHHMEM B METAaHOJIE HJIU METOKCHIHOM COJIBIO B AIIPOTOHHOM DPACTBOPUTEIIEC C

oOpazoBaHreM OPOMIMPUMUANHOBOTO COeANMHEHUs (popmysl (6):

O_.
N
B— )—F
-

(6)
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b) codyeTaHHe  OpOMIMPUMHIMHOBOTO  coenuHeHwst  popmyner  (6) ¢
STHHWITPUMETWICHIIAHOM, B ANPOTOHHOM OPraHMYECKOM pAacTBOPUTENE B NPUCYTCTBUU
ocHoBanusi u Pd karamusaropa, neoOsparenmpHo B mnpucyrctBun Cu(l) karammszaropa, c

nosiyueHueM coenuHeHust Gopmysl (7):

O,......
N
—>Si—§—(/ :\§—-F
-

@

u

2

C) Ie-CHIMINpPOBaHUE coenuHeHus (opmysbl (7) ¢ TMONyYeHHEM MUPUMHUAMHOBOTO
coenunenus of (2).

B 23-eM KOHKPETHOM BapHaHTE OCYLIECTBJEHHs, Ui CIIOcO0a KOHKPETHBIX BAPHAHTOB
ocymectsienus 13, 14, 15, 16, 17, 18, 19, 20, 21 u 22, coenunenue ¢popmybl (1°) mony4aroT
MyTeM B3aUMOJAEUCTBHSI KAPOOHOBOU KUCIOTHI (hopmyJib (8°):

O
0} = OH

(8)

C OKCAJIMIIXJIOPUAOM WJIH SKBUBAJIEHTHBIM PEAr€HTOM JUIsl aMUAHOTO CBSI3bIBAHMSI, 3aTEM
¢ N, O-pumeTnaruapokcuiaMuHoM Ui ero conbto (Hampumep, HCl conbro), B mpucyTcTBUH
OCHOBaHUs C nosydeHneM amuaa popmysi (1°).

B HexoTOpbIX BapuaHTax OCYLIECTBJEHMs, MJIsi CHoco0a KOHKPETHOrO BapHaHTa
ocymectsnenuss 20, 21, 22 wmm 23, R® mpencrasnser coGoii Bomopon umu Ci. aku,
3amemennblii  0-3  3amectutensmu R®. B HekoTOpbIX BapuaHTax —ocyiecTsieHus R
HpencTaBisieT coO0i BOIOPOA.

B HekoTOpbIX BapuaHTaxX OCYIIECTBIEHHs, i CHOCO0a KOHKPETHOrO BapHaHTa
ocywectsienuss 20, 21, 22 wumm 23, R’ npencrasisier codoii Bomopon wuiu Ci.p amkui,
samemennbiii  0-3 3amecturensmu R®. B HekoTophx BapuaHTax —ocyliecTBieHus R’
npeacTasnser coboit Ci-2 alKum, 3aMelieHHblil 3 3amecturensmu RE,

B HeKoTOpbIX BapuaHTAaX OCYIIECTBICHHUS, Ui Crnocoda KOHKPETHOrO BAapHUAHTII
ocymectsnenus 20, 21, 22 unu 23, R® nesasucumo npencrasnser coboit -OH, Tpudropmernn
win -C(O)NHo.

B HEKOTOpBIX BapuUaHTaX OCYIIECTBIEHUs sl CHoco0a KOHKPETHOTO BapHaHTa
ocymectsaenus 20, 21, 22 umu 23, R® npexncrasnser coboit Bomopox, R’ mpeacrasnser coboii
C1-2 ankuj, 3aMelneHHbii 3 3amectutensvu R® u kaxneii R® HesaBucumo npencrasnser coGoit
-OH, tpudropmerun wiu -C(O)NH,.

B 24-0M KOHKpPETHOM BapuaHTe OCYLIECTBJIEHUsI HACTOsIIIEee N300peTeHne o0ecreqnBaeT

croco0 nonyueHust coequHeHust popmybl [A:
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/,N
C
OH
o
F HFC CFs
®opmyna |A

2

BKJTFOYAOLIHI CIIEAYIOLIHE CTAIHU!
1) coueranue amuna ¢popmysl (1°):
O
o]
(1)

C MUPUMUHMHOBBIM COeTMHEHUEM (hOpMYJIBI (2):
O_

(2

2

B alIpOTOHHOM OpPraHUYC€CKOM PACTBOPUTEIIC B MPUCYTCTBUU OCHOBAHHs C MOJJIYUYCHUECM,

MOCJIe TAIIeHUsT KHCJIOTOH, MPOMEKYTOYHOTO coenuHeHus1 popmydsl (3°):

i) mpu pH >5, HeoOs3aTenbHO B mpucyTcTBUU  aobasieHHoro N, O-
IMMETIITHIPOKCHIIaMyuHa wii ero conu (Hanpumep, HCI conm), cmecn narot nmpopearupoBath ¢

noJiydeHueM coenuHenus: Gopmyisl (4°):

N=-Q
@ 7

111) OCyIIeCTBJICHHE KOHACHCALIMU COeNUHEHUs (OpMYyJIbI (4°) ¢ ruapasHOM (HOPMYJIBI
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F

w ero conbio (Hampumep, HCI comblo), HeoOsi3aTebHO B MPUCYTCTBUM OCHOBAHMS, C

HOJTyYeHUEM COeAHHEHHs (OpPMYJIbl V:

o. R
A0
N

//N

N™N

I
o
F
dopmyna V

2

1V) neMeTuInpOBaHUe CoequHeHusT (JOpMYIIbl V C MONyYeHHEM CITUPTOBOTO COSTUHEHUS

bopmysl (9°):

O+
2O
N

CY

>

V) XJIOpUPOBaHHE CHUPTOBOro coenuHeHus Gopmynsl (9°) dochopunxnopuaom c

nosiyueHueM coenvHenus Gopmynbl VI
oN R
N
=0
N
I N

O
(A
F'

$opmMyna Vi
u

2

vi) B3aumoeicTeue amuaa Gopmysl (17):
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F,C CF,

(17)

¢ coenrHeHHeM (GopmyJiel VI, HeoOs3aTeIbHO B IPUCYTCTBUHM OCHOBAHWUSL, C TTOJyYEHHUEM
coenuHeHus popmysl [A.
B 25-0M KOHKpPETHOM BapuaHTe OCYLIECTBJIEHHS HACTosIIee n300peTeHne odecreunBaeT

crnoco0 nonyueHus coequHerust GopmyJibl [A:
O. R
20
N
/ N

U
= OH
N
F HF,C CFs
dopmyna A

2

BKJIFOYAFOIIHI CICAYOIINEC CTaAUN!:

1) coueranue amuna ¢popmysl (1°):
O

fN"‘\ N ’O\

— |

(1)
C MUPUMHUAMHOBBIM COETMHEHHEM (hOPMYJIbI (2):

o_

e

2

2

B allpOTOHHOM OPTraHUYCCKOM PACTBOPUTEIIC B MPUCYTCTBHUU OCHOBAHHSA C IMOJIYUYCHUEM,

MOCJIe TAIIeHHsT KUCJIOTOH, MPOMEKYTOYHOTO coeuHeHust popmyisl (3°):

o] N
= ¢ N—f
= N=
O.._

u

2

i) mpu pH >5, HeoOs3aTenpHO B  mpucyrcTBuu  pobasieHHoro N, O-
IMMETHITHpOKCHIIaMuHa uii ero conu (Hanpumep, HCI conm), cmecn narot npopearupoBats ¢

noJiyueHueM coenrHeHus: Gopmyisl (4°):
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F

\\ —N
N—-O

@ 7/ N

ilila) ocyulecTBieHHe KOHAEGHCALMH coenuHeHust ¢opmyisl (4’) ¢ TruapasuHOM

(HampuMep, TUAPA3UH TUAPATOM) C TIOJIYUEeHUEM coequHeHus: Gopmyibl (24°):

°N
W

OMe
F
(24)

2

iiib) ankuIMpoOBaHHE MPOMEXKYTOYHOTO COeqUHEHUsT (opmynbl (24°) aNKWINPYIOIIUM

areHTOM (popmyibl (23A) ¢ oaydeHueM coequHeHust GopMybl V:

oN R
A0
N
I N
F N| =N
Z
Chann Foon
F
(23A) $opmyna V

2

1V) neMeTuiInpoBaHue coequHeHus: GOpMyJibl V C MONyYeHHEM CITUPTOBOTO COSTUHEHUS

bopmyasl (9°):

)

2

V) XIJIOpUPOBaHHE CHHUPTOBOrO coenuHeHus ¢opmynsl (9°) Qochopunxnopuaom c
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noyiyueHueM coenuHerust Gopmynsl VI

O. F
A0
/N;\,

&

U
LA
F
dopmyna VI

2

vi) B3aumoyerictsue amunaa Gopmysl (17):
HzN/XOH
FoC CF,

(17)

¢ coenuHeHneM (opmyiel VI, HeoOs3aTenbHO B IPUCYTCTBHH OCHOBAHHS, C TIOJIYYESHUEM
coenunenust popmyinsl [A, rae X npencrasnser co0oil ynaasieMyro Tpymnmy, BHIOpaHHyO U3 -Br,
-1, -Cl, -F u s¢upa cynpdpokucnorsl (Hampumep, Me3ujara, To3uiara win tpudiara). B Gonee
KOHKPETHOM BapHaHTE OCYLIECTBIIEHHs X MPEACTaBIsieT co0oii -Br.

B omHom BapuanTe ocymecTBieHHs crnocoObl 24 W 25 KOHKPETHBIX BapUaHTOB
OCYLIECTBIIEHHS JOTIOJIHUTENBbHO BKIIFOYAIOT MEPEKPUCTAILTN3ALMNIO coennHeHns Gopmyiel [A. B
OJTHOM BapHaHTE OCYIIECTBJIEHUs CIIOCOO IOMOJHHUTENbHO BKJIOUAET MNEPEKPHCTAIUIU3ALMIO
coenuHeHust ¢opmynbl IA B cmecu MmeraHosa U BOAbl. B OnHOM BapuaHTe OCYLIECTBIEHUS
NepeKPUCTAIM3ALMS  BKJIIOYaeT craauu. A’) pactBopeHus coenauHeHus ¢(opmynsl IA B
MetaHosie mpu Temmeparype mexay 30°C u 65°C ¢ mojydeHHeM MeTaHOJBHOIO pacTBOpa
coenunenust popmyiinl [A; B’) GunsTpoBaHusi METaHOJIBHOTO PacTBOpa COENMHEHUs! (POPMYJIbI
IA co cramum A’) ¢ monydeHueM (QHIBTPOBAHHOIO METAaHOJBHOTO PACTBOPA COEAMHEHUSI
dopmyiel [1A; C’) nobaBneHust BOAbI K (PUIBTPOBAHHOMY METAHOJIBHOMY PAacTBOPY COEIUHEHUS
dopmynbl A mpu Temneparype mexay S0°C u 60°C ¢ mojydeHwem cycrneHsuu, D’)
OXJIAXKIEHUs] CycneH3uu co craauu C’) ¢ MOoNy4eHHeM MePeKPUCTAUTU30BAHHOTO COEIHHEHHS
¢dopmynsl IA; u E’) GunbTpoBaHus M CYLIKH MEPEKPUCTAIUTM30BAHHOIO COEAUHEHHS (POPMYJIBI
IA.

B 26-0M KOHKpPETHOM BapHaHTe OCYLIECTBICHUSI HACTOsIIIEee N300peTeHne o0ecTieynBaeT

crioco0 monyueHust coequHeHust popmyIsl IB:
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0N R
20
N
! N

O

OH
F HFC 2
0

¢opmyna 1B

2

BKJIFOYAFOIIHI CIEAYHOIIUE CTaAUN:

1) coueranue amuna ¢popmysl (1°):
Q
OJN\ T’O\

(1

C MUPUMUHHOBBIM COeTMHEHUEM (hOpMYJIBI (2):
O_

2)

2

B alIpOTOHHOM OpPraHUYC€CKOM PACTBOPUTEJIC B MPUCYTCTBUU OCHOBAHHs C MOJJIYUYCHUECM,

MOCJIe TAIIEHUsT KHCJIOTOH, IPOMEKYTOYHOTO cCoefuHeHus1 popMyJibl (3°):

i) mpu pH >5

OUMETHITHIpOKCHIaMuHa i ero comu (Hampumep, HCl conu), cMecu naroT mpopearpoBaTh C

HeoOsI3aTeNIbHO B MpUCYTCTBUH  pobasneHHoro N, O-

2

noJiydeHueM coenuHenus: Gopmyibl (4°):

F
/
\\ - _N
N—-Q
@ 7/ N

2

111) OCyIIeCTBJICHHE KOHACHC ALK COeNUHEHUsT (OpMYJIbI (4°) ¢ ruapasHOM (POPMYJIBI
F
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w ero conbio (Hampumep, HCI combio), HeoOs3aTeIbHO B MPUCYTCTBHH OCHOBAHHUS, C

MOJTyYeHUEeM CoeTMHeHUsT (HOpMyJIbI V:
O. R
N
N
1

N™N

|
S -
F
®opmyna V

2

1V) IemMeTHIMpOBaHue COeqMHEHUsT (GOpMyJIbl V C MOJyYeHHEM CITUPTOBOTO COCAMHEHUS

bopmysl (9°):

®"

2

V) XIJIOpUPOBaHHE CHHUPTOBOrO coenuHeHus Gopmynsl (9°) Qochopunxnopuaom c

noJiy4eHueM coequHenus popmyJisl VI
O. R
N
O
N
I N

O
A,
F

dopmyna VI
u

2

vi) B3aumoyericTeue amunaa Gopmysl (13):
O

NH,
HO CF,

HoN

(13)

¢ coenuHeHneM (¢opmyel VI, HeoOs3aTeNnbHO B MPUCYTCTBUM OCHOBAHUS, C TOJyUYEHUEM
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coenuHeHus popmyel [B.
B 27-0M KOHKpPETHOM BapuaHTe OCYLIECTBJIECHUS HACTOsIIIee N300peTeHne o0ecreunBaeT

crioco0 nonyueHus coequHeHus popmysl IB:
O. R
N
=LA
N
/ N

O

Z OH
PR
F HFC 2
o)

®opmyna IB

2

BKJIFOYAFOIITHI CIEAYOIINE CTaAUN:

1) coueranue amuna ¢popmysl (1°):

(1

C MUPUMUAHHOBBIM COeTMHEHUEM (HOpMYJIIBI (2):
O_

@

>

B alIPOTOHHOM OPraHUY€CKOM PACTBOPUTEJIC B NMPUCYTCTBUU OCHOBAHUSA C IMOJIYyUCHUEM,

MOCJIE TAlIeHHsI KUCJIOTOM, MPOMEKYTOYHOTO coenuHeHust popmyds (3°):

i) mpu pH >5, HeoOs3aTenpHO B  mnpucyrcTBUU  pobasieHHoro N, O-
IMMETIITHIPOKCHIIaMiuHa uiti ero conu (Hanpumep, HCl conn), cmecu parot npopearuposats ¢

noJiyueHueM coenuHeHus: Gopmyinl (4°):
F

oN. P Nrg—of
e

illa) OCylIecTBJIeHHE KOHJEHCAluu coeauHeHus Qopmyasl (4’) ¢ THIpPa3HHOM
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(HampuMep, TUAPA3UH THAPATOM) C TIOJTYUEHHUEM coequHeHus hopmyIsl (24):
O\N
N\
NH
I N
N™ N

\~

OMe
F
(24°)

2

iiib) aNKUIMpPOBaHME MPOMEKYTOYHOTO COenUHEHUsT (opMybl (24°) aIKWIUPYIOIIUM

areHToM (popmyJibl (23A) ¢ oaydYeHUuEM coequHeHnst GOpMyJibl V:

o. R
N
SO
N
//N
F Nl ~N
o
Cronx foon
F

(23A) dopmyna V

2

1V) IeMeTUIMpPOBaHUe COeANHEHUs! (POpMyJibl V C MOJydeHHEM CIUPTOBOTO COSAMHEHUS

bopmysl (9°):

O.
2O
N

&)

2

V) XJIOpUPOBAHHE CHHUPTOBOro coenuHeHus (opmynsl (9°) docopunxnopuaom c

nosiyueHueM coenrHerus Gopmybsl VI
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O. R
20
N

//N

i@
A,
F
dopmyna Vi

2

vi) B3aumoyerictue amunaa popmysl (13):
O

HaN NH.

(13)

¢ coenuHeHneM Gopmyisl VI, HeoOs3aTeNnbHO B MPUCYTCTBHHM OCHOBAHMUS, C TIOTYYEHUEM
coenuHeHus popmyiinsl IB, rme X mpencrasisier coOoOl yaalsieMyr0 rpyIiy, BRIOpaHHYO U3 -Br,
-1, -Cl, -F u s¢upa cynppokucnorsl (Hanpumep, Me3mnara, To3mnara win tpuguara). B Oonee
KOHKPETHOM BapHaHTE OCYLIECTBIIEHHs X MPEACTaBisieT codoii -Br.

B 28-0M KOHKpPETHOM BapuaHTe OCYLIECTBJICHUSI HACTOsIIIee N300peTeHne o0ecreunBaeT

crioco0 nonyueHus coenquHerus popmysl IC:

Z

N/
KRLNA_.QLNHz
E H FsC OH

dopMyna IC

2

BKJTFOYAIOLIHI CIIENYIOLINE CTAAHU!
1) coueranue amuna ¢popmysl (1°):
O
O]N\ IE&"O\
(1"

C MUPUMUAHHOBBIM COeTMHEHUEM (HOPMYJIIBI (2):
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O_
N
= :\§7F
=

)

2

B alIPOTOHHOM OPraHU4Y€CKOM paCTBOPHUTEJIC B MPUCYTCTBUU OCHOBAHUA C IMOJYUYCHUEM,

NIOCJIe TALIeHUsT KUCIIOTOM, MPOMEKYTOUHOTO CoeuHeHus: popmysl (3°):

o] N
= ¢ SN—f
N== N=
i
N o—
i) mpu pH >5

OUMETHITHIpOKCHIaMuHa win ero comu (Hampumep, HCl conm), cmecn naroT mpopearnupoBaTh C

HeoOs13aTeNIbHO B MpUCYTCTBUH  nobasieHHoro N,  O-

2

noJlydeHueM coenrHeHust Gopmyibl (4°):

F
N-Q
@ /7 N

2

111) OCyIIeCTBIeHHE KOHACHCALIMU CoennHEeHUs1 (opMyJibl (4°) ¢ ruapasHOM (GOPMYJIbI
F

w ero conbio (Hanpumep, HCI combro), HeoOs3aTeIbHO B MPUCYTCTBUHM OCHOBAHMS, C

MOJIy4eHHEM coenrHeHust HOpMyJIbl V:
0. R
N
2O
N
i/ N

NN

|

F
¢opmynta V

2

1V) neMeTuInpoBaHue CoequHeHus1 (JOpMyIIbl V C MONyYeHHEM CITUPTOBOTO COSTUHEHUS

bopmysl (9°):
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o)

2

V) XJIOpUPOBAHHE CHUPTOBOro coenuHeHus Gopmynsl (9°) dochopunxnopuaom c

nosiyueHueM coenrHenus Gopmybl VI
F

O\N
A0
N

O
.
F

$opmyna VI "

2

vi) B3aumopeiicreue amuna gpopmyisl (19A) unu ero HCI conu ¢popmyst (19):

0 0
HZN/>;/U\NH2 HCI HZNH/O>-;JLNH2
HO 6F3 CFy
(19A) (19)

¢ coenuHeHreM (opmyJbl VI, HeoOs3aTebHO B MPUCYTCTBHHM OCHOBAHMUS, C TIOTyYEHUEM
coenunenus popmyer IC.
B 29-0M KOHKpPETHOM BapHaHTe OCYLIECTBJICHHS HACTOsLIEe H300peTeHne odecreynBaeT

croco0 mosyueHust coenquHerust popmyis IC:

dopmyna IC

2

BKJIFOYAFOIIHI CICAYHOIINEC CTAAUN!

1) coueranue amuna ¢popmysl (1°):
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(19

C MUPUMUMHOBBIM COeTMHEHUEM (HOpMYJIbI (2):
O_

(2)

2

B allpOTOHHOM OpPraHUYC€CKOM PACTBOPUTEIIC B MPUCYTCTBUU OCHOBAHUA C IMOJIYUCHUEM,

MOCJIE TAallIeHHsT KUCJIOTOM, MPOMEKYTOYHOTO coenuHeHust popmyds (3°):

39

i) mpu pH >5, HeoOs3aTenpHO B  mpucyrcTBUM  pobasneHHoro N, O-
IMMETHITHIPOKCHIIaMuHa uii ero conu (Hanpumep, HCI conm), cmecn narot nmpopearnposarts ¢

noJiyueHueM coenuHeHus: Gopmy bl (4°):

=N
o —
N-Q
@ /N

ilila) ocyulecTBieHHe KOHACGHCALMM coenuHeHust ¢opmyisl (4’) ¢ ruapasuHOM

(HampuMep, TUAPA3UH TUAPATOM) C TIOJIYUYEHUEM CoeuHeHUs: hopmyJibl (24°):

0.,
\

OMe
F
(24°)
iiib) ankuIMpOBaHWE MPOMEXKYTOYHOTO COeqUHEHUsT (opmynbl (24°) anKWINPYIOIIUM

areHToM (popmyuibl (23A) ¢ moaydeHneM coenuHeHnst GopMyJibl V:
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o. R
N
2O
N
//N

F N| N
S
Chronx fron
F
(23A) @opmyna V

2

1V) IeMeTUIMPOBaHUE COSAMHEHUsST (POPMYJIbl V C MOJyYeHHEM CITUPTOBOTO COCAMHEHUS

bopmyasl (9°):

O«
2O
N

)

2

V) XIJIOpUPOBaHHE CHHUPTOBOro coenuHeHus Gopmynsl (9°) Qochopunxnopuaom c

nosiyueHueM coenuHenus Gopmynst VI
O. R
N
<O
N
! N

O
O
F

dopmyna VI u

2

vi) B3aumopeiicreue amuaa GpopmyJsl (19A) unn ero HCI conu dpopmyst (19):

0 O
H2N/>_/”\NH2 HCI H2N/>_:/l‘L NHQ
HO 6F3 HO CFS
(19A) (19)

¢ coenuHeHneM (opmyiel VI, HeoOs3aTenbHO B MPUCYTCTBUM OCHOBAHMUS, C TIOyYEHUEM
coenunenust popmyIsl IC, rae X npencrasnsier coOol yaanseMyro IpyIny, BeIOpaHHyO u3 -Br,

-1, -Cl, -F u s¢upa cynpdpokucnorsl (Hanpumep, Me3unara, To3uaara i tpuguara). B Oonee
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KOHKPETHOM BapHaHTE OCYLIECTBIIEHHs X MPEACTaBIsieT codoii -Br.
B 30-0oM KOHKpPETHOM BapuaHTe OCYLIECTBJIECHUS HACTOsIIIee N300peTeHne o0ecreunBaeT

crioco0 nonyueHus coequHeHus popmysl ID:

O. R
N
\
N
/ N
N/"‘J g
K‘H\N/\KQLNHZ
HHO CF
F 3
@opmyna D

2

BKJTFOYAFOIITHI CIEAYOIUE CTaAUN:

1) coueranue amuna ¢popmysl (1°):
O
O’N I\IJ(O\

(1)
C MUPUMUJIHHOBBIM COeTMHEHUEM (OpMYIBI (2):

O_

2

2

B alTPOTOHHOM OPraHU4Y€CKOM paCTBOPUTEJIC B MPUCYTCTBUU OCHOBAHUA C IMOJYUYCHUEM,

MOCJIE TAlIeHHsI KUCJIOTOM, MPOMEKYTOYHOTO coenuHeHust popmyds (3°):

O, N
— 7/ \ E
= N
oO—

i) mpu pH >5

OUMETHITHIpOKCHIaMuHa win ero comu (Hampumep, HCl conm), cmecn naroT mpopearnpoBaTh C

HeoOs13aTeNlbHO B MpHUCYTCTBUM  nobasneHHoro N,  O-

2

noJiyueHueM coenuHeHus: Gopmyisl (4°):

F
y /
N =N
Y —
N—O
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111) OCyIIeCTBJICHHE KOHACHCALIMU COeNUHEHUsT (OpMYyJIbI (4°) ¢ ruapasHOM (OPMYJIBI

F
GCHZ—NH—NHZ

i ero coibto (Harpumep, HCI conpro), HeoOs3aTeTbHO B IPUCYTCTBUH OCHOBAHUSI, C

NOJIy4eHUEM CoeTuHEeHHsT HOpMyJIbl V:
o. R
N
2O
N
i/ _N

N“ N

|

F
dopmyna V

2

1V) IeMeTUInpOBaHue CoequHeHusT (JOpMYIIbl V C MONyYeHHEM CITUPTOBOTO COSTUHEHUS

bopmysl (9°):

9

2

V) XJIOpUPOBAHHE CHHUPTOBOro coenuHeHus Gopmynsl (9°) dochopunxnopuaom ¢

nosiyueHueM coenuHenus Gopmynst VI

O. R
X0
N

//N

Uy
S
F

@opmyia Vi u

2

vi) B3aumopeiicreue amuna gpopmyisl (15A) unu ero HCI conu ¢popmyst (15):
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0 O
HCI HzN
HZN’VNHZ 2 H/O}\J-LNHZ
HO Cr, CFs
(15A) (15)

¢ coenrHeHHeM (GopmyJiel VI, HeoOs3aTeIbHO B IPUCYTCTBUHM OCHOBAHMUSL, C TTOJIyYeHHUEM
coenuneHus popmyisl ID.
B 31-0M KOHKpPETHOM BapHUaHTe OCYLIECTBJICHUSI HACTOsALIee N300peTeHne odecreunBaeTr

crnoco0 nosyueHust coequHerust popmyisl ID:

o\N R
N/
N
//N

N N Q

V\N/\:%&\NHE
L HHO CF3

$opmyna ID

2

BKJIFOYAFOIIHI CICAYHOIINEC CTAAUN:

1) coueranue amuna ¢popmysl (1°):

(1)

C MUPUMUAMHOBBIM COeTMHEHUEM (OpMYJIbI (2):

O_
N
={ }F
=

2)

2

B allpOTOHHOM OPraHUYCCKOM PACTBOPUTEIIC B MPUCYTCTBUU OCHOBAHUA C MOJYUYCHUCM,

MOCJIE TAIIeHHsT KUCJIOTOH, MPOMEKYTOYHOTO coeuHeHust popmyds (3°):

0 N
= ¢ N F
N= N=
®) . Oo—
7 (@)

i) mpu pH >5, HeoOs3aTenpHO B mnpucyrcTBuu  pobasBneHHoro N, O-

OUMETHITHIpOKCHIaMuHa win ero comu (Hanpumep, HCl conu), cmecn paroT mpopearnpoBarth C
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noJlyueHueM coennHeHus: Gopmyinl (4°):

F

N-Q
@ /7

ilila) ocyllecTBJieHHE KOHIEHCAMK coenuHeHus Qopmyasl (4°) ¢  THIPa3HHOM

(HampuMep, TUAPA3UH TUAPATOM) C TIOJTYUEHUEM CoeuHEeHUsT GopmyJibl (24°):

oL,
N\
NH
//N

O
=

OMe
F
(24)
iiib) ankuIMpoBaHHE NMPOMEXKYTOYHOTO COoeqUHEHUs1 (opMynbl (24°) anKUINPYIOIIUM

areHToM (Gopmyiibl (23A) ¢ moaydeHueM coenuHeHust GopMyJibl V:

o. R
2O
N

/ N
F N] NN
P
Chons fhom
F
(23A) dopmyna V

2

1V) neMeTuInpoBaHue coequHeHus: GopMyIbl V C MONyYeHHEM CIIUPTOBOTO COETUHEHUS

bopmysl (9°):
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M)

2

V) XJIOpUPOBAHHE CHHUPTOBOro coenuHeHus (opmynsl (9°) dochopunxnopuaom ¢

nosydyeHueM coenuHenus Gopmysl VI
O. R
2O
N
I N

@
S
F

dopmyna VI
u

2

vi) B3aumopeiicreue amuna gpopmyJsl (15A) unu ero HCI conu ¢popmyast (15):

0 O
HzN’}HLNHZ HCI HQNNNHZ
HO Cr, CF3
(15A) (15)

¢ coenuHeHneM (opmyJbl VI, HeoOs3aTeNnbHO B MPUCYTCTBHHM OCHOBAHMUS, C TIOTYYEHUEM
coequHenus popmyiiel ID, roe X npencrapisier coOoi yaanseMyro rpyIny, BeIOpaHHYO U3 -Br,
-1, -Cl, -F u s¢upa cynppokucnorsl (Hampumep, Me3miaTa, To3wiara win tpugpuara). B Sonee
KOHKPETHOM BapUaHTE OCYLIECTBIIEHHs X MPEACTaBysieT codoii -Br.

B 32-0M KOHKpPETHOM BapUaHTe OCYLIECTBJICHUS HACTOsIIIEee H300peTeHne o0ecrieYnBaeT

crnioco0 nonyueHust coenuHerus popmysl IC:
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k‘)\ Ho
HFC OH

CI>0pMVJIa IC
BKJIFOUAIOIIUH CIEAYIOIINE CTAIUN:

1) coueranue amuna ¢popmysl (1°):
8]
N IO\
oI

(1)

C MUPUMUJIHMHOBBIM COeTMHEHUEM (hOpMYJIBI (2):

Om

2

2

B alIpOTOHHOM OpPraHUY€CKOM PACTBOPUTEIIC B MPUCYTCTBHUU OCHOBAHHs C MOJJYUYCHUCM,

NOCJIe TaLIeHUsT KUCIIOTOM, MPOMEKYTOUHOTO CoeuHeHust popmybl (3°):

O N
= ¢ N—F
= N=
O o—
i) mpu pH >5

OUMETHITHIpOKCcHIaMuHa i ero comu (Hampumep, HCl conu), cMecu 1aroT mpopearpoBaTh C

HeoOsI3aTeNIbHO B MPUCYTCTBUM  noOasieHHoro N,  O-

2

noJiydeHueM coenuHenus: Gopmyinl (4°):

F

o-N 9 N//—\&-o/
N—-O
@ /7 N

111) OCyIIeCTBJICHHE KOHACHCALIMU COeNUHEHUs1 (opMYyJIbl (4°) ¢ ruapasHOM (OPMYJIBI
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F
GCHZ—_NH_NHZ

w ero conbio (Hampumep, HCI combio), HeoOs3aTepbHO B MPUCYTCTBUM OCHOBAHMUS, C

NOJIy4eHUEM COeTuHeHHsT HOpMyJIbl V:
O. R
N
2O
N

NN

|
L ome
F
¢opmyna V

2

1V) IeMeTHIMpOBaHue COeOMHEHUsT (GOPMYJIbl V C MOJyYeHNEM CITUPTOBOTO COCAMHEHUS

bopmysl (9°):

O<
e

"

V) XJIOpUPOBAHHE CIHUPTOBOro coenuHeHus Gopmynsl (9°) dochopunxnopuaom ¢
NoJiy4eHueM coenuHerus popmyJisl VI:
R

O.
L0
N

’/,\N

Oy
S
F

®opmyna VI
u

2

vi) B3aumopeiictBue comu (L)-a0mounoit kucnorel amuHa (21), mpencTaBIEHHOM

dopmynoii (18):
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0
A
l O ¢tr,
o) 0
HN
HONOH _(:(}-:JLNHQ
O OH CFs
(18) (21)

¢ coenuHeHneM (opmybl VI, HeoOs3aTenbHO B MPUCYTCTBHHM OCHOBAHMUS, C TIOTyYEHUEM
coenunenus popmyer IC.
B 33-eM KOHKpETHOM BapHaHTE OCYIIECTBJICHUSI HACTOsIIIEe N300peTeHne o0ecieynBaeT

crnioco0 nosyueHust coenuHerust popmyisl IC:

R

O.
@
N

[ N

2
K(‘\H FiC OH

d:opMVJIa IC

2

BKJIFOYAFOIIUI CICAYOIIUEC CTaAUN!

1) coueranue amuna ¢popmysl (1°):

(1

C MUPUMUJAMHOBBIM COeTMHEHUEM (hOpMYIbI (2):
O_

03

2

B allpOTOHHOM OPTraHUYCCKOM PACTBOPUTEIIC B MPUCYTCTBHUU OCHOBAHUA C MOJIYUCHUCM,

MOCJIE TAIIeHHsT KHUCJIOTOH, MPOMEKYTOYHOTO coenuHeHust popmyds (3°):
Q N

7 \ F

N=

i) mpu pH >5, HeoOs3aTenpHO B  mnpucyrcTtBuu  poOasieHHoro N, O-
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OUMETHITHIpOKCHIaMuHa i ero comu (Hanpumep, HCl conm), cmecn naroT mpopearnpoBaTh C

noJiyueHueM coenuHeHus: Gopmysl (4°):

p =N
I —
N-Q
@ /7 N

ilia) oOCyllecTBJieHHE KOHJEHCAluK coenuHeHus (opmyasl (4°) ¢ THIpPa3HHOM
(HampuMep, TUAPA3UH TUAPATOM) C TIOJTYUYEHUEM CoequHEeHUs: GopmyJibl (24°):

o,
\

OMe
F
(24)
1iib) anKWIMPOBaHHE MPOMEKYTOYHOTO coeduHeHusi (Gopmynsl (24°) aIKUIHPYOIUM

areHToM (opmyuibsl (23A) ¢ noaydeHneM coenuHeHust GopMyJibl V:
0. R
20

N

I N

F NI ~N
=

Croncs ifhon
F

(23A) dopmyna V

2

1V) neMeTuInpoBaHue coequHeHus1 (OpMyIIbl V C MONyYeHHEM CITUPTOBOTO COETUHEHUS

bopmysl (9°):
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V) XJIOpUPOBaHHE CHUPTOBOro coenuHeHus (opmynsl (9°) dochopunxnopuaom ¢

nosiyueHueM coenvHenus Gopmybsl VI

O. R
A0
N

//N

Nl =N
H’)\m
F

dopmyna Vi
u

2

vi) B3aumopeiicteue comu (L)-a06mounoit kucnorel amuHa (21), mpencTaBIEHHOM

dopmynoii (18):

0
HN%NHz
[0 &r,
0O O
HN
O OH | CFs
(18) (21)

¢ coenuHeHneM (opmyasl VI, HeoOs3aTeNnbHO B MPUCYTCTBHHM OCHOBAHMUS, C TIOTyYEHUEM
coequHenus popmyinl IC, roe X mpencrasisier coOOU yaalsseMyr0 rpyIiy, BRIOpaHHYO U3 -Br,
-1, -Cl, -F u s¢upa cynppokucnorsl (Hampumep, Me3miaTa, Tosmwiara wid tpugpnara). B Oonee
KOHKPETHOM BapHaHTE OCYLIECTBIIEHHs X MPEACTaBIsieT codoii -Br.

B 34-0M KOHKpPETHOM BapHaHTe OCYLIECTBJIICHUS HACTOsIIIEee H300peTeHne o0ecreynBaeT

crnoco0 nonyueHust coequHerust popmysl ID:
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2

<I>opmyna ID

2

BKJTFOYAFOIIHI CICOYOUEC CTaAUN:

1) coueranue amuna ¢popmysl (1°):

(1)

C MUPUMUJMHOBBIM COeTMHEHUEM (hOPMYJIBI (2):

N o
= :\§—F
=

2

2

B allpOTOHHOM OpPraHU4YC€CKOM PACTBOPUTEJIC B MPUCYTCTBHUU OCHOBAHHs C MOJJYUYCHUECM,

MOCJIe TAIIEHUsT KHCJIOTOH, MPOMEKYTOYHOTO coeuHeHust popmydsl (3°):

e N
— /4 \ E
N= N—
]
O/ o—

i) mpu pH >5

OUMETHITHIpOKCcHIaMuHa i ero comu (Hampumep, HCl conu), cMecu naroT mpopearupoBaTh C

HeoOsI3aTeNIbHO B MPUCYTCTBUH  pobasneHHoro N, O-

2

noJiydeHueM coenuHenus: Gopmyibl (4°):

F

N =N
o —

N—=O

@ 7 N

2

111) OCyIIeCTBJICHHE KOHACHCALIMU COeNUHEHUs1 (OpMYyJIbI (4°) ¢ ruapasHOM (GOPMYJIbI
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F

w ero conbio (Hampumep, HCI combio), HeoOs3aTepbHO B MPUCYTCTBUH OCHOBAHMUS, C

NOJIy4eHUEM CoeuHeHHsT HOopMyJbl V:
O. R
2O
N
i/ N

N” N

l
R
F
dopmyna V

2

1V) IeMeTHIMpPOBaHNe COSOMHEHUST (GOPMYJIbl V C MOJyYeHNEM CITUPTOBOTO COCAMHEHUS

bopmysl (9°):

o)

2

V) XJIOpUPOBaHHE CHUPTOBOro coenuHeHus Gopmynsl (9°) dochopunxnopuaom ¢

nosiyueHuem coenvHenus Gopmybl VI

o. R
N
RO
N
//N

O
L,
F

dopmyna Vi
"

2

vi) B3aumopeiicteue conu (D)-sOmouHol kucnorel ammHa (20), mpencTaBiIeHHON

dopmynoii (14):
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0
HN’}HLNHZ
[ O Cr,
0 0
HN
O OH | CFs
(14) (20)

¢ coenuHeHreM (opmyJbl VI, HeoOsA3aTeNbHO B MPUCYTCTBHHM OCHOBAHMUS, C TIOTy4YEHUEM
coenunenus popmyiel ID.
B 35-0M KOHKpPETHOM BapHaHTe OCYLIECTBJICHUS HACTOsIIIEee N300peTeHne o0eceYnBaeT

crnoco0 mosyueHust coequHerust popmyisl ID:
ONN R
N
N
i N

N7 N N
g/“\N/\X\\NHQ
3 HHO CF3

dopmyna (D
BKJIFOYAIOIIUH CIEAYIOLINE CTAIUN:

1) coueranue amuna ¢popmysl (1°):
Q
— |

(1)

C MUPUMUJAMHOBBIM COeTMHEHUEM (OpMYIIbI (2):

N o
e
-

(2)

2

B allpOTOHHOM OPTraHUYCCKOM PACTBOPUTEINIC B MPUCYTCTBUU OCHOBAHUA C MOJYUCHUECM,

MOCJIE TAIIeHHsT KUCJIOTOH, MPOMEKYTOYHOTO coeuHeHust popmyds (3°):

(37

i) mpu pH >5, HeoOs3aTenpHO B  npucyrcTtBuu  poOasieHHoro N, O-
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OUMETHITHIpOKCHIaMuHa i ero coiu (Hanpumep, HCl conm), cmecn naroT npopearupoBaTh €

noJiyueHueM coenrHeHus: Gopmyisl (4°):

F
/
o-N O N//_\g—o
) =N
) .
N-O
@ 7 N

illa) oOCylIecTBJieHHE KOHJEHCAluK coenuHeHus Qopmyasl (4°) ¢ THIPa3HHOM
(HampuMep, TUAPA3UH TUAPATOM) C TIOJIYYEHUEM CoeuHeHHs HopMyJIbl (24):

O.
\ N
/

B4

~N

N™SN

l

OMe
F
(24°)
1iib) anKUIMpPOBaHHE MPOMEKYTOYHOTO coenuHeHus: (Gopmynsl (24°) aTKUIUPYIOIIUM

areHToM (opmyiisl (23A)
F

oo

(23A)

C MOJIy4eHHEeM COeUHEHUsT (OPMYJIbI V:

o. F
2O
N

=N

N™ SN

|
-
F
dopmymna V

2

1V) IeMeTuInpoBaHue coequHeHus1 (OpMyIibl V C MOyUYeHHEM CIIUPTOBOTO COETUHEHUS

dopmysl (9°):
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N” {‘1
F
)
V) XJIOpUPOBAHHE CHHUPTOBOro coenuHeHus (opmynsl (9°) dochopunxnopuaom ¢
NOJIy4eHUEM coeuHeHust popmyJibl VI
o} R
N
W
N
! N

)
(A
F

dopmyna Vi
u

2

vi) B3aumopeiictBue conu (D)-sOmouHol kucnoTel ammuHa (20), mpexncTaBiIeHHON

dopmynoii (14):

0
HN/}rlLNH2
O GF,
0 0
HN
O OH l CF3
(14) (20)

¢ coenuHeHneM (opmybl VI, HeoOs3aTeNnbHO B MPUCYTCTBHHM OCHOBAHMUS, C TIOTyYEHUEM
coenunenus popmyisl ID, rae X npencrasiser co0oi ynaasieMyro Tpymny, BEIOpaHHYO U3 -Br,
-1, -Cl, -F u s¢upa cynppokucnorsl (Hampumep, Me3uiara, To3wiara wind tpudiara). B Gonee
KOHKPETHOM BapHaHTE OCYLIECTBIIEHHs X MPEACTaBysieT coOoii -Br.

B onmHOM BapmaHTe OCYIIECTBIIEHHUS! CITOCOObI KOHKPETHBIX BAapUAHTOB OCYINECTBIICHUS
34 u 35 DOMONHHUTETHPHO BKIIIOYAIOT CTAIHIO MEPEeKPUCTAIN3alnK coequuenus: Gpopmydsl ID ¢
nojyueHueM Kpucrauimdeckoii @opmel B coenunenust ¢opmynst ID. B omHOM BapuaHTe
OCYLIECTBIICHUS MEPEeKPUCTAIUIN3ALMS BKJIIOYAET CIEAYIOIUe CTaauu: A) pacTBOpEHHUe
coenuneHust popmyiel ID B aneronutpune m Bope npu temmeparype mexny 70°C u 75°C ¢
MOJIyYeHUEM pacTBopa coennHenus; B”) ¢punbrpoBanme pacTBopa co craguu A”) ¢ OJydeHHEM

¢unbTpoBaHHOrO pactBopa coenuHeHus; C”) HarpeBaHue (QUIBTPOBAHHOTO pAcTBOpa IPH
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temmeparype Mmexny 65°C u 75°C u pobaBneHue BOAbl C TOJy4YeHHEM cycreHsuwm, D7)
oxnaxnaeHue cycrneHsuu co craauu C’) mo temneparypsl mexxay 0 m 5°C ¢ momydeHuem
kpucramnueckoii @opmel B coenunenust dopmynsl ID; u E”) ¢unbrpoBaHme, mpoMbIBKa
CMECBIO alleTOHUTPHIIA U BOJIBI U CyIlKa kKpuctamuinyeckoit @opmel B coenunenus popmynsi ID.

B 36-0oM KOHKpPETHOM BapHaHTEe OCYIIECTBJIEHMS, IJIsI CHoco0a, OMHUCAHHOTO B
KOHKPETHBIX BapHaHTax ocylectsieHus 24, 25, 26, 27, 28, 29, 30, 31, 32, 33 34 u 35,
coenuHeHue GopMyJibl (2) MONYHArOT CIOCOOOM, BKIIFOYAIOIIUM CJIEAYIOIIUE CTAIHH:

a) B3aUMOJIEHCTBUE TUOPOMITUPUMHINHOBOTO COeTUHEHUsT (hopmysl (5):

Br
N
Br—( :§7F
-
)

C OCHOBaHHEM B METAaHOJIE MU METOKCHIHOM COJIBIO B AIIPOTOHHOM DPACTBOPUTEIIEC C

MOJTyYeHUEM OpOMITUPUMHIMHOBOTO COeNMHEHHUsT (hOpMYJIbI (6):

0_
N
Br—  )—F
=
(6)

b) coyeTaHHe  OpOMIMPUMHIMHOBOTO  COENUHEHHs  (POpMyJibI 6 ¢
STHHUITPUMETWICHIIAHOM B alPOTOHHOM OPTraHMYeCKOM pacTBOPHUTENE B MNPUCYTCTBUH
ocHoBanusi u Pd xaramusatopa, neoOs3atenbHo B mnpucytcrBuu Cu(l) karanmmszaropa, ¢
noJy4eHueM coenrHeHus popmyisl (7):

O_
N
—\81%(/ :\§—F
/ =
7

u

2

C) Ie-CHIMINpPOBaHUE coenuHeHus (opmyibl (7) ¢ TMONyYeHHEM NUPUMHUAHMHOBOTO
coeuHeHus (2).

B 37-oM KOHKpETHOM BapHaHTE€ OCYLIECTBICHMs, U1 Crocoda, OMUCAHHOTO B
KOHKPETHOM BapuaHTe ocyliectBieHus 24, 25, 26, 27, 28, 29, 30, 31, 32, 33 34, 35 u 36,

coenuHenue Gopmyibl (1) MOTYHarOT MyTeM B3aUMOIEHCTBUS KapOOHOBOH KUCIOTHI (POPMYJIBI

®):
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C OKCAJIMJIXJIOPUIOM HJIM SKBUBAJICHTHBIM PEAreHTOM /ISl aAMUTHOTO CBSI3bIBAHMUS, 3aTEM
¢ N, O-puMeTnnruapokcuiaMuHoM uiu ero conbto (Hampumep, HCl conbro), B mpucyTcTBUH
OCHOBaHUs ¢ nosydeHneM amuzaa popmyusr (1°).

B 38-oM KOHKpPETHOM BapuUaHTe€ OCYIUECTBJICHHMs, U1 CTaAMi 1) W 11) crmocoda,
ONMCAaHHOTO B KOHKPETHBIX BapHaHTax ocymiectBieHus 13-37, cmocod  BKiIOYaer
KOHTaKTHPOBaHMWE TPOAYKTa PEAKUUU Mexnay amuaoM ¢opmynsl (1°) U NHPUMUANHOBBIM
coenuHeHueM ¢Gopmyiel (2) ¢ pacrBopoM, BKIouaromuMm N, O-IUMETHITHAPOKCHIAMUH WIN
€ro CoJib, W KHCJIOTOW C monyyeHneM coenuHeHus Qopmynbsl (4’). B omHOM BapuaHTe
OCYLIECTBJICHHUsI KHCJIOTa MPEACTaBIsieT COOOM BOAHYIO KHUCIOTY. bonee KOHKpETHO, KHCIIOTa
NpEeACTaBysieT COOOM XJIOPUCTOBOAOPOAHYIO KHMCIOTY. B Ipyrom BapuaHTe OCYLIECTBICHHUS
KHCJIOTA MPENCTaByIsIeT Co00 Oe3BONHYIO KUCIOTY. boee KOHKPETHO, KUCIIOTa MPENCTaBIIseT
cO0OH JIEASTHYIO YKCYCHYIO KHCJIOTY.

B HekoTOphIX BapHaHTax OCYIIECTBIEHHs, MJIsi CHOco0a KOHKPETHOrO BapHaHTa
ocymectienus 1-38, N, O-IUMETHATHAPOKCHWIAMHH WM €ro cojb (Hampumep,
THIPOXJIOPUIHYIO COJIb) AOOABIISIFOT HAa CTAANH 11).

B omHOM BapHaHT OCYIIECTBISHHS, IJIsl CIOCO0a KOHKPETHOTO BAPHAHTA OCYIIECTBICHHUS
1-11 u 13-37, npomesxyTouHoe coenuHerne Gopmysl (3) uiu (3’), 0Opa3oBaHHOE Ha CTAIHH 1),
BBIJIEJISIIOT U 3aT€M TOABEPTalOT B3aUMONEHCTBUIO ¢ N, O-TUMETUITHIPOKCUIIAMUHOM WIJIH €T0
COJIBIO (HAampHUMep, THAPOXJIOPUIHON conbo) nipu pH >5 ¢ nmonydenunem coenuHeHus GOpMyIbI
(4) i (4°), COOTBETCTBEHHO.

B HexkoTOpBRIX BapMaHTax OCYLIECTBJIECHHUs, Uil CIOCO0a KOHKPETHBIX BapUaHTOB
ocyuectineHus 1-38, ocHOBaHUE Ha CTAUH 1) IPEACTABIIAET COOOH H-OyTHIITUTHH.

B HexoTOpbIX BapuaHTax OCYLIECTBJIEHUs, U1 Croco0a KOHKPETHOrO BapuaHTa
ocymecTBieHus: 1-38, anmpoTOHHBIN pacTBOpuTENb Ha craauu i) npexactasisier coboit THF,
rexcaH uiu cMech THF u rexcana.

B HeKoTOpBIX BapHaHTaxX OCYLIECTBJCHUs, Ui CIOCO0a KOHKPETHBIX BapUaHTOB
ocymectsiaeHusi 1-38 ucnonb3yror 0,5 unau 0,6 skBuBaneHTOB VN, O-AUMETHITHIPOKCUIAMUHA
TUAPOXJIOpUAA Ha KAKABIA OAMH SKBUBAJICHT MUPUMHIWHOBOTO COEAMHEHUs! Gopmysbl (2) B
peaKIuu CTaIuH ii).

B HeKoTOpBIX BapHaHTax OCYLIECTBJICHUS, Ui CIIOCO0a KOHKPETHBIX BapUAHTOB
ocymecteienus 2, 4, 6, 8, 10, 11, 12, 14, 16, 18, 20, 22, 23, 24, 26, 28, 30, 32, 34, 36, 37 u 38,
OCHOBaHUE MPUCYTCTBYET B PEAKLIUU CTaaAWH 1i1). B OHOM BapHuaHTe OCYIeCTBICHUS] OCHOBAHHE
npeAcTaBisieT coOOH KapOOHAT Kausl.

B HeKoTOpBIX BapHaHTax OCYILIECTBJICHHUS, U CIIOCO0a KOHKPETHBIX BapUAHTOB
ocymecteienus 3, 5, 7, 9, 10, 11, 12, 15, 17, 19, 21, 22, 23, 25, 27, 29, 31, 33, 35, 36, 37 u 38,
OCHOBaHUE TIPUCYTCTBYeT B pEaKUWU CTaauu 1iia). B OgHOM BapuaHTe OCYINECTBIICHHS
OCHOBaHUE MPENCTaBIsAeT COO0H KapOOHAT KaJusl.

B HekoTOpBIX BapMaHTax OCYILIECTBIEHMs, JUII CHOco0a KOHKPETHBIX BapHAHTOB
ocymecteienus 3, 5, 7, 9, 10, 11, 12, 15, 17, 19, 21, 22, 23, 25, 27, 29, 31, 33, 35, 36, 37 u 38,

He T0OABJISIIOT HUKAKOTO OCHOBAHUS JJISL PEaKLUH CTAIUH 111a).
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B HekoTOpBIX BapHaHTax OCYILIECTBIEHHUs, U1 CIOCO0a KOHKPETHBIX BapHAHTOB
ocymectsinenus 3, 5, 7, 9, 10, 11, 12, 15, 17, 19, 21, 22, 23, 25, 27, 29, 31, 33, 35, 36, 37 u 38
UCTIONB3YIOT THAPA3UH FUPAT B PeaKLUU CTAANH iiia).

B HexkoTOpBIX BapHaHTax OCYLIECTBJIEHHUs, Uil CIOCO0a KOHKPETHBIX BapUaHTOB
ocymectsnenus 3, 5, 7, 9, 10, 11, 12, 15, 17, 19, 21, 22, 23, 25, 27, 29, 31, 33, 35, 36, 37 u 38,
OCHOBaHME TIPUCYTCTBYeT B peakiuu cTaguu iiib). B ogHOM BapuaHTe OCYLIECTBIICHHS
OCHOBaHME MpPEACTaBIsIET COOOH ajKOKCuA. B apyrom BapuaHTe OCYLIECTBIEHHsSI OCHOBaHHE
npexacrasisier coboi Tper-Oyrokcun autus (LTB), tper-Oyrokcun kamus (KTB) wmu tper-
oytokcun Hatpus (STB). Eme B oqHOM BapuaHTe OCYIIECTBJIEHHS OCHOBAaHUE MPEICTABIISIET
coboli Tper-OyTokcua nuTusi. B ApyroMm BapuaHTe OCYILIECTBJICHUS OCHOBAHHE MPEICTABISET
coboii Ouc(rpumermwicwmmin)amud (HMDS), 6uc(tpumernncwimn)amun Hatpusi (NaHMDS),
ouc(rpumerwicummn)amun gutus (LIHMDS), ouc(tpumernncuman)amun xamus (KHMDS),
NaH wmn nuusonpormnamun nutust (LDA). B onHoM BapuaHTe OCYINECTBJICHHS OCHOBAHHE
npexacrasisiet codort NaHMDS, LIHMDS nmm KHMDS.

B HekoTOpBRIX BapMaHTaxX OCYILIECTBICHUS, Ui CIOCO0a KOHKPETHBIX BapHUAHTOB
ocymectinenuss 4-12, 16-38 nmemerunupoBaHWe Ha CTaaud 1V) OCYLIECTBISIIOT C
WCTIOJIb30BAaHMEM BOJHOM KHCIIOTHI, U BOAHAS KUCIOTa mpencrassier codoit HCI.

B HeKOTOpBIX BapHaHTax OCYLIECTBIECHUS, U1 CIIOCO0a KOHKPETHBIX BapPHAHTOB
ocymecteineHus 8-12 u 20-38, ocHOBaHWE MPHUCYTCTBYET B peakuuu ctanuu vi). B omHOM
BapUAHTE OCYIIECTBIEHUS] OCHOBAHUE MPEICTABISIET COOOH OCHOBaHNE XYHUTa.

B HexkoTOpBRIX BapMaHTax OCYLIECTBJIECHHUs, Uil CIOCO0a KOHKPETHBIX BapUaHTOB
ocymectsineHus 8-12 u 20-38, ocHOBaHHE HE MPUCYTCTBYET B PEAKLIMU CTAIHH V1).

B HexkoTOpBIX BapHaHTax OCYLIECTBJIEHHUs, U1 CIOCODa KOHKPETHBIX BapUaHTOB
ocymectsienus 10, 11, 12, 22, 23, 36, 37 u 38, MeTOKCUIHAs COJIb HA CTAAHH &) MPEICTABISAET
coboit MeONa, MeOLi, MeOK wnnmu MeOCs. B ogHOM BapuaHTe OCYLIECTBIEHHsS OCHOBaHHE
npexacrassieT coboit MeONa.

B HeKOTOpBIX BapHaHTaxX OCYLIECTBJCHUS, Ui CIOCO0a KOHKPETHBIX BapUAHTOB
ocywectsienus 10, 11, 12, 22, 23, 36, 37 u 38, anpOTOHHBII OPraHUYECKUIN PaCTBOPUTEND Ha
cranuu b) mpexncrasnsier coboii mpocToit 3¢up. B omHOM BapuaHTE OCYINECTBJIEHHS MPOCTOM
a¢up npeacrasisier cOO0N MeTUI-Mpem-OyTHIIOBBIH 3 up.

B HekoTOpBIX BapHaHTax OCYLIECTBJICHUS, Ui CIIOCO0a KOHKPETHBIX BapUAHTOB
ocymectsiaenus 10, 11, 12, 22, 23, 36, 37 u 38, oCHOBaHME Ha CTAJAWH C) MPEICTABISIET COOOM
TpusTHIaAMUH, ocHOBaHue Xynwura, Et2NH, iProNH, nmunepunun, nupponuans, KoCOs, NaxCOs,
Cs2COs wm KsPOs4. B omHOM BapuaHTE OCYILISCTBJICGHHST OCHOBAHHE MPENCTaBISIET COOOM
TPUSTHUIIAMHUH.

B HeKkoTOpBIX BapHaHTax OCYLIECTBJIECHUS, U CIIOCO0a KOHKPETHBIX BapUAHTOB
ocymectsiaenust 10, 11, 12, 22, 23, 36, 37 u 38, Cu(l) xarammzarop u Pd karammsarop
NPUCYTCTBYIOT B peakuuu craauu ¢). B ogHoM Bapmanrte ocymectsienus Cu(l) karamuzarop
npeacrasisier codoit CuCl, CuBr, Cul nmu CuOTf. B onnom Bapuanrte ocymectsienus: Cu(l)

karanuzatop npexacrasisier coboii Cul. B apyrom BapuanTe ocymectBiaenus Pd karanmsartop
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npencrassietr coooit PACl2(PPhs),.

B HexkoTOpBRIX BapMaHTax OCYLIECTBJIECHHUs, U1 CIOCO0a KOHKPETHBIX BapUAHTOB
ocymectsienus 10, 11, 12, 22, 23, 36, 37 u 38, ne-CuminpoBaHue Ha CTaIUU C) OCYLIECTBIISIOT
C UCHONb30BaHHEM (PTOPUAHOrO peareHTa. B HEKOTOPBIX BapuaHTax OCYLIECTBICHUS
(bTopunHbIi peareHT npeacrasisier coboit KF.

B HEKOTOpBIX BapHAHTaX OCYLIECTBJIEHUS, Ul CIoco0a KOHKPETHBIX BApHAHTOB
ocymectBiaenuss 11, 12, 23, 37 u 38, OKCanuIXJOpUI MOABEPrarOT B3AUMOAEHCTBUIO C
coenquHeHneM ¢opmynbl (8) wiu (8’), a 3arem ¢ N, O-TUMETHITHIPOKCHIAMHHOM
TUIPOXJIOPUIOM B TMPHUCYTCTBUM OCHOBaHUS. B OJHOM BapuaHTe OCYIIECTBIIEHHS OCHOBaHUE
npexacrasisier coboi K2COs.

Takxe HacTosmuM u300peTeHHeM OO0ECHeYMBAIOTCS COCOUHEHHUs, IOJyYeHHbIE
croco0aMH MO HACTOsIIEMYy H300peTeHHi0. B OqHOM BapuaHTe OCYINECTBJIEHUS HACTOSIIEE
n300peTeHne HanpaBiIeHo Ha coenuHenune popmydel (3), (4), (37), (47), (14), (18), (15), (19), (20)
uia (21). B onHOM BapuaHTe OCyIIECTBIEHHs, A coenuHenus dopmyabl (3) mmu (4), R!
npeAcTaBisieT coO0H S-dlieHHOe TeTepoapuiIbHOE KOJbIO. B pyromM BapraHTe OCYINECTBIIECHUS,
ans coemunenus dopmynbl (3) umu (4), R! npencrasnser coboii He3ameleHHOe S-uneHHOE
reTepOapIIIbHOE KOJIBIIO, COAepIKaliee 10 2 KOJbIEBBIX T€TePOATOMOB, BEIOPAHHBIX U3 TPYIIIIbI,
cocrosiedi u3 N u O.

B onHoM acmekTe Hacrosiee n3o0pereHne odecrieunBaeT Kpucraumieckyro @opmy A
coenuneHust ¢popmynsl IA. B omHom BapmanTe ocymecTtBieHuss @opma A XapaKTepH3yeTcs
PEHTI€HOBCKON IMOPOLIKOBOH AM(PPaKTOrpaMMoii, MO CYLIECTBY AHAJIOTUYHOM TOH, KOTOpas
nokasaHa Ha @ur. 1. B gpyrom Bapuante ocyuectBieHuss ®opma A HMeET PEHTIE€HOBCKYIO
MOPOLIKOBYIO TU(paKTOrpamMMy, rnokasanHyo Ha ®@ur. 1. B apyrom BapuaHTe OCyILIECTBIEHUS
®opma A uMeeT MO MeHbIIEH Mepe OAWH, ABA, TPU, YEThIpPE, IAThb, LIECTb, CEMb WM BOCEMb
OCHOBHBIX TMKOB Ha PEHTr€HOBCKOW mopoukoBoi mudpakrorpamme (XRPD), BbIOpaHHBIX 13
4,2,9,1,9,8,17,2,17,7, 18,2, 27,5 u 36,0 rpanycos yria 20.

B onHom BapuanTe ocymectBieHuss PopmMa A HMMeeT HauaJo 3HAOTEPMUUYECKOTO
nepexona (m.e. TeMrepatypy IUIaBlieHHs) mpu Temneparype mexay 155°C u 170°C, mexny
160°C u 165°C, mexnay 162°C u 164°C unu mexnay 162,5°C u 163,5°C Ha Tepmorpamme
nuddepernmanpHoi ckanupyromei kajgopumerpuu (DSC). B npyrom BapuaHTe OCYIIECTBIICHHUS
dopma A nMeeT Haudajlo 3HI0TepMUdeckoro nepexoaa mpu 163,1 °C.

B HekoTOpBIX BapuaHTaX OCYIIECTBIEHUS, KOMITO3ULIMS coenuHeHus (opmynbl [A
conepxuT 1o Menbinei mepe 70%, 80%, 90%, 95%, 98%, 99%, 99,5% wumu 99,9% mno macce
COEMHEHUsI, KOTOPOE MPENCTABISIET COO0H KpucTaumieckyro @PopMy A COeTUHEHUS.

Onucanue yeprexei

@ur. 1 nmoka3piBaeT PEHTTEHOBCKYIO MOPOIIKOBYIO MTU(PAKTOrpaMMy KPUCTAUTHIECKON
®opmbl A coenraeHust popmysl TA.

@ur. 2 nokasbBaer DSC npoduine kpuctammndaeckoir @opmer A coenuHeHUs1 GOPMYJIbI
IA.

@ur. 3A MoKa3bIBAET PEHTTEHOBCKYIO MOPOLIKOBYIO NU(pakTOrpaMmMy KpUCTALTHIECKON
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®opwmel B coenunenus popmyinsl ID B nuanazone yrina 20 ot 5 1o 45 rpaaycos.

@ur. 3B noka3pIBaeT PEHTTEHOBCKYIO MOPOIIKOBYIO AU(PPAKTOrpaMMy KPUCTAJUTNIECKOM
®opwmebl B coenqunenus popmyisl ID 1o u nocne xpaneHus B TeueHue 14 mecsues.

@ur. 3C nokas3pIBa€T PEHTIE€HOBCKYIO MOPOIIKOBYIO AH(PPAKTOrpaMMy KPUCTAJUINYECKOM
®opwmsbl B coenunenus popmyisl ID B nuanasone yria 20 ot 3 1o 40 rpanycos.

IMoapo6Hoe onucanue u3odpereHust

Janee OynyT moapoOHO OMMCAHbI HEKOTOPBIE BAPHUAHTHI OCYIIECTBJICHUS] H300pEeTeHMs,
NPUMEPbl KOTOPBIX MPOWJUTIOCTPUPOBAHBI B MpPUJIAraeéMbIX CTPYKTypax H ¢opmysax. XoTs
n3o0pereHune OyeT OMUCAHO B CBSI3U C MEPEYNCIEHHBIMU BAPUAHTAMH OCYLIECTBJICHUS, CIIETYeT
NIOHMUMATb, YTO OHHM HE TPEAHA3HAYEHBI JUIs OrpaHu4eHus: n3oopereHus. Tounee, n3o0peTeHme
NpeAHA3HAYEHO /ISl OXBaTa BCEX aJbTEPHATUB, MOAM(DHUKAIMH U S5KBUBAJIEHTOB, KOTOPBIE MOTYT
OBITh BKJIFOUYEHBI B 00BEM HACTOSIIETO U300peTeHMUs], KaK onpeneiaeHo Gopmysiol n3odpeTeHus.
Hacrosiimee nzoOpereHne He OrpaHUYHMBAETCS CMOCOOAMU W MaTepUaaMH, ONMUCAHHBIMU B
HACTOSILIEH 3asBKe, HO BKJIOYaeT JroOble CnocoObl W MaTepuaibl, NOAOOHBIE WM
SKBHUBAJCHTHBIE TEM, KOTOpBbIE ONHCAaHbl B HACTOALICH 3asBKE, KOTOpPbIE MOTYT OBITh
UCTIONIb30BaHbl MPU OCYIIECTBOCHWH Ha MPAKTHUKE HACTOALIEro n3odpereHus. B ciydae, ecnu
OJlHA WJIM HECKOJbKO W3 BKJIIOUEHHBIX JIMTEPATYPHBIX CCHUIOK, MAaTEHTOB WJIM AHAJOTMYHBIX
MaTepuaioB OTJIMYAKOTCS WIM MPOTHUBOpEYaT HACTOslled 3asBKe, BKJIOYas, HO He
OTPaHUYUBASICH HTUM, OIPENEICHHbIE TEPMUHBI, UCIIONb30BAHNS TEPMUHOB, ONHMCAHHBIE METObI
U T.I1., IPEUMYLIECTBO UMEET HACTOSIAsl 3asIBKA.

Onpeodenenus u o0uaa MePMUHONOUA

B mensx HacTOsIEro pacKkpbITUs XHUMHUYECKHE 3JIEMEHTHl WICHTU(UIMPOBAHBI B
cootBercTBuM ¢ [lepuomuueckoii Tabmmueit snemenros, Bepcueli CAS u CripaBOYHMKOM MO
xuMuu U ¢usuke, 75-¢ m3a. 1994. Kpome Toro, ofmme NpUHLMIBI OPraHUYECKOW XHMHH
onucanbl B "Organic Chemistry", Thomas Sorrell, University Science Books, Sausalito: 1999, u
"March's Advanced Organic Chemistry", Sth Ed., Smith, MB and March, J., eds , John Wiley &
Sons, New York: 2001, KOTOpbIE TOJHOCTBIO BKJIKOYEHBI B HACTOSIIIYIO 3asBKY MOCPEICTBOM
CCBUIKH.

Tepmun "konbreBoit aTom" oTHOCUTCS K atomy, Takomy kKak C, N, O umu S, KOTOpBIi
SIBJISIETCST YaCTBIO KOJIbIIAa (KOJNbLA BKJIIOYAIOT, HAMPHUMEpP, LUKIOATH(ATHUECKOE KOJBIIO
(HampuMep, UMKJIOAJKHIBHOE KOJBIO), TeTEPOLUKINYECKOe KOJbLO, apHIbHOE KOJIBIO
(HanmpuMmep, PEeHMITBHOE KOJIBIIO) HITH FeTePOAPHIIbHOE KOJIBIIO).

"3amernaemMblii KOJBLIEBOH aToM" mpeacTaBisieT coOOi KONBLEBOW aTOM yriepona WIiIH
a30Ta, CBSI3aHHBIA MO MEHbLIEH Mepe ¢ OAHMM aTOMOM Boxopona. Bomopon HeoOsi3aTenbHO
MOXET OBITh 3aMeIIeH MOAXOASIIEH rpy ol 3aMmecTuTes. ""3amMmeraeMblii KOJIbLEeBOH aToM" He
BKJIIOUAET KOJIbLIEBbIE aTOMbI yIJIEpOAA WJIM a30Ta, IZie CTPYKTypa MOKa3bIBaeT, YTO OHH YKe
CBsI3aHbI C OJJHOM WJIM HECKOJBKMMH IPYNIaMH WIH 3aMECTUTENIMU, OTIMYHBIMU OT BOJOPOJAA,
U aTOMBI BOIOpOAA Ul 3aMelleHHst OTCYTCTBYIOT. Korma kakoe-nmOO KOJNBLO SIBJISIETCS
HeoOsI3aTeNIbHO 3aMELEHHbIM, CIIEIYET MOHUMATh, YTO OHO MOXKET OBITh 3aMELIEHO 110 OAHOMY

WM HECKOJbKHM MHJIKM BCEM €ro 3aMCIIa€MbIM KOJBHOECBBIM aTrOMaM B 3aBHCHMOCTH OT
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KOJINYECTBA BO3MOJKHBIX 3aMECTUTENEH.

Kak npaBuno, TepMuH "3aMelieHHbIH" OTHOCUTCS K 3aMEHE OJHOTO WMJIM HECKOJIbKHX
BOJIOPOJHBIX PAIUKAJIOB JAHHOW CTPYKTYPBI APYTUM YKA3aHHBIM PAJAMKAJIbHBIM 3aMECTUTENEM,
OTIIMYHBIM OT BOAOpPOZAA (HEKOTOPBIMH HEOTPAHMYUBAIOIIMMHU IPUMEpaMH MOTYT OBITh
TUAPOKCH, (PeHUIIBbHBIN WM aNKWiIbHBINA panukain). Ecnu crpykrypa uinm (parMeHT sBISIIOTCA
"He0oOsM3aTeIbHO 3aMEIEHHBIMU", OHU MOTYT OBITh 3aMEIIEHHBIMHU HJIH He3aMeIleHHbIMH.

Korzaa oHO Ml HECKOJIBKO MOJIOKEHUH B CTPYKTYPe MOTYT OBITh 3aMEIleHbl OTHUM WUJIH
HECKOJIbKUMH 3aMECTUTEIISIMH, BBIOPAHHBIMHU M3 YKA3aHHOW TPYTIbI WK MEPEUHs, 3aMECTUTEINb
WIA 3aMECTUTENIM B KKAOM TOJOKEHUH MOTYT ObITh "HE3aBUCHMO BBIOpaHbI", YTOOBI OBITH
PaBHBIMH WJIM OAMHAKOBBIMU Ha Ka)KIOM TOJIOXKEHUU W JJISl KaXKJIOTO CiIy4asi, €CJIM He YKa3aHO

uHoe. Hampumep, ecmu Qenun s3amemen gsyms samectuteqsmu R u xawmerii R

,
HE3aBUCHMO BbIOpaH M3 rajloreHa U MeTHJIa, 3TO 03Ha4aeT, uTo B kKaxaoM ciyudae R'% ornensro
BLIOpaH U3 rajioreHa uiau Metuia;, Hanpumep, onun R1% moxer 6b1Th GTOpOM, a ApyroOii MOXKET
OBITH METHJIOM, HJTH 00a MOTYT OBITh XJIOPOM U T.JI. AHAJIOrMYHBIM 00pa30M, €CITU 3aMelaeMbIi
aToM cBsi3aH ¢ Oojee yeM ogHMM BopoponoM (Hampumep, CHs; wnun NH»), 3amectutenu MoryT
ObITb "HE3aBUCHUMO BBIOpaHbI", YTOOBI OBITH PABHBIMH WJHM OJUHAKOBBIMH Ha KasKIOM
MIOJIOXKEHUH U JUISl KQXKJIOTO CIIydasi, €ClIM He yKka3aHo nHoe. Hampumep, ecnu metun (Harpumep,
CHs5) 3amemen asyms 3amectutensmu R u xaxnerit R nesasucumo eibpan u3 ranoreHa u
MeTHJIA, 5TO O3HAYaeT, uTo B kaxaoM ciyuae R'% ornensHo BeIOpaH U3 ramoreHa uiM MeTHA;
nanpumep, onuH R'® moxer GbiTh (TOpOoM, a JApyroil Moxker ObITb METHJIOM (Hampumep,
CHF(CH3), unu o6a moryT ObiTh xsopoM (Hanpumep, CHCl2), u t.1.

Bribop 3amectureneit U KOMOWHALUN, TPEAYCMOTPEHHBIX HACTOSIIUM PACKPBITHEM,
BKJIFOYAET TOJIbKO T€, KOTOpbIe NPUBOASAT K OOpa3sOBaHUI0 CTAOMJIBHBIX MM XUMHUYECKH
BO3MOXKHBIX coequHeHui. Takue BbIOOphI U KOMOMHALIMHN OyIyT OUEBUAHBI IJIs1 CIIELUAUCTOB B
JaHHOUM 00JIACTH TEXHUKU M MOTYT OBITh ONpeneieHbl 0e3 U3JIHIIHEr0 SKCIEPUMEHTUPOBAHUSL.
TepmuH "cTaOWNIBbHBIN", KaK HUCIOJNB3YETCS B HACTOSIIEH 3asBKE, OTHOCHUTCS K COEIUHEHHSIM,
KOTOpbIE MPAKTUYECKH HE HM3MEHSIOTCS, KOrZa MOABEPraroTCs YCJIOBUSM, O0ECHeuHBarOIINM
BO3MOJKHOCTh WX TMIOJIy4YEHUs, IETEKIMU W, B HEKOTOPBIX BapPUAHTAX OCYIIECTBIIECHUS, HUX
BBIJICJICHHsI, OYMCTKH W WCIOJb30BAaHUS Ui OOHOW MJIM HECKOJIbKHMX LEJIel, PacKPBITBIX B
HACTOSIIIEeH 3asiBKe. XUMHUYECKH IOCTIDKUMOE COCIUHEHHE TPEACTaBIsieT COOOW COEAMHEHHE,
KOTOPOE MOXKET OBITh IMOJIyY€HO CIEHATUCTOM B JaHHOH 00JaCTH HA OCHOBAHWU PACKPBITHIX B
HACTOSILIEH 3asiBKE CBEEHHH, JOTIOJHEHHBIX, €CJIM HEOOXOIMMO, COOTBETCTBYIOIIMMH 3HAHUSAMHU
B IaHHOH 00JacTH.

®paza "BmIOTh A0", KaK HCMOJB3YETCS B HACTOALIEH 3asiBKE, OTHOCHUTCS K HYJIO HIH
a000My LEJIOMY YHCIy, KOTOPO€ PAaBHO WM MEHbIIE YHCa, CIEAYILero 3a ¢pasoii.
Hampumep, "Brutots 1o 3" o3navaet moboe u3 0, 1, 2 uimu 3. Kak onucaHo B HacTosIIIel 3asBKe,
yKa3aHHBIN YUCIIOBOHM HANa30H aTOMOB WJIM 3aMECTHUTENeH BKIIOUAaeT Jr000e IeNoe YHUCIO B
5TOM auanaszoHe. Hanpumep, rpynna ¢ 1-4 aromamu moxetr umets 1, 2, 3 umm 4 aroma. Korna
nrobasi mepeMeHHasi BCTpevyaercsi 00jiee OTHOro pasa B JIIOOOM TOJIOKEHUH, €€ OINpeleIeHUe B

KQXJIOM CJy4ae He 3aBUCUT OT Joboro apyroro ciydas. Korma rpymma 3amermnena O
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KOJINYECTBOM OTIPENIEIEHHON EPEMEHHOI, 3TO O3HAYAET, YTO TPYIINA SBISETCS HE3aMEIEHHOM.

Ecnmu Tompko oOAMH M3 H30MEPOB HE IIOKa3aH WM HE Ha3BaH KOHKPETHO,
NOJPA3yMEBAETCs, YTO CTPYKTYpPBI, IPEACTABIEHHbIE B HACTOSIIEH 3asBKe, BKIIOYAIOT BCE
CTepeon30MepHbIe (HAIIpUMep, SHAHTHOMEPHBIE, TUACTEPEOMEPHbBIE, aTPOIIOM30MEPHbIE U LIUC-
TpaHC-U30MepHbIe) (GOpPMBI CTPYKTYphl, Hampumep, R u § KkoHurypauum ans Kakaoro
ACMMMETPUYHOTO LieHTpa, Ra u Sa KoHpUTrypaluu 1 KaKI0W aCUMMETpUIHON ocH, (Z) u (F)
KOH(QUTypauuu IBOWHOH CBS3M, a TaKKe LHUC- W TpaHC-u3oMepsl. I103TOMy OTHENbHBIE
CTePEOXMMHUYECKHE M30MEPBI, a TAKXKE paleMaTbl U CMECH YHAHTUOMEPOB, AHACTEPEOMEPOB U
LUC-TPAHC-U30MEPOB COETUHEHHI MO M300PETEHUIO BXOASAT B 00BEM HACTOSIIIETO M300PETEHUSI.
Ecnu He ykazaHO WHOe, Bce TayTOMEpHbIe (POPMBI COEIMHEHUI MO HACTOALIEMY H300pETEHUIO
TaK:Ke BXOIAT B 00BEM U300pETEHUSI.

B onHOM BapmaHTe OCYIIECTBJICHHS! HACTOSIIEE PACKPBITHE MOXKET BKJFOYATh 3aMEHY
Bofopozia jeiitepueM (To ecth “H), 4TO MOXKET JaThb ONpEJENeHHbIE TepaneBTUYECKUE
NPEeUMYIIecTBa, OOYCIIOBJICHHbIE OoJbinell MeTabOMUYeCKON CTa0MIBHOCTBIO (Hampumep,
YBEJIIMYEHHBIM BPEMEHEM TOJNYKU3HH 1N VIVO WM CHIDKEHHBIMU TPeOOBAaHHUSMHU K JO3HPOBKE),
U, CJIEIOBATENILHO, MOKET OBITh NPEATIOUTUTENbHBIM B HEKOTOPBIX 00CTOSTENbCTBAX. MeueHHbIe
AelTepreM COeIMHEHHs 10 HaCTOALIEMY H300PETEHHIO, KaK MPaBUIIO, MOXKHO TTOJTyYUTb, CIEAYS
NpOLEaypaM, aHAJOTHMYHBIM TE€M, KOTOPbIE ONMHCAHBI HA CX€MaxX W/WJIHM B NPUBEICHHBIX HUXKE
npuMepax, MyTeM 3aMelIeHNs] HeleHTepUPOBAHHOTO PeareHTa 1eHTepUPOBAHHBIM PEareHTOM.

Tepmun "ammuparudeckmit", kak, Hampumep, B "amudarudeckoil rpynme" UM
"anmudarnueckol 1enu”, 03HAYAeT HEPA3BETBJCHHYIO WM PA3BETBICHHYIO VIJIEBOAOPOMHYIO
(0Opa3oBaHHYIO TOJNIBKO YIJIEPOJOM U BOJOPOIOM) L€Ib, KOTOPAsl MOJHOCTHIO HACHIIIEHA MU
COIEP>KUT OJHY WJIM HECKOJbKO eIUHHUI] HeHachleHHocTu. [loaxomsmue anudatuyeckue
IPYIIbI BKJIIOYAIOT, HO HE OrPAaHUYUBAIOTCS ATUM, JIMHEHHbIE UM Pa3BETBICHHbIE, AJIKUIIbHBIE,
AJIKEHWJIbHbIE WJIM AJIKUHWIbHbIE Trpynmbl. KOHKpeTHble npuMepbl amu(aTHuecKux TPy
BKJIFOYAIOT, HO HE OTPAHUYMBAIOTCS] STHM: METUJI, STUJI, POMUJI, OyTUJI, H30MPOIHII, U300y THII,
BUHIJI, BTOP-OyTHII, TPeT-Oy T, OYyTEHMJI, MPONAPTHII, AlleTHUJICH U T.11. AyndaTiyeckas rpymnma
Oymer mnpencraBieHa TepMUHOM "Cy.y anmudaruueckass rpynma"; Tae X Wy SBISIFOTCA
MHHHMAJIbHBIM U MaKCHMAJbHBIM YHCJIOM aTOMOB yriepoaa, oOpa3yroimux anudaTHUeCKyro
uenb. Anudarudeckas rpymnmna Oyaer npencrapiieHa TepMuHoM "Cyx anudaTudeckas rpymma' st
yKa3aHMsI, 4TO OHA 00pa30BaHa X YHCJIOM aTOMOB YIJIEpPOAa.

TepMuH “ankun’, Kak, Hampumep, “ajJKuibHas LeNb WIM “alKuibHas TIpynna’, B
KOHTEKCTE HACTOSIIEeH 3asBKH, OTHOCHTCS K HACBIIEHHOMY HEPa3BETBICHHOMY (Hampumep,
JUHEHHOMY) WJIM Pa3BETBJICHHOMY OJHOBAJEHTHOMY YIJIEBOIOPONHOMY pamukany. Cx ankuin
npeacTaBisieT coOOH aNKUIBHYIO LIEMb, COMEPIKAIYI0 X aTOMOB YIJIEPOAA, TAE X MPENCTaBIIsET
coboii nenoe uncno, oTudHoe OT 0. “Cyy aNKuir’, T X U Y NPENCTaBISIIOT COOOH Ba pa3HbIX
Henplx 4ucia, oba ommmyeble oT 0, mpeacTaBisieT cOOOH aNKMIBHYO LEMb, COIAEPIKALIYIO
KOJIMYECTBO aTOMOB yIjepoAa Mexnay X Uy, BkmouutenbHo. Hampumep, Cis ankwn
NpeAcTaBisieT COOON aJKwWil, Kak ONpeNeieHO BBIlIe, COolep Kalluil 000e KOJMYECTBO aTOMOB

yriepona mexay | u 6. Ilpumeps! ankUIbHBIX TPYNIT BKJIKOYAKOT, HO HE OMPAHUYUBAIOTCS 3TUM,
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et (tT.e. Ci amkun), atun (t.e. Cy ankwn), H-nponw (Cs ankwn), wsonponmn (npyroi Cs
aJIKUIT), H-OyTHII, 300y THII, BTOP-OYTHII, TPET-OyTHII, IEHTWII, TEKCUJI, TeNTHJI, OKTHII U T.I1.

Tepmun “ankenun” (kak B “aJKEHWJIbHOW Lenu WK “aJKeHWIbHOW rpymme’),
OTHOCUTCSI K  HEpPa3BETBICHHOMY (Hanmpumep, JUHEWHOMY) WM  Pa3BETBICHHOMY
OJTHOBAJICHTHOMY VIJIEBOJOPOAHOMY paauKaly C [0 MeHbLIeH Mepe OIHHUM YYacCTKOM
HEHACBIIIEHHOCTH, KOTOPBIH MPENCTaBiseT coOOl yriepos-yriepoaHyto, sp> JBONHYIO CBA3b,
I7ie aJIKeHUIbHBIN pajiKall BKJIIOYAeT pajAuKalibl, UMEIOIINEe “IuC” U “TpaHC” OpPHEHTALUU, WU
UCTIOJIB3Yysl alIbTEPHATUBHYI0 HOMEHKJIATypy, “F” u “Z” opueHTtauuu. IIpumepnl ajkeHUIIOB
BKJIFOYAIOT, HO HE OPAaHMYUBAIOTCS STUM, BUHWJI, aJUTHIT U T.11. Cx aJKeHWJ MpeacTaBisieT coOoit
AJIKEHWIBHYIO IIeTlb, U COAEPIKAIlYI0 X aTOMOB yrjepoja, e X MPEeACTaBisieT COOOW wLenoe
yrcno, ommyHoe oT O wim 1. AJBTepHATHUBHO, alKeHWIbHAs Tpymnma OyJeT NpencTaBlieHa
TepMUHOM “Cxy alKEHUT ', TA€ X U y O3HAa4al0T MMHHMMAaJIbHOE U MaKCHUMAaJIbHOE KOJHYECTBO
aTOMOB yTJIepozaa, 00pa3yIOINX AIKEHUIBHYIO LETb.

Tepmun “ankuHmr’ (kKak B “aJKUHWIBHOH LMy’ WM “aJKUHWIbHON rpymme”),
OTHOCHUTCS K  HEpPa3BETBICHHOMY (mampumep, TUHEWHOMY) WJIH  Pa3BETBICHHOMY
OJHOBAJICHTHOMY VTJIEBOJOPOAHOMY paguKajdy C IO MEHbLIEH Mepe OIHHUM YYaCTKOM
HEHACBILIEHHOCTH, KOTOPBIA MPEACTABIsIeT COOOH YIIIEPOA-YIIIEPOIHYIO Sp TPOWHYIO CBSI3b.
IIpuMeps! BKIFOYAIOT, HO HE OTPAHUYHMBAIOTCS 3TUM, STUHWI, MPONMUHMI U T.I. Cx amKuHWI
npeAcTaBisieT CcoOOH aJKUHWIBHYIO IIelb, COAEpIKALIYKd X AaTroOMOB yIylepoaa, Tae X
npeacTasisieT coOol 1enoe yucio, omndHoe oT O win 1. AnbTepHATHBHO, aJKUHIIIbHAS TPYTINa
Oyner npencrasieHa TepMHUHOM “‘Cxy aTKMHWI , TO€ X M Yy O3HAYAIOT MHHHMAJIBHOE H
MaKCHMaJIbHOE KOJIMUECTBO aTOMOB YIJIEPOAa, OOPa3YIOIINX aJIKUHUIBHYIO LIEIb.

Tepmun "uuknoanmudaruueckuit', kak B "UuUKIOATM(ATHYECKOM KOJIbLE"  HIIH
"uKIoanugpaTuyeckol Tpymnmne”, OTHOCHUTCS K KOJbIEBOH CHCTeMe, OOpa3OBaHHOW TOJIBKO
aTOMaMM YIJIepOoAa U BOJOPOJA, KOTOpAasi MOJIHOCTBIO HACBINEHA WM COJAEPXKUT ONHY WU
HECKOJIbKO ~ ©IMHHI]  HEHACBIIEHHOCTH, HO He  sBisgercss  apoMatmueckon.  Cx
UKIoaU(aTHYecKast TpyIa MPeaCcTaBiIsaeT cCOOON HUKI0aTH(ATHIECKOE KOJIBIIO, COAepKaliee
X aTOMOB yTJIepPOJa, TIe X MPENCTaBIIsIeT COOOU Ies10e YUCo, OTanYHOe OT 0. AJNIbTepHATHBHO,
nuKIoaudarnyeckoe Koiblo Oyaer mnpencraBieHO TepMHHOM "Cyxy HuKiIoanudaTHyecKas
rpynmna"; e X Uy SIBISIOTCS MUHUMAJIbHBIM U MaKCHMAJIbHBIM YHCJIOM aTOMOB YTJIEPOAA,
oOpasyromux nukiIoanudparnueckoe Koaplo. Ilogxomsimue nuKIOATH(pATHUECKHE TPYITIBI
BKJIFOYAIOT, HO HE OTPAHWYMBAIOTCS 3THUM, LUKJIOAJKWII, IHKJIOAJKEHHS W IHKJIOAJKUHILI.
ITpumeps! anudaTU4ecKux TPYNN BKIFOYAT [HKJIONPONWI, LHUKJIOOYTHJI, LHUKJIOIEHTHI,
LIUKJIOTICHTEHIJI, [HKJIOTEKCHII, LUKJIOTeKCEHWI, LUKJIOTeNTHII, LHUKJIOTeNTeHUI, HOPOOPHMUI,
LUKJIOOKTWII, LWKJIOHOHWJ, LMKJOACIMJ, LHKJOYHISLWI, LUKIOAOAE W T.I. TepMmuH
"uKToanudaTHYecKuii” Takke BKIFOYAET MOJUIMKJINYECKHE KOJIbLEBbIE CUCTEMbI (HAIIPUMED,
OMLIMKIMYEeCKUe, TPULMKIMYECKHEe WIH TeTpanukindeckue)). Ilomumuknndeckass KoJbleBas
crCTEMa MOXKET IPEACTABIISTh COOO0H CBS3aHHYIO MOCTHKOBOH CBSI3bIO, KOHAEHCUPOBAHHYIO MU
CIIUPO CUCTEMY.

“Cpsi3aHHbIE MOCTHKOBOH CBSI3bIO” KOJbBLIEBBIE CHCTEMbl BKJIIOYAIOT JBa KOJbIIA,
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KOTOpbIE COAEpPIKAT OOIIHE ISt HUX J1BA HECMEXKHBIX KOJIbLIEBBIX aTOMA.

“KoHaeHcHpoBaHHbIe” KOJIbLIEBbIE CUCTEMBI BKJIFOYAKOT ABA KOJbIA, KOTOPBIE COAEPIKAT
o0Imue ISt HUX Ba CMEXKHBIX KOJIBLIEBBIX aTOMA.

“Crupo” KOJNBLEBBIE CUCTEMBI BKJIIOUAIOT ABAa KOJIbIA, KOTOPBIE COAEp kAT OOIUH AJis
HUX OZIUH I'PAHUYHBIN KOJBLEBOHN aTOM.

Tepmun "tukmoankun', Kak B “LUKJIOAJKWJIBHOM KOJbIEe WIH ‘IUKIOATKUIBHON
rpymnmne”’, B KOHTEKCTE HACTOSINEH 3asBKH, OTHOCHTCS K KOJIbLIEBOW CHUCTeMe, 0Opa30BaHHOM
TOJILKO aTOMaMH yIJiepoJa U BOAOPOJA, KOTOpasl SBISETCS IOJHOCTBIO HACBIIIEHHOM.
Ilopxopsuue UMKIOANKWIbHBIE TIPYIMNbl BKIOYAOT, HO HE OrPaHUYUBAIOTCS OTUM,
LUKJIONPONUJ, LUKJIOOYTHJI, LMKJIOMEHTHJI, LUKJIOTEKCHJI, LUKJIOTeNTWI, LUKIOTeNTeHMI,
HOPOOPHWJI, LMKJIOOKTWI, LHMKJIOHOHWJ, LMKJIOACUWJ, LUKIOYHACLW, UKJIOAOACLMI U T.IL
[uknoankmibHOe KOJBIO OyneT mpencTaBieHO TepMUHOM “Cyy IUKIOATKWI , THe X U Y
O3HAYalOT MHUHUMAJIbHOE W MAaKCHUMaJbHOE KOJIMYECTBO aTOMOB YIJiepoaa, oOpa3yroiux
LHUKJIOANKUIBbHOE KOJBbLO. TepMUH “UMKJIOATKWII TaKXKe BKIIOYAET MOJULUKINYECKUE
KOJIBLIEBBIE CHCTEMBI (Hanpumep, OWLUKIMYECKHE, TPULUKINIECKHE WUJIH TETPALMKINIECKHE).
[Momumknuyeckast KOJbIEBas CUCTEMa MOXKET NPEACTaBISTh COOOH CBSI3aHHYIO MOCTHKOBOH
CB$13b10, KOHJEHCUPOBAHHYIO UJIH CIIUPO CUCTEMY.

B xoHTekcTe Hacrosimed 3asBKH, TepMUH “apwir’ (Kak B “apUIbHOM KOJbLE WIH
“apuJIbHOM Tpynme’) OTHOCUTCS K KOJIbLIEBOH cHcTeMe, OOpa3sOBaHHOH TOJBKO aTOMaMH
yrieposaa, KoTopas sBJsieTcs apomMaThdeckoil. TepMUH Takke BKJIIOUAET MONIMLUKINYECKHE
KOJIBLIEBBIE CUCTEMBI (Hampumep, OULUKINYECKe, TPULUKINUECKHE, TETPALUKINUECKUE U T.1.).
IIpumepsl apuJIBHBIX KOJIEL[ BKJIIOYAIOT, HO HE OrPAHWYMBAIOTCS OSTUM, (eHMI, HapTH,
UHJIEHWI, (DJIyOpEHII U aHTPALIEHIIT.

Tepmun "rerepoaToM" OTHOCHTCS K OJHOMY MWJIM HECKOJBKHUM W3 KHUCJIOPOJA, CEpBI,
a3oTta, ocdopa WM KpeMHUS, BKIIFOYas JIIOOYI0 OKHUCIEHHYIO (opMy a30Ta, cepbl, Ghocdopa nimm
KPEMHMSI M BKJIFOUAsi KBATEPHU30BAHHYIO (POpMy JTIF0O0T0 OCHOBHOTI'O a30Ta.

Konpiio, koTOopoe BKJIIOUAeT JApPyrue aTroMbl, HE TOJBKO YIVIEPOJ, Ha3bIBAETCS
"rerepoumkamwioM”  (wnum  "rerepouukyiioM" Wi "TETEPOLUKINYECKHM"),  KaKk B
"TeTEepOLMKIWIBHON rpynme” Wi "TeTepOLUKIIIBHOM KOJble", WIH rerepoapuioM (Hin
"rerepoapomarrueckuM"), kak B "l'erepoapuibHOil Tpymnme" uiamM "rerepoapuiIbHOM KOJbLE".
I'erepouykiuiabpHble M TreTepoapuiibHblE KOJbLA BKJIIOYAIOT MO MEHbIIEH Mepe OUH aToM
KOJIbIIA, OTJIUYHBIN OT yriepona, MJisi oOpa3oBaHUsl KOJbLla. HeyriiepoaHblii KOJBIIEBOW aTOM
MOXeT OBbITh JFOOBIM MOAXOMASIINM aTOMOM, HO 4YacTO BBIOMPAETCS U3 a30Ta, KUCIOpPOJA WU
ceppl. | eTepOoIMKINIbHBIE KOJNbLA SIBISIFOTCS IIOJIHOCTBIO  HACBIIEHHBIMU  (HArpuMmep,
MUTEPUINHIIT) W COAEPKAT OIHY WJIM HECKOJIbKO €IMHUL] HEHACHIIEHHOCTH, HO HE SIBIISTFOTCS
apomatuueckumu (Hampumep, 1,2,3,4-TeTparuaponupuanHUI Wi 1,2-TUTrHAPONUPUANHIII).
I'erepoapuibHble KOJNbIA SIBJSIFOTCS APOMATHYECKUMH (Hampumep, NHPUAMHWI). TepMHUHBI
reTepOLUKINI U TeTepoapusl TaKKe BKIIOYAIOT MOJIMLMKINYECKHE KOJIBLEBbIE CHCTEMBI
(Hampumep, OMLIMKIMYECKHE, TPULMKIMYECKHE WM TeTpaumkinndeckue). Ilomummknngeckas

KOJIbLIEBAasi CHUCTEMAa MOXET MPCACTABIIATH coboii CBA3aHHYIO MOCTHUKOBOH CBA3bIO,
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KOH/ICHCUPOBAHHYIO WJIU CIIUPO CUCTEMY.

I'erepouyknnyeckue Kojiblla BKJIKOYAKOT, HO HE OTPAaHUUYMBAIOTCS 3TUM, CIEAYHOLINE
MOHOLMKJIBL  2-TeTparunpodypanuy, 3-terparuapodypanun, 2-terparugpoTHodeHmn, 3-
teTparuaporuopenusn, 2-mopdonuno, 3-mopdonuHo, 4-mopdonuHo, 2-THOMOpGONUHO, 3-
THOMOP(ONUHO, 4-THOMOP(OIUHO, 1-MUPPONUANHNI, 2-MUPPOIUIUHII, 3-TIUPPONUAUHII, |-
TETParuAPONUNEPA3UHUT,  2-TETParuApONUINEPAa3sHHUI,  3-TeTparuApONUINIEepPa3uHU, 1-
MUTIEPUAUHIIL, 2-nunepuauHu, 3-nunepuauHuI, I-TeTparuaponunepasuHu, 2-
TETParupONUNEPA3UHUT, 3-TETPArUAPONUNECPASUHII, |-TUNEePUANHWI, 2-TMUNEPUIUHUI, 3-
NUNEPUANHWI,  |-IUPAa30ONUHWI, 3-IUPA3OJUHUI, 4-NUPA3OJUHUT,  S-NUPA3OauHWI, 1-
NUNEPUANHWI, 2-TMUNEPUIUHUN, 3-MUNCPUANHWI, 4-MUNEPUAUHWI, 2-TUA30JUAUHWI, 3-
TUA30MINHII, 4-THA30JUANHUT, |-UMUAA30MUANHNI, 2-UMHUAA30IUANHII, 4-UMUIA30IUIUHII
U S-umunazonuauHwIA. IlpumMepbl OUIUKINYECKUX TeTEePOLMKINIECKUX KOJBLEBBIX CHCTEM
BKJIFOYAIOT, HO HE  OrpPaHWYMBAIOTCS  OTUM:.  2-Okca-Ommwmkio[2.2.2]oktun,  1-a3a-
Oonnmkio[2.2.2|okTui.

I'erepoapuibHble KOJbla BKIKOYAIOT CJIENYIOIINE MOHOLMKIIBL, HO HE OrPaHUYUBAIOTCS
sTuM: 2-pypanni, 3-pypanmn, N-uMHIA30IMI, 2-UMUAA30IHI, 4-UMHIA30JIMI, S-UMHUIA30IUTI,
3-M30KCa3omI, 4-M30KCA30JMI, S-M30KCA30IMWI, 2-0KCa30Jmi, 4-0KCa30Jmi, S-okca3onui, N-
NUPPOIWI, 2-MAPPOJIUI, 3-MIUPPOINIUN, 2-NMUPUANI, 3-NUPUAWI, 4-MUPUAWI, 2-TUPUMUAIUHAT, 4-
NUPUMHIUHII, S-MUPUMUAVHWIL, TMUPUAA3UHWI (HAIpUMep, 3-THPUNA3HHWI), 2-THA30IHI, 4-
THA30JIWJI, S-THA30JMJI, TETPAa3oiIui (Harmpumep, S-TeTpasoyui), Tpuazomwil (Hampumep, 2-
TPUA30JUI W S-TPHA30JWI), 2-THEHWJI, 3-THEHIJI, NUPA30Jl (Harpumep, 2-MUPa3oJIud),
nzotnazonui, 1,2,3-okcaguaszonui, 1,2,5-okcanunasonun, 1,2,4-oxcaguazonui, 1,2,3-tpuasonu,
1,2,3-tnaguaszonun, 1,3,4-tnaguasonun, 1,2,5-tuaguaszonun, nupasunui, 1,3,5-TpuasuHu
ITpumepp! OMIMKIMYECKUX Te€TePOAPMIIbHBIX KOJEL[ BKIOUYAIOT, HO HE OIPAHUYMUBAIOTCS STHM:
MH/A30J1, TUPA30JIONUPUMUANH, UMUAA3ONUPUANH U T. 1.

B koHTekcTe HacTOsIIel 3asiBKH, TEPMHUH “aJIKOKCU~ OTHOCUTCS K AJKUJIbHOH TpyIIIe,
KaK OIpeNeNIeHO BbILIe, MPUCOETUHEHHON K MOJIEKYJIe uepe3 aTOM KUCIopoaa. AJIKOKCH TpyIina
mMoxer ObITh mpencraBieHa Kak -O-(Cxy anmkwi), rae X ¥ Yy O3HAYal0T MUHHUMAJIBHOE |
MaKCHUMaJIbHOE KOJIMYECTBO aTOMOB YTJIepo/ia alKUIbHOMN LeTH.

B xoHTekcTe HacTosIIel 3asBKU, TEPMUHBI “TaynoreH” wid “rajno’ o3HaudaroT F, Cl, Br
nnu L

Tepmunbl  “rasoreHasKWi’,  “TAJOTCHAJKEHWS ,  “TaJoreHamu(aTudeckuii’ U
“TaJIOreHaIKOKCH  O3HAYAIOT aJIKWJI, AJIKeHUJI, ann(aTUIeCKUil WM aJTKOKCH, B 3aBUCHMOCTH OT
KOHKPETHOIO Cly4asi, 3aMeIlleHHbI OJJHUM WM HECKOJbKMMM aToMaMmu rajoreHa. Hampumep,
C13 ranorenankun moxer Obith, Hanpumep —CFHCH>CHF,, a Ci.» raJoreHajiKoKCH MOXKET
ob1Th, Hartpumep —OC(Br)HCHF>. DTOT TepMUH BKJIIOYAET MEPrajoreHUpOBAHHbBIE aJIKUIIbHbIE
rpymmsl, Takue kak -CCls u -CF,CCIF».

TepmuH “dTopankuir’ 03HaYaeT ANKWJI, 3aMELIEHHBIH OJJHUM WM HECKOJIBKUMH aTOMaMH

¢ropa. DTOT TepMUH BKIIFOYAET MEPPTOPUPOBAHHBIE ANKHUIIbHbIE TPyIIbL, Takue kak -CF3 u -
CF,CFs.
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B xoHTekcTe Hacrosuie 3asBKU TepMUH “LuaHo” oTHocuTcs K -CN mnu —C=N.

B xoHTEeKCTE HacTOsIIEH 3a8BKU “aMUHO” Tpynmna oTHOCUTCS K -NHa.

Tepmun “ruapoxcun” umm “ruapokcu” otHocures k —OH.

B xoHTekcTe HacToslIeH 3asBKU “KapOOHWI’, UCTIONb3YEMBbIH OTIAENBHO MM B CBSI3U C
apyro#i rpynnoi, orHocutcs kK —C(O)— nmm -C(=0)-.

B xonTekcTe Hacroseit 3asBku “okco” oTHocutcsa k =0. Korpa “okco’ rpynma ykasaHa
B Ka4eCTBE BO3MOYKHOT'O 3aMECTUTEIISI B KOJIBLIE WIIN APYrOM (pparMeHTe W rpyme (Harpumep,
AJIKWJIBHOM LIeNH), ClieAyeT MOHUMATh, UYTO CBSI3b MEXIY KUCIOPOJIOM B YKa3aHHON OKCOTPYIIIEe
U KOJBLOM MM (parMeHTOM HJIM TPYIIOH, C KOTOPOH CBsi3aHA 3Ta rpymnmna, OyaeT IBOHHOM
CBSI3bIO.

CoenuHeHUs1 IO HACTOSILEMY H300PETEHHIO OMPENEINSIOTCS B HACTOSIIEH 3asBKE HX
XUMHYECKHIMH CTPYKTYpaMU W/WJIM XMUMUYECKMMH Ha3BaHMsMH. Korma coenuHeHHe yKa3aHo
MyTeM IpEACTaBIEHUs] KaK €ro XUMHUYECKOW CTPYKTYpbI, TAK U €ro XUMHUYECKOr0 Ha3BaHUs, a
XUMHUUYECKasi CTPYKTypa U XMMUYECKOE Ha3BaHNUE HE COOTBETCTBYIOT IPYT NPYry, XUMHUYECKas
CTPYKTYpa sIBJISIETCS ONpeAestoiei A1 HASHTUIHOCTH COeUHEHUS.

3amectuteny, Takue kak, Hampumep, RY, R? u R u 1.1., 0ObIuHO OnpeensroTes npu ux
BBEJIEHUM U COXPAHSIOT 3TO OIpe[eleHHe B OMMCAHUU U BO BCEX HE3aBHUCUMBIX IYHKTax
(dbopmyIbl H300pETEHMsI, €CIIN HE YKa3aHO MHOE. B KOHTEKCTe HACTOsIIEeH 3asiBKH TEPMUH "areHT
aMUIHOTO CBSI3bIBAHMS' WM "peareHT AJisi aMHUIHOTO CBS3bIBAHUSA" O3HAYAET COCIUHEHHE,
KOTOPO€ BCTYMAET B PEAKLHUIO C THAPOKCHIIBHON IPYMIION KapOOKCH IPYMIIbI, TEM CAMbIM J€iast

€e BOCTIPpUMMYHUBON K HykseopuiabHOH arake. [Ipumeprl peareHToB Uil aMUIHOTO CBSI3bIBAHMS

BKJIIOYAIOT DIC (muuzonponuIKapOOANMMUL), EDCI (1-3Tun-3-(3-
AMMETHUIAMUHOIPOIIHIT)KapOOIMUMUL), DCC (IULMKIOTeKCUTKApOOIMUMUL), BOP
(6en3oTpHaz0II- 1 -UIOKCU-TPUC(TUMETHIAMUHO )pochHOHMI rekcagpropdocdar), pyBOP

(6enzorpuason-1-mnokcn) TpunupponuauHodochonuii rekcagropdocdar) u T.a.

B xoHTekcTe HacTrosel 3asBKM TEPMHUH "PAacTBOPUTENB" OTHOCHUTCS K OTHEIBHOMY
PaCTBOPUTENIO WJIM CMECH PACTBOPUTENEH, KOTOPBIE NMPUBOAAT K JKEJIAE€MbIM CBONCTBAM CMECH
pacTBopuTenieil. Hanpumep, anmpOTOHHBIN OpraHUYECKUH pPacTBOPUTENb MOXKET MPEACTaBJIISIThH
co0OH TOJIyOJ1 MJTH CMECh TOJIYOJia M JAPYToro arnmpoOTOHHOTO PacTBOPHUTENs, Takoro kak DMF.
Takum o00pa3oM, B KOHTEKCTE€ HACTOSIIEH 3asgBKH TEPMHH AaNpPOTOHHBIH OpTraHHYECKHil
PacTBOPUTENL MOJKET TaKXKe OXBaThiBaThb cMech Toayos/DMEF. B kadectse npyroro mpumepa,
IIPOTOHHBIN PACTBOPUTENb MOXKET BKJIIOUATh BOJY UM CMECh BOABI U METAHOJA.

B xoHTekcTe HacTosiiel 3asBKM TE€PMHMH '"IIPOTOHHBIN pPacTBOPUTENb" IMPEACTaBISET
co0OH pacTBOPUTEINb, KOTOPBII UMEET aTOM BOJOPOJA, CBSI3aHHBIN C MOJIIPHOM TPYIION, TAaKOH
KaK KHCJIOPOA (Kak B THIPOKCHIIBHOW IPYIINE) WK a30T (Kak B aMuHorpymre). B o0mux ueprax,
000N  pacTBOPUTENb, KOTOPBIA CONEpPKUT JTadwibHBIA H+, Ha3bpIBaeTCs MNPOTOHHBIM
pactBopureneM. MoOJIeKyJIbl TAKUX PACTBOPUTENEH JIerko oTaaroT npotoHsl (H+) pearentam. U
HA00OpOT, "ampOTOHHBIE PACTBOPHUTENTH"' HE MOTYT JIETKO OTAAaBaTh BOIOPOA. AMPOTOHHBIC
pacTBOpPUTENN OOBIMHO KIACCU(ULMPYIOT KaK IMOJIAPHBIE AlPOTOHHBIE WM HEMOJSIPHbIE (M

al'IOJ'IHprIe) aripOTOHHBIC, B 3aBUCHUMOCTH OT 3HAYEHUN HX AUSJICKTPHUICCKUX TMOCTOSHHBIX.
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IIpoTOHHBIE PAcCTBOPHUTENH OOBIMHO SIBIISIFOTCSI MOJIIPHBIMH IPOTOHHBIMH PACTBOPUTENSIMH U
HMEIOT BBICOKUE AUBJIEKTPUUECKHE TOCTOSIHHBIE U BBICOKYIO MOJSIPHOCTD.

HexoropbiMu 00mMMH  XapakTePUCTUKAMH IPOTOHHBIX PACTBOPUTENEH  SBISIOTCS
CIOCOOHOCTh JIEMOHCTPUPOBATh BOJOPOAHOE CBSI3bIBAHUE, MMEs KHUCJIOTHBIE BOJOPOABI (XOT
OHH MOTYT OBITh OU€Hb CITA0OKUCIIBIMH, TAKHE KaK STAHOJ), U TO, YTO OHU CIIOCOOHBI PaCTBOPATH
conu. Ilpumeps! BKIFOYAOT BOAY, OONBIIMHCTBO CIIUPTOB, MyPAaBbUHYIO KHUCJIOTY, (TOPUCTBIH
BOJIOPOA, HUTPOMETAH, YKCYCHYIO KHCJIOTY U aMMHUAK.

Hexkotopelie o0urie XapakTepUCTUKH alPOTOHHBIX PACTBOPUTENEH 3aKIIIOYAIOTCS B TOM,
YTO OHM MOTYT NPUHUMATb BOAOPOIHBIE CBSI3U, HE MMEIOT KHCJIOrO BOJOPOAA M CIIOCOOHBI
pPacTBOPSTH CONU. DTU KPUTEPUU SIBIISIFOTCS OTHOCUTENBHBIMM U O4Y€Hb KadeCTBEHHbIMH. [y
ATIPOTOHHBIX PACTBOPUTENIEH HM3BECTEH AMANA30H KUCIOTHOCTH. MX CHOCOOHOCTH pacTBOPSTH
COJI CUJIBHO 3aBUCHUT OT MPUPOIBI COJIH.

IlonsipHble  anmpOTOHHBIE  PAcCTBOPUTENU  SIBISIIOTCS  PAaCTBOPUTENSIMH,  KOTOpbIE
pacTBOpsitoT MHorue conu. OHU He copep:kaT kucioro Bojopona. CrenoBaTeNbHO, OHU He
SIBJISTEOTCSI JIOHOPAMHU BOIOPOMAHBIX CBS3EH. ITH PaCTBOPUTENN OOBIMHO UMEIOT MPOMEKYTOUHbBIE
OUBJIEKTPUUECKUE TIOCTOSIHHbIE U MOJSIPHOCTb. XOTS 3TO MPEMsTCTBYET HCIOJb30BaHUIO
TepMmuHa "nonsipHbiil anpoToHHbIi", [UPAC onuceiBaeT Takue paCTBOPUTENN KaK UMEIOIINE KaK
BBICOKHE IU3JIEKTPUYECKHE IMOCTOSHHbIE, TaK U BBICOKHWE AUIOJbHbIE MOMEHTBI, MPUMEPOM
sABNseTcs auetroHuTpui. Jpyrue pactsopureny, orseqaromue kpurepusim IUPAC, BkimtouaroT N,
N-gumerunpopmamun (DMF), N, N-numermnaueramun (DMA), N-metunmupponunon (NMP),
rekcametunpochopamun (HMPA), terparuapodypan, >TuIaleTaT, ameTOH, AaleTOHHTPII
(MeCN) u gumermncynbdokcun (DMSO). AmnomsipHble WIM HENOJSIPHbIE aNPOTOHHBIE
pacTBOpUTENH OOBIMHO HMEIOT HeOONbIINe TUAJIEKTPUYECKHe MOCTOsIHHbIe. HekoTopbiMu
IpUMepamMH HEMOJIPHBIX AlpPOTOHHBIX PAaCTBOPUTENIEH SABJAIOTCA IeKCaH M APYrHe aJKaHbI
6enszon, tonyon, 1,4-auokcaH, XJopodopMm, MpocTbie 3PUPHL, TaKUEe KaK AUSTHIOBBIA 3¢up,
OUXJIOPMETaH, AUXJIOP3ITAH U T.1I.

Tepmun "SKkBHBaNEHT", HCHOJB3YEMbIH B HACTOALICH 3asBKE TMpPH OOCYXKICHUH
KOJIMYECTBA HCIIOJIb3YEMOI0 peareHTa, OTHOCUTCA K "MoysspHOMY skBuBajieHTY". Hampumep,
OJIMH 5KBUBAJIEHT peareHTa A Ha KaXIblil 3KBUBaJIeHT peareHTa B o3Hawaer, urto B peakuuu
UCIIOJIb3YeTCsl OIMH MOJIb peareHTa A Ha KaXAblil Moib peareHta B. Monb onpenensiercst kak
KOJINYECTBO, KOTOPOE MOJYYaroT, KOrAa OOMIYI0 MacCy HCHOJIb3yEeMOro BEINEeCTBA JENAT Ha
MOJIEKYJISIPHYIO MacCy YKa3aHHOTO BEIECTBa, MPU 3TOM 00€ MacChl BBIPAKEHBI B OJIMHAKOBBIX
enUHULAX (HampuMep, rpaMMax).

CoenuHeHUs1 TIO HACTOSILEMY H300PETEHHIO OMpPENEINSIOTCS B HACTOSIIEH 3asBKE WX
XUMHYECKIMH CTPYKTYpaMU W/HMJIM XMUMUYECKMMH Ha3BaHMsMU. Korma coenuHeHHe yKa3aHo
MyTeM MpPEACTaBIEHUs] KaK €ro XUMUYECKOW CTPYKTYpbl, TAK U €ro XMMHUYECKOro Ha3BaHUs, a
XUMHUYECKasi CTPYKTypa U XMMHUYECKOE€ Ha3BaHHWE HE COOTBETCTBYIOT IPYT IPYry, XUMHUYeCKas
CTPYKTypa SIBJISIETCS ONpeAestoiei A1 HASHTUIHOCTH COeTUHEHUS.

Bapuanmeut ocyuecmenenusn

B Hacrosimelt 3asiBKke OMUCaHbl HOBBIE CIIOCOOBI IS MTOJTyUeHHs COeqUHEHUH popmysl L.
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B mepBom BapuaHTe OcymiecTBieHHUs coenuHeHHs (opmyisl I mpencraBisiroT coOoi
coenuneHust ¢opmynel II. Bo BTOpOM BapmanTe ocCyuiecTBieHHs] coeauHeHus (opmyner I
npencTaBsitoT codoit coenuuenusi Qgopmynsr III. B Tperbem BapuwaHTe OCYIIECTBICHHS
coenuHeHus Gpopmyisl I mpencrapnsior codoit coenmaenus Gopmyst IV.

IepBeiii crioco0® monydyenus: coenuuenust ¢popmyinsl 1, coenmnenus dopmyisr 11 wnn
coenunenus popmyiiel [V BKIIOUAET CIEAYIOUINE CTAANN!

1) COYeTaHHE HCIIONB3yEeMOro B MOAXOSIIEM KOJMYECTBE MPOMEKYTOUHOIO aMHIHOTO
coequHeHust (1) ¢ MPOMEXYTOUHBIM NUPUMHUAMHOBBIM COENMHEHHEM (2) B MOAXOISLIEM
anmpOTOHHOM OpPraHHYeCKOM pPacTBOpUTENIE MPHU TMOAXOAsIeH TemrepaType B MPUCYTCTBHUU
MOJIXOSIIEro KOJIUYECTBa MOAXOASAIIEr0 OCHOBAHMS C MOJIyU€HHUEM, TOCJIe ralleHnus KUCIOTOH,

pacTBOpa MPOMEKYTOUHOTO coeanHeHus (3)

O_
O N Q N
Tpoo =0 3=
N R N
O_
(3

(1 2)

o Hu

2

i1) mpu pH > 5, HeoOs3aTenbHO mocne mobaBneHust noaxozsmero kommuectsa N, O-
IMMETIITHIPOKCHIIaMuHa nin ero conu (Hanpumep, HCl conm), B momxoasimem pacTBopuTene
IIPU NOAXOIALIEH TEMIIEpPaType CMECH AAIOT MPOPEarupoBaTh C MOJYYEHUEM MPOMEKYTOUHOIO

coenuHeHus (4)

Bropoii criocod monyuenust coenunenust popmyinel II, coenunenus ¢opmyast I wmm
coenuHeHus popmysisl [V BKIFOYAET CIenyrOIIne CTaaUH:

1) coueTaHue HCIOJB3YEMOTO B MOAXOISINEM KOJHYECTBE MPOMEXKYTOYHOTO aMUIHOTO
coenuHeHust (1) ¢ MPOMEXKYTOYHBIM MUPUMHUAMHOBBIM CO€NMHEHHEM (2) B IOAXOISINEM
anpOTOHHOM OpPraHHYeCKOM pacTBOpUTENE MPU MOAXOAsIIeN TemmepaType B MNPUCYTCTBUU
MOJXOMSIIEr0 KOJIUYECTBA MOAXOASALIEr0 OCHOBAHMS C MOJyUYE€HHUEM, MOCIe TalleHus] KUCIOTOi,
pacTBOpa MPOMEXKYTOUHOIO coeuHeHus (3);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mobaBneHust nmoaxozsmero kommdectsa N, O-
IMMETIITHIPOKCHIIaMyuHa nin ero conu (Hanpumep, HCl conm), B momxoasiimem pacTBopuTene
IIpU MOIXOJSALIEH TeMIepaType CMeCH Jar0T MPOpearupoBaTh C MOJTyYEeHHEM MPOMEKYTOYHOIO
coenuHeHus (4); u

111) ocyuiecTBIeHHEe KOHAEHCALMN POMEKYTOUHOTO coenuHeHNs (4) C UCTIONIb3YEMbIM B
MOAXOAAIIEM KOMMUecTBe ruapasuHoM Gopmyibl R2-CH,-NH-NH; umu ero conbio (Hanpumep,

HCl conbro), HeoOsi3aTenbHO B MNPHUCYTCTBUU IOAXOSINErO KOJMYECTBA IOAXOISIIErO
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OCHOBaHUS, B TOAXOZSIIEM MPOTOHHOM WJIHM alpOTOHHOM pAacTBOPHUTENE INPHU MOIXOASLIEH
TEMIIepaType ¢ rnoysyueHneM coenruaenus gpopmynsr 11

Tpernii cnoco® monyuenust coenuHenust popmynsl I, coenunenust ¢opmynsr I mnmn
coenuHeHus popmyiel [V BkIIOUaeT Caenyromme CTaanm:

1) coyeTaHHe MPOMEXYTOUHOIO aMUAHOTO coefnHeHus (1) B MOAXOAsINEM KOINYeCTBE C
IPOMEXYTOYHBIM ~ MHPUMHIWHOBBIM  COeIUHEHHEeM (2) B MOAXOIAINEM AalpOTOHHOM
OpPraHUYECKOM pPAaCTBOPUTENIE NPU MOAXOMALIEH Temreparype B NPUCYTCTBUM IOAXOASILIETO
KOJINYECTBA TOAXOSIIEr0 OCHOBAHMS C TOJYYEHHEM, IOCJE TALIeHHs KHCJIOTOW, PacTBOpa
IIPOMEXKYTOYHOTO coenuHeHus (3);

i1) mpu pH > 5, HeoOszaTenbHO mocnie mpodaBneHust noaxozsmero konudectsa N, O-
IMMETWITHIPOKCHIIaMyuHa Wik ero conu (Hanpumep, HCl conm), B moxxoasimemM pacTBOpUTENe
NPU TIOAXOJSIIEH TEMIIEPAType CMECH AAI0T MPOPEArHpOBaTh C MOJNyYEHHEM MPOMEKYTOUHOTO
coenuHeHus (4);

illa) ocCylIecTBICHWE KOHACHCAIMH COeOuHEHUs (opmyibl (4) C HUCIONB3YEMBIM B
NOAXONAIIEM KOJHYECTBE THUAPA3UHOM B MOAXOASIIEM MPOTOHHOM WJIH AamlpOTOHHOM
pacTBOpUTENE MPH MOAXOASAILIEH TeEMIIepaType ¢ MOIyIeHHEeM COeqUHEeHUsT popMybl (24); 1

iiib) amkummpoBaHue coenuHeHHs (Gopmynbl  (24) TMOAXOISAIIMM  KOJHYECTBOM
aNKIIMpyIomero arera ¢opmynbsl (22), HeoOs3aTeIbHO B MPUCYTCTBHH TOIXOMASIIIETO
KOJIMYECTBA MOAXOMASALIEr0 OCHOBAHUS, B NOAXONALIEM NPOTOHHOM WM AamlpOTOHHOM
pacTBOpUTENE NMPH MOAXOAALIEH TeMIepaType ¢ moydeHrneM coenuaenus popmyst 11

UYetsepTelii criocod nomyueHus: coequnenus popmysl 11, coenunenus gopmynsr I mnu
coenuHeHus popmyiel [V BKIIOUaeT CaenyroLre CTaanm:

a) B3auMojeiicTBre TUOpoMITUpUMHIINHA (5) C MOIXOAAIINM KOJTUYECTBOM MOIXOASLIETO
OCHOBaHHUSl B METAHOJIE MJIH METOKCHIHON COJIbIO B MOAXOJSINEM allpOTOHHOM pPacTBOPUTENE
Opyu  TNOAXOASINEH  TeMmmeparype ¢  IHoJydeHueM, 1nocie  o0paboTkH,  pacTBopa
OPOMITUPUMHUAMHOBOTO TPOMEKYTOYHOIO COeAMHEeHUs (6) B TOAXOASIIEM ampOTOHHOM

pacTBopuUTENe

Br o—

(5 (6)
;

b) coueranne OPOMIUPUMUIMHOBOTO MPOMEKYTOUYHOIO COEAUHEHUs (6) C MOaXOASIIUM
KOJIMYECTBOM  OTUHWITPUMETUJICWIAHA B MOAXOMALIEM  alpOTOHHOM  OPraHHYECKOM
pacTBOpUTENE NPU MNOAXOAALIEH TeMIepaType B MNPHUCYTCTBUHM MOAXOASLIErO KOJUYECTBA
MOAXOAINEr0 OCHOBAHHWS, B MPHCYTCTBUH TOAXOJSINETO KOJMYECTBA HEOOS3aTENbHOTO
noaxoznsmero Cu(l) karanuzaTopa U NOAXOAALIEro kojauyecTsa noaxonsmero Pd karanusaropa,
C moslyuyeHueM, nocie oO0padoTKH, pacTBOpa MPOMEKYTOUHOro coenuHeHus (7) B MOIXOASAIEM

pacTBopuTene
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C) [IEeCWIMJIMPOBAHHE NPOMEKYTOUHOro coeanHeHus (7) €  HCIOJIb30BAaHHEM
NOAXOASAILIEr0 KOJMYECTBA MOAXOSINEr0 peareHTa sl AEMETUIMPOBAHMS, IOIXOASAIIeH
KHCJIOTBI HWJIM TIOAXOMSIIEr0 OCHOBaHHs, B MOAXOISIIEM pACTBOPHUTENE MPU TMOAXOISIIEH
TEMIIEPAType, C MONTyYeHHEM MUPUMHIAHOBOIO MPOMEKYTOYHOTO CoenrHeHu s (2);

1) coveTaHue HCIOJIb3YeMOro B MOAXOSIIEM KOJHYECTBE MPOMEKYTOUHOTO aMHIHOTO
coenuHenus (1) ¢ mupuMuIUHOM (2) B MOAXOSIIEM aPOTOHHOM OpPraHMYeCKOM PacTBOPHTEIE
Npy MOAXOMSIIEH Temreparype B NPUCYTCTBUU MOAXOSIIEr0 KOJUYECTBA IMOJXO/SIIErO
OCHOBaHHMs C MOJyYEHHEM, MOCIIE ralleHus KUCIOTOMH, PacTBOpa MPOMEKYTOYHOTO COEANHEHUS
3);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mpobaBneHust nmoaxozsmero konmuectsa N, O-
AMMETUITHAPOKCHIaMuHa win ero conu (Hanpumep, HCI conu), B moaxozsiineM pacTBopuUTee
NpU MOAXOSIIEH TeMIepaType CMECH AAK0T MPOpPearupoBaTh ¢ MOJYYEHHEM MPOMEKYTOYHOTO
coenuHeHus (4); u

111) ocymiecTBIeHHEe KOHAEHCAILIUN IPOMEKYTOUHOTO coenuHeHNs (4) C UCTIONb3YEMBIM B
MOAXOMAIIEM KOIMYECTBE ruApasuHoM (popmynasl R2-CH,-NH-NH; unu ero conbio (Hanpumep,
HCl conpro), HeoOsi3aTenbHO B MPHUCYTCTBUU TOAXOSINErO KOJMYECTBA ITOAXOISIIErO
OCHOBAaHMs, B TMOIXOJSINEM MPOTOHHOM HJIM AIPOTOHHOM pPAaCTBOPUTENE NPH MOAXOASLIEH
TeMIIepaType ¢ nojy4eHueM coenuHenus popmyosr 1.

ITaTbiit ciocoO® momydenust coenuHenust ¢opmyisl 1, coemunenust Gopmynsr I mnn
coenunenust popmyiel [V BKIIIOUAET CIeAYIOLINE CTAANN!

a) B3aMOJIeiCTBHE TUOPOMITUPUMHINHA (5) C MOIXOAAIINM KOJTUIECTBOM MOIXOMASIIETO
OCHOBAHHUSI B METAHOJIC WJIM METOKCHIHOW COJIbIO B MOAXOISIIEM apOTOHHOM PacTBOPUTEJE
NpU  TOAXONALIeH  TeMmIeparype C  [OJNydeHHeM, Tnocie  o0paloTkH,  pacTBoOpa
OpOMIMPUMHUIMHOBOTO TPOMEKYTOYHOrO coeanHeHuss (6) B MOIXOASIIEM alPOTOHHOM

pacTBopuTee
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b) coueranne OPOMIUPHUMUIMHOBOTO MPOMEKYTOUYHOTO COEANHEHUs (6) C MOaXOASIIUM
KOJIMYECTBOM  STUHWITPUMETUJICWIAHA B MOAXOMALIEM  alpOTOHHOM  OPTaHUYECKOM
pacTBOpUTENE NPU MOAXOAALIEH TEMIepaType B MNPUCYTCTBUU MOAXOASILIETO KOJIUYECTBA

noaxoasAmero OCHOBaHMs, B IMPUCYTCTBUU MNOAXOOALICIO KOJINYCCTBA HE00s13aTETbHOIO
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noaxoznsamero Cu(l) karanuzaTopa U NOAXOASIIEro KojnuecTBa noxxoasmero Pd karanusaropa,
C moslyueHueM, nocie oO0padoTKH, pacTBOpa MPOMEKYTOYHOTro coenuHeHus (7) B MOIXOASIEM

pacTBopuTene
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C) JACCWIMJIUPOBAHME NPOMEXKYTOUHOro coeauHeHuss (7) C  HCHOJb30BAHUEM
MOJXOMAIIEr0 KOJMYECTBA IMOAXOISIICr0 peareHTa Uil JAeMETHJIMPOBAHUS, TOIXOASIIEH
KUCJIOTHl WJIM TOIXOMSILIEr0 OCHOBAaHHS, B TOAXONSIIEM PAacTBOPUTENIE MNPU MOIXOMASIIESH
TeMIIepaType, ¢ NOJyYCHHEM MUPUMHIIUHOBOTO MPOMEKYTOUHOTO CoeuHEeHuUs (2),

1) coueTaHue MCIOJB3YEeMOTO B MOAXOISIIEM KOJHYECTBE MPOMEXYTOYHOTO aMUIHOTO
coenuHenus (1) ¢ nupuMUANHOM (2) B MOAXOAALLEM allPOTOHHOM OPraHUYeCKOM pacTBOpPUTEINE
NpU TOAXOIAINEH TeMIepaType B NPUCYTCTBHH MMOIXOISIIEr0 KOJMYECTBA MOAXOJISIIETO
OCHOBaHUSI C MOJYYEHUEM, TMOCIIE TallleHHsI KUCIOTOH, pacTBOpa MPOMEXKYTOYHOTO COSTUHEHHUS
3);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mobasneHust noaxozsmero konndectsa N, O-
IMMETWITHPOKCHIIaMuHa nin ero conu (Hanpumep, HCl conm), B moxxoasiiem pacTBopuTene
IPY TOAXOAIIEH TEMIIEpPaType CMECH AAr0T MPOPEarHpoBaTh C MONYyYEHHUEM MPOMEKYTOUHOTO
coequHeHus (4);

iila) ocylIecTBIeHUE KOHAEHCAIMM coequHeHus: (opmyiel (4) C HUCIONb3yEMBIM B
NOAXONAINEM KOJHYECTBE TUAPA3UHOM B TMOAXOASIIEM NPOTOHHOM WJIM AalpOTOHHOM
pacTBOpUTENIE MPH MOAXOASILIEH TeMIepaType ¢ MolydeHueM coequHeHus: Gopmyibl (24); u

iiib) ankunmupoBaHue coenuHeHust (GOpMyJbl (24) € HCIONB30BAHUEM TMOAXOISIIETO
KOJIMYECTBA AJKWJIMPYIOIIEero areHta ¢opmynbl (22), HeoOs3aTeNbHO B MPUCYTCTBUH
MOJXOSIIEr0 KOJIMYECTBA MONXOASINEr0 OCHOBAaHHS, B TOAXOMSINEM IMPOTOHHOM WM
aTIPOTOHHOM PAaCTBOPUTENIE MPH MOAXOASALIEH TeMmreparype ¢ TOJYYCHHEM COSTUHEHHUS
¢dopmysr 11

ITecroii ciocod monyuenust coenuaenust Gopmyunsl I, coenmnaenust Gopmyner 11 wmm
coenuHenus popmyiel [V BKITFOYAET CENyIONINE CTAIMIH:

a) B3auMojeiicTBre TnOpoMIUpUMHINHA (S) ¢ MOIXOASIINM KOJTHYECTBOM IOAXOSIIErO
OCHOBaHHUSI B METAHOJIE WJIH METOKCHIHOH COJIbIO B IOAXOJSIIEM alpOTOHHOM PacTBOPHUTENE
OpU  TOAXONALIeH  TeMmIepatype C  [ONydeHHeM, Tmocie  o0paloTkH,  pacTBOpa
OPOMITMPUMUIMHOBOTO TPOMEXYTOYHOTO COeAMHEHUs (6) B TOAXOASAIIEM anmpOTOHHOM
pacTBOpUTEIE,

b) coueranne OPOMIUPUMUIAMHOBOTO MPOMEKYTOUYHOIO COEANHEHUs (6) C MOaXOAIUM
KOJIMYECTBOM  STUHWITPUMETHJICHJIAHA B MOAXOASIIEM  alpOTOHHOM  OPTaHHYECKOM
pacTBOopuUTENe IpH MOAXOASALIEH Temreparype B MNPUCYTCTBUU TMOAXOSIIETO KOJIUYECTBA

noaxoasAmero OCHOBaHMs, B IMPUCYTCTBUU MNOAXOAALICIO KOJINYCCTBA HE00s13aTEIbHOIO
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noaxozpsauero Cu(l) karanusaropa u NOAXOASAIIEro KonudyecTsa noaxoasimero Pd karanusaropa;
C MOJIy4eHHeM, rocje oOpaboTKH, pacTBOPa MPOMEXKYTOUHOrO coequHeHus (7) B MOAXOASILIEM
pacTBOpUTEIE,

C) JAECUIMJIMPOBAHME NPOMEXKYTOUHOro coeauHeHuss (7) C  HUCHOJIB30BAHUEM
MOJXOJAIIEr0 KOJNUYECTBA MOAXOASLIEro (TOPUAHOTO peareHra, MOAXOASIIEH KHUCIOThl HIIH
NOJXOJAIIEr0 OCHOBAaHMS, B IOAXOASILIEM PAcTBOPUTENIE NPU MOAXONAIIEH Temreparype, ¢
NOJIy4€HUEM MUPUMUANHOBOIO IPOMEKYTOUHOIO COeAUHEHUS (2);

d) amuaupoBanue KapOOHOBOW KUCIOTHI (8) MyTeM ee B3aUMOAEHMCTBUS C MOIXOISIINAM
KOJINYECTBOM OKCAJIMJIXJIOPU/IA WJIM 3KBHUBAJEHTHOTO peareHTa Uil aMUIHOTO CBSI3bIBAHUS, B
MOJXOSIIEM alpPOTOHHOM OPraHMYECKOM PpACTBOPHUTENE MPHU TOAXOMALICH TeMIepaType B
NPUCYTCTBHH TIOAXOMSIIETO KOJMYECTBA MOAXOIINErO KaTau3aTopa; 3aTeM C MOAXOISLINM
konmaectBoM N, O-pumermiruapokcwnamuHa wiun ero comu (Hampumep, HCl comum) B
NPUCYTCTBHH  TMOAXOASIIEr0 HM30BITOYHOTO KOJHMYECTBA IOAXOJSINErO OCHOBAHUS IPU

NOJXOAsIIeN TeMnepaType B NOAXOAIIEM pacTBOpuUTeNe ¢ noiaydeHueM amuaa (1)

0O

R*’u\

OH
®
;

1) coueTaHne MPOMEKYTOYHOTO aMUAHOTO coerHeHus (1) B MOAXOAIIEM KOINYECTBE C
NPOMEXKYTOYHBIM ~ MUPUMHIMHOBBIM ~ COEAMHEHHEM (2) B  MOAXONSINEM ANPOTOHHOM
OpPTaHUYECKOM PACTBOPUTENE NPU MOAXOAIIEH TemIiepaType B NPUCYTCTBUU MOIXOMSLIETO
KOJINYECTBA TMOAXOMSIIEr0 OCHOBAHMS C IOJYYEHHEM, IOCJIe TalleHHus KHUCIOTOH, pacTBOpa
IIPOMEKYTOYHOTO coeuHeHus (3);

ii) mpu pH > 5, HeoOs3aTenpHO mocne nobasyieHus noaxozmsmero konmudecrsa N, O-
AUMEeTHITHApOKCHIaMuHa min ero comu (Hanpumep, HCI conm), B nmoaxoasineM pacTBopurese
NPU TOAXOJSIIEeH TeMIIEpaType CMECH JAal0T MPOPEArHpoOBaTh C MOJYYEHHEM MPOMEKYTOYHOTO
coenuHeHus (4); u

1i1) ocylIecTBIIEHHEe KOHASHCALIMH IPOMEKYTOYHOTO coenuHeHus (4) C UCTIONIb3YEMbIM B
MOAXOAAIIEM KOMMuecTse ruapasuaoM gopmyisl R2-CH,-NH-NH; unu ero conbro (Hampumep,
HCI conbro), HeoOsi3aTebHO B MPUCYTCTBUU TOIXOASIIETO KOJIHYECTBA IMOAXOISIIEro
OCHOBaHHUS, B MOIXOMALIEM IPOTOHHOM pAaCTBOPUTENE MNPH MOAXOASIIEH Temreparype ¢
noJiyueHueM coequHerus popmysl 11

CenpMmoii ciocob monydenust coenuHernst Gpopmyinel 11, coenunenus: Gopmyaer 11 nmm
coenuHeHus popmyisl [V BKITFOYAaET CAENyIONINE CTAIMIH:

a) B3auMojeiicTere TnOpoMIupuMHINHA (S) ¢ MOIXOASIINM KOJTHYECTBOM ITOAXOSIIErO
OCHOBaHHUSl B METAHOJIE MJIH METOKCHIHON COJIbIO B MOAXOISINEM alpOTOHHOM pPacTBOPHTENE
OpU  TOAXONALIEH  TeMmIepatype C  IONydeHHeM, 1mocie  o0paloTkH,  pacTBOpa
OPOMITMPUMHUIMHOBOTO TPOMEXYTOYHOIO COoeAnHeHus (6) B TOAXOASAIIEM anmpOTOHHOM

pacTBoOpuUTENE;
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b) coueranne OPOMIUPUMUIAMHOBOTO MPOMEKYTOYHOIO COEANHEHUs (6) C MOIXOASIUM
KOJIMYECTBOM  OTHUHWITPUMETUJICWIAHA B MOAXOMALIEM  alpOTOHHOM  OPraHUYECKOM
pacTBOpUTENE NPU MNOAXOAAIIEH TeMIepaType B MNPUCYTCTBUU MOAXOASLIETO KOJIUYECTBA
NOJXOAINEr0 OCHOBAaHHUS, B TMPHUCYTCTBUU IOAXOJSAINErO KOJNNYECTBA HEOOsS3aTeNbHOTO
noaxoznsmmero Cu(l) karanuzaTopa U noaxoaAsALero koauyectsa noaxoasumero Pd karanuzaropa,
C MoJiyuyeHHeM, nocie oO0paboTKH, pacTBOpa MPOMEKYTOYHOrO coenuHeHus (7) B MOIXOASIIEM
pacTBOPHUTEIE,

C) JAEeCWIMJIUPOBAHME MPOMEKYTOUHOro coeauHeHuss (7) C  HCHOJb30BAHUEM
MOJXOJSIIEr0 KOJUYECTBA MOAXOASIIEro (hTOPUIHOTO peareHTa, MOAXOMSIISH KUCIOTHI WM
MOAXOASAIIET0 OCHOBAHUs B IMOAXOMALIEM pPACTBOPUTENE NPHU MOAXOMALIEH Temmeparype C
MOJly4YeHHUEM MUPUMHUANHOBOIO POMEKYTOUHOTO CoeuHeHus (2);

d) amuaupoBanue KapOOHOBOW KUCIOTHI (8) MyTeM ee B3aUMOAEHUCTBUS C MOIXOMSIINAM
KOJIM4YE€CTBOM OKCAJIWJIXJIOPUAA WJIM SKBUBAJIEHTHOIO peareHTa [Jisi aMUJHOIO CBS3bIBAHUS B
MOAXOASALEM alpOTOHHOM OPraHUYECKOM pPAaCTBOPUTENE MPU MNOAXOAALIEH TeMIepaType B
MPUCYTCTBUM MOAXOASLIErO KOJIUYECTBA MOAXOASAINErO KaTalu3aTopa; 3aTeéM ¢ MOAXOASIIHUM
konudaectBoM N, O-pumermnruapokcuwnamuHa wiud ero comu (Hampumep, HCl comm) B
NPUCYTCTBHM  TOAXOASIIEr0 HM30BITOYHOTO KOJHMYECTBA IOAXOJSINEr0 OCHOBAHUS IPU

MOJIXOAsIIeN TeMnepaType B MOAXOAAIIEM pacTBOpUTeNe ¢ noiaydeHueM amuza (1)

O

2N

R “OH

(8)

b

1) coueTaHue HCIOJb3YEMOrO B MOAXOJSIIEM KOJHUYECTBE NMPOMEXYTOYHOIO aMUIHOTO
coequHeHust (1) ¢ MPOMEXKYTOUHBIM MUPUMHUAMHOBBIM COeNMHEHHEM (2) B MOAXOISLIEM
alPOTOHHOM OPTaHMYECKOM DPACTBOpUTENE MpPU MOIXOASAIIEH TeMIepaTtype B NPHUCYTCTBUU
MOJXOISIIEr0 KOJMUECTBA MOAXOASLIEr0 OCHOBAHUS C MOJIyYE€HUEM, MOCJIe TalleHHsT KUCIOTOM,
pacTBOpa MPOMEKYTOUHOIO coequHeHus (3);

i1) mpu pH > 5, HeoOszaTenbHO mocne mpobaBneHust nmoaxozsmero konmdectsa N, O-
IMMETWITHIPOKCHIIaMUuHa Wik ero conu (Hanpumep, HCl conm), B moxxoasimeM pacTBOpUTENE
NPU TIOAXOSIIEH TEMIIEPAType CMECH HAl0T MPOPEArHpOBaTh C MOJNyYEHHEM MPOMEKYTOUHOTO
coenuHeHus (4);

iila) OCylIecTBIieHHEe KOHACHCALMH cOoenuHeHus: (Gopmyinbl (4) ¢ HUCHOIB3yeMbIM B
NOAXOMAIIEM KOJHMYECTBE THUAPA3UHOM B MOOXOASINEM IPOTOHHOM WJIM alpOTOHHOM
pacTBOpUTENE MPH MOAXOASALIEH TeMIepaType ¢ MOIyYeHHEeM COeTUHEeHUs popmyIsl (24); 1

iiib) ankunupoBaHue coenuHeHHs GOpMyJbl (24) C HCIONB30BAHUEM TMOAXOISIIETO
KOJIMYECTBA AJKIJIMPYIOIIEro areHta ¢opmynsl (22), HeoOs3aTeNbHO B IMPUCYTCTBUHU
NOAXOAIIEr0 KOJIMYECTBA MMOAXOASINEr0 OCHOBAaHHS, B TOAXOASINEM IPOTOHHOM WU
alPOTOHHOM PAacTBOPUTENE MPH MOAXOAALIEH Temreparype ¢ NOJYYeHHEM COETUHEHUs
dopmysr 11

Bocemoii cnioco0 nonyvenust coenquHenust popmynel 11 unu coenunenust popmynsr IV
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BKJIFOYAET CACAYIOLIUE CTaANUNU!

a) B3auMoeiicTBre TuOpoMmupuMHuInHA (S) ¢ MOIXOASIINM KOJIHMYECTBOM ITOAXOSIIErO
OCHOBaHHUSl B METAHOJI€ WJIM METOKCHIHOM COJIBI0 B MOJAXOJSALIEM AlPOTOHHOM pPacTBOPUTENE
OpU  TOAXONALIeH  TeMmrmepatype C  IONydeHHeM, Iocie  o0paloTkM,  pacTBOpa
OpOMITMPUMUIMHOBOTO TPOMEKYTOYHOIO COeAuHeHuss (6) B MOAXOASALIEM anpOTOHHOM
pacTBOpUTEIE,

b) coueranne GPOMIMPUMUANHOBOTO MPOMEXKYTOUHOTO CoeauHEeHHs (6) C MOAXONAIIUM
KOJIMYECTBOM  OSTHUHWJITPUMETWICWIAHA B  MOAXOMALIEM  ampOTOHHOM  OPTaHUYeCKOM
pacTBOpUTeNe TMPU NOAXOAAINEH TeMmmepaType B NPUCYTCTBHH IMOAXOMASIIErO KOJIUYECTBA
MOJXONSIIEr0 OCHOBAHHUS, B TMPHUCYTCTBUM TOAXOISIIETO KOJUYECTBA HEOOS3aTeNIbHOTO
noaxonsmero Cu(l) karanuzaTopa U MOAXOASALIEro KojuyecTa noaxoasmero Pd kartanusaropa,
C MoJlydyeHHeM, nocie 00padoTKH, pacTBOpa MPOMEKYTOYHOTrO coennHeHus (7) B MOIXOISIIEM
pacTBOpUTEIE,

C) JACCWIMJIMPOBAHME NPOMEXKYTOUHOro coeauHeHuss (7) C  HCHOJb30BAHUEM
MOJXOJSIIEr0 KOJNUYECTBA MOAXOASIIEr0 (PTOPHIHOTO PEareHTa, MOAXOMSIIEH KHUCIOTHI WU
MOJIXOSAIIEr0 OCHOBAaHUS B TMOAXOSLIEM pacTBOpPHUTENE MpHU MOAXOAsIEH TeMmrepaTrype c
MOJIy4YeHHUEM MUPUMHUANHOBOIO MPOMEXKYTOYHOIO coeinHeHus (2);

d) amugupoBanue kapOOHOBOW KUCIOTHI (8) MyTeM ee B3aUMOAEHUCTBUS C MOIXOMSIIINAM
KOJIMYECTBOM OKCaJMJIXJIOPHa WM SKBUBAJIEHTHOIO peareHTa AJii aMUHOTO CBSI3bIBAHUS B
MOJIXOASIIEM AIMpPOTOHHOM OPraHW4YeCKOM pacTBOpUTENE MpH MOAXONALIEN TeMIlepaTrype B
NPUCYTCTBUM MOIXOSAIIET0 KOJIUYECTBA MOAXOMALIEr0 KaTajlnu3aTropa, 3aTeM € MOAXOASIINUM
xonudyectBoM N, O-pumermnrugpokcunamuHa wiu ero comu (Hampumep, HCl comum) B
NPUCYTCTBHM  MOAXOMSIIEr0 H30BITOYHOIO KOJHMYECTBA IOAXOASIIEr0 OCHOBAHUS IPH
NOAXOASAIIEH TeMIepaType B MOAXOASALIEM pacTBOpUTeNe ¢ nonydeHueM amuza (1),

1) COYeTaHHE HCIIOJNIB3YEeMOro B MOAXOSIIEM KOJMYECTBE MPOMEKYTOUHOIO aMHIHOTO
coequHeHust (1) ¢ MPOMEXYTOUHBIM NUPUMHUAMHOBBIM COENMHEHHEM (2) B MOAXOISLIEM
ampOTOHHOM OpPraHHYeCKOM pPacTBOpHUTENE MPU MOAXOIAIIEeH TemIeparype B IPUCYTCTBUU
MOJIXOMSIIEro KOJIUYECTBa MOAXOASAIEr0 OCHOBAHMS C MOJIyU€HHUEM, 1OCJIe TralleHust KUCIOTOM,
pacTBOpa MPOMEXYTOUHOIO coequHeHus (3);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mpodaBneHust noaxozsmero konmdectsa N, O-
IMMETHITHIPOKCHIIaMiuHa Win ero conu (Hanpumep, HCl conm), B momxoasimemM pacTBOpUTENe
IIpU MOIXOJSALIEN TeMIepaType CMeCH JAar0T MPOpearupoBaTh C MOJTyYeHHEM MPOMEKYTOUHOIO
coenunenus (4);

1i1) ocymiecTBIeHNEe KOHASHCAILIUH IPOMEKYTOUHOTO coenuHeHns (4) C UCTIONb3YEMBIM B
MOAXOASAIIEM KOMMYeCTBe THApasuHoM (popmyibl R2-CH,-NH-NH; unu ero conbro (Hampumep,
HCI conbro), HeoOsi3aTeNbHO B MPUCYTCTBUU TMOAXOASINErO KOJUYECTBA MOIXOISIIETO
OCHOBaHUs, B NOAXOASINEM MPOTOHHOM WM alpOTOHHOM pPacTBOPHUTENE IpPH MOAXOAsAIIeN
TEMIIepaType C rnoyyueHneM coequHenus popmyst 11,

iv) nemermnupoBaHue coenuHeHust (opmynsl Il myrem ero B3aumomercTBus €

NoAXOAAIUM KOJIMYECTBOM IIOAXOAALICIO pearcHta At ACMCTUIIMPOBAHHA B IOAXOISAIIEM
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pacTBOpUTENE NPU NOAXOAIEH TeMIepaType ¢ noinydeHueM cnupra (9)

V) xJjopupoBaHue cnupta (9) ¢ HCIOJB30BAaHHEM TOAXOSIIEr0  KOJHUYECTBA
dochopuixiopuna u, He0OsS3aTETHHO, MOAXOIAIIET0 KOJIUYECTBA TOIXOSIIEr0 OCHOBAHMUSI TIPU
NOAXOMAIIEeH TeMIepaType, HeoOsS3aTeJIbHO B MOAXOASIIEM AarpOTOHHOM OpPraHHYEeCKOM
pacTBOpUTEe, C MONyUYeHUEM XyoprupumunnHa Gopmyier 111

HeBsaToiii crioco0 monyueHust coenuHerns ¢opmynsl I unn coemunenn ¢opmynsl IV
BKJIFOUAET CIEAYIOIINE CTAANN!

a) B3auMojeiicTBre TnOpoMIupuMHINHA (S) ¢ MOIXOASIINM KOJIHYECTBOM MOAXOSIIErO
OCHOBaHHUSl B METAHOJIE WJIH METOKCHIHOH COJIbIO B TOAXOJSIIEM alPOTOHHOM DPaCTBOPHUTENE
OpU  TOAXONALIEH  TeMmIepatype C  IONydeHHeM, Tnocie  o0paloTkH,  pacTBOpa
OPOMITMPUMHUIMHOBOTO TPOMEXYTOYHOIO COeAMHEHUs: (6) B TOAXOASAIIEM ampOTOHHOM
pacTBOpUTEIE,

b) coueranne OPOMNUPUMUIANHOBOTO MPOMEKYTOUYHOIO COEAUHEHUs (6) C MOaXOASLIUM
KOJIMYECTBOM  STUHWITPUMETWICHIAHA B  MOAXOASINEM  allpOTOHHOM  OPTraHHYeCKOM
pacTBopuTeNe IpH MOAXOASALIEH Temreparype B MNPUCYTCTBUU IOAXOJSIIErO KOJIUYECTBA
NOAXOASAILIEr0 OCHOBAHMS, B TMPUCYTCTBUHM NOAXOSIIEr0 KOJHYECTBA HEOOs3aTeNIbHOrO
noaxopsuero Cu(l) karanusaropa 1 NOAXOAIIEro KonuuecTa noaxonsimero Pd karanuzaropa;
C MmoyiyuyeHueM, nocie 0O0padoTKH, pacTBOpa MPOMEKYTOYHOrO coenrHeHus (7) B MOIXOASIIEM
pacTBOpUTEIE,

C) JACCWIMJIUPOBAHME NPOMEXKYTOUHOro coeauHeHuss (7) C  HCHOJb30BAHUEM
MOJXOSIIEr0 KOJNUYECTBA MOAXOASIIEro (PTOPUIHOTO peareHTa, MOAXOMASLIEH KHCIOTBI HIIH
MOJXOJSIIEr0 OCHOBAHHUSI B MONXOASINEM PACTBOPUTENlE MPH MOAXOASALIEH TeMmIepatype ¢
NOJIy4€HHUEM MUPUMUAMHOBOTO IPOMEKYTOYHOTO COEAMHEHUS (2);

d) amugupoBanue kapOOHOBOW KUCIOTHI (8) MyTeM ee B3aUMOAEHUCTBUS C MOIXOMSIINAM
KOJINYECTBOM OKCAJIMJIXJIOPUAA WM SKBUBAJIEHTHOIO peareHTa Uil aMUIHOTO CBSI3BIBAHHS B
NOJXOJSIIEM aNpPOTOHHOM OPraHMYECKOM PpACTBOPHUTENE MNMPHU NOAXOMALICH TeMIlepaType B
NPUCYTCTBHH TOAXOISIIETO KOJMYECTBA MOAXOINErO KaTalM3aTopa; 3aTeM C MOAXOISAIINM
konuaectBoM N, O-pumermnruapokcwnamuHa win ero conu (Hampumep, HCl comm) B
NPUCYTCTBUM  TOAXOASIIEr0 HM30BITOYHOTO KOJHMYECTBA IOAXOJSINEr0 OCHOBAHUS IIPU
NOIXOAIIEH TEMITEpPaType B MOAXOSAIINEM PACTBOPHUTENE ¢ onydyeHneM amuaa (1),

1) coyeTaHHe MPOMEKYTOYHOIO aMUAHOTO coenHeHus (1) B MOAXOASAINEM KOIUYECTBE C

IPOMEXYTOYHBIM NHUPUMUAMHOBBIM  COeAuWHEHHEeM (2) B MNOAXOAALIEM  alpOTOHHOM
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OpPTaHUYECKOM PACTBOPUTENE NPU MOAXOIAIIEH TeMIlepaType B NPUCYTCTBUU MOIXOSIIETO
KOJINYECTBA TOAXOMSIIEr0 OCHOBAHMS C IOJYYEHHEM, IOCJIE TalIeHHs KHUCIOTOW, pacTBOpa
IIPOMEKYTOUHOTO coeiuHeHus (3);

i1) mpu pH > 5, HeoOs3aTenbHO mocne pobasneHust noaxozsmero konudectsa N, O-
IUMETHITHpOKCHIaMuHa uim ero conu (Hanpumep, HCl conm), B monxoasiem pactBopuTene
IIPU TOAXOJAIIEN TeMIIepaType CMECH Aar0T MPOPearupoBaTh C MOJNYyYEHHUEM MPOMEKYTOUHOTO
coeauHenus (4);

illa) ocyuiecTBIeHUE KOHAEHCAMH coeauHeHus: (opmyibl (4) C UCHONB3YEMBIM B
NOAXOMAIIEM KOJHYECTBE TUAPA3UHOM B TMOAXOASIIEM MPOTOHHOM WM AamnpOTOHHOM
pacTBOpUTENE MPH MOIXOAALIEH TeMIepaType C MoyueHHeM coeqruHeHus: popmyisl (24);

iiib) ankunmupoBaHue coenuHeHHs GOpMyJbl (24) € HCIONB30BAHUEM TMOAXOISIIETO
KOJIMYECTBA AJKIJIMPYIOIIEro areHta ¢opmynsl (22), HeoOs3aTenbHO B MPUCYTCTBUH
MOJXOAIIEr0 KOJIMYECTBA MMONXOASINEr0 OCHOBAaHHS, B TOAXOMSINEM IPOTOHHOM WU
aTIPOTOHHOM PACTBOPUTENE MPH MOAXOASALIEH TeMmreparype ¢ TOJYYeHHEM COETUHEHHUS
bopmyst 11,

iv) nemermnupoBaHue coenuHeHHst (opmynbl Il myTrem ero B3auMOAEHCTBUS C
NOAXOMSAIINM KOJHYECTBOM MOAXOMASIIEr0 peareHTa Ajsl AEMETHJIMPOBAHMS B IMOIXOASLIEM

pacTBOpUTENE NPU NOAXOAIEH TeMIepaType ¢ nonydeHueM cnupra (9)

V) xyopupoBaHue crupta (9) ¢ HCHOJB30BAHMEM TOAXOISIIET0  KOJUYECTBA
dbochopuixiopuna u, He0OsS3aTETHPHO, MOAXOIAIIET0 KOJIUYECTBA TOIXOSIIEr0 OCHOBAHMSI TIPU
NOAXOMSLICH TeMmIrepaType, HeoOs3aTeJbHO B MOAXOSIIEM AalPOTOHHOM OpPraHHYECKOM
pacTBOpUTENE, C MONyUYeHHUEM XytoprupumunnHa Gopmyisr 111

JlecsiThlii crioco0 nonyueHust coeuHeHnst GopmMyJibl [V BKITIOYAET CIAYIOIINE CTaIUH:

a) B3auMoeicTBIe TuOpoMIupuMuIrHa (5) ¢ MOIXOISIINM KOJTUYECTBOM MOAX OSIIEro
OCHOBAHUsA B METAHOJIE WU HOI[XOI[;IH_IGI\/'I MeTOKCHHHOfI COJIBK0 B NOAXOAAIIEM allPpOTOHHOM
pacTBOpuTeNie MpH MOAXOMSIIeH TeMIeparype C IMOJy4eHHeM, mocie oO0paboTKH, pacTBOpa
OPOMIMPUMHUANHOBOTO TPOMEKYTOUYHOTO COoennHeHuss (6) B MOAXOXSINEM AampOTOHHOM
pacTBOpUTENE;

b) coueranne OPOMIUPUMUIMHOBOTO MPOMEKYTOUYHOTO COEANHEHUs (6) C MOaXOASIIUM
KOJIMYECTBOM STUHHUITPUMETUIICUJIAHA B moaAxXoasmemM AIIpOTOHHOM OpPraHn4€CKOM

pacTBOpuUTENie NMPU MNOAXOAALIEH TemmepaTrype B IPUCYTCTBUM MOAXOISIIETO KOJUYECTBA
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NOJXOSIIEr0 OCHOBAHHWS, B TMPHCYTCTBUU IOAXOJSINETO KOJNMYECTBA HEOOS3aTENbHOTO
noaxoznsmero Cu(l) karanuzaTopa U NOAXOAALIEro koauyecTsa noaxoasmero Pd karanusaropa,
C mosiyuyeHueM, nocie oO0padoTKH, pacTBOpa MPOMEKYTOYHOro coenuHeHus (7) B MOIXOASINEM
pacTBOpUTEIE,

C) JAECUIWJIMPOBAHME NPOMEXYTOUHOro coeauHeHus (7) C  HUCHOJIB30BAHUEM
HNOAXOASLIEr0 KOJMYECTBA MOAXOSIIEro (PTOPUAHOTO peareHTra, MOAXOASILIeH KUCIOTHI WU
MOJXOJAINEr0 OCHOBAaHUS B MOJXOASINEM pAacTBOpUTENE INMPHU MOAXOASLIEH Temreparype ¢
MOJIyYeHHUEM MUPUMHUAUHOBOTO MPOMEKYTOYHOrO coenHeHus (2);

d) amuaupoBanue KapOOHOBOW KUCIOTHI (8) MyTeM ee B3aUMOAEHCTBUS C MOIXOISIINAM
KOJIMYECTBOM OKCAJMIXJIOPHIA WM SKBUBAJIEHTHOTO peareHTa s aMHJIHOTO CBSI3bIBAHUS B
MOJIXOMSIIEeM almpOTOHHOM OPraHW4YeCKOM pacTBOpUTENe IpPU MOAXOIALIeH TeMmreparype B
MPUCYTCTBUM MOIXOSAIIEr0 KOJUYECTBA IMOAXOIALIEr0 KaTalnu3aTropa; 3aTeM C MOAXOASIINUM
konmdaectBoM N, O-pumermnruapokcwiamMuHa win ero comu (Hampumep, HCl comm) B
NPUCYTCTBHM  TMOAXOASIIEr0 HM30BITOYHOTO KOJHMYECTBA IOAXOJSINErO OCHOBAHUS IPU
NOAXOsIIeN TeMnepaType B MOAXOASALIEM pacTBOpUTeNie ¢ nonydeHueM amuaa (1);

1) coueTaHue HCIOJB3YEMOTO B MOAXOISIIEM KOJHMYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHeHust (1) ¢ MPOMEXYTOUHBIM NUPUMUANHOBBIM COEAMHEHHEM (2) B MOAXOASALIEM
anpOTOHHOM OpPraHMYeCcKOM pacTBOpUTENE MPU MOAXOAsSINEN TemiepaType B MNPUCYTCTBUU
MOJIXOSAIIEr0 KOJIUYECTBA MOAXOASALIEr0 OCHOBAHMS C MOJIyUE€HUEM, 1OCJIEe TalleHNus KUCIOTOH,
pacTBOpa MPOMEXKYTOUHOIO coequHeHus (3);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mpobaBneHust noaxozsmero konudectsa N, O-
IUMETHITHpOKCHIaMuHa uim ero conu (Hanpumep, HCl conm), B momxoasiem pacTBopuTene
IIPU NOAXOJALIEH TeMIepaType CMEeCH AT MPOpearupoBaTh ¢ MOIYYEHHUEM MPOMEKYTOYHOIO
coenuHenus (4);

1i1) oCyIIecTBIeHHEe KOHEHCAIIUN ITPOMEKYTOUHOIO COeANHEHHs (4) C UCTIONB3yEeMBIM B
MIOAXOAAIIEM KonuuecTse ruapasuaoM Gopmyisl R2-CH,-NH-NH; unu ero conbro (Hanpumep,
HCI conblo), HeoOsi3aTeIbHO B MPUCYTCTBUU TMOAXOASINErO KOJUYECTBA MOIXOISIIETO
OCHOBAaHUS, B NOIXOASINEM MPOTOHHOM WM AlNpPOTOHHOM pacTBOPHUTENE IMPHU TMOAXOISLIEH
TeMIIepaType C noyyueHueM coequHenus Gopmysl 11,

iv) nemerwnupoBaHue coenuHeHust (opmynsl Il myTtem ero B3auMOAEHCTBUSI C
MNOIXOASAIIMM KOJWYECTBOM IOAXOMASINEro peareHta Uisl AEMETUJIMPOBAHUS B IMOAXOIAIIEM
pacTBOpUTENEe NPU NOAXOAsIIEH TeMIepaType ¢ nonydeHuem cnupra (9);

V) xJjopupoBaHue coupta (9) C HCNONB30BAaHHEM TOAXOSIIETO  KOJHYECTBA
dochopmxiopuna u, HeoOsS3aTeTHHO, MOAXOISAIIETO KOJIUYECTBA TIOIXOSIIEr0 OCHOBAHHUS TIPU
NOAXOMAIIEeH TeMIepaType, HeoOsS3aTeNIbHO B MOAXOASIIEM AanpOTOHHOM OpPTaHUYECKOM
pacTBOpHTENE, C MOyuYeHHueM xyopnupumunnHa Gopmyisl 111 u

vi) B3aMMOJEHCTBHE NOAXOAALIero konudectBa amuHa (10) ¢ XJIOPHIUPUMUAMHOM
dopmynbr 11, HeoOsi3aTeNbHO B MNPHUCYTCTBUM MOAXOMALIETO KOJUYECTBA MOAXOZSIIETO
OCHOBaHUs, B MOIXOJALIEM pacTBOpUTENE MNpHU MOAXOMALIEH Temmeparype C MOJIy4eHHEM

aMUHO-IUpUMUANHA Gopmyisl IV
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(10)

OnuHHanuaThiii cnocod MojydeHus: coenuHeHus: Gopmysbl [V BKIIOUAET Cleayromue
CTaJUH:

a) B3auMojeiicTBre TUOpoMIUpUMHINHA (S) ¢ MOIXOASIIUM KOJTHMYECTBOM MOAXOSIIEro
OCHOBAHUsI B MCTAHOJIC WU HOI[XOI[SIH_IGI\/'I MeTOKCHI[HOfI COJIbKO B MNOAXOOAIIEM allpOTOHHOM
pacTBopuUTeNie TPU TMOAXOASLIEH TeMIepaType C IMOIyuyeHUeM, mocjie oO0paboTKH, pacTBOpa
OPOMIMPUMHUIMHOBOTO TPOMEKYTOYHOTO COoenvHeHuss (6) B MOAXOMSINEM AampPOTOHHOM
pacTBOpUTEIE,

b) coueranne OPOMIUPUMUIMHOBOTO MPOMEKYTOUYHOTO COSAMHEHUS (6) C MOIXOAsIIUM
KOJIMYECTBOM STUHUIITPUMETUIICUIIAHA B IIoaAXoaseM AIIPOTOHHOM OpPraHn4€CKOM
pacTBOpUTENie NMPU MNOAXOAALIEH TeMmmepaTrype B MPUCYTCTBUU MOAXOISIIETO KOJUYECTBA
NnoAXoAAIEro OCHOBaHUS, B TMPUCYTCTBUU MNOAXOAALIECIO KOJINYECTBA Heo6$13aTeanoro
noaxoznsuero Cu(l) karanuzaTopa U MOAXOAALIETO KojauyecTsa noaxonsmero Pd karanusaropa,
C MoJlydyeHHeM, nocie 0O0padoTKH, pacTBOpa MPOMEKYTOYHOTrO coennHeHus (7) B MOIXOASIEM
pacTBOpUTEIE,

C) IeCWIHJIMPOBAHHWE MPOMEXKYTOUHOTrO coenuHeHust (7) €  HCIOJIb30BAHUEM
IoAXoaAIEero KOJM4YECTBA MNOAXOAAIIECIO q)TOpI/II[HOFO pearcHra, HOI[XOI[HH_IGI\/’I KHUCJIOTBI HJIU
MOAXOJSALIET0 OCHOBAaHMS B MOAXOISIIEM pPACTBOPUTENE INPU MNOAXOIAINEH TeMmIeparype C
NOJIy4YeHHUEM MUPUMHUANHOBOIO MPOMEKYTOYHOIO coeinHeHus (2);

d) amuaupoBanue KapOOHOBOW KUCIOTHI (8) MyTeM ee B3aUMOIEWCTBUS C MOAXOMSIINAM
KOJIMYECTBOM OKCAJMIXJIOPHUA WJIM SKBUBAJIEHTHOTO PeareHTa AJii aMUIHOTO CBSI3bIBAHUS B
MOJXOSIIEM arnpPOTOHHOM OPraHMYECKOM pACTBOPHUTENIE MPHU TOAXOMALICH TeMIepaType B
MPUCYTCTBUM TOIXOISIIEr0 KOJMYECTBA TMOAXOSIIEr0 KaTajlnu3aTropa; 3aTeM C MOAXOMSIIHM

konmdectBoM N, O-pumermiruapokcunamuHa wiun ero comu (Hampumep, HCl comu) B

,
NPUCYTCTBHH  TMOAXOASIIEr0 HM30BITOYHOTO KOJHYECTBA IMOAXOSIIErO OCHOBAHUS IPU
NOJXOAIIEH TEMITEPAType B MOAXOSIIEM paCTBOPHUTENE ¢ monydyeHneM amuaa (1),

1) coueTaHue HCIOJIB3YEMOrO B MOAXOISIIEM KOJHYECTBE MPOMEKYTOYHOIO aMUIHOTO
coenuHeHust (1) ¢ MPOMEXKYTOYHBIM MUPUMHUAMHOBBIM COENMHEHHEM (2) B IOAXOASIIEM
aTIPOTOHHOM OPTaHWYECKOM pACTBOPUTENIE TPH TOAXOASINEH TeMmeparype B NPUCYTCTBHU
MOJXOJISIIEr0 KOJMYECTBA TOAXOASIIEr0 OCHOBAHHUS C TOJIYUYEHUEM, TIOCIIE TallleHus] KUCIOTOH,
pacTBOpa MPOMEXKYTOUHOIo coequHeHus (3);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mobaBneHust noaxozsmero konnuectsa N, O-
IMMETWITHIPOKCHIIaMuHa nin ero conu (Hanpumep, HCl conm), B momxoasiimem pacTBopuTene
NPY TOAXOJAIIEH TEMIIEpaType CMECH AAI0T MPOPEarupoBaTh C MOJYYEHHEM MPOMEKYTOUHOTO
coenuHenus (4);

iila) ocylIecTBICHNE KOHAEHCAIMM coequHeHus (opmyisbel (4) C HUCIONb3yeMBIM B

noaxoasmeM KOJIUYECTBE THAPASHMHOM B HOAXOAAINEM IIPOTOHHOM WK AIIPOTOHHOM
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pacTBOpUTENE MPH MOIXOAALIEH TeMIepaType C MoyuYeHHeM CoequHeHus: popmysl (24);

iiib) ankunmupoBaHue coenuHeHHs GoOpMyJbl (24) C HCIONB30BAHUEM TMOAXOMSIIETO
KOJIMYECTBA AJKUJIHUpYyIomero areHra Qopmyssl (22), HeoOs3aTeIbHO B  MPHUCYTCTBHH
NOAXOAIIEr0 KOJMWYECTBA MMOAXOASINEr0 OCHOBAaHHUS, B TOAXOMSINEM IPOTOHHOM WU
alIpOTOHHOM pacTBOpPUTENE IPH MOAXOAALIEH Temreparype ¢ IOJy4YeHHEM COEeIUHEHUs
dopmyer 11,

iv) nmemermnupoBaHue coenuHeHust ¢opmynsl I myrem ero B3auMoOmeWCTBHS C
MOJXOMSIIMM KOJHYECTBOM MOAXOMASIIEr0 peareHTa Ijisi AeMETHJIMPOBAHHS B IMOIXOMASLIEM
pacTBOpUTENE NPU NOAXOAsIEN TeMIepaType ¢ nonydeHueM crupra (9);

V) xJjopupoBaHue cnupta (9) ¢ HCIOJB30BAaHHEM TMOAXOSIIEr0  KOJHYECTBA
dbochopuixiopuna u, He0OsS3aTETHHO, MOAXOIAIIET0 KOJIUYECTBA TIOIXOSIIEr0 OCHOBAHHUSI TIPU
NOAXONAIIEeH TeMIepaType, HeoOsS3aTeNIbHO B MOAXOASIIEM AaNpOTOHHOM OPraHUYeCKOM
pacTBOpUTEe, C OyuYeHHuEM xyopnupumunnHa Gopmyisl 111 u

vi) B3aMMOJEHCTBHE NOAXOAALIero kKonudectBa amuHa (10) ¢ XJIOPHIUPUMHUAMHOM
¢dopmynbr 11, HeoOsi3aTeNbHO B MNPHUCYTCTBUH MOAXOMAILIETO KOJUYECTBA MOAXOJISIIETO
OCHOBaHHUS, B TOAXOISIIEM pPACTBOPHUTENE MNPHU TMOAXOMIIIEH TeMmIeparype ¢ IOIy4YeHUEM
aMHHO-IUpUMHUANHA Gopmyibl IV

R

HN 7

(10)

Jns coenunerust GopMyJiel I MprMeHNMBI ClleyIOIINE ONPEeIeHuUs:

R' nmnpencraBnser coboii  (eHun wunM  S5-6-uNeHHOE TeTEPOAPHIIBLHOE  KOJIBIIO;
HeoOs3aTeNIbHO 3aMeIleHHbIe 3aMECTHTEJISIMHU, BIUIOTH 0 TPEX, HE3aBUCHMO BBIODAHHBIMH U3
IPYIIIbL, COCTOSALIEH U3 rajloreHa Wik MEeTUJIa; TAe YKa3aHHOe 5 WK 6-UJIeHHOe reTepoapuiIbHOe
KOJIBLIO COAEPIKUT 10 3 KOJIbLIEBBIX aTOMOB, BEIOPAHHBIX M3 TPkl coctosiuei u3 N, S win O;

R? mpencraBnser coboif (eHun UM 6-ueHHBIH TreTepoapui, HeoOS3aTesbHO
3aMelleHHbIH, BIJIOTh 10 TPeX, 3aMeCTUTENsIMU R’; rle ykazaHHOe 6-uJleHHOE reTepoapuIbHOe
KOJIBLIO COAEPIKUT 10 2 KOJIbLIEBBIX aTOMOB a30Ta,

R* npencrasnser coboii xyop, -OMe unu -NR°R”;

Kax bl R He3aBHCHMO MpeACTaBseT coO0il METHI, METOKCH MU TaJIOTeH,

R® npencrasnser coboit Bogopon unu Ci.4 ankui, 3aMemneHHbii 0-3 3amecturensmu R,

R’ npencrassieT coboit Bogopon unu Ciu ankui, 3amemneHHbii 0-3 3amectutensmu R,

kaxpiii R® HesaBucumo npencrasnser coboii -OH, Ci.3 rajoreHajkui, rajoreH Wid -
C(O)NH,.

B HekoTOphIX BapHaHTAaX OCYINECTBJICHHUS, Ui JIOOOr0 W3 OIMCAHHBIX BBIIIE
OIUHHAMIATH CIIOCOOOB NIt ony4deHus: coenunenust popmyier 11, popmynsr LI unu Gopmyier
IV, R! npencrasnsier coboii ¢enun. B apyrux Bapuantax ocymecTsienus R!' mpencrasmiser

co0OH 5-6-uJleHHOe reTepoapuiIbHOE KOJbLIO. B HEKOTOPBIX APYrHX BapHaHTaX OCYLIECTBIEHHS
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R! npencrasnser coGoil 5-4eHHOE TeTepoapHIbHOE KOJbIO. B HEKOTOPBIX APYTUX BapMaHTax
ocymectsiaenus R! npencrasnser coboii S-uneHHOe reTepoapuabHOe KOJbIIO, cofeprKaliee 10 2
KOJIBLIEBBIX T€TEPOATOMOB, BBIOPAHHBIX U3 Tpymibl, coctosiel u3 N u O. B HekoTopsIX npyrux
BapuMaHTax ocymectieHus R' mpexncraBnaser coboii S-uneHHOE TeTepOapUIbHOE KONbIIO,
cofieprkaliee 10 2 KOJbIEBBIX I'eTePOaTOMOB, BBIOpPAHHBIX M3 rpymnnbl, cocrosimed u3 N u O, u
OHO SIBJISIETCS] HE3aMELIEHHBIM.

B HeKOTOpbIX BapuaHTaxX OCYIIECTBJIEHMS, Ui JIEOOOrO W3 ONMCAHHBIX BBIIIE
OMHHAIATU CIIOCOOOB 11l mosyderus: coenunenus: popmyier 11, popmynsr I umu Gopmyiisr
IV, R? mnpencrasnser cobGoii (eHmN, HEOOA3aTENbHO 3aMEIIEHHBIH, BIJIOTH 10 JABYX,
3amectutensMu R°. B apyrux BapuaHTax ocyinecTsieHus R? mpencrasiser coboil 6-4IeHHbII
reTepoapui, HeoOsA3aTeNbLHO 3aMelleH b, BIIOTh 0 ABYX, 3aMecTuTesaMu R; rie ykasaHHoe
6-4JIEHHOE TeTepOapHJIbHOE KOJBbIO COAEPXKUT 1O 2 KOJNbLEBBIX aTOMOB a3oTa. B mpyrux
BapHaHTaX ocyllecTBieHHs R’ mpencrapnsier coboii (eHusn, HeoOA3aTENbHO 3aMeIleHHBI
OIIHUM 3aMeCcTUTeNiEM R°.

B HekoTOpbIX BapHaHTaX OCYIIECTBIEHHs, i JIFOOOrO M3 OIMHCAHHBIX  BBIIIE
ONMHHAIATU CrIOCOOOB 11t ony4deHust coenuneHust popmyier 11, popmynsr I umu Gopmyier
IV, xaxabiii R° He3aBuCHMMO TIpencTaBisieT co0Ol METHJ WM TajoreH. B Jpyrux BapuaHTax
OCyIIeCTBJIEHHs Kaxblii R> He3aBHCHMO MpeACTaBiseT coboii rajoreH. B HEKOTOPBHIX APYIHX
BapHaHTaX OCyLIECTBJIeHHUs Kaxbli R> npencrasnsier coboit Gprop.

B HekoTOphIX BapHMaHTaX OCYIIECTBIEHHs, MJIsi JIFOOOrO M3 OIHCAHHBIX BBIIIE
OJMHHAMIATH CIIOCOOOB NIt monydeHust coeauneHust gpopmyinel 11, popmyast I wmu Gopmynsl
IV, R® npencrasnsier coboit Bogopon unu Ci-» ankumi, 3amemeHHbli 0-3 3amectutensmu R®. B
APYruX BapuaHTax ocyinecTsieHus R mpencrapiser co6oii Bomoposa. B HEKOTOPHIX APYrux
BapuaHTax ocyiectsienus R® nmpencrasnser coboii Ci-2 ankui, 3aMelieHHbIH 2 3aMeCTHTEISAMU
R® Eme B HekoTOpbIX BapuaHTax ocymiectsienuss R° mpencrasnser coboit Ci.o amikmum,
3aMelneHHblit 3 3amectutensmu R,

B HekoTOpbIX BapHaHTaX OCYINECTBIEHHs, MJIsi JIFOOOrO W3 OMHCAHHBIX BBIIIE
OIUHHAIATU CIIOCOOOB [iIs mosydeHust coeaunenust gpopmyiet 11, popmyast 11 wim Gopmysr
IV, R” npencrasnsier coboii Bogopox umu Ci-p ankumn, 3amemeHHslii 0-3 3amectutensmu R®. B
JPYrux BapuaHTax ocyiecTsieHuss R’ mpencrasiser coboif BOZOpOA. B HEKOTOPBIX APYrux
BapHaHTax ocyinecTsieHus R’ nmpencrapnser coboit Cio aNKuI, 3aMEIeHHbIH 2 3aMeCTHTEISAMH
R® Eme B HekoTOpHIX BapuaHTax ocyiectienus R’ mpencrasnsier coboit Ciz amkum,
3aMeleHHblii 3 3amectutensmu R®.

B HekoTOphIX BapHaHTaX OCYIIECTBIEHHs, M JIFOOOrO M3 OIMHCAHHBIX  BBIIIE
ONWHHAIATU CIIOCOOOB NI mony4deHust coeauHeHust gpopmyinel 11, popmysnst 11 wmm Gopmynsr
IV, kaxnsiii R® Hesasucumo npencrapnser coboii -OH, Tpudpropmerun umu -C(O)NH,.

B HekoTOphIX BapHMaHTaX OCYIIECTBIEHHs, MJIsi JIFOOOrO M3 OINMHCAHHBIX  BBIIIE
OIMHHAIATU CrIOCOOOB NIt mony4deHus: coenuneHust popmyiel 11, popmynsr LI unu Gopmyer
IV, R! npencrasnsier coboil 5-uneHHOE reTepoapuiIbHOe KOJbLO, COlepsKallee 10 2 KOIbLEBbIX

reTepoaToOMOB, BBIOPAHHBIX M3 rpymmbl, coctosiimeil u3 N u O, 1 OHO SIBJISIETCS HE3aMEI€HHBIM;



94

R? mpencrasaser cobOoil  (eHuN, HeoOA3aTeNbHO 3AMEIIEHHBIH OOHUM WM JByMs
3amectutensmu R’; kaxawiii R® npencrasisier coboii grop; R® npencrapaser co6oit Bonopon;
R’ mpencrasnser coboit Ci» ankun, 3amelneHHbii 3 3amectuTensmMu R®, u xaxageii R®
He3aBUCHUMO npeacTasisieT coboii -OH, Tpudropmernn wnm -C(O)NHo.

B uerBepToM BapumaHTe ocyuiecTBiIeHUs1 coenuHenue Gopmynbl I mpeacrasnsier coboit
coenuHeHue ¢opmynsl V. B marom BapuaHTe oOcyliecTBieHus coennHeHue (opmymsl |
npeacrasisier cobol coenmHeHue Qopmyner VI B mecrom BapuaHTe OCYIIECTBIIECHHS
coenuHeHue Gopmyibl I mpeacrapisieT codoii coequnenue Gopmyst VIL

ITepBblit cioco0 monydeHus: coenuuenust Gopmysiel V, coenunenus: Gopmyisr VI wim
coequHeHus popmyssl VII BKIIOYAET CleAYIOMNE CTATIUHU:

1) codyeTaHHe HCIOJIb3yeMOro B MOAXOSIIEM KOJHYECTBE MPOMEKYTOUHOTO aMHIHOTO
coequHeHust (1’) ¢ NPOMEXYTOUYHBIM NMUPUMHUAMHOBBIM COEJUHEHHEM (2) B MOAXOISALIEM
ANPOTOHHOM OPTraHMYECKOM pPACTBOPUTENE MpPU MOOXOMASALIeN TeMIepaType B MPUCYTCTBUU
MOAXOMASLIEro KOJIUYEeCTBA MOAXOASIIIEr0 OCHOBAHUS € MOJy4YE€HHEM, TOCIIe TalleH s KUCIOTOM,

pacTBOpa MPOMEKYTOUHOTO coeanHeHus (3”)

O_
0 N )
;oo— N Nm
= = 5
(" @) 0 (3

i1) mpu pH > 5, HeoOs3aTenbHO mocne podasneHust noaxozsmero konudectsa N, O-
IMMETHITHIpOKCHIaMuHa uin ero conu (Hanmpumep, HCl conu), B nmoaxonsinem pacTBopurene
IIPU TMOAXOJAIIEH TeMIIepaType CMECH Aar0T NMPOPearupoBaTh C MONYyYEHHUEM MPOMEKYTOUHOTO
coenuHeHwus (4°)

N—-Q
@ 7/ N

Bropoii criocod monydenusi coenuHeHus: Gopmynsl V, coenuHeHus: Gopmynsl VI mnm
coequHenus popmysl VII, BKIIFOUAET CIEAYIONINE CTATUU:

1) coueTaHue HCIOJB3YEMOrO B MOAXOIIIEM KOJHUYECTBE MPOMEXYTOYHOTO aMUIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOUYHBIM NMUPUMHUAMHOBLIM COEJUHEHHEM (2) B MOAXOIALIEM
aTIPOTOHHOM OPTaHWYECKOM pACTBOPUTENIE TPU TOAXOIAIIEH TeMIIepaType B HPUCYTCTBUH
MOJXOJISAIIEr0 KOJMUECTBA MOAXOASAIIEr0 OCHOBAHUS C IOJIyYE€HUEM, ITOCIIe TallleHnsT KUCIOTOM,
pacTBOpa MPOMEKYTOUHOTO coequHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne pobasneHust noaxozsmero konudectsa N, O-

auMeTHITHIpoKcuamMuHa uiu ero conu (Hanpumep, HCI conm), B moaxoasitueM pactBopuree
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NpU MOAXONSINEH TeMIepaType CMECH AAK0T MPOpPearupoBaTh ¢ MOJYYEHHEM MPOMEKYTOYHOIO
coenuHenus (4°); u

111) ocyIecTBIeHNEe KOHEHCALIUH TPOMEKYTOYHOTO CoenHeHNs (4”) ¢ UCTIOIb3yEeMbIM B
HOAXOASALIEM KOJHYECTBE TUIPASUHOM (POPMYJIbI

F

CHy—NH—NH,

w ero conbto (Hanmpumep, HCl conbro), HeoOs3aTeIbHO B MPUCYTCTBUU TOAXOASIIETO
KOJINYECTBA TMOAXOMSINEr0o OCHOBAHUS, B IOAXOASINEM IIPOTOHHOM pacTBOpUTENE IpH
MOIXOJSIIEH TEMITEpaType C MOMyYeHHEeM CoeTuHEeHs HopmMyibl V.

Tpernii cnoco0 monydeHus: coequHeHus Gpopmyisl V, coenuHerus Gopmyiel VI umm
coequHenus popmysl VII, BKIIFOUAET ClIEAYIONINE CTATUU:

1) coueTaHue HCIOJB3YEMOTO B MOAXOIINEM KOJHYECTBE MPOMEKYTOYHOIO aMUIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOUYHBIM NUPUMHUAMHOBBIM COEJUHEHHEM (2) B MOAXOIALIEM
anpOTOHHOM OpPraHHYecKOM pacTBOpUTENE MpPU MOAXOAsIIeN TemmepaType B MNPUCYTCTBUU
MOJXOSAIIEr0 KOJIUYECTBA MOAXOISALIEr0 OCHOBAHMS C MOJIyU€HHUEM, 10CJIe TralleHus KUCIOTOH,
pacTBOpa MPOMEKYTOUHOIO coeuHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mobasneHust nmoaxozsmero kommdectsa N, O-
IMMETWITHAPOKCHIIaMuHa nin ero conu (Harnpumep, HCl conm), B moxxoasimem pacTBopuTene
IIpU MOAXOJSALIEH TeMIepaType CMeCH JAar0T MPOpearupoBaTh € MOJTyYEeHHEM MPOMEKYTOYHOIO
coenuHenus (4°),

iila) ocyIlnecTBIeHHE KOHAEHCAIMM coeauHeHus (opmynbel (4’) ¢ HUCIOMB3yeMBIM B
NOAXOASAIIEM KOJHMYECTBE THAPA3MHOM B MOAXOAALIEM MPOTOHHOM WM  alpOTOHHOM
pacTBOpHUTENe MPU MOAXOAALIEH TeMIepaType ¢ MoNydyeHneM coeauHerns Gopmyisl (24°); u

iiib) ankunupoBaHue coenuHeHust Gopmynbl (24”) ¢ UCHONIB30BAHUEM MOAXOISIIETO
KOJIMYECTBA AJKWIUpPYyIOIero arenta ¢opmynbl (23A), HeoOsi3aTebHO B NPUCYTCTBUH
MOIXOMSINEero KOJUYeCTBAa TMOAXOASIIEr0o OCHOBAaHUSA, B TMOAXOASINEM IPOTOHHOM WU
anpOTOHHOM pacTBOpUTENEe NPU MOAXOIALIeHl TeMIeparype C TOJyYeHHEM COeIUHEHUs
dbopmyibl V.

UetsepTslii criocod monmyueHus coenuHeHust popmynsl V, coenunerns Gpopmynbsl VI wmm
coequHenus popmyssl VII BKIIOYaET ClieAyOIMUE CTaIUH:

a) B3auMoJeiicTBre TMOpOMIUPUMHINHA (S) ¢ MOIXOASIINM KOJTHYECTBOM ITOAXOSIIIErO
OCHOBaHHUSl B METAHOJI€ WM MOAXOASIeH METOKCHUAHON COJIbI0 B MOAXOASIIEM alpOTOHHOM
pacTBOpuUTeNe TPU MOAXOMALIEH TeMIepaType C IOIy4eHHeM, Iociie 0oOpaboTKH, pacTBOpa
OPOMITMPUMUIMHOBOTO TPOMEXYTOYHOIO COeAMHEHUs (6) B TOAXOASAIIEM anmpOTOHHOM

pacTBopuTene
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Br o—
N N
B— —F B— —F
N= N=

(3) (6) :
;

b) coyeraHre OPOMMUPUMUIMHOBOTO MPOMEKYTOUHOTO COEAMHEHU (6) C MOIXOASLIIUM
KOJMYECTBOM  OTHUHWITPUMETUJICUJIAHA B MOAXOASALIEM  alpOTOHHOM  OPraHUYECKOM
pacTBOpUTENie TMPU MOAXOASALIEH TemmepaType B MPUCYTCTBUU TMOAXOSIIETO KOJUYECTBA
NnoaxXoasAmero OCHOBaHUSA, B TMPUCYTCTBUH MNOAXOOALIECIO KOJIUYCCTBA HeO6$ISaTeJIbHOFO
noaxonsmero Cu(l) karanuzaropa U MOAXOIAIIEro KomudecTsa noaxoxsimero Pd karanuzaropa
C MoJlydyeHHeM, nocie 0O0padoTKH, pacTBOpa MPOMEKYTOYHOrO coenrHeHus (7) B MOIXOASIIEM

pacTBopuTese

OM
\ N
e —a :/\>—F
/ N=
]

C) [Ie-CUJIMJIHPOBAHHME MPOMEXKYTOYHOro coeauHeHust (7) €  HCHOJb30BAHHEM
NOIXOAIIEr0 KOJNUYECTBA MOAXOASIEro (PTOPUIHOTO peareHTa, MOAXOASALIEH KHCIOTHI HIIH
MOJIXOMSIIEr0 OCHOBAaHUS B TMOAXOASLIEM pPacTBOPUTENE MNpHU MNOAXOAsIEH TeMmIepaTrype ¢
MOJIy4YeHUEM MUPUMHUANHOBOIO MPOMEXKYTOYHOIO coeinHeHus (2);

1) coueTaHue HCIOJIb3YyEMOrO B MOAXOJSINEM KOJHUYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHenust (1’) ¢ NPOMEXKYTOYHBIM NUPUMUANHOBBIM COEAUHEHHEM (2) B MOAXOIALIEM
anpPOTOHHOM OpPraHUYEeCKOM pPAaCcTBOpUTENE INPU MNOAXOASINEN TeMmIepaType B NPUCYTCTBUU
HNOIXOSAIIEr0 KOJIUYECTBA MOAXOAALIEr0 OCHOBAHMSA C MOJIyY€HUEM, NOCJIE FalleHUs] KUCIOTOM,
pacTBOpa MPOMEKYTOUHOTO coequHeHus (3°);

i1) mpu pH > 5, HeoOszaTenbHO mocne mpodaBneHust nmoaxozsmero konndectsa N, O-
IMMETWITHIPOKCHIaMiuHa Wik ero conu (Hampumep, HCl conm), B momxoasimemM pacTBOpUTENE
IIpU MOIXOJSAIIEN TeMIiepaType CMeCH JAar0T MPOpearupoBaTh C MOJTyYEeHHEM MPOMEKYTOUHOIO
coenuHenus (4’); u

111) OCyIeCTBIICHNE KOHIEHCAIIMH MPOMEKYTOYHOTO CoeTuHeH s (4°) ¢ UCTIONIb3YEMbIM B
MOJXOAIIEM KOJIMYECTBE THAPA3UHOM (hOPMYITBI

F

CH,—NH—NH,

w ero conbio (Hanpumep, HCl conbio), HeoOs13aTeIbHO B MPUCYTCTBUU TOAXOASIIETO
KOJIM4eCTBa MNOAXOAAIICTO OCHOBAHUA, B MNOAXOAAIIEM IIPOTOHHOM WK ANPOTOHHOM
pacTBOpHTENIE TIPU MOAXOASIIEH TeMIepaType ¢ MOIyYeHUeM CoequHeHus1 popMyJibl V.

[Tareiit cnoco® momyueHus: coenuneHus Gopmynsl V, coenuaenus Gopmyinsl VI wim
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coequHenus popmyisl VII BKIIOYaeT ClieAyomue CTaIuu:

a) B3auMozeicTBre qudpoMIupuMuInHa (5) ¢ MOIXOISIINM KOJTUYECTBOM IMOAXOASIIIErO
OCHOBAHHA B METAHOJIE HJIH HOI[XOI[fILLIefI MeTOKCI/II[HOI\/'I COJIBKO B MOAXOAAIIEM allPpOTOHHOM
pacTBopuTeNe NPU MOAXOAALIEH TeMrepaType C IOJNydyeHueM, Iocjie o0paboTKH, pacTBopa
OpOMIMPUMUANHOBOTO TPOMEXKYTOUYHOTO COeAnHeHUuss (6) B MOAXOASINEM AarmpOTOHHOM

pacTBopuTene

Br Oo—
N N
B—( ) Br—(  D—F
N= N=

5) ©
;

b) coueranne OPOMIUPUMUIMHOBOTO MPOMEKYTOUYHOIO COEANHEHUs (6) C MOIXOASIIUM
KOJIMYECTBOM  ATUHWITPUMETWICWIAHA B  IOAXOMALIEM  ampOTOHHOM  OpPraHUYeCKOM
pacTBOpUTeNie MpU NOAXOIAINEeH TeMmnepaType B MPUCYTCTBUM MOAXOJSALIEr0 KOJHUYECTBa
NOAXONAIIEr0 OCHOBAHWS, B TPUCYTCTBUM NOAXOIALIETO KOJWYECTBA HEOOS3aTENbHOTO
noaxonsamero Cu(l) karannzaropa U MOAXOAIIEro KonudecTsa noaxoasimero Pd karanuzaropa
C MoJlyueHueM, nocie oO0padoTKH, pacTBOpa MPOMEKYTOYHOTrO coenuHeHus (7) B MOIXOASIIEM

pacTBopuTene

O_
N
—\ss%—(’ :\§7F
/ =
(")

C) Jlle-CUJIMJIMPOBAHME IPOMEXYTOYHOro coeauHeHus (7) ¢ HCHOJIb30BaHHEM
HNOAXOASILIEr0 KOJMYECTBA MOAXOSIIEro (PTOPUAHOTO peareHTra, MOAXOASLIeH KHUCIOThI WIN
MOJXOMSINEer0o OCHOBAaHUS B TOAXOSIIEM pPacTBOPHUTENE MPHU MOAXOASIEH TeMmreparype ¢
NOJIy4€HUEM MUPUMUAMHOBOTO IPOMEKYTOYHOTO COEAMHEHUS (2);

1) coueTaHue MCIOJB3YEeMOrO B MOAXOISIIEM KOJHYECTBE MPOMEKYTOYHOTO aMUIHOTO
coequHeHust (1°) ¢ MPOMEXYTOUHBIM NUPUMUIUHOBBIM COeJUHEHHEM (2), B NOAXOSLIEM
anpOTOHHOM OpPraHHYeCKOM pacTBOpUTeNe MPU MOAXOAsIIeN TemmepaType B NPUCYTCTBUU
MOJXOSIIEro KOJIUYECTBA MOAXOASALIEr0 OCHOBAHMSI C MOJyUYEeHHUEM, MOCIe TalleH sl KUCIOTOi,
pacTBOpa MPOMEXKYTOUHOIO coeuHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mobaBneHust noaxozsmero kommuectsa N, O-
IMMETWITHIPOKCHIIaMuHa nin ero conu (Harmpumep, HCl conm), B momxoasiimem pacTBopUTeNe
IIpU MOIXOJSALIEN TeMIepaType CMeCH Jar0T MPOpearupoBaTh C MOJTyYEeHHEM MPOMEKYTOYHOIO
coenuHenus (4°); u

illa) ocCyIecTBI€HHE KOHAEHCAIMM coeauHeHHus (opmynbel (4’) C HUCIOMB3yeMBIM B
NOAXONAINEM KOJHYECTBE TUAPA3UHOM B TMOAXOASIIEM NPOTOHHOM WM AamnpOTOHHOM

pacTBOpHTENiE IPU MOAXOASIIEH TeMIIepaType C MOJIydeHHeM coennHeHus: popmyinl (24°); u



98

iiib) ankmnmpoBaHue coenuHeHUst (Gopmynbl (24”) ¢ UCHONB30BAHUEM MOAXOISIIETO
KOJIMYECTBA AJKHIUpYoIero areHta ¢opmyael (23A), HeoOs3aTeNbHO B NPUCYTCTBUH
MNOJXONAIIEr0 KOJMYECTBA IMOAXOASINEr0 OCHOBAaHUS, B TOAXONAIIEM IPOTOHHOM WM
alIpOTOHHOM PAaCTBOpPUTENE IPH MOAXOAALIEH Temreparype ¢ TIOJY4YeHHEM COEeIUHEHUs
dbopmyib V.

Iecroii cioco® monmy4yeHus: coenuHeHuss Gopmyisl V, coenunenus Gopmynst VI mnn
coenunenus popmyiel VII BKITFOYAET CEAYIOIINE CTATUH:

a) B3auMoJeiicTBUEe TUOpOMIUPUMHINHA (S) ¢ MOIXOASIIUM KOJTHYECTBOM MMOAXOJSIIEro
OCHOBAHHUSI B METAHOJIE WJIM MOIXOASIIEH METOKCHIHOW COJIbIO B MOIXOMASIIEM arpOTOHHOM
pacTBopuTeNe TMPU MOAXOASLIEH TeMIepaType C IMOIyuyeHueM, mocjie oO0paboTKH, pacTBOpa
OPOMITMPUMHUIMHOBOTO TPOMEXYTOYHOIO COEAMHEHUs (6) B TOAXOASIIEM ampOTOHHOM
pacTBOpuUTEIE;

b) coueranne OPOMIUPUMUIMHOBOTO MPOMEKYTOUYHOIO COEANHEHUs (6) C MOIXOASIIUM
KOJIMYECTBOM  STHHWJITPUMETIJICHJIAHA B TMOOXOASIIEM  alpOTOHHOM  OPTaHHYECKOM
pacTBOpuUTENe MpH MOAXOMALIEH TeMmreparype B MPHCYTCTBUH TOAXOMSIIEr0 KOJWYECTBA
NOAXOAIIEr0 OCHOBAaHHUS, B TMPHUCYTCTBUH IOAXOSINETO KOJMYECTBA HEOOS3aTENbHOTO
noaxoznsmero Cu(l) karanu3aTopa U NOAXOAALIET0 KojauyecTa noaxopsmero Pd karanusaropa,
C MoJlydeHHeM, nocie 0O0padoTKH, pacTBOpa MPOMEKYTOYHOrO coennHeHus (7) B MOIXOASAIEM
pacTBOpUTEIE;

C) [Ile-CUJIMJIHPOBAHME IPOMEXKYTOYHOro coeauHeHuss (7) €  HCHOJb30BAHHEM
MOJXOJAIIEr0o KOJUYECTBA MOAXOASIIEr0 (PTOPHIHOTO PEareHTa, MOAXOMAIIeH KHUCIOTBI WU
NOJXOJAINEr0 OCHOBAHUS B MMOIAXOMSINEM pAacTBOpUTENE INPH MOAXOASALIEH Temreparype ¢
NOJIy4€HUEM NMUPUMUANHOBOIO IPOMEKYTOUHOI'O COEAMHEHUS (2);

d) amuaupoBaHne kapOOHOBOH KHUCIOTHI (8’) myTeM ee B3aUMOIEHCTBUS € MOIXOIAIINM
KOJINYECTBOM OKCAJIMIXJIOPUA WM 3KBUBAJIEHTHOIO peareHTa s aMUAHOIO CBSI3bIBAHUS B
MOJXOSIIEM arpPOTOHHOM OPraHMYECKOM PACTBOPHTENE MPH TOAXOMALICH TeMIepaType B
NPUCYTCTBHH TOAXOMSIIErO KOJMYECTBA MOAXOISINErO KaTaH3aTopa; 3aTeM C MOAXOISLINM
konmdyectBoM N, O-pumerwnruapokcunamMuna win ero comu (Hampumep, HCl comu) B
NPUCYTCTBHM  TMOAXOASIIEr0 HM30BITOYHOTO KOJHYECTBA IOAXOJSINEr0 OCHOBAHUS IPH

MOAXOMASAIIEH TeMITepaType B MOAXOIALIEM pacTBOpUTENE ¢ mojyueHuem amuna (1°)
O
PR OH g > Nzo\

— = |
(8) (1%
;

1) coueTaHHe HCIOJIB3YEMOTO B MOAXOISIIEM KOJHMYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHeHust (1°’) ¢ NPOMEXKYTOUYHBIM NUPUMHUAMHOBBIM COEJUHEHHEM (2) B MOAXOIALIEM
anpOTOHHOM OPraHMYeCcKOM pPacTBOpHUTENE MNpPU MNOAXOJsIIed TeMmIepaTrype B IPUCYTCTBUU
HNOAXOAIIEr0 KOJUYECTBA MOAXOAAIEr0 OCHOBAHUS C MOJIy4E€HUEM, NOCJIE TalleHHs] KUCIOTOM,

pacTBOpa MPOMEKYTOUHOIO coeuHeHus (3°);
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i1) mpu pH > 5, HeoOs3aTenbHO mocne mobasneHust noaxozsmero konndectsa N, O-
IMMETHITHPOKCHIIaMuHa nin ero conu (Harmpumep, HCl conm), B moxxoasiimem pacTBopuTene
IIPU NOAXOIALLEH TEMIIEpaType CMECH AT MPOPEarupoBaTh C MOJYYEHUEM MTPOMEKYTOUHOIO
coequHenus (4°), u

111) ocyIecTBIeHNEe KOHEHCALIUHU TPOMEXKYTOYHOTO coelnHeHNs (4”) ¢ UCTIOIb3yEeMbIM B

NOAXOASIIIEM KOJHYECTBE TUIPA3UHOM (POPMYJIBI
F

CH,—NH—NH,

wi ero conbto (Hanpumep, HCl conbro), HeoOs3aTeIbHO B MPUCYTCTBUU MOAXOASIIETO
KOJINYECTBA TMONXOMASINEr0 OCHOBAHHS, B TOAXOISIIEM IIPOTOHHOM pPaCTBOPUTENE IPH
NOAXOAIIEH TEMITEPAType C MONYyYSeHHEM COeTMHEHHs POopMyJibl V.

CenpMoii ciocob mosydeHus: coequHeHus: popmyisl V, coenuneHust Gopmynsl VI unm
coequHenus popmyssl VII BKIOYaET CleAyOIMUe CTaIUU:

a) B3auMojeiicTBre TnOpoMIUpUMHINHA (S) ¢ MOIXOASIINM KOJTHYECTBOM IOAXOSIIErO
OCHOBaHHUSI B METAHOJIE WM TMOAXOASIIEH METOKCHIHOW COJIbIO B IMOIXOASINEM arpOTOHHOM
pacTBOpuUTENe TPU MOAXOMALIEH TeMIepaType C IOJIydYeHHeM, Iociie o0paboTKH, pacTBopa
OPOMITMPUMUIMHOBOTO TPOMEXYTOYHOIO COeAMHEHUs (6) B TOAXOASAIIEM ampOTOHHOM
pacTBOPUTEIIE,

b) coueranne OPOMIUPHUMUIMHOBOTO MPOMEKYTOUYHOIO COEANHEHUs (6) C MOaXOASIIUM
KOJIMYECTBOM  STUHWITPUMETHJICWJIAHA B MOAXOZSIIEM  allpOTOHHOM  OPTraHHYECKOM
pacTBOopHUTeNe IpPH MOAXOASALIEH Temreparype B MNPUCYTCTBUU IOAXOJSIIErO KOJIUYECTBA
NOAXOASLIEr0 OCHOBAHMS, B MPUCYTCTBUHM NOAXOSIIEr0 KOJHYECTBA HEOOs3aTeNIbHOrO
noaxonsuero Cu(l) karamusaropa v MOAXOAAINEro KonudecTsa noaxoxasimero Pd karanuzaropa;
C MoJiyuyeHHeM, nocie 00padoTKH, pacTBOpa MPOMEKYTOYHOTrO coenuHeHus (7) B MOIXOASIIEM
pacTBOpHUTETE,

C) JACCWIHJIUPOBAHME NPOMEXKYTOUHOro coeauHeHuss (7) C  HCHOJb30BAHUEM
MOJXOJSIIEr0 KOJNUYECTBA MOAXOASIIEro (PTOPUAHOTO peareHTa, MOAXOASIIEH KHUCIOThI HIIH
MOJXOJSIIEr0 OCHOBAHHUSI B MONXOMSINEM PAaCTBOPUTENIE MPH MOAXOASALIEH TeMmIepatype ¢
NOJIy4€HHUEM MUPUMUAMHOBOTO IPOMEKYTOYHOTO COEAMHEHUS (2);

d) amupupoBanue kKapOOHOBOW KUCIOTHI (8”) MyTeM ee B3aMMONEHCTBHS C IMOAXOMSIIUM
KOJINYECTBOM OKCATMJIXJIOPUAA WJIM 3KBHUBAJCHTHOIO peareHTa Uil aMUIHOTO CBSI3bIBAHUS B
MOJXOJAIIEM AalpPOTOHHOM OPraHMYECKOM PpAcCTBOPHUTENE MpPHU TOAXOMALICH TeMIlepaType B
NPUCYTCTBHH TOAXOISIIETO KOJMYECTBA MOAXOINErO KAaTalM3aTopa; 3aTeM C MOAXOISAIINM

konuaectBoM N, O-pumermnruapokcuinamMuHa wiun ero conu (sampumep, HCl comum) B

2

NPUCYTCTBHH  TOOXOASINEr0o HM30BITOYHOrO KOJMYECTBA TMOAXOASIIEr0 OCHOBAHHS —TIPU

NOJXOAAIIeN TeMIepaType B MOAXOAAIIEM pacTBOpUTENIE C nonydeHueM amuaa (1°)
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g S TOH 4 NO

= e l
(8 (1" .
;

1) coueTaHue HCIOJb3YEMOrO B MOAXOJSIIEM KOJHYECTBE MPOMEKYTOUHOIO aMHIHOIO
coenuHeHust (1°) ¢ MPOMEXYTOUHBIM MUPUMHUAMHOBBIM COEAUHEHUEM (2) B IOAXOJSAINEM
alPOTOHHOM OPTaHMYECKOM pPACTBOPUTENIE IPU IOAXOASAILIEH TeMmIepaTtype B INPHUCYTCTBUU
HNOAXOASLIETO KOJINYECTBA MOAXOASIIIEr0 OCHOBAHMUS € MOJIYy4€HHEM, TIOCHe TalleHusI KUCIIOTOH,
pacTBOpa MPOMEKYTOUHOTO coequHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mpobaBneHust nmoaxozsmero konmdectsa N, O-
IMMETWITHIPOKCHIIaMUHa Wik ero conu (Harmpumep, HCl conm), B momxoasimemM pacTBOpUTENe
NPU TOAXOJAIIEeH TEMIIEPAaType CMECH AAl0T MPOPEArHpPOBAThH C MOJIYYEHUEM MPOMEKYTOUYHOTO
coenuHenus (47);

illa) ocyIecTBIEHHE KOHAEHCAIMH COoeauHeHHs (opmynel (4’) C HCMONB3yeMBIM B
NOAXOMAIIEM KOJHYECTBE THUAPA3UHOM B TMOAXOASIIEM NPOTOHHOM WM AamnpOTOHHOM
pacTBOpUTENE MPH MOIXOAALIEH TeMIepaType C MmoyueHrneM coequaenus popmynsl (24°); u

iiib) ankmnupoBaHue coenuHeHUst (Gopmynbl (24”) ¢ UCHONB30BAHUEM TMOAXOISIIETO
KOJIMYECTBA AJKHIUpYoIero areHta ¢opmyael (23A), HeoOs3aTeNbHO B NPUCYTCTBUH
NOAXOAIIEr0 KOJMYECTBA MMOAXOASINEr0 OCHOBAHMS, B TOAXOMSINEM IPOTOHHOM WU
alIPOTOHHOM PAacTBOpPUTENE MPH MOAXOASALIEH Temreparype C IONyYeHHEM COEeIUHEHHs
bopmysl V.

Bocemoit criocod nonydenus coenunenus: popmynsl VI nnm coenunenus: gpopmynsr VII
BKJIIOYAET CJIEAYIOIINE CTAAUN:

a) B3auMojeiicTBre TuOpoMupuMHuInHA (5) ¢ MOIXOAAIINM KOJIUYECTBOM MOIXOASIIETO
OCHOBaHHUSl B METAHOJIE WM IMOAXOASIEH METOKCHIHONW COJIbIO B IMOAXOASIIEM arpOTOHHOM
pacTBOpuTeNe NpH MOAXOAAIIEH TeMmepaTrype C IMOJydeHueM, nocie oOpaboTku, pacTBopa
OPOMITUPUMUITMHOBOTO TPOMEXKYTOYHOTO COeArHeHUs (6) B TOAXOASIIEM ampOTOHHOM
pacTBoOpuUTEIE;

b) coueranne OPOMIUPUMUIMHOBOTO MPOMEKYTOUYHOTO COEANHEHUS (6) C MOaXOASIIUM
KOJIMYECTBOM  STHHWJITPHUMETIJICHJIAHA B MOOXOASIIEM  alpOTOHHOM  OPTaHHYECKOM
pacTBopuUTeNe TpH MOAXOASAIIEH Temreparype B MNPUCYTCTBUU TOAXOSIIErO KOJUYECTBA
NOAXOMSIIEr0 OCHOBAHMS, B MPHUCYTCTBUM TOAXOMSIIETO KOJWYECTBA HEOOS3aTeIbHOIO
noaxozpsmero Cu(l) karanusaropa u NOAXOASIIEro KonudecTsa noaxosmero Pd karanusaropa;
C MOJIy4eHHeM, rocjie 00paboTKH, pacTBOPa MPOMEXKYTOUHOrO coequHeHust (7) B MOAXOASIIEM
pacTBOpUTEIE;

C) [Ie-CUJIMJIHPOBAHME IPOMEXKYTOYHOro coeauHeHus (7) €  HCHOJB30BAHHEM
MOJXOSIIEr0o KOJNUYECTBA MOAXOASIIEr0 (hTOPHIHOTO PEareHTa, MOAXOMSAIIEeH KHUCIOTHI WU
NOJXOJAIIEr0 OCHOBAHUS B MMOIXOMSINEM pPAacTBOPUTENE MNMPH MOAXOASALIEH TeMmIeparype ¢
NOJIy4€HUEM NMUPUMUANHOBOI'O IPOMEKYTOUHOIO COEAUHEHUS (2);

d) amunupoBanue kapOOHOBOH KHCJIOTHI (8’) myTeM ee B3aMMOAEHCTBUS C TOAXOASIIUM
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KOJINYECTBOM OKCAIMJIXJIOPUAA WM 3KBUBAIEHTHOIO peareHTa Uil aMUAHOTO CBSI3bIBAHUS B
NOJAXOMSIIEM AlNpPOTOHHOM OPraHWYeCKOM pacTBOpUTENe IPU MOAXOIALIeH TeMieparype B
NPUCYTCTBUM MOIXOSAIIET0 KOJIMYECTBA MOAXOIALIEr0 KaTalu3aTopa; 3aTeM C MOAXOIALINM
konudyectBoM N, O-pumermnruapokcunamuda wiu ero conu (Hampumep, HCl comum) B
NPUCYTCTBHM  MOAXOMSIIEr0 M30BITOYHOTO KOJMYECTBA IOAXOASIIEr0 OCHOBAaHHS IPU
MOIXOSIIeH TeMIepaType B MOAXOASIIEM pacTBOpHUTeNe ¢ nonyyenneM amuaa (1°);

1) coYeTaHHe HCIIOJIB3YEeMOro B MOAXOSIIEM KOJMYECTBE MPOMEKYTOYHOIO aMHUIHOTO
coequHeHust (1°’) ¢ NPOMEXYTOYHBIM MUPUMHUAMHOBBIM COEOUHEHHEM (2) B MOAXOIALIEM
ATIPOTOHHOM OPTaHUYEeCKOM pACTBOPUTENIC TPHU TMOAXOASINEH TeMmneparype B MPUCYTCTBHU
MOJIXOSIIEro KOJIUYECTBa MOAXOASAIIEr0 OCHOBAHMS C MOJTyUYEeHHUEM, 11OCe TalleHHs] KUCIOTOMH,
pacTBOpa MPOMEKYTOUHOTO coequHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mpodaBneHust noaxozsmero konmdectsa N, O-
IMMETIITHIPOKCHIIaMiuHa Wik ero conu (Harmpumep, HCl conm), B momxoasiimemM pacTBOpUTENe
IIpU NMOIXOJSALIEN TeMIepaType CMeCH JarT MPOopearupoBaTh ¢ MOJYyYEHHUEM NPOMEKYTOYHOIO
coenuHenus (4°);

111) ocyIiecTBIeHNEe KOHASHCALIUHN TPOMEKYTOYHOTO CoeNnHEeHNs (4”) ¢ UCTIOIb3yEMbIM B

NOIXOAIIEM KOJIMYECTBE THAPA3UHOM (hOPMYITBI
F

CHy—NH—NH,

w ero conbio (Hanpumep, HCl conbio), HeoOs13aTeIbHO B MPUCYTCTBUHU MOIXOASIIETO
KOJIM4eCTBa MNOAXOOAICrO OCHOBAHUA, B IOAXOAAIIEM IIPOTOHHOM WK AIIPOTOHHOM
pacTBOpUTENie MPH MOIXOASALICH TeMIIepaType C MojyueHreM coeqruHeHus: popmynl V;

V) nemeTwnupoBaHHe coenuHeHuss (opmyabl V' myTeM ero B3aUMOIEHCTBUSI C
MOJXOMSIINM KOJIMUECTBOM IEMETUIMPYIOLIEr0 peareHTa B MOAXOISIIEM PacTBOPUTENE IMPH

MOIXOSAIIeH TeMInepaType ¢ nojay4deHuem crupra (9°)

o\N R
\ !
N
/ N
N7 l‘\!
F
)

o Hu

2

V) xjopupoBaHue crupra (9’) C UCHOMb30BAaHUEM MOIXOJSIIEr0 KOJUYECTBA
dochopmxiiopuna u, HeoOsS3aTETHHO, MOIXOISAIIET0 KOJIUIECTBA OIXOASIIEr0 OCHOBAHUS TTPH
NOAXONAINEH TeMIepaType, HeoOsS3aTeNbHO B MOAXOASALIEM AalpOTOHHOM OpPraHHYeCKOM
pacTBOpUTENE, C MONyUYEHUEM XJopnupuMunnHa Gopmynsl VI

JeBaThIil crioco0 monyueHus: coenuHeHus ¢popmyisl VI mnu coenunenust popmyisr VII
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BKJIFOYAET CJACAYIOLINE CTaANUNU!

a) B3auMoeiicTBre TnOpoMmupuMHuINHA (S) ¢ MOIXOASIINM KOJIMYECTBOM IOAXOSIIErO
OCHOBaHHUSl B METAHOJIE WM IMOAXOASLIEH METOKCHIHOW COJIbI0 B IMOAXOASIIEM arpOTOHHOM
pacTBopuTeNe NPU MOAXOAALIEH TeMrepaType C IOJNydyeHueM, Iocjie o0paboTKH, pacTBopa
OpOMITMPUMUIMHOBOTO TPOMEXYTOUHOIO COeAuHeHuss (6) B MOAXOASALIEM anpOTOHHOM
pacTBOpUTEIE,

b) coueranne GPOMIMPUMUANHOBOTO MPOMEXKYTOUHOTO CoeauHEeHHs (6) C MOAXONAIIUM
KOJIMYECTBOM  STHHWITPHUMETHJICUJIAHA B MOOXOASIIEM  alpOTOHHOM  OPTaHHYECKOM
pacTBopuTeNe MpH MOAXOASALIEH Temreparype B MPHUCYTCTBUH TOAXOMISIIETO KOJUYECTBA
MOJXONSIIEr0 OCHOBAHHUS, B TMPHUCYTCTBUM TOAXOISIIETO KOJUYECTBA HEOOS3aTeNIbHOTO
noaxonsmero Cu(l) karanuzaTopa U MOAXOASALIEro KojuyecTa noaxoasmero Pd kartanusaropa,
C MoJlydyeHHeM, nocie 00padoTKH, pacTBOpa MPOMEKYTOYHOTrO coenrHeHHs (7) B MOIXOASIIEM
pacTBOpUTEIE,

C) [Ie-CUWJIMJIHPOBAHHME MPOMEXKYTOYHOrO coeanHeHus (7) €  HCHOJb30BAHHEM
MOJXOJSIIEr0 KOJNUYECTBA MOAXOASIIEr0 (PTOPHIHOTO PEareHTa, MOAXOMSIIEH KHUCIOTHI WU
NOJXOJSIIEr0 OCHOBAHUSI B MOOXOASINEM PACTBOPUTENIE MPH MOAXOMSALIEH TeMmIreparype ¢
MOJIy4€HHUEM NMHPUMUAAMHOBOTO IPOMEKYTOUYHOIO COEANHEHUS (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8”) MmyTeM ee B3aMMONEHCTBHS C IMOAXOISIUM
KOJINYECTBOM OKCAIMJIXJIOPUAA WM 3KBUBAIEHTHOIO peareHTa Uil aMUAHOTO CBSI3bIBAHUS B
NOAXOJAINEM AalpPOTOHHOM OPraHUYECKOM pacCTBOPHTENE NPU NOAXOAALIEH TeMIlepaTtype B
NPUCYTCTBUM TOAXOMSIIErO KOJMYECTBA MOAXOJAINErO KaTaln3aTopa; 3aTeM C MOAXOISAIINM
xonudyectBoM N, O-pumermnrugpokcunamuHa wiu ero comu (Hampumep, HCl comum) B
NPUCYTCTBHM  MOAXOMSIIEr0 M30BITOYHOTO KOJMYECTBA IOAXOASIIEr0 OCHOBAaHHS IPU
MOIXOASIIeH TeMIepaType B MOAXOASIIEeM pacTBOpHUTee ¢ nonydenueM amuzaa (1°);

1) COYeTaHHE HCIIOJNIB3YEeMOro B MOAXOSIIEM KOJMYECTBE MPOMEKYTOUHOIO aMHIHOTO
coequHeHust (1’) ¢ MPOMEXYTOUYHBIM NMUPUMHUAMHOBBIM COEOUHEHHEM (2) B MOAXOISALIEM
ATIPOTOHHOM OPTaHUYEeCKOM pACTBOPUTENIC TPU TMOAXOIIIIECH TEeMIlepaType B HPUCYTCTBUH
MOJXOISIIErO KOJMUECTBA OAXOASIIEr0 OCHOBAHUS C MOJIyYE€HUEM, MOCIIe TalleHusT KUCIOTOM,
pacTBOpa MPOMEKYTOUHOTO coequHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mpodaBneHust noaxozsmero konmdectsa N, O-
IMMETWITHIPOKCHIaMuHa win ero conu (Hanpumep, HCl conm), B momxoasimem pacTBOpUTENe
NPU TIOAXOJSIIEH TEMIIEPAType CMECH HAI0T MPOPEArHpOBaTh C MONYYEHHEM MPOMEKYTOUHOTO
coenunenus (4’);

illa) ocymecTBIeHHe KOHACHCAIMH CcoeauHeHHus (opmynel (4’) C HCMONB3yeMBIM B
NOAXONAIIEM KOJHYECTBE THUAPA3UHOM B MOAXOASIIEM MPOTOHHOM WM AalpOTOHHOM
pacTBOpUTENE MPH MOAXOASIIEH TeMIepaType ¢ MOIyYeHHeM COeqUHEeHUsT popmybl (24°);

iiib) ankmnmpoBaHue coenuHeHUst (Gopmynbl (24”) ¢ UCHONB30BAHUEM MOAXOISIIETO
KOJIMYECTBA AJKWIUpYoIero areHta ¢opmyasl (23A), HeoOs3aTeNbHO B NPUCYTCTBUH
MOJXOAIIEr0 KOJMYECTBA MMOAXOASINEr0 OCHOBAaHHS, B TOAXOMSINEM IPOTOHHOM WU

AIIPpOTOHHOM paCTBOPUTEIJIE IIPU HOI[XOI[;IH_IGI\/'I TeMIiEpatype ¢ TOJYUYCHUEM COCAUHCHMUS
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bopmysl V;
1V) JeMeTHWIMPOBaHWE COeAMHEeHUs (OpMyJabl V TyTeM ero B3aUMOIEHCTBUSI C
NoAXOAAINM KOJIMYECTBOM ACMETUIIUPYIOIICIO pe€arcHra B NOAXOMSALIEM pPACTBOPUTEIIC MMPU

NOAXOAAIIeN TemnepaType ¢ noiay4deHuem crnupra (9°)

(9'A)

ou

2

v) xjopupoBaHue crupra (9’) C UCHOMB30BaHUEM MOIXOISIIEr0 KOJUYECTBA
dochopmrxiiopuna U, He0OA3aTEHHO, MOAXOIAIIETO KOJIHYECTBA TOAXOISIIEr0 OCHOBAHUS TTPH
NOAXONAIIEeH TeMIepaType, HeoOsS3aTeJIbHO B MOAXOASIIEM AalpOTOHHOM OpPraHHYEeCKOM
pacTBOpUTEE, C TOJyUYEHUEM XJIOpupuMunnHa Gopmyssl VI

HecsiToiil cioco0 nonyueHus: coequnenust popmyisl VII, BKIItOUaeT Cleayomue CTaauu:

a) B3auMoeiicTBre TnOpoMmupuMHuINHA (S) ¢ MOIXOASIINM KOJIHYECTBOM IOAXOSIIErO
OCHOBaHHUSl B METAHOJIE WM IMOAXOASIIEH METOKCHIHOW COJIBIO B IMOIXOASIIEM arpOTOHHOM
pacTBOpuUTENe TPU MOAXOAALIEH TeMmIepaType C IOJNydyeHHeM, Iocie oO0paboTKH, pacTBopa
OpOMITMPUMUIMHOBOTO IPOMEXYTOYHOIO COoeAnHeHus: (6) B TOAXOASALIEM anpOTOHHOM
pPacTBOpUTEIE,

b) coyeranre OPOMMUPUMUIMHOBOTO MPOMEKYTOUHOTO COEAUHEHU (6) C MOIXOASLIUM
KOJIMYECTBOM  STUHWITPUMETHJICHJIAHA B MOAXOASILIEM  alpOTOHHOM  OpPraHUYeCKOM
pacTBOpUTENie TMPU NOAXOMAIIEH TeMmMnepaTrype B MPUCYTCTBUM IOAXOIALIETO KOJIUYECTBA
NOJXONSIIEr0 OCHOBAHHUS, B TMPHUCYTCTBUM TOAXOISIIETO KOJUYECTBA HEOOS3aTeNIbHOTO
noaxonsmero Cu(l) karanuzaropa U MOAXOIAIIEro KonudecTsa noaxoasimero Pd karanuzaropa
C MoJlydyeHHeM, nocie 00padoTKH, PacTBOpPa MPOMEKYTOYHOrO coenrHeHus! (7) B MOIXOASIIEM
pacTBOpUTEIE,

C) JACCWIMJIMPOBAHME NPOMEXKYTOUHOro coeauHeHuss (7) C  HCHOJb30BAHUEM
MOJXOJSIIEr0 KOJNUYECTBA MOAXOASIIEro (hTOPHIHOTO PEareHTa, MOAXOMSIIEH KHUCIOTHI WJIH
MOJXOJSIIEr0 OCHOBAHUSI B MONXOMSINEM PACTBOPUTENIE MPH MOAXOMSAIIEH TeMmIeparype ¢
NOJIy4€HHUEM NMUPUMUAMHOBOTO IPOMEKYTOUHOTO COSAMHEHUS (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8”) MmyTeM ee B3aMMONEHCTBHS C IMOAXOISIIUM
KOJINYECTBOM OKCAIMJIXJIOPUAA WJIM 3KBUBAIEHTHOIO peareHTa Uil aMUAHOTO CBSI3bIBAHUS B
NOIXOAIIEM alpPOTOHHOM OPraHMYECKOM pAcCTBOPHUTENE NPU TOAXONAIIEH TeMIlepatrype B
NPUCYTCTBUM TOAXOMSIIErO KOJMYECTBA MOAXOJAINErO KaTalN3aTopa; 3aTeM C MOAXOISAIINM
konudyectBoM N, O-pumermnruapokcunamuda win ero comu (Hampumep, HCl comm) B

NPpUCYTCTBUU MOAXOISLICTO M30BITOYHOIO  KOJIUYECTBA noaxonadamero OCHOBAaHUS  IIPpU
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NOAXOAAIIeN TeMIepaType B NOAXOAAIIEM pacTBOpUTeNie C nonydeHueM amuaa (1°);

1) coueTaHue HCIOJIB3YEMOrO B IMOAXOISIIEM KOJHMUYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHenust (1’) ¢ NPOMEXKYTOYHBIM NHUPUMHUAMHOBBIM COEOUHEHHEM (2) B MOAXOIALIEM
alPOTOHHOM OPraHWYEeCKOM pAcTBOPUTENIE NPU TOAXOIAIIEH TeMIepaType B HPUCYTCTBUH
HNOAXOASALIETO KOJIUYECTBA MOAXOASLIEr0 OCHOBAHUS € MOJIy4€HHEM, TIOCJIe TalleHus] KUCIOTOH,
pacTBOpa MPOMEXKYTOUHOTO coenuHeHus (3°);

ii) mpu pH > 5, HeoOs3aTenpHO mocne nobasyeHus noaxonsmero konmudecrsa N, O-
IUMETHITHIPOKCHUIaMuHa Wik ero conu (Hanpumep, HCl conu), B momxoasimemM pacTBOpUTENe
NPU TIOAXOJSIIEeH TEMIIEpaType CMECH JAal0T MPOPEArHpoOBaTh C MOJyYEHUEM MPOMEKYTOUHOTO
coenuHeHus (47);

111) OCyIIeCTBICHNE KOHIEHCALIUHU MPOMEKYTOYHOTO coennHeHHs (4”) ¢ UCTIOIb3yEeMbIM B
NOJXOIAIIEM KOJIMYECTBE TUAPA3UHOM (HOPMYJIBI

F

~CHy—NH—NH,

w ero conbto (Hanmpumep, HCl conbio), HeoOs3aTeIbHO B MPUCYTCTBUU TOAXOASIIETO
KOJINYECTBA MOAXOMSALIEr0 OCHOBAHUS, B NOAXONALIEM NPOTOHHOM WM AalpOTOHHOM
pacTBOpUTENE NMPH MOIXOAALIEH TEMIIEpaType C MOoJyueHHEeM COeaMHEHUs (popmybl V;

V) neMeTwiupoBaHHE coenuHeHHs (opMynel V. myTeM ero B3aUMOAEHCTBUS C
NOJXOMAIINM KOJMUECTBOM AEMETHUIMPYIOLIEr0 peareHTa B IOAXOISINEM PacTBOPUTENE MpPU
NOAXOASAIIEH TeMnepaType ¢ nojiaydeHuem cnupra (9°),

v) xjopupoBaHue cnupra (9’) € UCHOJb30BAaHUEM MOIXOIAIIEr0 KOJIUYECTBA
bochopuixiaopuna u, HeoOsI3aTEIBHO, MOAXOAALIETO KOJMYECTBA MOAXOSIIEr0 OCHOBAHUS TTPU
NOAXOASALIeH TeMmIepaType, He0OsA3aTeJbHO B MNOAXOISIIEM AalPOTOHHOM OpPraHHYeCKOM
pacTBopuTele, ¢ MoydYeHrueM xyopnupumunuta Gopmyinsl VI, u

vi) B3aMMOJEHCTBHE NOAXOAALIero konudectBa amuHa (10) C XJIOPHIUPUMUAMHOM
dopmynbl VI, HeoOs3aTenpbHO B NPUCYTCTBHHM MOAXOASLIETO KOJHYECTBA MOAXOJISIIETO
OCHOBaHUS, B TOAXOISIIEM pPACTBOPHUTENE MPH MOAXOIAINEH TeMIepaTtype C IMOJydYeHHeM
aMHHO-TIUpuMUARHA Gopmytbl VIL

OnuHHAMUB crocod mojydeHus coenuHenust Gopmynbsl VII BkitOUaeT clenyromue
CTaJlUuU:

a) B3auMojeiicTBre TMOpOMIUpPUMHINHA (S) ¢ MOIXOASIINM KOJTHYECTBOM IOAXOSIIIErO
OCHOBaHHUSl B METAHOJIE WM TMOIXOASIIEH METOKCHIHOW COJIbI0 B IMOIXOASIIEM arpOTOHHOM
pacTBopuUTENe TPHU MOAXOMALIEH TeMmepaType ¢ IMOJydyeHHeM, Mocie oOpaboTKu, pacTBopa
OPOMITMPUMUIMHOBOTO TPOMEXYTOYHOTO COeAMHEHUs (6) B TOAXOASAIIEM ampOTOHHOM
pacTBOPUTETIE,

b) coueranne OPOMIUPUMUIAMHOBOTO MPOMEKYTOUYHOIO COEANHEHUs (6) C MOaXOASIIUM
KOJIMYECTBOM  STUHWJITPUMETHJICWJIAHA B MOAXOASIIEM  alpOTOHHOM  OPTaHHYECKOM

PaCTBOPUTEIIE IIpU HOI[XO)I;IH.I@EI TEMIICpATypE€ B MNPUCYTCTBUU TMOAXOAALICTO KOJIUYCCTBA
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NOJXOSIIEr0 OCHOBAHHWS, B TMPHCYTCTBUU IOAXOJSINETO KOJNMYECTBA HEOOS3aTENbHOTO
noaxonsamero Cu(l) karanuszaropa U MOAXOAAIIEro KonudecTsa noaxoasmero Pd karanuzaropa
C moslyuyeHueM, nocie oO0padoTKH, pacTBOpa MPOMEKYTOUHOrO coenrHeHus (7) B MOIXOASIEM
pacTBOpUTEIE,

C) JAECUIWJIMPOBAHME NPOMEXYTOUHOro coeauHeHus (7) C  HUCHOJIB30BAHUEM
HNOAXOASLIEr0 KOJMYECTBA MOAXOSIIEro (PTOPUAHOTO peareHTra, MOAXOASILIeH KUCIOTHI WU
MOJXOJAIIEr0 OCHOBAaHUS B IMOJXOASINEM pacTBOpUTENe MNMpH MOAXOAINEH TemmepaTrype C
NOJIy4eHHUEM MUPUMUAMHOBOTO IPOMEKYTOYHOTO COeAUHEHUS (2);

d) amunupoBanue kapOOHOBOM KUCIOTHI (8’) MyTeM ee B3aMMONEHCTBHS C MOAXOMSIIIAM
KOJINYECTBOM OKCAJIMJIXJIOPUAA WM 3KBUBAJIEHTHOIO PEareHTa Uil aMUIHOTO CBSI3bIBAHUS B
MOJXOJSIIEM arlpPOTOHHOM OpPTraHWYECKOM pACTBOPHUTENIEC NPU TMOAXONAIIECH TeMIepaType B
NPUCYTCTBHH TOAXOISIIETO KOJMYECTBA MOAXOISINErO KaTaM3aTopa; 3aTeM C MOAXOISIINM
konmaectBoM N, O-pumerminruapokcwnamuHa win ero comu (Hampumep, HCl comum) B
NPUCYTCTBHH  TMOAXOMSIIEr0 H30BITOYHOTO KOJHYECTBA TOAXOISALIETO OCHOBAaHHS IIPH
NOJXOAsAIIeN TeMIepaType B MOAXOAAIIEM pacTBOpUTeie ¢ nonydeHueM amuaa (1°);

1) coueTaHue HCIOJB3YEMOTO B MOAXOISIIEM KOJHMYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHeHust (1’) ¢ MNPOMEXKYTOUYHBIM NUPUMHUAMHOBLIM COEJUHEHHEM (2) B MOAXOIALIEM
aTIPOTOHHOM OPTaHUYECKOM pACTBOPUTENIE TPH IOAXOISINEH TeMneparype B NPUCYTCTBHU
MOJXOJAIIEr0 KOJMUECTBA MOAXOASAIIEr0 OCHOBAHUS C IOJIyYE€HUEM, ITOCIIe TallleHus] KUCIOTOM,
pacTBOpa MPOMEKYTOUHOTO coeuHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne pobaBneHust noaxozsmero komudgectsa N, O-
IUMETHITHpOKCHIaMuHa uim ero conu (Hanpumep, HCl conm), B momxoasiem pacTBopuTene
IPU TMOAXOJAIIEH TeMIIEpaType CMECH Aal0T MPOPEarupoBaTh C MONYYEHHUEM MPOMEKYTOUHOTO
coenunenwus (4°),

ilila) ocyliecTBIeHHe KOHAEHcCAlu coeauHeHuss (Gopmyinbl (4’) C HUCMOIB3yeMBbIM B
NOAXOMAIIEM KOJHYECTBE TUAPA3UHOM B MOAXOASIIEM MPOTOHHOM WM AamnpOTOHHOM
pacTBOpUTENIE MPH MOIXOASALIEH TeMIepaType C MmoydeHrneM coequaenus popmysl (24°); u

iiib) ankunupoBanue coenuHeHust Gopmynbl (24”) ¢ UCHONB30BAHUEM MOAXOISIIETO
KOJIMYECTBA AJKIIUpYOIero areHta ¢opmynsl (23A), HeoOsi3aTebHO B NPUCYTCTBUH
NOJXONAIIEr0 KOJIMYECTBA MONXOASINEr0 OCHOBAaHHS, B TOAXOMSINEM IPOTOHHOM WM
aTPOTOHHOM PAaCTBOPUTENE MPH MOAXOASALIEH TeMmreparype ¢ TOJIYYeHHEM COSTUHEHHUS
bopmyisl V;

V) IeMeTwinpoBaHHEe coenquHeHHs (opMmynel V. myTeM ero B3aUMOAEHCTBUSL C
NOAXOISIINM KOJMUYECTBOM AEMETHWIMPYIOLIEr0 peareHTa B IOAXOISINEM PacTBOPUTENE MPU
NOJAXOAsAIIeN TeMIepaType ¢ nojaydeHuem cnupra (9°);

v) xjopupoBaHue crupra (9’) C UCHOJb30BAaHUEM MOIXOISIIEr0 KOJIUYECTBA
dochopmxiopuna U, He0OA3aTEIBHO, MOAXONSIIETO KOJIMUECTBA MOAXOISIIETO OCHOBAHUS TTPH
NOAXONAINEeH TeMIepaType, HeoOsS3aTeNbHO B MOAXOASALIEM AalpOTOHHOM OPraHHYEeCKOM
pacTBOpUTENE, C MONyUYeHUEM XyopnupuMunnHa Gopmynsl VI, u

vi) B3auMOJEHCTBHE NOAXOAALIero konudectsa amuHa (10) ¢ XJIOPHIUPUMUAMHOM
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dopmynsr VI, HeoOs3aTeNbHO B NPUCYTCTBHM MOAXOASALIETO KOJHYECTBA MOAXOJSIIETO
OCHOBaHUs, B MOIXOJSALIEM pacTBOPUTENE IpPU MNOAXOAAIIEeH TeMIepaTrype C MOJy4YeHUEeM
aMHHO-IupuMuAnHA Gopmyisl VIL

B HekoTOphIX BapHMaHTaX OCYIIECTBIEHHs, MJI JIIOOOr0 M3 OIHCAHHBIX BbIIIE
OIMHHAIIATH CIIOCOOOB ISl MONy4deHus: coenunerus: Gopmyist V, popmyast VI unu popmyiel
VII, R® npencrasaser coboii Bogopon umu Ci.2 ankui, 3amemenHbii 0-3 3amectutensmu R®. B
Npyrux BapuaHTax ocyinecTsienus R mpencrapisier co6oii Bomoposa. B HEKOTOPHIX ApYrux
BapHaHTax ocymecTsaeHus R® nmpencrasnser coboii Ci ANk, 3aMeIeHHbIH 2 3aMeCTHTENAMH
R® Eme B HekoTOpbIX BapuaHTax ocymectsienus R® mpencrasnser coboit Ci amkum,
3aMelneHHblit 3 3amectutensmu R®.

B HekoTOphIX BapHaHTaX OCYINECTBJIEHHs, MJIsi JIFOOOrO M3 OIMHCAHHBIX  BBIIIE
OIMHHAIATH CIIOCOOOB I OJy4eHus: coenuHeHust popmyisl V, hopmyisl VI wmu Gopmyiier
VII, R” npeacrasnser coboii Bogopon umu Ci.» ankun, 3amemenHslii 0-3 3amecturensmu R®. B
JPYrux BapuaHTax ocyinecTsieHuss R’ mpencrasiser coboii BOZOpoA. B HEKOTOPHIX APYrux
BapHaHTax ocyinecTsieHus R’ nmpencrasiser coboif Ci anKuI, 3aMeIieHHbI 2 3aMeCTHTEIAMH
R® Eme B HeKkOTOpHIX BapuaHTax ocyluecTieHuss R’ mpencrasnsier coboit Ciz amkum,
3aMelneHHblii 3 3amectutensmu R®.

B HekoTOphIX BapHMaHTaX OCYIIECTBIEHHs, MJIsi JIFOOOrO M3 OIHCAHHBIX  BBIIIE
OIMHHAMIATH CIIOCOOOB JUI MOJy4eHus: coenuHeHus Gpopmynsl V, popmynsl VI wnu Gopmyiiel
VII, xaxaeiii R® nezasucumo npencrasnser coboit -OH, Tpudropmerun umu -C(O)NH,.

B HexkoTOphIX BapHMaHTaX OCYIIECTBIEHHs, MJIsi JIIOOOrO M3 OINHCAHHBIX  BbIIIE
OJMHHAJIATH CIIOCOO0B Il MOJy4eHus: coenuHerus Gpopmyisl V, Gopmynst VI wnu Gopmynsl
VII, R® mpencrasnser coboit Bomopox; R’ mpencrasnsier co6oii Ci ankul, 3aMelleHHbIH 3
samectutenamu R®, u xaxnpii R® nesasucumo npencrasnsier coboii -OH, TpudTopmeTH uiu -
C(O)NH..

B cenpMoM BapuaHTe oOcCylecTBiIeHHs coenuHeHue (opmynbl [ mpencrasnsier coboii
coenunenue (opmynbl IA. B BOCBMOM BapuaHTE OCYLIECTBJICHHUs coequHeHue (opmybsl [
npexacrasisier cobori @opmyina IB. B neBsitom BapuaHTe OCYIIECTBIICHUS] COSAMHEHUE (POPMYJIBI
I mpencraBnsier coboit coemunenue ¢Gopmynbl IC. B nmecsitom BapwaHTe OCYIIECTBJICHHS
coequHenue Gopmysl I mpeacrapnsieT coboii coenuuenue Gopmydsr ID.

ITepssblit ciocod nonyuenus: coenuHerus Gopmysl 1A, dopmyner 1B, popmynsr IC wmu
¢dopmysl ID BKITFOUAET CIENYIOLINE CTAIUN!

1) coueTaHue HCIOJB3YEMOTO B MOAXOISIIEM KOJHMYECTBE MPOMEXYTOYHOTO aMHUIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOUYHBIM TNMUPUMHUAMHOBLIM COEJUHEHHEM (2) B MOAXOIALIEM
anpOTOHHOM OpPraHMYecKOM pacTBOpUTENE MpU MOAXOAsIIeN TemiepaType B MNPUCYTCTBUU
MOJIXOSAIIEro KOJIUYECTBA MOAXOASAIIEr0 OCHOBAHMS C MOJIyU€HHUEM, N1OCJIe TalleHNus KUCIIOTOH,
pacTBOpa MPOMEKYTOUHOTrO coeauHeHus (3°); u

i1) mpu pH > 5, HeoOs3aTenbHO mocne mobasneHust noaxozsmero konndectsa N, O-
IVMMETHITHIpOKCHIaMuHa nin ero conu (Hanpumep, HCl conm), B mogxonsinem pacTBopuTene

IIPU MOAXOMALIEH TEMIIEPATYPE CMECH NAIOT MPOPEarupoBaTh C MOJYYEHHUEM ITPOMEKYTOUHOIO
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coenunenus (4°).

Bropoii cniocod monyuenust coenunenus: popmyisl 1A, ¢opmyisr 1B, dopmyst IC wmm
dopmynsl ID BKITIOUAET CHAENYIOLINE CTAIUN!

1) coueTaHue HCIOJIb3YEMOro B IMOAXOJSIIEM KOJHMUYECTBE IMPOMEXYTOYHOIO aMUIHOTO
coequHenust (1’) ¢ NPOMEXKYTOYHBIM NUPUMHUAMHOBBIM COEIUHEHHEM (2) B MOAXOIALIEM
anPOTOHHOM OPraHUYE€CKOM pPAaCTBOpUTENE MNPU MOAXOASINENH TeMmIepaType B NPUCYTCTBUU
HNOIXOSAIIEr0 KOJIUYECTBA MOAXOAALIEr0 OCHOBAHMS C MOJIyY€HUEM, NOCJIE FalleHUs] KUCIOTOM,
pacTBOpa MPOMEKYTOUHOTO coequHeHus (3°);

i1) mpu pH > 5, HeoOszarenbHO moOCe nobaBneHust nmoaxoznsimero konmyectsa N, O-
IMMETIITHIPOKCHIaMuHa win ero conu (Hampumep, HCl conm), B moaxonsineM pacTBOpUTENe
IIpU MOIXOJSAIIEN TeMIiepaType CMeCH JAa0T MPOpearupoBaTh C MOJTyYEeHHEM MPOMEKYTOUHOIO
coenuHenus (4’); u

111) ocyIIecTBIeHNE KOHIEHCALUU MPOMEKYTOYHOTO COeMHEHNs (4”) C UCTIOIBb3yEMBbIM B

MOJXOIAIIEM KOJINYECTBE TUAPA3UHOM (hOPMYITBI
F

CHy—NH—NH;

w ero conbto (Harpumep, HCl conpro), HeoOs3aTeNbHO B MPUCYTCTBUH MOAXOSIIETO
KOJIMYECTBA TMMONXOMSINEr0 OCHOBAHMs, B TOAXOISINEM IIPOTOHHOM pPaCTBOPUTENE IPH
NOIXOALIEH TEMITEpPaType C MONyYeHHEeM COeuHEHHs GOpMyIbl V.

Tperuii ciocod monydenusi coenunenus: popmyisl 1A, popmynst IB, popmyner IC umu
dopmybl ID BKITIOUAET CHAENYIOLUINE CTaIUN!

1) coueTaHue HCHOJb3yEeMOrO B IMOAXOJSIIEM KOJHUYECTBE IMPOMEXYTOYHOIO aMUIHOTO
coenuHeHust (1°) ¢ MPOMEXYTOUHBIM MUPUMHUAMHOBBIM COEAUHEHHEM (2) B IOAXOJSINEM
alPOTOHHOM OPTaHMYECKOM pPACTBOPUTENIE IPU IOAXOASALIECH TeMIepaTtype B INPHUCYTCTBUU
MOJXOJISIIEr0 KOJMUECTBA MOAXOASILIEr0 OCHOBAHUS C MOJIyYE€HUEM, MOCIIe TalleHus KUCIOTOM,
pacTBOpa MPOMEKYTOUHOTO coequHeHus (3°);

i1) mpu pH > 5, HeoOszaTenbHO mocne mpobaBneHust nmoaxozsmero konudectsa N, O-
IMMETWITHIPOKCHIIaMUHa Wik ero conu (Harmpumep, HCl conm), B moxxoasiimem pacTBOpUTENe
NPU TIOAXOSIIECH TEMIIEPAaType CMECH HAl0T MPOPEArHpOBaTh C MOJNyYEHHUEM MPOMEKYTOUHOTO
coenuHenus (4°);

iila) oCylecTBIeHHe KOHAeHcauuu coenuHeHust (Gopmyiibl (4’) ¢ UCMONB3YEMBbIM B
NOAXOMAIIEM KOJHYECTBE THUAPA3UHOM B TMOAXOASIIEM IPOTOHHOM WM AamlpOTOHHOM
pacTBOpUTENE MPH MOIXOAALIEH TeMIepaType C MoyudeHreM coequaenus popmysl (24); u

iiib) ankmnmpoBaHue coenuHeHUst Gopmysbl (24”) ¢ UCHONB30BAHUEM TMOAXOISIIETO
KOJIMYECTBA AJKHIIUpYoIero areHta ¢opmyael (23A), HeoOs3aTeNbHO B NPUCYTCTBUH
NOAXOAIIEr0 KOJMYECTBA MMOAXOASINEr0 OCHOBAaHMS, B TOAXOMSINEM IPOTOHHOM WU
aTPOTOHHOM PAacTBOpPUTENE MPH MOAXOASALIEH Temreparype ¢ MOJy4eHHEeM COeIMHEHHs
bopmysl V.

UerBepThiii crioco0 mosnydeHust coenuHeHust Gopmyisl 1A, dopmynsr IB, dopmynsr IC
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unu popmyisl ID BkITFOUaeT crenyrouie CTaauu:

a) B3auMoeiicTBre TuOpoMmupuMHuInHA (S) ¢ MOIXOASIINM KOJIHMYECTBOM ITOAXOSIIErO
OCHOBAHHUSl B METAHOJI€ WM MOAXOASIIEeH METOKCUIHOW COJBI0 B MOAXOJSALIEM alpOTOHHOM
pacTBOpuTeNe NpH MOAXOAAIIEN TeMmepaTrype C IMOJydeHueM, nocie oOpaboTkH, pacTBoOpa
OPOMITMPUMUIMHOBOTO TIPOMEXYTOUHOIO COeAuHeHus: (6) B MOAXOASALIEM anpOTOHHOM
pacTBOpUTEIE,

b) coueranne GPOMIMPUMUANHOBOTO MPOMEXKYTOUHOTO COeNMHEHUs (6) C MOAXOSAIINUM
KOJIMYECTBOM  OSTHUHWJITPUMETWICWIAHA B  MOAXOMALIEM  ampOTOHHOM  OPTaHUYeCKOM
pacTBOpUTeNe TMPU NOAXOAAINEH TeMmmepaType B MPUCYTCTBUM MOAXOJSIIET0 KOJUYECTBA
MOJXONSIIEr0 OCHOBAHHUS, B TMPHUCYTCTBUM TOAXOISIIETO KOJUYECTBA HEOOS3aTeNIbHOTO
noaxoxnsimero Cu(l) karanuzaropa u MOAXOAALIEro KonudecTsa noaxonsmero Pd xarammusaropa
C IOJIy4eHHeM, rociie 00paboTKH, pacTBOPa MPOMEXKYTOUHOrO coequHeHust (7) B MOAXOASIIIEM
pacTBOpUTEIE,

C) Je-CHIMJIMPOBAHHE IPOMEXYTOYHOro coeauHeHus (7) C  HCHOJIB30BAaHHEM
MOJXOSIIEr0 KOJMYECTBA MOIXOASIIEro (PTOPUIHOTO peareHTa, MOAXOMASALIEH KHUCIOThI HIIH
MOJIXOSAIIEr0 OCHOBAaHUS B TMOAXOSLIEM pacTBOpPHUTENE MpHU MOAXOAsIEH TeMmrepaTrype c
MOJIy4€HUEM NMHPUMUAAMHOBOTO IPOMEKYTOUHOTO COEANMHEHUS (2);

1) coueTaHue HCIOJIB3YEMOrO B IMOAXOISIINEM KOJHYECTBE MPOMEKYTOUHOTO aMHIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOUYHBIM NUPUMHUAMHOBBIM COEJUHEHHEM (2) B MOAXOIALIEM
aTIPOTOHHOM OPTaHWYEeCKOM pACTBOPUTENIE TPHU TOAXOASIEH TeMneparype B NPUCYTCTBHU
NOAXOAIIEr0 KOJUYECTBA MOAXOAAIEr0 OCHOBAHUS C MOJIy4E€HUEM, MOCJIe FAlleHHs] KUCIOTOM,
pacTBOpa MPOMEKYTOUHOIO coeuHeHus (3°);

il) mpu pH > 5, HeoOs3aTenbHO mocne nobasneHus noaxomsmero konudecrsa N, O-
AUMETUITHApPOKCHIaMuHa min ero comu (Hanpumep, HCI conm), B moaxoasinem pacTBopurese
IpU MOAXOJAIIEN TeMIIepaType CMECH Aal0T NMPOPEearupoBaTh C MOJYUYEHUEM NIPOMEXKYTOUHOTO
coenuHeHus (4°); u

1i1) OCyIIeCTBIIEHUE KOHCHCALIUU MPOMEXKYTOYHOTO coennHeH st (4”) ¢ UCTIOIb3yeMbIM B

MOJXOISIIEM KOJIMYECTBE TUAPA3UHOM (hOPMYITBI
F

CHy—NH—NH,

wi ero conbto (Hanmpumep, HCl conbro), HeoOs3aTeIbHO B MPUCYTCTBUU TOAXOSIIETO
KOJINYECTBA TMOAXOMSIIEr0 OCHOBAHUS, B TNOAXOMALIEM NPOTOHHOM WM AalpOTOHHOM
pacTBOpUTENE MPH MOIXOAALIEH TeMIepaType C MoJTyuYeHHEeM COeaMHEHUs popmyItbl V.

ITsaTeiii cnoco® monydyenus coenuHeruss Gopmyisl 1A, ¢opmynst IB, ¢opmynsr IC wmu
¢dopmysl ID BKITFOUAET CAENYIOLMINE CTAIUN!

a) B3auMojeiicTBre TMOpoMIUpUMHINHA (S) ¢ MOIXOASIINM KOJIHMYECTBOM IOAXOSIIEr0
OCHOBaHHUSl B METAHOJIE WM IMOAXOASALIEH METOKCHIHOW COJIbI0 B IMOIXOASIIEM arpOTOHHOM
pacTBOpuUTENe NPU MOAXOAALIEH TeMrepaType C IOJIydyeHHeM, Iocjie oO0paboTKH, pacTBopa

OpOMIHMPUMHUAMHOBOTO TPOMEXKYTOUYHOTO coeAnHeHust (6) B MOAXOASINEM AarpOTOHHOM
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pPacTBOpUTEIE,

b) coueranne OPOMIUPUMUIMHOBOTO MPOMEKYTOYHOIO COEANHEHUs (6) C MOaXOASIUM
KOJIMYECTBOM  STUHWITPUMETHJICWJIAHA B MOAXOZSIIEM  alpOTOHHOM  OPTaHHYECKOM
pacTBOopuUTeNe IpH MNOAXOAALIEH Temreparype B IPHCYTCTBUU IOAXOISIIErO KOJUYECTBA
NOAXOASLIEr0 OCHOBAHMS, B TMPUCYTCTBUHM MOAXOSIIEr0 KOJHYECTBA HEOOs3aTeNIbHOrO
noaxozpsuero Cu(l) karanuzaropa u MOAXOAALIEro KoJn4ecTa noaxonsmero Pd xaranmuszaropa
C MoJiyuyeHHeM, nocie 00paboTKH, pacTBOpa MPOMEKYTOYHOrO coenuHeHus (7) B MOIXOASIIEM
pacTBOpUTEIE,

C) JIe-CUWIMJIHPOBAHHME MPOMEXKYTOYHOro coeauHeHust (7) €  HCHOJb30BAHHEM
MOJXOSIIEr0 KOJMUYECTBA MOAXOASIIEro (hTOPHUIHOTO peareHTa, MOAXOMSIIeH KUCIOTHI WM
MOJXOJSIIEr0 OCHOBAHHUSI B MOOXOMSINEM PACTBOPUTENIE MPH MOAXOASAIIEH TeMmIepatype ¢
NOJIy4€HHUEM MUPUMHUIMHOBOTO MPOMEKYTOYHOTO COEAMHEHUS (2);

1) coueTaHue HCIOJB3YEMOTO B MOAXOISIIEM KOJHYECTBE MPOMEXYTOYHOTO aMUIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOUYHBIM NMUPUMHUAMHOBBIM COEJUHEHHEM (2) B MOAXOIALIEM
aTIPOTOHHOM OPTaHWYECKOM pACTBOPUTENIE TPU TOAXOISIIEH TeMrepaType B HPUCYTCTBUH
MOJXOJISIIEr0 KOJMUECTBA MOAXOASAIIEr0 OCHOBAHUS C MOJIyYE€HUEM, ITOCIIe TalleHusT KUCIOTOM,
pacTBOpa MPOMEKYTOUHOTO coeuHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mobasneHust noaxozsmero komuuectsa N, O-
IMMETWITHPOKCHIIaMuHa nin ero conu (Hampumep, HCl conm), B momxoasimem pacTBopuTene
IPU TOAXOJAIIEH TEMIIEpPaType CMECH AAl0T MPOPEArHpoBaTh C MONYyYEHHUEM MPOMEKYTOUHOTO
coenuHenus (4°), u

illa) ocyInecTBI€HHE KOHAEHCAIMM coeauHeHus (opmynbel (4’) ¢ HUCHONB3yeMBIM B
NOAXONAINEM KOJHMYECTBE TUAPA3UHOM B MOAXOASIIEM IPOTOHHOM WM alpOTOHHOM
pacTBOpHUTENe MPU MOAXOAALIEH TeMIepaType ¢ MoNydeHneM coenuHerus Gopmyisl (24°); u

iiib) ankunupoBaHue coenuHeHust Gopmynbl (24°) ¢ UCHONIB30BAHHUEM MOAXOISIIErO
KOJIMYECTBA AJKWIUpyoIero arenta ¢opmyasl (23A), HeoOsi3aTebHO B MPUCYTCTBUH
MOJXOMSIIEr0 KOJIMYECTBA MONXOASINIEr0 OCHOBAaHHS, B TOAXOMSINEM TNPOTOHHOM WM
aTIPOTOHHOM PAacTBOpPUTENIE MPH MOAXOASALIEH TeMmreparype ¢ TOJYYEHHEM COSTUHEHHUS
dbopmyibl V.

[Tecroii ciocod nonydenust coenuneHust hopmydsl 1A, dopmyiner IB, popmynst IC wmu
¢dopmybl ID BKITFOUAET CIAEOYIOLMINE CTAIUN!

a) B3auMojeiicTBre THOpOMIUPUMHINHA (S) ¢ MOIXOASIINM KOJTHYECTBOM ITOAXOSIIIErO
OCHOBaHHUSI B METAHOJIE WJIM TMOIXOASIIEH METOKCHIHOW COJIbI0 B IMOIXOMASIIEM arpOTOHHOM
pacTBOpuUTeNe TPU MOAXOMALIEH TeMIepaType C IONydYeHHeM, rociie oO0paboTKH, pacTBopa
OPOMITMPUMUIMHOBOTO TPOMEXYTOYHOTO COeAMHEHUs (6) B TOAXOASAIIEM anmpOTOHHOM
pPacTBOpUTEIE,

b) coueranne OPOMIUPHUMUIMHOBOTO MPOMEKYTOUYHOTO COEANHEHUs (6) C MOIXOASIIUM
KOJIMYECTBOM  STUHWITPUMETHJICHJIAHA B MOAXOASIIEM  alpOTOHHOM  OPTaHHYECKOM
pacTBOopuUTENe IpH MOAXOASALIEH Temmeparype B NPUCYTCTBUM MOAXOIAIIEr0 KOJWYECTBA

noaxoasAImero OCHOBaHUsS, B IMPUCYTCTBUU MNOAXOAALICIO KOJINUYCCTBA HE00s13aTEIbHOIO
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noaxozpsauero Cu(l) karanuzaTropa u MOAXOAALIErO KOIN4ecTBa noaxonsmero Pd xaranusaropa
C moslyueHueM, nocie oO0padoTKH, pacTBOpa MPOMEKYTOUHOro coequHeHus (7) B MOIXOASIIEM
pacTBOpUTEIE,

C) JAECUIMJIMPOBAHME NPOMEXKYTOUHOro coeauHeHuss (7) C  HUCHOJIB30BAHUEM
MOJXOJAIIEro KOJUYECTBA MOAXOASLIEr0 (PTOPUIHOTO peareHTa, MOAXOMAIIeH KHUCIOTHI WUIU
MOJXOJAIIEr0 OCHOBAHUSl B IMOJXOASINEM pacTBOPUTENE MNpH MOAXOASLIEH TemmepaTrype C
NOJIy4€HUEM MUPUMUANHOBOIO IPOMEKYTOUHOIO COeAUHEHUS (2);

d) amuaupoBanue kapOOHOBOM KUCIOTHI (8”) MyTeM ee B3aMMONEHCTBHSI C MOAXOISIIUAM
KOJINYECTBOM OKCAJIMJIXJIOPUAA WM 3KBUBAJIEHTHOTO PEareHTa Uil aMUIHOTO CBSI3bIBAHUS B
MOJXOSIIEM arlpPOTOHHOM OPraHMYECKOM PpACTBOPHUTENIEC NPU TOAXONSIICH TeMIepaType B
NPUCYTCTBHH TIOAXOMSIIETO KOJMYECTBA MOAXOIINErO KaTau3aTopa; 3aTeM C MOAXOISLINM
konmaectBoM N, O-pumermiruapokcwnamuHa wiun ero comu (Hampumep, HCl comum) B
NPUCYTCTBHH  TMOAXOASIIEr0 H30BITOYHOTO KOJHYECTBA IOAXOISALIET0 OCHOBAHHUS —IIPH
NOAXOAsIIeN TeMIepaType B MOAXOAAIIEM pacTBOpUTeNe ¢ rnonydeHueM amuaa (1°);

1) coueTaHHe MCIOJB3YEMOTO B MOAXOISIIEM KOJHMYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOUYHBIM NUPUMHUAMHOBLIM COEJUHEHHEM (2) B MOAXOIALIEM
aTIPOTOHHOM OPTaHWYECKOM pACTBOPUTENIE TPH TMOAXOIAINEH TeMneparype B NPUCYTCTBHU
MOJXOJIAIIEr0 KOJMUECTBA MOAXOASAIIEr0 OCHOBAHUS C IOJIyYE€HUEM, ITOCIIe TallleHusT KUCIOTOM,
pacTBOpa MPOMEKYTOUHOIO coeuHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mobasneHust noaxozsmero konudectsa N, O-
IVMMETWITHIPOKCHIIaMuHa uin ero conu (Hanpumep, HCl conm), B moxxoasiem pacTBopuTene
IPU TMOAXOJAIIEH TEMIIEpaType CMECH AAl0T NMPOPEarupoBaTh C MONYyYEHHUEM MPOMEKYTOUHOTO
coenuHenus (4°); u

1i1) ocymecTBIeHNEe KOHASHCAIMY IIPOMEKYTOYHOTO coeHeHNs (4”) ¢ NCIOIb3yeMbIM B

NOAXOASLIEM KOJHMYECTBE TUIPA3UHOM (POPMYJIBI
F

CH,—NH—NH,

wiu ero conbto (Hanpumep, HCl conbro), HeoOs3aTeIbHO B MPUCYTCTBUU TOAXOISIIETO
KOJIMYECTBA TMOAXOMSINEr0 OCHOBaHHs, B TMOAXOASIIEM T[POTOHHOM pPAacTBOPUTENiE MpHU
NOAXOMSLIEH TeMIepaType ¢ MoTydeHreM coeqruHeHus Hopmyibl V.

CenpMmoii ciocob nosyudenus coequaenust popmydsl A, popmynsr IB, dopmyiner IC unm
¢dopmysl ID BKITFOUAET CIEOYIOLINE CTAIUN!

a) B3auMozeiicTBre TuOpoMmupuMuInHa (5) ¢ MOIXOAALINM KOJTUYECTBOM MOIXOASIIETO
OCHOBaHMsI B METAHOJE€ WJIM MOAXOASLICH METOKCHIHON COJIbI0 B MOAXOSIIEM AMpPOTOHHOM
pacTBOpuUTENe TNPU MOAXOMALIEH TeMIepaType C IOJIydyeHueM, Iociie oO0paboTKH, pacTBopa
OpOMIMPHUMHUIMHOBOTO TMPOMEKYTOYHOrO coeanHeHuss (6) B MOOXOASLIEM alpPOTOHHOM
pacTBOpUTEIE,

b) coueranne OPOMIUPUMHINHOBOTO MPOMEKYTOUHOTO COeANMHEHUS (6) C MOAXOASIINM
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KOJIMYECTBOM  STHUHWJITPUMETHJICHJIAHA B MOAXOZASIIEM  alpOTOHHOM  OPTaHHUYECKOM
pacTBOopuUTENEe TpPH MOAXOASALIEH Temreparype B MNPUCYTCTBUM IOAXOSIIErO KOJIUYECTBA
NOJXONAINEr0 OCHOBAHHWS, B TIPHUCYTCTBUH IOAXOJSINETO KOJMYECTBA HEOOS3aTENbHOTO
noaxoxnsamero Cu(l) karanusaropa U MOAXOAIIEro KonudecTsa noaxoasmero Pd karanuzaropa
C MoJly4eHueM, rnociie 00paboTKH, pacTBOpa MPOMEXKYTOUHOrO coequHenust (7) B MOAXOASIIEM
pacTBOpHUTEIE,

C) JAe-CUIMJIUPOBAaHUE TPOMEXKYTOYHOro coenuHeHust (7) € HCMOJNIB30BaHHEM
MOJXOSIIEr0 KOJNUYECTBA MOAXOASINEro (PTOPUAHOTO peareHTa, MOAXOMASIIEH KHUCIOThI HJIH
MOJXOSIIEr0 OCHOBAHHUSI B MOOXOMSINEM PACTBOPUTENIE TNMPH MOAXOASLICH TeMmrepatype ¢
NOJIy4€HHUEM MUPUMUAMHOBOTO IPOMEKYTOYHOTO COEAUMHEHUS (2);

d) amupupoBanue kapOOHOBOW KUCIOTHI (8’) myTeM ee B3aMMONEHCTBHS C MOAXOMS UM
KOJINYECTBOM OKCAIMJIXJIOPUAA WJIM 3KBUBAIEHTHOIO PEareHTa Uil aMUIAHOTO CBSI3bIBAHUS B
NOJXOSIIEM anpPOTOHHOM OPraHMYECKOM PpACTBOPHUTENE MPHU MOAXOMALICH TeMIlepaType B
NPUCYTCTBHH TIOAXOISIIETO KOJMYECTBA MOAXOINErO KaTallM3aTopa; 3aTeM C MOAXOISIINM

konudaectBoM N, O-pumermnruapokcwnamuHa wiud ero comu (Hampumep, HCl comum) B

,
NPUCYTCTBHM  TOAXOASIIEr0 HM30BITOYHOTO KOJHMYECTBA IOAXOISINErO OCHOBAHUS IPU
NOJXOsAIIeN TeMIepaType B MOAXOAAIIEM pacTBOpUTeNe ¢ nonydeHueM amuaa (1°);

1) coueTaHHe HCHOJIB3YEMOr0 B MOAXOSAINEM KOJHYECTBE MPOMEKYTOYHOTO aMHIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOUYHBIM NUPUMHUAMHOBBIM COEJUHEHHEM (2) B MOAXOIALIEM
aTIPOTOHHOM OPTaHWYEeCKOM pACTBOPUTENIE TPHU TOAXOASIEH TeMneparype B NPUCYTCTBHU
MOJXOJAIIEr0 KOJMUECTBA MOAXOASAIIEr0 OCHOBAHUS C IOJIYUYEHUEM, TTOCIIE TallleHust KUCIIOTOH,
pacTBOpa MPOMEKYTOUHOIO coeuHeHus (3°);

il) mpu pH > 5, HeoOs3aTenbHO mocne nobasneHus noaxomsmero konudecrsa N, O-
AUMETUITHApPOKCHIaMuHa min ero comu (Hanpumep, HCI conm), B moaxoasinem pacTBopurese
IpU MOAXOJSIIEN TeMIIepaType CMECH Aal0T NMPOPEearupoBaTh ¢ MOIYYEHUEM MTPOMEXKYTOUHOTO
coenuHeHus (4°);

ilila) oCyIecTBIEHHE KOHAEHCAIMH coeauHeHust (Gopmyisbl (4’) C HUCMOMB3yeMBbIM B
NOAXONAIIEM KOJHYECTBE THUAPA3UHOM B TMOAXOASIIEM NPOTOHHOM WM AamnpOTOHHOM
pacTBOpUTENE MPH MOIXOASALIEH TeMIepaType C MoJyuYeHHeM COeqHeHus popmysl (24); u

iiib) ankmnmpoBanue coenuHeHHUst Gopmynbl (24”) ¢ UCHONB30BAHUEM MOAXOISIIETO
KOJIMYECTBA AJKIIUpPYOIero areHta ¢opmyael (23A), HeoOsi3aTeNbHO B NPUCYTCTBUH
MOJXOAIIEr0 KOJIMYECTBA MMONXOASIIEr0 OCHOBAaHHS, B TOAXOMSINEM IPOTOHHOM WU
alPOTOHHOM PAaCTBOPUTENIE MPH MOAXOASALIEH TeMmreparype C TOJYYeHHEM COEIUHEHHs
dbopmyib V.

Bocemoii ciocob nonydenust coenunenus: Gopmyier 1A, popmyinst IB, popmynst IC wmu
dopmyisl ID BKIIIOUAET CAEAYIOIINE CTAIUN:

a) B3auMoeiicTBre TuOpoMnupuMuANHA (S) ¢ MOAXOASLINM KOJIUYECTBOM MOIXOSIIEr0
OCHOBaHHUSl B METAHOJIE WM IMOIXOASIIEH METOKCHIHOW COJIbI0 B IMOAXOASIIEM arpOTOHHOM
pacTBOpuTene NpH MNOAXOAAIIEN TeMmepaTrype C MOJMydeHueM, nocie oOpaboTku, pacTBoOpa

OpOMIHMPUMHUAMHOBOTO TPOMEXKYTOUYHOTO COeAnHeHUss (6) B MOAXOASINEM AarmpOTOHHOM
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pPacTBOPUTEIIE,

b) coueranue OPOMIUPHUMUIMHOBOTO MPOMEKYTOUYHOIO COEANHEHUs (6) C MOaXOAIIUM
KOJIUYECTBOM  JSTUHWITPUMETWICUJIAHA B  MOAXOMALIEM  aNpOTOHHOM  OPraHUYECKOM
pacTBOpuUTeNe MNpPU NOAXOAAINEH TeMmMnepaType B MPUCYTCTBUM MOAXOIALIETO KOJNYECTBA
NOAXOASALIEr0 OCHOBAHMS, B TPUCYTCTBHHM TMOAXOISIIEr0 KOJMYECTBA HEOOs3aTeIbHOrO
noaxozpsuero Cu(l) karanuzaropa u MOAXOAALIEro KoJn4ecTa noaxonsmero Pd xaranmuszaropa
C MoJiyuyeHHeM, nocie 00paboTKH, pacTBOpa MPOMEKYTOYHOrO coenuHeHus (7) B MOIXOASIIEM
pacTBOpHUTETE,

C) JAEeCWIHJIUPOBAHME NPOMEXKYTOUHOro coeauHeHus (7) C  HCHOJb30BAHUEM
MOJXOSIIEr0 KOJMUYECTBA MOAXOASIIEro (hTOPHUIHOTO peareHTa, MOAXOMSIIeH KUCIOTHI WM
MOJIXOMSIIEer0o OCHOBAaHHS B TMOAXOSIIEM pPacTBOpPHUTENE INpHU MOAXOASINEH TeMmreparype ¢
MOJly4YeHUEM MUPUMHUANHOBOTO MPOMEXKYTOYHOIO coeinHeHus (2);

d) amunupoBanue kKapOOHOBOH KUCIOTHI (8”) MyTeM ee B3aMMONEHCTBHS C IMOAXOMSIIIUM
KOJIMYECTBOM OKCAJIMIXJIOPHa WIIM SKBUBAJIEHTHOTO peareHTa AJii aMUIHOTO CBSI3bIBAHUS B
MOJIXOASIIEeM alNpOTOHHOM OPraHW4YeCKOM pacTBOpUTeNle NpPU MOAXOIALIeH TeMieparype B
MPUCYTCTBUM MOIXOSIIET0 KOJUYECTBA MOAXOASLIErO KaTalu3aTopa; 3aTeM C MOAXOIALINM

konuaectBoM N, O-pumermnruapokcwnamuHa wiud ero comu (Hampumep, HCl comm) B

,
NPUCYTCTBHM  TOAXOASIIEr0 HM30BITOYHOTO KOJHMYECTBA IOAXOISINEr0 OCHOBAHUS IIPU
NOAXOASAIIeN TeMIepaType B MOAXOAAIIEM pacTBOpUTeNe ¢ nonydeHueM amuaa (1°);

1) coueTaHHe HCIOJB3YEMOrO B IMOAXOISIIEM KOJHMUYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOYHBIM NUPUMHUAMHOBBIM COEJUHEHHEM (2) B MOAXOIALIEM
aTlpOTOHHOM OpPraHWYEeCKOM pAacTBOPUTENIE TPU TOAXOASINEH TeMneparype B NPUCYTCTBUU
MOJXOJAIIEr0 KOJMUECTBA MOAXOASALIEr0 OCHOBAHUS C TOJyUYE€HUEM, I1OCIe ralleHHs] KUCIOTOH,
pacTBOpa MPOMEXKYTOUHOTO coenuHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenpHO mocne nobasyieHus noaxozsmero konmudecrsa N, O-
IMMETHITHIPOKCHUIaMuHa Wik ero conu (Hampumep, HCl conu), B momxoasiiemM pacTBOpUTENe
NPU TIOAXOJSIIEeH TeMIIEpaType CMECH JAal0T MPOPEArHpoOBaTh C MOJyYEHHUEM MPOMEKYTOUHOTO
coenuHeHus (4°);

111) oCyIIeCTBIEHNE KOHICHCALIUHN TPOMEKYTOYHOTO coennHeH s (4”) ¢ UCTIOIb3yEeMbIM B

MOJXOAIIEM KOJIMYECTBE TUAPA3UHOM (hOPMYITBI
F

CHg'_NH-N H2

wi ero conbto (Hanpumep, HCl conbro), HeoOs3aTeIbHO B MPUCYTCTBUU TOAXOASIIETO
KOJINYECTBA MOAXOMSAILIEr0 OCHOBAHUS, B TNOAXONALIEM IPOTOHHOM WM AalpOTOHHOM
pacTBOpUTENE MPH MOIXOAALIEH TEMIIEpaType C MoyueHHeM COeaMHEHUs popmybl V;

V) neMeTwiupoBaHHE coenuHeHHs (opmynel V. myTeM ero B3aUMOAEHCTBUS C
NOJXOMAIINM KOJMUYECTBOM JEMETHUIMPYIOLIEr0 peareHTa B IOAXOISINEM PacTBOPUTENE MpPU
NOIXOAsAIIEN TemnepaType ¢ noiaydeHuem cnupra (9°); u

v) xjopupoBaHue cnupra (9’) € UCHOJb30BAaHHUEM MOIXOIAIIEr0 KOJIUYECTBA
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dochopmxiiopuna U, He0OsA3aTEIBHO, MOAXOIAIIETO KOJIHYECTBA MOAXOISIIETO OCHOBAHUS TIPH
NOAXONAINEeH TeMIepaType, HeoOsS3aTeNbHO B MOAXOASALIEM AalpOTOHHOM OpPraHHYeCKOM
pacTBOpHTEE, C MONyUYEeHUEM XJopnupumMunnHa Gopmynsl VI

JeBaAThIii criocod nonyueHus: coenuHenus popmydsl A, popmynst IB, dopmyner IC mnu
dopmysl ID BKITIOUAET ChAeNyOIUe CTaANUN!

a) B3anuMojeiicTBre TUOpoMITUpUMHINHA (5) C MOIXOAAIINM KOJIUYECTBOM MOIXOASLIETO
OCHOBaHHUSl B METAHOJIE WM IMOAXOASLIEH METOKCHUIHOW COJIbIO B IMOJAXOASIIEM alpOTOHHOM
pacTBopuTeNe TPU MOAXOASLIEH TeMrepaType C IMOIydyeHueM, nocjie oO0paboTKH, pacTBOpa
OPOMITMPUMHUAMHOBOIO TPOMEKYTOYHOTO COeAMHEeHus (6) B TOAXOASIIEM ampOTOHHOM
pacTBOpUTEIE,

b) coueranre OPOMIUPUMHUIMHOBOTO MPOMEKYTOUYHOTO COEAMHEHUs (6) C MOaXOASIIUM
KOJIMYECTBOM  STHHWJITPHUMETIJICHJIAHA B MOOXOASIIEM  alpOTOHHOM  OPTaHHYECKOM
pacTBOpuUTeNe TpPH MOAXOASAIIEH Temreparype B TNPUCYTCTBHHM MOAXOIALIET0 KOJWYECTBA
NOJXOSIIEr0 OCHOBAHHUS, B MPHUCYTCTBUH TOAXOISINETO KOJMYECTBA HEOOS3aTENbHOTO
noaxonsmero Cu(l) karanuzaropa U MOAXOIAIIEro KonudecTsa noaxoxasimero Pd karanuzaropa
C MoJlydyeHHeM, nocie 00padOTKH, pacTBOpa MPOMEKYTOYHOrO coequHeHus (7) B MOIXOASIIIEM
pacTBOpUTEIE,

C) MACCWIMJIMPOBAHME NPOMEXKYTOUHOro coeauHeHuss (7) C  HCHOJIB30BAHUEM
MOJXOAIIEr0o KOJNUYECTBA MOAXOASIIEr0 (DTOPHIHOTO PEareHTa, MOAXOMSAIIeH KHUCIOTHI WU
NOJXOJAIIEr0 OCHOBAHHSI B IMONXOMSINEM pAaCTBOPUTENE MNMPH MOIXOMSIIEH TemmepaTrype C
NOJIy4€HUEM NMUPUMUANHOBOIO IPOMEKYTOUHOIO COeAUHEHUS (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8’) myTeM ee B3aMMONEHCTBHS C MOAXOISIIIUM
KOJINYECTBOM OKCAJIMJIXJIOPUA WM 3KBHUBAJIEHTHOIO peareHTa il aMUAHOTO CBSI3bIBAHUS B
NOJXOJAINEM AalpOTOHHOM OPraHUYECKOM pacTBOpHUTENIE NPU MNOAXONAIIEeH TeMIiepaType B
NPUCYTCTBUM MOAXOJSIIErO KOJMYECTBA MOAXOJAIIErO KaTajlu3aTopa; 3aTeM C MOAXOISALIUM
konudectBoM N, O-pumeTwiruapokcunamuHa wid ero comu (Hampumep, HCl comu) B
NPUCYTCTBUM  MOAXOASIIEr0 HW30BITOYHOTO KOJMYECTBA TMOAXOSALIETO OCHOBAHUS —IPH
MOAXOMSIIEH TeMITepaType B MOAXOISAIIEM pacTBOpUTENE ¢ mojyuenueM amuaa (1°);

1) coueTaHue HCIOJB3YEMOrO B MOAXOISINEM KOJHYECTBE MPOMEXYTOYHOTO aMUIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOUHBIM NMUPUMHUAMHOBBIM COEOUHEHHEM (2) B MOAXOISALIEM
aTIPOTOHHOM OPTaHMYECKOM pACTBOPUTENIE TPH IMOAXOIIINEH TeMmneparype B NPUCYTCTBHU
MOJXOJISIIEr0 KOJMUECTBA MOAXOASAIIEr0 OCHOBAHUS C MOJIyYE€HUEM, MOCIIe TalleHUsT KUCIOTOM,
pacTBOpa MPOMEKYTOUHOIO coeuHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mobaBneHUst nmoaxozsmero konmdectsa N, O-
IMMETWITHIPOKCHIIaMuHa nin ero conu (Hanpumep, HCl conm), B momxoasiimem pacTBOpUTENe
NPU TOAXOAIIEH TEMITEPAType CMECH AAl0T MPOPEArHpoOBaTh C MONYYEHHUEM MPOMEKYTOUHOTO
coenuHenus (4°);

illa) OcyImecTBI€HHE KOHAEHCAIMH coeauHeHus (opmynbel (4’) C HUCIOMB3yeMBIM B
NOAXONAINEM KOJHMYECTBE THUAPA3UHOM B TMOAXOASIIEM NPOTOHHOM WM AamnpOTOHHOM

pacTBOpUTENE MPH MOAXOAALIEH TeMIepaType ¢ MoJyueHHeM CoenHeHus: popmysl (24°);
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iiib) ankmnmpoBaHue coenuHeHUst (Gopmynbl (24”) ¢ UCHONB30BAHUEM MOAXOISIIETO
KOJIMYECTBA AaJKHIUpyromero arerra ¢opmynsl (23A), HeoOsi3aTeNbHO B IPUCYTCTBUH
MNOJXOAIIEr0 KOJMYECTBA MMOAXOASINEr0 OCHOBAaHHS, B TOAXOASINEM IPOTOHHOM WU
alIpOTOHHOM PAaCTBOpPUTENE IPH MOAXOAALIEH Temreparype ¢ TIOJY4YeHHEM COEeIUHEHUs
bopmysl V;

1v) pmemerwnupoBaHue coeauHeHHs (opMysnbl V. IyTeM ero B3auMOJEHCTBHS C
MNOJXOMAIIMM KOJHMUYECTBOM JEMETUIMPYIOLIEro peareHTa B IMOAXOJSINEM PacTBOPUTENE MpPU
MOIXOSIIeH TeMInepaType ¢ nojayueHuem crupra (9°); u

V) xjopupoBaHue crupta (9’) C UCHOJb30BAaHHUEM MOIXOISIIEr0 KOJUYECTBA
dbochopuxopuna U, He0OA3aTETHHO, MOAXOASIIETO KOJHUECTBA MOAXOISIIIEr0 OCHOBAHUS TTPH
NOAXONAIIEeH TeMIepaType, HeoOsS3aTeJIbHO B MOAXOASIIEM AarpOTOHHOM OpPraHUYeCKOM
pacTBOpUTEE, C TONyUYeHUEM XJopnupumMunnHa Gopmyiiel VI

HecsiTbiit crioco0 nony4deHus: coequHenus popmysl [A BKIFOYAET CIenyOIINe CTaHH:

a) B3auMoJieiicTBHEe THOpOMIIPUMHINHA (S) ¢ MOIXOASIINM KOJTHYECTBOM IOAXOSIIErO
OCHOBaHHUSl B METAHOJIE WM TMOIXOASIIEH METOKCHIHOW COJIbI0 B MOIXOASIIEM arpOTOHHOM
pacTBOpUTENe TPU MOAXOMALIEH TeMIepaType C IONydYeHHeM, IMociie oO0paboTKH, pacTBOpa
OPOMITMPUMUIMHOBOTO TPOMEXYTOYHOIO COEAMHEHUs (6) B TOAXOASAIIEM anmpOTOHHOM
pPacTBOpUTEIE,

b) coueranne OPOMIUPUMUIMHOBOTO MPOMEKYTOYHOIO COEANHEHUs (6) C MOaXOASIIUM
KOJIMYECTBOM  STUHWITPUMETHJICHJIAHA B MOAXOZASIIEM  alpOTOHHOM  OPTaHHUYECKOM
pacTBOopuUTENe MpPH MOAXOAALIEH Temreparype B IPHCYTCTBUM TIOAXOMSIIEr0 KOJWYECTBA
NOJXOJAINEr0 OCHOBAHUS, B TMPHCYTCTBUU IOAXOJINETO KOJMYECTBA HEOOS3aTeNbHOTO
noaxonsmero Cu(l) karanuzaropa U MOAXOAIIEro kKonudecTsa noaxoasmero Pd karanuzaropa
C MOJIy4eHueM, rociie 00paboTKH, pacTBOpa MPOMEKYTOUHOrO coequHenust (7) B MOAXOASIIIEM
pacTBOpUTEIE,

C) JIe-CUJIMJIMPOBAHHME MPOMEXKYTOYHOro coeauHeHusi (7) €  HCHOJb30BAHHEM
MOJXOSIIEr0 KOJUYECTBA MOAXOASIIEro (hTOPUIHOTO peareHTa, MOAXOMSIICH KUCIOTHI WM
MOJXOJSIIEr0 OCHOBAHHUSI B MONXOASINEM PACTBOPUTENIE MPH MOAXOASIIEH TeMmrepatype ¢
MOJIy4€HHUEM MUPUMUAMHOBOTO IPOMEKYTOYHOTO COEAMHEHUS (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8”) MmyTeM ee B3aMMONEHCTBHS C IMOAXOISIIAM
KOJINYECTBOM OKCATMJIXJIOPUAA WJIM 3KBUBAIEHTHOIO pPEeareHTa Uil aMUIHOTO CBSI3bIBAHUS B
NOJXOJSIIEM aIlpPOTOHHOM OPraHWYECKOM pACTBOPHTENE NPH TOAXOMALICH TeMIlepaType B
NPUCYTCTBHH TOAXOISIIETO KOJMYECTBA MOAXOINErO KaTalM3aTopa; 3aTeM C MOAXOISIINM

konudaectBoM N, O-pumermnruapokcunamuHa wiun ero comu (Hampumep, HCl comum) B

>
NPUCYTCTBHM  TOAXOASIIEr0 HM30BITOYHOTO KOJHMYECTBA IOAXOISINErO OCHOBAHUS IPU
NOAXOAsALIeH TeMIepaType B MOAXOAAIIEM pacTBOpUTeie ¢ nonydeHueM amuaa (1°);

1) coueTaHHe HCIOJB3YEMOrO B MOAXOISIIEM KOJHMYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOUYHBIM NUPUMHUAMHOBBIM COEOUHEHHEM (2) B MOAXOIALIEM
alpOTOHHOM OPraHUYeCKOM pPAacTBOpUTENE MpPU MOAXOJsIIEed TeMmIepaTrype B IPUCYTCTBUU

NoAXOAALECTO KOJINMYECTBA MOAXOAAIICTO OCHOBAHUS C MOJYUCHUEM, ITOCJIC TallICHUA KHCHOTOﬁ,
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pacTBOpa MPOMEKYTOUHOTO coeuHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mobasneHust noaxozsmero konudectsa N, O-
IVMMETHITHpOKCHIaMuHa nin ero conu (Hanpumep, HCl conm), B moxxoasimem pactBopuTene
IIPU NOAXOIALLEH TeEMIIepaType CMECH JAr0T MPOPEarupoBaTh C MOJYYEHUEM IPOMEKYTOUHOIO
coenuHenus (4°),

1i1) ocyuiecTBIeHNe KOHASHCAIMY POMEKYTOYHOTO coeHeHNs (4”) ¢ NCIOIb3yeMbIM B

NOAXOASALIEM KOJIMYECTBE TUIPA3UHOM (POPMYJIBI
F

CH,—NH—NH,

wi ero conbto (Hanpumep, HCl conbro), HeoOs3aTeIbHO B MPUCYTCTBUU TOAXOSIIETO
KOJINYECTBA TMONXOMSINEr0 OCHOBAHHs, B TOAXOISIIEM IIPOTOHHOM pPaCTBOPUTENE IPH
NOAXOAIIEeH TEMITEpAType C MOJyIeHHEM COeTuHEHHs GOpMyJIbl V;

V) neMeTwiMpoBaHHE coenuHeHHs (opMynel V. myTeM ero B3aUMOAEHCTBUS C
NOJXOMSAIINM KOJMUECTBOM AEMETHIMPYIOLIEr0 peareHTa B IOAXOISINEM PAacTBOPUTENE MPU
NOJXOAsIIeN TeMnepaType ¢ nojaydeHuem cnupra (9°),

V) xjopupoBaHue crupra (9’) C UCHOMb30BaHHUEM MOIXOISIIEr0 KOJUYECTBA
dochopmxiiopuna u, He0OA3aTEIHHO, MOAXOIAIIETO KOJIUYECTBA TOIXOSIIEr0 OCHOBAHHUSI TIPU
NOAXONAINEH TeMIepaType, HeoOsS3aTeJbHO B MOAXOASALIEM AanpOTOHHOM OpPraHHYEeCKOM
pacTBOpHTENE, C MONyUYeHUEM XyopnupuMunnHa Gopmynsl VI, u

vi) B3auMOJEHCTBHE NOAXOAALIero konudectBa amuHa (17) ¢ XJIOPHIUPUMUAMHOM
dopmynbl VI, HeoOs3aTenbHO B NPUCYTCTBMM MOAXOASALIETO KOJMYECTBA MOAXOZSLIETO
OCHOBaHHUS, B NOAXOJSAIINEM pPAaCTBOPHUTENE MpPH MNOAXOMAINEN TeMmIepaTtype C IOJNy4yeHHEeM
coenuHeHus Gopmysl [A

HZN/XOH
F.C CF;

(17

OnuHHanuaTeii crnocod mojydeHus: coenuHeHust Gopmynbl [A BKirOUaeT crenyromue
CTaauu:

a) B3auMoeicTBIe TuOpoMIupuMuIrHA (5) ¢ TOIXOISIINM KOJTUYECTBOM MOIX OSIIEro
OCHOBAaHMsSI B METAHOJIE WM MOAXOASALIEN METOKCHIHON COJIBK0 B MOAXOASAILIEM apOTOHHOM
pacTBOpHUTeNe TPHU MOAXOMALIEH TeMmepaType ¢ IMOJydyeHHeM, Mocie oOpaboTku, pacTBopa
OPOMIHMPUMHUIMHOBOTO TPOMEKYTOUYHOTO COeAWHEeHUs (6) B MOAXOXSINEM AampOTOHHOM
pacTBOpPHUTEIE,

b) coueranne OPOMIUPHUMUIMHOBOTO MPOMEKYTOUYHOIO COEANHEHUs (6) C MOIXOASIIUM
KOJIMYECTBOM  OTHUHWITPUMETUJICWIAHA B MOAXOMALIEM  alpOTOHHOM  OPTaHUYECKOM
pacTBOpUTENE NPU MOAXOASINEH TEMIepaType B MNPUCYTCTBUM MOAXOMSALIETO KOJIUYECTBA

noaxoasAImero OCHOBaHMs, B IMPUCYTCTBUU MNOAXOAALICIO KOJINYCCTBA HE00s13aTEIbHOIO
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noaxoznsmero Cu(l) karanuzaropa U MOAXOIAIIEro KonudecTsa nogxoxasmero Pd karanuzaropa
C moJlyueHHeM, nocie oO0padOTKH, PacTBOpPa MPOMEKYTOUHOIO coearHeHus (7) B MOAXOASIIEM
pacTBOpUTEIE;

C) JAECUIMJIMPOBAHME NPOMEXKYTOUHOro coeauHeHuss (7) C  HUCHOJIB30BAHUEM
MOJXOJAIIEro KOJUYECTBA MOAXOASLIEr0 (PTOPUIHOTO peareHTa, MOAXOMAIIeH KHUCIOTHI WUIU
MOJXOJSIIEr0 OCHOBAHUS B IMOIXOASINEM pacTBOPUTENE MNpPH MOAXOAINEH TemmepaTrype C
NOJIy4€HUEM MUPUMUANHOBOIO IPOMEKYTOUHOIO COeAUHEHUS (2);

d) amunupoBanue kapOOHOBOI KUCIOTHI (8’) MmyTeM ee B3aMMONEHCTBHSI C MOAXOISIIAM
KOJINYECTBOM OKCAJIMJIXJIOPUAA WM 3KBUBAJIEHTHOTO PEareHTa Uil aMUIHOTO CBSI3bIBAHUS B
MOJXOSIIEM arlpPOTOHHOM OpPTaHMYECKOM PACTBOPHUTENIEC TPU TMOAXONIIECH TeMIepaType B
NPUCYTCTBHH TIOAXOMSIIETO KOJMYECTBA MOAXOIINErO KaTau3aTopa; 3aTeM C MOAXOISLINM
konmaectBoM N, O-pumermnruapokcwnamuHa wiun ero comu (Hampumep, HCl comu) B
NPUCYTCTBHH  TMOAXOASIIEr0 HM30BITOYHOTO KOJHYECTBA TOAXONSLIET0 OCHOBAHHS IIPH
NOJXOAsIIeN TeMnepaType B MOAXOAAIIEM pacTBOpUTeie ¢ nonydeHueM amuaa (1°);

1) coueTaHHe MCIOJB3YEMOTO B MOAXOISIIEM KOJHMYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOUYHBIM NUPUMHUAMHOBLIM COEJUHEHHEM (2) B MOAXOIALIEM
aTIPOTOHHOM OPTaHWYECKOM pACTBOPUTENIE TPH TOAXOASAIIEH TeMneparype B NPUCYTCTBHU
MOJXOJIAIIEr0 KOJMUECTBA MOAXOASAIIEr0 OCHOBAHUS C IOJIyYE€HUEM, ITOCIIe TallleHusT KUCIOTOM,
pacTBOpa MPOMEKYTOUHOIO coeuHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mpobaBneHust noaxozsmero komudectsa N, O-
IVMMETWITHIPOKCHIIaMuHa uin ero conu (Hanpumep, HCl conm), B moxxoasiem pacTBopuTene
IPU TMOAXOJAIIEH TEMIIEpaType CMECH AAl0T NMPOPEarupoBaTh C MONYyYEHHUEM MPOMEKYTOUHOTO
coenuHenus (4°),

iila) OCyIecTBIeHHE KOHIEHCALMH coenuHeHust (opmynbl (4’) ¢ HCIOIB3yeMbIM B
NOAXONAIIEM KOJHYECTBE TUAPA3UHOM B MOAXOASIIEM IPOTOHHOM WM AalpOTOHHOM
pacTBOpUTENie MPH MOAXOASILIEH TeMIepaType ¢ MoTyYeHHeM CoequHeHus: popmyibl (24°);

iiib) ankunupoBanue coenuHeHust Gopmynbl (24”) ¢ UCHONIB30BAHUEM MOAXOISIIETO
KOJINYECTBA AJKIIUpYIoIero arenta ¢opmyssl (23A), HeoOsi3aTebHO B HPUCYTCTBUH
NOJXOSIIEr0 KOJIMYECTBA MONXOASINEr0 OCHOBAaHHS, B TOAXOMSINEM TPOTOHHOM WM
aTIPOTOHHOM PAacTBOPUTENIE MPH MOAXOASALIEH TeMmreparype ¢ TOJYYCHHEM COESTUHEHHUS
bopmyisl V;

V) neMmeTwiupoBaHHE coenuHeHHs (opMynel V. myTeM ero B3aUMOAEHCTBUSL C
NOJXOMSIINM KOJMUECTBOM AEMETHUIIMPYIOLIEr0 peareHTa B IMOAXOISINEM PacTBOPUTENE MpPU
NOJXOAsIIeN TeMnepaType ¢ nojaydeHuem cnupra (9°),

v) xjopupoBaHue crupra (9’) C UCHOMB30BAaHUEM MOIXOJSIIEr0 KOJUYECTBA
dochopmxiiopuna U, He0OA3aTETBHO, MOAXONSIIIETO KOJIMYECTBA MOAXOISIIETO OCHOBAHUS TIPH
NOAXONAIIEH TeMIepaType, HeoOsS3aTeJbHO B MOAXOASLIEM AalpOTOHHOM OPraHHYEeCKOM
pacTBOpUTENE, C MONyUYeHHUEM XyopnupuMunnHa Gopmynsl VI, u

Vi) B3aUMOJIeHICTBHE MOAXOIALIEro KonnyecTsa amuHa (17)
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HzN/XOH
F,C CFs

(17)

¢ xjopnupuMUAMHOM (opmynbl VI, HeoOs3aTenpbHO B NPUCYTCTBUH IMOIXOASLIETO
KOJINYECTBA MOAXOSIIEr0o OCHOBaHMs, B IOAXONALIEM pPacTBOPUTENE IPU MOAXOAALIEH
TeMIIepaType ¢ Mojy4eHueM coenuHeHus popmysl TA.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS OMMCAHHBIX BbIIIE OMUHHAILIATH CIIOCOOOB
sl modydenus: coenuneHust Gopmyiel [A coenunenne Gopmyisl A AOMOTHUTETBHO MOXKET
ObITh OumineHo. [Tonyuenu Oonee uucToro coenuHeHust GOpMyJsbl [A BKIIIOUAET CIENYIOLIYIO
JOTOJTHUTEIBHYIO CTa/IHIO:

A’) pacTBOpeHHe coenrHEHuUs GopMyIibl IA, MONYYEHHOr0 Ha CTAAMH Vi), B IOAXOISLIEM
xonmuuectBe MeOH u nmepemernnBaHue MonydeHHON cMmecu npu Temmeparype mexay 30°C u
65°C 10 pacTBOPEHHSI BCEX TBEPIBIX BEIIECTB C MOJYYEHUEM METAHOJIBHOTO PacTBOpa (OPMYJIBI
IA;

B’) ¢unsrpoBaHne MONMyYEHHOTO METAHOJIBHOTO PACTBOPA COEOMHEHNUs popmybl IA;
C’) nobGaBnenue BOABI, MOANEPKUBAs MPH 3TOM Temmepatypy mexay S0°C u 60°C, ¢
MIOJIy4E€HUEM CYCIICH3HU,

D’) oxnaxneHue nosyueHHON CyClieH3un coennHeHus popmyiel IA; u

E’) ¢unerpoBaHme u CymKa MOJIY4YEHHOrO IEPEKPUCTAIUIN30BAHHOTO COCIUHEHUS
bopmysl IA.

JecsaTslii ciocod nonyueHus coequHeHus popmydel 1B, Bkiroyaer cnenyromue CTaauu:

a) B3anuMojeiicTBre TUOpoMupuMHuInHA (5) C MOIXOAAIINM KOJIUYECTBOM MOIXOASIIETO
OCHOBaHHUSl B METAHOJIE WM MOAXOASLIEH METOKCHIHOW COJIbIO B IMOAXOASIIEM alpOTOHHOM
pacTBOpuUTeNe NPH MOAXOAAIIEH TeMmeparype C IMOJNydeHHeM, mocie oO0paboTKu, pacTBopa
OpOMITUPUMHUIMHOBOTO MPOMEKYTOYHOTO COeArHeHus (6) B TOAXOASILIEM ampOTOHHOM
pacTBopuUTENeE;

b) coyeranne OPOMIUPUMUIMHOBOTO MPOMEKYTOUYHOTO COEAMHEHUs (6) C MOIXOASIIUM
KOJIMYECTBOM  STHHWJITPHUMETIJICWJIAHA B MOOXOASIIEM  alpOTOHHOM  OPTaHHYECKOM
pacTBopuUTeNe TNpPH MOAXOASIIEH Temreparype B MNPUCYTCTBUM TOAXOSIIETO KOJUYECTBA
NOJXOSIIEr0 OCHOBAHHUS, B TMPHCYTCTBUH TOAXOISIIETO KOJMYECTBA HEOOS3aTENbHOTO
noaxonsmero Cu(l) karanuzaropa U MOAXOIAIIEro KonmudecTsa noaxoasimero Pd karanuzaropa
C moJlydeHHeM, nocie 00padoTKH, pacTBOpa MPOMEKYTOUHOTO COeANHEHUs (7) B MOAXOASIIEM
pacTBOpUTEIE;

C) [Ie-CUJIMJIMPOBAHHME MPOMEXKYTOYHOro coeauHeHus (7) €  HCHOJb30BAHHEM
MOAXOJAIIEr0 KOJNUYECTBA MOAXOASIIEr0 (hTOPHIHOTO PEareHTa, MOAXOMASAIIeH KHUCIOTHI WIH
NOJXOJAIIEr0 OCHOBAHHS B IMOIXOZSINEM PACTBOPUTENE INPHU TMOAXOASIIEH Temreparype C
MOJIy4€HUEM NMHPUMUANHOBOTO IPOMEKYTOUHOTO COeANHEHUS (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8”) myTeM ee B3aMMONEHCTBHS C MOAXOISIIUM

KOJINMYECTBOM OKCAJIHUIIXJIOpUAA WJIKN 3KBUBAJICHTHOTO pCarcHTra AJisi aMUAHOI'O CBs3bIBAHUS B
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NOJXOALIEM AalpPOTOHHOM OPraHMYECKOM pAacCTBOPHUTENE MPHU NOAXOMALIEH TeMIlepaType B
NPUCYTCTBHM TOAXOMSIIErO KOJMYECTBA MOAXOJAINErO KaTallM3aTopa; 3aTeM C MOAXOISAIINM
konudyectBoM N, O-pumermnrugpokcunamuHa wiu ero comu (Hampumep, HCl comm) B
NPUCYTCTBUM  TOAXOASIIEr0 H30BITOYHOrO KOJMYECTBA IOAXONAINEr0 OCHOBaHMS IPH
MOAXOASAIIEeH TeMIIepaType B MOAXOSALIEM pacTBOpUTENE ¢ nojyueHueM amuaa (1°);

1) COYeTaHHE HCIIOJIb3yeMOro B MOAXOSIIEM KOJMYECTBE MPOMEKYTOUHOIO aMHIHOTO
coenuHeHust (1°) ¢ MPOMEXYTOUHBIM MUPUMHUAMHOBBIM COEAUHEHUEM (2) B IOAXOJSINEM
ATIPOTOHHOM OPTaHUYEeCKOM pACTBOPUTENIE TPHU TMOAXOASINEH TeMmeparype B MPUCYTCTBHU
MOJXOISIIEr0 KOJMUECTBA MOAXOASLIEr0 OCHOBAHUS C MOJIyYE€HUEM, MOCJIe TalleHUsT KUCIOTOM,
pacTBOpa MPOMEKYTOUHOTO coequHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mpodaBneHus: noaxoxnsiero konmyectsa N, O-
IMMETWITHIPOKCHIIaMUuHa Wik ero conu (Harmpumep, HCl conm), B moxxoasimeM pacTBOpUTENe
NPU TOAXOSIIEH TEMIIEPAType CMECH AAr0T MPOPEArHpOBaTh C MOJNyYEHHEM MPOMEKYTOUHOTO
coenuHenus (4°);

111) ocyIiecTBIeHNEe KOHASHCALIUHN TPOMEKYTOYHOTO COeTMHEHUsI (4”) C UCTIOIB3yEMBIM B

NOIXOAIIEM KOJIMYECTBE THAPA3UHOM (hOPMYITBI
F

CH,—NH—NH,

w ero conbio (Hanpumep, HCl conbio), HeoOs13aTeIbHO B MPUCYTCTBUU MOAXOASIIETO
KOJIMYECTBA MOAXOAALIEr0 OCHOBAHUS, B NOAXONALIEM NPOTOHHOM WJIM AamlpOTOHHOM
pacTBOpUTENE MPH MOIXOAALIEH TeMIepaType ¢ MnoJyueHueM COequHEeHNs: popMyJibl V;

V) nmemerwiupoBaHue coeauHeHHs (opMysnbl V. TIyTeM ero B3auMOAEWUCTBHSA C
HNOJXOMAIIMM KOJMUYECTBOM JEMETUIMPYIOLIEro peareHTa B IOAXOJSINEM PacTBOPUTENE IMpPU
MOIXOASAIIeH TeMIepaType ¢ nojaydeHuem crupra (9°),

V) xjopupoBaHue crupta (9’) C HUCHOJb30BaHHUEM MOIXOISIIEr0 KOJUYECTBA
dbochoprixiopuna U, He0OsA3aTETHHO, MOAXOIAIIEr0 KOJIUYECTBA TOIXOSIIEr0 OCHOBAHMSI TIPU
NOAXONAIIEeH TeMIepaType, HeoOsS3aTeJIbHO B MOAXOASIIEM AarpOTOHHOM OpPraHUYeCKOM
pacTBOpUTeNe, ¢ MONyUYeHHuEM XyopnupumunnHa Gopmynsl VI, u

vi) B3aMMOJEHCTBHE NOAXOAALIEro KonudectBa amuHa (13) ¢ XJIOPIUPUMUAMHOM
dopmynbl VI, HeoOs3aTepbHO B NPUCYTCTBHHM MOAXOASALIETO KOJHYECTBA MOAXOJISIIETO
OCHOBaHHUS, B TOAXOISIIEM pPACTBOPHUTENE MNPH MOAXOMIINEH TeMIepaTtype C IOJNydYeHHEM

coenuHeHus popmyiel [B

0O

HN NH,
HO cF,

(13)

OpuHHAMUATHIA CrIOcO0 mosyueHus: coenuHeHus Gopmynel IB Bkimouaer cienyrommue
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CTaIUH:

a) B3auMoeiicTBre TuOpoMmupuMHuInHA (S) ¢ MOIXOASIINM KOJIHMYECTBOM ITOAXOSIIErO
OCHOBaHHUSl B METAHOJIE WM IMOAXOASLIEH METOKCHIHOW COJIbI0 B IMOAXOASIIEM arpOTOHHOM
pacTBopuUTeNe NPU MOAXOAALIEH TeMrepaType C IOJNydyeHueM, Iocjie oOpadoTKH, pacTBOpa
OPOMITMPUMUIMHOBOTO TIPOMEXYTOUHOIO COeAuHeHus: (6) B MOAXOASALIEM anpOTOHHOM
pacTBOpUTEIE,

b) coueranne GPOMIMPUMUANHOBOTO MPOMEXKYTOUHOTO CoeauHEeHHs (6) C MOAXONAIIUM
KOJIMYECTBOM  STHHWITPHUMETHJICUJIAHA B MOAXOISINEM  alpPOTOHHOM  OPTaHHUYeCKOM
pacTBopuTeNe TNpH MOAXOASLIEH Temreparype B MNPUCYTCTBUM TOAXOSIIErO KOJUYECTBA
MOJXONSIIEr0 OCHOBAHHUS, B TMPHUCYTCTBUM TOAXOISIIETO KOJUYECTBA HEOOS3aTeNIbHOTO
noaxonsmero Cu(l) karanuzaropa U MOAXOAIIEro KonudecTsa noaxoxasimero Pd karanuzaropa
C MoJlydyeHHeM, Nocie 00padOTKH, PacTBOPa MPOMEKYTOYHOTO coenuHeHus (7) B MOAXOISLIEM
pacTBOpUTEIE,

C) JACCWIMJIMPOBAHME NPOMEXKYTOUHOro coeauHeHuss (7) C  HCHOJb30BAHUEM
MOJXOSIIEr0 KOJNMYECTBA MOIXOASIIEro (PTOPUIHOTO peareHTa, MONXOASLIEH KHCIOTHI N
NOJXOJSIIEr0 OCHOBAHUSI B MOOXOASINEM PACTBOPUTENIE MPH MOAXOMSALIEH TeMmIreparype ¢
MOJIy4€HUEM NMHPUMUAAMHOBOTO IPOMEKYTOUHOTO COEANMHEHUS (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8”) MmyTeM ee B3aMMONEHCTBHS C IMOAXOISIUM
KOJINYECTBOM OKCAJMJIXJIOPUA WM 3KBHUBAJEHTHOIO peareHTa Uil aMUIHOTO CBSI3BIBAHHS B
NOAXOAINEM AaNpPOTOHHOM OPraHMYECKOM pAcCTBOPHUTENE MNMPU NOAXOMALIEH TeMIlepaType B
NPUCYTCTBUM TOAXOMSIIErO KOJMYECTBA MOAXOJAINErO KaTaln3aTopa; 3aTeM C MOAXOISAIINM
xonudyectBoM N, O-pumermnrugpokcunamuHa wiu ero comu (Hampumep, HCl comum) B
NPUCYTCTBHM  MOAXOMSIIEr0 M30BITOYHOTO KOJMYECTBA IOAXOASIIEr0 OCHOBAaHHS IPU
MOIXOSIIeH TeMIepaType B MOAXOASIIEM pacTBOpUTeie ¢ nonyuenueM amuzaa (1°);

1) COYeTaHHE HCIIOJNIB3YEeMOro B MOAXOSIIEM KOJMYECTBE MPOMEKYTOUHOIO aMHIHOTO
coequHeHust (1’) ¢ MPOMEXYTOUYHBIM NMUPUMHUAMHOBBIM COEOUHEHHEM (2) B MOAXOISALIEM
ATIPOTOHHOM OPTaHWYEeCKOM pACTBOPUTENIC TPHU TMOAXOASINEH TeMneparype B MPUCYTCTBHU
MOJXOISIIErO KOJMUECTBA OAXOASIIEr0 OCHOBAHUS C MOJIyYE€HUEM, MOCIIe TalleHusT KUCIOTOM,
pacTBOpa MPOMEKYTOUHOTO coequHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mpodaBneHust noaxozsmero konmdectsa N, O-
IMMETWITHIPOKCHIIaMyuHa Win ero conu (Harmpumep, HCl conm), B momxoasimeM pacTBOpUTENE
NPU TIOAXOJSIIEH TEMIIEPAType CMECH HAI0T MPOPEArHpOBaTh C MONYYEHHEM MPOMEKYTOUHOTO
coenunenus (4’);

illa) ocymecTBIeHHe KOHACHCAIMH CcoeauHeHHus (opmynel (4’) C HCMONB3yeMBIM B
NOAXOMAIIEM KOJHMYECTBE THUAPA3UHOM B TMOAXOASINEM IPOTOHHOM WM AamnpOTOHHOM
pacTBOpUTENE MPH MOAXOASIIEH TeMIepaType ¢ MOIyYeHHeM COeqUHEeHUsT popmybl (24°);

iiib) ankmnmpoBaHue coenuHeHUst Gopmyibl (24”) ¢ HCHONB30BAHUEM MOAXOISIIETO
KOJIMYECTBA AJKHWIUpYoIero areHta ¢opmyael (23A), HeoOsi3aTeNbHO B NPUCYTCTBUH
MOJXOAIIEr0 KOJMYECTBA MMOAXOASINEr0 OCHOBAaHHS, B TOAXOMSINEM IPOTOHHOM WU

AIIPpOTOHHOM paCTBOPUTEIJIE IIPU HOI[XOI[;IH.IG?I TeEMIIEpaTtype ¢ TOJYUYCHUEM COCAUHCHUA
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bopmysl V;

1v) neMeTwiupoBaHHe coenuHeHHs (opMynel V. myTeM ero B3aUMOAEHCTBUS C
HNOJXOMAIINM KOJMUYECTBOM AEMETHUIIMPYIOLIEro peareHTa B IMOAXOJSINEM PacTBOPUTENE MpPU
NOAXOAAIIEH TeMnepaType ¢ nojiaydeHuem cnupra (9°),

V) xyopupoBaHue cnupra (9’) C HCIONB30BAaHMEM MOAXOASLIEr0 KOJHYECTBA
bochopuixiopuaa u, HeOOsI3aTEIBHO, MOAXOASAIIET0 KOJMYECTBA MOAXOSIIIEr0 OCHOBAHUS MIPU
NOAXOASALIeH TemIepaType, He0OsA3aTeJbHO B MNOAXOMSIIEM AalPOTOHHOM OpPraHUYeCKOM
pacTBopuTele, ¢ MoyuYeHueM xyopnupumunuta Gopmyinst VI, u

vi) B3aMMONEHCTBHE NOAXOAALIEro KonudectBa amuHa (13) ¢ XJIOPHIUPUMUAMHOM
dopmynbl VI, HeoOs3aTeNpbHO B NPUCYTCTBHHM MOAXOASLIETO KOJHYECTBA MOAXOJSIIETO
OCHOBaHHUS, B TOAXOISIIEM pPACTBOPHUTENE MNPH MOAXOMAINEH TeMIepaTtype C IOJydYeHHEeM
coenuneHus popmyel IB

0
HoN NH,
HO' cry

(13)

HecsaTslii ciocod nonyueHus coequHerus popmysl IC BKIIFOYAaET CIEAYIOLINE CTaIuH:

a) B3auMoeiicTBre TnOpoMmupuMHINHA (S) ¢ MOIXOASIINM KOJTHYECTBOM ITOAXOSIIErO
OCHOBAHHUSl B METAHOJIE WM MOAXOASINEeH METOKCHUAHON CONBI0 B MOAXOASIIEM alpOTOHHOM
pacTBOpUTENe IpPH MOAXOIAIIEH TeMIepaType, C IMOJydeHueMm, nocie oOpadoTkH, pacTBopa
OPOMITMPUMUIMHOBOTO TPOMEXYTOYHOIO COeAnHeHus: (6) B MOAXOASLIEM anpOTOHHOM
pacTBOpHUTEIE,

b) coyeranre OPOMMUPUMUIMHOBOTO MPOMEKYTOUYHOTO COEAUHEHU (6) C MOIXOASIIUM
KOJIMYECTBOM  OSTUHIJITPUMETUICHJIAHA B  MOAXONALIEM  alpOTOHHOM  OPTaHUYEeCKOM
pacTBOpUTeNie TMPU NOAXOMAINEH TeMmMmepaType B MPUCYTCTBUM MOAXOISLIET0 KOJUYECTBA
MOJXONSIIEr0 OCHOBAHHUS, B TMPHUCYTCTBUU TOAXOISIIETO KOJMYECTBA HEOOS3aTeNIbHOTO
noaxonsmero Cu(l) karanuzaropa U MOAXOIAIIEro KonudecTsa noaxoasimero Pd karanuzaropa
C MoJlyueHHeM, nocie 00padOTKH, pacTBOpPa MPOMEKYTOYHOrO coearHeHHs (7) B MOIXOASIIEM
pacTBOpUTEIE,

C) MACCWIMJIMPOBAHME MPOMEXKYTOUHOro coeauHeHuss (7) C  HCHOJBb30BAHUEM
MOJXOJSIIEr0 KOJNUYECTBA MOAXOASIIEro (PTOPHIHOTO PEareHTa, MOAXOMSAIIEH KHUCIOTHI WU
MOJIXOSAIIEr0 OCHOBAaHUs B TMOAXOSIIEM pacTBOpPHUTENEe MNpPU NOAXOAsIEH TemrepaTrype C
MOJIy4YeHHUEM MUPUMHUANHOBOIO MPOMEKYTOYHOIO coeuHeHus (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8”) MmyTeM ee B3aMMONEHCTBHS C IMOAXOISIUM
KOJIMYECTBOM OKCAJIMJIXJIOPHAA WM SKBUBAJIEHTHOIO peareHTa AJii aMUJHOTO CBS3bIBaHUS B
NOJIXOASIIEM AlNpPOTOHHOM OPraHWYeCKOM pacTBOpUTENEe NPU MOAXOIALIeH TeMieparype B
NPUCYTCTBUM MOIXOSAIIET0 KOJIUYECTBA MOAXOMALIEr0 KaTajlnu3aTropa, 3aTeM € MOAXOASIINUM

konudyectBoM N, O-pgumermnrugpokcunamuna wiu ero comu (Hampumep, HCl comum) B



121

NPUCYTCTBUH  TMOAXOMSIIEr0 H30BITOYHOrO KOJNMYECTBA IOAXOJSINErO OCHOBAHHS IPH
NOAXOAAIIeN TeMIepaType B MOAXOAAIIEM pacTBOpUTeNe ¢ nonydeHueM amuaa (1°);

1) coueTaHue HCIOJIb3YyEeMOrO B MOAXOJSIIEM KOJHMUYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHenust (1’) ¢ NPOMEXKYTOYHBIM NUPUMHUAMHOBBIM COEIUHEHHEM (2) B MOAXOIALIEM
anpPOTOHHOM OPraHUYEeCKOM pAacTBOpUTENE INPU MOAXOASIIENH TeMmIepaType B NPUCYTCTBUU
NOAXOAIIErO KOJUYECTBA MOAXOAAIEr0 OCHOBAHUS C MOJy4E€HUEM, MOCJIE FAlIeHHUs] KUCJIOTOM,
pacTBOpa NMPOMEXKYTOUHOTO coenuHeHus (3°);

il) mpu pH > 5, HeoOszarenbHO mocie nodaBneHust nmoaxoznsimero konuyectsa N, O-
IMMETWITHIPOKCHIaMuHa Wik ero conu (Hampumep, HCl conm), B momxoasimemM pacTBOpUTENE
IIpU MOIXOJSAIIEH TeMIiepaType CMeCH JAar0T MPOpearupoBaTh C MOJTyYEeHHEM MMPOMEKYTOUHOIO
coenuHeHus (4°);

111) oCyIIeCTBICHNE KOHIEHCALIUU MPOMEKYTOYHOTO COeMHEHNs (4”) ¢ UCTIOIb3yEeMbIM B
MOJXOSIIEM KOJINYECTBE THAPA3UHOM (hOPMYITBI

F

CHZ_NH—NHZ

w ero conbio (Hanpumep, HCl conbio), HeoOs13aTeIbHO B MPUCYTCTBUU TOAXOASIIETO
KOJINYECTBA TMONXOMSINEr0 OCHOBAHMS, B TOAXOISINEM IIPOTOHHOM pPaCTBOPUTENE IPH
NOAXOALIEH TEMITEpaType C MOMyYeHHEeM CoelnHeHHs GOpMyJIbl V;

V) neMeTwiupoBaHHE coequHeHHs (opMynel V. myTeM ero B3aUMOAEHCTBUS C
NOIXONAIIMM KOJMUYECTBOM AEMETHUIMPYIOLIEr0 peareHTa B IOAXOJSINEM PacTBOPUTENE MPU
NOAXOASAIIEH TemnepaType ¢ noiaydeHuem cnupra (9°),

v) xJjopupoBaHue cnupra (9’) € UCHOJb30BAaHUEM MOIXOIAIIEr0 KOJUYECTBA
dochopuxnopuaa u, HeOOsI3aTEIBHO, MOAXOASALIETO KOJMYECTBA MOAXOSIIEr0 OCHOBAHUS MIPU
NOAXONAIIEH TeMIepaType, HeoOsS3aTeJIbHO B MOAXOASILIEM AarpOTOHHOM OpPraHUYeCKOM
pacTBopuTele, ¢ moydeHueM xyopnupumuanta Gopmyisl VI, u

Vi) B3aMMOJIEHCTBHE MOIXOASIIEro KojnuecTBa xupanbHoro amuHa (19A) ummn ero HCI
comu (19) ¢ xnoprupumunuHoMm Gopmyiel VI, HeoOs3aTeTbHO B MPUCYTCTBUU TMOIXOISIIETO
KOJINYECTBA TMONXOSINEr0 OCHOBAHHS, B TOAXOIALIEM pPACTBOPHUTENE TMPH MMOIXOMASLICH

TeMIlepaType ¢ NoJay4deHneM coennHeHus coequuenns @opmyna IC

0 0
HC HQN’?LNHZ HZN’>/|LNH2
HO &F, HO" &,
(19) (19A)

OnuuHanuateii crioco0 momnydeHusi coenuHeHus: ¢opmyinel IC BKIrOUaeT crenyromue
CTaauu:
a) B3auMozeicTBre qTubpoMIupuMuIrHa (5) ¢ MOIXOISIINM KOJTMYECTBOM MOAX OSIIEroO

OCHOBAaHUsA, B METAHOJIC HJIN HOI[XOI[;IH.IG?I MeTOKCI/II[HOI\/'I COJIn B NOAXOAALIEM aAIIPOTOHHOM



122

pacTBOpuTene, NPU MOAXOAAIIEH TeMmIepaType C IMOJydeHueM, rocie oOpaboTkH, pacTBopa
OPOMITMPUMUIMHOBOTO TPOMEXYTOYHOIO COoeAnHeHus: (6) B TOAXOASALIEM anmpOTOHHOM
pacTBOpUTEIE,

b) coueranne OPOMNUPUMUIMHOBOTO MPOMEKYTOUYHOIO COEANHEHUs (6) C MOaXOALIUM
KOJIMYECTBOM  STUHWITPUMETHJICHJIAHA B MOAXOASIIEM  alpOTOHHOM  OPraHHYECKOM
pacTBOopuTeNe IpHU MOAXOASLIEH Temreparype B MNPUCYTCTBUU IOAXOJSIIErO KOJUYECTBA
NOAXOASAILIEr0 OCHOBAHMS, B TNPUCYTCTBUHM NOAXOSIIET0 KOJHYECTBA HEOOs3aTeNIbHOrO
noaxozpsuero Cu(l) karanuzaropa u moaxoAsIIero KoundecTsa noaxonsmero Pd xaranmuszaropa
C MoJlyuyeHHeM, nocie 0O0padoTKH, PacTBOpPa MPOMEKYTOYHOrO coenrHeHus (7) B MOIXOASIIEM
pacTBOpUTEIE,

C) JACCWIMJIMPOBAHME NPOMEXKYTOUHOro coeauHeHuss (7) C  HCHOJB30BAHUEM
MOJXOSIIEr0 KOJNUYECTBA MOAXOASIIEro (PTOPUIHOTO peareHTa, MOAXOASIIEH KHUCIOThI HIIH
MOJXOJSIIEr0 OCHOBAHHUSI B MONXOSINEM PACTBOPUTENIE MPH MOAXOAALIEH TeMmIeparype ¢
MOJIy4€HHUEM NMUPUMUAMHOBOTO IPOMEKYTOUHOTO COEANMHEHUS (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8’) MmyTeM ee B3aMMONEHCTBHS € MOAXOISAIINUM
KOJINYECTBOM OKCATMJIXJIOPUAA WM 3KBUBAICHTHOIO peareHTa Uil aMUAHOTO CBSI3bIBAHUS B
MOJXOAIIEM alpPOTOHHOM OPraHMYECKOM PpAcCTBOPHUTENE MpPHU NOAXOMALIEH TeMIlepaType B
NPUCYTCTBUH TOAXOISIIETO KOJMYECTBA MOAXOIIErO KaTall3aTopa; 3aTeM C MOAXOISAIINM
konudaectBoM N, O-pumermnruapokcunamuna wiu ero comu (Hampumep, HCl comm) B
NPUCYTCTBUM  TOAXOASIIEr0 HM30BITOYHOTO KOJHMYECTBA IOAXOJSINEr0 OCHOBAHUS IIPU
NOAXOASAIIEH TeMIepaType B MOAXOAAIIEM pacTBOpUTeNe C nonydeHueM amuaa (1°);

1) coueTaHue HCHOJB3YEMOrO B MOAXOSAINEM KOJHMYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHenust (1’) ¢ NPOMEXKYTOYHBIM NUPUMHUAMHOBBIM COEAUHEHHEM (2) B MOAXOIALIEM
aTlpOTOHHOM OpPraHWYeCKOM pacTBOPUTENIE TPU TMOAXOASINEH TeMrnepaType B NPUCYTCTBUU
MOJXOJAIIEr0 KOJUYECTBA MOAXOASLIEr0 OCHOBAHUS C MOJIyUYEHUEM, 110CJIe rallleHus] KUCIOTOH,
pacTBOpa MPOMEKYTOUHOTO coequHeHus (3°);

i1) mpu pH > 5, HeoOszaTenbHO mocne nodaBneHust noaxozsmero konundectsa N, O-
IMMETWITHIPOKCHIaMUHa Wik ero conu (Hampumep, HCl conm), B momxoasimemM pacTBOpUTENe
NPU TOAXOJSIIEeH TEMIIEpPaType CMECH JAl0T MPOPEarupoBaTh ¢ MOJYUYEHUEM MTPOMEKYTOUHOTO
coenunenus (4’),

illa) OCyIecTBIIEHHE KOHACHCAIMH CoeauHeHHst (opmynel (4’) C HCHOIB3yeMBIM B
NOAXOMAIIEM KOJHYECTBE THUAPA3UHOM B TMOAXOASIIEM IPOTOHHOM WM AamnpOTOHHOM
pacTBOpUTENE MPH MOAXOASAIIEH TeMIIepaType ¢ MOIyYeHHEM CoeTuHeHNsT GopMyJIbl (24°);

iiib) ankmnmpoBaHue coenuHeHUst (Gopmynbl (24”) ¢ UCHONB30BAHUEM TMOAXOISIIETO
KOJIMYECTBA AJKHIUpYoIero areHta ¢opmyael (23A), HeoOsi3aTeNbHO B NPUCYTCTBUH
MOAXOAIIEr0 KOJMYECTBA MMONXOASINEr0 OCHOBAaHHS, B TOAXOMSINEM IPOTOHHOM WU
alPOTOHHOM PAaCTBOPUTENIE MPH MOAXOASALIEH TeMmreparype C TOJYYeHHEM COEeIUHEHHUs
bopmysl V;

1v) neMmeTwnupoBaHHe coenuHeHHs (opmynel V. myTeM ero B3aUMOAEHCTBUS C

noAXOoAsA UM KOJIMYECTBOM ACMCTUIIUPYIOIICIO p€arCHTa B NOAXOMSALIEM pPACTBOPUTEIIC MMPU
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NOAXOAAIIeN TeMIepaType ¢ nojiaydeHuem cnupra (9°),

v) xjopupoBaHue cnupra (9’) € UCHOJMb30BAaHUEM MOIXOISIIEr0 KOJIUYECTBA
dochopmxiopuna u, HeoOsS3aTEIBHO, MOAXOIAIIETO KOJIUYECTBA OIXOSIIEr0 OCHOBAHUS TIPU
NOAXONAINEH TeMIepaType, HeoOsS3aTeNbHO B MOAXOASALIEM AalpOTOHHOM OpPraHHYeCKOM
pacTBOpHTEe, ¢ MOJTyuYeHUueM xyopnupumuanta Gopmynsl VI, u

Vi) B3aMMOJEHCTBHE MOIXOMASIIEro KojuuecTBa xupanbHoro amuHa (19A) unu ero HCI
comu (19) ¢ xnoprmupumunarHoM ¢Gopmynel VI, HeoOs3aTeNbHO B MPUCYTCTBUU MOAXOMSIIErO
KOJINYECTBA TMONXOISINEr0 OCHOBaHHS, B TOAXONALIEM pPACTBOPUTENE MPHU TMOAXOISIIEH

TeMIlepaType ¢ MoaydeHneM coenuHenus coequnenns @opmyna IC

0 0
HCI HZN’>)J\NH2 ng\r>JJ\NH2
HO 'CFB HO 'GFS

(19) (19A)

JlecsTolii criocod noyueHust coenuHeHus: popmydsl 1D, BKIIFOYAET ClIeayoIne CTaJuH:

a) B3auMoeiicTBre TnOpoMIupuMHINHA (S) ¢ MOIXOASIINM KOJTHYECTBOM MOAXOSIIErO
OCHOBAHHUSl B METAHOJI€ WUJIM MOAXOJsAIIEed METOKCHUAHON COJIbI0 B MOAXOJSAIIEM alpOTOHHOM
pacTBOpuTeNe NpH MOAXOAAIIEeN TeMmepaTrype C IMOJydeHueM, nocie oOpaboTku, pacTBopa
OPOMITMPUMHUIMHOBOTO TPOMEXYTOYHOIO COeAMHEHUs (6) B TOAXOASAIIEM anmpOTOHHOM
pacTBOpUTEIE,

b) coueranne OPOMIUPUMUIMHOBOTO MPOMEKYTOUYHOTO COEANHEHUs (6) C MOaXOASIIUM
KOJIMYECTBOM  OSTUHWITPUMETWICUIAHA B  MOAXOAALIEM  ANpPOTOHHOM  OPraHUYECKOM
pacTBOpUTeNe TNpU NOAXOAAIIEH TeMmMnepaType B NPUCYTCTBUM MOAXOMSALIETO KOJNYECTBA
NOAXOASILIEr0 OCHOBAHMS, B TPUCYTCTBHUHM TMOAXOSILIET0 KOJHYECTBA HEOOs3aTeNbHOro
noaxoznsuero Cu(l) karanuzaropa u MOAXOAALIEro KoundecTsa noaxonsmero Pd xaranmuszaropa
C IOJIy4eHHueM, rociie 00paboTKH, pacTBOpa MPOMEXKYTOUHOrO coequHeHust (7) B MOAXOASIIEM
pacTBOpUTEIE,

C) JIe-CWIMJIHPOBAHHME MPOMEXKYTOYHOrO coeauHeHust (7) €  HCHOJb30BAHHEM
MOJXOJIALIEr0 KOJUYECTBA MOAXOASIIEr0 (PTOPUIHOTO PEareHTa, MOAXOMSAIIESH KUCIOTHI WJIH
MOJIXOMSIIEer0o OCHOBAaHHS B TMOAXOSIIEM pPacTBOpPHUTENE IpHU MOAXOASINEH TeMmreparype ¢
MOJly4YeHHUEM MUPUMHUANHOBOTO MPOMEKYTOYHOIO coeuHeHus (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8”) MyTeM ee B3aMMOACHCTBHSI C MOAXOMSIIINAM
KOJIMYECTBOM OKCaJIMJIXJIOPUAa WJIM SKBUBAJIEHTHOTO peareHTa AJii aMUIHOTO CBSI3bIBAHUS B
MOJIXOMSIIEeM alNpOTOHHOM OPraHW4YeCKOM pacTBOpUTENle IpU MOAXOIALIeH TeMmeparype B
MPUCYTCTBUM MOIXOSAIIET0 KOJIUYECTBA IMOAXOJALIEr0 KaTajlnu3aTopa, 3aTeM C HNOAXOASALINM
konuaectBoM N, O-pumermnruapokcunamuda wiun ero comu (Hampumep, HCl comum) B
NPUCYTCTBUM  TOAXOASIIEr0 HM30BITOYHOTO KOJHMYECTBA IOAXOJSINEr0 OCHOBAHUS IIPU
NOJAXOAAIIEN TeMIepaType B MOAXOAAIIEM pacTBOpUTeNe ¢ nonydeHueM amuaa (1°);

1) coueTaHue HCHOJIB3YEMOro B MOAXOMSIIEM KOJMYECTBE MPOMEKYTOYHOIO aMUIHOTO

coequHenust (1’) ¢ NPOMEXYTOUHBIM NUPUMUIAUHOBBIM COEAUHEHHEM (2), B NOAXOAALIEM
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aNPOTOHHOM OPTraHMYECKOM pPACTBOPUTENIC MPU IMOAXOAALIeH TeMIepaTtype B MPHUCYTCTBUU
MOJXOJIAIIEr0 KOJMUECTBA MOAXOASAIIEr0 OCHOBAHUS € MOJYYE€HUEM, TIOCHIE ralleHus] KUCIOTOH,
pacTBOpa MPOMEKYTOUHOTO coequHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne pobasneHust noaxozsmero konudectsa N, O-
IUMETWITHpOKCHIaMuHa uim ero conu (Hanpumep, HCl conm), B moxxoasimem pactBoputene
IIPU TMOAXOJAIIEN TeMIlepaType CMECH Jar0T MPOpearupoBaTh C MOJyYEHHEM MPOMEKYTOYHOTO
coenunenus (4°),

1i1) OCyIIeCTBIEHUE KOHICHCALIUHU MPOMEKYTOYHOTO coennnHeH st (4”) ¢ UCTIOIb3yeMbIM B

MOJXOJISIIEM KOJIMYECTBE TUAPA3UHOM (hOPMYITbI
F

CHQ_N H—“NHQ

win ero conbto (Hanpumep, HCl combro), HeoOs13aTeNbHO B MPUCYTCTBUH MOIXOISIIETO
KOJIM4YECTBa MNOAXOOAIIECTO OCHOBAHUWA, B IMOAXOAAIIEM INPOTOHHOM WK AINPOTOHHOM
pacTBOpHTENIE TIPU MOIXOASIIEH TEMIIEpaType C MOJTyYeHHEeM COeNnHEHuUsT GOpMyJibl V;

V) neMeTwiMpoBaHHE coenuHeHHs (opmynel V. myTeM ero B3aUMOAEHCTBUSL C
NoAXOAAINM KOJIMYECTBOM ACMCTUIIUPYHOIIECTIO pe€arCcHTa B NOAXOMAALIEM PACTBOPUTEIIC TIPU
NOAXOAAIIeN TeMIepaType ¢ nojiaydeHuem crnupra (9°),

v) xjopupoBaHue crupra (9’) C UCHOJb30BAaHUEM MOIXOSIIEr0 KOJUYECTBA
dochopmxiopuna u, HeoOsS3aTEIHHO, MOAXOIAIIETO KOJIUYECTBA TOIXOSIIEr0 OCHOBAHUS TIPU
NOAXONAINEN TeMIepaType, HeoOs3aTeNbHO B MOAXOASALIEM AalpOTOHHOM OpPraHHYeCKOM
pacTBOpHTEE, ¢ MONyUYeHUEM xyopnupumunnHa gopmynsl VI, u

Vi) B3aMMOJEHCTBHE MOIXOASIIEro KojuuecTBa xupanbHoro amuHa (15A) unu ero HCI
comu (15) ¢ xnoprnupumuarHoM ¢Gopmynel VI, HeoOsA3aTenbHO B NMPHUCYTCTBUU MOAXOASIIETO
KOJIMYECTBA TOAXOMASIIErO OCHOBaHUS, B TOAXOASINEM pacTBOPUTENE IMPU MMOAXOAsAIIeN

TEMIIEPATYPE C MOJyYeHHEM coennHeHus Gopmyibl ID

0 0
HCI HZN’\JLNHz HQN’\J\NHz
HO' GF, HO' Gr,
(15) (15A)

OnuHHanuateiii cnocod mosdydeHus: coenuHeHust Gopmynsl ID BkiIrouaeT crnepyromue
CTaauu:

a) B3auMozeicTBIe TuOpoMIupuMHIUHA (5) ¢ MOIXOISIINM KOJTUYECTBOM MOAX OSIIEro
OCHOBaHHMSI B METAHOJIC€ WIM MOAXOIAIIEH METOKCHIHOM COJIBIO B MOAXOISAIIEM AlpPOTOHHOM
pacTBOpuUTeENe TPU MOAXOMALIEH TeMIepaType C IOJNIydyeHHeM, Iociie o0paboTKH, pacTBOpa
OPOMIMPUMHUAMHOBOTO TPOMEKYTOUHOTO coenanHeHust (6) B IMOAXOXSINEM AampOTOHHOM
pacTBOpPHUTEIE,

b) coueranne OPOMIUPUMHINHOBOTO MPOMEKYTOUHOTO COeANMHEHUS (6) C MOAXOASIINM
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KOJIMYECTBOM  STHUHWJITPUMETHJICHJIAHA B MOAXOZASIIEM  alpOTOHHOM  OPTaHHUYECKOM
pacTBopuTeNe MpH MOAXOAALIEH Temreparype B IPHCYTCTBUM IOAXOISINErO KOJUYECTBA
NOJXONAINEr0 OCHOBAHHWS, B TIPHUCYTCTBUH IOAXOJSINETO KOJMYECTBA HEOOS3aTENbHOTO
noaxoxnsmero Cu(l) karanuszaropa U MOAXOAAIIEro KonudecTsa noaxoasmero Pd karanuzaropa
C MoJly4eHueM, rnociie 00paboTKH, pacTBOpa MPOMEXKYTOUHOrO coequHenust (7) B MOAXOASIIEM
pacTBOpHUTEIE,

C) JAe-CUIMJIUPOBAaHUE TPOMEXKYTOYHOro coenuHeHust (7) € HCMOJNIB30BaHHEM
MOJXOSIIEr0 KOJMUYECTBA MOAXOASIIEro (hTOPUIHOTO peareHTa, MOAXOMSLISH KUCIOThI WM
MOJXOSIIEr0 OCHOBAHHUSI B MOOXOMSINEM PACTBOPUTENIE TNMPH MOAXOASLICH TeMmrepatype ¢
NOJIy4€HHUEM MUPUMUAMHOBOTO MPOMEKYTOYHOTO COEAMHEHUS (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8’) MyTeM ee B3aMMONEHCTBHS C MOAXOMSIIUM
KOJINYECTBOM OKCAIMJIXJIOPUAA WJIM 3KBUBAIEHTHOIO PEareHTa Uil aMUIAHOTO CBSI3bIBAHUS B
MOJXOJSIIEM arpPOTOHHOM OPraHMYECKOM pACTBOPHUTENE NPU TOAXOMAIICH TeMIeparype B
NPUCYTCTBHH TIOAXOISIIETO KOJMYECTBA MOAXOINErO KaTallM3aTopa; 3aTeM C MOAXOISIINM

konudaectBoM N, O-pumermnruapokcwnamuHa wiud ero comu (Hampumep, HCl comm) B

,
NPUCYTCTBHM  TOAXOASIIEr0 HM30BITOYHOTO KOJHMYECTBA IOAXOISINErO OCHOBAHUS IPU
NOJXOAAIIeN TeMnepaType B NOAXOAAIIEM pacTBOpUTeie ¢ nonydeHueM amuaa (1°);

1) coueTaHue HCIOJB3YEMOTO B IOAXOISIIEM KOJHMUYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOUYHBIM NUPUMHUAMHOBBIM COEJUHEHHEM (2) B MOAXOIALIEM
aTIPOTOHHOM OPTaHWYECKOM pACTBOPUTENIE TPU TOAXOIALICH TEeMIlepaType B HPUCYTCTBUH
MOJXOJIAIIEr0 KOJMUECTBA MOAXOASALIEr0 OCHOBAHUS C MOJIyYE€HUEM, IOCIIe TallleHusl KUCIOTOMH,
pacTBOpa MPOMEKYTOUHOIO coeuHeHus (3°);

il) mpu pH > 5, HeoOs3aTenbHO mocne nobasneHus noaxomsmero konudecrsa N, O-
AUMETUITHAPOKCHIaMuHa min ero conu (Hanpumep, HCI conu), B moaxozsimeM pacTBoputee
IIpU TMOAXOJAIIEeH TeMIIepaType CMECH Aar0T NMPOPearupoBaTh C MOJNYYEHUEM MPOMEKYTOUHOTO
coenuHeHus (4°);

ilila) oCyIecTBIEHHE KOHAEHCAIMH coeauHeHust (Gopmyisbl (4’) C HUCMOMB3yeMBbIM B
NOAXONAIIEM KOJHYECTBE TUAPA3MHOM B MOAXOASIIEM MPOTOHHOM WJIM amlpOTOHHOM
pacTBOpUTENE MPH MOAXOASILIEH TeMIepaType ¢ MOIyYeHHEeM COequHEeHUs popmybl (24°);

iiib) ankmnmpoBanue coenuHeHHUst Gopmynbl (24”) ¢ UCHONB30BAHUEM MOAXOISIIETO
KOJIMYECTBA AJKIIUpPYOIero areHta ¢opmyael (23A), HeoOsi3aTeNbHO B MPHCYTCTBUH
MOJXOAIIEr0 KOJIMYECTBA MMONXOASIIEr0 OCHOBAaHHS, B TOAXOMSINEM IPOTOHHOM WU
alPOTOHHOM PAacTBOPUTENE MPH MOAXOASALIEH TeMmmeparype ¢ TOJYYeHHEM COSTUHEHHUS
bopmysl V;

V) neMmeTwiMpoBaHHE coenuHeHHs (opMmynel V. myTeM ero B3aUMOAEHCTBUS C
NOJXOMSAIIMM KOJIMYECTBOM AEMETHIMPYIOLIEr0 PeareHTa B IOAXOISINEM PAacCTBOPUTENE IPU
NOAXOAAIIeN TeMIepaType ¢ nojiaydeHuem cnupra (9°),

v) xjopupoBaHue cnupra (9’) € UCHOJb30BAaHHUEM MOIXOJSIIEr0 KOJIUYECTBA
dochopmxiopuna u, HeoOs3aTEIHHO, MOIXOIALIET0 KOJIUIECTBA OIXOASIIEr0 OCHOBAHUS MPH

HOI[XOI[HHIBI\/’I TEMIICPATYPE, HEOOs3aTEJIbHO B noaxoadAImeEmM afnpoOTOHHOM OpPTraHUYE€CKOM
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pacTBOpUTENE, C MONyUYeHUEM XJopnupuMunnHa Gopmynsl VI, u

Vi) B3aMMOJIEHCTBHE MOIXOASIIEro KojnuecTsa xupanbHoro amuHa (15A) umm ero HCI
comu (15) ¢ xmoprmmpumunuHoM Gopmyiel VI, HeoOs3aTeTbHO B MPUCYTCTBUU MOIXOISIIETO
KOJIMYECTBA MOAXOMALIEr0 OCHOBAaHUsA, B TMOAXOISAIUEM pAaCTBOPUTENE MPU MOAXOASLIEH

TeMIIepaType ¢ MoJaydeHneM coenunenus hopmyisl ID

o 0
HCl HQN’\rLLNH2 HQN’\/LLNH2
HO' ¢, HO' Gr,
(15) (15A)

JiBeHaauaTelii croco® monyueHus: coeamHeHus: ¢opmyasl IC BKIIOHaeT Clienyromne
CTaJlUU:

a) B3auMoieiicTBre THOpOMIIUPUMHINHA (S) ¢ MOIXOASIINM KOJTHYECTBOM IMOAXOSIIIErO
OCHOBaHHUSl B METAHOJI€ WM MOAXOAsIEed METOKCHUAHON COJIbI0 B MOAXOASIIEM alpOTOHHOM
pacTBOpuUTENe TPU MOAXOMALIEH TeMIepaType C IONyuYeHHeM, Iociie o0paboTKH, pacTBopa
OPOMITMPUMHUIMHOBOTO TPOMEXYTOYHOIO COeAMHEHUs (6) B TOAXOASIIEM ampOTOHHOM
pacTBOpUTEIE,

b) coueranne OPOMIUPUMUIMHOBOTO MPOMEKYTOUYHOIO COEANHEHUs (6) C MOaXOAIIUM
KOJIUYECTBOM  STUHWITPUMETWICHIAHA B  IOAXOAALIEM  ampOTOHHOM  OPraHUYeCKOM
pacTBOpUTeNe MNpU MNOAXOAAIIeH TeMnepaType B IPUCYTCTBUM MMOAXOASIIErO KOJIMYECTBA
NOJXOAINEr0 OCHOBAHHWS, B MPHUCYTCTBUU IOAXOJAINErO KOJNMYECTBA HEOOsS3aTeNbHOTO
noaxoznsimero Cu(l) karanuzaTopa U noaxoasLero koauyectsa noaxoasmero Pd karanuzaropa,
C MoJiyuyeHHeM, nocie 00paboTKH, pacTBOpa MPOMEKYTOYHOrO coenrHeHus (7) B MOIXOISIIEM
pacTBOpUTEIE,

C) JIeCHWIMJIMPOBAHHE NPOMEKYTOUHOro coeanHeHus (7) ¢  HCIOJIb30BAaHHEM
MOJXOSIIEr0 KOJUYECTBA MOAXOASIIEro (hTOPHUIHOTO peareHTa, MOAXOMSLIeH KUCIOTHI WM
MOJIXOMSINEer0 OCHOBAaHHS B TMOAXOZSIIEM pacTBOPHUTENE MPU MOAXOASIEH TeMmreparype ¢
MOJy4YeHHUEM MUPUMHUANHOBOTO MPOMEKYTOYHOIO CoeIuHeHus (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8”) MmyTeM ee B3aMMONEHCTBHS C MOAXOMSIIUM
KOJIMYECTBOM OKCAJMIXJIOPHA WJIM SKBUBAJIEHTHOTO peareHTa AJii aMUIHOTO CBSI3bIBAHUS B
MOJIXOASIIEeM alpOTOHHOM OPraHW4YeCKOM pacTBOpUTENE IpHU IMOAXOAALIEH TeMmIieparype B
MPUCYTCTBUM MOIXOSAIIEr0 KOJUYECTBA MOAXOMALIEr0 KaTaln3aTropa, 3aTeM C MOAXOASIINUM
konuaectBoM N, O-pumermnruapokcwnamuHa win ero comu (Hampumep, HCl comum) B
NPUCYTCTBHM  TOAXOASIIEr0 HM30BITOYHOTO KOJHMYECTBA IOAXOJSINErO OCHOBAHUS IIPU
NOAXOAsALIeH TeMIepaType B MOAXOAAIIEM pacTBOpUTeNie ¢ nonydeHueM amuaa (1°);

1) coueTaHHe HCIOJB3YEMOrO B MOAXOIIIEM KOJHMUYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOYHBIM NUPUMHUAMHOBBIM COEJUHEHHEM (2) B MOAXOIALIEM
alpOTOHHOM OpPraHUYeCKOM pPAacTBOPHUTENE MpPU MOAXOsAIIEeH TeMmIepaTtype B IPUCYTCTBUU

NoAXOAALECTO KOJIMYECTBA NMOAXOAAIICTO OCHOBAHUSA C MMOJYUCHUEM, ITOCJIC TallICHUA KHCHOTOﬁ,



127

pacTBOpa MPOMEKYTOUHOTO coeuHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne mobasneHust noaxozsmero konudectsa N, O-
IVMMETHITHpOKCHUIaMuHa nin ero conu (Hanpumep, HCl conm), B monxoasimem pactBopuTene
IIPU NOAXOIALLEH TeEMIIepaType CMECH JAr0T MPOPEarupoBaTh C MOJYYEHUEM IPOMEKYTOUHOIO
coenuHenus (4°),

1i1) ocyuiecTBIeHNe KOHASHCAIMY POMEKYTOYHOTO coeHeHNs (4”) ¢ NCIOIb3yeMbIM B

NOAXOASALIEM KOJIMYECTBE TUIPA3UHOM (POPMYJIBI
F

CH,—NH—NH,

wiu ero conbto (Hanpumep, HCl conbro), HeoOs3aTeIbHO B MPUCYTCTBUU MOAXOASIIETO
KOJINYECTBA TMONXOASINEr0 OCHOBAHHs, B TOAXOISIIEM IIPOTOHHOM pPaCTBOPUTENE IPH
MOAXOJAIIEH TEMITEpaType C MOJyYeHHEM COoeTuHEHHs (POpMYJIbl V;

V) IeMeTwiMpoBaHHE coenuHeHHs (opMynel V. myTeM ero B3aUMOAEHCTBUSL C
NOAXOMSAIINM KOJMYECTBOM AEMETHWIMPYIOLIEr0 peareHTa B IOAXOISINEM PAacTBOPUTENE MpPU
NOJAXOAsAIIeN TemnepaType ¢ nojaydeHuem cnupra (9°),

v) xjopupoBaHue crupra (9’) € UCHONb30BaHUEM MOIXOJSIIEr0 KOJUYECTBA
dochopmxiiopuna u, He0OsS3aTEIHHO, MOAXOISIIETO KOJIUYECTBA TOIXOSIIEr0 OCHOBAHHUSI TIPU
NOAXONAINEH TeMIepaType, HeoOsS3aTeJbHO B MOAXOASALIEM AalpOTOHHOM OpPraHHYEeCKOM
pacTBOpHTENE, C MONyUYeHUEM XyopnupumMunnHa Gopmynsl VI, u

Vi) B3aUMOJIEHCTBHE MOAXoAsIero konnyectsa conu (L)-s6mounoit kucnots! (18) amuna
(21) ¢ xnopnupumunuHOM (Gopmysel VI, HeoOs3aTeNpHO B NPHUCYTCTBUU IMOAXOASIIETO
KOJINYECTBA MOAXOSIIEr0 OCHOBaHMs, B IOAXONALIEM pPaCcTBOPHUTENE IPH IMOAXOAALIEH

TeMIIepaType ¢ nojydeHueM coequnenus popmysl IC

O
HN/>-:JLNH2
O &r,
O O
HN
O OH l CF3
{18) (21)

Tpunaauareiii cnocod monyueHus: coenunenuss gopmynsl IC BkIrOUaeT cienyrommue
CTaauu:

a) B3auMozeicTBre TuOpoMIupuMuIrHa (5) ¢ MOIXOISIINM KOJTMYECTBOM MOIX OSIIErO
OCHOBaHHMsSI B METAHOJIC€ WIM MOAXOIAIIEH METOKCHUIHOM COJIBIO B MOAXOMSAIIEM AlPOTOHHOM
pacTBOpuUTENe TPHU MOAXOMALIEH TeMmepaType C IOJydyeHHeM, Iociie o0paboTKH, pacTBOpa
OPOMIHMPUMHUAMHOBOTO TPOMEKYTOYHOTO COeArHeHuss (6) B MOAXOHSINEM AarpOTOHHOM
pacTBOpPHUTEIE,

b) coueranne OPOMIUPUMUINMHOBOTO MPOMEKYTOUYHOIO COEAUHEHUs (6) C MOaXOASIUM
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KOJIMYECTBOM  STHHWJITPHUMETHJICHJIAHA B TOOXOZSIIEM  alpOTOHHOM  OPTaHUYEeCKOM
pacTBOopuUTENEe TpPH MOAXOASALIEH Temreparype B MNPUCYTCTBUM IOAXOSIIErO KOJIUYECTBA
NOJXONAINEr0 OCHOBAHHWS, B TIPHUCYTCTBUH IOAXOJSINETO KOJMYECTBA HEOOS3aTENbHOTO
noaxoznsmero Cu(l) karanuzaTopa U NoaxXoAsALIero koauyectsa noaxoasmero Pd karanuzaropa,
C MoJIy4eHueM, rociie 00paboTKH, pacTBOpa MPOMEXKYTOUHOrO coenuHeHus (7) B MOAXOAsIEM
pacTBOpHUTEIE,

C) IeCWIMJIIMPOBAaHHWE [MPOMEXYTOUHOro coenuHeHuss (7) €  HCIOJIB30BaHUEM
MOJXOSIIEr0 KOJMUYECTBA MOAXOASIIEro (hTOPUIHOTO peareHTa, MOAXOMSLISH KUCIOThI WM
MOJIXOMSINEer0o OCHOBAaHHS B MOIXOJSIIEM pPacTBOPHUTENE NPU NOAXOASIEN TemrepaTrype ¢
NOJIy4€HHUEM MUPUMUAMHOBOTO IPOMEKYTOYHOTO COEAUMHEHUS (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8’) MyTeM ee B3aMMONEHCTBHS C MOAXOMSIIUM
KOJINYECTBOM OKCAJIMJIXJIOPUA WJIM 3KBUBAJIEHTHOI'O PEareHTa JUIsi aMUIHOTO CBS3BIBAHHS B
NOJXOSIIEM anpPOTOHHOM OPraHMYECKOM PpACTBOPHUTENE MPHU MOAXOMALICH TeMIlepaType B
MPUCYTCTBUM MOIXOSAIIET0 KOJUYECTBA IMOAXOIALIEr0 KaTalnu3aTropa, 3aTeM C MOAXOASIINUM

konudaectBoM N, O-pumermnruapokcwnamuHa wiud ero comu (Hampumep, HCl comm) B

,
NPUCYTCTBHM  TOAXOMSIIEro H30BITOYHOrO KOJMYECTBA TOAXONAINErO OCHOBAHHS IPH
NOJXOAAIIeN TeMIepaType B MOAXOAAIIEM pacTBOpUTeie ¢ nonydeHueM amuaa (1°);

1) coueTaHue HCIOJB3YEMOTO B IOAXOISIIEM KOJHMUYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHeHust (1’) ¢ NPOMEXYTOUYHBIM NUPUMHUAMHOBBIM COEIUHEHHEM (2) B MOAXOIALIEM
aTIPOTOHHOM OPTaHWYEeCKOM pACTBOPUTENIE TPHU TOAXOASIEH TeMneparype B NPUCYTCTBHU
MOJXOJIAIIEr0 KOJMUECTBA MOAXOASALIEr0 OCHOBAHUS C MOJIyYE€HUEM, IOCIIe TallleHusl KUCIOTOMH,
pacTBOpa MPOMEKYTOUHOIO coeuHeHus (3°);

il) mpu pH > 5, HeoOs3aTenpHO mocne nobasneHus noaxoxnsiero konmudectsa N, O-
AUMETUITHAPOKCHIaMuHa min ero comu (Hanpumep, HCI conm), B moaxoasimem pacTBopuree
IIpU TMOAXOJAIIEeH TeMIIepaType CMECH Aar0T NMPOPearupoBaTh C MOJNYYEHUEM MPOMEKYTOUHOTO
coenuHeHus (4°);

ilila) OCyIecTBIEHHE KOHAEHCAIMH coeauHeHus (Gopmyinbl (4’) C HUCMOIB3yeMBbIM B
NOAXONAIIEM KOJHYECTBE THUAPA3UHOM B TMOAXOASIIEM NPOTOHHOM WM AamnpOTOHHOM
pacTBOpUTENE MPH MOAXOASILIEH TeMIepaType ¢ MOIyYeHHEeM COequHEeHUs popmybl (24°);

iiib) ankmnmpoBaHue coenuHeHUst Gopmynbl (24) ¢ UCHOIB30BAHHUEM MOAXOJSIIETO
KOJIMYECTBA AJKIIUpPYOIero areHta ¢opmyael (23A), HeoOsi3aTeNbHO B NPUCYTCTBUH
MOJXOAIIEr0 KOJIMYECTBA MMONXOASIIEr0 OCHOBAaHHS, B TOAXOMSINEM IPOTOHHOM WU
alPOTOHHOM PAacTBOPUTENE MPH MOAXOASALIEH TeMmmeparype ¢ TOJYYeHHEM COSTUHEHHUS
bopmysl V;

V) neMmeTwiMpoBaHHE coenuHeHHs (opmynel V. myTeM ero B3aUMOAEHCTBUS C
NOJXOMSAIIMM KOJMUECTBOM AEMETHIMPYIOLIEr0 peareHTa B IMOAXOISINEM PacTBOPUTENE MpPU
NOAXOAAIIeN TeMIepaType ¢ nojiaydeHuem cnupra (9°),

v) xjopupoBaHue cnupra (9’) € UCHOJb30BAaHHUEM MOIXOJSIIEr0 KOJIUYECTBA
dochopmxopuna u, HeoOsS3aTEIHHO, MOAXOIAIETO KOJIUYECTBA OIXOSIIEr0 OCHOBAHUS TIPU

HOI[XOI[HHIBI\/’I TEMIICPATYPE, HEOOs3aTEJIbHO B noaxoadAImeEmM afnpoOTOHHOM OpPTraHUYE€CKOM
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pacTBOpUTENE, C MONyUYeHUEM XJopnupuMunnHa Gopmynsl VI, u

Vi) B3aUMOJEHCTBHE MOAXOAsIero konnyectsa coiu (L)-s16mounoit kucnots! (18) amuna
(21) ¢ xnopnupumunuHOM (¢Gopmysel VI, HeoOs13aTenpHO B NPHUCYTCTBUU IMOIXOASIIETO
KOJINYECTBA MOIXOSIIEr0 OCHOBaHMs, B IOAXONALIEM pPAaCTBOPHUTENE IPH MOIXOAALIEH

TeMIIepaType ¢ rnonyueHrueM coenuHenus gopmynsl IC

0
|»~1N/>;JJ\NH2
9 &r,
0 0
HN
HONOH _f:?;/LLNHZ
O OH CFa
(18) (21)

JlBeHanuatTelii croco® mosydeHust coequHeHust Gopmyinsl ID Bxuowaer ciemyromue
CTaJuH:

a) B3auMojeiicTBre THOpOoMIUpUMHINHA (S) ¢ MOIXOASIINM KOJTHYECTBOM IOAXOSIIEr0
OCHOBAHHUSl B METAHOJI€ WM MOAXOASIIEeH METOKCHUAHON COJIbI0 B MOAXOASIIEM alpOTOHHOM
pacTBopuTene NpH MOAXOAAIIEeH TeMmepaTrype C IOJydeHueM, nocie oO0paboTku, pacTBopa
OPOMITMPUMHUIMHOBOTO TPOMEXYTOYHOTO COeAMHeHus: (6) B TOAXOASAIIEM anmpOTOHHOM
pacTBOpUTEIeE,

b) coueranne OPOMIUPUMUIMHOBOTO MPOMEKYTOUYHOIO COEANHEHUs (6) C MOaXOAIIUM
KOJIMYECTBOM  STUHWITPUMETUJICUJIAHA B  MOAXOMALIEM  alpOTOHHOM  OPraHUYEeCKOM
pacTBOpuUTeNe TNpU NOAXOAAIIEH TeMmnepaType B NPUCYTCTBUM MOAXOISALIETO KOJNYECTBA
NOAXOASILIEr0 OCHOBAHMS, B MPUCYTCTBUHM MOAXOSIIEr0 KOJHYECTBA HEOOs3aTeNIbHOrO
noxxomsmero Cu(l) kaTanusaropa 1 MOAXOAAIIEro KonnyecTBa noaxoasmero Pd katanmsaropa,
nocyie 00paboTKH, PaCTBOPA MPOMEXKYTOUHOTO COeqMHEHMsI (7) B MOAXOSIIEM PACTBOPUTEIIE;

C) JIeCWIIJIMPOBAHHE NPOMEKYTOUHOro coeanHeHus (7) ¢  HCIOJIb30BAaHHEM
MOJXOSIIEr0 KOJMUYECTBA MOAXOASIIEro (hTOPHUIHOTO peareHTa, MOAXOMSIIeH KUCIOTHI WM
MOJIXOMSIIEer0o OCHOBAaHHS B TMOAXOZSIIEM pacTBOpPHUTENe MPU MNOAXOASIEN TemrepaTrype ¢
MOJly4eHUEM MUPUMHUANHOBOTO MPOMEKYTOYHOIO coeuHeHus (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8”) MyTeM ee B3aMMONEHCTBHS C IMOAXOISIIUM
KOJIMYECTBOM OKCAJMJIXJIOPHIA WJIM SKBUBAJIEHTHOTO peareHTa AJii aMUIHOTO CBSI3bIBAHUS B
MOJXOASIIEeM alNpOTOHHOM OPraHWYeCKOM pacTBOpUTENle IpU MOAXOIALIeH TeMieparype B
MPUCYTCTBUM MOIXOSAIIEr0 KOJUYECTBA MOAXOMALIEr0 KaTalnu3aTropa, 3aTeM C MOAXOASIINUM
konudaectBoM N, O-pumermnruapokcunamuHa wiud ero comu (Hampumep, HCl comm) B
NPUCYTCTBHM  TOAXOMSINEr0 H30BITOYHOrO KOJNMYECTBA TOAXONSAIIEr0 OCHOBAHHS IPH
NOAXOAAIIeN TeMIepaType B MOAXOAAIIEM pacTBOpUTeNe ¢ nonydeHueM amuaa (1°);

1) coueTaHue HCIOJIB3YEMOrO B IMOAXOISINEM KOJHMYECTBE MPOMEXYTOYHOIO aMUIHOTO
coequHenust (1’) ¢ NPOMEXKYTOYHBIM NUPUMHUAMHOBBIM COEOUHEHHEM (2) B MOAXOIALIEM

aIPOTOHHOM OPraHUYE€CKOM pAaCTBOPUTENE MPU MNOAXOAALIEH TeMIeparype B MNPUCYTCTBUU
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MOJXOJIAIIEr0 KOJMUECTBA MOAXOASAIIEr0 OCHOBAHUS C MOJIyYE€HUEM, ITOCIIe TallleHusT KUCIOTOM,
pacTBOpa MPOMEKYTOUHOIO coeuHeHus (3°);

i1) mpu pH > 5, HeoOs3aTenbHO mocne nobaBneHus: noaxoxsiero konudyectsa N, O-
IUMETHITHpOKCHIaMuHa uim ero conu (Hanpumep, HCl conm), B moxxoasimem pactBopuTene
IPU TMOAXOJAIIEN TeMIIepaType CMECH Aar0T NMPOPEearupoBaTh C MONYyYEHHUEM MPOMEKYTOUHOTO
coenunenus (4°),

1i1) ocylecTBIeHNEe KOHASHCAIMY IIPOMEXKYTOUYHOTO COeMHEHMsI (4”) C NCIOIb3yeMbIM B

MOJXOSIIEM KOJIMYECTBE TUAPA3UHOM (hOPMYIIbI
F

CHp—NH—NH,

wiu ero conbto (Hanpumep, HCl conbro), HeoOs3aTeIbHO B MPUCYTCTBUU MOAXOISIIETO
KOJIMYECTBA TMOAXOMSALIEr0 OCHOBAHUS, B NOAXONALIEM NPOTOHHOM WM AamlpOTOHHOM
pacTBOpUTENE MPH MOIXOAALIEH TEMIIEpaType C MoJyueHHeM CoeqMHEHUs popmybl V;

V) IeMeTwiMpoBaHHE coequHeHHs (opMynel V. myTeM ero B3aUMOAEHCTBUSI C
NOIXOMSAIINM KOJMUYECTBOM AEMETHWIMPYIOLIEr0 peareHTa B IMOAXOISINEM PacTBOPUTENE MpPU
NOJAXOAsAIIeN TeMnepaType ¢ nojaydeHuem crnupra (9°),

v) xJjopupoBaHue crupra (9’) C UCHOJB30BaHUEM MOIXOJSIIEr0 KOJIUYECTBA
dochopmxiiopuna u, HeoOsS3aTEIHHO, MOAXOIAIIETO KOJIUIECTBA TOIXOSIIEr0 OCHOBAHHUSI TIPU
NOAXONAINEeH TeMIepaType, HeoOsS3aTeNbHO B MOAXOASALIEM AalpOTOHHOM OpPraHHYEeCKOM
pacTBOpUTENE, C MOJNyUYeHUEM XyopnupuMuanta Gopmynsl VI, u

V1) B3aUMOJIEHCTBHE OAXOs1Iero konudectsa conu (D)-sa010uHol kucnotel (14) amuHa
(20) ¢ xmopnupumuauHOM Qopmyabel VI, HeoOs3aTeNnbHO B NPUCYTCTBUHU IOAXOSLIErO
KOJINYECTBA MOIXOSIIEr0o OCHOBaHMs, B IOAXONALIEM pPacTBOPUTENE IPU IMOAXOAALIEH

TeMIIepaType C nojyueHrueM coeauHenus: popmyinsl ID

0
HN/}HJ\NHZ
0 ¢ry
0 o)
HN
HOY\:)LOH —FO‘"YU\NHZ
O OH CFa
(14) (20)

Tpunaauareiii cnoco® monydeHusi coeguHeHus: ¢opmynbl [D BkIIOWaeT crienyromye
CTaauu:

a) B3auMozeicTBIe TuOpoMIupUMHINHA (5) ¢ MOIXOISIINM KOJTMYECTBOM TMOAX OASIIErO
OCHOBaHHsSI B METAHOJIE WIM MOAXOIALIEH METOKCUAHON COJIbI0O B MOAXOIALIEM AlPOTOHHOM
pacTBOpuUTENe TPU MOAXOAALIEH TeMIepaType C IOJNy4YeHHeM, Iocjie o0paboTKH, pacTBopa
OpOMIMPUMHUAMHOBOTO TPOMEKYTOUYHOTO CcOoeArHeHuss (6) B MOAXOASINEM AampOTOHHOM

pacTBopuUTene;
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b) coueranne OPOMIUPUMUIAMHOBOTO MPOMEKYTOYHOIO COEANHEHUs (6) C MOIXOASIUM
KOJIMYECTBOM  STUHWJITPUMETHJICHJIAHA B MOAXOASIIEM  alpOTOHHOM  OPTaHHUYECKOM
pacTBopuTeNe IpPH MOAXOASALIEH Temreparype B MNPUCYTCTBUU IOAXOSIIErO KOJIUYECTBA
NOJXOAINEr0 OCHOBAaHHUS, B TMPHUCYTCTBUU IOAXOJSAINErO KOJNNYECTBA HEOOsS3aTeNbHOTO
noaxoznsimero Cu(l) karanuzaTopa U MoaXoAsALIero kojauuectsa noxxoasmero Pd karanuzaropa,
nocyie 00paboTKH, pacTBOPa MPOMEKYTOYHOTO CoeqHEHMsI (7) B MOAXOSIIEM PACTBOPUTEIIE;

C) JAe-CUIMJIUPOBAaHUE TPOMEXKYTOYHOro coenuHeHust (7) € HCMOJNIB30BaHHEM
MOJXOSIErO KOJNUYECTBA MOAXOASIIEro (GTOPUIHOTO peareHTa, MOAXOASIIEH KHUCIOThI HIIH
MOJXOSIIEr0 OCHOBAHHUSI B MOOXOMSINEM PACTBOPUTENIE TNMPH MOAXOASLICH TeMmrepatype ¢
NOJIy4€HHUEM MUPUMUAMHOBOTO IPOMEKYTOYHOTO COEAUMHEHUS (2);

d) amunupoBanue kapOOHOBOW KUCIOTHI (8’) MyTeM ee B3aMMONEHCTBHS C MOAXOMSIIUM
KOJINYECTBOM OKCAIMJIXJIOPUAA WM 3KBHUBAJICHTHOIO PEareHTa Uil aMUIAHOTO CBSI3bIBAHUS B
NOJXOSIIEM anpPOTOHHOM OPraHMYECKOM PpACTBOPHUTENE MPHU MOAXOMALICH TeMIlepaType B
NPUCYTCTBHH TIOAXOISIIETO KOJMYECTBA MOAXOINErO KaTallM3aTopa; 3aTeM C MOAXOISIINM

konudaectBoM N, O-puMermnruapokcuiamMuHa wiun ero conu (Hampumep, HCl comm) B

,
NPUCYTCTBHM  TOAXOASIIEr0 HM30BITOYHOTO KOJHMYECTBA IOAXOISINErO OCHOBAHUS IPU
NOJXOAAIIeN TeMIepaType B MOAXOAAIIEM pacTBOpUTeie ¢ nonydeHueM amuaa (1°);

1) coueTaHue HCIOJIB3YEMOrO B IMOAXOISIINEM KOJHYECTBE MPOMEKYTOYHOTO aMHIHOTO
coequHeHust (1’) ¢ NPOMEXKYTOUYHBIM NUPUMHUAMHOBBIM COEJUHEHHEM (2) B MOAXOIALIEM
aTIPOTOHHOM OPTaHWYEeCKOM pACTBOPUTENIE TPHU TOAXOASIEH TeMneparype B NPUCYTCTBHU
MOJXOJIAIIEr0 KOJMUECTBA MOAXOASALIEr0 OCHOBAHUS C MOJIyYE€HUEM, IOCIIe TallleHusl KUCIOTOMH,
pacTBOpa MPOMEKYTOUHOIO coeuHeHus (3°);

il) mpu pH > 5, HeoOs3aTenbHO mocne nobasneHus noaxomsmero konudecrsa N, O-
AUMETUITHAPOKCHIaMuHa min ero comu (Hanpumep, HCI conm), B moaxoasimem pacTBopuree
IpU MOAXOJSIIEN TeMIlepaType CMECH Aal0T MPOpPearupoBaTh C MOJYyYEHHEM MPOMEXKYTOYHOIO
coenuHeHus (4°);

ilila) oCyIecTBIEHHE KOHAEHCAIMH coeauHeHust (Gopmyisbl (4’) C HUCMOMB3yeMBbIM B
NOAXONAIIEM KOJHYECTBE THUAPA3UHOM B TMOAXOASIIEM NPOTOHHOM WM AamnpOTOHHOM
pacTBOpUTENE MPH MOIXOASALIEH TeMIepaType C MoyueHreM coeqruHeHus: popmyusl (24°);

iiib) ankmnmpoBanue coenuHeHHUst Gopmynbl (24”) ¢ UCHONB30BAHUEM MOAXOISIIETO
KOJIMYECTBA AJKIIUpPYOIero areHta ¢opmyael (23A), HeoOsi3aTeNbHO B NPUCYTCTBUH
MOJXOAIIEr0 KOJIMYECTBA MMONXOASIIEr0 OCHOBAaHHS, B TOAXOMSINEM IPOTOHHOM WU
alPOTOHHOM PAacTBOPUTENE MPH MOAXOASIEH TeMmmeparype C TMOJNyYeHHEM COeIUHEHHs
bopmysl V;

V) neMmeTwiMpoBaHHE coenuHeHHs (opMmynel V. myTeM ero B3aUMOAEHCTBUS C
NOJXOMSAIIMM KOJMUECTBOM AEMETHIMPYIOLIEr0 peareHTa B IMOAXOISINEM PacTBOPUTENE MpPU
NOAXOAAIIeN TeMIepaType ¢ nojiaydeHuem cnupra (9°),

v) xjopupoBaHue cmupra (9’) C UCHOJb30BAaHHUEM MOIXOJSIIEr0 KOJIUYECTBA
dochopmxopuna u, HeoOsS3aTEIHHO, MOAXOIAIETO KOJIUYECTBA OIXOSIIEr0 OCHOBAHUS TIPU

HOI[XOI[HHIBI\/’I TEMIICPATYPE, HEOOs3aTEJIbHO B noaxoadAImeEmM afnpoOTOHHOM OpPTraHUYE€CKOM
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pacTBOpUTENE, C MOJyUYEeHUEM XJIopnupuMunnta Gpopmynsl VI, u

Vi) B3aMMOIEHCTBHE MOAXOAsIero konuuectsa conu (D)-s1010unoit kucnote! (14) amunHa
(20) ¢ xyopnupumunuHOM (Gopmysel VI, HeoOs13aTeNpbHO B MPHUCYTCTBUU IMOIXOASIIETO
KOJINYECTBA MOIXOSIIEr0 OCHOBaHMs, B IOAXONALIEM pPAaCTBOPHUTENE IPH MOIXOAALIEH

TeMIIepaType ¢ mojaydeHneM coenunenus hopmys ID

o)
|-|N/>HLN,_12
70 cF,
o) 0
HN
O OH [0 ¢
(14) (20)

B HEKOTOpPBIX BapHaHTaX OCYIIECTBJICHHUS OMHUCAHHBIX BBIMIE CIOCOOOB ISl TOJTYYEHUS
coenuneHust ¢opmynel ID  coepmaenune ¢opmyner ID Moxker ObITh MONYYEHO B BHUAE
koHKperHOro mnonumopda (Popma B). Tlomyuenue mnomumopduoit @opmbl B coenmHeHwms
¢dopmysl ID BKIFOUAET CIENYIOIHE JOTIOIHUTENbHBIEC CTAIHH:

A) pactBopenue coenmHeHust Qopmynel 1D, mnomydenHoro Ha cramuud Vi), B

>
AlleTOHUTPUJIE U BOJE MPH noaxozsimeit remneparype mexay 70°C u 75°C;

B”) ¢unprpoBanue pactsopa co craguu A”) ¢ mosydeHueM (UIBTPOBAHHOTO PacTBOpa
COEIIMHEHMS],

C”) narpeBanue pUIBTPOBAHHOTIO PACTBOpPA MPH MOAXOASIIEH TeMnepaType Mexay 65°C
u 75°C u nobaBneHue BOABI C MOJTYYEHUEM CYCIIEH3UNH,

D”) oxnaxnenue cycnensuu co craauu C”) no temneparypbl mMexay 0°C u 5°C ¢
noJy4eHneM kpucraumdeckoit @opmer B coenunenns gopmyast ID; n

E”) ¢unpTpoBaHHMe, TNPOMBIBKA CMECHIO AaLETOHUTPUIA M BOABI M  CYIIKa
kpucrammuecko @opmsl B coenunenus ID.

Jnst craguu 1) moOOro M3 OMUCAHHBIX BBILIE CTOCOOOB CHHTE3a COCOMHEHUST (POPMYJIbI
11, coenunenust popmyuer 111, coenuuenus: Gopmyel IV, coenurenus Gopmyisl V, coequHEHUs
dopmynsl VI, coenunenust popmynsl VI, coenunenus: popmyisl A, coennnenus Gopmyer 1B,
coenunenus popmydsl IC unm coenunenus popmyasl ID u ctanuu 1) B KOHKPETHBIX BapUAHTAX
ocyllecTBiIeHUs 1-38, ONUCAaHHBIX BBILIE!

[Tomxonsimee KOJMYECTBO MPOMEKYTOYHOrO aMuaHoro coenuHenus (1°) wuim
IIPOMEXKYTOYHOTO aMHUJIHOTO coefuHeHusi (1) cocTaBisieT MO MeHbIIEH Mepe OAWH 3KBHUBAJEHT
amuza (1) nmu amuzaa (1°) Ha SKBUBAJIEHT NPOMEKYTOYHOIO MUPUMUANHOBOIO COeAMHEHUs (2).
B HEKOTOpBIX BapuMaHTaxX OCYIIECTBJIEHUs MOAXOSIIEEe KOJUMYECTBO Haxonurcs mexay 0,95 u
1,2 sxBuBanentamu amuza (1) unu (1°) Ha 1 sxBUBaNeHT nupuMuanHa (2). B npyrux Bapuanrtax
OCyLIeCTBIeHUs OHO Haxoaurcss Mmexay 1 um 1,1 okBuBaneHramu. B npyrux BapuaHTax
OCyLIECTBJICHUs] OHO HaxoauTcss Mexay | u 1,05 skBuBaneHTamu. B HEKOTOpBIX APYyrux
BapMaHTaX OCYILECTBJIEHUS] OJJHO COCTABJIsIET OAUH dKBUBaJeHT. Elle B HEKOTOPBIX BapHUaHTax

OCyLLECTBJIEHUs1 OHO cocTasiiseT 1,05 3kBUBaJIEHTA.
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[Tomxonsmuii  anmpOTOHHBIA  OPraHUYECKUil pPacTBOPUTENb TPEACTaBIsAET COOOMH
Oe3BoaHBIN OpraHuueckuil pactBopurenb, Hanpumep, THF wmnm rexcan umm cmece THF wu
rekcasa. J[pyrue nmoaxopsiue arnpoTOHHbIE OPraHUYECKHE PACTBOPUTENHN MPENCTABISIOT COOOH
, HarIpuMmep, 2-MeTUTeTparuapodypaH UK TOIYOII.

Ilopxonmawmas Temnepatypa Haxonutcsi Huwke -40°C. B HEKOTOpbIX BapHaHTax
OCYIECTBJICHHs] MoAaxozsmas teMreparypa Haxogutcs mexnay -90°C u -40°C. B HekoTOpbIX
BAPUAHTAX OCYIIECTBJIECHUS IOAXOMAIIAs TeMIlepaTypa IpPeACTaBiIsieT CoOOH TemmepaTypy
mexay -90°C u -45°C. B ppyrux BapHaHTax OCYINECTBIEHHs MOAXOAsINas TeMIlepaTypa
npeAcraBisier coboit Temneparypy Mexay -90°C u -50°C. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHHUS MOAXOAsIas Temmeparypa Haxomutcs Mmexay -90°C u -60°C. B HekoTopbIx
BapHaHTaX OCYILECTBJEHHUS IMOAXOJslIas TemmepaTypa Haxomutcs Mmexnay -80°C u -60°C. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJEHUS MOAXOAALIAs TeMIlepaTypa Haxonutcs mexay -78°C u -
60°C. B ngpyrux BapuaHTax OCYIIECTBJICHMs MOAXOIsAINasl TeMmrepaTypa HaXOAUTCS MEXOY -
65°C u -55°C. B HEKOTOpBIX IpYrMx BapHaHTaxX OCYLIECTBJICHUs MOAXOAsIAs TeMIlepaTypa
Haxoautcs Mexay -70°C u -60°C. Eme B HEKOTOPBIX BapUaHTaX OCYLIECTBJIEHUS MOAXOAINAs]
TeMIepatypa Haxoaurtcs Huxe -55°C.

[Moxxonsmee OCHOBaHWE MPENCTaBISIIOT COOOH, Hampumep, H-OytmwnuTwil. [pyrue
MOOXOMSINNEe OCHOBAaHUSI MPENCTaBSIIOT — coboit  Ouc(tpumermicwmmn)amun  (HMDS),
ouc(rpumernncumn)amun Hatpust (NaHMDS), Ouc(tpumermncumun)amun nutas (LIHMDS),
ouc(rpumernncumn)amua kamus (KHMDS), runpun satpus (NaH), nsonponunmarHuiixaopun
(1PrMgCl), mernnmarauiixnopun (MeMgCl) n nunszonpornunamun autust (LDA). Kaxnoe us
STUX OCHOBaHUN OOBIYHO TOOABIISIOT K PEAKLIMOHHOM CMecH B (pOpMe pacTBOpPa B OPTraHUIECKOM
anpoToHHOM pactBoputene. Hanpumep, H-OyTumuTuii MOKHO n00aBUTH B BHUAE PAacTBOpa B
reKCaHe.

Ilogxonsiee KOIMYECTBO MOAXONSINEr0 OCHOBaHMs HaxomuTcs Mexay 0,90 u 1,2
SKBUBAJIEHTAMHU Ha KaXAbIH SKBUBAJIEHT IPOMEXYTOUHOro coenuHeHus (2). B HekoTophix
BApUAHTaX OCYLIECTBJIEHUs OHO Haxonutcs mexay 0,9 u 1,5 skBuBameHTamu. B HekoTOpBIX
BApUAHTaxX OCYLIECTBIeHUs1 OHO Haxoaurcs mexay 0,9 m 1,3 skeuBanenramu. B apyrux
BAPUAHTaX OCYLIECTBJIEHUs OHO HaxomutTcs mexay 1,1 m 1,5 skBuBaneHtamu. B HeKOTOpBIX
APYrUX BapHaHTax OCyLIECTBJIEHWs OHO HaxomuTcss Mexay 1,1 m 1,4 skBuBanenramu. Eme B
HEKOTOPBIX BaPUAHTAX OCYIIECTBJICHUs] OHO Haxonurtcs mexny 1,1 u 1,3 sxksusanenramu. Eine B
HEKOTOPBIX BapUaHTaxX OCYIECTBJIEHHUS OHO COCTaBJIsIeT | SKBUBAJIEHT.

B HekoTOpbIX BapMaHTaX OCYIIECTBJEHHUS PEaKLHUI IPOMEKYTOUHOIO aMHUAHOIO
coenunenust (1) u mupumuanHa (2) racsat KUCIOTOH. B OmHOM BapWaHTE OCYINECTBIICHHS
KHCJIOTA MPEACTABISIET COOOH BOOHYIO KHCJIOTY, HAPUMEP XJIOPUCTOBOAOPOAHYIO KUCIOTY. B
APYroM BapUaHTE OCYLIECTBIEHHs KHUCJIOTa MPEACTaBIsIeT cOOOH OE3BOIHYIO KUCIOTY, TaKyro
KaK JieisiHasl YKCYyCHasl KUCJIOTA.

B HekoTOprIX BapuaHTax OCYILIECTBJIEHUs PEAKLUOHHYIO CMEChb IPOMEKYTOYHOIO
amugHoro coenuHeHus (1) u nupumunuHa (2), BKIOYAOINYIO MPOMEKYTOYHbIH Nponykt (3),

UCTIONB3YIOT HEMOCPENCTBEHHO Ha CTaaud 11). B HEKOTOpBIX BapHaHTaX OCYLIECTBIICHUS
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POMEXYTOYHBIN MPOAYKT (3) BRIAEISIOT O PEAKIMH CTAIHUH 11).

Jns craguu 11) m0O0Tr0 U3 OMMCAHHBIX BBIIIE CIIOCOOOB CHHTE3a COENUHEHHs (POPMYIIbI
II, coenunenus popmyaer 111, coenunenus popmynel IV, coenunenus: popmyisl V, coennHEHHs
dopmynsl VI, coenunenus popmynsl VII, coenunenus popmynsl 1A, coenunenus: popmyinsl 1B,
coenuneHust popmyisl IC mnu coeaunenus: popmyosl ID u ctanuu 11) B KOHKPETHBIX BapUaHTaX
ocyiuecTsiaeHus 1-38, OnucaHHbBIX BBILIE:

B Hekoropeix BapuaHTax ocyuectieHHs N, O-TUMETHITHAPOKCHIAMHUH NOOABISIOT B
sune HCI comm.

[Monxonsimee konuyectBO N, O-TUMETHATHAPOKCHIIAMHUHA THAPOXJIOPUAA HAXOIUTCS
mexay O u 1,5 sxkBuBanentamu N, O-AUMETHUITHAPOKCUIAMHUHA THAPOXJIOPUIA Ha SKBUBAJIEHT
MIPOMEXKYTOYHOTO MUPUMUINHOBOTO coequHeHus (2). B HeKoTophIX BapuaHTax OCYyIIECTBICHMUS
noaxopsuee Konuuectso Haxoautcss Mexxay O u 1,0 sxBuBaneHTOM. B HEKOTOpPBIX BapuaHTax
OCYLIECTBJIEHUs] MOAXOAsLIee KOIu4ecTBO Haxoautcss Mexay O u 1,4 skeuBaseHtamu. B
HEKOTOPBIX BapUaHTaX OCYILECTBJIEHUs MOAXOIALIEE KOJWYeCTBO HaxoauTcs mexay O m 1,2
SKBHUBaJEHTaMH. B npyrux BapuaHtax ocyiuecTtBiieHHs OHO Haxoautcs mexay 0,1 u 0,9. Eme B
HEKOTOPBIX BapUaHTAaX OCYLIECTBJEHHs OHO coctasjsier 0,6 unu 0,5 skBuBaneHta. B apyrux
BApUAHTAX OCYILIECTBIEHHUsS HHUKAKOTO AOMOJHHUTENBbHOrO N, (O-TUMETWITHAPOKCHIAMHHA He
no0aBJISIFOT HAa CTAAMH 11).

[Mogxonmsmuii pacTBOPUTENb TMPEACTABJIAET COOOW MPOTOHHBIA WM HEMPOTOHHBIN
pactBopurens. IIpuMepsl NPOTOHHBIX PACTBOPUTENIEH BKIIKOYAKOT, HAIIPUMED, BOAY WM BOAHBIN
pactBop KuCHOThL llogxomsmmm pacTBOpUTENeM, KOTOPBIM MPEACTaBIsIET COOOW BOIHBIM
pacTBOp KUCHOTSHI, sBisieTcs, Hanpumep, pactBop HCI, pactBop AcOH mnu pactsop H2SO4. B
HEKOTOPBIX BAPHAHTAX OCYINECTBJIECHUS HUKAKOrO NOOABIEHUS] KUCIOTHI HEe TpeOyeTcsl Ha 3TOH
CTaJuM, U TalleHHe IMPOUCXOAMUT, Koraa mno MeHbined wmepe 1 oskBuBaneHT N, O-
AMMETUITHAPOKCHIIAMUHA THAPOXJIOPHIA HCIONb3YIOT OTAENIBHO, B OTCYTCTBHE AOOABIEHHON
KUCJIOTBl. B ApyruMx BapuaHTax OCYLIECTBJICHHUS] KHUCJIOTHOE TallleHHe OCYILIECTBISIOT C
HCIIOJIb30BAHUEM OJTHOTO M3 BOAHBIX PaCTBOPOB KUCJOTHI, YKa3aHHBIX BbILIE, U B OTCYTCTBUE
noOaBNeHusT THAPOKCHJIAMHUHA THAPOXJOpUAa. B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHHS
pPacTBOPUTENb MPEACTABIsiET COOOH CMeCh BOJHOIO PAcTBOPa KHCJIOTHOTO PACTBOPHTENS C
aTPOTOHHBIM pacTBOpUTENeM. Hampumep, pacTBOpHUTENb MOXET MpPEACTABISTH COOOW CMeCh
BogHoro pactBopa HCl ¢ stumanerarom. Jlpyrue anbTepHATHBHBIE PACTBOPUTENN BKJIIOYAIOT,
Hanpumep 2-metun THF, THF, MTBE unu cMmecu BCeX MEPEUUCIEHHBIX BBILIE MOAXOISIINX
pactBopurteneii. B omHOM BapwaHTe OCYIIECTBJIICHUS PACTBOPUTENb MPEACTABISET COOOM
OpraHUYECKUN pacTBOPUTENb WM PACTBOPUTENH, Takue Kak stunauerar, 2-metuinTHF, THF,
MTBE wm ux cmecb. B npyrom BapuaHTe OCYLIECTBIEHHUS PACTBOPHUTEIND MPENCTABISIET COOOH
KUCJIOTHBIM O€3BOIHBIN OpPraHUYeCKHUI PacTBOPUTEINb, TAKOW KaK JIEASTHYIO YKCYCHYEO KHUCIIOTY.
B npyrom BapuaHTe OCYINECTBIIEHHS PACTBOPUTENb NPEACTABIsIeT COOOW OpraHUYeCKUid
PacTBOPUTEND. BKIIIOYAIOIINI O€3BOAHYIO KHCIOTY, TAKYIO KaK JieNsiHasi YKCYCHAsl KUCJIOTA.

ITopxonsawmas temnepatypa Haxoautcs mexay 0°C u 30°C. B HeKOTOpBIX BapHaHTax

OCYULIECTBJICHUs] MOAaXofswas Temmeparypa Haxoautcs wmexay 0°C u 25°C. B mpyrux
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BapMaHTaxX OCylLleCcTBIeHUs oOHa Haxoautcs Mexay 0°C u 5°C. B npyrux BapuaHTax
ocyiecTsiaeHus: oHa Haxoautcs mexay 5°C u 30°C. B npyrux BapuaHTax OCYLIECTBJIEHUs OHA
Haxoautca mexay 5°C u 25°C. B apyrux BapuaHTax OCYILIECTBJIEHHs OHAa HAXOAUTCS MEXIY
10°C u 25°C. B apyrux BapuaHTax OCyLIeCTBJIeHUs1 OHa HaxoauTcs Mexay 15°C u 25°C.

Hna poctwxkenust pH>S, pH peakunoHHON cMecH MOBOAAT MOCHIE TOTO, KakK pacTBOp,
NOJIyYeHHBI Ha CTaauu 1), COAep:KALIMil MPOMEXyTO4YHOe coenuHeHue (3’), mobaBisOT K
KUCJIOTHON PEaKLHMOHHON CMecH, HeoOs3aTenbHO copepskameil N, (O-TuMeTHIruapOKCHIaAMUH
ruapoxiopuz. PeakuMoHHAas CMech MOXKET OBITh KUCJIOTHOH u3-3a npucytctBus N, O-
IMMETHITHIPOKCHUIIAMUHA THIPOXJIOPUIA I MPHUCYTCTBUSL TOOABIEHHOTO BOJHOTO PacTBOpa
KUCJIOTBHI WJI OOOHMX. AJIBTEPHATUBHO, KUCJIOTHAs PEAKLIHOHHAS CMECh COINEPKUT OEe3BOIHYIO
KUCJIOTY B OpPraHMYECKOM pacTBOpuUTeNe U Heods3arenbHO N, O-IUMETHWITHIPOKCUIAMUH
TUAPOXJIOpHA. B ONHOM BapuaHTe OCYILIECTBJICHHS PAcCTBOP, TMOJYYEHHBIH Ha CTaauu 1),
n00aBISIOT K KHCJIOTHON PEaKIMOHHON CMECH, COEpIKallel JIeNsIHYI0 YKCYCHYIO KHUCIIOTY U N,
O-IUMETWITHAPOKCUIIAMUH — THAPOXJIOPUA B OdTWiALeTare. B  HEKOTOPBIX  BapHaHTaxX
OCYLIECTBIICHUsST PACTBOp, TMIOJYYEHHBIH Ha CTaANH 1), COAEpKAIIUH MPOMEXKYTOUHOE
coequHeHne (3’), mOOABISIOT K KHUCJIOTHOW PEAaKIHMOHHOW CMecH U, HeoOsi3arenbHO, N, O-
OUMETHITHIPOKCHIAMUH wid  ero conb (Hampumep, HCl comp) npobaenstor  mocrne
ocyllecTBiaeHus: KucioTtHoro ramenus. Ilogxomsamui pH > 5 MOXHO nDony4uTth mNyTeM
nobaBieHsT BOJHOTO PAacTBOpPA OCHOBAHUS, HANpHMEP HACBILIEHHOTO pacTBopa OmkapOoHaTa
HATPWsI WJM HACBIIIEHHOTO pacTBopa OukapOOHaTa Kaius WM TMOJOOHOro OCHOBaHHs. B
HEKOTOPBIX  BapHaHTaX  OCYIIECTBJEHHs  HeoOsi3arenpbHO — moOaBisiembrn N,  O-
IVUMETWITHAPOKCHIAMUH uinu ero conb (Hanpumep, HCl comp) MoxkHO noGaBuTh mocie
OCHOBaHHUs, B JPYIrUX BapHaHTaX OCYIIECTBJIEHHUs €ro MOXKHO 100aBUTb N0 OCHOBaHusA. B
HEKOTOPBbIX BapUaHTax OCYLIECTBJIEHHs MOIXOAAMN pocturaemelii pH mpexacraBnsier coOoi
moboii pH Bbime 5 1 Hike 9. B npyrux BapuanTax ocyuectieHus nogxonsimuii pH HaxoguTcs
Ha YpOBHE BbllIe 6 U HWke 9. B HEKOTOPBIX APYruxX BapUaHTaX OCYIIECTBJIEHUS MOAXOASIINN
pH HaxonauTcs Ha ypoBHe Bbille 7 U HUKE 9. B Apyrux BapuaHTax OCyLIECTBIEHUS MOAXOASIIINN
pH Haxonurcs mexay 6,5 u 9. B HeKOTOpBIX APyrux BapuaHTax ocyiuectsieHus pH cmecu
nosozat 1o pH mexnay 7 u 8. Eme B HEKOTOPBIX BapHaHTax OCYILIECTBJIEHUs noaxonsamui pH
HaxoauTess Mexay 6,5 u 8,5. Eme B HEKOTOpBIX BapuaHTax OCYLUECTBIEHUs noaxopasmuii pH
HaxoauTcsl Mexay 6,75 u 8,25. B HEeKOTOPBIX APYTrUX BapUaHTaX OCYLIECTBJICHMs MOAXOALINN
pH naxonutcs mexay 6,5 u 9.

Jnst ctanuu 1i1) MFOOOTro U3 OMUCAHHBIX BBIIE CIOCOOOB CHHTE3a COEAMHEHUs (POPMYITBI
11, coenunrenust popmyer I, coenuaenus: Gopmynsl IV, coennnenust popmysl V, cCoeTUHEHHS
dopmynsl VI, coenunenust popmynsl VI, coenunenns popmyinel 1A, coennnenus: popmynsl 1B,
coenunenus popmyinnl IC nnmm coennnenust popmyibl ID 1 ctanuu 1i1) B KOHKPETHBIX BapUAHTaX
ocyiecTsienus 2, 4, 6, 8, 10,11, 12, 14, 16, 18, 20, 22, 23, 24, 26, 28, 30, 32, 34, 36, 37 u 38,
OTMMCAHHBIX BBILIE:

B HekoTOpBIX BapHaHTaxX OCYINECTBJICHUS THUAPA3UH HCHOJB3YIOT B ¢opme comu. B

HEKOTOPBIX BAPHAHTAX OCYIIECTBJIEHUS COJIb MPEACTABIIIET COOON THAPOXIOPUIHYIO COJb.
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IMonxonsimee KoauuecTBo ruapasuHa ¢opmynsl R2-CH,-NH-NH, unmu ero comu
(marmpumep, HCI conm) cocraBnsier o MeHbIIeH Mepe OAMH SKBUBAJIEHT M'MAPAa3HHA HA KA KA
5KBUBAJIEHT MPOMEXYTOUHOIO COoeluHeHus (4) Win IpoMeXyTodHoro coefnuHeHus (4°). B
HEKOTOPBIX BAPHAHTAX OCYLIECTBJICHUS MOAXOASIIEE KOJNYECTBO T'MAPA3MHA HAXOAUTCS MEXKIY
1 5kBUBaJEHTOM U 2 3KBUBAJEHTaMH. B Ipyrux BapuaHTax OCYIIECTBJIEHUS OHO HAXOIUTCS
mexay 1 wm 1,5 skBuBaseHTamMH. B HEKOTOpBIX APYIHX BapUaHTax OCYILECTBICHHUs OHO
Haxoautcsa Mexay 1 u 1,3 skBuBasieHTaMu. B HEKOTOPBIX APYTrUX BAapUAHTaX OCYLIECTBIECHUS
oHO Haxoautcs mexay 1,1 u 1,4 skeuBanenramu. Ele B HEKOTOPBIX BApUAHTAX OCYILECTBIICHUS
oHO Haxoxautcs Mexay 1,1 u 1,3 skBuBanentamu. Ele B HEKOTOPBIX BapUAHTaX OCYILECTBIICHUS
OHO COCTaBJIIET 1,2 SKBUBAJICHTA.

HeoOs3aTenpHoe moaxopsinee OCHOBAHUE MpeAcTaBisieT coOol, Hampumep, KapOOHAT
kamus  (K»COs). /[lpyrue HeoOsi3aTeNnbHble TOOXONSINNE OCHOBAHHMS HA JTOH CTaauH
NpPEACTaBIsIOT coOoH, Hampumep, aunerat Hatpusi (NaOAc), kapbonar Hatpus (NaCOs),
runpokapbonat Hatpusi (NaHCO3) u 6ukap6onar kanus (KHCOs3).

[Tonxoznsimee KOMMYECTBO MOAXOASINErO OCHOBAHHS IMPEACTABISET COOOH KOJUYECTBO,
KOTOPO€ MOXET YaCTUYHO WJIM TOJHOCTBIO HeWTpanu3oBaTh KUCJIOTY U3 TUApa3svHa
TUAPOXJIOPUAA, KOTZIa HMCIOJB3YIOT THAPOXJIOpUAHYI0 ¢opmy ruapasuHa. Hampumep, 0,5-1,1
SKBUBAJIEHTAa OCHOBAaHMsI HAa KaXIbIl 3KBUBAJEHT TuApasuHa ruapoxyopuaa. B apyrux
BapUaHTaxX OCYIIECTBJICHUS MNOAXOoAsulee KoaudecTtBO coctasysier 0,5-0,9 skBuBaneHra. B
HEKOTOPBIX APYIMX BapHaHTaX OCYLIECTBIEHHs OHO coctasisier 0,65 okBupaneHTta. Eme B
HEKOTOPBIX BapHUAHTax OCYLIECTBJIEHUs OHO cocrasisier 0,6 skBuBaneHTa. Ele B HEKOTOPBIX
BapUaHTaxX OCYLIECTBJICHUsI OHO HaxoauTcs Mexay 0,9 u 1,1 skBuBaneHTamu.

ITopxopAumm pacTBOPUTENEM SIBJISIETCS, HAIIPUMEP, METAHOJI, 3TAHOJ MU U30IPONAHO.
Jlpyrue pacTBOPHUTENH, KOTOPbIE MOYKHO HMCIOJNB30BAaTh HA ATOH CTAaaHH, MPEACTABISIOT COOOHH,
Harpumep, auxiopmerad, THF, CH3;CN, DMSO, DMF, CHCI;, nunoxcam u DMA. Kornma
UCTIONB3YIOT HEOOs3aTeNIbHOE MOAXONAIIee OCHOBAHUE, OCHOBAHUE CJIEAYET PACTBOPUTH WIIH
CyCIIEHANpPOBaTb B BOJE Iepel €ro CMeLIMBaHUEeM C THIPA3HHOM THIPOXJIOPHUIIOM,
PacCTBOPEHHOM B MOAXOASALIEM IMPOTOHHOM HJIM allpOTOHHOM pacTtBoputene. CMech ruapasvHa
TUAPOXJIOpUAA M HEOOsI3aTeIbHOrO MOAXONSIIEr0 OCHOBAHUS B NMPOTOHHOM WJIM alpOTOHHOM
pacTBOpUTENIE U BOZAE 3aTEM ClielyeT CMeLlaTb C PaCTBOPOM MPOMEKYTOUHOIO coequHeHus (4)
i (4) B MOAXOs1IeM IPOTOHHOM MJIH alipOTOHHOM pacTBopuTtene. I[losTomy peakiuio B 3ToM
ciy4yae OyayT OCYLIECTBISTh B CMECH ITPOTOHHOTO WJIM allPOTOHHOTO PACTBOPUTEIS U BOZBL.

Ilopxonsamas Ttemmneparypa Haxoautcsa Mmexay 10°C u 40°C. B npyrux BapuaHTax
OCYIIECTBJICHUs] ToaxoAsimas temneparypa Haxoautcs mexay 15°C u 30°C. B HekoTopbIx
BapMaHTax OCyllecTBIeHUss oHa Haxoxutcs Mexay 10°C u 30°C. B ppyrux BapuaHTax
ocylinecTsiaeHust oHa HaxoauTes Mexay 15°C u 30°C. B npyrux BapuaHTax OCyIIECTBJIEHHUs] OHA
Haxoautca Mexay 15°C u 25°C. B HeEKOTOpBIX ApPYrUX BapHaHTaxX OCYILECTBIEHHUS OHa
Haxoxutcst Mexay 20°C u 25°C.

Jlns craguy iiia) JIF0OOro U3 ONMMCAHHBIX BBIMIE CITIOCOOOB CHHTE3a COSAMHEHUS (POPMYITBI

II, coenunenus popmyder 11, coenunenus popmynsl IV, coenunenus: popmyinsl V, coennHEHHs
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dopmynsl VI, coenunenus popmynsl VII, coenunenus popmyisl A, coennnenus gopmyiner 1B,
coenunenust popmynsl IC mnmm coemmnenuss ¢opmynsl ID u cragum 1ila) B KOHKPETHBIX
BapuaHTax ocymectsienus 3, 5, 7, 9, 10, 11, 12, 15, 17, 19, 21, 22, 23, 25, 27, 29, 31, 33, 35,
36, 37 u 38, ONMMCaHHBIX BBIIIE:

ITonxonsmee KOIMYECTBO TUApasuHa (Hampumep, THUAPA3HUH THIApATa) COCTABISET IO
MEHbIIEH Mepe OAWH OSKBUBAJIEHT THAPA3MHA HA KaXAbIH 3KBUBAJEHT IPOMEKYTOYHOIO
coenuHeHus: (4) WM TNPOMEXYTOYHOro coenuHeHuss (4°). B HekoTopbIx BapuaHTax
OCYILECTBJICHHsI MOAXOJsIIee KOMMUECTBO I'MApPa3lHA HAXOMUTCS MexXAy | SKBUBAJIEHTOM U 5
SKBUBAJIEHTaMU. B Apyrux BapuaHTax OCyINECTBJIEHHUS OHO HAXOAUTCSA MeXAy | HKBHUBaJIEHTOM
U 2 SKBUBaJEHTaMU. B Npyrux BapuaHTax OCYILECTBICHMs OHO Haxomutcs mexay 1,5 u 1,8
SKBUBAJIEHTaMU. B HEKOTOPBIX IPYrHx BapHaHTaX OCYIIECTBJIEHMsI OHO HAXOAUTCS Mexay 1,5 u
1,7 sxBuBaneHTamMu. B HEKOTOpBIX IPYrux BapUaHTax OCYLIECTBJIEHUS OHO HAXOAMTCS MEXKAY
1,55 u 1,65 sxBuBanentamu. Eie B HEKOTOPBIX BapUaHTaX OCYLIECTBJIEHUs] OHO COCTaBisieT 1,6
SKBHUBAJICHTA.

B HeKoTOphIX BapuaHTaX OCYLIECTBJICHUS B PEAKLUU HCIOJB3YIOT HEOoOs3aTeNbHOe
noaxopsmee ocHoBaHue. HeoOs3aTenpHOE NOAXOAIIEe OCHOBAHUE IIPEACTABISIET COOOH,
Hanpumep, kapOonar kamus (K2COs). [pyrue HeoOs3arenpHbIE MOAXOMASIINE OCHOBAHMS Ha
STOW CTaAuM MPEACTaBISIIOT coOoi, Hampumep, auerar Hatpusi (NaOAc), xapOoHaT HaTpus
(Na;CO:3), runpokapdonar marpusi (NaHCO3) u dukapbonat xammst (KHCO3).

IToaxonsaumm pacTBOPUTENIEM sIBIIETCS, HAIIPUMEP, METAHOJ, STAHOJ WJIK U30IPONaHOJI.
Jlpyrue NpoTOHHBIE WM alpOTOHHBbIE PACTBOPUTENH, KOTOPbIE MOXHO HCIOJIb30BaTh HA 3TOU
CTaIuy TMPENCTaBJSIIOT coOoi, Hampumep, auxjopmerad, THF, muoxcan, CH3;CN, CHCI;,
DMSO, DMF u DMA. B HEKOTOpPbIX BapHaHTax OCYIIECTBICHHUS PEakunio OyayT OCYIIECTBISTh
B CMECH NNPOTOHHOTO UJIM AIPOTOHHOIO PACTBOPUTENS U BOJBI.

ITonxonsmas Temneparypa Haxoaurcs mexay 5°C u 100°C. B ppyrux BapuanTtax
OCYUIECTBJICHUs] Toaxopsimas temneparypa Haxomutcs mexay 10°C u 80°C. B HekoTOpbIX
BapMaHTax OCyllecTBleHUss oHa Haxomutcs Mexay 10°C u 50°C. B ppyrux BapuaHTtax
ocyinecTsiaeHust oHa HaxoauTes Mexay 15°C u 30°C. B npyrux BapuaHTax OCyIIECTBIEHHUsS] OHA
Haxoautcsa Mexay 15°C u 35°C. B HeKOoTOpBIX ApPYrux BapHaHTaxX OCYINECTBIEHHUS OHa
Haxoautcs Mexay 20°C u 30°C. Eme B HEKOTOPBIX BapUaHTaX OCYIIECTBIEHUS OHA HAXOIUTCS
mexay 20°C u 25°C.

Jnst craguu 1iib) mF000r0 M3 OMMCAHHBIX BBIIE CIOCOOOB CHHTE3a COCTUHEHHS (POPMYITBI
11, coenunenust popmyer I, coenuaenus: popmynsl IV, coennnenust popmysl V, coennHEHUS
dopmynsl VI, coenunenus popmynsl VI, coenunenus popmyisl A, coennnaenust popmynsl 1B,
coenunenust popmynel IC wnmm coemmuenust gopmynbl ID u cragmm 1iib) B KOHKPETHBIX
BapuaHTax ocymectsienus 3, 5, 7,9, 10, 11, 12, 15, 17, 19, 21, 22, 23, 25, 27, 29, 31, 33, 35,
36, 37 u 38, ONMMCaHHBIX BBIIIIE:

ITonxoznsmee KOTMUECTBO aANKUIUPYIOIIEro areHTa ¢popmysl (22) wiu (23A) cocraBisier
IO MEHbIIEH Mepe OAWH HKBUBAJIEHT AJKWIHPYIOLIEro areHTa Ha KaX/blil 5KBUBAJIEHT

IIPOMEXKYTOYHOTO COeNUHEHus (24) wiu NpOMEXYTOYHOro coeauHeHus (24°). B HekoTOpbIX
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BapMAaHTaX OCYLIECTBICHMs MOAXOMALIEe KOJWYECTBO AJKWIMPYIOIIEr0 areHTa HaXOJUTCs
MeXay 1 SKBUBaJEHTOM M 5 JKBHUBAJIEHTaMU. B JApyrux BapuaHTax OCYLIECTBJIEHUs OHO
HaXOAMUTCA MEXNy 1 3KBUBaJEHTOM U 2 3KBHUBaJIeHTaMU. B Apyrux BapuaHTax OCYLIECTBJIECHUS
OHO Haxonutrcsa Mexay 1 u 1,5 sxBuBaeHTaMu.

B HekOTOpBIX BapHaHTaxX OCYLIECTBJICHUs PEAKLUI OCYIUECTBISIOT B NPUCYTCTBUU
HNOAXOASAIIEr0 KOJIUYeCTBA MOAXOAALEero ocHoanusA. IlogxoasmuM OCHOBaHHEM, HapUMED,
ABJIsIeTCsl ankokcun (nanpumep, tper-Oytokcun nutus (LTB), tper-Oyrokcun kamus (KTB),
TpeT-OyTOKCH I HaTpus (STB)), OUC(TPUMETUIICHITHITII JaMHH (HMDS),
ouc(rpumernincumn)amun Hatpust (NaHMDS), Ouc(tpumermncunmn)amun nutus (LIHMDS),
ouc(rpumerwicumun)amun kanmus (KHMDS), NaH win gumsonponmnamun jutus (LDA).
Ilonxonsiee KOIMYECTBO OCHOBAHUs HAXOAMTCS, Hampumep, Mexay 1 u 1,5 sxkBuBaneHtamu
OCHOBAHUS.

[TonxonsimuM pacTBOPUTENIEM SIBIIIETCS], HAIPUMeEpP, TPocToi >¢up, auokcan wim THEF.
B  HekoTOpBIX  BapWaHTaX OCYIUIECTBJICHHS TPOCTOM 3¢up mpencraBisier  coOok
muMeTTHIoBBIH 3¢up (DME). [Ipyrue npoTOHHBIE HITH aliPOTOHHBIE PACTBOPUTEIH, KOTOPBIE
MOXHO HCIIONIb30BaTh Ha JSTOW CTaAWH, NPEACTABISIIOT COOOH, HANpUMEp, IUXJOPMETaH,
CH;CN, DMA, DMF, DMSO u CHCl3. B HekoTOpBIX BapHaHTaX OCYIIECTBJICHUS MOIXOASIIUIA
pacTBOpUTENb BBIOPaH U3 3(UPHOTO PACTBOPUTEIIS, BKIFOUAIOIIErO aJIKHIIOBBIA 3(hUp, TUOKCaH,
THF unn DME. B npyrux Bapuantax OCyIIeCTBJI€HHUs! OH BbiOpaH u3 auxjopmeraHa, CH3CN,
DMA, DMSO u CHCls.

IlTopxonmawmas Temnepatypa Haxoautcs mexay -10°C u 50°C. B gpyrux BapuaHTax
OCYLIECTBJICHUs] MOAXosas temneparypa Haxoaurcs Mexay -10°C u 30°C. B HekoTopbIxX
BapMaHTax oOcCyllecTBiaeHus oHa Haxoautca Mexay 0°C u 30°C. B papyrux BapuaHTax
ocyuiecTBieHus oHa Haxoautcs Mexay 15°C u 30°C. B apyrux BapuaHTax OCYLIECTBJIEHHs OHA
Haxomutcss Mexnay 15°C u 25°C. B HEKOTOpBIX IPYyrux BapHUaHTax OCYLIECTBIIEHHsSI OHa
Haxoautcs mexay 20°C u 25°C. Eme B HEKOTOPBIX BapUaHTaxX OCYINECTBJIEHHsS] OHa HaXOIUTCS
mexay -10°C u 0°C. Eme B HEKOTOpPBIX BapHaHTax OCYLIECTBIEHUS OHAa HAXOAUTCS MEXAY -
10°C u 5°C.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS IUJIsl aJKIIUpPYOIero arenra (gopmyiner (22)
-Br
OSO,PhCH3) wmu tpudnar (-OSO2CF3). B HEKOTOpBIX BapuUaHTaX OCYLIECTBJICHUS X

wim (23A), X mnpeacraBuser coboit -F, -Cl -I, mesmnmar (-OSO>CH3), To3mmar (-

2 2

npezacrasisieT codboi -Br.

Jns cragyu a) M0OO0Tr0 M3 OMUCAHHBIX BBILIE CIIOCOOOB CHHTE3a COSIUHEHUs (hOPMYIIbI
11, coenunrenust popmyer I, coenuaenus: Gopmynsl IV, coennnenust popmysl V, cCoeTUHEHHS
dopmynsl VI, coenunenus popmynsl VII, coenunenus: popmyisl A, coennnenns Gopmyier 1B,
coenunenust ¢opmynsl IC unm coemuuenust ¢opmynsl ID u cramum a) s MONy4YEHHS
coenuHeHus1 GopMyJibl (6), OMUCAHHOTO B KOHKPETHBIX BapuaHTax ocymecteieHus: 10, 11, 12,
22,23,36,37 u 38, ONMCaHHBIX BHIIIE:

[Moxgxonsmasi METOKCUIHASI COJIb TpeAcTaByisier coOoli, Hampumep, MeONa, MeOLi,

MeOK, MeOCs unn mnopobuble Merokcunpl, u MeOH wnm noaxopsuiyii anpOTOHHBIN
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PacTBOPUTENb HCIOJIB3YIOT B KAa4eCTBE PacTBOpUTENA. B Apyrux BapHaHTax OCYLIECTBJICHHUs
MOIXOAsIIee OCHOBaHUE Mpencrasisier coboit, Hampumep, KrCOs3, Na,COs, Cs2COs;, KHCO;3
i nonoOHble ocHoBaHus 1 MeOH ucnons3yroT B kauecTse pactBoputesisi. B onHoM BapuaHTte
OCYLIECTBIIEHUs  IUOPOMIUPUMUAMHOBOE  coenvHeHne  ¢opmynsl  (5)  moxmsepraioT
B3aMMOJIEHCTBUIO C METOKCUIHOH coybio (Hanpumep, MeONa) B MeTaHoJ€e.

ITopxopsiee KONUYeCTBO MOAXOAALIETO OCHOBAHUS COCTABIIAET IO MEHbIIEH Mepe OAH
SKBUBAJICHT OCHOBAHMS HA KXIbIH SKBUBAJNEHT AubpoMnupumuanHa (5). B npyrux BapuanTax
OCyLIeCTBJIeHUs] OHO Haxoautcs Mexay 0,9 u 1,2 skBuBanentamu. B apyrux BapuaHTax
OCyLIeCTBJI€HUs OHO Haxomutcs wmexnay | wm 1,1 skBuBanenta. B npyrux BapuaHTax
OCyLIECTBJIEHUsT OHO cocrtaBisier 1,01 sSkBHBajieHTa OCHOBAaHMS HAa KaXXAbIil SKBUBAJIEHT
aubpomnupumuanaa (5). B nmpyrux BapwaHTax OCYIIECTBIIEHUST OHO cocraBisier 1,02
SKBHUBAJICHTA OCHOBAHUS HA KAX/IbI SKBUBAIECHT quOpoMnupuMuanHa (3).

ITopxopsauuii anpoToHHBIH pacTBOpUTeNb, Korga MeOH He siBisieTcss pacTBOpHUTENEM,
npexacrasisiet cobol, Hanpumep, THF niam nonoOHbIH pacTBOpHUTEb.

ITopxonsawmas Temnepatypa Haxoautcs Mexay -25°C u 15°C. B HekoTOphIX BapHuaHTax
OCYUIECTBJICHUSI TMOAXOsas Temmneparypa Haxomutcs Mexay -20°C u 10°C. B gpyrux
BapMaHTaX OCYLIECTBJIEHUs oHa Haxoautrcsa Mexay -15°C u 5°C. B HeKOTOpbIX Apyrux
BapMaHTaX OCYyLIEeCTBJIEHUs oOHa Haxoautrcsa Mexay -15°C u 0°C. B HeEKOTOpbIX Apyrux
BapMaHTaX OCYyLIeCTBIeHUs oOHa Haxomutcs Mexny -20°C u 5°C. B HeEKOTOpbIX Apyrux
BapMaHTaxX OCyLIeCTBIEeHUs1 OoHa Haxoautcsa Mexay -15°C u 5°C. Eie B HEKOTOpBIX BapUaHTaxX
OCYILECTBJIEHHsI OHA HaxonuTes mexay -15°C u -5°C.

INogxonsamui anpoOTOHHBINA PACTBOPUTEND, B KOTOPOM MPOMEKYTOUYHOE MUPUMHUIUHOBOE
coepnHeHue (6) MepeHOCAT Ha CIAENYIOIIYIO CTaAUIO0, MPENCTaBIseT COOOH, HapuMep, IPOCTON
s¢up. B omHOM BapuaHTe OCYINECTBIEHUSI MPOCTOH 3¢up mpencrasisier coOOH MeTHi-mpem-
OytunoBbiii  3¢up. B apyrux BapuaHTax OCYINECTBJIECHHUS TMOAXOISIIMHA ampPOTOHHBIH
pactBoputenb npencrasisier coboii, Hampumep, CH>Cl, EtOAc, THF, Toayon uiu nomoOHbIi
PacTBOPUTEIb.

Jnst craguu b) m000ro U3 ONMUCAHHBIX BBILIE CIIOCOOOB CHHTE3a COSTUHEHUsT (POPMYJIbI
11, coenunenust popmyaer 111, coenuaenus: popmyasl IV, coenunenus: popmysl V, CoeTUHEHUS
¢dopmynsl VI, coenunenust popmyier VII, coenunenus popmynst [A, coennnenns Gpopmyer 1B,
coenunenust ¢dopmynsl IC mmm coenunenus Qgopmynbl ID um cragmm b) mnsa monyueHus
coenuHeHus: GopmyJibl (7), OMUCAHHOTO B KOHKPETHBIX BapuaHTax ocymiecteieHus 10, 11, 12,
22, 23,36, 37 u 38, ONMCaHHBIX BHIIIE:

Ilogxonsmee KOMMYECTBO STUHUITPUMETHIICUIIAHA COCTABJIAET 110 MEHBbIIEH Mepe OAUH
SKBUBAJIEHT JSTUHWITPUMETUICUIAHA HAa DOKBUBAJEHT IPOMEXYTOUHOro coeauHeHus (6),
oOpa3oBaHHOrO Ha mTpenbinymedl cragun. B HEKOTOpBIX BapuaHTaX OCYLIECTBICHUS
MOAXOAALEEe KOJIMYECTBO STHUHWITPUMETWICHIAaHa HaxoauTcs mexay 1,0 m 2,0, B gpyrux
BApUAHTaX OCYINECTBJICHUs OHO Haxogurcs Mexay 1 u 1,8 skBuBanenramu. B gpyrux
BapUaHTaX OCYLIECTBJICHHUs] OHO HaxoguTcs Mexay | u 1,6 osxkBuBaneHtamu. Eme B HEKOTOPBIX

BapHUaHTaxX OCYLIECTBJICHUs OHO Haxoautcs Mexay 1 u 1,5 sxBuBanentamu. Eie B HEKOTOPBIX
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BAPUAHTaX OCYIUECTBJIEHUs OHO Haxogurcs Mexay 1 u 1,3 skBuBanentamu. B gpyrux
BapUAHTaX OCYLIECTBJIEHUs] OHO HaxoauTcs Mexay 1,0 u 1,2 sxsuBanenramu. Eie B HEKOTOPBIX
BapUaHTaxX OCYLIECTBJICHUSI OHO COCTABJSET 1,2 3KBUBAJICHTA.

ITonxonsamuii  anmpOTOHHBIA OpPraHUYECKHI PacTBOPUTENb IPEACTABISAET COOOH,
Hanpumep, npoctoii 3¢up. B onHOM BapuaHTe OCYIIECTBJIEHUs NMPOCTOH 3(Up MpPENCTaBIsET
coboit MeTun-Tper-OyTHiIOBBIH 3¢up. B Apyrux BapuaHTax OCYLIECTBICHUS MOAXOMSILIHN
anpOTOHHBIA pacTBOpUTEN npeacTasisier codoit, Hanpumep, EtOAc, THF, Toayon, CH2Clz nnn
NOJOOHBIN PACTBOPUTEITD.

IMomxonsmasi Temneparypa Haxomutcs Mexay 15°C um 40°C. B omHOM BapuaHTe
OCYIIECTBJICHUS] TIOAXOAsIas Temmeparypa Haxomutcs Mexay 15°C u 35°C. B mpyrux
BapMaHTaX OCyllecTBIeHUss oHa Haxomutcs Mexay 15°C u 30°C. B ppyrux BapuaHTtax
ocyiecTsiaeHus oHa Haxonutcs Mexnay 18°C u 30°C. B HekoTOpbIX JApyrux BapHUaHTax
ocyiiecTsieHus oHa HaxoguTcs Mexny 20°C u 30°C. Eme B HEKOTOpPBIX BapHUaHTax
OCYUIECTBJICHUS MOAXOAsIIast TemMreparypa cocrasisier 25°C.

[Tonxonsimee OCHOBaHWE MPENCTABISIET COOOH, HalpUMep, TPHUSTHJIAMHH, OCHOBAHHE
Xynwra, Et;NH, iProNH, nunepunun, mupponunus, K>COs3, NaxCOs, Cs2COs3, K3sPO4 i T.1.

ITopxopsiee KOMMYECTBO MOAXOASINErO OCHOBAHHUSI COCTaBJsieT MO MeHblued Mepe 1
SKBUBAJIEHT MOAXOASIIEr0 OCHOBAaHUS Ha  KaXAbIH  OSKBUBAJEHT  IPOMEXYTOUHOIO
NUPUMUUHOBOIO coequHeHus (6). B HEKOTOpBIX BapHaHTaX OCYIIECTBJIEHMUs] OHO HAXOIUTCS
mexay 1 u 10 sxBuBanenTamu. B qpyrux BapuaHTax OCYILIECTBJICHUs] OHO HaXOMUTCA MExXAy 1 u
5 skBUBaJeHTaMH. B JApyrux BapuaHTax OCYLIECTBJIEHUSI OHO HAaxXOAUTCa Mexay 1 u 3
SKBUBaJIEHTaMU. Elle B HEKOTOPBIX BApUAHTaX OCYLIECTBIEHUS OHO HAXOAUTCS Mexay 1,5 u 2,5
SKBUB&JIEHTaMu. B HEKOTOpBIX JApYyrux BapUaHTaxX OCYLIECTBJIEHUS OHO COCTaBsieT 2
SKBUBaJeHTa. Elle B HEKOTOpPBIX BapUaHTAaX OCYLIECTBJICHUS MOAXOASALIEE KOJIUYECTBO
HOAXOASILIEr0 OCHOBAHUSI MOXET ObITh B OONBIIOM HM30bITKE, HAIpUMep, OCHOBAHHE MOKHO
HCIIOJIb30BAaTh B KAUECTBE PACTBOPUTENIS B PEAKLIUU.

IMonxonsmas Heobszatenbhas Cu(l) conb npeacrasnser coboi, Hanpumep, CuCl, CuBr,
Cul wu CuOTf. B HEKOTOpPBIX BapHaHTAaX OCYLIECTBJICHUS PEAKLUIO MOXHO OCYIIECTBHTDH Oe3
MEIHOro Katanu3aropa (yciaoBus 0e3 Mean).

IMopxonsmee konudectBo Cu(l) comu npencrapsier coOOM KaTATUTUYECKOE KOJTHYECTBO.
KaramuTudeckoe KOJUYECTBO MOKET TMPEACTABIATh CO0OM Jr00Oe KOJIMYecTBO Hmke |
skeuBaieHTa Cu(l) comm Ha KakIplii 3KBUBAJIEHT MPOMEXKYTOYHOTO MHUPUMHUAHHOBOTO
coenuHeHus: (6). B HEKOTOpbIX BapuaHTax OCYIIECTBJEHHUS KaTaJUTHYECKOE KOJIUYECTBO
npeacrasisier coboit kommyectBo Bbime O M Hke | dKBHBajeHTa. B npyrux BapmaHTax
OCYILIECTBIICHHUSI KAaTAJTUTUIECKOE KOJMIMYECTBO MPEACTABISIET COOOH KOMNYeCTBO Bbile 0 M HIDKE
0,75 skBuBaneHTa. B napyrux BapuaHTax oOCyllecTBieHUs1 OHO Haxomurcss Mexay 0 u 0,5
skBUBajieHTaMu uinu Mexay O u 0,25 skeuBaneHtamu win Mexay O u 0,1 skBuBaeHTaMu WU
mexay O wu 0,01 skBuBaneHTamu. B HEKOTOPBIX [ApPYrUX BapUaHTaX OCYILIECTBIICHHUS
katanutryeckoe koimmdectBo Cu(l) comu mpencrasnsier coOOH KONUYECTBO, HAIPUMED, MEXITY

0,0025 u 0,006 skBuBaneHtamu Cu (I) conmm Ha KaxAbli SKBHUBAJIEHT IPOMEKYTOUHOTO
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NUPUMUUHOBOTO coefinHeHus (6). B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHMsI KaTaJUTUUECKOEe
xonudecTBo Cu (I) comn maxogures mexxay 0,003 u 0,006 sxBuBanenTamu. B npyrux BapuanTax
ocyuiecTsiaeHus: OHO Haxoxutcs Mexay 0,004 u 0,006 skBuBanentamu. B npyrux BapuaHTax
ocyiiectsieHus1 oHO cocTtasiisieT 0,005 skBUBaEeHTA.

IMonxomsmuit Pd xaranuzarop npencrasnser codoit, Hanpumep, PACla(PPhs),. dpyrue
noaxonsmue Pd karammzaroper BrmouaroT Pd(OAc), Pd(PPhs)s, PdAClx(dppf), Pd(dppe)Cl u
Pd(dppp)Cl..

IMonmxonsimee koauuecTBo mnoaxonsumero Pd karamusatopa mpeacraBisieT coOoi
KaTaJuTHYeCKoe KojmuyecTBo. Karanmuruyeckoe komudectBo Pd kartanmusatopa mpencTaBiisieT
coboii kommuecTBO, Hampumep, mexkay O u 0,2 skBuBaseHTamMu Pd Ha Kakablii 5KBUBAJICHT
POMEXKYTOYHOTO coefquHeHus (6). B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUs KaTaJIUTUYECKOE
konudecTBOo Haxomutcss Mexay O m 0,1 skBuBajeHTamu. B HEKOTOpPBIX APYrMX BapUaHTax
ocyuiecTsieHuss oHO Haxomgutcss Mexay O m 0,01 skBuBaneHTamu. B HEKOTOpBIX Apyrux
BapHaHTax ocyulecTBieHus oHO Haxomutcss Mmexay 0,0010 m 0,0040 skBuBanentamu Pd Ha
KaXX/1blll SKBUBAJIEHT MPOMEXYTOYHOTO MUPUMHINHOBOTO coequHeHus (6). B npyrom BapuanTte
OCYLLECTBJICHUsI KATAJIUTHYECKOE KOJM4YeCTBO Haxoautcs Mexay 00,0015 wu  0,0030
SKBHUBAJIEHTAMH. B pyrux BapuaHTax OCyllecTBIeHUss OHO Haxoautcs mexay 0,0020 u 0,0030
SKBHUBAJIEHTAMH. B HEKOTOpPBIX NPyrux BapUaHTaX OCYILECTBJEHUs OHO coctasysier 0,0025
5KBUBAJICHTA.

Ilogxonsamui pacTBOPUTENb, B KOTOPOM NMPOMEXKYTOYHOE MUPUMUINHOBOE COECIUHEHUE
(7) mepeHOCAT Ha CIENYIOIIYIO CTaIuIo, MPEACTaBisieT coOOH, Hampumep, mpoctod 3¢up. B
OJTHOM BapHaHTE OCYLIECTBJIEHHs MPOCTON 3(Up MPencTaBisieT cOOOH METHI-TPeT-OyTHIOBBIN
s¢up. B apyrux BapuaHTax OCYINECTBJICHUS MOAXOASLINN PACTBOPUTENb MPEACTABIsET COOOH,
Harpumep, ocHoBanue Xynura, EtzNH, iProNH, nunepunun, muppomuaus, THF, Tomyou,
CH:Cl,, CH;CN, DMF, DMSO wiu nogoOHbIe pacTBOPHUTEIIH.

B onHOM BapmaHTe OCYyIIECTBIEHMS MPOMEXKYTOUHOE MUPUMUIUHOBOE coenuHeHue (6)
MOJBEPTalOT B3AUMOACHCTBUIO C STUHIJITPUMETHIICHIIAHOM B METUJI-Mpem-OyTHIIOBOM dpuUpe B
npucyrcreun Tpumetmiamuna, Pd(PPhs):Cl, katanuzaropa u Cul.

Jnst craguu ¢) F0OOTO M3 OMUCAHHBIX BBILIE CIIOCOOOB CHHTE3a COSIUHEHUsT (hOPMYIIbI
11, coenunenus popmyuer 111, coenuuaenust popmydel IV, coennnenust Gopmyiel V, coeqnHEHUs
dopmynsl VI, coenunenus popmynsl VII, coenunenus popmyisl A, coennnenus Gopmyier 1B,
coenunenust ¢opmynsl IC unm coemmuenust ¢opmyasl ID u cramum ¢) Ui MONy4YEHHS
coenuHeHus: GopmyIibl (2), ONMMCAHHOW B KOHKPETHBIX BapuaHTax ocymectBienus 10, 11, 12,
22, 23,36, 37 u 38, ONMCaHHbIX BHIIIE:

JlecnnmanpoBaHue MOXKHO OCYIIECTBUTH C MCIOJB30BAHUEM MOAXOAIIEro (pTopuaHOro
peareHra, NOAXOAsIIEeN KUCIOThI WM MOAXOASLIErO0 OCHOBAHMS.

IMomgxomsmuii ¢propuaHblii peareHT npenctasisier codolt, Hanpumep, KF, TBAF, CsF
wi NaF, cpean npounx. B HEKOTOpPBIX BapHUaHTaX OCYLIECTBJICHHS MOIXOASIIUNA (TOPHUIHBIN
peareHT npexacraeisier coboit KF.

IMopxonsmas kucnora npexacrasisier codoit, Hanpumep, HCI, HBr, MeSOsH, HF unu
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BOJIHBIE PACTBOPBI MMOOOHBIX KUCIIOT.

IMopxonsimee ocHoBaHue mpencrasisier codol, nampumep, MeONa, MeOK, MeOCs,
K>CO3, NaxCO3, Cs2COs3 unu nogoOHbIE OCHOBAHMSI.

Peaxkiuu necunuIupoBaHUs LIUPOKO H3BECTHBI M MHOTHE YCJIOBMsSI MOKHO HAaWTHU B
auTepaType IUisl OCyluecTBieHus peakuuu. I103TOMy MOXKHO HCIONB30BAaThb MHOTHE Ipyrue
¢dTopuaHbIE peareHThl, KUCIOTHI U OCHOBAHUSIL.

[Tonxonsimee KOIMYECTBO MOAXOAAIIEro (PTOPUAHOTO PEareHTa, MOAXOASINEH KHUCIOTHI
WIA TOAXOISINEr0 OCHOBAaHUS  MPENCTaBysieT COoOOM  KAaTaJIUTUYECKOE  KOJIHYECTBO.
Karanurudeckoe KOIMYECTBO MOIXOASINErO (PTOPUAHOIO peareHTa, MOAXOSIEH KICIOThl WIN
MOAXOASALIET0 OCHOBAHUS COCTABJISIET, HAIIPUMEP, MEHbILE Y€M OJUH 3KBUBAJICHT MOIXOASILETO
(TOpHOHOrO peareHTa, MOAXONAMICH KHCIOThI WM TOAXOJSINEr0 OCHOBAHMS HA KaXJIbIHd
SKBUBAJIEHT IMPOMEXYTOUHOro coenuHeHuss (7). B ogHoM BapuaHTe OCYyIIECTBIEHUS
KaTaMTU4ecKoe Konuuectso Haxoaurcs mexay 0,01 u 1 skBuBaneHToM. B npyrux BapuaHTax
ocyuecTsiaeHus: oHo Haxoautes Mexay 0,01 u 0,75. B apyrux BapuaHTax OCYLIECTBIIEHUs OHO
Haxoautcs Mexay 0,01 u 0,5. B apyrux BapuanTax OCyLIECTBIEHUs1 OHO HaxoauTes Mexay 0,01
u 0,25. B HEKOTOPBIX APYTrUX BapuaHTaxX OCYyIIECTBIEHMsI OHO HaxoauTcs mexay 0,01 u 0,1. B
HEKOTOPBIX APYTUX BapUaHTax OCYLIECTBIEHUs OHO HaxomguTcsa Mexay 0,01 u 0,05. B apyrom
BapuaHTe ocywecTsiaeHuss oHO Haxoautcst Mmexay 0,015 m 0,03. B HEKOTOpBIX Apyrux
BApUAHTaX OCyLIeCTBIeHUs1 OHO Haxoaurcs Mmexay 0,015 u 0,025, B gpyrux BapuaHTax
ocyliecTsieHus1 OHO coctasiisieT 0,02 3KkBUBAJICHTA.

IMonxonsauum pactBopureneM siBisiercsi, Harmpumep MeOH, THF, CH3CN, EtOAc,
CH:Cl,, CHCl3 unu MHOTHE pyrHe, B 3aBUCUMOCTH OT HCIIOJIB3YEMOro (PTOPUIHOTO PEareHTa,
KHUCJIOThl WJIM OCHOBaHMs. B ONHOM BapuaHTe OCYIIECTBIEHHUsS MOAXOSAILIMM PaCTBOPUTEIEM
apisiercs MeOH.

IMopxonmsawmas temmneparypa Haxoaurcs Mexnay 15°C u 35°C. B onHOM BapuaHTte
OCYUIECTBJICHUS] TIOAXOAsImas Temneparypa Haxomutcs Mexay 15°C u 30°C. B mpyrux
BapHaHTaxX OCYLIeCTBIeHUs OHa HaxoauTcs Mexay 18°C u 30°C.

Jnst craguu d) 000ro U3 ONMUCAHHBIX BBILIE CIIOCOOOB CHHTE3a COSTUHEHUsT (POPMYJIbI
11, coenunenust popmyaer 111, coenuaenus: popmyasl IV, coenunenus: popmysl V, CoeTUHEHUS
dopmynsl VI, coenunenust popmynsl VII, coenunenust popmyisl A, coennnenus Gopmyier 1B,
coenunenust Gopmynel IC wmm coenunenus ¢opmynbsl ID u peakumoHHOW CTaguu IS
noJjiyueHusi coequHeHus: gpopmyisl (1), ONMMCaHHONH B KOHKPETHBIX BAPHUAHTAX OCYLIECTBIICHHS
11,12, 23,37 u 38:

[Momxonsmuii  SKBUBAJEHTHBIH  OKCANWIXJOPHUAY pEareHT MpeacTaBisieT COOOH,
HanpuMep, THOHWIXJIOpUA Win 1-3Trn-3-(3-gumernnamunonponun)kapoomunmun (EDAC).

Ilogxonsmee KOMMYECTBO OKCANTHIXJIOPUAA WM SKBHUBAJEHTHOI'O PEAreHTa COCTAaBISIET
IO MEHbIIEH Mepe OJIMH YKBUBAJICHT OKCAJIMIXJIOPUIA HA SKBUBAJIEHT KapOOHOBOH KUCIOTHI (8)
i (8’). B HeKOTOpBIX BapHaHTax OCYLIECTBJIEHUS MOAXOMALIEE KOIUYECTBO HAXOJUTCS MEXKIY
1 u 3 okBuBaeHTamMH. B JApyrux BapHaHTax OCYLUECTBJICHUs MOAXOAALIEE KOJIUYECTBO

HaxoauTcss Mexay | um 2 skBUBaJieHTaMHU. B HEKOTOPBIX APYIrMX BapUaHTax OCYLIECTBJICHUS
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MOAXOAALEEe KOJWYECTBO HaxoauTcss Mexay 1 um 1,5 okBuBameHtamu. Eme B HEKOTOPBIX
BApUAHTaX OCYIUECTBJIEHUsS MOAXOASALIEEe KOJMMYECTBO Haxoaurcs wexay 1,1 u 13
SKBUBaJleHTaMu. Ellle B HEKOTOpPBIX BapHAaHTaX OCYIIECTBIEHUS MOAXOJALIEE KOJIMYECTBO
cocrtasysiet 1,1 skBuBasieHTa unu 1,2 SKBUBAJEHTA.

IMogxonsmuii anpoOTOHHBI OPraHMYECKUH PACTBOPUTENb MPEACTaBIsAET COOOH,
HarpuMmep, TOJyoJd. Jlpyrue mnoaxopnsique pacTBOPUTENN MHPEACTABISIOT COOOH, Hampumep,
METWJICHXJIOPU WIH TeTparuapodypaH.

ITonxonsmum katanu3zatopom sisisiercst DMF.

[Momxonsiimee  KOJMYECTBO  MOAXOJSINErO  KaTajiu3aTopa MPEACTaBisieT  coOoM
KaTaJIUTUYECKOEe KOJIMYECTBO, T.€. MEHbIIE YeM OJUH 3KBHUBAJIEHT KaTaju3aTopa Ha KaKIbli
SKBUBAJIEHT UCXOAHOrO BemecTsa (8) nnu ucxonHoro semecTsa (8°). B HekoTopbIX BapuaHTax
OCYLLECTBJICHUsI MOAXOJsIIee KonnyecTBO Haxomutes Mmexay 0,01 u 0,09 skBuBanentamu. B
APYrUX BapHaHTax OCyILUeCTBJIeHUs OHO HaxomguTcs Mmexay 0,01 m 0,07 sksuBaneHtamu. B
HEKOTOPBIX JPYrUX BapHaHTaX OCYLIECTBIEHUs OHO Haxoxutcs wMexay 0,02 u 0,07
SKBUBaJIeHTaMHU. Ele B HEKOTOPBIX BapUAHTAX OCYIUECTBJICHUs OHO HaxoauTcs mexay 0,04 u
0,06 sxBuBaneHtamu. Elme B HEKOTOpPBIX BapHUaHTax OCYILIECTBIeHUs OHO cocrasiser 0,05
SKBHUBAJIECHTA.

Ilopxopsauas Temmeparypa Uil peakLUud MCXOAHOro BeliecTBa (8) MM HCXOIHOTO
BemecTsa (8’) ¢ OKCATMIXJIOPUIOM WM THOHWJIXJIOPHIOM TIPEACTaBIsAeT COOOM Temmeparypy
mexay 40°C u 95°C. B HEKOTOpBIX BapMaHTaxX OCYLIECTBJIEHUs OHa Haxoautcs Mexay 40°C u
80°C. B apyrux BapuaHTax ocyuiecTsieHus: oHa Haxoaurcsa mexay 40°C u 55°C. B HekoTopbIx
BapMaHTaX OCYLIECTBJICHUs MOAXOAdLIas TeMneparypa Haxoautcs mexay 45°C u 55°C.

B nmpyrux BapuaHTax OCylleCTBIeHMs Temmeparypa Haxoautcs mexay 45°C u 50°C. B
APYTUX BapUAHTaxX OCYLIECTBIEHUs TeMmreparypa Haxoaurcsa mexay S0°C u 60°C.

ITopxopdwas Temmeparypa I peakLUUyd HMCXOAHOro Bewectsa (8) MM HCXOIHOTO
Bemectsa (8’) ¢ EDAC npencrassiet coboii Temmnepatypy mexnay -10°C u 25°C. B HeKOTOpBIX
BapHaHTaX OCYLIECTBJICHUs MOAXOJsIIasi TeMreparypa Haxoautcs mexay -10°C u 20°C. B
HEKOTOPBIX BapHaHTaX OCYILECTBJIEHMs MOAXOMsIas TeMreparypa Haxoaurcs mexay -10°C u
0°C. B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUs MOAXOAALIAs TeMIepaTypa HaXOAUTCS MEXIy -
10°C u -5°C.

B HexoTopeix BapuaHTax ocyiecTsiaeHUs N, O-TUMeTUIrHAPOKCUIAMUH UCIOIb3YIOT B
Buze HCl win ruppoxiopuaHoi conu.

ITopxonsawee konudectso N, O-1UMeTUITHAPOKCUIIAMUHA THAPOXJIOPHIA COCTABISAET MO
MeHbIlel Mepe OAMH 3KBUBaJEHT N, O-AMMETUITHIPOKCUJIAMUHA THAPOXJIOPHAA Ha KaKbIi
SKBUBAJIEHT UCXOMHOro BemecTBa (8) mimu mcxomHoro BemectBa (8’). B mpyrux Bapmantax
OCyILleCTBIEHUs] mnoaxonsmee konudectBO N, O-AUMETHITHAPOKCHUIAMUHA TUAPOXJIOPUAA
HaXOAMUTCA MeXAy | 5KBHUBAJEHTOM U 2 SKBUBAJEHTAMM HA KaXKAbI SKBUBAJIEHT HCXOAHOIO
BemectBa (8) unmm ucxonHoro BeuiectBa (8’). B apyrux BapuaHTax OCYIIECTBJIEHMsI OHO
Haxoautcss Mexay | um 1,5 skBuBaseHramu. B fApyrux BapuaHTax OCYLIECTBJICHUSI OHO

Haxoautcss Mexay | um 1,2 skBuBaseHTamu. B fApyrux BapuaHTax OCYLIECTBJICHUSI OHO
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Haxoautcs Mexay 1,1 u 1,2 skBuBaneHTamu.

IMopxonsmee ocHoBaHue mpexacrasisier cobol, Hanpumep, KrCOs wimu NaOH. [Ipyrue
MOIXOSININE OCHOBaHUS MpeacTaBisitoT coboit, Hampumep, NaHCOs;, KHCOs;, EtsN wmm
OCHOBaHHE XyHHra.

IMoaxonsmuii M30BITOK YKa3aHHOTO MOAXOSINEr0 OCHOBAHUSI COCTABISIET MO MEHbLICH
Mepe 2 HKBHUBAJIEHTa OCHOBAHUS Ha SKBUBAJIEHT UCNONb3yeMoro N, O-1uMeTuiIruipokCuIaMuHa
THAPOXJIOpUAA. B HEKOTOPBIX BapHaHTax OCYLIECTBICHUS MOAXOASLLEE KOJIUYECTBO HAXOAUTCS
MEeXIy 2 W 5 SKBUBaJE€HTaMH OCHOBaHHs Ha 3kBuUBajeHT N, O-IUMeTUITHIPOKCUIAMHHA
ruapoxjopuna. B apyrux BapuaHTax OCYIIECTBJICHUSI OHO COCTaBiisgieT 2-3 SKBHUBajieHTa. B
HEKOTOPBIX IPYTUX BAPUAHTAX OCYLIECTBIEHUSI OHO HAXOAUTCS MEXNY 2 U 4 SKBUBAJICHTAMHU.

[Monmxonsimuii pacTBOPUTENb AJISI CMECHU BOJA/aNPOTOHHBIA PACTBOPUTEINb MPEACTABISIET
coboi, Hampumep, auxynopmeran (DCM). Jlpyrue monxopsimue pacTBOPHUTENIH IMPEACTABISIOT
co00ii, HanpUMep, STUIIALIETAT, TeTparuApoPypaH u 2-MeTuTeTparuapodypas.

Jns craguu 1v) cuHTe3a coenuHenus Qopmynbl I, coemunenust ¢opmynsr 1V,
coenunenust popmynel VI, coenunrenus ¢popmynsl VII, coenunenns ¢popmynsl [A, coennneHus
dopmynsr 1B, coemmuenust popmyner IC wnu coenunenuss ¢opmynel ID u cragmm iv) B
KOHKPETHBIX BapHaHTax ocyuecTsiaeHus 4-12 u 16-38, onncanHbIX BbILIE:

Peakuur0 MOXKHO OCYIIECTBUTb B MNOAXONSIIUX KHUCJIOTHBIX, IIEJIOYHBIX HJIU
HEHUTPAJIbHBIX YCIOBUSIX.

[Mopxonsuuii BOAHBINA PacTBOP KUCJIOTHI MpeacTaBisier coOoit, Hanpumep, pactsop HCI.
Jlpyrue KUCIOThI, KOTOPbIE MOKHO HCIIOJNB30BaTh, BKJIIOYAIOT, HAIIPUMED, METUICYJIb(OHOBYIO
kucnory (MeSOsH) unu HBr.

IlopxopmAummii peareHT, KOTOPbI MOKHO HCHOJb30BaTh B LIEJNOYHBIX YCJIOBUSX,
npezacTasisieT codbom, Hanpumep, MeSNa.

ITogxonsmuili peareHT, KOTOPbI MOXKHO HCIIOJNb30BaTh B HEHTPAIBHBIX M O€3BOIHBIX
YCIIOBHSIX, IPEACTaBIsiET coO0i, Hanpumep, BBrs.

Peakuuu neMeTHIUPOBAHMSI, TAKUE KaK CTaaus 1V), SIBJSIFOTCS TUITUYHBIMU PEAKLUSMU, U
MHOTHE PE3JINYHBIE YCIOBHS MOKHO HalTHU B JIUTEPATYPE.

Ilonxonsiee KOIMYECTBO KUCIOTHI HAXOAUTCS MEXKAY 3 U 6 SKBUBAJIEHTAMH KUCIOTHI HA
SKBHUBAJIECHT coennHeHus: ¢popmyisl 11 nnm coemunenns Gopmyibl V. B HEKOTOPBIX BapHaHTax
OCYLIECTBJICHUs] TOAXOAsLIEe KOIUMYECTBO HAXOAUTCS Mexay 4 u 6 skBuBaneHTamu. B apyrux
BAPUAHTAX OCYINECTBJIECHUS OHO HAXOAUTCS Mexay 4,5 u 6 SKBUBaJIEHTaMH. B HEKOTOpPBIX
APYTUX BapUaHTaX OCYIIECTBJIEHHs] OHO cocTaBysieT oT 4,90 mo 5 sksuBanentoB. HCl moxHO
obecrieunTs, HarpuMep, B popme koHueHTpuposanHoi HCI (ranpumep, 37% macc. HCI).

ITomxonsimuii MPOTOHHBIA PACTBOPHUTENb MNpeACTaBisier coboi, Hampumep, MeOH.
Jlpyrue noaxonsire MpOTOHHbBIE PACTBOPUTENH MpencTasisitoT codort EtOH u iPrOH.

[Tomxonsmuii anpoTOHHBIA PAaCTBOPUTENDb IPENCTABISET COOOH, Hampumep, MPOCTON
s¢up nmm THF.

ITopxonsawmas temneparypa Haxoaurcs Mexay 50°C u 70°C. B HeKOTOpbIX BapHaHTax

OCYLIECTBJICHUs] MOAXOAsIas Temneparypa Haxoautcs mexay 55°C u 65°C. B HeKoTopbIxX



145

APYTUX BapUaHTax OCYLIECTBJIEHUS MOAXOAALIAs TeMiepaTypa Haxonutes mexay 60°C u 65°C.
B HekoTOpBIX APYruX BapHaHTax OCYILECTBJIEHUS MOAXOALIAs TEMIIEpaTypa HaXOOUTCS MEXITY
62°C n 65°C.

Jdns craguu v) cuHTe3a coeauHeHust ¢opmyner I, coemunenus ¢opmyner 1V,
coenuHenust Gpopmyisl VI, coenunenus popmynsl VII, coemunenus: popmyner [A, coennHeHms
dopmynbl IB, coemunenuss ¢opmyiasl IC wnu coemunenust gopmynsl ID u cragum v) B
KOHKPETHBIX BapUaHTax OCyLecTBIeHUs 0-12 u 18-38, onucaHHbIX BbILIE:

Monxonsimee xomuuectBo POCI3 cocrapnsier o menbiueit Mepe asa sksuBasieHTa POCI3
Ha K&XIbIl OKBUBAJIEHT HCIOJB3yeMOrOo IPOMEXYTOUHOro coeauHeHus (9) wim
NpOMeXyTOYHOro coeanHeHust (9°). B HeKOTOphIX BapuaHTaX OCYIIECTBIEHHUS IMOAXOIsLIee
xonmmaectBo POCI3 cocraBisier mo MeHbluel Mepe 4 SkBUBaJeHTa. B HEKOTOPBIX BapHaHTaxX
OCYULIECTBJIEHUs] MOAXOMALIEE KOJIMYECTBO COCTABJISIET IO MEHbIIEH Mepe 3 SKBHUBaJEeHTa. B
HEKOTOPBIX BapUaHTaX OCYLIECTBJIEHHUs NMOAXOASALIEe KOJINYECTBO COCTABIISET [0 MEHbILEH Mepe
2 »KBUBaJIeHTa. B HEKOTOpBIX BapuaHTaxX OCYILECTBIEHUS MMOAXOJsLIEe KOIUYECTBO COCTABIISIET
O MeHbIIeH Mepe | SKBHBaJIEHT. B  HEKOTOpPBIX APYrMX BapHaHTaX OCYLIECTBIICHHUS
noaxozsiiee Konu4decTBo Haxoxutess mexnay | um 4 skeuBanentamu POCI3 Ha kakmbiid
SKBUBAJIEHT IPOMEXXYTOYHOIO COeIMHEHNUs (9) MIu MpOMeKyTOUHOTO coeAuHeHus (9°).

ITopxonsawmas temneparypa Haxoaurcs Mexay S0°C u 90°C. B HekoTOpbIX BapHaHTax
OCYUIECTBJIEHUs] ToaxoAsimas temneparypa Haxoautcs mexay 60°C u 90°C. B HekoTopbIxX
BapMaHTaX OCYILECTBIEHUs MOAXOAsINas Temmeparypa Haxoxurcs Mexay 65°C u 90°C. B
APYTUX BapUaHTax OCYLIECTBJIEHUS MOAXOAALIAs TeMinepaTypa Haxonutcs mexay 70°C u 90°C.
B HeKxoTOpBIX APYruX BapHaHTaX OCYILECTBIEHUS MOAXOALIAS TEMIEPAaTypa HaXOOUTCS MEXITY
75°C m 90°C. Eme B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS MOAXOIAIIAs TeMIepaTypa
Haxomutes Mexay 75°C m 85°C. B ppyrux BapuaHTax OCYLIECTBIEHUS MOIXOASLIAS
Temrneparypa Haxoautcs mexay 75°C u 80°C.

[Monxonsimuii  anmpOTOHHBIA OPraHUYECKHIl PACTBOPUTENb MPENCTAaBIsIET COOOM,
HanpuMmep, atetoHutpmt (CNMe). Peakuuio Takke MOxKHO ocyiiectButh B unctom POCIs, B
OTCYTCTBHE KaKUX-THOO PACTBOPUTENEH.

[Monxonsimee HeoOs3aTeNIbHOE OCHOBaHME TpencramBisieT coboil, Hampumep, N, N-
OUMETUJIAHWINH. Peaklinio Takyke MOXKHO OCYIIECTBUTh B OTCYTCTBHE OCHOBAHMUSI.

ITopxopsiee KOIMUECTBO MOAXOALIEr0 OCHOBAHUS, KOT/Ia €r0 UCIOJB3YIOT, HAXOIUTCS
Mexay 0,2 u 2 5KBUBaJE€HTaMU OCHOBAHMsS Ha KaXIbli OKBUBAJIEHT HCIOIb3YEMOIO
MIPOMEXYTOYHOTO coeAnHeHus (9) unm mpomexyTodHoro coenuHeHus (9°). B HexoTopbIx
BapUaHTAaX OCYIUECTBJEHUs MOAXOASALIEE KOJUYECTBO OCHOBAHUs HaxoauTcsa Mexay 1,3 u 1,6
SKBHUBAJIEHTaMU. B HEKOTOPBIX BapHaHTax OCYILECTBIEHUs MOAXOAsIIee KOIMUECTBO OCHOBAHMSI
HaxoauTcss Mexay 1,2 m 1,8 skBuBanentamu. B 1apyrux BapuaHTax OCYLIECTBIEHHUS OHO
COCTaBJIAE€T | 5KBUBAJIEHT.

Jns cragmm vi) cuHTe3a coenuHeHus ¢opmyner IV, coemmnenus ¢opmynsr VIIL
coenuHeHust Qopmyner IC  wnun

coenuneHust Qopmynel [A, coenunenuss Qopmynsr 1B

2 2

coenuHeHus popmyanel ID 1 craanu vi) B KOHKPETHBIX BapHaHTax ocyinecTBieHus 8-12 u 20-38,
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OTMMCAHHBIX BBILIE:

INomxomsimee kommuectBo amuHa (10) wiu ammba (13), unm conmu amuHa ¢ A0JIOYHON
kuciaoroit (14), umm conu ammuHa ¢ siOmouHoit kuciorou (18), mmm ammuaa (15A) wim ero
cootserctBytoineit HCI conu (15), nnu amuna (19A) unu ero coorsercraytouieid HCI conu (19)
COCTaBJIIET MO MEHbIIEH Mepe ofuH dKkBuBaNeHT amuHa uin conu HCl nmm s6104HOM KUCTOTEI
Ha Kbl SKBUBAJEHT coequHeHus popmynsl VI mu coenuuenus popmynst 111, B HekoTOpbIx
BAPUAHTAX OCYIIECTBJEHUS MOXKHO HCIIOJIb30BaTh H30BITOYHOE KOJIMYECTBO aMuHa. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHHS MOXHO HCIIOJNb30BaTh KOJIWYECTBO Mexay 1 u S
SKBUBAJIEHTAMU aMMHa. B 1pyrux BapuaHTax OCYINECTBIEHHS TMOAXOASIee KOJIUYECTBO
HaxoauTcs Mexay 1 u 4 skBuBasieHTaMH. B pyrux BapuaHTax OCYIIECTBIIEHUS OHO HaXOAUTCS
Mexay 1 u 3 skBuBajsieHTaMu. B HEKOTOpBIX IpYyrux BapHaHTaxX OCYLIECTBJIEHUS OHO HaXOIUTCS
Mexny | u 2 skBuBaneHTamu. Elle B HEKOTOpBIX BapHaHTaxX OCYIIECTBJIEHUS OHO HaXOIUTCS
mexay 1,1 u 1,5 sxBuBanentamu. Ele B HEKOTOPBIX BapHaHTaX OCYILECTBJICHNs] OHO COCTABIISIET
1,1-1,3 sxkBUBaJICHTOB.

[Tonxomsimee HeoOs13aTeNTbPHOE OCHOBAHUE MPEACTABISIET COOOH, HampuMmep, OCHOBAHUE
Xynura. [Ipyrue noaxonsmue HeoOs3aTeIbHBIE OCHOBAHMS IPEICTABISIIOT COOOH, Hampumep,
EtsN, NaHCO; u KHCOs. Iloaxonsimee komuuectso amusa (10) unu amuna (13), unu amuHa
(15A), nmu amuHa (19A) Kak TakOBOIO TakK€ MOXHO HCIIOJIb30BAaTh B Kau€CTBE OCHOBAHMS,
KOTZ[a aMUH HUCTIOJIb3YETCs] B U30BITOYHOM KOJIUYECTBE.

[Tonxoznsimee KOJMUYECTBO MOAXOASINErO HEOOS3aTENbHOTO OCHOBAHHUSI COCTABISIET IO
MEHbIIeH Mepe OIUH SKBHBAJEHT HEOOS3aTeNbHOIO OCHOBAHMSA HA KaKABIH OSKBUBAJIEHT
POMEXKYTOYHOTO coenrHenus popmynel VI unn npomexyrounoro coenunenust gopmyaer I11. B
HEKOTOPBIX BAPUAHTAX OCYILECTBIEHUS MOAXOAIIEE KOIMIECTBO COCTABIAET 2 SKBUBAJICHTA.

IMonxonsamum pacrBoputeneM siBisiercs pumerwicynbgokeun (DMSO).  [pyrue
NOAXOASLINE PACTBOPUTENH MPENCTABIISIIOT coO0M, Hanpumep, NN, N-numerundopmamun (DMF),
N, N-numerunaneramun (DMA) u mpem-6ytanon (t-BuOH).

ITopxonsawmas Temnepatypa Haxonurcsa Mexny 90°C u 135°C. B HekOTOpBIX BapuaHTax
OCYUIECTBJICHUs] Tonxonsmasi Temrieparypa Haxomutcs Mmexay 120°C u 130°C. B mpyrux
BapHaHTaxX OCYLIECTBJIEHUs IMOAXOsALIas Temreparypa Haxoxutcs mexnay 125°C u 130°C. B
APYyTUX BapUaHTaX OCYILIECTBJICHUs MOAXOAAIIAs Temreparypa Haxoautcs Mexay 90°C u
105°C. B HEKOTOpBIX APYrUX BapUaHTax OCYIIECTBIEHHUs OoHa Haxoautcs Mexay 95°C u 104°C

Takske pacKpbITBl HOBBIE IPOMEKYTOUHBIE COEIMHEHUs], KOTOPBIE MOJIE3HBI B CIIOCO0AX,
ONMCAHHBIX B HACTOSIILEH 3asiBKE.

B omHOM BapmaHTe OCYIIECTBICHHS HACTOsAIIee M300pETEHHE HAMpaBJIEeHO Ha
coequHenne ¢opmynsl (3) unu (4). B omgHOM BapuwaHTe OCYLIECTBJICHHS, ISl COSHUHEHHS
dopmynst (3) umu (4) R! npencrasnsier coboii S-uneHHOE reTepoapuIbHOE KOJbLo. B apyrom
BapHaHTe OCYyLIeCTBIeHHUs A coemuHenus (opmyianl (3) umu (4) R! mpencrasnser coboii
HE3aMEIIEHHOEe S5-uJIeHHOE TIeTepoapuiIbHOE KOJNBLIO, COAepKallee [0 2  KOJbLEBbIX
reTepoaToOMOB, BBIOPAHHBIX U3 IpyIIel, coctosimen u3 N u O.

Eme B omgHOM BapHUaHTC OCYLICCTBJICHUA HACTOALIECC I/1306peTeHI/Ie HalpaBJICHO Ha
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coenunenue popmyel (3°) nnu (4°).

Eme B ogHOM BapuaHTe OCYIIECTBJICHHS HACTOsIIEe H300pETEeHHE HANpaBJIEHO Ha
coenunenue popmyiel (14), (18), (15), (19), (20) umu (21).

B onHoM acnekTe Hacrosiiee n3oOpereHne odecrieunBaeT Kpucraumyeckyro @opmy A
coenuHeHus: ¢opmynbl IA. @opMy A MOXKHO MOJYYUTh B COOTBETCTBHHM CO CIIOCOOOM,
OIMCAaHHBIM B HACTOSILIEH 3asiBKe, HAPHMeEp, CIIOCOOOM KOHKPETHOTO BapUAHTA OCYINECTBICHUS
13, mepBBIM, BTOPBIM, TPETHUM, UETBEPTHIM, IISITHIM I INECTBIM CIIOCOOOM ISl TIOJyYEeHUS
coenuHeHus popmysibl [A, OTUCAHHBIM BBILIE.

dopma A XxapakTepu3yeTcsi peHTTeHOBCKOH NMopoikoBoil nugpaxrorpammoii (XRPD). B
OHOM BapuaHTe ocyuecTBieHust Popma A coenuneHust Gopmynbl [A uMeeT peHTTeHOBCKYIO
TIOPOIIKOBYIO TU(PPAKTOrPaMMYy, IO CYIIECTBY MONOOHYIO TOM, KOTOpas nmoka3aHa Ha Dur. 1. B
OIHOM BapuaHTe ocyuiecTBieHuss @Popma A UMeeT pPEHTTEHOBCKYIO IIOPOIIKOBYIO
mudpakrorpammy, mnokaszaHHyro Ha Pur. 1. B npyrom Bapumante ocymectsieHus Popma A

umMeeT XRPD mnuku, mokasaHHble B TaOJIHIIE HIDKE!
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Yron d-BHAYCHME | mrencummocts | rmcoiiromiias
4.218* 2928408 | 15M 348 %
G482 9.728RB A 2846 6.7 %
4.787 402084 A AB68 834 %
10,885 * 812181 A 14.8 0.3 %
12,188 ° 7.24880 A B5.7 1.6 %
13758 ° 843115 A 288 8.5 %
15,443 ° 873323 A 479 B& %
16.880 ¢ 524808 & 568 128 %
17,2227 514488 & 750 17.0 %
13,743 % 455485 & 4401 OO %
18.213°% 488700 A 1867 433 %
18823 468559 A 237 £.3 %
19.646 ° 451517 A 282 6.4 %
2726 428218 A 341 0.8 %
20.868 ¢ 423314 A 164 0.4 %
Z1Bi6° 407082 A 548 1.2 %
35126 ¢ 84258 & 108 24 %
24885 ° B80T A 185 4.2 %
25485 245102 & 114 2.6 %
28108 ¢ 341087 & 8.3 23%
27050 329372 A 112 2.5 %
27.488 324087 A 734 6.7 %
28082 * 317468 A 233 5.3 %
28827 ° 300487 A H5.8 20 %
24,767 ¢ 250805 A 243 5.5 %
30683 ° 281148 A 851 13 %
31156 ¢ 286841 A 113 2.6 %
31.871°¢ 280585 A& §0.8 1.4 %
3z881° 271360 4 138 31 %
g1 253884 A 44.2 1.0 %
3B.005 7 249240 4 1225 ITB N
39,044 ° 2308184 270 £.1 %

Eme B ogHOM BapmanTe ocymectBieHuss Popma A XapakTepH3yeTcs TEM, UYTO UMEET
ONUH, 1B, TPH, YETBIPE, MATh, LIECTh, CEMb WM BOCEMb OCHOBHBIX NMHKOB B PEHTTEHOBCKOU
MOPOINKOBOHN mudpakTorpamMmme, BeiOpanHbix u3 4,2, 9.1, 98, 172, 17,7, 18,2, 27,5 u 36,0
rpangycoB yria 20. B onHoMm BapuaHTe ocyiiecTBieHUss Dopma A XapakTepuU3yeTcsi TeM, UTO
UMeeT ONIWH, J1Ba, TPH, YeThIpe WU MsITh OCHOBHBIX XRPD mukoB, BeiOpanubix u3 4,2, 9,1, 9,8,
17,7, 18,2 u 36,0 rpanycos yrina 20. B npyrom Bapuante ocyuiecTBieHus ®opma A nmeer

ocHoBHble XRPD nuku npu 9,1, 9,8, 17,7 u 18,2 rpaaycax yrna 20. Eue B 0O1HOM BapuaHTe
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ocyuiectBiaeHus: @opma A umeer ocHoBHble XRPD nuku npu 4,2, 9,1, 9,8, 17,7, 18,2 u 36,0
rpagycax yria 20. B apyrom Bapuante ocyuiectBieHus P@opma A umeer ocHoBHble XRPD
nukuy ipu 4,2, 9,1, 9,8, 17,2, 17,7, 18,2, 27,5 u 36,0 rpaaycax yria 20. JIoJKHO OBITh IOHSATHO,
YTO yKa3aHHbBIN yros 20 o3HavaeT yka3aHHOe 3HadyeHue +0,1°.

B xoHTekcTe HacTosALIEH 3asBKH, TEPMUH “OCHOBHBIE MUKKU~ oTHOcUTCs K XRPD nuky ¢
OTHOCHUTEJIbHOW MHTEHCHBHOCTbIO Oombime 4em 10%. OrtHocuTenbHass HMHTEHCHBHOCTD
pPacCUMTBIBAETCS KAaK OTHOLIEHHWE WHTEHCUBHOCTH IIMKA, MPEACTaBISIOLIEr0 HHTEpEC, K
UHTEHCUBHOCTH CaMOT0 OOJIBLIOTO MHKA.

dopma A TakKe MOXKET OBITh OXapakTepu3oBaHa MeToAoM uddepeHIHaTbHONR
ckanupytomieii kanmopumerpun (DSC). B omHom Bapuante ocymectBieHuss @opma A umeer
HA4aJio YHIOTEPMHUYECKOTO Tepexona (m.e. TeMIIepaTypy IUIABJICHHUS) MIPH TEMIIEPATYPe MEXKIY
140°C u 180°C, mexny 155°C u 170°C, mexny 160°C u 170°C, mexnay 160°C u 165°C, mexny
162°C u 164°C umu mexny 162,5°C u 163,5°C. B onHOM BapuaHTe OCYIIECTBJICHHS HA4aJio
SHAOTEpMHUECKOro Tmepexonma mpoucxoautr npu 163,1°C. JlomkHO OBITh MOHSITHO, YTO
yKa3aHHasl TEMIIepaTypa O3Ha4daeT ykazanHoe 3HaueHue ue + 0,5°C.

B nexoropbIx BapuaHTax ocyuiecTBieHuss PopMa A MMeeT YMCTOTY MO MeHbllel Mepe
70%, 80%, 90%, 95%, 98%, 99%, 99,5% ummn 99,9%. Uucrory ®opmbl A ONpeAessOT NyTeM
nenernst Maccbl Popmbl A coenuHeHHst GopMyJibl [A B KOMITO3UINY, BKIFOYAIOIIEH COSTUHEHNE
dopmysl 1A, Ha 00y Maccy coenuHeHus Gopmysl IA B KOMITO3UIUHL.

B HekoTOphIX BapuaHTaxX OCYIIECTBJIEHHS KOMIO3MLHUS coenuHeHus ¢opmyisl [A
conepxkuT o Menbiuel mepe 70%, 80%, 90%, 95%, 98%, 99%, 99,5% umu 99,9% mno macce
COEIUHEHMs], MPEACTABIISIOLIEr0 COO0N KpucTautnueckyro @opmy A COenMHEHUSI.

Tepmunonorusi, ucnonp3yemasi B HAacCTOsALIEH 3asBKe, MpeaHa3HA4eHa TOJIbKO MJIs
ONMCAaHUSl KOHKPETHBIX BapUAaHTOB OCYLIECTBJIEHUS U HE MNpeAHa3HaueHa AJii OrpaHUYEHUs
n3obperennst. Hcnonb3yemble B Hacrosimed 3asiBKe (OPMbI  €AMHCTBEHHOIO YHCIIA,
onpernensieMble apTUKIsIME “a”, “an” u “the”, mpemHa3HAueHBI TakXe IS BKIOUYEHHs (popwm
MHOKECTBEHHOTO YHCJIA, €CJIM KOHTEKCT SIBHO HE yKa3blBaeT Ha MHOE. Takxke NOJDKHO ObITh

MOHSITHO, YTO TE€PMHUHBI “BKJIIOUaTh (M Jr00as ¢opmMa “BKIIHOYATH’, Takas Kak “BKJIOYAET H

,
“BKIFOYAKOLIMIT’), “umery’ (u modas gopma “uUMeTh’, Takas Kak “‘MMeeT U “MMEIOLIHH’),
“BkirO4aTh B cedOs” (u ymobast gopma “BkitouaTh B ce0s’, Takas Kak “‘BKJIOYAeT B ceOs |
“BKJTFOUArOIUH B ceOst”), “comepkaTh’ (v Jirobast popma “comepsikarh”’, HApUMeEpP “CONEPKUT U
“comepkamuii’) W JOOble  IpyrHe  rpaMMaTUYeCKHe  BAapUAHTBI,  SIBJISTIOTCS  HE
OTPaHUYUBAKOIIUMU TjarosiamMu. Kak pes3ynbTaT, crmoco0, KOTOpbIH “BKIFOYaeT , “UMeer’
“BKJIFOYAET B ceOs’ WM “CONEPKUT  OAHY WJIM HECKOJBKO CTaIHi, UMEET TaKue ONHY WJIIH
HECKOJIbKUMH CTaINH, HO HE OrPAaHMYMBAETCS HAJIMYMEM TOJIbKO 3THUX OJHOHM WMJIM HECKOJIbKHX
cTanuii. AHaJOTHYHBIM 00pa3oM, cTaaus crocoda, KoTopas “BKIOUaeT , “umeer’ “BKIIFOYAET B
ceOs” WM “COmepPKUT  ONMH WM HECKOJBbKO IPU3HAKOB, OONamaeT 3TUMH OIHUM WJIH
HECKOJIbKUMH TaKUMHU MPU3HAKAMHU, HO HE OTPAHMYUBAETCS] HAJIMYHEM TOJIBKO STHX OIHOTO HIIH
HECKOJIbKUX MPU3HAKOB.

Bce HY6J'[I/IK3L[I/II/I, NPpOLUTHUPOBAHHBIC B HACTOAIIECM OIMMCAHUHN, BKIIFOYCHBI B HACTOSAIIYHO
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3as1BKY MOCPECTBOM CCBUIKH, KaK €CJIU Obl Kax/asi OTeNIbHast MyOInKalus Oblla CeHaabHO 1
WHIMBHIYAJIbHO YKa3aHa JJIsl BKIIOYEHHUS B HACTOSIIYIO 3asiBKY MOCPEICTBOM CCHUIKH, KaK €CIN
ObI OHa ObLJIa OJHOCTBIO M3JIOXKEHA.

Kornma B HacroseM ONUCAHUM YKa3aH OAWH WJIH HECKOJIbKO JUANa30OHOB,
NPEeANoaaraeTcsi, 4YTO KaXIbld OHANa3oH SBJISIETCS  COKPAIUEHHBIM  (OpPMATOM  JUISt
NpenCTaBIeHUs] MHPOPMALIUY, T1e MOJ AUAIa30HOM ITOHUMAETCSI, YTO OH OXBATHIBAET KAXKIYIO
AMCKPETHYIO TOYKY B Ipeesiax AMAna3oHa, Kak eciau Obl ’TH TOYKU OBUTH IMOJHOCTBIO OIHCAHBI
B HACTOsILIIEH 3as1BKE.

IMPUMEPBI

Crnenyrouie TpUMepbl TMOJyYEHHs TPENCTABIEHbI AJIsi TOrO, YTOOBI JIydlle MOHSThH
HacTosiiee M300peTeHre. DTU MPUMEPhI MPENCTABIEHbI TOJbKO B LENSIX WUTOCTPALMUA U HE
JOJKHBI PACCMATPUBATHCS KaK OTPaHUYHBAIOIINE KAKUM-THOO 00pa3soM 00beM H300peTeHusl.

MEJZIObI KOHTPOJIA B XOJE TEXHOJIOI MTUECKOI'O [TPOLIECCA

Ananuz B2KX Memoo A (TFA-woouguyuposannas noosudxcuas gasa)

Ob6opynoBanue:

A. BDXX aHanu3bl OCyLIECTBISUIN C HCIIONB30BaHUEM cucTteMbl BOXKX Agilent cepun
1100/1200, cocrosimmeii u3 Hacoca, ChemStation UV VWD wnu DAD pnerekTopa, aBTomo3atopa
U HarpeBaressi KOJIOHKH WiH SkBuBajieHTa. [Iporpamma ChemStation, ycranosnennas Ha GX270
v skBuBasieHTe. Kononka npencrasisiia codoit HALO C18 150 x 4,6 mm.

B. Kononka: HALO C18 150 x 4,6 MM 2,7 MUKPOH WJIU 5KBUBAJICHT

C. ®dnaxkoHBI aBTOA03aTOPA, CHIIMKOHOBBIE/TE(IOHOBBIE MPOKIANKH, 12 X 32MM

D. 100-mn BomomMeTpudeckue KonObl kilacca A

E. MepHbIe BOPOHKHU

F. HInatenu

G. OnHopazoBble cTeksiHHbIE uneTkyu [lactepa

H. Becnl, criocobHbIe TOYHO oTBecuTh 0,01 Mr

I 2 X 2-5 pe3epByap Ajsi paCTBOPUTENS

PeareHTsl:

A. Bona crenenu uncrots! anis BOXXX unu sxBuBaneHt

B. Aueronutpui (ACN) crenenu unctots! aist BOYKX unun skBuBaieHTt

C. Tpudropykcychas kucnora (TFA) crenenu uncrors nist BOXKX wiu skBuBaieHT

D. HcnbIThiBaeMblit 00pasern MpoMeKyTOYHOTO COSTUHEHMSI.

E. IIpoMesxyTOUHBIE ayTEHTUYHBIE BELIECTBA WK 3TAJOHHBINA CTAHAAPT, €CIIU UMEETCS.

PactBopuTens U pa3daBUTED:

A. PactBoputens A: 0,1% TFA B Boge (m.e. 1 mi B 1 1 BozbI)
B. PactBopurens B: 0,1% TFA B aueronutpune (m.e. 1 mn B 1 1 ACN)
C. PasbaBuTenb: alleTOHUTPII/BOAA

CkopocTtb noroka: 1,0 mii/muH

Temneparypa koaoHku: 40°C

Tabauia BpeMeHu:
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Bpewmst (MuHyTBI) % PactBopurens A % PactBopurens B
0 85 15
10 5 95
15 5 95

BQCMH YACPIKUBAHUSA I/I36QaHHbIX COCgHHGHHﬁI

[IpubausurenbHoe BpemMsi YyAepKUBAHHSA
Coeaunenue

(MuH)
8) 1,8
[Tunepuaunamug 49
1) 3,0
3 7,0
(6) 6,5
(7) 9,5
) 54
®opmyaa V 8,7
9) 6,9
®opmyaa VI 9,3
®opmyaa IA 8,8
®opmyaa ID 6,9

Ananuz BOJKX, Memoo B (neitmpansnas noosusicnas gpasa)

OOGopynoBanue:
A. BDXX aHanusbl OCyLIECTBISUTN C UCTONb30BaHUeM cucteMbl BOXKX Agilent cepun

1100/1200, cocrosimeii u3 Hacoca, ChemStation UV VWD unu DAD nerekTopa, aBTom03aTOpa

U Harpesaresisi KOJIOHKH Win SkBuBajieHTa. [Iporpamma ChemStation, ycranosnennas Ha GX270

wiu skBuBasieHTe. Kononka npencrasisiia codoit HALO C18 150 x 4,6 mm.

B. Kononka: HALO C18 150 x 4,6 MM 2,7 MUKPOH WJTH 5KBUBAJICHT

C. ®nakoHBI aBTOA03aTOPA, CHIIMKOHOBBIE/TE(DJIOHOBBIE MPOKIANKH, 12 X 32MM
D. 100-m11 BoFOMETpHYECKHE KOJIOBI Kilacca A

E. Mepnble BOPOHKH

F. lImarenn

G. OnHopazoBble cTeksiHHbIE nuneTky [lactepa

H. Becsl, ciocoOHbIe TOUHO oTBecuTh 0,01 Mr

I 2 X 2-n pe3epByap Ajis paCTBOPUTENS

PeareHTsr:

A. Boga crenenu unctotsl 11t BOXKX nnn sxkBuBaneHt

B. Aueronutpun (ACN) crenienu unctotsl aist BOYKX unmm sxkBuBajieHT

C. HcnpiThiBaeMblii 00pasel MpoOMesKyTOUHOTO COSAMHEHUS.
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D. IIpome:xyTOUHBIE ayTEHTUYHbBIE BELIECTBA UJIN STAJIOHHBIN CTAHAAPT, €CJIU UMEETCSI.

PactBopuTens U pazdbaBUTEND:

A. PactBopurens A: Bona

B. Pacteopurens B: Aueronutpun
C. PazbaBuTenb: aeTOHUTPUI/BOZA
Ckopoctb motoka: 1,0 mi/mMuH

Temnepatypa koaoHku: 40°C

Tabauua BpeEMEHMU:

Bpewmsi (MuHYTBI) % PactBoputens A % PactBopurens B
0 85 15
10 5 95
15 5 95

Bpewms yaepskuBanusi n30paHHbIX COSAUHEHUN:

IIpudausuTesibHOE BpeMsi yAepKUBAHMSA
CoenuHenue
(MuH)
0)) 5,4
(3) 7.4
@) 5,9
) 8,7

CIIEKTPOCKOIIMA AJEPHOI'O MAT'THUTHOI'O PESOHAHCA

Cnexktpsl 'H SIMP Bcex coemuHeHuii peructpuposaqu Ha SIMP  crekTpomerpe
BRUKER, paGoratomem mpu 500 MIn, npu xomHaTtHOH Temmeparype. OOpasupbl,
pactBopennble B CDCIl3, cOOTHOCHIM € MUKOM OCTaTOYHOTrO pacrBopurenss npu 7,27 Mo
O0pasupl, pactBoperHble B DMSO-ds, COOTHOCHUIM ¢ TTUKOM OCTATOYHOI'O PACTBOPHUTENS IMPH
2,50 m.a. TTonyuennsie FID nepenasanu B PC 1 oOpabaTbiBaiv ¢ HCIIOTB30BAHUEM MPOTPAMMBbI
st obpaborku AMP-nanubx ACD/Labs.

PEHTTEHO-CTPYKTYPHBIN AHAJIN3 (XRPD):

PeHTreHoBCKHE TMOPOIIKOBBIE AUPPAKTOTPAMMBI  MOJYYAId C  HCIIOJIB30BAHUEM
ycrpoiictBa D8 Advance, Bruker; ¢ ncnonap3oBaHneM OHOTO U3 IBYX METOJOB:

CxkanupoBanue 5-45° 2-reta, pazmep mara 0,02°, 1 cex Ha war;, uin

Cxkanuposanue 3-40° 2-teta, pazmep mara 0,037°, 1,5 cex Ha mar

Ilpumep 1: IHoayuenue coeannenn gopmy.ant VI

Cragus d): Coueranme coenunenuss (8’°) m N, O-AUMETHITHAPOKCHIAMHHA C

nosyueHueM N-MeTokcH-N-MeTHIN30KCca30/-3-kapOokcamuaa (1°).
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M300Kca301-3-kapboHoByro kucnory ((8’), 92% macc. no manubiM 'H-SIMP, 3,86 kr,
34,1 momnb, 1,0 3xB.), Toayou (19,3 n) u DMF (0,131 n, 1,69 mosb, 0,05 3xB.) cmemuBamu B 30-1
CHaO)KEHHOM pyOaIKOil PEeaKLMOHHOM COCYZE, CHa0)KEHHOM OTBEPCTHEM Ui BBOAA/BBIXOAA
a30Ta, MEIIAJKOW C BEPXHUM IPUBOAOM, TEPMOMNApON U KamenbHOW BOPOHKOH. IlonmyudeHHyro
cycneHsuro Harpesaiu a0 45-55°C. Okcammxnopun (4,80 kr, 37,8 moinb, 1,11 3kB.) 3arpyskanu
yepe3 KaneJbHYI0 BOPOHKY B TeueHHe 4 yacos 30 MUHYT, MOAJEP:KUBasi IPU 3TOM TeMIIepaTypy
peakuu Mexnay 45-55°C. Habmonanu cuibHOE BbiieneHue ra3a. [locne nodaBieHus moydaim
KOpu4uHeByl0 cMech. KopuuHeByro cmech BbiaepskuBanu npu 45-55°C B teuenue 30 MHHYT,
3ateM HarpeBanu 10 85-95°C u nepemewnanu npu 85-95°C B Teuenue 1 uyaca. B mpouecce
HarpeBaHHsl KOPUUHEBAasi CMECh IIpeBpallaNach B YEPHYIO cMech. YepHYI0 cMeCh OXJIaXIalu 10
20-25°C B TeuenHue 4 yacoB u BpiepkuBaiu npu 20-25°C MuHUMyM B TeueHue 16 4acos.
Peaxiiuo KOHTPONMPOBAAM MyTEM TalleHUs 4YacTH PEaKLUMOHHOW CMeCH B NUINEPUIUHE U
OTCJIeXKHMBaHUSl O00pa3oBaHMs nHIepuauHaMuna npu nomoun BIXKX ((8°):munmepununamun
iomans: mwiomans % < 1,9). Ilocne 3aBepiuenus peakunu 1o naHHbIM BOXKX TtemHyro cmech
(bunbTpOBaNK Yepe3 BCTPOSHHYIO B JIMHHUIO TA30BYIO JUCIIEPCUOHHYIO TPYOKy (kpynHas ¢ppurra)
B 20-11 kon0y poropHoro ucnapuress. Tonyoun (3,9 1) HCnonb30BaIU It IPOMBIBKH PEAKTOpa U
IPOMBIBOYHBIN pacTBOp (puiabTpoBamu depe3 BCTpoeHHbIH (GuiabTp B 20-1 KOJNOY POTOPHOTO
ucnapurenst. OTQUIBTPOBAHHYIO PEAKLHOHHYI0 CMECh KOHLIEHTPHPOBAIN NPH TMOHWKEHHOM
JaBJIEHUH 10 TeX MOp, TOKa OTAENEHHsI JUCTUILISTa OOJIbIIe He HAOII01aI0Ch.
OtnenbHo, kapOoHat kamust (7,06 kr, 51,1 monb, 1,5 5kB.) u Boay (31 x) nepemewmmBanu B 100-1
cHaO)keHHOM pyOainkoii peakrope. PeakimonHsiii pactBop oxnaxaanu 1o -10-10°C. B peaktop
3arpyxanu N, O-mumerunruapokcuiamun ruapoxmnopun (3,93 kr, 40,3 monsb, 1,18 3kB.), 3aTemM
muxiopmeran (39 ). PeakmmoHHyr cMech oxjaxkpann a0 -10-0°C.  AnmmxiopumHoe
NPOMEKYTOYHOE COeAMHEHHe, 00pa30BaHHOE, KaK onucaHo Beime (4,4 kr), 3arpyxkanmu B 100-1
cHaOxeHHBIW  pyOamkoit  peaktop, comepxkamuii N, O-TUMETHITHIPOKCHIIAMUH B
OUXJIOPMETaHe, IPH CKOPOCTH NEpEeMEIINBAHMS, YCTAHOBJIEHHOM mpu 210 00/MuH, moanepKuBast
npu 3TOM Temmeparypy peakmun mexay -10-0°C, B teuenme 30 munyT. [loGaBneHue ObuIO
CJIerka 3K30T€PMUYECKHM, W TOCiE JOOABICHUsS MOJyYaal KOPUYHEBYIO CMECh. PEakIMOHHYIO
cmech nepememnBanu npu -10-0°C B teuenne 20 MuHyT, 3aTeM HarpeBanu ao 15-25°C u
nepememinBanu B TeueHue 10 MuHyT mpu 3Tol Temmeparype. Cnou pasgensanu. HuxHuii
OpraHUYECKUil CJIO0H coOMpaiy, a BEPXHHUH BOIHBIN CIOH SKCTparupoBaiu AuxjopMmeraHom (7,7
1). O0BenuHEeHHbIE OpraHudecKue ciion nepeHocn B 100-1 cHabKeHHbIH pyOalkoi peakrop u

npomeiBasin 15% wmacc. BogHbIM pacTtBopoM xjopuaa Harpusi (11,6 m). Crom pasgemnsuiu.
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Hwxuuii  opranwdeckmii cyioii coOupanu, a BEpXHUNW BOIHBIA CIIOW 3KCTParupoOBaJIH
muxiopmeranoM (3,9 ). OObpenuHeHHbIE OpPraHUYECKUE CJIOU KOHLEHTPHPOBAIH IIPH
MOHM)XEHHOM JIaBJIEHUH JI0 TeX IOp, IMOKa OTAEJEeHUs AUCTIIIIATA Oonblne He Habmoaanoce. K
3TOMYy TEMHOMY Maciy pnoOasmsmun Terparuapodypan (7,7 1) W TONYyUYEHHYKO CMeCh
KOHLIEHTPUPOBAJIN TPH MOHUKEHHOM JIaBJICHUHU C TOJIyY€HHEM MPOMEXYTOYHOIO COEIUHEHUs
(1’) B Buge tremnoro macia (4,6 kr, Beixoq 83% c¢ mompaskoit Ha THF, conepxanne THF 4%
macc. 1o aaHHbIM 'H-SIMP, conepsxanue somsl 0,01% macc., onpenenennoe o merony Kapia
®umtepa (KF), uucrora no aanabiM BIXKX 98,9%). 'H-AMP (500 MI'y, CDCls) & m.a. 8,48 (c,
1 H); 6,71(c, 1 H); 3,78 (¢, 3 H); 3,38 (¢, 3 H).

Crapus a): 3aMmeuieHne coequHeHus (5) METOKCHAOM ¢ moJiyueHueM 2-6pom-S-prop-

4-meTokcunmupumMuauHa (6).

Br o—
N MeONa N
_<N— MeOH _<N_
C4HBr2FN2 C5H4BI"FN20
Mo .Macca | 255 87 MoJ . Macea - 207, 00
5) (6)

2,4-Tubpom-5-proprimpumuaus ((5), 6,42 kr, 25,1 momnsb, 1,0 5xB.) u meranoxn (35,3 x)
cmemuBaiu B 30-1 cHaOkeHHOM pyOaImkoil peaklMOHHOM COCyJAe, CHAOKEeHHOM OTBEPCTHEM
IUIi BBOJA/BBIXOJA Aa30Ta, MEIIAJKOW C BEPXHUM IIPUBOAOM, TEPMONAPOH U KameJbHOH
BOPOHKOMN. PeakimoHHbINM pacTBOp oxyaxkaanu 10 -15 - -5°C u nonydanu cycnens3uto. MeTokcua
Hatpusi, 5,4 M pactBop B Mmeranojue (4,75 n, 25,7 monb, 1,02 3KB.), 3arpykaiu B TeueHue 3
4acoOB 4epe3 KaleJbHYH BOPOHKY, MOAAEp:KHUBasi IPU 3TOM TEMIEpaTypy peakuuu mnpu -15 - -
5°C. Ilocne nobasnenus: cMech nepementnBaiu npu -15 - -5°C B Teuenne 30 munyT. 1o naHHBIM
BDXX, meton A, peakuus 3aBepurmiach ((5):(6) mmomans: miomans % = He onpenessuin). 2 N
HCI (0,26 n, 0,52 monb, 0,02 3kB.) 3arpykajud B TeueHHWE 2 MUH, MOAAEPIKHUBAsl MPH ITOM
temneparypy npu -15 - -5°C. 3arem 3arpysxanu Boay (12,8 i) B TeueHue 2 MUHYT, OAAEPKUBAs
npu 3ToM Temreparypy npu -15-25°C. pH peakuuionHoi cmecu ObiT ~3-4 | OnpeneeHHbIi Mpu
NOMOIIM WHAMKATOPHOW Oymaru. PeakunOHHYIO CMeCh KOHLEHTPUPOBAIM TNPU TOHIKEHHOM
JaBJIEHUH 0 OTTOHKH OOJIbIEH YaCTH METAHOJIA.

Mertun Tper-Oyrunossiii 3¢gup (51,4 1) nodaBnsIM K KOHUEHTPUPOBAHHON PEAKLIMOHHOW CMECH
U JaBalld CJOSIM pa3fenuThcs B TedeHue 1 uvaca. OpraHudeckwii CIOW (UIBTPOBAIM uepes
ra30BYI0 JTUCIEPCUOHHYIO TPYOKy (KpymHas (puTTa) M KOHIEHTPUPOBAIH MPHU MOHIKEHHOM
naBieHnH 10 obbema 19,3 1. Boay ymansanm a3eoTpoOnmHON NEPEeroHKOW IMpH MOHMKEHHOM
JaBJIEHNH IyTE€M IOCTOSHHOW Mopa4du MeTws TpeT-Oytunosoro s¢upa (24,0 m). KoHeuHsrid
o0bem coctasmi 18,0 11, U a3e0TpOIHOE ynajeHre BOAblI ObUIO 3aBEPIICHO MO JAHHBIM aHAJIH3a
no merony Kapna @umepa (comepskanue Boabl 0,24% wmacc., KpUTEPUH MPHEMIIEMOCTH!
coxepkanue Boabl < 0,4% wmacc.). IIpomexxyrounoe coequHerne (6) B METUI TPeT-OyTHIIOBOM

s¢upe Noaydaau B BUAE CBETIIO-KOPUYHEBOIO PACTBOPA U MCIIOJIBb30BAIN HEMIOCPEACTBEHHO Ha
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caenyromeii craauu. "H-SIMP (500 MI'u, CDCl3) & m.z1. 8,08 (c, 1 H); 4,04 (c, 3 H).
Craaus b): coueranue coequHeHus1 (6) 1 STHHUATPHUMETHJICHJIAHA C MOJIyYeHHeM S-

¢prop-4-meTokcH-2-((TPUMETHICHINI)ITHHIJI)IMpUMUAUHA (7).

0o— N o—
i S 5=t
Br—( F - —si—=—= F
N— CU‘, PdClz(PPh3)2 / N=
MTBE
C5H4BI’FN20 C10H13FNgo‘Si
MOJI.Macca . 207,00 Mox.macca . 224,31
(6) (7

[Tony4yeHHBII PacTBOP MPOMEKYTOYHOrO coenuHeHus (6) B METHI TpPeT-OyTHUIOBOM
sdupe (18,0 1, 25,1 monb, 1,0 3kB.) 3arpysxanu B 100-1 cHabkeHHBIH pyOalIKoi peakIMOHHBINA
cocyn u noOaBnsI MeTHIT TpeT-OyTuioBbiil 3¢up (16,0 1) ans nosenenus odvbema no 34,0 .
3arem B 100-1 cHaOKeHHBIN pyOaIIKON peakIMOHHBIN COCYl 3arpyskanu TpusTuiaMuH (5,1 Kr,
50,4 monb, 2,0 3kB.). PeakIMOHHYIO CMeCh I€30KCHT€HHUPOBAIH TOCPENCTBOM 4-5 IHKJIOB
Bakyym/azotr mpu 15-30°C (400 mOap B TedeHHEe 5 MUHYT C TOCIEAYIOIIMM 3aNOJHEHHEM
azoToM). B peakimonnyro cmech 3arpyxanu uomun menu (24,0 r, 0,126 monb, 0,005 5kB.) u
ouc(rpudpenmndocoun)nammanuii(ll) guxnopun (44,2 1, 0,063 wmomp, 0,0025 53kB.).
PeakunoHHYyI0 CMeCh E€30KCUT€HHPOBAJIH ITOCPENCTBOM 2-3 LIUKJIOB Bakyym/a3zoT mpu 15-30°C
(400 mOap B TeueHHE 5 MUHYT C MOCJIEAYIOLINM 3aNIOJHEHNEM a30TOM). D TUHUITPUMETHIICHIIAH
(3,0 kr, 30,5 monb, 1,2 5KB.) 3arpykanu uepe3 KalelbHYI BOPOHKY B TeUeHHE 2,5 4acos,
NOJAEpKUBasi NPU 3TOM TemmepaTypy peakuuun wmexay 18-30°C. PeakuuonHyro cmech
nepememuBanu npu 20-30°C B Teuenue 16 yacos u nonyqanu cycnensuro. [lo nanasim BOXKX,
meron A, peakims 3aBepimiachk ((6): (7) miomans: miomanb % = He ONPENEIsIIH).

Peakironnyto cmech oxnaxkaanu 10 S5-15°C. 3arem 3arpyxkanu 2 N HCI (16,0 n, 32,0
MoJib, 1,3 5KB.) B TeueHHe 4 MUHYT, TIOANEPKUBAsI TIPU STOM TeMIlepaTypy peakunu Huxe 25°C
(Temmeparypa maptuu nosbimanack ot 6°C no 22°C). HaBanu closiM pa3aeauTbesi B Tedenue 20
muH. OnpeneneHHblil Tpyu NOMOIN HHAUKaTopHOH Oymaru pH BogHoro cinost 6but [J1-2, u cioit
cnuBaiu. B peakimonHyro cMmech 3arpyskanu SiliaMetS {umepkanrorpuasun (411 1, 0,21 mosb,
0,008 s5kB.). PeakimonHyro cmech Harpesaiu 10 45-55°C u BbIIEPKMBAJIHM B T€YEHHE 2 YaCOB
npu 45-55°C, 3arem oxnaxnanu no 20-25°C. Peakunonnyo cmech (rubrpoBanu depe3 Hyflo
SuperCel (0,66 kr) u metun Tper-OyTruoBbIi 3¢up (12,9 1) ncnonszoBanu anst npoMbiBKU 100-11
CHaO)KEHHOrO pPyOalIKOW PEaKIHMOHHOTO COCyda M TPOMBIBOYHBIN PAacTBOp MEPEHOCHUIIH B
(GuIbTp U MPOMBIBKY Jienelnki. PHIIbTPaT KOHIEHTPUPOBAIH MPH MOHIKEHHOM JaBJICHUH J10
oorema 19,2 5. OcymectBisin OOMEH pacTBOPUTENSI METHJ TpeT-OyTWIIOBOTO 3¢upa Ha
METAHOJI TPU TOHIKEHHOM JaBJI€HMHM NyTeM IIOCTOSHHOW Mojadu MeraHona (25,6 ), u
KOHEUYHBbIH 00beM nocie oOMeHa pactBoputeneit cocrasuin 19,2 n. [IpomexxyTodHOE COeNMHEHHE
(7) B MeraHONEe MOJy4YaJu B BUAE CBETJIO-KOPUYHEBOTO PAacTBOpPa M HCIHOJB30BAJIH
HEMOCPEACTBEHHO Ha crenyromeii craguu. 'H-SIMP (500 MI'u, CDCls) & m.1. 8,09 (c, 1 H); 3,94
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(c, 3 H); 0,12 (c, 9 H).
Craaus c¢): aecuiaujupoBaHue coeauHeHHs (7) ¢ mojaydeHueMm 2-3THHHI-S-PTop-4-

MeTOKCHIIMPpUMHAUHA (2).

o— O—
=i - al
/ N= MeOH N=

CipH13FNOSI C7Hs5FN,O
mon.macca | 224,31 mon.macca : 152,13
(7 (2)

[Tony4yeHHbI pacTBOp MPOMEKYTOUHOTO coequHenus (7) B meranode (19,2 i, 25,1 monb,
1,0 »xB.) 3arpyxamu B 100-1 cHaO)KeHHBIH PyOaIIKON pPEAKLUMOHHBIA COCYA U IOOaBJISLIH
metanon (9,0 m) anst noBeneHust o0vema 1o 28,2 1. B peakoHHYI0 cMech 3arpykain Gropun
kamus (29,5 r, 0,508 monp, 0,02 3kB.). Peakimonnyo cmech nepemernnsanu mnpu 18-30°C B
TedeHue 1 dvaca, mocne 3Toro nmo maHHbeIM BOXXX, meron A, peaxnus 3aeprminach ((7):(2)
TUTOIIA/Ib/TIIOMAab % = HEe ONpeneisuid). 3aTeM B PEaKLMOHHYI0 CMECh 3arpyskaiu Boay (22,5
1) B TeueHue 10 MuH, nogaep:kusas mpu 3ToM temneparypy npu 15-30°C. PeakunoHHy0 cMech
KOHLIEHTPUPOBAIA TPU TNOHM)KEHHOM JAaBJIEHHHM 1O OTTOHKHM OOJbINEHl 4YacTH METaHoNa C
MOJIy4YE€HHEM CYCIIEH3UU B BOJIE.

Metun tper-OyTroBeiid 3¢up (32,1 i) mobapnsii B CyCHEH3UIO W JABAJIH CJIOSIM
paznenuthbes B TedeHue 30 MuHyT. BepxHuil opranndeckuii cioii coOupany, a HIKHUNA BOIHBIH
CJIOM 5KCTparupoBasid METHI TpeT-OyTruiIoBeIM d¢pupom (12,8 i1). OObennHeHHbIE OpraHUUeCKue
CJIOM KOHLIEHTPUPOBAJIU IPH MOHMXKEHHOM JaBjeHun 1o obbema 19,3 5. Konuenrpar
¢unpTpoBany Yepes cioil auokcuaa kpeMHus (960 r) u CiIoi TMOKCHAA KPEeMHUsI TIPOMBIBAJIN
JOTOJHUTEJbHBIM  MeTHJT  TpeT-OyTuinoBbiM  ddupom (12,8 ). Dunsrpar cobupanu u
KOHLICHTPUPOBAJIM TPH TOHIKEHHOM aaBiieHHH 10 oO0bema 19,3 n. OcymecTBisin 0OMeH
pPacTBOPUTENST METHIJI TPET-OyTHUIIOBOrO 3(HUpa HAa TenTaH NMPH MOHWKEHHOM MABIEHHH IMyTEM
noctosiHHOW monaun rentaHa (33,4 n). Koneunblii oObeM mnocie oOMeHa pacTBOpuUTeNei
cocraBun 22,5 n. Ilonydennyro cycnensuto oxjaxnaanu o 0-5°C B Teuenme 30 MUHYT H
BoiepskuBaiu npu 0-5°C B Tewenuwe 1 waca. Cycnensuro QuibTpoBanu U (QUIBTPOBATBHYIO
JIETIEIIKY MPOMBIBAJIU rentaHoM (6,4 11). Mokpyro Jienemky cymmia B Bakyyme mpu 20-25°C B
TedeHre 4 YacoB [0 IMOJyYEHHUs IOCTOSIHHONM Macchl C TOJy4eHHEM IPOMEXYTOUHOIO
coennHeHus (2) B BUIE CBETIO-KOPUYHEBOTo TBepaoro BemecTna (3,33 kr, 88% Beixoxn ot (5)
ans 3 craguit). 'H-SIMP (500 MI'u, CDCls) & m.n. 8,28 (1, J=2,44 T, 1 H,); 4,11 (c, 3 H); 3,06
(c, 1 H).

Craaum i) u ii): coueranue coeauneHus (2) u (1°) ¢ noayuyenuem (E)-3-(5-¢grop-4-
MeTOKCHIIMPUMHUAUH-2-1J)-1-(M30KCa30./1-3-11)-3-(MeTOKCH(METHII)aAMHHO))Tpon-2-eH-1-
oHa (4°).
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Coenunenue (2) (1,826 xr, 12,0 mosb, 1,0 3xB.) u 6e3Boxubiii THF (11,0 i) cMmemmBamu
B S50-m KpyrJIOOOHHOH KojOe, CHAOXKEHHOW MEXaHWYEeCKOH MeIanikod W TepMOMapoil.
PeakumoHHbIi pacTBOp oxjaxkaanu 1o -78 - -60°C. 3arpyskamu H-OyTriuuTui, 2,5 M pacTBop B
rekcane (4,8 i, 12,0 monb, 1,0 3kB.), B TedueHue 1 yaca 30 MUHYT Yepe3 KaHIOJIIO, MONIEPKUBAST
IIPU 3TOM TeMIlepaTypy peakuuu npu -78 - -60°C u nonydanu kopu4uHeByro cycrnensuto. [Tocne
noOaBleHNs CYCIIEH3UIO MepeMeInnBaid npu temneparype Hmxe -60°C B Teuenue 30 MUHYT.
3arem 3arpyskanu coequnenue (1°) (2,06 xr, 95% wmacc., 12,6 monb, 1,05 3kxB.) B Teuenue 40
MHUHYT, TOAAEPKHUBAs NMPU 3TOM TEMIIEpaTypy peakumu Hike -55°C (Temmepatypa mapTuu
nosbImanace ot -73°C o -60°C). PeakunoHHYI0 CMeCh IepeMeLINBai IPU TeMIepaType -65 - -
55°C B teuenue | yaca u 3arem Harpesaiu 10 -50 - -45°C u BeinepxkuBanu npu -50 - -45°C B
TeueHre 30 MUHYT U MOJy4au TEMHBIN paCTBOP.

OtnenvHo, N, O-Mumernnrunpokcmnamut rugpoxmiopun (0,586 kr, 6,0 Mok, 0,5 5kB.) u
IN HCI (9,6 1, 9,6 monb, 0,8 5kB.) cMmemmBaiu B 100-1 cHaOkeHHOM pyOaIiKoil peakmOHHOM
cocyze, CHaO)KEHHOM OTBEPCTHEM JUIsl BBOJA/BBIXO/A a30Ta, MEINAIKON ¢ BEPXHUM IMPHUBOAOM U
TepMonapoi. PeakunoHHbIi pacTBop oxjaxnaanu 1o 0-5°C. IlonydeHH TeMHbIH peaKMOHHBIN
pactBop u3 S50-m KpyryomoHHOW KonObl mepeHocwu B 100-n1 cHaO eHHBIH pyOarmkoit
PEAaKLUOHHBIM COCYI B T€YEHHE 15 MUHYT NpPU UHTEHCUBHOM IE€PEMEIIMBAHMM. OTHJIALIETAT
(18,3 1) ucnoxp30BaIM AN MPOMBIBKU SO-11 KPYTJIOMOHHOW KOJOBI M NMPOMBIBOYHBIA PacTBOP
nepeHocrmin B 100-1 cHaOkeHHBbIH pyOamnkoil peakuuoHHbI cocyn. B 100-n cHaGkeHHBIH
pyOamikol peakMOHHBIN COCY]] 3arpysKaiu HACBILIEHHbII pacTBop OukapOonara Hatpus (9,2 )
s nosenenus pH maptun no [17-8. Ilocne nepememinBanus B TedeHue 2 yacos npu 15-25°C
peakiusi Obiia 3aBepineHa mo gaHHbIM BOXKX, meron B ((3°):(4’) miomans: miomans % = He
onpenensiin). BepxHuil sTunaneraTHslil cioil cobupanu u npombiBaiu 10% macc. pacTBopoM
xjopuna Hatpus (11,0 n). Opranvueckuii ¢iioil GUIBTPOBATN Yepe3 ra3oBYI NHCIEPCHOHHYIO
TpyOKy (kpymHasi ppuTTa) M KOHLIEHTPUPOBAIH MPHU MOHUKEHHOM JaBJieHUd 10 odvema 9,1 m.
OTunanerar yaajsUId  a3€0TPOIMHOM MEeperoHKONl Mpu MOHMKEHHOM JaBJIEHUM IyTeM
noctosiHHOW monaun MmeraHona (18,3 m). Koneunslii o0veM mocie oOMeHa pacTBOpuUTeNei
cocraBun 9,1 1, u monydanu cycnensuto. [lonydeHHywo cycneHsuro oxnaxknanu g0 0-5°C u
nepememuBanu npu 0-5°C B teuenne 30 muHYyT. [lonydeHHYIO CyCHEeH3HMIO (UIBTPOBAINA U
(UIBTPOBAIBHYIO JICTICLIKY TPOMBIBAIIN NIPEABAPUTENIBHO oXaxkaeHHbIM 0-5°C meranonom (2,7
7). PUIBTPOBATBHYIO JIEMEIIKY CYIIWIA MOJ BBICOKMM BakyyMoM mpu 35-45°C B TeueHue 8
4acoB IO MOJYYEeHMs] MOCTOSIHHONW Macchpl ¢ mnoiydeHueM (4’) B BHAE CBETIO-KOPHUYHEBOTO
TBepnoro Bemectsa (2,73 kr, 74% Bbixox, unucTota 99% mno manueiM BIXKX). 'H-SAMP (500
MI'y, CDs;0OD) 6 m.x. 8,68 (1, /=1,53 I'y, 1 H); 8,50 (n, J=3,05 T'y, 1 H); 6,61 (x, /~=1,68 I'y, 1



158

H); 6,44 (c, 1 H); 4,08 (c, 3 H); 3,82 (c, 3 H); 3,14 (¢, 3 H).
Cragusa iii): wpuxkauszauus coeauHeHuss (4°) u  2-gpropOeH3maruapasuHa ¢
noaydyenuem 3-(3-(S-¢prop-4-meTokcHnUpPUMHUANH-2-1J)-1-(2-pTopOensun)-1H-nupaszon-S-

uin)uzokcasoqa (PopmyJaa V).
F
T
//—\& / HoN—NH
o-N PN O CoHoCIFN,

S — mon.macca: 176,62
N—Q K2COs, MeOH/rona
/N
C13H13FN4O4 CrgH13FNs02
Mo .Macca | 308,27 Mo .Macea | 369,33
") @opmynaV

2-@ropbensmiruapasun ruapoxiopun (3,37 xr, 19,1 monsb, 1,2 3kB.) 1 MeTanon (9,8 n)
cmemuBagu B S0-1 KPYIJIONOHHON KoyOe, CHAaO)KEHHOH MEIajJKOW C BEPXHHM TNPUBOIAOM H
TepMonapoii. PeakunonHyro cMmech mnepemermuBain npu 10-25°C nmo pacTBopeHus: OojbInei
JacTu TBepAbIX BemecTB. OtaenpHO, kapOonat kamus (1,32 kr, 9,6 monb, 0,6 3KB.) 3arpykajii B
NOAXONAIINN PEaKIMOHHBIM cocyn U pactBopsinu B Boxe (3,4 ). PactBop kapOonara kamws
3arpyxanmu B S50-71 KpPyTJIOMOHHYIO KOJOy, comepraiiyr pactBop 2-GpTopOeH3WIruapasnHa
ruApoXJiopuzaa npu remneparype Mmexay 10-25°C B TeueHne 5 MUHYT U MOJIyYald CYCIEH3HIO.

OtnenvHo, coenunenue (4°) (4,89 xr, 15,9 monb, 1,0 5kB.) u meranon (24,5 )
cmemmuBany B 100-1 cHaOkeHHOM pyOalKol peakMOHHOM COCy[e, CHaOKEHHOM OTBEPCTHEM
ISl BBOZA/BBIXOAA Aa30Ta, MELIAJKOW C BEPXHHM IIPHBOAOM, TEPMONAPON M KamelbHOH
BOopoHKO#. [lonyueHHy cycneHsuto 2-pTopOeH3WIruapasuHa B METAHOJIE MEPEHOCHIIN B
peakunoHHYy0 cMech B 100-11 cHaOKEeHHbIH pyOalKoil peakUOHHBINA COCY B TEUEHUE 5 MUHYT,
nojAepkuBasi npu 3toM Temmeparypy npu 15-30°C. Ilocne nepememnBanusi B TeueHue 10
yacoB mpu 20-25°C a mojyvanu cycneHsutoo. Peakius Obuia 3aBepineHa mo maHHbiM BOXKX,
meton B ((4°): @opmyna V miomans: miomans % = He Onpenessyiv). B peakmoHHYK CMeCh
3arpy:Kajii KOHLEHTPHPOBAHHYIO XjopucroBomopoxnyr kuciory (1,31 n, 37% wmacc., 15,9
MoJb, 1,0 3KB.) B Te4eHHE 2 MUHYT, U TeMIlepatypa nmaptud nossimaiack ot 21°C mo 29°C.
Cwmech oxnaxnanu 1o 20-25°C B teuenune 30 MuHyT U nepemetnusanu rnpu 20-25°C B Teuenue 1
yaca. Jlobasnsm Boay (24,5 51) uepe3 KarenbHYI0 BOPOHKY B TeueHHe 30 MUHYT, MOAIEPKUBAs
npu 3ToM Temnepatypy npu 20-25°C. Ilonyuennyro cycnensuto nepemernsanu npu 20-25°C B
tedeHue 30 MuUHYT U punbTpoBann. PUIBTPOBAIBHYIO JIETICHIKY MPOMBIBAIN CMECHIO METAHOJIA
(14,7 ) u BozpI (14,7 7). PUABTPOBANBHYIO JIETIEUIKY CYIIMJIN O] BBICOKUM BaKyyMOM TpH 45-
55°C B TeueHue 16 4acoB 0 MONYyUYEHUS TOCTOSHHON Macchl ¢ nony4deHueM Popmyel V B BUzE
He coBceM Oenioro TBepaoro Bemmectsa (5,83 kr, Berxog 99%, uncrora 99% no nanaeiM BOXXX).
"H-AAMP (500 MI'u, CDCl3) & m.1. 8,47 (n, J=1,68 I', 1 H); 8,41 (n, J=2,59 'y, 1 H); 7,36 (c, 1
H); 7,17-7,24 (m, 1 H); 6,95-7,07 (m, 2 H); 6,83-6,90 (M, 1 H); 6,60 (n, /=1,68 I'r;, 1 H); 5,99 (c,
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2 H); 4,19 (¢, 3 H).

Craans iiia) O0pa3oBaHue YHCTOro NUPa3oJia

O\N
\
NH
[ N
HaN—NH»
i. MeOH, Hy0 NN
KOMH . T@MII . —— OMe
ii.sona E
#) (24)
C13H13FN4O C1 1 HBFN502
Mon.Macca - 308,27 Mon.Macca 261,22

Coenunenue (4°) (50,16 r, 163 MMoIb) 3arpyskanu B 3-1 4-ropiayio Kojly, CHaOKEeHHYIO
MEIIAJIKOH C BEPXHUM MPUBOAOM U TepMonapoit. Jlobasnsun meranon (750 mu) u Boxny (250 mi)
u cMmech oxjyasknanmu 1o 10°C. JloGaensimu mo karuisim ruapasus ruapat (55% wmacc. B Boze)
(23,7 1, 260 mMmomb, 1,6 3KB.) W pEAKUMOHHOW CMECH JaBaJli HArPeTbCsS KOMHATHOM
TEMIIEPATYPhl U MIEpEeMEelTuBaIN B TeueHue Houu. JloOaBisuii mo karmisMm eme 250 M1 BOIbI U
NIOJIyYE€HHBIE TBEP/IbIE BEINECTBA BbIAEISUIN (PUIBTPOBAHUEM U MTPOMBIBAIHM CMECHIO 2 X 250 mi
3:1 MeOH:Bona. TBepzabie BelecTBa YaCTUYHO CYLIMJIM B BAKyyMe Ha (PUIIbTPE U 3aTE€M B TEUH
npu 35°C B BakyyMe/mOTOKe a30Ta B TeueHHe HouM ¢ nonyueHneMm CoennneHus (24°) B Buzae
OJeTHO-KEeNTOro TBEpAOro BemecTsa, 38,50 r, 91%.

Craaus iiib): AlIKuInpoBaHue YHCTOr0 MUPA30J1a

Oy o
N ~
@0 N
W Lioj< N/ /__@
NH
N
[\ I3
Br e—- P
Y /\© DME
U NS
P e
o LA
F
@4) F

C1HgFNsO5

Mo .Macca: 261,22

C1gH14FNsO;

Mon.Macca : 351,34

Coenunenue (24°) (3,5 r, 13,4 mmonb) pactBopsuin B DME (130 mur) mpu KOMHaTHOH
TeMmeparype u godasisid TpeT-Oyrokcun jurus (2,14 r, 26,8 mmons). Tlocie nepememmBaHus
B TeueHne 15 munHyT nodamisun OensunOpomun (4,58 r, 26,8 MMOJIb) U CMECh HArPEBAIH IPU
60°C B TeyeHue 16 4acOB U 3aTeM OXJIAXKAJN 1O KOMHATHOH TemmepaTypbl. Cmech pazOaBisiiu
sTunaneratoM (45 mi) u 3areM npomsiBasnd Bonoit (3 % 10 mur). OpraHuueckuil ciod CyLImim
Hax CcyJabpaToM MarHusl U KOHLEHTpHpoBasu. [logydeHHOe Macio ouuInaiu Xxpomarorpaduei
Ha CHJIMKAarele ¢ MoJy4eHHeM kenaeMoro coennaeHus (2,29 r, 46%).

Cragusa iv): agemerunupobanue Popmyasl V ¢ mnojydyenuem S-¢rop-2-(1-(2-

¢propdenszna)-S-(n3okcazou-3-ua)-1H-nupaszon-3-un)nupumuaud-4-oaa (9°).
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Y / v
[N HCI, MeOH N
N7 N N7 5\1
|
F F
C1gH13F2NsO2 Cy7Hy1FoNgO2
Mox.macca : 369,33 mon.macca | 355,30
®opmyna V 9"

Dopmyay V (5,76 kr, 15,6 monb, 1,0 3kB.), MeTanon (46,1 1) 1 KOHLUEHTPUPOBAHHYIO
XJIOPUCTOBONOPOAHYIO Kucioty (3,90 n, 37% wmacc., 47,4 monb, 3,0 3kB.) 3arpyxanu B 100-n
CHaO)KEHHBI pyOaIKoil peakIMOHHBIA COCYH, CHA0)KEHHBIH OTBEPCTHEM JJIsi BBOAA/BBIXOZA
a30Ta, TEPMOMNapoil, XOJOAUIBHUKOM U MELIANKON ¢ BepXHUM INpuBonoM. CMech Harpesaiu 10
63-65°C u nepemernBanu npu 63-65°C MUHUMYM B TeueHHe 24 4acoOB U MOJyYalu CYCIIEH3HIO.
ITo manubiM BOXX, meton A, peakuus 3asepiuriachk (@opmyJa V:(9°) miomans/miomans %o =
0,8). Cycnensmro oxnaxnanu 1o 20-25°C B Teuenune | vaca u BeigepxuBanu npu 20-25°C B
teueHne 1 waca. IlomydeHHyrO CycreH3ur0 (QUIbTpOBaIM U (PUIBTPOBAIBHYIO JICTICIIKY
npoMbIBaId MeTaHoIoM (17,3 ). MOKpyIO JIenenKy CyLIMIIHN MOJ BBICOKUM BaKyyMOM IpH 35-
45°C B TeueHue 16 4acoB MO MOJyUYE€HMs MOCTOSIHHOM Macchl ¢ mojiyueHueMm (9°) B BuUIe He
coBceM Oesoro TBepaoro BemecTsa (5,35 kr, Beixox 97%, uncrora 99% mno manHbiM BOXX).
"H-AAMP (500 MI'u, DMSO-ds) & m.1. 12,90-13,61 (mmp.c, 1 H); 9,11 (n, J=1,68 I', 1 H); 8,16
(c, 1 H); 7,64 (c, 1 H); 7,29-7,42 (m, 1 H); 7,17-7,28 (m, 2 H); 7,08-7,15 (M, 1 H); 6,97 (c, 1 H);
5,91 (c, 3 H).

Cragusi v): xJjopupoBaHue coexuHenust (9°) ¢ mnoaydyenumem 3-(3-(4-xsop-5-

¢propnupumuann-2-uia)-1-(2-gpropoensmia)-1 H-nupazon-S-un)uzokcazona (Popmyaa VI).

O, R O R
N\ N\ /
N N
/ N POCI3, CH3CN X / N
N f N “ DMMeTHIIaHMIIMH
NN NT N
\ﬁ)\OH \%chl
F F
C47H;1F2N502 C17H10CIFNsO
mMox.macca | 355,30 Moxn.macea : 373,75
9" $opmyna VI

ITpomeskyrounoe coequnenne (9°) (3,975 xr, 11,2 monp, 1,0 5kB.), aneronutpun (35,8 1)

u N, N-numermnanumms (0,28 i1, 0,27 kr, 2,23 monb, 0,2 5kB.) cmemuBain B 100-11 cHabkeHHOM
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pyOamkoli peakOHHOM COCYZI€ C BXOIHBIM OTBEPCTHEM IUIs a30Ta, TEPMOMAPOH, KareIbHOH
BOPOHKOM, XOJOAUIBHUKOM U MeLIaJKON ¢ BepXHUM npusogoM. Cycnensuro Harpesanu no 70-
80°C. 3arem 3arpyxamu okcuxyopun ¢ocdopa (1,55 n, 2,55 kr, 16,6 monb, 1,5 3kB.) depes
KaIeJIbHyK0 BOPOHKY B Te4eHHue | yaca, moanep:kuBas Ipu 3TOM TeMIepaTypy peakuuu npu 70-
80°C. Cmech nepemewmnanu npu 75-80°C MUHUMYM B Te4eHUE 4 4aCOB U MOJy4aJlU 3€JeHbIN
pactBop. Ilo nmamwbiM BO3XX, wmerog A, peakums 3asepurmnach ((9°):®@opmyaa VI
iomaab/miouans % = 0,4). 3atem cmech oxnaxaanu 10 -5-5°C B Tedenue 1 yaca. 3arpysxanu
Boay (17,9 nm) B TeueHne 40 MHMHYT Yepe3 KameJbHYI) BOPOHKY, MOIAEPIKUBAs MPH 5TOM
temrnepatypy peakumn npu -5-5°C. Ilonydyennyro cycnensuio mnepemermuBaiun npu 0-5°C B
teueHne 30 MuHYT M QuiabTpoBasu. PUIBTPOBAIBHYIO JICMEIIKY MPOMBIBATH CMECHIO
anieronutpuia (8,0 i) u Bogsl (8,0 1) u 3aTem Bomoit (8,0 ;). PUIBTPOBAIBHYIO JICTICLIKY
CYLIWJIN TIOJ BBICOKUM BakyyMoM 1pu 35-45°C B TeueHue 16 4acOB A0 MONy4YEHUS] TOCTOSTHHOM
Maccel ¢ noiaydeHnem @opmyast VI B Buge He coBceMm Oenoro TeBepaoro pemectsa (4,04 kr,
BbIXOA 97%, unctora 99% no manueiM BOXKX). 'H AMP (500 MI'u, CDCl3) & m.a. 8,65 (c, 1
H); 8,48 (1, /=1,68 I'y, 1 H); 7,44 (c, 1 H); 7,21-7,25 (m, 1 H); 6,97-7,06 (M, 2 H); 6,83-6,87 (M,
1 H); 6,61 (n, J/=1,68 I'y, 1 H); 6,03 (c, 2 H).
Ilpumep 2: Iloayuyenue @opmyanl TA

Cragusa I): amuHupoBanue coeauHeHusi (16) ¢ moaydeHuem 2-(AMHHOMETHJI)-

1,1,1,3,3,3-rexca¢gropnponan-2-oa (17).

Q NH,OH, TBME
AN e HN <"
3 FsC CF4
CFs
C4H2FBO C4H5F5NO

moxa.macca . 180,05 mon.macca ; 197,08

(16) a7

Tuppoxcun ammonwst (28-30% (B Bume NH3) pactsop B Bone, 1,75 11, 26,8 Moiib, 9,6 3kB.)
u Merun Tper-Oytunosbiii 3¢up (1,75 n) sarpyxkamu B 10-m1 cHaOXKeHHBIH pyOaIIKoit
PEaKLHMOHHBIA COCYZ, CHAOXXEHHBbI OTBEPCTHEM Ui BBOJA/BBIXOAA a30Ta, TEPMOMAPOH,
XOJIOAMJIBHUKOM M Memankod ¢ BepxHuM mnpuBogoM. (IIpumewanue: Temmneparypy
XOJIONUJIPHUKA YycTaHaBiauBaniu Ha -20°C 1 MMHMMM3AlMM TOTEpb OT MCMApeHHs] Kak
razoo0pasHoro ammuaka, Tak u (16)). B WHTEHCHBHO mepeMelBaeMy0 PEaKLIMOHHYI0 CMeCh
(300 o6/mun) 3arpyxanu 2,2-6uc(tpudropmermn)okcupas ((16), 500 r, 2,78 momnsp, 1,0 3xB.) B
TedeHne 40 MUHYT, MOAAEpKUBas NpuU 3ToM Temmeparypy peakuuu npu 20-30°C. Cwmech
nepememuBanu npu 20-30°C B tedueHue 3 yacoB mocie nodasieHus. CMech OCTABISIIH IS
pa3zeNneHus CI0eB U HIDKHUHN BOIHBIN CJIOH 3KCTParupoBaid METHII TPET-OyTHIIOBBIM 3¢(upom 4
paza (4 x 1,75 n). OObenuHeHHBIE OPTAHUYECKUE CJIOM KOHLIEHTPUPOBAIN TPH MOHIKEHHOM
nasneHnu (temnepatypa pydamku He Oonee 20°C u Bakyym 100 Topp) st noBeneHus: oobema
no 1,5 n. Jlo6asnsnu H-rentaH (1,8 1) 1 cMech KOHIIEHTPUPOBAJIH NPU MOHIKEHHOM JIaBJICHUH

(remnepatypa pydamku He 6onee 20°C u Bakyym 100 Topp) mist nosenenust oovema no 1,5 m.
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Cycnensuro oxnaxpanu ao 0-5°C u nepemewmnBanu npu 0-5°C B TeueHue 30 MHHYT.
ITonyueHHYIO CyCeH3HI0 (QUIBTPOBAIH U (PHIIBTPOBAIIBHYIO JICTIEIIKY IMPOMBIBAJIM H-T€ITAHOM
(500 mu). TBepaoe BEImECTBO CYLIMIIN BO3MYXOM B Konmnake rmpu 20-25°C B Teuenue 10 qacos 110
NOJIy4€HHUs] MOCTOSIHHOM MacChl € MOJYy4eHHEM IpOMeKyTOouHoro coenuHeHus (17) B Buze
6enoro Teepaoro Bemectsa (383 r, Bexon 70%, uncrora 99% no nanxbmv I'X). 'H AMP (500
MI'y, MeOD) & m.a. 3,09 (c, 2 H).

Cranus vi): coueranne ®opmyast VI u Coequnenns (17) ¢ noayuenuem 1,1,1,3,3,3-
rexcadrop-2-(((5-prop-2-(1-(2-propdensun)-5-(u3okcazon-3-ui)-1 H-nupazon-3-

WJI)THPUMHAHH-4-WJ1)aMHHO)MeTHI)IponaH-2-01a (Popmyna [A).

F
R O.
O. N
\ \ /__©
B
/ /]\] H2N /><OH occHoBaHMe XyHuUDa /N
“ N
N™ C4HgFgNO %N%OH
= Cl MoN.Macca : 197,08 L HF30 CF,
F (17)
GoiH14FgNgO2
Cy7H1oCIFN50O !
Mon.Macca: 373,75 Mon.mMacca: 534,37
dopmyna VI dopmynalA

ITpomeskytounslie coennnenust @opmyJy VI (2,80 kr, 7,49 monsb, 1,0 3xB.) u (17) (1,76
Kr, 8,93 monb, 1,2 5kB.), aumeruncynbdokeun (5,6 n) u ocHopanue Xynwura (1,3 1, 7,46 Modb,
1,0 »xB.) 3arpyxamu B 30-n1 cHaO>eHHBIH pyOamIkol peakLHOHHbIH COCYA, CHAaOKEHHBIH
OTBEPCTHEM JUIs BBOAA/BBIXOJA a30Ta, TEPMOIAPOH, XOIOIMIBHIKOM M MEUIAJIKOH C BEPXHUM
npuBonioM. Peakunonnyro cmech Harpesanu g0 125-130°C u Bbimepskusanu npu 125-130°C
MHUHUMYM B TeueHue 4 dvacoB. Peakiusi Obuia 3aBepiieHa no gaHHeiM BOXKX (dopmy.a
VI.®opmyaa IA miomaas/miomans % = 1,7). Peakunonnyro cmech oxiaxkaanu 1o 15-25°C.

[Tony4yeHHYIO pEaKIUOHHYI cMech mnepeHocwin B 100-1 cHaOkeHHbIH pyOamrkoi
PEaKLMOHHBIA COCYZ, CHAOXXEHHBbI OTBEPCTHEM Ui BBOJA/BBIXOAA a30Ta, TEPMOMAPOH,
XOJIOAMJIBHIKOM M MELIAJIKOH ¢ BEPXHUM MPHUBOAOM. 3aTeM K PEaKLMOHHON CMeCH NOOaBIISLIIHN
tonyon (11,2 ), m-renran (22,4 n) u ocHoBanme Xynura (0,64 n, 3,68 momb, 0,5 3kB.).
Peaxnnonnyro cmech Harpesanu a0 40-50°C. K MHTEHCHBHO mepeMelnBaeMoil peaklnOHHON
cmecu (300 o6/muH) nobasnsim Boay (4,2 ) mpu 40-50°C B TeueHne 2 4acOB M PEAKLIMOHHYIO
cmech nepemernuBaiu npu 40-50°C B Teuenue 30 MUHYT ¢ NOJydeHUEM 3aTpaBodHOro cios. K
MHTEHCHBHO nepeMernBaeMoii cycnensu (300 o6/mun) cHoBa nobasnsiim Boxy (7,0 i) mpu 40-
50°C B Teuenue 2 uacoB. Cycnensuro oxjaxpganu npo 20-25°C B TedyeHue 1 dvaca u
nepememuBanu npu 20-25°C B teuenue 20 munHyT. IlonydeHHyo cycneH3ui0 (UIBTPOBAIU U
(UIBTPOBAJIBHYIO JIETICHIKY MPOMBIBAJIN MPEIBAPUTEIPHO CMEIIAHHBIM PACTBOPOM H-TENTaHa U
tonyona (5,6 /2,8 1), 3aTeM MpenBapuUTENIbHO CMEIIAHHBIM PACTBOPOM BOIBI B MeTaHousa (5,6

1/2,8 ). PUABTPOBANBHYIO JICTIEIIKY 3aTeM CyIIWIM B Bakyyme npu 35-45°C B teuenue 16
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4acoB 10 MOJIy4YEeHMs] MOCTOSIHHOM Macchl ¢ nosnyueHueM PopmyJbl IA B Bune He coBceMm
oenmoro tBepmoro BemectBa (4,05 kr, ¢ mpumecbto 7% wmacc. DMSO no manaeiv HAMP,
YTOYHEHHBIN TPU MOMOINM aHanu3a BeIXO# 94%, unctora 98% mno manxeiM BOXKX). 'H SIMP
(500 MI'uy, DMSO-d6) 6 m.a. 9,11 (m, J=1,96 I', 1 H); 8,66 (¢, 1 H); 8,37 (n, J=3,13 I'y, 1 H);
8,11 (1, J=5,87 T, 1 H); 7,48 (c, 1 H); 7,30-7,37 (m, 1 H); 7,17-7,24 (m, 1 H); 7,21 (n, J=1,7 I'y,
1 H); 7,06-7,13 (m, 1 H); 7,00-7,06 (m, 1 H); 5,87 (c, 2 H); 4,11 (n, J=5,87 'y, 2 H).

Cragus II): nepexkpucraniuzanus coequHeHust popmyanl IA ¢ mosydyenuem GoJiee
yucToro coeguHenusi ¢popmyant IA (coorBercrByer craausm A’), B’), C’), D’) u E’) B
cocob0e mojyyeHusi coeguHeHuss ¢opmyabl [A uaM B KOHKPETHOM BapHaHTe

ocyuiecTBieHus 13, onucaHHOM BbILIe)

MeOH, H,0O

! OH
NN K
HF/kHFgc CF;

Ca1H14FgNgO» Co1H14FgNgO»

mon.macca : 534,37

Mon.macca : 534,37

dopmynalA $opmyna lA

Coenunenue ¢opmynsr IA, monmyuennoe Boime (l-as wacte, 4,76 kr, 8,91 momnp), u
meranon (19,0 n) szarpyxanmu B 30-m1 cHaOXeHHbIM pyOamikoW pPEaKIMOHHBIA COCYA.
PeakiMoHHYI0 cMecChb MepeMeIlMBaIu NPU HU3KOM ckopocT M Harpesanu o 40-50°C no
pacTBopeHHst OoJblIeil 4yacTu TBepAbIX BemecTB. PactBop B 30-1 cHaOxeHHOM pyOamnkoi
PEAKILIOHHOM cocyzae (DUIBTPOBANN Yepe3 BCTPOEHHYIO B JIMHUIO Ta30BYIO IUCIIEPCHOHHYIO
TpyOKy (kpynHas ppurra) B 100-1 cHaOKeHHbIN pyOaLIKOi peakMOHHbIN cocyn. MetaHon (4,8
J) UCMONB30BAIM JJisi MPOMBIBKUM 30-1 cHaO)keHHOro pyOallikod peaklHOHHOTO Cocyna |
NPOMBIBOYHBIN pacTBOp nepeHocuin B 100-1 cHaOKeHHbIH pyOaIKoi peaKLIMOHHBIA COCY.

Coenunenue ¢opmynbl TA, monyueHHoe Bbime (2-ast dacth, 4,96 kr, 9,28 Moib) u
meraHon (19,9 1n) 3zarpyxkamum B 30-m cHaOkeHHBIH pyOammkol pPeaKLHUOHHBIA COCY.
PeakiinoHHyl0 cMech MepemellnBalu NMpU HU3KOM ckopocTd M Harpesanu ao 40-50°C no
pacTBopeHHst Oousbliei 4yacTh TBepAbIX BemecTB. PactBop B 30-m cHaOXeHHOM pyOarkoi
PEAKLMOHHOM cocyne (QUIBTPOBAIM Yepe3 BCTPOSHHYIO B JIMHHUIO Ta30BYIO AHMCIEPCHOHHYIO
TpyOKy (kpymHasi ¢ppurra) B 100-1 cCHaO)eHHBIN pyOaIkoi peakunoHHbIH cocyn. Meranon (5,0
J) UCTONB30BANIM sl MPOMBIBKH 30-1 cHaO)keHHOro pyOainkod peaklHOHHOrO cocyna |
IPOMBIBOYHBIN pacTBOp nepeHocuin B 100-1 cHaO)eHHbIH pyOaInkoi peakKLMOHHBIA COCY.

Mertanon (12,0 ) nobassuin B 100-1 cHaOKeHHBIN pyOaIiKoi peakKIHOHHBIA COCY AJIs
noseneHus: oobema 10 68,0 1. PeakunoHHyr0 cMech 3aTeM HarpeBanu 10 55-65°C u 3arpyskanu
Boay (29,2 ) B Teuenue 1 yaca 30 MUHYT, IOA/EPKUBAs TIPU 5TOM TEMIIEPATypPy MAPTUU NIPU

50-60°C. IlonyueHHyo cycneHsuto oxnaaxaanu 1o 20-25°C B TedeHue 2 4acoB U BbIAECPKUBAIU



164

npu 20-25°C B Teuenme 1 uaca. CycreHsuio ¢(uibTpoBasu U (UIBTPOBAIBHYIO JIETICHIKY
NPOMBIBAJIN TIPEIBAPUTEIBHO CMEIIaHHBIM pPacTBOPOM MeraHoja W Boxel (19,5 1/19,5 m).
OUIBTPOBAJIBHYIO JIETIELIKY 3aTeM cyluuiau B BakyyMe npu 40-50°C B TedyeHue 24 4acoB C
nonyueHueMm coenuHenus gopmynsl IA B Bume Oemoro tBepmoro BemecTBa (8,93 Kr, BbIXOX
92%, uncrora 99% no nanubiM BOXX). 'H SAMP (500 MI'uy, DMSO-ds) § m.a. 9,11 (z, J=1,96
I'u, 1 H); 8,66 (c, 1 H); 8,37 (», /=3,13 I'y, 1 H); 8,11 (1, /=5,87 I'y, 1 H); 7,48 (¢, 1 H); 7,30-
7,37 (m, 1 H); 7,17-7,24 (m, 1 H); 7,21 (g, J=1,7 T'u, 1 H); 7,06-7,13 (m, 1 H); 7,00-7,06 (™, 1
H); 5,87 (c, 2 H); 4,11 (n, J/=5,87 'y, 2 H).

OnpeneneHue XapakTepuCcTHK KpucTaiinueckoii @opmsbl A coequHeHus1 (POPMYJIbI
1A

Kpucrammmyaocts coenuHeHus QGopmynbl IA, TONY4EHHOrO B COOTBETCTBHH C
MPOLEAYPOH, ONMUCaHHOW Bbile, onpenessii merogoM XRPD. PeHTreHoBCckasi mopouikoBasi
nudpakrorpamma npencrasieHa Ha Pur. 1.

Takoke onpenensiM qUana3oH IUIABJICHUS METOAOM IH(epeHIHaNIbHON CKAaHUPYIOLIEH
kanopumerpun (DSC). DSC ananm3 OCyHIECTBISUIM B TE€PMETHYHO 3aKpPbITOH dHame C
TeMIeparypoii, noseiuaromnieiics co ckopoctero 10°C/mun no 300°C. DSC nmpodwb nokasaH Ha
®dur. 2, 1 OH NOKa3bIBaeT TeMnepaTypy miasiaeHus 163,1°C.

IIpumep 3: Iloayuenue coeaunenns popmyJnt 1D

Cragus A): uuanuposanue coeauHeHusi (10) ¢ moysyueHneM panemMu4eckoil cMecH

2-(opommeTtni)-3,3,3-Tpudrop-2-((TpUMETHICHINWI)OKCH)TponnaHHUTpuaa (11).

~d -

0 ‘ S
Br F Me3SiCN O. CN
N
F

o

C3H28FF3O C7H11 BI’FgNOSI
moxn.macea 190,95 MOJI.MAcCa . 290,1 6
(10 (11)

Tpumeruncunankapoonurpui (3,41 xr, 34,4 mmonb, 0,97 3kB.) u TpusTHiamuH (0,100 i,
0,073 xr, 0,72 monb, 0,02 3kB.) cmemmBanu B 30-1 cHaO:xkeHHOM pyOarikoii peaktope. Cmech
oxnaxnam 1o 10-15°C. 3arpyxanu 3-6pom-1,1,1-tpudropnponan-2-on ((10), 6,74 xr, 35,3
MoJIb, 1,0 3KB.) Yepe3 KarenbHYI BOPOHKY B TeueHne | gaca 40 MUHYT, MOANEPKUBAst IPH STOM
temrepatypy peakuuun mexay 0-20°C. PeakumonHyro cMmech nepememuBanu npu 20-25°C B
teuenne 1 wyaca. 'H-SIMP oOpasua mnokasan, 49ro peakuus 3asepmiena ((10):(11)
tomaab/miomans % = <1) ¢ momy4eHneM NpoMexyTodHoro coenuHenus (11) B Bume rycroro
Macima. JTO mpoMmexyTodyHoe coenuHeHne (11) (pauemmueckass CMeChb) HCHOJIb30BAIH
HEMOCPEeACTBEHHO Ha cieayromeii craguu. 'H-IMP (500 MI'u, CDCls3) & m.a. 3,68 (n, J=11,14
I'm, 1 H); 3,57 (», /=11,14 I'y, 1 H), 0,34-0,37 (m, 9 H).

Cragus B): npeoOpa3oBaHue paunemuveckoid cmecu Hutpuwiaa (11) B amua c

MoJIy4YeHHEM paLeMHYeCcKOH cMeCH 2-(6pommertni)-3,3,3-Tpudrop-2-
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ruapoxkcunponanamuaa (12).

~dor
cS'Jd CN H2504 Bfw Fe
Br\)(ﬁi LF
F
CH44BrF NOSI C4HsBrigNO;
mon.macca : 290,16 Mon.Macca - 235’99
(11) 12)

KoHueHTpupoBaHHyO cepHyro kuciory (8,6 i, 158 momb, 4,5 5KB.) mepeMelrBaiu B
100-n1 cHabxkeHHoM pyOamkoii peakrope. CepHyro kucioTy HarpeBanu ao 40-45°C, 3arem
NOJIy4YeHHOe MpoMekyTouHoe coenunHenue (11) (pauemuueckoe) n0OABISIIN Yepe3 KareabHYO
BOPOHKY B Te€4deHHe | uaca, moanepKuBas MmpHu 3TOM TemriepaTypy Hipke 75°C. PeakunoHHYy0
cMech nepemelnnBany npu 65-75°C B TeueHue 2 4acoB U 3aTeM JaBasiu oxJjanuTbes ao 20-25°C.
Peaknmonnyro cMmech nanee oxjaxkganu 1o -15 - -5°C wu pasbasmsuin stunanerarom (40,4 )
yepe3 KamelbHYI0 BOPOHKY B TEYeHHE 2 4YacoB (CHJIBHO SK30TEPMUYECKAs PEeaKIus),
NOJ/IEPKUBAsl TIPH 3TOM TeMmmeparypy mexnay -15 u -5°C. lobasmsum Bomy (33,7 m) uepes
KameJlbHY0 BOPOHKY B TedeHHe | waca 30 MHHYT (CHJIBHO 3K30TEPMHYECKAsl PEaKius),
MOANEPKUBAsI TIPU 3TOM TeMmmeparypy Mexay -15 u -5°C. PeakimoHHYI0 CMeCh HarpeBaiu U
BbIiepskuBaiu rpu 0-5°C. Cron pa3mensuii U K OpraHHYecKOMy CJIor0 1o0aBiisiin 15% BomHbIM
pactBop xjyopuna Hatpus (20 ), 3atem 20% BoaHblii pacTBop OukapOonara Hatpus (20 m),
NojAepkuBasi Mpu 3ToM Temmepatypy Mexay 5 u 20°C B Tteyenne 5 muHyT. Cmech
nepeMeminBany B TedeHue 10 MuHyT u ciou pasaensin. OpraHuueckuil cioil npomMsisanu 15%
BOAHBIM pacTBOpoM xjopuzpa Hatpust (20 ). OpraHudeckuidl CJIOH NEpeHOCHIN uepes
BCTPOEHHBIH (UIBTP dYepe3 ra3oByI0 IUCIEPCHOHHYK TpPyOKy (kpymHas ¢purra) B 20-1
POTOPHBII UCHapUTeNb M KOHLEHTPUPOBAIM NPH NOHMUKEHHOM JABJEHUU OO TeX IOp, MOKa
Oosibile He HAOJIOAANNM HUKAKOrO AMCTUIUIATA, ¢ mnonydeHueM 10,0 Kr HEOUMIIEHHOTO
npoMexxyTouHoro coenuHeHus: (12) (paueMudeckoe) B BUAE CBETJIO-XKENTOrO Macia, KOTOpoe
comepkaio 77% wmacc. MPOMEXKYTOUHOro coeauHeHus (12) (paueMuyeckoe), Kak TMOKa3al
anamu3 'H-SIMP. D10 Maciio pacTBOpsiH B MeTaHoJie (6,7 J1) ¥ KOHLEHTPUPOBAIM C HOTy4eHHEM
9,13 xr mpomexyrouHoro coenuHenusi (12) (pauemudeckoe). (7,73 Kr CKOPpEKTHPOBAHHAs
macca). DTO Macjo HMCMONb30Bajld HEMOCPENCTBEHHO Ha ciefyromel ctamuu. 'H-SIMP (500
MI'y, CDCl3) 6 6,61-6,94 (M, 1 H); 5,92-6,26 (m, 1 H); 3,93-4,00 (M, 1 H); 3,68 (7, J/=11,14 I'y,
1 H).

Cragusa C): AmuHupoBaHue panemuueckod cmecu (12) ¢ mnoaydeHuem

pauemMunyeckoii cmecH 2-(aMuHOMeTHN)-3,3,3-TpuPpTop-2-ruapokcunponanamuaa (13).
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7N pactBOop ammuaka B meranone (57,5 n, 403 monb, 12,3 5kB.) nepemerunBaiu B 100-1
peakrope. PactBop oxnakmanu no -10-10°C. 3arem noOaBisuid MONTyYEHHOE MPOMEKYTOYHOE
coenunenue (12) (pauemuueckoe, 7,73 xr, 32,8 monb, 1,0 3KB.) uepe3 KamenbHYIO BOPOHKY B
TedyeHne 3 MuHyT. PeakunonHyro cmech HarpeBanu a0 20-30°C B Teuenue 1 uaca u
BBIICPKUBAJIN [IPU 3TOHN TeMIlepaType B TeueHHe 16 4acoB. PeakIMOHHYIO CMECh OXJIAKIAIU A0
0-10°C u nobasnsuin merokcun Hatpus (5,8 11, 5,4 M, 31,3 monb, 0,95 5kB.) B TeueHHe 2 MUHYT.
PeakunonHyro cMmech 3aTeM pa3znessuid Ha 4 paBHbIe yactd U oOpadareiBanu. Kakayro dacts
KOHLIGHTPUPOBAJIA TPU TMOHIKEHHOM JABJICHHUU 10 o0beMa 7,7 J1 U HENpEepbIBHO 3arpysKaiu
stunanerar (11,6 J51), OCyHIECTBIsIE a3€OTPOIMHYIO IMEPEroHKY JUIsl YAAJEeHUsS METaHoja IO
oObeMa 7,7 n B BUAE CYCIEH3MH. DTOT CHOCOO MOBTOPSUIN AJISI OCTANBHBIX Tpex dacTei. Bce
STHIJIALIETATHBIE CYCTIeH3MH U3 4 yacrteil neperocru B 100-11 cHaO)eHHbIH pyOaKoi peakrop u
CHOBa AO0aBISUIM STWIALETAT IJIsI AoBeneHus oovema no 74 n. JloGasmsmm Boxy (7,7 n) u
PEaKLIMOHHYIO CMECh MHTEHCUBHO NepememnBaiu B TedyeHue 20-30 MUHYT U 3aT€M OCTaBJISIN
IUTs1 pa3fesieHuss MUHUMYM Ha 12 4acos.

OTunaneTaTHeli CJOH 3aTeM pasfessiiv Ha 4 paBHble yacTu U oOpabareBamu. Kaxnyro
4aCTh KOHLEHTPUPOBAJIN MPHU MOHIKEHHOM JIaBJIEHUHU 10 oObeMa 7,7 J1. DTOT crnocod MoBTOPsIIN
IJIsl OCTANIBHBIX Tpex dvacted. Bce 4 wactu mepenocunu B 100-1 cHaGeHHBIH pyOarnkoi
peakrop u nOOABJSI ATHIALETAT A JOBeAeHus oObeMa 10 46,4 1. PeakuMOHHYIO CMecCh
HarpeBamu 10 55-60°C u poGasnsiu rentad (38,7 i) B Tedenne S0 MHUHYT, MOQAEPIKUBAsT TIPU
stom temneparypy Bbitie S0°C. ITonyuennyro cycnensuto oxnaxaanu 10 20-25°C B TeueHue 2
4acoB, 3aTeM BbiiepkuBaiu npu 20-25°C B teuenue 1 waca 30 MuHyT U QribTpoBaiu onto an
18-mrotimoBoii BopoHke BroxHepa. B peakTtop 3arpy:xanu stunauerar (3,9 n) u rentas (7,7 n),
CMECh MEePEeMEIINBAIH B T€YCHHE 2 MUHYT M MEPEHOCHIIN B (UIBTP JUJISl TIPOMBIBKH JICTICIIKH.
MoKpyro JIenemKky Cymuin Ha GUIbTpe B TeUeHHe 2 YaCOB M 3aT€M CYIIWIN B BaKyyMe mpH 25-
30°C B TeueHue 36 4acOB 1O MOJYUYEHUS IMOCTOSTHHON MAacChl C MOJYYEHUEM MPOMEKYTOUHOTO
coenuHenus (13) (pauemudeckoe) B BUIE HE COBCeM Oesioro TBepAoro BemecTna (3,21 kr, BbIXON
53%). 'H-SIMP (500 MI'u, MeOH-d4) & m.n. 2,94 (n, J= 13,73 T'u, 1H); 3,24 (n, J= 13,58 'y,
1H).

Cragus D): xupanbHoe pa3aejieHue pauemuueckoii cmecu (13) B Buae coim D-
s10.104HOI KHCJIOTbI (14) (R)-2,2-aumeTnJ1-S-(TpuTOPMETHI)OKCAZOIUAUH-S-

kapbokcamuaa (20).
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ITpomexyrounoe coemuHenue (13) (pauemumueckoe) (2,0 kr, 11,6 monb, 1,0 3xB.) u
aneron (10,0 1) cmemmBamu B 22-1 KPYTJIOAOHHOW Kojibe, CHaOKEHHOH MEXaHWYeCKOM
MEIIAJKOH, KaleJbHOW BOPOHKOH M HIH(POBBIM TEPMOMETPOM. PEakLMOHHYIO CMeECh
nepeMenBaiy Ipyu HU3kol ckopoctu npu 20-25°C ¢ nonyueHuem pacTBopa.

Otnenbho, (D)-(+)-s0mounyro kucnory (1,56 kr, 11,6 monb, 1,0 5kB.) u aneron (30 n)
nepememuBany B 100-n1 cHaOkeHHOM pyOamnkoii peakrope. PeakMOHHBIN pacTBOp HarpeBaju
1o 33-38°C. 3arem 20% moyiy4eHHOTO pacTBOpa MPOMEKYTOUHOro coeanHeHus (13) B aleToHe
sarpyxkanmu B 100-1 cHaOkeHHBbIN pyOamkoil peakTop OAHOW MOpLHUEH, 3aTeM 3arpysKaju
CYCHEeH3MI0 TNpoMexyTodHoro coexanHeHust (14) (0,52 r) B amerone (20 mu) B KaudecTBe
3aTpaBouHbIX kpuctamioB. OcranbHble 80% (13) pacTBopa B aleToHe 3aTeM 3arpykanu B 100-1
CHaO)KeHHBIH pyOalIkol peakTop B TeYeHHEe MHUHHUMyM | dYaca, MoAAep:kuBas IPH 3TOM
Temrnepatypy peakuuu Mexnay 33 u 38°C. PeakumonHyr cMmech oxjaxpaanu no 28-32°C
IIOCTETIEHHO B T€Y€HHE MUHUMYM 2 4acoB U nepemeutnsanyu rnpu 28-32°C MUHUMYM B TeU€HUE
12 yvacos. ITony4yennyto cycnensuo ¢unbrpoBanu npu 28-32°C U GpUIBTPOBAIBHYIO JIEHELIKY
npombiBasin anetroHoM (16,0 1) (ITpumedanune: CoOaronany OCTOPOKHOCTb, YTOOBI YOEIUTHCS,
4TO (PUIBTPOBAJIbHAS JIETIEIIKAa HE Obula CyXxoW B Havaje (ubTpoBanusi). PUIBTPOBATIBHYIO
JIETIeKy 3aTeM cymuiau B Bakyyme npu 30°C B TedeHne 8 4acoB 1O MOJY4YEHUS] TOCTOSIHHOMN
Macchl ¢ oiydeHuem conu (14) B Bume He coBceM Oenoro TBepaoro Bemectna (1,53 kr, BbIXOX
38%, RR:SR=97:3 no mannbM xupanbaoii I'X). 'H-SIMP (500 MTI'u, D;0) § m.a. 4,33 (mmp.c,
1H); 3,61 (wwmp.x, J= 13,58 I'u, 1H); 3,40-3,47 (m, 1H); 2,76 (ump.x, J= 15,87 I'y, 1H); 2,53-
2,63 (M, 1H); 2,16 (tump.c, 4H).

Cranus E): coueranue @opmyasl VI u conn s16,104H0M KucJa0ThI (14) ¢ nojyyeHuem
(R)-3,3,3-Tpudrop-2-(((5-prop-2-(1-(2-propdensunn)-S-(uzokcazon-3-ua)-1H-nupaszon-3-

WJI)TH PUMHAHH-4-WJT)aMHHO)MeTH)-2-THApoKkcunponanamuaa (PopmyJa ID).
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Conp (D)-s6mounoii kucnotel (14) (0,81 kr, 2,34 monb, 1,25 3kB.) u Bomy (0,98 i)
sarpyxkanmu B 30-1 cHaOkeHHBI pyOamkoil peakIUOHHBIH cOCyd. PeaklHOHHYK CMecCh
nepeMeNTBaIIN MPH HU3KOH CKOPOCTH M pyOamky HarpeBanu 10 65-70°C u BbIIEPIKUBAIH TIPH
3TOM Temrieparype B TeueHue 30 MUH. ALIeTOH, 0OpPa30BABIUINICS B MPOLIECCE PEAKIIHH, YIAJISITH
NyTeM TMPHJIOKEHHs cinaboro Bakyyma. PeakimoHHyw cmech oxjaxpamn no 20-40°C wu
3arpykanu ®@opmyay VI (0,70 kr, 1,87 mons, 1,0 3xB.), DMSO (9,8 1) u ocHoBanue XyHura
(0,82 m, 4,71 momb, 2,5 3kB.). PeakunonHyo cmech HarpeBanmu A0 88-93°C B TeueHue 2 4 u
BeigepxuBany npu 88-93°C B teuenne 20 4. Peakuus Oblia 3aBeplieHa, Kak MOKa3ajl aHAJM3
B2XX (®opmyna VI:@opmyna ID mmomans/miomanes % = 0,5). 3areM cmech OXJaXaald A0
50-60°C. 3arpy:xanu emie ogHy nopiuto ocHoBanus Xynwura (1,96 i, 11,3 mons, 6,0 5kB.), 3aTemM
Bony (4,9 n) B Teuenue 15 munyt npu 50-60°C. PeakIMOHHYIO CMeCh IMePEMEIIHBAIIN B TCUCHHE
15 munyT npu 50-60°C ¢ momyueHuem 3arpaBouHoro ciosi. Jlobasmsmu Bomy (7,0 m) uepes
KaneynbHyl BOpoHKY npu 50-60°C B Teuenune 30 MUHYT U cMech BoiaepxkuBainu mpu 50-60°C B
teueHne 30 munyT. [lonydyennyro cycnensuto ¢uibrpoBanu npu 50-60°C u GUIBTPOBATIBHYIO
JIETIEIIKY MPOMBIBAJIH MPEIBAPUTEIBHO CMELIIAHHBIM PACTBOPOM MeTaHoJa U Bozsl (3,5 11/3,5 ).
OUIBTPOBAJIBHYIO JICTICLIKY 3aTeM CyIuiau B BakyyMe npu S0°C B teuenue 16 4 1o noaydeHus
MIOCTOSIHHOW Macchl ¢ nostyduenueM @opmyast ID B Bune He coBCeM 0e10ro TBEpAOTro BEIIECTBA
(0,83 xr, BBIXOA 87%). 'H-SIMP (500 MI'1;, DMSO-ds) & m.1. 9,10 (c, 1 H); 8,33 (1, J=2,90 ', 1
H); 7,93 (¢, mmp., 1 H); 7,90 (c, 1 H); 7,78 (c, wup., 1 H); 7,69 (¢, mup., 1 H); 7,52 (c, 1 H);
7,33 (xB., J=7,02 'y, 1 H); 7,17-7,25 (m, 1 H); 7,17-7,25 (m, 1 H); 7,10 (T, J/=7,48 I'y,1 H); 6,98
(T, J=7,55 T, 1 H); 5,90 (c, 2 H); 3,92-4,05 (m, 2 H).

Cragus F): ruapoaus cojim OKCa3oJHAMHA coOJH s10104HOH KuciaoThl (14) ¢
noaydyesuem HCI coan (15) (R)-2-(amunomeTnin)-3,3,3-Tpudrop-2-rugpoKCHNpoONaHAMHUAA
(15A).
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Conp sibnounoii xucnotel (14) (1,53 kr, 4,42 momb, 1,0 5xB.) u THF (12,3 n)
nepememuBaiy B 100-11 cHabxkeHHOM pyOarnkoi peakrope. CycneHsuro nepememmsany npu 20-
25°C B Teuenme S wmuHYT. B 100-m cHaOKeHHBIH pyOaIIKoW peakTop 3arpyskaju
xkoHuentpupoBanayro HCl (37% wacc,, 0,41 1, 4,92 momb, 1,1 3KkB.) OnmHOW mOpIHMEH.
Peaknnonnyro cmech nepememuBanu npu 20-30°C muHumym B TeueHue 1 daca. CycrieH3uro
oxnaxnmanmu a0 0-5°C B Teuwenme 1 uvaca u BeimepxkuBainu npu 0-5°C B TeueHue 1 waca.
[TonyueHHYIO CYyCHIeH3UI0 PHIBTPOBAIN B (PUIBTPOBAIBHYIO JIENIEIIKY IPOMBIBAJIN TIPH ITOMOIIN
THF (3,1 m). MOKpyIO JIeTenKy CYLIMIN O BBICOKMM BakyyMoM mipu 45-55°C B Teuenue 16
4acoB 0 MOJy4eHHs MocTossHHOHW Macchl ¢ nonyderneM HCI comm (15) B Buzme He coBcem
oenoro tBepmoro Bemectsa (0,83 kr, Beixon 90%, R:S=97,7:2,3, no nanHbM xupanbhoit ['X).
"H-AMP (500 MI', D>0) & m.x1. 3,50 (n, J=13,73 I'y, 1 H); 3,67 (n, J=13,73 T'y, 1 H).

Cragus vi) B kpynHom macmrtade: coueranue ®opmyiant VI u HCl comm (15) ¢
noaydyenuem (R)-3,3,3-tpudrop-2-(((S-prop-2-(1-(2-propdensnn)-S-(u3okcazon-3-ua)-1H-

NHUPAa30.-3-u1)IHPUMHANH-4-HJI)aMHHO)MeTHIT)-2-TuaApokcunponanamuga (Popmyaa ID).

HCl Q
OCHOBaHMe Xynura
HQN/%NHQ S
¥ HO CFj DMSO

%N/%LNHZ
CHgCIFaN-O5 L HHO CF3

mon.macca: 208 57

Cy7H10CIFaN5O as) Cz21H16FsN703

Mon.macca | 373,75 mon.macca : 508,40

&opmyna VI Foprmysa ID

®opmyay VI (1,02 kr, 2,73 momnsb, 1,0 3kB.), comb (15) (0,685 «r, 3,28 mounb, 1,2 3kB.),
maMeTmicyibdokenn (4,1 1) u ocnoBanmne Xynura (1,29 1, 7,41 monb, 2,7 5KB.) 3arpy’kaiu B
30-n cHaOxeHHBI pyOaIIKON pEaKUOHHBIH COCyZA, CHAOXXEHHbIH OTBEPCTHEM  JUIS
BBOJZIA/BBIXOJ]a A30Ta, TEPMOMAPON, XOJOIMJIPHUKOM M MEIIAIKOH C BEPXHUM IPHUBOIOM.
Peaxnnonnyro cmech HarpeBanu n0 99-103°C u Bbimepxusanu npu 99-103°C muHMMYyM B
teyenne 4 uyacoB. Ilo mamabiM BOXKX, meronm A, peakumst 3aBepuniack (@Dopmysia

VI.®opmyaa ID mnomans: miomans % = 0,6). Peakunonnyro cmech oxnaxaanu 1o 50-55°C u
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3ateM 3arpy»xanu meranon (4,1 ) ogHol nopuueit. K peakunonHoit cmecu nodasisuiu Bony (2,7
1) npu 50-55°C B Teuenue 30 MMHYT M PEAKLMOHHYIO cMech nepememnBanu npu 50-55°C B
TedeHrne 15 MUHYT ¢ mosydeHueM 3atpaBodyHoro ciosi. CHoBa nobasisuin Boay (5,5 i) mpu 50-
55°C B Teuenne 30 MUHYT U cycneH3uro Bbiaepxkusanu mnpu 50-55°C B teuenue 30 MuHYT.
Cycnensuro 3areM oxnaxaanu a0 20-25°C B teuenue 1 yaca u nepememusanu npu 20-25°C B
teueHne 1 wyaca. CycneHsuio QUIBTPOBAIN M (UIBTPOBAIBHYIO JIEHNELIKY HPOMBIBAJIH
NpeABAPUTENIHHO CMEIIAHHBIM PACTBOPOM MeTaHoja U Bozbl (10,2 51/10,2 11). @unbTpoBaiIbHYIO
JeTelIKy 3areM cyurid B Bakyyme mpu 45-55°C B Teuenue 16 9acoB [0 MONy4YEHHS
NIOCTOSIHHOW MacChl C TOJy4eHueM coenuHeHust ¢opmyisl ID B Buzme He coBceM Oenoro
TtBepaoro Bemectsa (1,29 kr, Boixon 93%, yucrora 100% mno nanabiv BOXKX, R:S=99,2:0,8 no
faHHBIM xupanbHoii BOXX). 'H-IMP (500 MT'u, DMSO-ds) & m.a. 9,10 (c, 1 H); 8,33 (x,
J=290Tmu, 1 H); 7,93 (¢, mup., 1 H); 7,90 (¢, 1 H); 7,78 (c, wup., 1 H); 7,69 (c, wup., 1 H); 7,52
(c, 1 H); 7,33 (xB., J=7,02 ', 1 H); 7,17-7,25 (m, 1 H); 7,17-7,25 (m, 1 H); 7,10 (1, J=7,48 I'y, 1
H); 6,98 (1, J/=7,55 T, 1 H); 5,90 (¢, 2 H); 3,92-4,05 (m, 2 H).

Cranus vi) B kr macmrabe: coueranue popmy.inl VI u HCI conu (15) ¢ moyuenuem
(R)-3,3,3-Tpudrop-2-(((5-prop-2-(1-(2-propdensun)-S-(uzokcazon-3-ua)-1H-nupaszon-3-
WJI)TH PUMHAHH-4-WJ1)aMHHO)MeTH)-2-THApoKkcunponanamuaa (Popmyaa ID).

®opmyay VI (53,5 mmons, 1,0 skB.), (15) (123 r, 59,0 mmomb, 1,1 3kB.),
muMetmicyibgokenn (40,0 M) u ocHoBanue Xynwura (21,4 r, 166 MMonb, 3,1 3KB.) 3arpyskajiu B
500-mn  cHaO)keHHBIH pyOalIKOW peakmMOHHBIN cOCyZA, CHAOKEHHBIH OTBEPCTHEM IS
BBOJZIa/BbIXOJ]a A30Ta, TEPMONAPON, XOJOAMJIBHUKOM M MEIIAIKOH C BEPXHUM IPHUBOIOM.
Peaxnuonnyro cmech Harpesanu no 100-105°C u Bbimepxkusanu npu 100-105°C munumMyMm B
teyenne 4 wyacoB. Ilo mamnbiM BOXKX, meron A, peakumst 3asepuniach (@Dopmysia
VI.®opmyaa ID momans: miomans % = 1,0). Peakuuonnyto cMmech oxnaxkaanu 10 58-63°C u
3aTeM B PEAKLHMOHHYIO cMech 3arpyxkainu metanos (160 mu) omHol nopumeit. K peakumnoHHOM
cmecu pobasnsuin Boay (60 mut) mpu 58-63°C B TeueHne 30 MUHYT U PEAKIMOHHYIO CMECH
nepemermnBany npu 58-63°C B TeueHue 15 MUHYT C moJydeHHEM 3aTpaBOUYHOro cios. CHoBa
nobasnsn Bony (140 mut) mpu 58-63°C B Teuenue 30 MUHYT U CYCIIEH3HMIO BBIACPKUBAIU TIPU
58-63°C B teuenue 30 munyT. CycreHsuro 3areM oxjaxaanu Ao 30-35°C B TeueHue 2 4acoB U
nepevenuaiu npu 30-35°C B Teuenne 1 yaca. CycneH3uro GuiIbTPoBaU U QUIBTPOBATBHYIO
JITIEIIKY MTPOMBIBATH MPEIBAPUTEIFHO CMEIIAHHBIM PacTBOpOM MeTaHosa U Boasl (100 mi/100
m1). @UIBTPOBAIBHYIO JIETIEIIKY 3aTeM CyLIHiu B Bakyyme npu 70-80°C B Teuenue 16 4acos 1o
MOJIy4EHHUsS] TOCTOSIHHON Macchl ¢ monydeHuemM ®opmyasl ID B Bume He coBceM Oenoro
TBepaoro BemecTsa (26,3 T, Beixon 96%, uncrora 99,3% mo manaeiM BOXKX). 'H-sIMP (500
MI'u, DMSO-ds) 6 m.a. 9,10 (c, 1 H); 8,33 (m, /=2,90 I'y, 1 H); 7,93 (¢, ummp., 1 H); 7,90 (c, 1
H); 7,78 (¢, mmp., 1 H); 7,69 (¢, mup., 1 H); 7,52 (¢, 1 H); 7,33 (x8., /=7,02 I'y, 1 H); 7,17-7,25
(m, 1 H); 7,17-7,25 (m, 1 H); 7,10 (1, J=7,48 I',1 H); 6,98 (1, J=7,55 I'y, 1 H); 5,90 (¢, 2 H);
3,92-4,05 (m, 2 H).

Cragua G): nepexkpucrajimzauus coeguHeHusi ¢opmyast ID ¢ noayuyenuem

noaumop¢Hoii ®opmbl B coeaunenuss gpopmyanl ID (coorBercTBYeT cTagusim A”), B”),
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C”), D”) u E”) B cnocobe mosaydeHusi coeanHeHusi (popmyani ID umam B KOHKpeTHOM

BApHAHTeE ocyuecTBeHus 18).

CH4CN, H,0
0]
N 3 NH
HHO CFy
Co1H16F5N7O3 CayH1FsN703
Moxn.macca | 509 40 MON . MACEA | 509140
eopmyna ID dopmyna 1D dopra B

@®opmyny ID (25,7 r, 50,5 MMOJIb), MONYyUEHHYIO BbIlIe, aneToHUTpHI (386 M) U BOAy
(68 mur) 3arpyxanu B 1-1 cHaO)KeHHBIH pyOaIIKol peakHOHHBIN cocyd. PeakunoHHYIO cMech
nepeMelnBad P HU3KOH ckopocTH M HarpeBamu 1o 70-75°C nmo pactBopeHusi Oosblueit
4acTH TBEpABIX BemiecTB. PactBop B 1-m cHaOkeHHOM pyOamIkoil peakLHOHHOM COCyIe
¢$unbTpOBaNN Yepe3 BCTPOCHHYIO B JIMHHUIO TA30BYIO JUCIIEPCHOHHYIO TPYOKY (KpymHas ¢ppurra)
B apyroii 1-m cHaOeHHbIH pyOammkoil peakIHOHHBIA cocyn. PeakunoHHYIO CMech 3arem
HarpeBamu 10 70-75°C ¢ monyueHneM pacTBopa u 3arpykanu Bony (318 mu), monnep:kusas npu
5TOM Temnepatrypy mnaptuu Bbiue 65°C, B TeueHue 30 munyT. IlonydeHHyr CycrneH3Ho
nepememinBanu npu 65-72°C B teuenue 1 yaca u oxyaxnanu 10 0-5°C B TeueHHEe MUHUMYM 2
yacoB U Beigepxkusanu npu 0-5°C munumym B TeueHue 1 vaca. CycneH3moo (QuIbTpOBaIM U
(GUIbTPOBAJIbHYIO  JIEMEIIKY  MPOMBIBAIM  IPEABAPUTENBHO  CMEIIAHHBIM  PacTBOPOM
aneroHUTpHia ¥ Boabl (125 mu/125 mut). @uiabTpoBaIbHYIO JICTIEIIKY 3aTeM CYLIMIH B BAKYyMe
npu 80-95°C munumywMm B tedenue 20 yacos ¢ noiyueHrneMm Popmy.st ID, ®opmsel B B Buze
6enoro TBepaoro Bemectsa (22,7 r, 88% sbixon). H-SIMP (500 MI'u, DMSO-ds) § m.1. 9,10 (c,
1 H); 8,33 (n, /=2,90 'y, 1 H); 7,93 (¢, mmp., 1 H); 7,90 (¢, 1 H); 7,78 (¢, mmp., 1 H); 7,69 (c,
mp., 1 H); 7,52 (¢, 1 H); 7,33 (xB., J=7,02 T'u, 1 H); 7,17-7,25 (m, 1 H); 7,17-7,25 (m, 1 H);
7,10 (T, J=7,48 I'u,1 H); 6,98 (1, /=7,55 I'y, 1 H); 5,90 (¢, 2 H); 3,92-4,05 (m, 2 H).

OnpeneneHue xapakTepucTHK KpucTawinieckoi ®opmel B coenunenus gpopmynni
ID

Kpucrammmanocts @opmel B popmyiner ID anammsuposanu meronqom XRPD. dopma B
XapaKTepU3yeTcss PEHTTeHOBCKON MOPOINKOBON NU(PaKTOrpaMMOid, MOKa3aHHOW Ha Dur. 3A,
3Bu3C.

B onmHom Bapuante ocyuectsieHuss Popma B xapaktepuzyercss OIHUM UM
Heckopkumu mukamu B XRPD crniekrpe mpu 18,8-19,1 °26.

Eme B ogHoM BapuanTe ocyiuectsieHuss ®opma B Xxapakrepusyercs OAHUM WIH
Heckoybkumu nukamu B XRPD cnekrpe, BoiOpanasiMu u3: 8,8, 16,4, 17,2, 18,8-19,1, 20,1 u
21,1-21,6 °26.

Eme B ogHOM BapuanTe ocyuectsieHus: ®opma B xapakrepusyercsi OMHUM UM HECKOJIbKUMU



172

nukamu B XRPD cnektpe, BeiOpannbivu u3: 8,8, 10,6, 12,6-13,0, 14,6, 16,4, 17,2, 18,8-19,1,
20,1, 21,1-21,6, 24,5, 25,3, 27,0-27,5, 28,9, 29,8 u 30,5 °26.

B HekoropbIx BapuaHTax ocyuectsiaeHuss @opma B xapakrepusyercs XRPD cniekTpow,
IO CYIIECTBY MOJOOHBIM TOMY, KOTOPBIH rokasaH Ha Pur. 3C.

B nmpyrux BapuanHTax ocyuectBieHus Popma B xapakrepusyercs OIHUM UIH
Heckonpkumu nukamu B XRPD cnextpe, BbiOpanHbiMu u3: 8,9 (76,55% otH. uHnT.), 174
(57,67%), 19,1 (100,00%) u 25,5 (52,26) °26.

B npyrux BapuanTtax ocymectBieHuss Popma B xapakrepusyercs OJHUM WU
HeckonbkuMmu mukamu B XRPD cnektpe, BbiOpaHHbiMu u3. 7,0 (44,44% otH. uHT.), 8,9
(76,55%), 17,4 (57,67%), 19,1 (100,00%), 20,3 (49,78%), 21,8 (36,16%) u 25,5 (52,26) °26.

B npyrux Bapuantax ocymectsieHus dPopma B xapaktepusyercs TeM, dTO
JIEMOHCTPHPYET IO CYINECTBY HEM3MEHEHHYIO PEHTTEHOBCKYIO MOPOIIKOBYIO AH(paKTOrpaMmy
NpU XpaHeHUH B TedeHHne 14 mecsueB B crabmiubHbIX ycioBusx 40°C u 75% oTHocUTEnbHON
BJIIAXHOCTH. PEHTreHOBCKHe NOpomKoBble audpaxrorpammbel i @opmel B no m mocne
XPaHEeHUs B 3TUX YCJIOBUX MOKa3aHbl HA Pur. 3B.

IIpumep 4. KpynHomacmitabHblii cuHTe3 coequHeHus (4°)

Br Oo— o—
N= a N= \:\ o N=
Br—&:}—l' BX_QN:}*F I’ /SjT(\N / F ]

) (6} )

R
k—)_( F
N-Q
/N — /
1\? d i f — I N
= F —
N / :}'F AN

2) @

Pearentsl u ycnosusi: (a) NaOMe, MeOH, -15 - -5°C, 1-2 4; (b) Cul, PdCIl>(PPhs),,
TMS-Auerunen, EtsN, 20-30°C, 15-204; (c) KF, MeOH, 20-30°C, 1-24, Bbixon 75-84% (3a Tpu
cragun); (d) n-BuLi, THF,(1°), -78°C, 1-34; (¢) NH(MeO)Me . HCl, 20-30°C, 0,5-1 4, EA,
CH;COOH, Bbixon 75-84% (3a nBe ctaaun),

2-6pom-5-¢pTrop-4-meToxkcunupumMuauH (6):

2,4-ITubpom-5-proprimpumuaus (5) (44,9 kr, 175,4 mons, 1,0 3xB.) u meranon (199 r)
nobasnsn B peakrop npu 20-30°C B atmocdepe N2. Cmecsy nepemeummBanu npu 20- 30°C B
tedeHue 0,5-19 10 mosHOro pacTtBOpeHus: coenmHeHus (5), 3aTeM oxyaxknamu no -15 - -5°C
(ITlpumeuanue: coenuHenune (5) MokeT ocaxkmathess mnpu Temmepatype Hmke 5°C). K
PEAKLMOHHON CMeCH OOABISLTH MO KaIusiM pacTBop MeTokcuaa Hatpus (35,0 kr, 192,9 monb,
1,1 5kxB.) B TeueHue 7 4, MOAAEPKUBAs MPH 3TOM BHYTPEHHIOI TEMIIEpaTypy Mexay -15 u -
10°C. (ITpumeuanue: Peakuust sk30TepMuyecKas. TeMneparypy cleayeT MOoAnep:KUBaTh HIKE -
10°C pns mMuHuMH3anuu modoyHoro Oucmerokcu mpoxaykrta.) Ilocime mobaeneHust ciemosaia
MIPOMBIBKA MeTaHOJIOM (22,6 kr). 3aTeM cMech nepemMernuBanu mpu -15 - -5°C B Teuenue 1-2

no 3asepuenus: peakuuu (IIpumeuanue: Temnepatypy cnenyer noanepxkusarb Huxke -10°C Bo
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Bpemsi IPC mpouenypsl). Peakiimonnyro cmech racuiii myteM godasienus pactsopa 2M HCI (10
kr) B tedeHue 10 munyTt mpu -15 - -5°C (Ilpumeuanue: pH cnemyer mosectu no 3-4). K
peakunoHHOM cmecu nobasnsian Boay (130 kr) (pH = ~6) u 3arem pacTBOp nepeMernBaiy B
tedenue 10-30 munyt npu -15 - -5°C u 3arem HarpeBamu 10 20-30°C. PeakiuOHHBIN pacTBOp
KOHLIGHTPUPOBAIM B BaKyyMe U1 OTIOHKM Oojbinedi wactu MetaHona (Ilpumeuanwue:
Temriepatypy pyOamku noxaepskuBanu Hiwke 30°C). IlonyueHHBIH OCTATOK SKCTPAarupoOBaIH
metun Tper-OytunoBbiM 3dpupom (MTBE) (350 kr), ocaxkmanu, pa3mensyii U BOAHBIN CIIOH
ynassmn. OpraHuyecKkuil Cioi 3aTeM MPOMBIBAN [Ba pa3a Boaow (2 x 200 kr) ansi JOBeIeHHs
pH Bomuoro cinosi mo ~7. OcraBumuiicsi opranudeckuii cyioit (MTBE) koHueHTpupoBaniu B
BakyymMe 10 5-6 obOwvema mpu Temmeparype Hmwke 30°C. JloOaBisin JOMOJNHUTETBHOE
xonmaectBo MTBE (150 kr) u 3arem noasepraiu AUCTHIUBILUN 10 5-6 o0beMa it KOHTPOJIS
coxepkanusi Boasl (Meronom Kapna ®umepa) B pactsope coenuHenus (6)/MTBE Ha ypoBHe
Hwke 0,5%. (Ilpumeuanue: Temmnepatypy pydamku nognepskuBanu Hwke 30°C). ITomyueHHBIH
PacTBOP HEMOCPENCTBEHHO MEPEHOCHIIN Ha CIEAYIOLIYIO CTaIui0 0e3 IOTOIHUTEIBHON OYHUCTKH.

5-¢Trop-4-meTokcH-2-((TPUMETHICHINI)ITUHHHI )N pUMUAUH (7):

Tpuwstunamun (35,2 xr, 347,8 monb, 1,98 5kB.) mobaBnsiam B pacTBOpP COEAMHEHUS
(6)/MTBE u 3aTeM CMeIIaHHBIH pacTBOP NETa3upoOBaJHM MyTeM OapOOTHMPOBaHHMS a30TOM B
teyerne 0,5-14 mpu 20-30°C. K cmecu nobasmsuiu Pd(PPhs),Clz (0,32 kr, 0,455 momns, 0,0025
skB.) 1 wogun menu (I) (Cul) (0,17 xr, 0,892 mons, 0,005 3kxB.) B atmochepe N2 u 3arem
nepememuBanu B TeueHne 30 wmuHYT. K peakuuoHHONH cMecnm MenieHHO A00aBIisu
stunmTpuMerwiicmiat (21,0 kr, 213,8 monb, 1,25kB.) B TeueHue 3- 4 4, MoAnep KUBasi PU 3TOM
BHYTpeHHIOI0 Temmnepatypy npu 20-30°C. (Ilpumedanue: peakiusi ciierka 5K30Te€pMUYECKasi.)
Cwmecp nepementnBanu npu 20-30°C B Teuenue 15-20 u o 3aBepiuenus peakuuu (Ilpumeuanue:
IPC xouTponb: ocraercst menbine yem 0,5% coenuuenus (6)). PeakLMOHHYIO CMeChb TacHiud
nyteMm nodasnenus pactsopa 2M HCI (126 kr) B Teuerne 10 munyt npu 20-25°C (Ilpumeuanue:
pH cnenyer nosectu no 1-2). PeakuMOHHBIN pacTBOp mepemMeuinBaiud B TeueHue 30 MuH,
OCaKIau, pa3feNisuld U BOAHBIA cioi yxansian. OpraHMYecKuil CJIOH CHadajga MpOMBIBAIH
Bomoit (1 x 202 kr), 3arem 10% pactBopom N-anermn-umcrenna (1 x 258 kr), 7% BOOHBIM
pactBopoMm NaHCOs (1 x 248 xr) u B 3aBepuieHue 10% BonmubiM pactBopoMm NaxSO4 (1 % 178
kr). Opranmueckuii cioii obpadareiBanu nupkyssinuedrk CUNO (¢ 3M CUNO yrieponHoit
cucreMoll (uibTparu) B Te4YeHHWe 18 U uA  ynaJeHus MajulaueBbIX TPHMECeH, ¢
nocienyroueid npomeBkoi npu nomomu MTBE (150 kr). OcraBmuiics OpraHUYeCKHi CIOM
(MTBE) koHuentpupoBann B BakyymMe 10 3-4 oOvema mnpu Ttemneparype Hmwke 30°C.
Hobaensmn meranon (280 kr) m 3aTreM MNOABEprajid MUCTHUBILMU 10 3-4 o0bema mpu
temnepatype Huwke 30°C. IlomyudeHHBIH pacTBOpP HEMNOCPEACTBEHHO MCIIONb30BAIN HA
crenyroen craaun 0e3 TOTMOJHUTEIbHOW OYUCTKH.

2-3THHHUA-5-PpTOp-4-MeTOKCUITUPUMHAHH (2):

@ropun kamust (244 1, 4,2 monb, 0,023 3kB.) 0OaBISNIM B PACTBOP COENMHEHHS
(7)/meranona B atmocdepe N2 u 3aTeM cMech nepeMennpanu B Teuenue 1-2 4 npu 20-30°C no

3aBepuienusi peakunu ([Ipumedanue: IPC xoHTposb: ocTaercs menbine 4eMm 0,5% coenuHeHus
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(7)). Peakunonnyro cMmech racuiu nyrem pobdasnenust Boasl (180 kr) B Teuenue 10 MuHyT nipu
20-30°C (Ilpumeuanwue: [amenne sIBISIETCS ClIerKa 3K30TEPMHUYECKUM). PEaKIIMOHHYIO CMeCh
KOHLIGHTPUPOBAIM B BakyyMe 10 3-5 o0beMa [0 OTIFOHKM OOjblIeld YacTH METaHoJa
(ITpumeuanue: TemnepaTypy pydOawmku cienyer noxaepxusath Huwke 30°C). 3atem k cmecu
nobasnsimu MTBE (250 xr), cmech nepememiuBany B TedeHHE | 4, OCaKAaiM, pa3eisIm.
Oprannueckuii CjIoW COXpaHsUIM, a BOAHBINA cjol moBTOpHO 3KcTparupoBain MTBE (80 kr),
OCAKAANM, pasfeisuii M BOAHBIN cioil cimBanu. OOBEAMHEHHBI OpPraHUYECKHH CIIOH
npombiBasi Boaol (1 x 100 kr) u 3areM MOJyYeHHbIH OPTaHUYECKUH CJIOH KOHLIEHTPUPOBAIU B
Bakyyme 10 3-4 obwvema (IIpumevanue: TemmnepaTrypy pyOalku clenyeT MOAAepKUBATb HUXKE
30°C). HobGasnsimn Merwianukiorekcad (200 kr) u 3areM NOABEPraiy JUCTHIUBILUU 10 3-4
oobema mpu Ttemmeparype Hmwke 30°C. TlonydenHwili pactBop oxyaxmanu jao 0-5°C wu
NepeMelIBaId B T€YeHHE 3 4. PEakIMOHHYIO CYCMEH3UI0 (MIBTPOBAIA U (DHIBTPOBAIBHYIO
JIETIEIIKY TPOMBIBAIA TNPEABAPUTENBHO OXJIAXKIEHHBIM METWJILMKIOreKCaHoM (60  kr).
BrigenenHyro MoOkpyroo Jenemiky cymuid B Bakyyme npu 20-30°C B TeueHue 24-48 4 ¢
NOJIyYeHHEM YKa3aHHOTO B 3aroJIOBKE COCOUHEHHS B BHIE HE COBCEM O€Joro TBEPAOro
semectsa (20,1 xr, Bexon 83%, uncrora no AanHeM BOXKX=99,8%, anamu3z=97,8%). 'H AMP
(400 MI'y, XJIOPO®OPM-d) 6 m.a. 3,00 (1, /=0,86 I'n;, 1 H), 4,04 (c, 3 H), 8,22 (&, J/=2,69 I'y,
1 H).

(E)-3-(5-¢Top-4-MmeTokcHNUPUMHANH-2-11)-1-(M30Kca30a-3-11)-3-
(MeTokcH(MeTHI)aMHUHO)NIpon-2-eH-1-0H (4°):

Coenunenue (2) (20,0 kr, 128,6 monb, 1,0 3kB.) u Terparunpodypan (THF, 108 kr)
nobasnsinu B peakrop (R1) mpu 20-30°C B armocdepe N2. Cmech nepemennBanu mpu 20-30°C
B TeyeHue 0,5-1 4 10 monHOro pacTBopeHHs coeauHeHus (2), 3aremM oxiaxaanu ao -90 - -75°C
(ITpumeuanue: coenuHeHne (2) MOXKET OCaKAATbCS MPHU HU3KOM Temmepatype). K peakunoHHO
cMecH 00aBJsUTH MO KaIruisiM pacTBop H-Oyrwuutusi, 2,5M B rekcane (39,0 kr, 139,2 mosb,
1,08 5kB.) B Teuenue 11 4, mommep:kuBasi MpuU 3TOM BHYTPEHHIOK Temreparypy Hioke -85°C.
(ITpumeuanue: Peakuusi sk30TepMudeckas. Temmeparypy cieayeT Noanep:kuBaTh Hmke -75°C
U1 MUHIMH3aLUK TOOOYHOTO NMPOAyKTa nmonuMepuszaunu. B nponecce nobasnenus Habmroaamm
HE COBCeM Oellyro Bsi3Kyro cycreHsnro). [locne nobOaBneHus cienoBajia MPOMBIBKA MPOTOHKOU
THF (18 kr). 3arem cmecp mnepememuBamu npu -85°C B teuenme 2 4. N-Merokcu-N-
METHIIN30KCa30J1-3-kapookcamun (5) (22,8 kr, 146,0 monb, 1,1 5KB.) 3arpy»Kajii B peaKIIUOHHYIO
CYCIIEH3UI0 Yepe3 KaleJbHyl0 BOpPOHKY B TedeHHe 3 4acoB, MOAJEpKHUBas IPU OSTOM
BHYTpeHHIOIO Temrneparypy Huke -80°C. (Ilpumeuanne: Peakius cierka s3Kk30TepMHUYECKas, U He
coBceM Oenasi CyCNeH3usl MOCTENEHHO MpeBpallajach B KOPHYHEBYI cycreH3uro.) Ilocne
nobasnenust cienoBaia npombeiBka nporonkoid THF (18 kr). 3arem cmeck HarpeBanu 1o -70 - -
60°C B Teuenue 1 4 u 3ateM nepemerinsanu npu -70 - -60°C B Teuenue 1,5 4. B 310 Bpems N,
O-numermnruapokcuamud ruapoxjopun (3,9 kr, 39,9 monb, 0,3 3KB.), JNEASHYIO YKCYCHYIO
kuciaoty (8,0 kr, 133,2 monb, 1,03 3xB.) u stunanerar (EtOAc) (190 xr) nobasysian B APyroi
peaktop (R2). Peakumonnyio cmech mnepemernuBamu npu 20-30°C B Tewenme 0,5-1 9 ¢

noyiyueHueM pactsopa u oxyaxaanu 1o 0-5°C u 3arem nepememmsaiu npu 0- 5°C B TeueHue
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0,5-6 4. PeakyuoHHy0 cMech nepeHocuiy U3 R1 B MHTEHCHBHO MEpEeMeIInBAEMbli KUCJIOTHBIN
pactBop B R2 B Teuenue 10-60 MuHyT, nmopnepskuBas IPU 5TOM BHYTPEHHIOK TEMIIEPATypy
Hwke 10°C. Tlocne nepeHoca cnenosana npombsiBka nporoakoil EtOAc (92 kr) nmst mpoMbIBKU
R1, u cmech oOvenunsuin B R2. 3arem k peakuuonHoit cmecu B R2 noGasisuiu 7% pactBop
OukapOonara Hatpust (120 xr) u cmecy HarpeBanu 1o 20-30°C u 3arem nepemernnsamy npu 20-
30°C B Tteuenne 0,5-1 u. (Ilpumeuanue: Peakuuio KOHTPONUPOBAIN IyTE€M TalleHUs
PEaKLMOHHON CMecH B alleToHUTpuiie/Boae U coobmanu naHHsie IPC). IBa cnos pasgensiii u
BOIHBIN cyiol ciauBanu. OpraHudecKuil ciioi mpombiBajiu aBa pasa 10% pacTtBopom cynbdara
Hatpusi (2 x 130 xr) m 3areM (QUIBTPOBANM 4Yepe3 IIENIUT, 3aTeM ClIeOBajia MPOMbIBKA
nporoukoii EtOAc (57 kr). OObenuHeHHbI (UIBTPAT KOHLUEHTPUPOBAIH B Bakyyme 10 3-4
oowema (ITpumeuanue: Temnepatypy pyOamnku cienyer noanepskusath Hipke 40°C). JlobaBnsiu
metaHod (170 kr) u 3aTeM MOABEPraii AUCTHILLIIHUA 10 3-5 o0beMa MpH TeMIepaType HUXKe
40°C. IlonyuenHslii pacTBop Harpesanu ao 60-70°C u nepemeuuBanu B TedeHue 0,5-1 4 u
3aTeM rmocTeneHHo oxjaxaanu no 0-5°C B Teuenwe 8-9 4. PeakuMOHHYIO CYCHEH3UIO
nepememuBanu npu 0-5°C eme B TeueHne 5-8 4 u 3areM (QUIBTPOBAIH, (UIBTPOBAIBHYIO
JIeTIeIIKy TMPOMBIBAJIM TPEABAPUTENBHO OXJIAKIACHHBIM METAHOJIOM. BbIIENeHHyI0 JeneuKy
cyuunu B Bakyyme npu 30-40°C B TeueHue 24-48 4 ¢ mojydeHHEM YKa3aHHOTO B 3aroJIOBKe
COEMHEHUs B BHJIE HE COBCeM 0esoro TBepaoro Bemectsa (28,95 kr, Bexon 73%, 4ucToTa 1o
nanHeiM BOXKX=99,5%, ananu3=98,7%). 'H SAMP (400 MI'u, XJIOPO®OPM-d) & m.1. 3,03 (c,
3 H), 3,71 (c, 3 H), 3,99 (c, 3 H), 6,46 (c, 1 H), 6,55 (n, J=1,71 I'y, 1 H), 8,30 (7, J/=1,71 I'yy, 1
H), 8,34 (n, /=2,69 I'y, 1 H).
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®OPMYJIA U3OBPETEHUA
1. Crioco® nonyuenust coenuHeHust popmyinel [V:
R!' ,—R?
LN

)
_RE
H/\N
F R
dopmyna IV

2

BKJTFOYAOLIHIA CIEAYIOLIHE CTAAHU!
1) coueranue amunaa popmy.isi (1):
0]
I
(1)

C MUPUMUIUHOBBIM COeAHEHHEM (HOpMYJIBI (2):

O_
N
e
-

2)

2

B alipOTOHHOM OPraHUYCCKOM PAaCTBOPUTEIIC B MPUCYTCTBHUU OCHOBAHUA C IIOJYUCHUECM,

MOCJIe TAIIeHHsT KHCIIOTON, POMEKYTOYHOTO COeTUHEHHs (popMyJibl (3):
O N
&%{f N
R’ N=
O_
(3)

i) mpm pH >5, HeoOs3arenbHOo B mpucyrctBuu  nobasieHHoro N,  O-
IUMETHWITHIPOKCUIIAMUHA WJIM €ro COJIM, CMECH JaloT MpPOpearupoBaTb C TMOJYYECHUEM

coenrHEeHUs1 popmyinl (4):

1i1) ocyIIecTBI€HHE KOHACHCALMH COEeOUHEHUs1 Gopmyibl (4) ¢ ruapasHOM (HOPMYJIBI
R?-CH>-NH-NH; unu ero cojbio, HeoOA3aTeIbHO B MPUCYTCTBUM OCHOBAHMS, C MOTyYeHHUEM

coenuHenus Gpopmyer 11,



OMe
F
dopmyna I

2

V) neMeTunupoBaHue coenunenus Gopmysl Il ¢ mony4deHrneM CIUPTOBOTO COSTUHEHHUSI

dbopmysl (9):

F
)
2
V) XJIOpUPOBaHHE CIHUPTOBOTrO coenuHeHust (opmynsl (9) dochopunxiaopuaom wu,
HeoOs13aTeIbHO B NPUCYTCTBHM OCHOBAHUS, B alPOTOHHOM OPraHMYECKOM pAacTBOPUTENE C
nojiyueHueM coenuHerus popmydsl 111

R'  ,—R?
N

! N

N™ SN

I
A,
F

$dopmyna ll
u

Vi) B3aUMOJIEHCTBUE C AMUHOBBIM coeuHeHueM Gpopmyisl (10):
RB

HN 7

{10)

¢ coennneHneM opmyiel 111, HeoOs3aTENPHO B MPUCYTCTBUY OCHOBAHHMSA, C MOJIYICHHEM
coenuHenus popmyisl IV, rae:

R! nmpencraenser coboii  QeHun MAM  5-6-ujeHHOE TIeTepOapHJIbHOE  KOMbIIO;
HEeoOs13aTeNIbHO 3aMEeIeHHbIE 3aMECTUTEISIMH, BIUIOTh O TPEX, HE3aBUCHMO BBIOPAHHBIMH M3
IPYIIBI, COCTOSIIIEN U3 rajoreHa Uil MeTUIA, Ie YKa3aHHOE 5 Uiu 6-4JIEHHOE reTepoapuIbHOE
KOJIBLIO COZEPIKUT A0 3 KOJBLEBBIX aTOMOB, BBIOPAHHBIX U3 Tpynibl, cocrosimeit u3 N, S wiu O;

R? npenctaBnsier coGOH (eHHN MIM  O-UJEHHBIA TeTepOapull, HEOOS3aTENbHO
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3aMeIleHHbIH, BIJIOTh 10 TPeX, 3aMeCTHTENsIMH R’; rle ykazaHHOe 6-4eHHOE reTepoapuibHOe
KOJIBLIO COAEPKUT 10 2 KOJbLEBBIX aTOMOB a30Ta,

KaxbIi R® He3aBUCHMO MpeCTaBseT COOOM METHJI, METOKCH HJIH TajloreH

R® npencrasnser coboit Bonopon unu Ci.4 ankui, 3aMmernennblii 0-3 3amecturensamu R¥,;

R’ npencrasnsier coboit Bonopon uau Ci4 ankuj, 3ameineHHblii 0-3 3amecturenamu R,

kaxnbiii R® HezaBucumo npencrassier co6oit -OH, Ci-3 raoreHaKui Ui rajoreH.

2. Cnoco0 nonyuenusi coequHeHus: popmyibt [V:
R? /_R2

//‘N

N™ SN
% .R®
N
F R
dopmyna IV

BKJTFOYAFOIITHI CICAYHOIINE CTaAUN:

1) coueranue amuaa popmy.si (1):

C MUPUMUIANHOBBIM COeAMHEHHEM (HOpMYJIbI (2):
O_
N
—{
=
2

B allpOTOHHOM OPraHUYCCKOM PACTBOPUTEINIC B MPUCYTCTBHUU OCHOBAHUA C IIOJYUYCHUEM,

TOCJIE TAlIEHHsT KHUCIIOTOM, MPOMEKYTOYHOT'O COeTMHEHHs (hopmyJibl (3):

Q N
= ¢ N—f
R’ N=

(3)

i) mpm pH >5, HeoOs3arenbHO B mpucyrcTBuu  nobasneHHoro N,  O-
IUMETHIITHIPOKCHIIaMuHa 1k ero conu (Hanpumep, HCI conm), cmecn parot npopearuposath ¢

NoJTyueHueM coearHeHust Gopmyisl (4):
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iiia) ocylIecTBIeHUE KOHIEHCALIMU CoeanHeHus1 (opMyJibl (4) C TUAPA3UHOM (HAMIPUMED,
THIPA3HH TUAPATOM) C TIOJIYYEHUEM CoeuHeHus popmyJibl (24):
R1

/

NH
=N

NN

|
K%\Ol\lle
F
(24)

2

iiib) amKWIMPOBaHHE MPOMEKYTOUHOrO coenuHeHHs (Gopmynbl (24) aTKUIUPYIOIIUM

areHToM (popmyJiel (22) ¢ monydeHueM coequHeHus popmydsr 11

R N /—R2
[ N
O
2 -
(22) dopmyna ll

2

1v) memerunrpoBanue coequHeHus popmydsl I ¢ mogyueHneM CMpPTOBOrO COSAMHEHMSI
bopmyst (9):
R!  ,—R2
N

I N

V) XJIOpUpPOBaHHE CHUPTOBOro coenuHeHus (opmynsr (9) dochopmxnopumom ¢

nojiyueHueM coenuHerus popmydsl 111
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R! R
N

2N

NN

|
LA
F
dopmyina |l

2

Vi) B3aUMOJIEHCTBHUE aMHUHOBOTO coenuHeHus popmyibi (10):
RG
HNL,

(10)

¢ coennneHneM opmyiel 111, HeoOs3aTENPHO B MPUCYTCTBUU OCHOBAHHMS, C MOJYYCHHEM
coenuHenus popmyisl IV, rae:

R! nmpencraBnser coboii QeHun MmM  5-6-ujeHHOE TIeTepOapHJbHOE  KOMbIIO,
HEeOoOs3aTeNIbHO 3aMEIeHHbIE 3aMECTUTEISIMH, BIUIOTh O TPEX, HE3aBUCHMO BBIOPAHHBIMH M3
IPYMIIbI, COCTOSALIEH U3 rajoreHa Wil MeTuja; Iie ykasaHHoe 5 WIH 6-uJieHHOE IreTepoapuiibHOe
KOJIBLIO COZEPIKUT A0 3 KOJBLEBBIX AaTOMOB, BBIOPAHHBIX U3 Ipymibl, cocrosimei u3 N, S wu O;

R? mpencraBnser coGoil  (eHW WM 6-4IEHHBI TeTepoapui, HeoOs3aTebHO
3aMeIEHHbIH, BIJIOTh 10 TPEX, 3aMeCTHTENsIMH R’; rie ykasaHHOe 6-4leHHOE reTepoapuibHOe
KOJIbLIO COAEPKUT 10 2 KOJBLIEBBIX aTOMOB a30Ta,

Kaxbli R He3aBUCHMO TpefcTaBiseT coO0l METUI, METOKCH MJIH TaJIOTeH,;

X mpencrasisier cobol ymaisiemyro rpymmy, BeiOpannyto u3 -Br, -1, -Cl, -F u a¢dupa
Cynb(pOKHCIOTHI (HapuMep, Me3uaTa, To3wiaTa wim Tpudara);

R® npencrasnsier coboit Bomgopon umu Ci.4 akun, 3aMernenHsblii 0-3 samecturensmu R¥;

R’ npencrapnser coboit Bogopon uau Ci4 ankui, 3amenteHHblii 0-3 3amecturenamu R,

kaxbii R® nesasucumo npescrapnser coboit -OH, C1.3 raloreHanku il rajorex,
3. Cnocob mo m.1 wmm 2, roe coenuHenue (opmynbl (2) MOAYYArOT CIOCOOOM,
BKJIFOYAO LM CJICAYIOLIUE CTaNUU!
a) B3aUMOJIEHCTBHE TUOPOMITUPUMUIUHOBOTO COeNUHEHHs (PopmyJbl (5):
Br

N
Br—¢ N—r
=
(5)

C OCHOBaHHEM B METaHOJE HJIH METOKCHUAHOM COJIBIO B AIIPOTOHHOM DPACTBOPUTEIIE C

MOJTy4YeHHEM OpPOMITMPUMHUIMHOBOTO coerHeHUsT (hopMyibl (6):
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b) COYeTaHue OpOMITUPUMUAMHOBOTO  COEAMHEHUS bopmyibl (6) v
STHHUJITPUMETUJICHIIAHOM, B alpPOTOHHOM OPraHHYeCKOM pacTBOpHUTENE B MPUCYTCTBHH
ocHoBaHusi U Pd karamusatopa u, HeoOs3atenbHo, B mpucyrctBuu Cu(l) karammsatopa ¢

nosiyueHueM coenrHenust Gopmy.ibi (7):

o_
N
—>Si%</ }—F
=

(7)

u

2

C) AeCHIMINpOBaHUE coenuHeHHus ¢Gopmynsl (7) € MONyYeHHEM MUPUMHIHHOBOTO
coennHeHUs1 popmyisl (2); u/mmu

rne coenuHeHue Gopmyel (1) MONYyYaOT MyTEM B3aUMOAECHCTBUS KapOOHOBOW KUCIIOTHI

dbopmysl (8)

0
EN

R' “OH

(8)

C OKCAJTHJIXJIOPUIOM WJIM SKBUBAJICHTHBIM PEAreHTOM IS AMUIAHOTO CBSI3bIBAHMS, 3aTEM
¢ N, O-IUMEeTHITUAPOKCHUIAMHUHOM HJIH €r0 COJIbIO, B MPUCYTCTBHHM OCHOBAHHS C MOJYYEHUEM
amunaa popmysl (1).

4. Cnioco0 mo mrobomy u3 nn. 1-3, roe

i) R! mpencrasnser coboii S-uneHHOE reTepOAPUIBbHOE KOJBIIO, MPEeANouTUTeNbHO, R
NPeCTaBiIsieT COOOW He3aMEIleHHOE S-4YJIEHHOE TeTepOapuiIbHOE KOJIBIO, coaepskainee 1m0 2
KOJIBLIEBBIX T€TEPOATOMOB, BBIOPAHHBIX U3 rpymibl, coctosmeii u3 N u O;

ii) R? mpencrasnsieT coboil (eHun, HeoOA3aTeNbHO 3aMEIeHHBIH, BILIOTh A0 JABYX,

3amectuTenamu R’ mpemmoututensHo, R? mpencrasnser coGoil  (eHun, HeoOs3aTeNbHO

R5

3aMelleHHbIi oiHuM 3amecTutesieM R unu R? npencrasnen gpopmyoii

2

iii) R? mpencraBnser coGoil 6-uNeHHbI TreTepoapui, HeoOS3aTeNbHO 3aMELIEHHBIN,
BILJIOTH 10 JBYX, 3aMecTMTeNsMu R, M rje ykazaHHOe 6-4I€HHOE IeTepOapUIIbHOE KOJbIIO
COZIEPIKUT 10 2 KOJIBLIEBBIX ATOMOB a30Ta,

iv) R® He3aBUCHMO MpeCcTaBseT cOOO METU UM rajoreH, MPeANOYTUTENLHO, KasK bl
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R’ He3aBUCHMO MpeECTaBseT cOOOM ragoreH; uiu kaxaeli R npencrasnser coboii ¢prop;

v) R® npencrasnser coboit Bogopon umu Ci-2 ankun, 3amelleHHbli 0-3 3aMecTUTeIAMU
R® npennoururensho, R npencrasaser coboii Bogopox.

vi) R” npencrasnsier coboit Bogopon unu Ci-2 agkun, 3aMelieHHblii 0-3 3aMecTUTeIAMuU
R® npennoururensho, R npencrassier coboii Ci.2 ankui, 3aMernenHsblii 3 3amecturensmMu R®;

vii) kaxapii R® nesapucumo npencrasnser coboit -OH umu TpudropmeTu,

viii) R! npexncraBiaser coGoii He3aMeleHHOE S-ulleHHOE TIeTepOapHibHOE KOIbIIO,
cozepskaliee 10 2 KOJbLEBBIX MeTEPOATOMOB, BIOPAHHBIX U3 IPYIIbI, coctosieit u3 N u O;

R? mpencraBnsier coboii QeHmn, HeoOsA3aTeNbHO 3aMEleHHBI ONHMM HIM JByMs
3amectuTesamMu R’;

kaxbli R npencrasnsier coboii prop;

R® npencrasnser coboit BOOOpoOX;

R’ npencrasnster coboii Ci amkum, 3aMereHHeli 3 3amectutensmMu R®) u xaxeii R®
He3aBUCHMO rnpencTasisier codoit —OH umm Tpudropmern;, w/umm

ix) R! npencrapnser coGoil He3aMelleHHOE S5-4jeHHOE TI'eTepOapUIbHOE KOMbIIO,
cozeprkaliee 10 2 KOJbLEBbIX [eTepOaTOMOB, BHIOPAHHBIX U3 IPyMIbl, coctosimei u3 N u O;

R5

R? npencrasnser coboii :

kaxbii R npencrasnsieT coboii Gprop;

R® npencrasnser coboit Bonopon;

R’ npencrasnster coboit Ci-2 ankumn, 3amemenHbi 3 3amecturenamu R u xaxnprii R®
He3aBUCHMO npencTasisieT codoit -OH unu Tpudropmer.

5. Cnocob o mobomy u3 nn. 1-4, rae:

1) OCHOBaHHe Ha CTAJMH 1) MPencTaBisieT co00il H-OyTHIUTUTHH;, 1/ 1K

i1) cmoco0® BKJIIOYAET KOHTAaKTUPOBAHME MPOAyKTa peakiuu amuaa ¢opmynsl (1) u
NUPUMHIMHOBOTO coenuHeHus Qopmyner  (2) ¢ pactBopoM, Bkiovanomum N, O-
AMMETHIITHAPOKCHIIAMIH WJIA €70 COJIb, U KUCIIOTOM C MOjlyueHneM coenuaerust Gopmysi (4);

MPENMOYTHTENIBHO, PAcTBOP BKJOYaeT N, (O-IUMETHITHAPOKCUIAMHH THIPOXJIOPHI,
KHCJIOTa TPENCTaBJIsieT COOOM BOMHYIO KHCJIOTY, MPENNOYTHTENBHO, KHCJIOTA TMPENCTABIISIET
co00ii XJIOPHUCTOBOAOPOIHYIO KUCJIOTY; MIJIM KHCJIOTa MPENCTABIISIET COOOM JIEATHYIO YKCYCHYIO
KHCIIOTY.

6. Crioco0 nony4enus: coenuHenus Gopmyaa VII:
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O. R
2O
N
//N

N™ SN

| 6
%N,R

F R’
$opmyna VI

BKJIFOYAFOIIHI CIEAYHOIIHUE CTa UM

1) coueranue amunaa st Gopmyasr (1°):

(17

C MUPUMUIUHOBBIM COeAHEHHEM (HOpMYJIBI (2):

O_
N
= :\S—F
-

(2)

2

B alipOTOHHOM OPraHUYCCKOM PAaCTBOPUTEIIC B MPUCYTCTBUHU OCHOBAHUA C IIOJYUYCHUCM,

MOCJIE TAIIEHHSI KHCIIOTOMH, IPOMEKYTOYHOTO CoeTuHEH s (popmyJisl (3°):

< 2 -
—

(3"

i) mpu pH >5, HeoOs3arenbHo B  mpucyrctBuu  nobasieHHoro N,  O-
OUMETHITHIPOKCUIAMUHA WJIM €r0 COJIM, CMECH JalT NpPOpearupoBaTb C TMOJYYCHHUEM

coenrHeHUs popmyinl (4°):

111) oCcyIIeCTBIICHHE KOHIEHC ALY COeNMHEeHNUsT (hOpMYyJIbI (4°) ¢ TUIpa3uHOM (HOPMYITBI
F

CHy—NH—NH,
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HNJIN €ro COJIbHO, HEOO0s3aTEILHO B NPUCYTCTBUU OCHOBAHUsA, C MOJIYYCHUEM COCAUHCHUSA

o. R
N
=LA
N
//N

N”N

I
-

F
dopmyna V

bopmynsl V:

2

1V) JeMeTUIupOBaHue coequHeHus: popmybl V ¢ MOJy4eHHEM CIHPTOBOTO COSAMHEHHUSI

bopmyst (9°):

V) XJIOpUPOBaHHE CHHUPTOBOro coenuHeHus Gopmynel (9”) dochopunxnopuaom c

O. R
L0
N
//N

N” N

(L

F
dopmMmyna Vi

noJiy4eHueM coenuHerust GpopmyJibl VI

o Hu

2

Vi) B3aUMOJIEHCTBHE aMHUHOBOTO coequHeHus popmys (10):

RG
HN

(10)

¢ coenuHeHneM ¢popmyiiel VI, HeoOs3aTenbHO B IPUCYTCTBIHM OCHOBAHMUS, C TIOJIYYEHUEM
coenuHenust popmynnl VIL roe:

R® npencrasnser coboit Bogopon unu Ci.4 ankui, 3aMmernennblii 0-3 3amecturensamu R¥,;
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R’ npencrasnsier coboit Bogopon uau Ci4 ankui, 3ameinneHHblii 0-3 3amecturenamu R,

kaxnbiii R® Hezaucumo npencrassier coboit -OH, C1-3 TaNoreHa K UK TaJIOTeH.

7. Crioco0 nony4denus: coenunenus popmyiner VII:
0. R
2O
N
[ N
N™ N

dopmyna VI

BKJTFOYAFOIITHI CIEAYHOIIUE CTaAUN:

1) coueranue amuna popmysl (1°):

(1%

C MUPUMUIANHOBBIM COeAMHEHHEM (HOpMYJIbI (2):

O_
N
= :\§7F
=

2)

2

B alipOTOHHOM OPTaHUYCCKOM PACTBOPUTEJIC B IPUCYTCTBUU OCHOBAHUA C NOJYUYCHUEM,

MOCJIE TAlIeHHsI KUCJIOTOM, MPOMEKYTOYHOTO coeuHeH s popmyJibr (3°):

) N
7 N
N N=
o

3"

i) mpm pH >5, HeoOs3arenbHO B  mpucyrcTBuu  nobasieHHoro N,  O-
OUMETHIITHIPOKCHIIaMiuHa 1k ero conu (Hanpumep, HCI conn), cmecu paroT npopearupoBath ¢

NOJIy4eHHEM coeuHeHHs popmyJbl (4°):

F
/
N =N
\ —
N-O
@ /7 N

2

illa) OCylLIecTBJIeHHe KOHIEHCALMU coenuHeHus: ¢opmysbl (4’) € TUAPASHHOM
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(HarpuMep, THAPA3HH TUAPATOM) C TIOJTY4YEHHUEM coennHeHHs GopMyJbl (24°):
O\N
\/

OMe
F
(24')

2

iiib) ankuIUpOBaHME MPOMEKYTOYHOrO coenuHeHHst (HopmMyibl (24°) aTKUIHPYIOLIUM

areHToM (opmyibl (23A) ¢ IOTy4EHUEM COeTUHEHHS HOPMYJIBI V:

O. R
N
2O
N
/,N
F |\|| ~N
=
Cpronen o
F

(23A) $opmyna V
>
V) meMeTUIMpOBaHUe COeNMHEHUST POPMYJIbI V ¢ MOJYUEHUEM CITUPTOBOTO COEAMHEHUSI

dopmysl (9°):

V) XJIOpUPOBaHHE CHHUPTOBOro coenuHeHus (opmyner (9”) docdopunxnopuaom c

nosiyueHueM coenuaerus Gopmysl VI
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O. R
2O
B

Z

)
%Cl
F

dopmyna VI -

2

Vi) B3aUMOJEHCTBUE AMHUHOBOTO coequHeHus popmyibi (10):
RB
HN\RT
(10)

¢ coenuHeHneM Gopmyiel VI, HeoOs3aTenbHO B IPUCYTCTBUH OCHOBAHMUS, C TIOJIYYEHUEM
coennnaenus popmynnl VIL roe:

X mpexcrasiser cobol ymansemyro rpymmy, BeiOpannyoo u3 -Br, -1, -Cl, -F u s¢wupa
CyIb(POKUCITOTHI (HAaIpUMep, ME3HJIaTa, TO3MIATa WK TpudIara);

R® npencrasnser coboit Bogopon unu Ci.4 ankui, 3amemnensbii 0-3 3amecturensamu R¥;

R’ npencrasnsier coboit Bogopon uau Ci4 ankui, 3ameineHHblii 0-3 3amectutenamu R,

kaxbii R® HezaBrucumo npencrapiser coboit -OH, C1.3 raoreHanku Uik FajoreH.
8. Crtoco6 mo m. 6 unu 7, rae:
1) coenrHerne GOPMyJIBI (2) MONYHarOT CIOCOOOM, BKIIFOUYAIOIIUM CIIEAYIOIUE CTAIHH:
a) B3aMMOJIEHCTBHE TUOPOMITMPUMHINHOBOTO CoenuHeHus: popmyisl (5):
Br

N
Br— V)—F
=

&)

C OCHOBaHHEM B METAHOJIE WJIM METOKCHUAHOW COJIBIO B allpOTOHHOM PAaCTBOPUTENE C
MOJTy4YeHHuEM OPOMITUPUMHUIMHOBOTO coenrHeHust opmyibl (6):

O_
N
Br—( D—r
=
(6)

b) coyeTaHHe  OpPOMIHPUMHINHOBOTO  COEIUHEHHS dopmynsr  (6) c
STHHWITPUMETUIICUJIAHOM, B alPOTOHHOM OPraHUYeCKOM pPACTBOPHUTENE B MNPUCYTCTBUH

ocHoBanusi u Pd xaramusaropa, HeoOs3atenbHo B mnpucyrctBun Cu(l) karammszartopa, ¢
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nosiyueHueM coenuHerust Gopmy.isl (7):

O_
N
S={
-

{7)

u

2

C) JeCHJIMJIHpOBaHHE coequHeHus ¢Gopmyibl (7) C NOJIyYEeHHEM MHUPUMHIUHOBOIO
coenurHenus (2); u/mm

coequnenure ¢opmynbl (1°) MOAy4HarOT MyTeM B3aUMONEWUCTBUS KapOOHOBOH KHCJIOTHI

dbopmysl (8°):

C OKCAJIMJIXJIOPUIOM MJIM SKBUBAJICHTHBIM PEAreHTOM JJIsl aMUIHOTO CBSI3BIBAHUS, 3aTEM
¢ N, O-AuMeTUITHIPOKCHIAMUHOM HJIH €r0 COJIbIO, B MPUCYTCTBUH OCHOBAHUS C MOJyYeHHEM
amuna Gopmyisr (1°).

9. Cnocob no nmrodomy u3 mm. 6-8, rae:

i) RS mpencrasnser coboit Bomopon umu Ci- ankun, 3aMelieHHbli 0-3 3aMecTUTeIaMuU
R®;

ii) R” npexncrasnsier coboit Bogopoa uiu Ci.» aNkui, 3aMelleHHbii 0-3 3aMecTUTeIIMuU
R®; npexnoututensho, R’ npencrapnsier coboii Ci.2 ankun, 3aMelneHHbli 3 3aMectutensmu R®,
ii1) kaxxnabii R® HesaBucumo npencrasisier coboii —~OH unu TpudTopmMeTn;

iv) R® npencrasnser coboii Bogopon; R’ mpencrasnser coboit Ci.2 alku, 3aMelleH bl
3 samectutenamu R®, u kaxnapii R® nesasucumo npencrasnser coboii -OH unu TpugropMeTn.

10. Criocob mony4denust coenuuenust Gopmyibl 1A

0. R
\
N

_N

U
OH
7N
F HFC CFs
dopMmyna A

BKJTFOYAFOIITHI CICOYHOIINEC CTaAUN:

1) coueranue amunaa ¢popmysl (1°):



(1

C MUPUMUANHOBBIM cOoeAHEHHEM (HOpMYyJIbI (2):

O_
N
—f
-

@

2

B allpOTOHHOM OPraHUYC€CKOM PACTBOPUTEINIC B MPUCYTCTBHUU OCHOBAHUA C IIOJYUYCHUEM,

MOCJIE TAlIeHHsI KHCIIOTOM, MPOMEKYTOYHOTO CoeTuHEH s popmyJibl (3°):

@) N
/ \ F
N N=
t

(3"

i) mpm pH >5, HeoOs3arenbHO B mpucyrcTBuu  gobasneHHoro N,  O-
IUMETWITHIPOKCUIIAMUHA WJIM €r0 COJIM, CMECH JaloT MPOpearnupoBaTb C NOJYYEHHUEM

coennHeHus1 popmyinl (4°):
F

WN
N-O
@ 7

2

1i1) oCylIecTBICHUE KOHICHCALUHN CoequHeHUs: (Hopmy.ibl (4”) ¢ runpasuHoM Gopmyibl
F

OCHZ—N H—N H2

HJIN €ro COJIbHO, HEOO0s3aTEILHO B MNPUCYTCTBUU OCHOBAHUsA, C MOJIYYCHUEM COCAUHCHUA

O. R
N
2O
N
//N

dbopmybl V:
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1V) IeMeTUINpOBaHue coequHeHus: Gopmybl V ¢ MOJIyYeHHEM CIHPTOBOTO COSAMHECHHS

dopmysl (9°):

"

2

V) XJIOpUPOBaHHE CHHUPTOBOro coenuHeHus (opmyner (9”) docopunxnopunom c

0.
O
N

N™ N

(A

F
dopmyna Vi

nosiyueHueM coenuHenus Gopmysl VI

vi) B3auMozeiicTeue amuHa Gpopmysl (17):
HaN /XOH
F3C CF3
(17)
¢ coequHeHHeM Gopmyiiel VI, HeoOs3aTeNnbHO B MPUCYTCTBUN OCHOBAHUS, C MOJTy4YeHHEM

coenrHeHus popmyinl [A.

11. Cnocob monyuenus coequHerns popmyisl 1A

O. R
N
2O
N
//;\,
U
OH
Z N

I
F  HFC CFs
$dopmyna A

BKJIFOYAFOIITHI CICAYHOIINEC CTaAUN:
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1) coueranue amunaa popmysl (1°):

(1)

C MUPUMUIUHOBBIM COeAMHEHUEM (HOopMyJIbI (2):

O—
N
= §7F
=

@

2

B allpOTOHHOM OPraHUYC€CKOM PACTBOPUTEIIC B MPUCYTCTBHUU OCHOBAHUA C IOJYUYCHUEM,

MOCJIe TAlIeHHsI KHCIIOTOM, MPOMEKYTOYHOT'O CoeTuHEHHs popmyJibl (3°):

i) mpm pH >5, HeoOs3arenbHO B mpucyrcTBuu  gobasneHHoro N,  O-
IUMETHIITHIPOKCHIIaMiuHa 1k ero conu (Hanpumep, HCI conm), cmecu paroT npopearupoBath ¢

NOJIy4eHHEM coenuHeHus popmyJbl (4°):

F

o-N. P N//_\S—o/
N-O
@ /N

ilila) OCyIlIeCTBIIEHHE KOHIEHCALMH coenuHeHuss ¢opmysbl (4’) € TUAPASHHOM

(HampuMep, THAPA3HH TUAPATOM) C TIOJIYYEHUEM coenuHeHust GopMyJibl (24):
O\N
>

OMe
F
(24)
iiib) ankuIMpOBaHHE MPOMEKYTOUHOTO COenMHEHUs (Hopmyibl (24°) aTKWIMPYIOIIUM

areHToM (opmyisl (23A) ¢ oydeHneM coequHeHust GopMyJbl V:



192

o. R
SO
N
! N
F N| N
o
o S
F

(23A) dopmyna V

2

1V) JeMeTHIHpOBaHKe coenrHeH st POpMyJbl V ¢ MONy4eHHEeM CITUPTOBOTO COEIMHEHHMS
dbopmysl (9°):

o

2

V) XJIOpUPOBaHHE CHHUPTOBOrO coenuHeHus (opmynel (9”) docopunxnopunom c

nosiyueHueM coeauHenust Gopmysl VI
O. R
N
S
N
/N

N™SN

Sy

F
dopmyna Vi

vi) B3aumoneiictue amuaa popmysl (17):
HzN ’XOH
FsC CF,
(17)

¢ coenuaeHueM Qopmyasl VIA, HeoOs3aTenbHO B NPHUCYTCTBHHM OCHOBAHUS, C
nonyueHueM coenuHenus ¢opmynbl [A, rme X mpencraBisier COOOH yaalsieMyro TpyIIy,
BbIOpanHyto u3 -Br, -1, -Cl, -F u sdupa cynpdoxucnorsr (Hanpumep, Me3uiaTa, TO3HIATa HIH
Tpudarta).

12. Cnoco6 mo m 10 wmmm 11, rme cmocod OMOJHUTENBHO  BKJIKOYAET



193

NEePeKPUCTAILIM3AMIO coenuHeHs popmyinbl IA B cMecH MeTaHONA U BOZBL, IPEATIOYTUTENBHO,
NEePeKPUCTAIUIN3ALMS BKIIOYAET CIEAYIOLIe cTaguu:. A') pacTBOpeHHE COeNUHEHHs (HOpMYyJIbl
IA B meranone npu Temnepatype mexay 30°C u 65°C ¢ nogydeHneM METaHOJIBHOTO pacTBOpa
coenuHenus: popmyiel IA; B’) pubTpoBaHNE METaHOJIBHOIO PACTBOPA COCTUHEHUs] (POPMYJIBI
IA co craguu A’) ¢ monydyeHueM (UIBTPOBAHHOIO METAHOJBHOTO PACTBOpPa COEIUHEHUS
dopmyier IA; C*) noGaBnenue Bozbl K GUIBTPOBAHHOMY METAHOJIBHOMY PAaCTBOPY COEIUHEHUS
dopmynsl IA mpu Ttemneparype mexnay S0°C m 60°C ¢ monydeHueM cycneH3uu, D’)
OXJIAKJIEHHE CYCIIeH3MH CO CTaAWH 3) C MOJyYeHHEeM IMEePEeKPUCTAUIN30BAHHOTO COEIMHEHUS
dopmyasl IA; u E’) punbTpoBaHue U CylIKa MEPeKPUCTAIUTM30BAHHOTO COSAMHEHUsT (POPMYJIbI
IA.

13. Cniocob mo mobomy u3 mm. 6-12, rae:

1) coenuHerne GopMyIIbl (2) MOMYHAOT CIIOCOOOM, BKIIIOYAIOIIUM CIEIYIOINE CTaIHH:

a) B3aUMOJIeiCTBHE TUOPOMITMPUMHINHOBOTO CoequHEeHUs (hpopmysl (5):

Br

N
Br—¢ V—F
-

(5)

C OCHOBaHHEM B METaHOJE HJIH METOKCHUAHOM COJIBIO B AIIPOTOHHOM DPACTBOPUTEIIE C

MOJTyYeHHEM OpPOMITUPUMHUAMHOBOTO coenrHeHUs1 (opmMyibl (6):
O_

N
Br— F
=
(6)
b) COYETaHue OpOMITIMPUMUAMHOBOTO  COEAMHEHUS bopmyibl (6) c

OSTUHUITPUMETUIICUTIAaHOM, B AaIIPpOTOHHOM OpPraHU4Y€CKOM paCTBOPUTEIIC B INPHUCYTCTBUU

ocHoBanusi u Pd karanusaropa, HeoOs3atenbHo B mnpucyrctBun Cu(l) karammszatopa, ¢

O_
N
—>Si%</ :\§—F
=

N

nosnyueHueM coenuHenus Gopmy.isi (7):

u

2

C) AeCHIMINpOBaHUE coenuHeHHust ¢Gopmynsl (7) € MONydYeHHEM NHPUMHUIANHOBOTO
coenuHeHus (2); n/mnmm

i1) coequnenne Gopmyinl (1°) MOMy4arOT MyTeM B3aUMOAEHCTBUSI KapOOHOBOI KHCIIOTHI

dopmysl (8°)
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C OKCAJIMJIXJIOPUIOM WJIM SKBUBAJIEHTHBIM PEAreHTOM Il aMUAHOTO CBSI3bIBAHUSA, 3aTEM
¢ N, O-nIuMeTUNTHAPOKCUIAMUHOM HJIH €T0 COJIbI0, B MPUCYTCTBUU OCHOBAHHUS C MOJy4YE€HUEM
amuna popmysr (1°).

14. Criocob mo mobomy u3 . 6-13, rae:

1) OCHOBaHHE Ha CTAJAMH 1) MPEeACTaBIsAET COOOM H-OyTUIUTUTHIL, W/ M.

i1) crmoco® BKIIOYAET KOHTAKTUPOBAHHME PEAKIMOHHOTO MPOAYKTA PEAKIHH MEXKAY
amunoMm ¢opmynbl (1°) ¥ NUPUMHUAUHOBBIM coenuHeHHeM (opMysiel (2) C  pPacTBOPOM,
BKJIFOHAOIUM N, (O-TUMETUITHAPOKCUIIAMUH WJIM €r0 COJIb, M KHUCJIOTOH C TOJy4eHUEM
coenuHeHust  Qopmynbl  (4°),  TPEANOYTUTENBHO,  pacTBOp  BKMoUaer VN,  O-
OUMETHITHIPOKCUIIAMUH THIPOXJIOPHI, M KHUCJIOTa TPEACTaBiIsieT coOOil BOAHYIO KHCIOTY,
NPEATIOYTUTENBHO, KHCIIOTa MPEACTABISIET COO0H XJIOPUCTOBOIOPOIHYIO KUCIIOTY; WJIM KHCIIOTa
NPEACTaBISIET COOOH JIEASTHYIO YKCYCHYIO KUCIIOTY.

15. Crocob mo mobomy u3 mm. 2, 3, 5, 7-9 u 11-14, roe X npencrasmusier codoii -Br.

ITo noBepenHocTn
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