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2420-561557EA/041
[TPOMBBOJIHEE BUIIMPASOJIA B KAUECTBE MHI'MEMTOPOB JAK

HacrTodamasa 3agaBKa MCopalleaeT [IPUOPUTET Ha OCHOBaHUU
IpedBapuUTesIbHOM 3agdBKM Ha naTeHT CIA 61/824683, nomaHHOW 17 Masd
2013 1., cCcoIepXaHHMe KOTOPOM BKJIIOUEHO B HACTOAMYyK 3asBKy BO BCeM
[IOJIHOTE IIOCPEeOCTBOM CCHUIKM.

OBJIACTE TEXHUKU

B HacToAmeM M300peTeHUM IPeNJIOXEHH I[IPOM3BONHEE OMIMpasoJia,
a TakXe MX KOMIO3MUMM M  CIOCOOH MX [IPUMEeHeHUd, KOTOPEE
MOOYJIMPYIOT aKTUBHOCTB AHyCc-KMHas3 (JAK) , n IIOOXOOAT 0JI4
IIpMMeHeH A OJIA JledeHUsa 3abojieBaHMM, CBSA3aHHEIX C aKTUBHOCTBL JAK,
BKRJIOUA, HallpuMep, BOCIIQJIMTEJIbHEIE  3aboJjieBaHudg, ayTOMMMYHHEIE
3aboJieBaHM A, pPaKOBHEe 3aboJieBaHMA U OpyTMe 3ab0oJieBaHUA.

YPOBEHL TEXHUKU

[IpoTemukmHaszu (PK) peryupyoT pasHOoOOpa3Hbe OMOJIOTUUEeCKUe
IIPpOLIeCCH, BKJIOUAs KJIETOUHHM POCT, BEXMBAEeMOCTL, AOubdbepeHUmaluo,
bopMMpoOBaHME OpPT'aHOB, MopdoreHes, HeOBaCKyJIApPM3alND,
BOCCTaHORJIEHMEe  TKaHU, a TakKxXe peIreHepaluo, cpeIy TIIpOYero.
[IpoTeMHKMHAa3H Takxe MuIrpalT ocobyi poJib B pane 3adojieBaHUM
UeJIOBeKa, BKJIIOUA A PaKOBEeE 3ab0JIeBaHUA . UM TOKWHE,
HM3KOMOJIEKYJIAPHEE  IIOJIMIIENITUOE WM  TJIMKOIIPOTEWHEH, PETYIIUPYIOT
MHOTME CHUITHaJIbHEE IIYTH, YYaCTBYKIMEe B BOCHaJIMTEJIBHOM OTBETE
HOCUTEJIA Ha cerncuc. M TOKMHE BJIM ST Ha oInbdbepeHUINPOBKY,
npoJindepalno n aKTUBaLMIIO KJIETOK u MOTYT MOOYJIMPOBATE
[IPOBOCHAJIUTEJIEHEE UM IIPOTUBOBOCIIAJIMTEJIBEHEIE OTBETH IJISI TOI'O, UYTOOE
[IO3BOJIUTE OPITaHM3My HOCUTEJS COOTBETCTBYHIUM O00pasoM pealMpoBaThb

Ha IIaTOI'€HH. Hepenaqa CUTHAaJIOB OOJIBIOTO pPAoda LIMTOKMHORB BKJIOUWaeT

ceMeMCcTRa A”nyc-KuHas (JAK) IIPOTEMH-TUPO3MHKNHAS u
npeobpa3oraTelu CUTHaJa u AKTUMBATOPE  TPAHCKPUILUNA (STAT) .
CylleCcTBYyeT UeTHpe M3IBECTHEX JAK MJIEKONIUTAKIINX : JAK1 (Auyc-
KMHaza-1), JAK?Z2, JAK3 (Taxkxe M3BeCTHa4 KakK AHyC—-KMHa3a

JevkouuTa; JAKL; m L-JAK) m TYK2 (OpoTeMH-TUPO3UHKMHAaZ3a 2) .
CTUMYJIUPOBAHHEE LUTOKUMHAMU MMMYHHEE M BOCIAJIMTEJIBHEE OTBETEH

BJIMAKT Ha I[IaToreHe3 3abojieBaHUM: TakKMe [AaTOJOTUM KakK TIKeJBN

KOMOVMHUPOBAHHEY  VMMMyHOIebUUIUT (SCID) BO3HMKAET B OTBeT Ha

IIOIOaBJIECHVE I/IMBAyHHOfI CHICTEMEI, B TO BpeMA Kak PMHepaKTMBHBHZ MJIn



HealeKBAaTHEM MMMYHHHI/BOCHAJIMUTEJILHEN OTBET BJMAET Ha IaTOJIOTHO
ayTOMMMYHHEX 3aboJieBaHMM (HaopuMep, acTMH, CUCTEeMHOV KpacCHOM
BOJIUAHKH, TUPpEeoOUInTa, MMOKapOmMTa) u TaKMUx BoJie3Hel, Kak
CrJIepoIepMMsa U ocTeoapTpuT (Ortmann, R. A., T. Cheng wu 4p.
(2000) Arthritis Res 2(1): 16-32).

HepmocTaTouHasda  SKCIpeccHud JAK accoumMMpoBaHa CO  MHOTI'MMHA
HoJIe3HeHHEMM COCTOSHMSMM. Hamnpumep, wMemm Jakl -/- poxmaionTcs C
oedpuumuTOoM Beca, He OepyT TIpylb ¥ yMUPAKT B [IepMHaTaJIbBHOM
BospacTte (Rodig, S. J., M. A. Meraz wu nap. (1998) Cell 93(3):
373-83) . OMOpMOHE Mbmel Jak2 -/- 4BJATCS aHEeMMUHBIMM ¥ YMUPAaT
INIpMMEPHO Ha 12,5 @OeHb IIOCJe CclapuBaHUAg B CBA3M C OTCYTCTBUEM
OKOHUATEJILHOTO SPUTPOIIOR3a.

CuTHaJbHEM 0OyTs JAK/STAT U, B UYacTHOCTHM, BCe ueThpe JAK,
BEPOATHO, UrpamnT  poJib B IaToTeHe3e acTMaTHUUeCKOT'O OTBeTa,
XPOHUUECKOM OOCTPYKTUMBHOM OOJIe3HM JIeTKMX, OpOHXUTa U OPYIUX
BOCIIAJIUTEJIb HEIX 3aboJieBaHuM HIVDKHUX OBIXAaTeJIbHBIX nyTen.
MHOTOUMCJIEHHEE LMTOKMHE, KOTOpPHE IepelaldT CUIHAJE [IOCPenCTBOM
JAK, CBAS3EBAT C BOCIIaJIUTeJIb HEIMIA 3aboJieBaHrAMU/ COCTO AHU AMA

BEPXHNMX IOHXaTeJIbHEX l'ly‘I‘eIZ, HaliprMep, IIopaXammyviMi HOC UM IIa3yYXU

(HanpuMep, PUHUT nu CUHYCUT) , Kak ABJIAIIVMAC I O OBUHBEIMIA
aJIJIepIrMuecKMMM  peakumami, Tak ¥ HeT. IlyTh JAK/STAT TaKxe
BORJIEUEH B BOCIIaJIUTEeJILHEIE 3aboJIeBaumsa/CoOCTOAHUS rJjasa u

XPOHUUECKHKE aJlJIepTUUeCKre peaKLUUM.

AxTUBaALIMA JAK/STAT npu PakKOBEIX 3ab00JIeBaHNAX MOXeT
IPOUCXOOUTE I[IYTeM CTUMYJIAUVNM LUTOKMHOB (HanpuMmep, IL-6 wnmim IM-
CSF) wmim nyTeM oOCJabJIeHMSa SHIOOTeHHHX cCcylpeccopok JAK-cuUTI'HaJMHTa,
Takux kKak SOCS (cynpeccop CHUTHaJIMHI'a LUUMTOKMHOB) wmim PIAS (OeJlok-—
MHTUMOUTOP akKTMBMpOBaHHOTO STAT) (Boudny, V. wu Kovarik, J.,
Neoplasm. 49:349-355, 2002). AxTUBauupL curHaJluHra STAT, Takxe
Kak n IPpYyTUx nyTen, PacCIIOJIOXEHHEIX HMXe JAK 10 Kackany
PETYIIATOPHEX B3aVMOIeVCTBUM (HanpuMep, Akt), COOTHOCAT c
HeBJIaTONPUATHEM [IPOTHO3O0M IIPM MHOTHMX THUIaxX pPaKOBHX 3abojieBaHUN
(Bowman, T. m Op. Oncogene 19:2474-2488, 2000). IloBHIIEHHHE
VPOBHU LMPKYJUPYIIMX LIUTOKMHOB, KOTOPHE IIepenamnT CUTHAJl UYepes
JAK/STAT, wWIpaoT pemanmyl pPoJib B KaxeKCuy U/UWIM XPOHUUECKOU

ycTajgocTu. COOTBETCTBEHHO, MHIMOMpoBaHMe JAK MOXeT OHTHL I[I0OJI&3HEBEM



IOJI9 TIallMEHTOB C pPakoBEMM 3ab0JIeBaHUAMM II0 IIPUUYMHAaM, KOTOPHE
BHIXOOAT 3a MNpeleJibl [NOTeHIMAaJbEHOM MIPOTUBOOIIYXOJIEBOM aKTHUBHOCTH.

TuposuHKMHaz3a JAK2 wMoxeT OBTH [IOJIE3HOM IJIS [alMeHTOB C
MMEJIONPOJIMdepaTUEHEMA HapylueHUIMHA, HalprMep, VCTVHHOMN
noguuuTeMven (MII), scceHLUMaJbHOM TpoMbouuTemmey (5T), MMeJOMIHOMN
MeTamazuern ¢ MmeyJopubposzsom (MMM) (Levin m 1»gp., Cancer Cell,
vol. 7, 2005: 387-397). HHTUOUpOoBaHUe KUHa3b JAK2V617F yMeHBIIAeT
npoJqinpepallio TeMaTOIODTUUECKUX KJIETOK, UTO HABOOUT Ha MBECIL 00
VCIIOJIE 30BaHUK JAK?2 B KauecTBe IIOTeHIIMaJIbHOM MUIIEHN oJis
GapMakoJOTUUECKOT'O MHIMOUPOBaAHUA Yy HaumeHToB Cc UII, 3T m MMM.

Nurubuporanmne JAK MOXeT I[IOMOUL [alMeHTaM, CcTpajallyuM OT
VMMyHHEX  3afoJieBaHUM  KOXMU, TakKMxX KaK TIcopuas U yBeJIMUeHMe
UYBCTBUTEJIBHOCTU KOXM. CUuMTaeTCs, UTO COXpaHeHMe Ilcopuasa, Kak
OOJIE3HEHHOT'O COCTOHAHUSA, 3BaBUCUT OT pAlda BOCIAJIUTEJIBHEX LIUTOKMHOB
B IOOIOJIHEHME K Pa3JIMUHEM XeMOKMHaM u dakTopaM pocTa (JCI,
113:1664-1675), MHOTMe M3 KOTOPHX IlepelalnT CHUI'HaJl depes3s JAK (Adv
Pharmacol. 2000;47:113-74).

TakuM o00OpasoM, CymecTBYeT I[IOCTOAHHAA IIOTPeOHOCTHE B HOBHX
WY YJIYUIMeHHBIX aleHTax, KOTOphe MHIUMOMPYIT TakMe KMHa3H, Kak
JAK, mia paspaboTkM HOBHX U 0oJjiee 20PeKTUMBHHX OQapMalleBTUUECKUX
CpelCTB, KOTOPHEe HallpaBJIEHH Ha YCHJIEHMe WM IIoOaBJIeHME WMMYHHEBIX
¥ BOCHAJIMTEJILHEIX CUTHAJLHBEX IIyTeM (TakMx KaK MMMyHOCYIIPeCCHUBHEE
ATeHTH, WCIOJb3yKIMeCcsa IIpM TPaHCIJIaHTaluM OpIT'aHOB), a Takxe

areHTOB IOJIA HpO(]_)I/IJ'IaKTMKM n  JiedeHMAd ayTOUMMMYHHEIX BaGOJIeBaHMﬁ,

3aboJyieBaHuM, BKJTIOU AIOMNX TUTIEPAaKTUBHEL  BOCIIAJIUTEJIbL HEI OTBET
(HampuMep, BK3eMH), aJllepTVM, PakKoBHX 3abojleBaHMM (HaIpuMep,
paka IpocTaThH, JeWkKo3a, MHOXeCTBEHHOM MMEeJIOMEI) WM  HEeKOTOPHX
VIMMYHHEX  OTBETOB (HampumMep, KOXHOWM  CHIIM  WMJIM  KOHTaKTHOTO

oepMaTuTa, WIM  Ouapeu), BEISBAHHHX IPYTUMMM  TepaleBTHUUeCKUMU
cpencreaMu. COeIMHEHMA COTJIACHO HaCToAmeMy M300peTeHrn, TakKxXe
KakK M UX KOMIOSMLMM M CIOCOOH, OIMCaHHHE B HacTodmel 3agBKe,
HaopaBJIeHH Ha 5TU UM OpyIMe HOTPeOHOCTM.

KPATKOE OIMCAHME W30OEPETEHNUSA

B HacToAgmeM n300peTeHnNn TP enJIOXEHEH, cpenu npouero,

coenvHeHUsa QOpPMyJiEl I:
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U ux dGapMalleBTHMUYECKM IpMeMIeMee cojir; rme Y, Cy', RY, R?, R’,
R8, R° u R'V onpenesieHn HMXe.

B HacToAlleM n300peTeHnn OOTIOJIHUTEJILHO NpenjoXeHu
KOMIIO 31NN, comepXxaumme COoeOVHeHue dopMyJIBEL I I ero
bapMalleBTUUECKM IIPMEMIIEMYI COJIb U (QapMaleBTHUUYECKM I[IPpMeMIIEMBM
HOCUTEJIb .

B HacTosmeM WM300peTeHUM OOIOJIHUTEJIBHO IIPenJIOXeHH CIIOCOOH
MOOYJIMPOBAHMA aKTuUBHOCTUM JAKI], BKJIOUaKmMMe HOpuBeleHue JAK1 B
KOHTAaKT C coenvHeHueM  QopMmMyJiHL I uim  ero bapMalleBTUUYECKHA
IpUeMJIEMON COJIBLIO.

B HacTodmeM M300peTeHUM OOIOJIHUTEJIBHO IIPEenJIOXeHH CIIOCOOH
JedueHusa 3abojieBaHMSA WJIM HapylleHUSsd, CBA3aHHOTO C HapylleHHOM
SKCIpeccHuey MIM aKTUMBHOCTBIO KMHABH VY IalMeHTa IIyTeM BBReIeHUS
nauueHTy TepaleBTUUeCKA 20OEeKTUBHOTO KOoJIMUeCcTBa COeIVHEeHMN I
CopmyJiEl I MM eTro dapMalleBTHUUECKU IpMeMIIeMOM COJIN.

B HacTodmeM M300peTeHUM OOIMNOJIHUTEJIBHO IIPEeOJIOXEHE CIIOCOOH
JleueHn s Ay TOMMMYHHOTO 3aboJieraHud, PaxKoBOTO 3aboJieBaHuAd,
MUEJIONIPOINOEPaTUBHOTO HaPYIEeHUsa, MUeJIOOUCIIIaCTUUECKOTO CHHIPOMA
(MOC), BocHaJIUTeJIbHOTO 3abojieBaHug, 3abdojeBaHMsa C pesopdblumen
KOCTHM WM OTTOPXEHMS TPaHCIUIaHTUPOBAHHOTO OpTraHa Yy I[alMeHTa,
HyXOawnmeTrrocsa B STOM, BRJKOUAKIMEe BBeIeHMe YKa3aHHOMY I[allMeHTy
TeparleBTUUeCKM HSOPeKTUMBHOTO KOJMUeCTBa CcoeluHeHUda QOpMyJIEl I WMIn
ero dapMalleBTUUECKU IPpMeMIeMOM COJIM.

B HacToOgdmeM M300peTeHUM TakKxke IIPelJIOXEeHH coeluHeHrs OOpMyJIH
I winm ux dapMalleBTHUUECKM IIpUEeMIIEMBE COJIM, OIMCAaHHEIE B HaCTOAmeMn
3agaBKe, @OJ4 OpuMeHeHud IJIS JeueHUs ayTOMMMYHHEX 3abojieBaHuUl,
PAaKOBEIX 3aboyieBaHuUM, MHUEJIOTIPpOJIndepa TUBHEIX HapylmeHun,
MUEJIOOUCIIJIIaACTUUECKUX CUHIPOMOB (MIOc) , BOCIIAJIUTEJIL HEIX
3aboJieBaHUM, 3aboJIeBRaHUM C pes3sopdlmMer KOCTM WIM OTTOPXeHUI

TPAaHCIIJIaHTUPOBAHHOI'O OpI'aHa.



B HacTodmeM M300peTeHMM TaKXe IIPEeNnJIOXEHE CcoelOUMHeHUId OQOpMyJIE
I, ONMCaHHHE B HaCTOAMEeN  3asaBKe, i mUx  dapMalleBTUUECKU
IpUeMIIeMEIX COJIM IOJIS [NPMMeHeHMs IJIA MonoyJmpoBaHusa JAKL.

B HacToAleM n300peTeHnun TaKxe IpenJIOXEHO [IpMMeHeHN e
coenuHeHun OdopMmyJHl I, ONMCaHHHX B HaCTOAMEeM 3asaBKe, WIM UX
bapMalleBTHMUECKNM HNPMEMIIEMEIX COJIeM IJS T[OJIydeHUS JeKapCTBEeHHBX
CPeICTB OJjd IIpMMeHeHMA B clocobax MonyimpoBaHmsa JAKIL.

ONMCAHUE UEPTEXEN

Ha durype 1 [IokasaHa XRPD (mopomkorasa PEeHTI'eHOBCKAA
oudpakTOorpaMMa) , XapakTepHasa OJjad cojm u3 llpumepa 14.

Ha durype 2 mnokaszsaHa XRPD, xapakTepHad OJsa coJu u3 IllpuMepa
15.

Ha O®urype 3 mnokasaHa XRPD, xapakKTepHad »OJ4 coJu u3 IllpuMepa
16.

Ha Odurype 4A mnokazsaHa DSC (muddbepeHLUMaJIbHAS CKaHMPYIASD
KaJlopuMeTpud) TepMoI'paMMa, xXapakKTepHasa g coymu us llpumepa 17.

Ha durype 4B 1nokas3aHe »aHHHe TGA (TepMOBeCOBOM aHaJus3),
XapakTepHbe OJd coJu u3 Illpumepa 17.

Ha ourype 4C mnokazaHa XRPD, xapakTepHad OJd coJu uz3 llpuMepa
17.

Ha ®¢urype 5A nokaszsaHa DSC TepMoTIpaMMa, XapaKTepHasd OJIS COJIU
n3 Illpumepa 18.

Ha ®urype 5B mnokaszaHE »OaHHHEe TGA, XapaKTepHHEe OJIS COJU U3
[Mpumepa 18.

Ha durype 5C mokazsaHa XRPD, xapakTepHad OJd coJu M3 llpuMepa
18.

Ha odurype 6 mnokaszsaHa XRPD, xapakTepHad OJsa coJiu u3 IllpuMepa
19.

Ha durype 7A nokaszsaHa DSC TepMoTrpaMMa, XapaKTepHasd OJIS9 COJU
n3 Ilpmmepa 20.

Ha ®urype 7B mnokaszaHE »OaHHBHEe TGA, XapaKTepHBEEe OJIS COJIU U3
[Ipumepa 20.

Ha durype 7C mnokaszsaHa XRPD, xapakTepHad IOJd coJu U3 llpuMepa
20.

Ha durype 8A mnokaszsaHa DSC TepMoTrpaMMa, XapaKTepHasd IOJIS COJIU

n3 lpumepa 21.



Ha durype 8B nokaszaHa XRPD, xapakTepHad oJjsa cojmu u3 lIpuMepa
21.

Ha durype 9 mnokaszsaHa XRPD, xapakTepHad IOJsa coJu u3 I[lpuMepa
22.

[NIOOPOEHOE OIVCAHUE WM3O0BPETEHNA

B HacToAleM n300peTeHun IpenJIOXEHO, cpenu npoyero,

coenvHeHMe QOPMYJIEL I:

N= 0
X ,Y—Cy1—4
b

v—N
R7 Vs R8 R1
R9 a R10
/
HN—N

I

WM ero dpapMalleBTUUECKM IpMeMJIEMBEIE COJIM; T'IOe:

Cy*t npencraejgaeT cobom beHwm, OUPUIONIT, NIUPUMUIOUHNII,
OVMPasUHWII WM [OUPUOa3VHUI, KaXOel U3 KOTOPHX HeoBa3aTeJIbHO
samemeH 1, 2, 3 wiaM 4 TDpylnaMy, He3aBUCUMMO BHOpaHHEMM U3 R3, R?,
R> u R®;

Y npencrarjseT cobtom N miam CH;

R! mnpepcraeisger cobolt Cig anixkmi, Ci_g TajloreHaJKkui, Cs_;
LMKJIOAaJIKWII, Ciy LMKJIOAJIKMII—C1_3 AJIKWJII, 4 -7 -uJIeHHEM
TeTepPOLUMKIIOAJIKMII, 4-7-UJIeHHHM TIeTepOUMKIIOaNKMuI-C,_ 3 aJkuj, OGeHuI,
beHnII-Cqi_3 aJIKWII, 5-6-uJjleHHEN TeTepoapmil WJIN 5-6-uJIeHHHEM
TeTepoapuii-Ci_ 3 ajKWJI, KaxXIhl M3 KOTOPHX Heo®g3aTeJIbHO 3aMemeH 1,
2 MM 3 BaMeCTUTeJIAMM, He3aBMCUMMO BHOpaHHEMM M3 dTopa, xJjopa, Ci_
;3 aJkwmia, -0OH, -0(C;.; aJugxwmia), -CN, -CF,, -CHF,, -CH,F, -NH,,
NH (C;.3 ajaxwmia), -N(C; 3 ajaxmi),, -C(=0)N(C; ;3 ajgxkwmi),, -C(=0)NH(Ci 3

aJKmi) , -C (=0) NH,, -C(=0)0(Cy1.3 aJgxmi), -S(=0)5(Ci_3 aJjgxwui), -
S(=0)5(Csg LMKIIOAJKMI) , -C(=0) (Cz.g LMKJIOAJIKMJI) u -C(=0) (Cqi_3
aJIKMII) ;

R? mpencraBjgeT cobort H wmam Ci 3 ajKWjl; DOe yKas3aHHEM Ci 3
aJIKkMJI HeoOsg3aTeJIbHO BaMemeH 1, 2 miIM 3 3aMeCTUTEJIAMM, He3aBUCUMO
BHOpaHHEMM M3 (Topa, xJopa, -OH, -0(Ci_3 axaxwmiu), -CN, -CF;, -CHF,,
-CH,F, NH,, -NH(Ci 3 anxmi) M —-N(Ci_ 3 aJIKWUJ) »; WU

R! m R? COBMECTHO <C aTOMOM asoTa, K KOTOPOMY  OHU

IpUCOeOuHEeHH, o0pasyonT 4-, 5b- WK 6-ujleHHOEe TeTepOLMKIIOAaJIKMUIILHOE



KOJIBLIO, KOTOpoe HeoBa3aTeJIbHO 3aMemeHo 1, 2 uiaM 3 3aMeCcTUTeJISAMHA,
He3aBUCHUMO BHOpaHHEMM u3 F, Cl, -0OH, -0(Ci_3 ajxaxwmia), -CN, Ci_3
aJlkmila, Ci.3 TajioreHaJikmJa, -NH,, -NH(Ci ;3 ajgxkwmi), -N(Ci_3 aJIKWI)», -
CH,CN m —-CH,O0H;

R3® mnpepmcramBisgeTr cobor H, F, Cl, -CN, Ci; 3 anxkwmi, Ci s
bropaskmi, -0(Ci_3 ankwmi) min -0 (Ci_3 QTOpaJIKWI) ;

R?* npepmcramBisger cobor H, F, Cl, -CN, Ci; 3 anxkwmi, Ci s
dropaskui, -0(Ci_3 ankwui) wuiau —-0C (Ci_3 dTOpaJIKUII) ;

R°> mnpepcramBisgeTr cobor H, F, Cl, -CN, Ci; 3 anxkwmi, Ci 3
dropasikmi, -0(Ci_3 ajnkwui) uiau —-0C (Ci_3 dTOpaJKUII) ;

R® nmpepmcraejgger cobor H, F, Cl, -CN, Cias ajgxui, Cis
bropaskui, -0(Ci-3 ajnkwui) wuiu —-0C (Ci_3 dToOpaJKuUiI) ;

R7 nperncraBjser cobou H, F, Cl, Ci-3 ankwmi, Ci.3 TaJloTeHaJKWI,
-NR17R72, -NHC (=0) R17, —-C (=0) NR172R17P, -NHS (=0) ,R17P W -
S (=0) ,NR72R17P, 1ppe ykasaHHBL C; 3 aJKMJI HeoBA3aTesJIbHO 3aMemeH 1, 2
i 3 3BaMecTuTesigsMM, BHOpaHHEMM 3 F, Cl, -CN, -CF;, -CHF,, -
CH,F, -NH,, -NH(CHs3), -N(CHs),, OH, -OCH; m -OCF;, —-OCHF, m —-OCH,F;

R® nmpepncraesiger cotolm  H, F, Ccl, Cis  aJgruia winu  Cqis
TaJloTeHaJIKWUII ;

R° mpemcraBjsdeT cobom H, F, Cl, Ci,.3 ankui, Ci;_3 TDajIoOTeHAJIKWII,
umJonponmi, -CN, -NH,, -NH(C, s ankwmia) wim -N(C; 3 aJKui),, IOe
yKa3aHHbEM Ci_3 AJIKNIL HeoBsa3aTeJIbHO 3aMelleH 1, 2 WJIN 3
3aMeCcCTUTeJIaMY, BHOpaHHEMM U3 F, xJjopa, -CN, -CF;, -CHF,, -CH,F, -
NH, n OH;

R  npemcramigeT cobomm  H, F, cl, Ci.3  aJKui, Ci s
raJloTeHaJIkuJI, LukJjonponmi, -CN, -NH,, -NH(C; ; anxwmi) wmiam -N(Ci s
aJIKMJI) 5, IT'Oe yKaszsaHHbBM Ci 3 aJiIkujl Heolg3aTeJIbHO 3aMemeH 1, 2 mim 3
3aMecTUTeJIaMM, BHOpaHHEMM U3 F, xjopa, -CN, -CF3, -CHF,, -CHxF, -
NH, n OH;

R'7 npemcraBigeT coboil Ci ¢ aJKMiI, OGeHMJI WM 5—6-UJIeHHHI
TeTepoapmull, KaxXIOeM M3 KOTOPHX HeoBAg3aTeJIbHO 3aMemeH 1, 2, 3 WM
4 He3aBUCHMO BHOPaHHEIMM SaMeCTUTeJAaMu R?7;

R'72 mpepmcraBigeT coto H mim Ci 3 aJIKmiI;

R17" mpemcraBisigeT coboit Ci 3 ajIkijl, HeoOg3aTelIbHO 3aMelleHHEI
1, 2 mum 3 3aMecTuUTeNsaMM, BeHOpaHHEMU W3 F, xjopa, -CN, -CF3;, -

CHF,, -CH,F, -NH,, -NH(CH;), -N(CHs),, OH, -OCH;, m -OCF3;, -OCHF, mu



-OCH,F; m

Kaxnelt R?7 HesaBMcUMMO BHOpaH M3 rajioreHa, -O0H, NO,, -CN, Ci 3
ajikmjia, Cy_3 aJkeHuJa, Co 3 aJIkuHuJla, Ci_3 TajJioTreHaJIKuila, LMaHo—Ci_3
ajkwia, HO-Ci.53 ajgxkwia, CF3-Ci_ 3 rmuopoxcumalikmuia, Ci-3 aJKOKCU—-Ci_3
ajikujia, Cs-7 LUKJIOaJIKMJa, Ci-3 aJIkokcu, Ci-3 raJlJoreHaJIKOkcm, H,N-,
(Ci_3 aJjgxwmi)NH-, (Ci_3 ajgxkwmi),N-, HS-, Ci.3 ankmia-S—-, Ci-3 aJIKUII-
S(=0)-, Ci_3 anxkuia-S(=0),—-, kapbammia, Ci;_3 ajdkujgrkapOamuia, Ioun(Ci_j
aJIkmil) kapSamuia, kKapobokcu, Ci_3 ajakwuina-C(=0)-, Ci_4 aakokcmu-C (=0)-,
C1-3 aJgxwmja-C (=0) 0-, Ci1-3 aJgxwmj-C (=0)NH-, Ci-3 aJgxmj-S (=0) ,NH-,
HN-SO,—, Ci-3 aJIkmiI-NH-S (=0) »—, (C123 aJIKMiI) oN-S (=0) »—, HoN-
S (=0),NH-, Ci.3 aJugxmia-NHS (=0),NH-, (C1-3 aJjgxwmi) oN-S (=0) ,NH-, H,N-
C(=0)NH-, Ci-3 anxkmj-NHC (=O)NH- u (Ci_3 ajgkwmi) ,N-C (=0)NH-.

B HeKOTOpPEHX BapMaHTax peajiM3aluy COelMHeHMe I[IpelcTaBJigeT

coboit coemuHeHre dopMmyJEl la:

R5
NE+—><> —{ng—4f
Y /
N—N N X T—R1
R7 Z R8 R3 R2
R9 a R1 ]
/

HN—N

Ta

WiIM ero dQapMalleBTUUECKM IIpUMeMIIeMY COJIb.
B HeKOTOPHX BapMaHTax peajdr3alMM CcoedrHeHMe IIpelCTaBJIgeT

cobol coemuHeHre QOPMYJIH Ia:

gs
e

Ta

M ero ¢dapMalleBTUUECKU IIpMeMIIeMyl COJIb; TIe:
X mpemcTaBjgeT coboir N wmym CR*;

W mpencraBjgeT cobort N wmym CR®;

Y mpencrTaBiasgeT cobom N mmau CH;

R! mnpencraesiger cobomt Ci ¢ aJIKWi, Ci_¢ TQJIOT'eHAJIKWUJI, Cs-6



LIUKJIOAJIKWNII, Cs g LIUKJIOAJIKMII-C1 3 aJIKJI, 4—-6-UJIeHHB
TEeTEePOUUKIIOAJIKNIL WU 4-6-UJIeHHHM TeTepoluKIoankmuiI-Ci_3 aJIKWUI,
KaxIILI us KOTOPHX HeoO4g3aTeJIbHO 3aMelleH 1, 2 VI 3
3aMeCTUTeJIIMM, He3aBMCUMMO BHOpPaHHEMM M3 dTopa, xJjopa, Ci 3 aJkwuia,
-0OH, -0(C;.3 ajgxkwmia), -CN, -CF,, -CHF,, -CH,F, -NH,, -NH(Ci.s aJxmi),
-N(Ci.3 aJKWJI) », -C(=0)N(Ci.3 aJKWI)», -C(=0)NH (Cq1-3 aJjgxwui), -
C (=0) NH», -C(=0)0(C1-3 aJgxwmi), -S(=0)2(Ci_3 aJaxmi), =S (=0)2(Cs_¢
HMKJIoaJKMiI) , —-C(=0) (Cs_g mMkIOaJKMII) M —-C (=0) (Ci_3 aJKui) ;

R? mpexncraBjgeT cobort H wmiam Ci; 3 ajKWi; DIOe yKa3aHHEM Ci 3
aJIKMIJI HeoOA3aTeJIbHO 3aMelleH 1, 2 miaM 3 3aMeCTUTEeJIAMM, He3aBUCKMO
BHIOpaHHEIMM U3 (Topa, xJjopa, -OH, -0(Ci_3 ajuxkwmi), -CN, -CF;, -CHF,,
-CHyF, NH,, -NH(Ci 3 ajikuJ) UM —-N(Ci_3 aJIKWUJI) »; WJIU

Rt u R? COBMECTHO c aToOMOM asoTa, K KOTOopOMY OHU
opucoenuHeHs, obpasyioT 4-, 5- MIM 6-4WJleHHOEe TIeTepPOLUKJIOAJIKUIILHOE
KOJIBLIO, KOTOpoe HeoBA3aTeJIbHO 3aMelleHo 1, 2 uiaM 3 3aMeCcTUTeJIAMHA,
He3aBUCHMO BHOpaHHEMM U3 o¢Topa, -0H, -0(C;_3; axkwmi), -CN, Ci_;
ajJxkuia, C; 3 TajloreHaJikuia, -NH,, -NH(C; ;s ankwmi), -N(Ci 3 aJIKWJI), U
—-CH,CN;

R3® mpexmcraBjdgeTr cobor H, F, Cl, -CN, C,_; ajuxkwui, -0OCF;, -CFs
mim -0 (Cy 3 aJKMi) ;

R* mpemcrassder cobom H, F, Cl, -CN, Ci.3 ajgkuia wmim -0 (Ci_3
aJIKWII) ;

R> mpemcraBjsdeT cobom H, F, Cl, -CN, Ci.3 ajgkuia mim -0 (Ci_3
aJIKWII) ;

R® mpepmcramigeT cotoit H, F, Cl, -CN wmum Ci 3 aJKUi;

R7 mpemcraBjdeT cobom H, F, Cl, Ci.5 ankui, Ci_3 TDaJjIOTeHAJKWII,
-NR17R172, -NHC (=0)R17P, -C (=0)NR17aR17p, -NHS (=0) ,R17P I -
S (=0),NR1I72R17P, phme yraszaHHbl Ci_3 aJIKMJI HeoBd3aTeJIbHO 3aMelleH 1, 2
Wiy 3 BaMecTuTeslsaMM, BeOpaHHeMM u3 F, Cl, -CN, -CF;3;, -CHF,, -
CH,F, —-NH, m OH;

RS pencraBidgeT codbom H, F, Cl, Ci3 aJjIkmJl wiam Ci-3
TaJIoTeHaJIKWUII;

R° mpemcraBjdgeT cobom H, F, Cl, Ci s ajnkui, Ci 3 DajIoOTeHAJKWII,
umkJonponui, -CN, -NH,, -NH(C,3 ankwia) wm -N(Ci_3 aJKui),, TIIOe
vKa3aHHBN Ci3 aJIKMII HeobBsg3aTeJIbHO 3aMelleH 1, 2 WMJIIn 3

3aMecTUTeJIaMM, BHOpaHHEMM U3 F, xJjopa, -CN, -CF3, -CHF,, -CHxF, -
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NH, m OH;

R10 pencTaBigeT coboir  H, F, Cl1, Cis AJIKWIIL, Ci_s
rajJioTeHalJIkuJI, LIukJjonponmi, -CN, -NH;, -NH(Ci;_3 ankwmi) wmiam -N(Ci_3
aJIKMJI) », T'IOe yKasz3aHHBM Ci 3 aJIkMJl HeoOdg3aTeJIbHO 3aMemeH 1, 2 miam 3
3aMecTUTeJIaMM, BHOpaHHEMM U3 F, xjopa, -CN, -CFi, -CHF,, -CHxF, -
NH, m OH;

R'7 npemcraBigeT coboit Ci g aJKMil, GQeHMJI WM 5-6-UJIeHHHI
TreTepoapuil, KaxXOHM M3 KOTOPHX HeoOA3aTeJIbHO 3aMemeH 1, 2, 3 Win
4 3aMecTUTeJIAMM, HEe3aBMCUMO BHOpPaHHEMM U3 R?7;

R172 mpepcraBisdgeT cotol H mim Ci 3 aJIKWII;

R17® mpemcraBigeT coBoii Ci s aJKWJ, HeoBg3aTesIbHO 3aMelleHHEN]
1, 2 mium 3 3aMecTUTeNsAMM, BHOpaHHBEMU M3 F, xjopa, -CN, -CFj3, -
CHF,, -CH,F, -NH, m OH, wu

Kaxnoeli R?7 HesaBMCMMO BHOpaH M3 rajioreHa, -OH, NO,, -CN, Ci_;
aJikuia, Co.3 aJkeHwma, C,.3 alkuMHmIa, Ci 3 TaJloT'eHaJIKujla, LIMaHO—-Ci_3
ajnkuia, HO-Ci. 3 ajgxkmia, CF3-Ci 3 rmuopokcualnkwuia, Ci-3 aJIKOKCU—-Ci_j
aJikuia, Cs.7 LMKIOaJkKwmIia, Ci_3 aJIkokcu, Cy;_3 TrajioreHaJiIkokcu, H,N-,
(C1_3 aJyxwmy)NH-, (C1.3 ajxaxwmi),N-, HS-, Ci.3 anxkuia-S-, Ci 3 aJKUJI-
S(=0)-, Ci3 anaxmya-S(=0),—-, kapbammia, C; 3 aldkujaxapbammia, Iu(Ci s
aJIkMJ) kapSamuia, kapdookcu, Ci 3 aaxkma-C (=0)-, Ci; 4 axakokxcu-C(=0)-,
Ci.3 aJgxwmia-C (=0)0-, Ci_3 ajgkwuia-C (=0)NH-, Ci_3 aJgxwmia-S (=0),NH-,
H,N-SO,—, Ci_3 aJIKMJI-NH-S (=0) »—, (Cii3  aJkmi) oN-S (=0) »,—, HoN-
S (=0),NH-, C;.; aJJgxmjg-NHS (=0),NH-, (Ci.3 aJjgkwmi) oN-S (=0) ,NH-, Hy;N-
C(=0)NH-, C;_ 3 anxmjI-NHC (=0)NH- u (C;_ 3 aJgxwmj) N-C (=0)NH-.

B HeKOTOPHX BapMaHTax peaau3aluu:

R! mnpepmcramBigeT coboit Cig aJIKui, Ci-6 TaJIOTeHaJIKWUI, Ci-6
LUUKJIOAJIKMII MM Ci g LUMKIJIOAJNKMII-Ci 3 aJIKMJI, I'Ie KaXOHM yKazaHHHM Ci g
ankmi, Ci ¢ LUKJIOAJKMI U Ci g LUUKIOAJKMI-Ci-3 aJIKMJ HeoOsa3aTeJIbHO
3amemex 1, 2 wiaM 3 3aMeCcTUTeJIAMM, He3aBMCUMO BHOPAaHHHMU U3
dTopa, -CF3 u mMeTUmnua;

R? nmpencraBjgeT cobort H MM MeTu;

R® mpemcraejygeT coboi H, F wmam Cl;

R* mpemncraeiigeT coboi H mam F;

R®> mpencraBiigeT coboi H mam F;

R® mpemncraBiigeT coboi H mam F;

R’ OpencraBygeT coboy H, MeTwms, 2T miam HO-CH,-;



B HeKOTOPHX
B HeKOTOPHX
B HeKOTOPHX
B HeKOTOPHX
B HeKOTOPHX
F.
B HeKOTOPHX
B HeKOTOPHX
B HeKOTOPHX
B HeKOTOPEHX
B HeKOTOPEHIX
mim Cl.
B HeKOTOPEHIX
F.
B HeKOTOPHIX
B HeKOTOPHIX
B HeKOTOPEHX
F.
B HeKOTOPEX
F.
B HeKOTOPEX
MeTwuJI.
B HeKOTOPHIX
B HeKOTOPHX
MeTWJI.
aJkmil, Ci g
aJIKNII,
Ci3 aJIKUJI

He3aBUCIVMO BH@paHHHMM ns3 @Topa,

U3OMIPOIINII,
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R® mpemcraBiygeT coboit H miaM MeTwn;

R? mpencraBjgeT cobom H, MeTWJI MM 3TUII; U

R'? mpemcraBsger coboir H, MeTmy, >Tui miau HO-CH,-.

BapMaHTaxXx
BapMaHTax
BapMaHTax
BapMaHTax

BapMMaHTaxXx

BapMMaHTax

BapMMaHTax

BapMMaHTax

BapmMaHTax

BapmrmaHTax

BapmrmaHTax

BapMrmaHTaxXx

BapMaHTax

BapMmaHTaXx

BapMmaHTaxXx

BapMMmaHTaxXx

BapMmaHTaxXx

BapMmaHTaxXx

peanmsaunu
peanmsaumnn
peanmsaunn
peanmsaumnmn

peanmsaunu

peanmsaumnn
peanmsaumnu
peanmszaumnmn
peanmsaumnu

peanrszanumn

peanrsalumn

peanrszanumn

peanmsaumnu

peanmsaunmu

peanmsaunmu

peanmsaunmu

Y
Y
X
X

npencraBjsgeT codor N.

npencTaBJjidaeT
npencTraBJjidaeT

rnpencTaBJjidaeT

cobom
cobom

cobom

CH.
N.
CR".

R* npencraBigeT coboit H mau

R? mpencraejsger coboir H.

R? mpemncraejssgeTr coboir F.

W npemcrasJiiseT cobom N.

W npencrasigeT coboir CRE.

R® mpemcramsger coboir H, F

R6

R6

R6

R3

R5

R2

IIpenCcTraBJideT

IIpenCcTaBJideT

InpencTaBJideT

InpencTaBJideT

npencTaBJideT

InpencTaBJideT

cobom

cobom

cobom

cofBom

cobom

cobom

peanmzauuM R? OpencraBigeT CoOO

peanmsaunu

R2

npencraBJjideT

H wnnm

H.

F.

H nmm

H nmm

H nmm

H.

cobom

B HEeKOTOPHX BapMaHTax peams3aluum R! npencraBisgeT coboit Ci g

B HeKOTOPHX

IMKJIIOIIPOIIMIIS TMII,

STUII,

raJloreHaJIKMII,
I'oe VKa3aHHEM Ci ¢ aJIKMII,

HeobBga3aTeJIbHO

BapuaHTax
1-MeTuIInponniI,

IMKJIIOIIPOIINII,

Cs g LMKJIOAJNKUII WM Ci3 g LIUKIIOAJIKMII-Ci_3

3aMemeH 1,

peanmsaunmu

2 w3

-CF3; m mMeTUIa.

Rl

npencraBJdeT
2,2,2-tpudTop-1-MeTUIISTUII,

1-TpudTOoPME TUIIITMKIIOTPOTINII,

Ci_¢ LIUKJIJICAJNIKMII UM Ci g LIMUKJIOAJIKUII—

3aMeCTUTeJIAMI,

cobom
1_
1_



12

HUMKJIOTIPONUII-2, 2, 2—TPUOTOP3TUII, 2,2, 2-TpUOTOP3 TUII WJIN 2,2-
OUOTOP3TUIL.

B HEeKOTOpPHX BapMaHTax peajMsauum R! mOpencraBigeT coBoi
V30NPONIWJI, 2TWJI, 1-MeTWINPONWJI WIn 2,2, 2-TpudTop—1-MeTUIISTUII.

B HEeKOTOpPHX BapMaHTax peajMsauum R mOpencraBigeT coBoi
V30IPOTIINII

B HEeKOTOPHIX BapMaHTax peajms3aumy R! OpemcraBigeT coOOi BTWMII.

B HEKOTOPHX BapMaHTax peajus3aluu R! mOpemcraBigeT codol 1-
Me TUJINPOIINI .

B HEKOTOPHX BapMaHTax peajusaumm R' mpepcraeiageT coboil
2,2,2-TpudTOP-1-METUIISTUII.

B HEKOTOPHX BapMaHTax pealmsalum R’ mOpepcrasjadgeTr coboir H,
MeTumJI, STy miam HO-CH,-—.

B HEKOTOPHX BapMaHTax peaimsauur R’ mpemcrasigeT coboi H.

B HEKOTOPHX BapMaHTax peasmsaumm R’  mpepcraesgeT coboil
MeTWJI.

B HeKOTOPHEIX BapmaHTax peajusaumu R® mpemcrasiger coboit H wim
MeTHUJI.

B HeKOTOpPHIX BapMaHTax peaimsaumm R® mpemcrassder coboir H.

B HeKOTOpPHIX BapMaHTax peajusaluu R° nOpemcrasjdeT coboml H,
MeTMJI MM BTUJI.

B HeKOTOPHIX BapMaHTax peaimsaumm R° mpemcrasideT coboir H.

B HeKOTOpHIX BapMaHTax peajusauum R° mOpencTaBigeT coBoi
MeTUJI.

B HeKOTOpPHX BapMaHTax peajusaluu R mnpenmcraeiger coboitr H,
MeTwmJ, Tuin miam HO-CH,-—.

B HEeKOTOPHIX BapMaHTax peaimsauunr R'Y npepcrasiger cotoir H.

B HeKOTOpHX BapMaHTax peanusauunr R!? mnpenmcrasiager coBoit
MeTUJI.

B HeKOTOpHX BapMaHTax peanusauun R!® mnpemcrassger coBoit
DTUII.

B HEKOTOPHX BapMaHTax peaimsauuu R? mpencrarjger coboim HO-
CH,-.

B HeKOTOpPHX BapMaHTax peaJM3aly COeIVMHeHMEe IIPpeldcTaBJISeT

cobon coemmHeHre dopMmyJiel I1T1:



13

R¢ RO
N= o}
X N
w—N N—R!
RT-NARE R® R* R’,z
R A\ ~R"?
/
HN—N
11

mwin eTro @apMaHeBTquCKM IpmeMiieMyrn COJIb .

B HeKOTOPEX BapMaHTaXxX peaJim3allliiM COoeldVMHeHNMe IIpeldCTaBJIdeT

coOOoM CoeOMHEHMe NpelcTaBJigeT coboM coemuHeHue dopmyJsiel IIT:

RE RS

ITII

WM ero dapMalleBTUUECKN IPpUeMIIeMyln COJIb.

B HeKOTOPEX BapMaHTaX pealJiM3allMl COoelVMHeHMe IIpeldCTaBJIideT

cobon coemmHeHMe OOpMYyJIHI IV:

IV

mwin eTo @apMaHeBTquCKM IIpmeMIieMyrn COJIb .

B HeKOTOPEX BapMaHTaX pealJiMm3all COeldVMHeHNMe IIpeldCTaBJIdeT

cobom coermmHeHre CopMyJiel IIla:

R¢ RS
N= o)
/—N N—R!
I\ ~gt R R R’, 5
R% A \—R'C
/
HN—N

I1Ta



14

i eTo (l)apMaLI,eBTML.TeCKT/I IIpmeMIieMyrn COJIb.
B HeKOTOpHX BapMaHTax peajiM3aluM COeIMHeHUe IIpeldCcTaBJjideT

cobon coenmuHeHMe OdopmyJiel IITIa:

HN—N
IIIa
Wi ero QapMaleBTUUECKN IIpUeMIIeMyl COJIb.
B HeKOTOPHX BapMaHTax pealM3aluy COeIMHEeHMe IIpelcTaBJIgeT

cobom coernmHeHre QopMmyJiel IVa:

HN—N
IVa

WM ero dapMalleBTUUECKU IIpHeMIIeMyl COJIb .

B HeKOTOPHX BapMaHTax peaju3aluy COoeIMHEeHMVe IIpeldCcTaBJISgeT
cobom coeluHeHMe OGopMyJiEl lIa WIM eT'o (dapMalleBTHUUECKU I[IpUeMIIeMYyIo
CcoJlb, THe:

X mpepcraeigeT coboi N miam CR?;

W mpencraeigeT coboim N mamu CR®;

Y mpencTaBiasgeT cobom N wmim CH;

R! mnpepmcramBigeT coboit Ci g aJKui, Ci_¢ TAQJIOTEHAJIKWJI, Cs_¢
LUUKJIOAJIKMII MM Ci ¢ UMKIJIOAJNKMII-Ci 3 aJIkKMJI, I'Ie KaXIOHM yKazaHHHM Ci g
ankmi, Ci¢ LUKJIOAJKMI U Ci g LUUKIOAJNKMI-Ci-3 aJIKMJI HeoOsa3aTelIbHO
3amemexH 1, 2 wiaM 3 3aMeCcTUTeJIAMM, He3aBMCUMO BHOPAHHHMU U3
dTopa, -CF3 u mMeTUmna;

R? nmpencraBjgeT cobort H MM MeTu;

R3 npepcramigeT cotoir H, F wmmm Cl;

R* mpemncraeiygeT coboi H miam F;

R®> mpencraBiigeT coboi H miam F;
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R® mpemcraBiyigeT coboi H mam F;

R’ mpepmcramigeT cotoi H, meTusi, >Tuil uiam HO-CH,-;

R® mpemcraBigeT coboit H miaM MeTwn;

R? mpencraBjgeT cobom H, MeTWJI MM 3TUII; U

R'? mpemcraBsger coboir H, MeTmy, 3Tui miu HO-CH,-.

B HeKOTOpPEHX BapMaHTax peajM3almMK COoeIMHeHMe IIPpenCcTaBJIgeT
cobonm coemmHeHMe OQopMyJiH 11 MM eTro dapMaleBTHUUECKM IpUeMIeMy
COJIb, TOe:

R! mnpepcramBigeT coBoim Ci g aJIKWUI, Ci_¢ TAQJIOT€HAJIKWJI, Cs-¢
LUMKJIOAJIKMII MM Ci g LUMKJIIOAJNKUII-Ci 3 aJIKMJI, I'Ie KaXIbM yKas3aHHHM Ci ¢
aJikmil, Ci g LIUMKIJIOAJKMII U Ci g LIUMKJIOAJNKMI-Ci_3 aJIKMJI HeoO4a3aTeJIbHO
3aMemeH 1, 2 wmiaM 3 3aMeCTUTeJIAMM, He3aBUCHMMO BHOPAHHBEMU U3
bTopa, -CF; um MeTwmia;

R? npencraBiageT cob®oim H MM MeTwus;

R?® mpemcraeisger coboi H, F wmum Cl;

R* mpemcraeiger coboi H mumu F;

R® mpemcraeiger coboi H mim F;

R® mpemcraeisgeTr coboi H mumu F;

R7 mpepcrabigeT cotoi H, meTusi, >Tuil uiam HO-CH,-;

R® mpemcramisger coboi H miaM MeTn;

R? nmpemcraBjdgeT cobor H, MeTUJI MM STUII; U

R1? mpenmcraBisger cotoir H, MeTms, sTui miu HO-CH,-.

B HeKOTOpPEHX BapMaHTax peajlM3alMvM CcOoeIMHeHMe IIpencTaBligeT
cobon coemmHeHre ooopmyJiHl IITI maIM eTro GapMalleBTUUECKU IpUeMIIeMY
CoJib, TOe:

R! mnpepmcramBigeT coboit Cig aJIKui, Ci-6 TaJIOTeHaJIKWUI, Ci-6
LUUKJIOAJIKMII MM Ci g LUMKIJIOAJNKMII-Ci 3 aJIKMJI, I'Ie KaXOHM yKazaHHHM Ci g
ankuil, Ci g LIUKIJIOAJKMI U Ci g LIUKIJIOANKMII-Ci_3 aJIKMJI HeoO4a3aTeJIbHO
3aMemer 1, 2 wim 3 3aMeCTUTEeJIsIMM, He3aBUCHUMO BHOpPAHHEMU U3
dTopa, -CF3 u mMeTUmnua;

R? nmpencraBjgeT cobort H MM MeTu;

R® mpemcraejygeT coboi H, F wmam Cl;

R* mpemncraeiigeT coboi H mam F;

R®> mpencraBiigeT coboi H mam F;

R’ mpepcrasigeT cotoi H, merusi, >Tuil uiam HO-CH,-;

R® mpemcraBigeT coboit H MM MeTWi;
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R? mpencraBjgeT cobom H, MeTWJI MM STUII; U

R'? mpemcraBisger coboir H, MeTmy, >Tui miu HO-CH,-.

B HeKOTOPHX BapMaHTax peajM3aluy COeIMHEHMEe IIpeldCcTaBJIsgeT
cobon coemmHeHre OQopMysH IV MM eT0 OdapMalleBTHUUECKM IpUeMIIeMy
CoJib, TOe:

R! mnpepmcramBigeT coboir Ci g aJIKui, Ci_¢ TAQJIOTEeHAJIKWJI, Cs_6
UMKJIOAJIKMII MM Ci g LUMKIJIOAJNKMII-C1 3 aJIKMJI, I'Ie KaXOHM ykKas3aHHHM Ci ¢
ankmil, Ci g LIMKIJIOAJKMI U Ci_g LIUKJOANKMII-Ci_3 aJIKMJI HeoO4a3aTeJIbHO
3aMemes 1, 2 wiu 3 3aMecCTUTeJIIMM, He3aBUCHMMO BHOPaHHBEMU U3
drTopa, -CF3 u mMeTmia;

R? npencraBigeT cob®oim H MM MeTwus;

R® mpemcraeiyger coboi H, F wmum Cl;

R® npencrasiageT coboim H wiu F;

R7 mpemcraeigeT coBoi H, MeTwmi, >Twui uiam HO-CH,-;

R® mpemncraBigeT coboi H MM MeTwui;

R® mpemcraBjsdgeT cobor H, MeTUJI MM STUII; U

R? mpencraBiger coboir H, MeTms, 5Tuil uiau HO-CH,-.

B HeKOTOPEHX BapMaHTax peajM3alumMy CcoeIMHeHMe IIpencraBligeT
coboy coemmHeHMre OoopMyJiH Ila MM eTo dapMalleBTUUECKMU IpUeMIIeMy
CoJib, TOe:

R! mnpepcramBiger coBoil Cig aJIKuUi, Ci-6¢ TaJOTeHaJIKWUI, Ci-6
LUUKJIOAJIKMIT MM Ci ¢ UUMKIIOANKMII-Cy_ 3 aJIKMJI, I'Ie KaxXOul yKas3aHHBM Cq ¢
ankmil, Ci g LIMKIJOANKMI U Ci g LIUKIJIOANKMII-Ci_3 aJIKMJI HeoO4a3aTeJIbHO
3aMemeH 1, 2 wiIM 3 3aMecTUTeJIIMM, He3aBMCHMMO BHOPaHHHEMU U3
dTopa, -CF3; u mMeTUia;

R? nmpencraBjgeT cobort H MM MeTu;

R3 npepcrasiger cotoir H, F wmmm Cl;

R* mpemcraeiygeT coboi H mam F;

R®> mpemcraejyigeT coboi H mam F;

R® mpemncraBiyigeT coboi H mam F;

R’ mpepmcrasigeT cotoi H, merusi, >Tuil uiam HO-CH,-;

R® mpemcraBiyigeT coboit H mMiaM MeTwn;

R? mpencraBjgeT cobom H, MeTUJI UM STUII; U

R'? mpemcraBsger coboir H, MeTms, sTui miaiu HO-CH,-.

B HeKOTOpPHX BapMaHTax peajM3aluy COeIMHEHNEe IIpeldCcTaBJIsgeT

cobon coemmHeHre OopmysH I11Tla MM eTro dapMalleBTUUEeCKU [IpHeMIIeMYy
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COJIb, T'noe:

R! mnpepmcramBigeT coboir Ci g aJKui, Ci_¢ TQJIOTEeHAJIKWJI, Cs_6
UMKJIOAJIKMII MM Ci g UMKIJIOAJNKMII-C1 3 aJIKMJI, I'Ie KaXIOHM yKazaHHHM Ci g
ankuil, Ci.g LUMKJOAJKMII U Cs.g LUUKIIOAJNKMII-Ci.3 aJIKMJI HeoOsa3aTeJIbHO
3amMemeH 1, 2 wiM 3 3aMeCTUTeJIAMM, He3aBUCKMMO BHOPAHHEMU U3
drTopa, -CF3 u mMeTUia;

R? nmpencraBjgeT cobort H MM MeTus;

R® mpemncraBiygeT coboi H, F wmiam Cl;

R* mpencraBiygeT coboi H mamu F;

R®> mpemcraBjgeT cobtoit H wmm F;

R’ npencraByggeT cobom H, MeTwms, 2Twmj miam HO-CH,-;

R® mpemcraBigeT coboi H MM MeTwui;

R® mpencraBiigeT coboit H, MeTuy WM STUil; U

R? mpenmcraBisger coboit H, MeTms, sTuil uiam HO-CH,-.

B HeKOTOpPHX BapMaHTax peaju3aluy COeOMHEHME IIpenCcTaBJIgeT
cobon coemmHeHue OdopmyJil IVa, Toe:

R! mpemcraesger coboit Ci g ankuil, Ci e TajloTeHalJKui, Csg
UUKIIOAJKWUIT WMIN Ci g LUMKJIOAJIKUII-Cy_3 aJIKWJI, T'HOe KaXOul yKasaHHEM Ci_g
ankui, Ci ¢ LUMKIJIOAJKMII U Ci g LUUMKIIOAJNKMII-Ci 3 aJIKMJI HeoOsa3aTeJIbHO
3aMemeH 1, 2 wim 3 3aMeCTUTEeJIsIMM, He3aBUCUMMO BHOpPAaHHBMU U3
dprTopa, -CF3; u mMeTUsa;

R? nmpemcrapjdgeT cobort H MM MeTus;

R?® mpemcraeiygeTr coboi H, F wmum Cl;

R®> mpemcraeiyigeT coboi H mam F;

R7 mpepcrasigeT cotoi H, merTusr, >Tuil uiam HO-CH,-;

R® mpemcraBiyigeT coboit H miaM MeTwn;

R? mpemncraBjgeT cobom H, MeTUJI MM 3TUII; U

R'? mpemcraBisger coboir H, MeTms, sTui miu HO-CH,-.

B HeKOTOPHX BapMaHTax peaju3alMyM B  HaCTOAMeN  3asgBKe
npenjioxeH 5-[3- (umaHoMeTmi) -3- (3'-meTun—-1H,1'H-4, 4'-6unupaszsoia-1-
i) azserunuH-1-wmi] -N-[ (1S) -2, 2, 2-rpudpTop—1-MeTUIID T | IUpa3UH—2—
kapboKcaMuUI MJIM €TI0 dpapMalleBTUUECKU IIpreMiieMas COJIb.

B HeKOTOPHX BapMaHTax peaju3aluMyM B  HaCTOAMEN  3asdBKe
npenjioxeH 5-[3- (umaHoMeTwi) —-3- (3'-meTun—-1H, 1'H-4, 4 ' -6unupaszsoyia-1-
i) azseTunuH—1 -] —-N-M300ponuiinmupasmui—2-KkapbokcaMm VI ero

@apMaLLeBTMT{eCKM IIpmemMjiieMad COJIb.
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B HeKOTOPHX BapMaHTax peaju3aluMyM B  HaCTOAMeN  3afdBKe
npenjioxeH 4-[3- (umaHoMeTwi) —3- (3'-meTunn—-1H, 1'H-4, 4'-6unupaszsoyi-1-
i) asemunuH-1-wmi] -N-uzonponmibeHzaMnll WM el'o  dpapMaleBTUUeCKU
npuemiieMas COJIb.

B HeKOTOpPHX BapMaHTax peaju3aluMM B  HaCTOAMEeN  3afdBKe
npenjioxeH 4-[3- (umaHoMeTwi) —3- (3'-meTun—-1H, 1'H-4, 4'-6unupaszsoj-1-
W) aseruauda-1-wil] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop—-1-

MeTUIIDTUII] OeH3aMUI MM eT'o dpapMalleBTUUEeCKU IIpreMiieMas COJIb.

B HeKOTOPEHX BapMaHTax peaju3aluy B  HaCTOAMeM  3afdBKe
NpenjioxeH 4-[3-(1H,1'H-4,4"'-6unupaszsoj—-1-wmi) -3-
(LMaHOMeTUJI) aseTuaud-1-mi] -2, 5—gudrTop-N-[ (1S) -2, 2, 2-TpudTop—-1-
MEeTUIIDTUII] OeH3aMUI MM eT'o dpapMalleBTUUECKU IIpMeMiieMas COJIb.

B  HeKOTOPHX BapMaHTax peaju3aluy B  HaCTOAmeM  3afdBKe
IpenJioXeH 5-[3- (uma”"omeTmi1) -3- (3, 3'"-oumMeTmji-1H, 1 'H-4,4"' -
Bunmpaszos—1-mi) azeTuauH-1-1mi] ~-N-M30NponmMnMpa3nH-2-kKapOoKcaMn
WM ero dapMalleBTUUECKU IIpreMeMasd COJIb.

B  HeKOTOPHX BapMaHTax peaju3aluy B HaCTOAWeM  3asdBKe
nIpenJioXeH 4-[3- (uma"omMeTmJ1) -3- (3", 5"-oumeTmsi-1H, 1 'H-4,4"'-
funmpaszoJi—-1-ui) azseTugnH—-1-uji] -2, 5—ogudpTop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTusTHII] OeH3aMI WMJIM eT0 dpapMaleBTUUECKM IpueMiIeMas COJIb.

B HeKOTOPHX BapMaHTax peajJu3allMyM B  HaCTOAMeN  3asgBKe
NpenyoxeH 5-[3- (unavomeTmy) -3- (3", 5'"-gumeTmii—1H,1"'H-4,4"-
BunmpasoJs—1-mi) azeTuouH-1-1mi] ~N-M30NponmiinMpa3nH—2-kapOoKCcaMn]]
WM ero QapMalleBTUUECKU IIpHeMiieMad COJIb .

B HeKOTOPHX BapMaHTax peajdu3allMyM B  HaCTOAMEeN  3asgBKe
npenjoxeH 5-[3- (unmavomeTmy) -3- (3", 5'"-gumeTmji—1H,1'H-4,4"-
funmpaszoi-1-mi) azeTuamH—-1-mia] -N-[ (1S) -2, 2, 2-TtpudpTop—-1-

MeTUIID T ] INpas3uH-2-KapBoKkcaMn VIV ero bapMalLleBTHUUECKU
npuemiieMas COJIb.

B HeKOTOPHX BapMaHTax peaju3aluyM B  HaCTOAMEeN  3asgBKe
npenjyioxeH 5-[3- (umaHomMeTni) —-3- (3—-MeTmJi—1H, 1 'H-4, 4'-0Bunmpazoj—1-
i) azseTunuH—1 -] ~-N-M30nponuiinmupasma—2-KapbokcaMm VI ero
bapMalleBTUUECKM IIpHeMIIeMas COJIb .

B HeKOTOPHX BapMaHTax peaju3aluyM B  HaCTOAMEeN  3asgBKe
npenjyioxeH 5-[3- (umanomMeTmi) —-3- (3’ —sTmmn—-1H, 1 'H-4, 4" -bunmpazoj—1-

i) aseruoguH-1-wmi] -N-[ (1S) -2, 2, 2-rpudTop—1-Me TUIIDTIJI | IUPa3UH—2—
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kapbokcaMuUI MJIM €U0 QpapMalleBTUUECKU IIpMeMiieMas COJIb.

B HeKOTOPHX BapMaHTax peaJMs3aluM B  HacCToAmMeM - 3afaBKe
NpenjyioxeH 4-{3- (umanoMeTmi) —-3- [ 3’ - (ruopokcuMeTmi) —1H, 1 'H-4, 4" -
funmpasoi—1-ui]azeTunmH—1-ui}t -2, 5—aupTop-N-[ (13) -2, 2, 2-TpudTop-
l-MeTmisTHII] OeH3aMI WJIM €70 dpapMaleBTUUeCKU IIpUueMIIieMas COJIb.

B  HeKOTOpPHX BapMaHTax peaJdMs3aluM B  HaCTOAmMeM  3afgaBKe
NpenjyioxeH 4-{3- (umaHoMeTWJI) —3— [ 3— (IMMOPOKCUMETUII) — 3 ' —Me TUJI—-
1H,1'H-4,4"'-ounupaszoja-1l-mia]azerunuea-1-mi}-2, S—oguprTop-N-[ (1S) -
2,2,2-TondTOop-1-MeTUIISTUII] OeH3aMUT VI ero bapMalleBTUYECKHA
npuemsieMasa COJIb.

B HeKOTOpPHX BapMaHTax peajM3aluM B  HaCTOAMeM  3afdBKe
npenjioXxeHa COJIb, BEHOpaHHad U3:

coJin 4-[3- (uma”"omeTmy1) -3- (3", 5"-oumeTmsi-1H, 1 'H-4,4"'-
bunmpaszoy—1-ui) azetTuaud-1-uiu] -2, S5-audTop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTmasTUII] BeH3aMua ¥ GOCHOPHOM KUCJIIOTH;

coJin 4-[3- (uma"omeTm1) -3- (3", 5"-oumeTmsi-1H, 1 'H-4,4"'-
bunmpaszos—1-ui) azeruoud-1-uinl] -2, 5—-audTop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTmInTUII] BeH3aMKIa M XJOPUCTOBOOOPOIHOM KMUCJIOTH;

cCoJn 4-[3- (unmaHomeTmJr) -3—- (3", 5"'-gumeTm—1H,1"'H-4,4"-
funmpaszoJi—-1-mi) azeTuguH—-1-ui] -2, b—oudTop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTmnTUII] BeH3aMMIa ¥ OPOMUCTOBONOPOIHOW KUCJIOTH,; U

cCoJmM 4-[3- (unmaHomMeTmyr) -3—- (3", 5'"-gumeTmii—1H,1"'H-4,4"-
funmpaszoi—-1-mi) azeTuanH—1-ui] -2, b—ogudTop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTuyisTUII] OeH3aMMIa M CEePHOW KMCJIOTH.

B HEKOTOPHIX BapMaHTax peaamuzalunum yKasaHHada COJIb
npencraejgeT cofou COJIb 4-[3- (umaHoMeTMJI) —3—- (3", 5" —-gumMeTHII—
1H,1'H-4,4"'-ounupas3oa-1-mi) azetnauea—-1-mj] -2, b—-aupTop-N-[ (1S) -
2,2,2-TpudTop-1-MeTMI>TIII] DeH3aM1Ia u bocoopHOM KMCJIOTH . B
HEeKOTOPHX BapMaHTax pealM3aluM yKaszaHHasd COJIb NpencTaBJjigeT cobon
conb 4-[3- (umaHoMeTwmi)-3- (3',5'-oumeTnn—-1H, 1'H-4, 4'-0unmpazoj—1-
win) azseruauia-1-mial] -2, 5—-gudrTop-N-[ (1S) -2, 2, 2-TpudTop—-1-

MeTHUJISTIMII] OeH3aMuOa M GoCcOOpHOM KUCIJIOTHEHL CO CTexXMoMeTpuueCKUM
cooTHomeHMeM 1:1. B HeKOTOPHX BapMaHTax peajM3aluu yKa3aHHasd
COJIb ABJISETCSH KPUCTAJJIMUECKOM. B HeKOTOPHX BapMaHTax peaju3aluu
yKaszsaHHasd COJib I[I0 CYyWeCTBY BHIOEJIEHAa. B HeKOTOPHX BapraHTax

peanmusauyy  ykKasaHHasd  CoOJIb npencraBiageT  coOoM  COJIb 4-[3-
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(umanoMeTni) -3- (3", 5"'-oumeTnni—-1H, 1 'H-4, 4 ' -Ounnpa3oi-1-
wi) azserTuauia-1-mil] -2, 5—-gudrTop-N-[ (1S) -2, 2, 2-TpudTop—-1-
MeTHUIISTIUII] OeH3aM/Oa M XJIOPUCTOBOIOPOOHOM KMCJIOTH.

B HEKOTOPHIX BapMaHTax peanm3alnmnum yKa3aHHasd COJIb
OpencraejgaeT cobom COJIb 4-[3- (umaHoMeTmJI) —3—- (3", 5" —-guMeTHII—
1H,1'H-4,4"'-ounupaszoya-1-mi) azerunquea—1-mi] -2, S—aupTop-N-[ (1S) -
2,2,2-tpudTop-1-MeTUIISTUII] OeH3aMKIa ¥ XJIOPUCTOBOINOPOIOHOWM KMCJIOTH
CO CTexXMOMETPUUECKUM COOTHomeHMeM 1:1. B HEKOTOPEHX BapuaHTax
peajgu3alMKy yKal3aHHas COJIb SABJSAETCHd KPUCTaJJIMUeCKOoM. B HEeKOTOPHX
BapMaHTax peaju3aluy yKasz3aHHas COJIb II0 CYIEeCTRBY BHIEJIEHA.

B HEKOTOPEHIX BapraHTax peanmu3aumum yKa3aHHasd COJIb
npencraejdgaeT codbom COJIb 4-[3- (umaHoMeTmJI) —3—- (3", 5" —-gumMeTHII—

1H,1'H-4,4'-6unupaszoyn—1-ui)azerunuia-1-mia] -2, 5-ogudTop-N-[ (1S) -

2,2,2-tpudTop-1-MeTUIISTUII] OeH3aMMIa u BPOMMCTOBOIOPOOHOM
KMCJIOTH. B  HeKOTOpHX BapMaHTax peaJdMsaluM yKasaHHasd  CoJib
npencTaByigeT cobom COJIb 4-[3- (umaHoMeTm) —-3— (3", 5'-oume TMII-

1H,1'H-4,4"'-6unupaszoyn—1-ui)azerunua—-1-mi] -2, 5—-ogudrTop-N-[ (1S) -
2,2,2-tpudrTop-1-MeTUIISTUII] BeH3aMKIa ¥ OPOMUCTOBOINOPOOHOM KMCJIOTH
CO CTexXMOMeTPMUEeCKMM COoOTHomeHMeM 1:1. B HEeKOTOPHX BapuaHTax
peajJM3alMM yKal3aHHas CoOJIb SABJSETCIS KPUCTAJJIMUeCKOM. B HEeKOTOPHIX
BapMaHTax peaJM3aluM yKaz3aHHas COJIb 10 CYIEeCTBY BHIOEJIEHA.

B HEKOTOPEIX BapMaHTax peanm3alumun yKa3aHHasA COJIb

npencraejgeT cofou COJIb 4-[3- (umaHoMeTmJI) —=3—- (3", 5" —-gumMeTHJII—
1H,1'H-4,4"'-ounupasz3oa-1-mi) azeruauua—-1-mi] -2, S—aupTop-N-[ (1S) -
2,2,2-tpudTop—-1-MeTMUIISTWUII] OeH3aMMIa u CepHOM KMCJIOTHL. B
HEeKOTOPHX BapMaHTax peaju3alluM yKasaHHasd CcoJib OpelcTaBJisgeT cobom
coylb 4-[3- (umaHoMeTmi)-3- (3',5'-oumeTmn—-1H, 1'H-4, 4'-0unmpazoj—1-
win) azseruauia-1-uul -2, 5-gudrTop-N-[ (1S) -2, 2, 2-TpudTop—-1-
MeTUIIZ T ] DeH3aMrIa n cepHOM KM CJIO TH co CTEXMOMETPUUYECKNM
cooTHomeHMeM 1:1. B HeKOTOPHX BapMaHTax pealu3aluM yKa3aHHas
COJIL MABJIAETCA KPUCTAJJIMUEeCKOM. B HEeKOTOPHX BapMaHTax peaju3alliu
YKazaHHasa COJIb IO CYINEeCTBY BHIEJIEHA.

B HeKOTOpPHX BapMaHTax peaJlM3allMM yKa3aHHasa coJb 4-[3-
(umanoMeTmi) -3- (3", 5"'-oumeTnn-1H, 1 'H-4, 4 ' -Bunnpa3oi-1-
wi) azseruauia-1-mial -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop—-1-

MeTUIISTUII] OeHzamMmaa ¥ GoCchoOpHOM  KUCIOTH XapaKTepu3yeTcsd IIpH
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nomomy DSC-TepMOTPaMMH, UMEKMeW SHOOTEPMMUECKMM [IMK IPpU IPUMEPHO
228°C. B HEKOTOPHX BapMaHTax pealr3alyy yKaszaHHas CcoJib GocdopHOM
KMUCJIOTE wMMeeT DSC-TepMmMorpaMMmy, I[IO CYIECTBY IIpPelOCTaBJIEHHYID Ha
durype 4A. B HEKOTOPHX BapMaHTax peajM3aluM yKa3aHHas CoJib
bocdopHOM KMCIOTH MMeeT 10 MeHbllel Mepe oaMH Ik XRPD B eIuMHMIIAX
2-TeTa, BHOpPaHHBM W3 OpP¥MMepHO 6,8°, npumepHo 16,5°, NOpMMepHO
19,8°, npumepno 20,7° u npuMmepHOo 23,6°. B HEKOTOPHX BapMaHTax
pealMzaluM YyKaszsaHHas CcoJib (GOoCOOpPHOM KUCJIOTH MMeeT I[I0 MeHblleM
Mepe nBa OMra XRPD B eIMHMIIAX 2-TeTa, BHOPAHHHX U3 IPUMepHO 6, 8°,
npumepHo 16,5°, mnpumepHo 19,8°, mnpuMmepno 20,7° u npmMepHo 23,6°.
B HekKOTOpPHX BapMaHTax peajM3aluM YyKasaHHas CcoJib dochopHOM
KMCJIOTH MMeeT IO MeHblleM Mepe Tpu Inka XRPD B enuHMIAxX 2-TeTa,
BHIOPAHHEIX M3 IIpuMepHo 6,8°, mnpumepHo 16,5°, npumepno 19, 8°,
npuMepHo 20, 7° ¥ npuMepHO 23,6°. B HEKOTOPHX BapMaHTax peaju3alnu
yKaszsaHHas coJib GochopHOV KUMCJOTH MMeeT II0 MeHBIeM Mepe YeTHpe
nuka XRPD B eOVHMIIAX 2-TeTa, BHOPAHHHX U3 OPUMepPHO 6,8°, IpUMepHO
16,5°,  npumepno 19,8°  npumepuHo 20,7° wu npumepHo 23,6°. B
HEeKOTOPHX BapMaHTax peajJu3alluy yKa3aHHasd CcoJib GOCOOPHOM KMCJIIOTH
uMeeT XRPD-mpodmiib, IO CYIEeCTBY IIOKa3aHHHM Ha o¢ourype 4C.

B HEeKOTOPHX BapMaHTax peaju3aluy YyKas3aHHas CcoJib 4-[3-
(umanoMeTmii) -3-(3', 5'-oumeTnsi—-1H, 1 'H-4, 4" -Bunrpaszoa-1-
wi) azeruauHa-1-muial] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop—-1-
MeTUJIRTUII] OeH3aMMIa U XJIOPUCTOBOOOPOMNHOM KUCJIOTH XapaKTepus3yeTcsd
opu nomomu DSC-TepMOTpaMMH, MMEKMeW 5SHIOOTEPMUUECKUM MOUK OpU
TeMIepaType OpuMepHo 213°C. B HEKOTOPHX BapMaHTax peajr3alluu
YKa3aHHasa COJIb XJIOPUCTOBOMNOPOIHOW KUCJIOTH MMeeT DSC-TepMOTpaMMmy,
[I0 CyWleCcTBYy IpelcTaBJIeHHYI Ha Ourype 5A. B HeKOTOpPHX BapMaHTax
pealMszaluM YyKa3aHHasd COJIb XJIOPUCTOBOIOPOIHOWM KMCJIOTH MVMeeT TIO
MeHblel Mepe oIuMH Mk XRPD B eIMHMIAX 2-TeTa, BHOpPaHHHM U3
npumepHo 7, 0°, npumepHo 12,1°, npumepHo 13,7°, npumepHo 14,8°,
npuMepHo 15,5°, npumepno 16,6°, npumepsHo 17,1°, npmmepHo 19,7°,
npuMmepHo 20,4°, npumepsHo 20,8°, npumepHo 23,9°, npumepHo 24,7°,
npuMmepHo 25,1°, npumepHo 25,7°, npmmepHo 27,4° m npumepHo 28,3°. B

HeKOTOPEX EBapMaHTaX peaJiM3allMMM YKa3aHHaAd COJIb XﬂOpMCTOBO,HOpO,HHOﬁ
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KMCJIOTH MMeeT II0 MeHblleM Mepe OBa IMKa XRPD B eauHUllax 2-TeTa,
BHOpAaHHEE W3 IpuMmepHo 7,0°  npwmepso 12,1°, npwmmepHo 13,7°,
npumepHo 14,8°, mnpumepsHo 15,5°, mnpumepsHo 16,6°, npmmepsHo 17,1°,
npumepHo 19,7°, npumepHo 20,4°, npumepHo 20,8°, npmmepHo 23,9°,
npumepHo 24,7°, npumepHo 25,1°, npumepHo 25,7°, npumepHo 27,4° wu
npyuMepHo 28,3°. B HEKOTOPHX BapMaHTax pealM3aluy yKaszaHHas CoJib
XJIOPUCTOROONOPOIHOM KUCJIOTH MMeeT II0 MeHbIleM Mepe Tpu Ouka XRPD B
eouHUIIaxX 2-TeTa, BHOpaHHEE U3 InOpuMepHo 7,0°, npmumepHo 12,1°,
npumepHo 13,7°, npumepHo 14,8°, npumepHo 15,5°, npmmepHo 16,6°,
npumepHo 17,1°, npumepHo 19,7°, npumepHo 20,4°, npmumepHo 20,8°,
npumepHo 23,9°, npumepHo 24,7°, npumepHo 25,1°, npmmepHo 25,7°,
npuMepHo 27,4° u npumMepHo 28,3°. B HEKOTOPHX BapMaHTax peaju3alunu
yKasaHHas COJIb XJIOPUCTOBONOPOIHOM KMCJIOTH MMeeT II0 MeHbIel Mepe
yeTHpe IMKa XRPD B enuHMIIAX 2-TeTa, BHOpaHHHEe W3 IpuMepHo 7,0°,
npuMepHo 12,1°, npumepHo 13,7°, npumepno 14,8°, npmmepsHo 15,5°,
npuMepHo 16,6°, npumepHo 17,1°, npumepHo 19,7°, npumepHo 20,4°,
npmuMepHo 20,8°, mnpumepHo 23,9°, npumepHo 24,7°, npumepHo 25,1°,
npmuMepHo 25,7°, npumepHo 27,4° u npuMmepHo 28,3°. B  HEKOTOPHX
BapMaHTax pealM3aluy yKa3aHHas COJIb XJIOPUCTOBOMNOPOMOHOM KUCJIOTEH
uMeeT XRPD-mpodmiib, IO CYyMecTBY IOKa3aHHHM Ha o¢ourype 5HC.

B HeKOTOpPHX BapMaHTax peaJlM3alluM yKa3aHHasd CcoJb 4-[3-
(umanoMeTmi) -3-(3',5'-oumeTnni—-1H, 1 'H-4, 4'-Bunnpaszoii-1-
wui) azerunuH-1-wmil -2, 5—oudrop-N-[ (1S) -2, 2, 2-Tpudprop-1-
MEeTUIISTIUIT] OeH3aMMIa UM OPOMMCTOBONOPOMNHOM KMCJOTH XapaKTepu3yeTcs

opu nomomy DSC-TepMOTpPaMMH, MMEKMeW 5SHOOTEPMUUECKUY MUK IpU
TeMIepaType OpuMepHo 203°C. B HEeKOTOPHX BapMaHTax peajr3alluu
yKa3aHHasa COJIb OpPOMUCTOBONOPOINHOW KUCJIOTH MMeeT DSC-TepMOTpaMMy,
[I0 CyWeCTBYy IpelcTaBJIeHHYI Ha Oourype 7A. B HeKOTOPHX BapMaHTax
pealMzaluM YyKa3aHHasd CoJIb OPOMMCTOBOIOPOIHOWM KMWCJIIOTH MMeeT TIO
MeHbBIIeM Mepe oImMH Mk XRPD B eIuMHMIIAX 2-TeTa, BHOPaHHHM U3
npuMmepHo 7,0°, mnpumepHo 14,4°, npumepsHo 17,1°, npumepHo 20,2°,
npuMmepHo 21,1°, npumepHo 22,8° npumepHo 23,5°, npumepHo 24,9°,

npyMepHo 26, 6°, npuMmepHo 27,1° u npuMepHo 28,2°. B  HEKOTOPHX
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BapMaHTax peajlu3aluM yKaszaHHasd CoOJIb OpPOMMUCTOBOIOPOIHOM KMCJIOTEH
MMeeT II0 MeHblleM Mepe OBa Ouka XRPD B eamHMIax 2-TeTa, BHOPaHHHM
u3 npumepHo 7,0°, npmmepHo 14,4°, npumepno 17,1°, npumepHo 20,2°,
npumepHo 21,1°, mnpumepHo 22,8° npumepHo 23,5°, npumepHo 24,9°,
npuMepHo 26,6°, npuMmepHo 27,1° m npuMmepHo 28,2°. B  HEKOTOPHX
BapMaHTax peajlu3aluM yKaszaHHasd CoOJIb OpPOMUCTOBOIOPOIHOM KMCJIOTE
MMeeT II0 MeHbIleM Mepe Tpu Ouka XRPD B eImMHMIAX 2-TeTa, BHOpPaHHHE
u3 npumepHo 7,0°, npmmepHo 14,4°, npumepsHo 17,1°, npumepHo 20,2°,
npumepHo 21,1°, npumepHo 22,8°, npumepHo 23,5°, npmmepHo 24,9°,
npuMepHo 26, 6°, npumepHo 27,1° u npuMmepHo 28,2°. B  HEKOTOPHIX
BapMaHTax peajlu3aluM yKaszaHHasd CoJIb OpOMUCTOBOIOPOIHOM KMCJIOTEL
VMeeT IO MeHbllel Mepe UeTHpe Ouka XRPD B eImHUIIAxXx 2-TeTa,
BHOpaHHEHE M3 IpuMepHo 7,0°, npumepHo 14,4°, npumepno 17,1°,
npuMepHo 20,2°, npuMmepHo 21,1°, npumepHo 22,8°, npuMmepHo 23,5°,
npuMepHo 24,9°, npumepHo 26, 6°, mnpumepHo 27,1° u npumepHo 28,2°. B
HEeKOTOPHX BapMaHTax peajM3allMM yKaszaHHas COJib OpOMUCTOBONOPOINHOM
KUCJIOTH MMeeT XRPD-mnpodmiib, IO CYmMeCcTBY IOKa3aHHEM Ha ¢urype 7C.
B HeKOTOPHX BapMaHTax peaJlM3alluM yKa3aHHasa CcoJb 4-[3-
(umanomMeTmii) -3-(3',5'-oumeTnsi—-1H, 1 'H-4, 4 ' -Bunnpas3oa-1-
wi) azeruouia-1-uul] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudpTop—-1-
MeTUJIRTUII] OeH3aMMIIa M CEepPHOM KMCJIOTH XapaKTepuslyeTcsd IOPpU IIOMOIMMU
DSC-TepMOTpPaMMEl, MMeKmel DHOOTEepMUYECKHMM I[IMK [OpM TeMIepaType
npuMepHo 259°C. B HEKOTOPHX BapMaHTax peajiM3alluy yKaszaHHas CoJib
CEepHO¥  KUCJIOTH XapaKTepusyeTcsa HOpu [oMomy  DSC—-TepMOTpPaMME,
UMemey TpY SHIOTEPMUUECKMX MIMKa IOIpY IOIpuMepHo 136°C, [IpMMepHO
147°C wu npumepHo 259°C. B HeKOTOPHX BapMaHTax peajJu3alun
yKa3aHHasa COJIb CEePHOM KUCJOTH MMeeT DSC-TepMOoTpaMMy, IO CYMEeCTBY
IpelICcTaBJIeHHYK Ha Oourype 8A. B HeKOTOPHX BapMaHTax pealu3aluu
yKa3aHHasa COJIb CepHOM KUCJOTH MMeeT II0 MeHbIel Mepe OIMH IIUK
XRPD B eIuMHMIAxXx 2-TeTa, BHOPaHHEM M3 OpuMepHOo 7,3°, OpUMepHO
14,7°, npumepsHo 9,9°, npumepsHo 19,0°, npuMmepHo 19,6°, OpuUMepHO
21,3° wm npwmMmepHo 24, 6°. B HeKOTOPHX BapMaHTax peajJus3aluu
yKa3aHHasa COJIb CepHOM KMUCJOTH MMeeT II0 MeHBIeM Mepe OBa IMKa

XRPD B eIuMHMIax 2-TeTa, BHOpaHHEE M3 OpuMepHOo 7,3°, OpUMEepHO
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14,7°, npumepsHo 9,9°, npumepsHo 19,0°, npuMmepHo 19,6°, OpuUMepHO
21,3° wm npumMmepHo 24, 6°. B HeKOTOPHX BapMaHTax peajJus3alun
yKa3aHHasa COJIb CepHOM KMCJOTH MMeeT II0 MeHBIEeM Mepe Tpu OIMUKa
XRPD B eImmHMIAX 2-TeTa, BHOpPaHHHE W3 IOp¥MepHOo 7,3°, I[IPUMMEPHO
14,7°, npumepsHo 9,9°, npumepsHo 19,0°, npuMmepHo 19,6°, OpuUMepPHO
21,3° wm nOpumMmepHo 24, 6°. B HekKOTOPHX BapMaHTax peajJus3aluu
yKas3aHHafd COJIb CepHOM KMUCJOTH MMeeT I[I0 MeHBIEeM Mepe Tpu OIMUKa
XRPD OTHOCUTEJILHO 2-TeTa, BHOpaHHHE M3 OpUMMepHO 7,3°, OpUMEPHO
14,7°, npumepHo 9,9°, npumepHo 19,0°, npuMmepHo 19,6°, OpUMepPHO
21,3° wm npumMmepHo 24, 6°. B HekKOTOpPHX BapMaHTax peajaus3aluu
yKasaHHasd COJIb CepHOM KUCJIOTH ¥MMeeT XRPD-mpoduib, IO CYIEeCcTBY
IIOKasz3aHHHM Ha durype 8B.

PazjuuHbele KpUCTaJJIMUeCkue  QOPMEL MOTYT MMEeTh  pPaszJIMUHEE
KpUCTaJJIMUeCKMe pelleTkKM (HalpuMmep, DJIeMeHTapHBEe sSueVku) U, Kak
IpaBWJIo, B pes3yjibTaTe UMelT pas3JiMuHbEe O(u3MUeckye CBOMCTBA.

PasjgnuHele OGQOPMEI COJIM MOTYT OBTH OIpeleJIeHB IIPYM IIOMOMM CIIOCOBOB

olpenejyieHuAa XapaKTepUCTUK TBEepIOoTO BelleCTBa, TaKMUX Kak
PEHTIeHOBCKAA [IOPOoIKOBa A ouoparumga (XRPD) . Ipyrue CIIOCOOEL
olpenejyieHuAa XapaKTepucTHUK, Takue Kak oubddbepeHMaIbHAA
CKaHMpyKlad KaJopuMeTpusAa (DSC), TepMOTPaBUMETPUUECKUY  aHaJu3
(TGA) , IMHaMMueckas copbumsa [apa (DVS) n  Oopyrue, IIoMoTanT
OOIIOJIHUTEeJIEHO UOeHTUOUUUPOBATH dopmy, a Takxe OIIpenesIuThb

CTabMJILHOCTL ¥ COCTAB PaCTBOPUTEJS/BOIH.

laTTepH oTpaxeHud (muky) XRPD OOBUHO CUMTaAeTCsa XapaKTepHBM
IPU3HaKOM KOHKPEeTHOM KPpUCTaJIIMUeCKOM OGOopMEl. XOpOomo WM3BECTHO, UYTO
OTHOCUTEJILHEIE MHTEHCHUBHOCTM IMKOB XRPD MOTYT CHMJIBHO BapbMPOBATH
B 3aBMCHMMOCTM OT, CpeIu I[Ipouero, MeTOHNOB IOATOTOBKU OOpasLoB,
pacnopeneJsieHMa KPUCTAJJIOB IO pas3MepaM, Pas3JIMUHEX —MCIIOJIb3YEeMEX
OUIIETPOR, IpolLle IYPH YCTAaHOBKU oBpasua u KOHKPETHOTO
MCIIOJIL30BAHHOTO HOpubopa. B HEKOTOPHX ClydYadx, B 3aBUCUMOCTMU OT
TUIIa WJIM HacCcTpoeK IIpubdopa, MOTYT HablomaTbCcd HOBHE IUKU WK
nucyueszaThk CYMeCcTBYyKIMe OUKM. VCHOJB3YeMElM B HACTOSAMNEN 3adaBKe
TEPMMH «IIMK» OTHOCHUTCA K OTpaXeHMo, MMEKIeMy OTHOCUTEJILEHYID
BEHICOTY/UMHTEHCUBHOCTL, COCTABJIAWNIMYD II0 MeHBbIIEey Mepe I[IPVMepHO 4%

VHT eHCMBHOCTM/BBICO TEI MaKCMMaJIBHOI'O IIMKa. Kpome TOT'O, Bapmalumm
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npubopa M IOpyrue GakTOpH MOTYT BJIMATL Ha 3HaueHMsa 2-TeTa. TaKuM

O@paBOM, pacllpeneJieHre IIMKOB, Taroe KaK OIIMCaHO B HacToOAmeM

3adBKe, MOXeT BapbMpPOBATL B IIpelejiax IUJIoC WIXM MUMHYC OpuMepHo 0, 2°
(2-TeTa), u OpennojlaraeTcsHd, yTo TEePMUH «IIO CVYIIECTBY» u
KIIPUMEPHO», MCIIOJIE3YEMEI B KOHTekcTe XRPD B @»maHHOM 3agdBKe,
OXBaTHBAaET I[IPMBEIOEHHEE BHIIe Bapualll.

TakuMm xe o00OpasoM, HOaHHEE TeMIepaTyps B OpuBA3Ke K DSC, TGA
WY  OPpYI'MM TeMIepaTypHBM SKCIepMMeHTaM MOT'YT BapbMpOBaTh B
npenejax +3°C B  3aBUCHMMOCTM OT npubopa, KOHKPETHHX HaCTpoek,
[IOOTOTOBKM oOOpasua M T.n. COOTBETCTBEHHO, KpUCTaJUIMUecKue OQOPMEHL,
OpencTaBJIeHHHE B HaCTOAMeM 3afgBke, uMelT DSC-TepMoTpaMMy, «IIO
CymeCcTBY» IIOKaszaHHyl Ha JioboM M3 ouIryp, WIM IOHMMAKT, UYTO TepMHUH
KIIPMMEPHO» BKJIOUAET TaKyl BapMalMo.

B HeKOTOPEX BapMaHTax peajM3aluM YKas3aHHEHE COJIM, OIMCAaHHEE
B HacTodlmleM 3asBke, IO CYMECTRY BHIOEJIeHH. OO TepMMHOM «BHIEJIEHH
II0 CYmMeCTBY» IIOHMMAKT, UYTO COeOMHeHMe II0 MeHbIlel Mepe UYaCTUUHO
WM IO CymeCcTBY OTIEJIEHO OT Cpelb, B KOTOPOM ero NOJYyUUIIM WK
OOHapyXuIM. YacCTHMUHO pas3melleHHad (opMa MOXeT BKJOUAThL, HaAIpPUMEDP,
KOMITO3UIIMID, OOOTAaleHHYl COJIAMM, OIMCAaHHHMM B HAaCTOAMEM 3asaBKe.
PaznmeJieHHEE  IIO CymlecTBY  QOpPMEI MOTYT  BKJIOUATH KOMIIO 3ULIUM,
comepxamue IO MeHbleM Mepe TIOpuMepHo 50%, 1[I0 MeHBIEeM Mepe
npuMepHo 60%, 10 MeHbIEeM Mepe OpuMepHo 70%, 1O MeHbBIIEV Mepe
npuMepHo 80%, 10 MeHbBIeM Mepe HOpuMepHo 90%, @O MeHbBIIEV Mepe
npuMepHo 95%, O MeHbIEeM Mepe OpuUMepHO 97% MIM IO MeHBIeW Mepe
npuMepHo 99% 1o Macce coJieM, ONMCAaHHHX B HACTOAMEN 3asaBKe, WK
ux coJjer. CrnocoBr BHOEJIEHMS COeIMHEeHUM UM UX COJIeM MUPOKO
M3BECTHHE B HOaHHOM 0OJIaCTU TEXHUKU.

CilleyeT IIOHMMATEL, UYTO OIpelelJIeHHBle OTJIMUUTEJIBHEE I[IPUM3HAKU
n300peTeHUsa, KOTOpHe IJa OoJbllel SCHOCTM ONMCaHH B KOHTEKCTe
OTHeJIbHHX BapMaHTOB pealiM3aluy, Takke MOI'yT OHTEH I[IPeIJIOKEHE B
BUIOe KOMOMHaLMM B OHOHOM BapuaHTe peajm3aluy (HeCcMOTps Ha 5BTo,
nopenrojlaraeTcs, 4YTO BapMaHTH peain3aluy MOI'yT OHTb OOBeIVHEHH,
Kak ecau OB OHM OBJIM OIMCaHE B BuUIe MHOXECTBEHHO 3aBUCHUMEX
bopM) . M HaoBOpOT, pPa3JIMUHEE OTJIMUMTEJILHEE I[IPM3HAKU M300peTeHusd,

KOTOPEE OJIA KpaTKOCTM OIIMCAaHEL B KOHTeKCTe OIOHOT'O BaplMaHTa
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peagm3alMy, TakKXe MOI'YT OHTH I[IPeIJIOKEHEl II10 OTHOeJIBHOCTU WU B
JIO0OM NMOIOXOOAMEeN MNOOKOMOMHALIUMU .

B pasiiMuHEX MecCcTax I[IpeICTaBJIEHHOT'O OIMCaHMA 3aMeCTUTeJIN
COenMHEHMM COTJIaCHO HacCTodAleMy M300peTeHu PacCKpPHTH B TpPyllax
WM NOIOMHOXeCTBaxX. B UWacTHOCTM, OpennojlaraeTcs, UYTO M300peTeHMe
BKJIOUAET BCe U KaXOyln OTIEJIbHYK MIOOKOMOMHALMIO UJIEHOB TaKUX I'PYIII
n IIOOMHOXECTB . Hanpuwmep, TepPMUH «Ci_¢  QJIKWMII» ClielaJibHO
openHaszsHadueH JIA OTHEeJIbBHOT'O PacCKPHTHA MeTuja, D2Tuia, Cs; ajxkuia,
Cy aJikmjia, Cs aJikmila m Cg aJIKkuJja.

B pasjgMuHEX MecCcTax HacTofdlley 3afgBKM OIMCaHB JIMHKEPHLHEe
3aMeCTUTeJIN . Ecnm 0JIA CTPYKTYPE ABHEIM  OOpasoM TpedyeTcsAa
JMHKEepHad TIpylla, TO CJelyeT IIOHMMAaThb, UYTO JIMHKEPHHMU IpyllllaMi
ABJIAKTCA IIlepeMeHHEe Mapkylla, I[IepeuMCIJIeHHHe OJIS YyKa3aHHOW TPYIIH.
HanpuMmep, ecamu JA CTPYKTYPH TpeOyeTcd JMHKepHad Tpylla, U
onpenejyleHMe TpPyNNnH MapkKyma -OJS B2TOM IIepPeMeHHOM BKJIoUAeT «aJIKMII»
WINM «apwuin», cJedyeT IIOHMMAaTh, UTO YyKa3aHHBM «aJIKUI» WM «apui»
IpencTaBJigeT coO00¥ JMHKEePHYD aJIKMJIEHOBY TPYINIly WM apUIeHOBYIO
TPyIIly, COOTBETCTBEHHO.

B pa3JIMYHEIX MecTax HacToAmen 3agBKU OIMCaHEI KOJIbLla
(HanpuMmep, KIIUIIEPUMOMHOBOE  KOJBLO») . EciaM He  yKasaHO MHOeE,
yKa3aHHBEEe KOJiblla MOTYT OBTbH TIIPUCOEeIMHEeHHE K OCTaJIbHOM dYacTu
MOJIEKYJIEL IIpM JIHOOOM uJieHe KOJIblLa, I'IOe DTO I[I03BOJISET BaJIEHTHOCTL.
Hanpuwmep, TepMMH «2H-TeTpalnIpolMpaHOBOe KOJIBLIO» MOXET
OTHOCUTBECHA K Z2H-TeTparMOpolMpaH—-2-WUJIOBOMy, 2H-TeTparunponnpaH-3-
WMIJIOBOMYy, Z2H-TeTparungponvpaH-4-mMJIOBOMY KOJIBLY M T.I.

TepMMH «N-UJIEHHEM», TIOe N OpeldCcTaBJgeT CcoOoM ILiejljoe UYMUCJIO,
Kak IpaBuJIo, ONMCHBAET KOJIMYEeCTBO aTOMOB BO bparmeHTE,
ofpaszynmMx KOJIBLO, I'Ie KOJMYEeCTBO aTOMOB, 00pa3yrlrx KOJbLO,
cocTaBJyfgeT n. HanpuMmep, Z2H-TeTparMOpolMpaH ABJISeTCsS IIPUMMEPOM 6-
YJIEHHOTO TI'eTepPOlMKJIIOAJIKMUILHOTO KoJblla, 1H-1,2,4-Tpua30Jl ABJIAETCH
IPUMEPOM 5-UJIEHHOTO I'eTepOapMJIbHOT'O KOJIbBlLa, [NIUPUIOMH SABJISETCH
[IPMMEDPOM 6—WJIEHHOT'O TeTepoapuUIIbLHOTO KOJiblla, a 1,2,3,4-
TeTpaTuIpoHadTalmMH HABJISeTCA OpuMepoM 10-UJIeHHOM UMKJIIOAJIKMUIILHOM
TPYIIIH.

IO71a coeOVMHEeHMM COTJIACHO HaCTOAMeMYy M300peTeHMI, B KOTOPHX

nepeMeHHasa IMoaBJjigeTcda 0oJiee OOHOTO pa3a, Kaxknoad [IepeMeHHas MOXeT
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NpeIncTaBJIATL CcoOOoM pas3HHe (QParMeHTH, He3aBMCHMMO BHOPaHHEE U3
TPV, ompemeJidomelr yKa3aHHYD IIepeMeHHyon. HamnpuMmep, Korma
CTPYKTYpPa OIMCaHa Kak uMeomas IBe R-TPYIIHE, KOTOPHE OIHOBPREMEHHO
NPUCYTCTBYIOT B OOHOM COEeIMHEHUM, VYKaB3aHHHe IBe R-TPYIIE MOTYT
NpeIncTaBJIATL COOOM pazJIMUHbBE OQPaTMEHTH, HEe3aBMCUMO BHOPAHHEHE U3
TPV, OIpeneJIeHHOM nJisg R. B IOpyTOM npuMepe, Korna

HeoBA3aTeJIbHO MHOXECTBEHHEN 3aMeCTUTeJIb NpelCTaBJIeH B dopme:

p/(R)p
(CH,),

Q-

cJenyT IIOHMMAaThL, UYUTO 3aMeCTUuTeJlb R MoxeT BCTpeduaTbCAd P pas3

4

B KOJIbLE, M UTO R MOXeT OpelcTaBJIATb CcOoOOM pPa3JIMUHBIN (paTlMeHT B
KaxooM cJydae. CienyT I[IOHMMAaThL, UYTO KaxXnasd R-Ipyllla MOXeT
3aMemaTs  Juodo¥ aToM  Bomopola, IIPMCOeOMHEHHHM K aToMy KoJibla,
BKJIOUaA OIOMH wmiIum oba aTomMa Bomopoma (CHy),. Kpome ToOTO, B
BHIIEYTIOMSAHYTOM  IIPUMEDPE, ecJiM IepeMeHHad Q  olpenejieHa Kak
BKJIOUAKIasAs aTOMH  BOIOpoIna, HalpyMep  ecJM  yKaszaHo, uTo  Q
npencraBjgeT coboim CH,, NH m T.m., Jo0O0M IIepeMeHHBM 3aMeCTUTellb,
TakoM Kak R B TIpuMepe BHIIE, MOXeT 3aMellaTb BOIOPOI YKa3aHHOM
mepeMeHHOM Q, TakK Xe Kak BoIopon B JoOOM IPYyT'OM HEM3MEeHHOM
KOMIIOHEHTEe yKa3aHHOTO KOJIklla.

B HacTosmen 3asaBKe bpasza «HeoOsa3aTeJIbHO 3aMelle HHEI»
0o603HauaeT He3aMelleHHBM MJIM 3aMelleHHBM. B HacTosmel 3asBkKe
TepMUH «3aMelleHHHV» O3HauaeT, UTO aToM BOINOpoIa yIaJleH UM BaMeHeH
Ha 3aMecTuTeJk. CJeIyeT IIOHMMAaTh, 4YTO 3aMelleHMe IIPpM ITaHHOM aToMe
OTpPaHMUYeHO €TI0 BaJIEHTHOCTBD.

B HacTodgmen 3aaBKe TepMUH  «Cuhpn  AJKWII», VICIIOJIb 3Y &MBI
OTHeJIbHO WMJIM B KOMOMHALMM C OPYTUMM TepMMHaMM, OTHOCUTCS K
HACHIMEeHHOM VYIJIEBOIOOPOOHOM TpyIle, KOoTopas MOXeT OHTL JMHEeWHOMN
MM pPasBeTBJEHHOM, cCcoIepxamel oOoT n IO m aToOMOB YyIJepoma. B
HEKOTOPHEX BapMaHTax peajiM3alluM aJIKMJIbHasa Tpylla COIepXuUT OoT 1 =Io
6, or 1 mo 4 wimm orT 1 mo 3 aToMOB yIUulepoha. IlIpuMeph aJIKMUJIbHEX
bparMeHTOBR BKJIOUAT, 0e3 OoI'paHMUeHMd, XUMHUUECKMe TPYIINOHE, TaKue
KakKk MEeTWJI, D»TWJ, H-NPONWJ, W30Nponui, H-OyTwui, wnU300yTUII, BTOD—

Oy TUII, TpeT-0yTUII, H-TIEHTWJI, 2-MeTuII-1-0yTuriI, 3-MIeHTWJI, H-
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TeKcuJ, 1,2,2-TPUMETWUJIIIPONWUII U T.I.

B HacToAmelM 3BadBKe TepMMH «aJIKMJIEeH», MCIOJb3YEeMEM caM IIo
cebe VI B codeTaHUMn C IPpYyTVMMM  TEepMMHaMM, OTHOCHUTCH K
BMBaAJIEHTHOM aJIKMJIOBOM CBAB3HBAKIEN TpPyIle, KoTopas MOXeT OHTh
pa3BeTBJEHHOW WJIM HepasBeTBJIEHHOM, ¥ B KOTOPOM VYKa3aHHHEe OBa
3aMecTuTeJId MOTYT OHTbL IIPUCOeIMHEHHE B JIOOOM IIOJIOXEHUM YKa3aHHOM
aJIKMIIeHOBOM CBSA3HBAKIEN TPYIIIIH . IIpUMe P AJIKMJIEHOBHX TPy
BKJIOUAKT, tes OTpPaHNUEeHnsd, sTaH-1, 2-gouwni, npomnaH-1, 3—-OUwniI,
nponaH-1,2-ouui U T.QO.

B HacTodAmeMm 3asaBke «Cy AaJKeHMJI» OTHOCUTCS K aJIKMJILHOMU
Tpyle, coOepxXaley OoIOHYy WM ©0oJiee IOBOMHHX YIUIEPOL-yTJIepPOOHBIX
CBA3eM M OT n OO m aTOMOB YyIUlepoa. B HEKOTOPHX BapMaHTax
pealmMzaluMy  aJIKeHWJILHHEM (parMeHT COIepXuT oT 2 OO 3 aToOMOB
yroJiepona. IlpuMMepH aJIKEHMJIBHEIX TPYINl BRJOUAKT, ©0e3 OoI'paHMUeHMd,
DTEeHWUJI, H-IIPOIIeHWUJI, WM3O0IPOIeHUJI, H-OYTeHWJI, BTOp-OYTeHWUJI U T.I.

B HacToAmeM 3asBKe «C,., AaJKMHMUII» OTHOCUTCS K aJIKMJILHOM
TpyIne, comepxamer OoOHY WM 0oJiee TPOMHHEX YIUIEPOI-yIJIEPOMIHEIX
CBA3e¥ M OT N IO M aTOMOB yIUulepola. IIpUMEpH aJKMHUJIBLHEIX IPYIII
BKJIOUAT, 0e3 oI'paHMUeHMs, DSDTUMHWMII, OPOIMH-1-WJI, T[IPONVMH-2-UJI U
T.O0. B HEeKOTOPHX BapMaHTax pealM3aluy aJIKMHUMJILHEM  dparMeHT
COOepXuT OT 2 OO 3 aTOMOB yIJlepola.

B HacTogdmelm 3agdBKe TepMuH «Ci_3 AJIKOKCU», MCIIOJIb3YeMbl
OTIOeJIbHO WMJIM B KOMOMHALMM C OPYyI'MMM TepMMHaMM, OTHOCUTCH K
rpymne ¢opmyJsiel —O-aJIkuJl, T'Ie aJIKMJIbHad Tpylla coiepxuT oT 1 mo 3
aTOMOB yIJlepoHa. [IpMMepH aJIKOKCUTPYIII BKJIKOUAKT METOKCH, DTOKCU U
IPOINOKCHK (HaIpMMep, H-TIPOIOKCU UM M3O0MNPOIOKCHU) .

B HacTogmel 3RagBke TepMUH «CF3—Ci 3 TUOPOKCUAJKWMII» OTHOCUTCH
K Tpynmne Ci 3 aJIKMJI, 3aMelleHHOM omOHo¥W TIpynnor CF; M oOHOM I'pyIIlon
OH.

YraszaHHee Cqi.3 TpPYNOIE B (C1_3 aJgxmi) oN-—, (C13 aJgxmi) oN-
S(=0),NH- um (Ci.3 aJgxmj),N-C (=0)NH- wMoTyT OHTb OIMHAKOBLHIMM WMJIM
PasInJYHEMH .

B HacToAmeM 3asgBKe TepMMH «KapOOKCH» OTHOCHUTCS K TPYIIIe
dbopmysier —C (=0) OH.

B HacToAmeM 3asgBKe TepMMH «KapbaMuiI» OTHOCHUTCS K TPYIIIe

dbopmysier —C (=0) —-NH,.
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B HacToAmelM 3asaBKe TepMMH «Ci_3 aJKMUIKap®aMMiI» OTHOCUTCHI K
rpynne ¢opmyJsiel —C (=0) -NH (ajnxkwmi) , T'Ie aJIKMJIIbHasd TIpylla COIepXUT
or 1 mo 3 aToMOB yIJlepona.

B HacToAmeM 3afgBKe TepMMH «IU (Ci_3—aJIKWJ)kapbaMmiI» OTHOCUTCH
Kk Tpynrne o¢opMyse —C (=0) -NH (ankwui),, I'’Ie KaxXnoasd aJIKkMJbHasg TIpylila
HEBABUCHUMO COIEpPXUT oOoT 1 Jmo 3 aTOMOB yIJlepola.

B HacToAmen 3RagaBke TepMuH «HO-C, ,—alJIKMJI» OTHOCUTCH K TIPYIIIe
bopmyJsiel —aJikuJieH-OH, T©Oe yKas3aHHasa aJIKUJIeHOBas TpyIlla COINEpXUT
OT N OO m aToOMOB YyIJlepoIa. B HEKOTOPHX BapMaHTax peaju3aluu
aJIKkMJIeHOBasa Tpylllla COOepXuT OT 1 mo 3 aToMOB yIJulepona.

B HacToamen 3adBke TepMMH «C,p aJIKOKCU-Ch p—alIKMJI» OTHOCUTCHA
K Tpylrne ©¢opMyJiEl —allIkujieH-O—aJIkiil, TI'Ie YyKa3aHHasa aJIKMJeHOBasd
Tpyllla COOepXuT OT N OO I aTOMOB yIUulepolla, U yKa3aHHas aJIkKuJibHasd
Tpyllla COOepXuUT OT O OO P aTOMOB yIUulepola. B HEKOTOPHX BapuaHTax
peanusaluu KaxOasd M3 TPyl ajlkuila M aJIkJleHa He3aBUCUMO COLEPXUT
or 1 mo 3 aToMOB YyIJlepola.

B HacToOAmeM 3BasgBKe «Tajio» WIM «TaJIoTeH», MUCIIOJIb3YyeMbN
OTIOeJIbHO WMJIM B KOMOMHALMM C OPYyI'MMM TepMMHaMM, BKJOUYaeT @QTop,
XJIop, ©OpoM U Mom. B HEKOTOPHX BapMaHTax peajiM3aluM YyKaz3aHHasd
TpyIla TrajloT'eHa INpenacTaBJjgeT coboy ¢oTop MM XJIOpP.

B HacTosAmel 3asBke TepMuH «C, , TaJIOTeHaJIKMUJI», WCIIOJb3YeMbl
OTOeJIbHO WMJIM B KOMOMHALUMM C OPYyI'MMM TepMMHaMM, OTHOCUTCH K
rpynne C, ., ajJkuj, uMewnmel no {2(oT n mo m)+l} aToMoOB TajioreHa,
KaxIOui M3 KOTOPEIX MOXeT OBTb OOMHAKOBBIM WMJIM Pas3JIMUHEM. B
HEeKOTOPHX BapMaHTax aToOMH TaJloT'eHa IIPpeICTaBJISioT co®oM  aTOME
dTopa. B HEKOTOPHIX BapMaHTax peaJdM3alliM  aJIKMJIbHAaA TpyImna
comepxuT 1-6 mam 1-3 aToMa yIJlepona. Hamnpumep, TaJIoTeHaJIKWUJILHEE
rpynne  BrJawuawoT CF3;, CyFy, CHF,, CClsz, CHCl,, CyCls m T.m. B
HEKOTOPHIX BapMaHTax peann3zaluumn TraJioTeHaJIKMJILHAa g TpyImna
opencraBJgeT coOoM (OTOpaJIKMIILHYID TPYIINY .

B HacToAmeM 3asgBke TepMMH «Ci_3 O(OTOpPaJIKMII» OTHOCUTCI K
rpynrne Ci_3 aJIKMJ, KOTopad MOXeT OHTb I[IOJJHOCTBI WMJIM YaCTUUHO
3aMeleHa aToMaMM ¢Topa.

B HacTodAmeM 3asgBke «Cn, TaJlIoOTeHaJIKOKCU» OTHOCUTCSA K TpYIIIe
bopMyJiel —O-TajloreHaJIKMJI, coIepXamey oT n IO m aToOMOB YyIJlepola.

[TouMepoM TaJIOTeHAaJIKOKCHU— I'DYIIIIH ABJIAETCHA OCF3. B HEKOTOPHX
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BapMaHTax peann3zaluumn TaJIoTeHaJIKOKCU-TpyIIna ABJIAETCHA
UCKJIOUMTEJIEHO QTOPMPOBaAHHOM. B HEeKOTOPHX BapMaHTax pealu3alun
aJIKkMJIbHasg Tpylla CoOmepXuT oT 1 mo 6 wmimm orT 1 1o 4 aToMOB
ynJiepona.

B HacToAmeM 3asdBKe «UMaHO-C, , aJKMJI» OTHOCUTCSA K Tpynmne C,,
aJikuia, 3aMemeHHOM HIMaHOTPYIIIION . B HEKOTOPHIX BapMaHTax
peanm3aluM aJIKMJIIbHad Ipylla COIepXuT oT 1 mo 3 aTOMOB yIJlepola.

B HacToAmey 3asgBKe IIOABJIEHME TepMMHa  «MOHOLUMKJIIMUECKUM»
lepen Hasz3BaHMeM O(palMeHTa O3HadaeT, 4YTo O(parMeHT COOEPXUT OIHO
KOJIBLO .

B HacToAmeM 3adBKe TepMMH «OeHMJIAJIKMII» OTHOCUTCH K TPYIIIe
bopMyJIEL —aJIKuJIeH—-beHnJI. B HEKOTOPBIX BapMaHTax peanusaumum
beHMJIAJIKWII HOpencTaBJisgseT cobor oeHmI-Ci-3 aJIKMII.

B HacTogmen 3agdBKe TepPMUH KUMKJIIOAJIKIMII», VCIIOJIb 3Y &M
OTOEeJIbHO WM B KOMOMHaAUMM C OPpyI'MMM TepMMHaMM, OTHOCUTCH K
HeapoMaTHUUeCKOMY LMKJIMUECKOMY YTJIEBOIOPOOHOMY OGparMeHTy, KOTOPHM
MOXeT HeoB043aTeJIbHO CcoepXaTh OOHYy WK 0oJiee aJIKeHUJIEHOBHEX I'PYII
B KauecTBe UYacTU CTPYKTYPH KoJbla. UIUMKIOAJKUIIBHEE TPYIIIE MOTYT
BKJIOUATE MOHO- WM MNOJUUIMKJIMUECKMEe (HaopuMmep, uMenmybn 2, 3 uin 4
KOHIOEHCUPOBAHHEIX, CIUPOLUUKINUECKUX WM COEeIMHEHHBX MOCTUKOBOM

Ppynnoﬁ KOJIell) CHUCTeMBl KOJIell. B omopenejieHMe LIMKJIIOAJIKMIIA Takxe

BKJIIOUYEHEL @paPMeHTH, comepXxalmne OIOHO MJIn BoJiee apoMaTrUeCKMX
roJiel, KOHIOEHCUMPOBaHHEX (T.e. MermmMx feleligY:e) CBA3b) C
IIMKJIOaJIKMJIb HBEIM KOJIBELIOM, HaliprMep, OeH30JILHEE IIPOM3BOOHEE
IMKJIOIIEHTaHa, IMKJIIOIIEHTEHa, IMKJIOT'EeKCaHa 1z T.I. OnuH I

HeCKOJIbKO  ofpasynmux  KOJBLO aTOMOB yIJlepola  ULUMKJIIOAJIKUIILHOM
TPYIINE MOTYT OHTH OKMCJIeHH C ofBpas3oBaHMeM KapOOHWMJILHEIX CBA3el. B
HEeKOTOPHX BapMaHTax peajiM3allMy LUKIIOaJIKMUII IIpencTaByigeT cobou 3-
7-4JIeHHB  UOMKJIOAJIKWII, KOTOPHEM  ABJIAETCS  MOHOUMKJIMYUECKUM WU
BULIMKIMUYECKMM. B  HEKOTOPHX BapuaHTax pealuM3aluy  IUKJIOAJIKUII

opencTaBJigeT cobou 3-6 wmiauM  3-7 MOHOUUKIMUECKUM ULUMKIOAJIKMII.

[MTpuMepH LMKJIO aJIKMJIIb HEX TPYIII BKJIDUAKT 1,2,3,4-
TeTparMapoHadTaIuH, HUMKJIOTIPOIINII, LMKJIOOY THUJII, LMKJIOIIeHTII,
LIMKJIOTeKCUII, LUMKJIOTeIITII, LUMKJIOIIeHTeHNUI, LMKJIOTeKCeHNUI,
LIMKJIOTeKCaIeHWI, UMKJIOTEeNTaTPUEHWII, HOPOOPHWII, HOPIIVMHWII,

HOpPKapHWMJI, ajaMaHTVMJI ¥ T.I. B HEeKOTOPEX BapMaHTax peajinm3alllill
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LUMKJIOAJIKMIIbHA S TpyIna opencTaBJgeT cobomn LMKJIOIPOIINI,
LUMKIJIODYTIII, LIMKIIOIEHTUJI MM LUKIIOTeKCUJI.

B HacToAmeM 3BadBKe TepMMH «UUKIJIOAJNKMIIAJIKMII» OTHOCUTCSH K
TpyIime bopMy JIEL —aJIKMJICHIIMKJIO AJIKIII . B HEeKOTOPHIX BapMaHTax
peagu3aluy LUKJIOAJKWIIAJIKWII IpencTaBjisgeT coboy Ci 7 LUUKIJIOAJIKMI-Ci_3
aJIkiJl, T'IOe LMKJIOAaJIKMIIbHAS YacThb SABJISETCS MOHOLMKIMUECKUNM.

B HacTosAmen 3asBKe TepMMUH «TeTepoapnii», VICIIOJIb 3Y eMEBI
OTHeJIbHO WMJIM B KOMOMHaALMM C OPYTMMM TepMMHaMM, OTHOCUTCA K
MOHOIMKJIMUECKOMY WJIM [IOJUMLUUKJIMUYECKOMY (HalpuMep, HuMeomeMy 2, 3
WIIN 4 KOHIOEeHCUPOBAaHHEIX KoJIblla) bparmMeHTy apoMaTHUUYeCcKOT O
yTJIeBOOOpOIa, colepxXameMy OIOVMH uiIu 0oJiee I'eTepoaTOMOB, BEOPAaHHEX
M3 as30Ta, CepH M KuUcJIopoma, B KadeCTBe UWJIeHOB KoJblla. B
HEeKOTOPHX BapMaHTax pealu3aluy TeTepoapwusl IpelcTaBliseT cobon 5-6
YJIeHHEI reTepoapni, KOTOPEIM ABJIAETCSA MOHOLIMKJIMYECKMM WIIN
OULUKINIECKMM, U comepxuT oT 1 mo 5 arToMor ymJjepoma u 1, 2, 3
mim 4 TeTepoaTOMOB, HEe3aBMUCHMMO BHOPaHHEX M3 a30Ta, CepH U
KMCJopona, B KauecTBe UJIEHOB KOJIblla . Kornoa yKasaHHag
TeTepoapujibHasd TpPyIla COOepPXuT Oojlee UeM OIMH TeTepOaTOMHBM uJieH
KOJIB1IA, TeTepoaTOME MOTYT OHTbL OOMHAKOBEIMM MV  Pas3JIMUHBIMU .
[IpuMepPH TeTepOoapMJILHEX IPYIIl BRJOUAT, 0e3 OoI'paHMueHUd, IUPUINH,
OIVPUMMUIOVH, OUPAasUH, OUpalasuH, OIUPPOJI, IMPpas30JI, a30JMJI, OKCcas30J,
THAa30JI, MMMIOas30Jl, dypaH, THOOeH WM TIOOOOHHE.

[IaTHUUJIeHHOE KOJIBIIO TeTepoapuila IpencTaBJIgeT cobom
reTepoapmnil, KOJILIO KOTOPOTO COOEPXMUT IISTh aTOMOB, I'Ie OIUH WK
BoJyiee (HanpmuMmep, 1, 2 miam 3) aTOMOB B KOJIBIE HE3aBUCUMO BEOpPAaHH

m3 N, O u S. HpmmepaMM IIATUYIIEHHEX T'eTepPpOapMJIBHEIX KOJIEll, ABJIARTCA

TUEeHMJI, bypwui, IVPPOJINII, VMM OA30JIMJI, TMa30JIMII, OKCas0JInI,
IVpPasoJIn, N30THUaB0JINI, V30K Ca30JInII, 1,2, 3-Tpuas3omi,
TeTpas30JInII, 1,2,3-THMagnasz30JIn, 1,2,3-0okcamgmra3oJIni, 1,2,4-
TPMa30JINI, 1,2,4-TMagna30JImn, 1,2,4-okcamgmras3oJIni, 1,3,4-

Tpuazonui, 1,3,4-Ttmamvaszsoui u 1,3,4-oKcanmMa30JIn.

MMecTHUUJIeHHOE KOJIBIIO TreTepoapuia npelCcTaBJIgeT cobom
reTepoapul, B KOJbIE KOTOPOT'O COINEPXUTCHA MeCTh aTOMOB, I'Ie OIWH
iy ©BoJyee (Hanpumep, 1, 2 wimM 3) aTOMOB B KOJIbIEe He3aBUCUMO
BHOpaHsl M3 N, O m S. IllpuMepaMM MeCTUUJIEHHEX I'e€TEepPOapMIIbHEX KOJIell

ABJIARTCA Inmmprnaoni, IIMpasvHMII, IIMPVIMMIOVHWII, TPVa3MHNII n
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IUPUOa3VHAI .

B HacToAmeM 3BadBKe TepMMH «TeTepoapuiiaJIKMII» OTHOCUTCSH K
TpyImne bopMYyJIEL —aJIKUJIEHT eTepoapul. B HEKOTOPHIX BapmaHTax
peannzaumumn TreTepoapuiIalIkII IpencTaBJIAeT cobomn 5-6 YUJIeHHHM
reTepoapuii-Ci_3 aJIKMJI, B KOTOPOM TIeTepoapuilbHasd dYacThb HABJISETCSH
MOHOIMKJIMUECKOV, BKJoOUaeT oT 1 mo 5 aTomMoB ymjepoma u 1, 2, 3
wim 4 TIeTepoaTOMOB, He3aBMCHMMO BHOpPaHHHX M3 as0Ta, CEPpH u
KMCJIOpOHOa, B KadueCTBEe UJIEHOB KOJIbllAa.

B HacToOAmer 3asgBKe TEPMUH «IeTepOLUMKIIOAJNIKMII», MCIIOJb3YeMB
OTOEeJIbHO WM B KOMOMHaALMM C OPpYyI'MMM TepMMHaMM, OTHOCUTCH K
HeapoMaTUUYECKOM CHUCTeMe  KoJiell, KoTopasd MOXeT Heobd3aTesIbHO
comepXxaThk OOHY WM OoJiee aJIKeHUJIEHOBYK WM aJIKMHUIIEHOBYK T'PYIIIIH
KaK 4YacThb CTPYKTYPH KOJbIa, M IIO MeEHbIleM Mepe OIMH TI'eTepoaToM,
BHIOpPAHHBIM M3 asoTa, CepH M KUCJIOpOoda, B KauecTBe uJjieHa KoJbla.
Korma yxkaszsaHHHE TI'eTepOLUUKIIOAJIKMIIBHEE TPYINE colepXaT ©OoJiee UeM
OOMH T'eTepoaToM, YyKa3aHHBEe TIeTepOoaTOMH MOI'YT OHTb OIOVMHAKOBEMMU
WV PasIUUYHBEMKM . ['eTepOLUMKJIIOAJIKMUIIbHEE TPYIINE MOT'YT BKJIIOUATH MOHO-
M MIOJIMLIUKIIMUECKIME (HampuMep, MMEIYIO 2, 3 WJIN 4
KOHIOEHCUPOBAHHEIX, CIUPOLUUKINUECKUX WM COEeIMHEHHBX MOCTUKOBOM
TPYIIIOM KOJbla) CUCTeMHE KoJiell. B onpemejleHMe T'eTepOolMKIIOAaJIKMIa
TakKxe BKJIIOUEHE bparMeHTH, coepxamue OIHO VI BoJee
apoMaTHUYeCKMX KOJiell, KOHIEHCUMPOBAHHEX (T.e. MMelmMx OOMyln CBA3bL)
C HeapoOMaTHMYeCKMM KOJIBLOM, HanopuMmep, 1,2,3,4-TeTpalUOPOXVHOJUH U
T.II. ATOMBEl yIUlepola MJIM T'eTepoaTOMH B KOJIble (KoJbllax) YKa3aHHOM
TeTePOLUMKIIOAJNKMUIILHOM TPYIIH MOTYT OBTH OKMCJIEHH C ofOpa30BaHMEM
KapOOoHMJILHOM MM CYJILOOHMIILHOM TPYINH (MJIXM IPYTOoM OKUCIeHHOM
CBA3M), WIM aTOM a30Ta MOXeT OHTbE KBaTEPHM30BaH. B HEKOTOPHX
BapMaHTax pealMu3aluu TeTepPOUUMKIIOAJIKMII IOIpelcTaBjgeT codon 4-7
UJIeHHBIM TeTepOoUMKIIOAaJIKWII, ABJIAIMUNC S MOHOLMKJIMYECKMM u
comepxamuh 2-6 aToMOB yIUlepoma u 1, 2, 3 wmwimu 4 TeTepoaToMma,
He3aBUCHMMO BHEHOpPaHHEIX W3 as0Ta, CEPH M KUCJIopola, B KadecTBe
UJIeHOB  KOJIbIlA. [lpyMepH  T'eTepPOUMKIIOAJIKMIIBHEIX  DPYIN  BKJIOUAKT
aseTuIMH, as3elaH, I[IVMPPOJMIVH, I[IUIEPUOMVH, OUIIepa3rH, MOPOOJIMH,
TUOMOPQOJIMHE, IMpaH M 2-0KCO—1,3-0KCa30JIMOAMHOBOE KOJIBLO.

B HacToAmeM 3afgBKe TepMMH «IeTepOlMKIIOAJIKMIIAJIKMII» OTHOCUTCI

K TpyIIie (]_)OpMyJ'IBI —aJIKMJIEHT eTEePOUMKRIIOAJIKIMII . B HEeKOTOPEX BapMaHTaxXx
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pealMzaluM TeTepPOLUUKIIOAJKUIIAJKUII OpedcTaBJsgeT cobo¥ 4-7-4JIeHHHM
TeTepOUUKIIOANKMII-C1_3 aJIKUJI, B KOTOPOM I'eTepPOUMKIIOAaJIKMIIBEHASA YacCThb
ABJIAEeTCA MOHOLMKJIMUECKOM, BKJIOUaeT 2-6 aTOMOB yIJlepoma u 1, 2, 3
mwm 4 TeTepoaToMa, He3aBMCHMMO BHOPAHHEX W3 as30Ta, CepH U
KMCJIoOpona, B KaueCcTBe UWJIeHOB KOJbla.

CoennHeHUd, ONMCaHHEE B HacCTOAMEMW 3asaBKe, MOTyT OHTH
aCUMMe TPpUUY e CKUMA (HanpuMep, comepxaThb OOUH VI foJiee
CTEPEeOLEeHTPOR) . Ecim He yKaszaHO MHOeE, nompasyMeBanTca  BCe
CTEPEOMU3OMEPE, TakKMe KaK DHaHTMOMEPH M IOracTepeoMepbl. COoeOMHeHMA
COTJIaCHO HaCcToAlleMy n300peTeHND, comepxamye aCrUMMe TpUUYeCKA
3aMelleHHEEe aTOMBl YIJIepola, MOXHO BHEIOEJIATHE B OITHUUYECKM aKTUMBHBIX
WM paleMUMUuecKux oGoopmMax. B maHHOM 0O0JlaCTM TEXHUKUM M3BECTHEH
CIIOCOOE [IOJIYyYEeHU I ONITUYECKU aKTUBHEIX dbopm nus ONTUUECKU
HEeaKTUBHBEX MCXOIOHEIX BeEIeCTB, TakKMe Kak pas3ImelleHre palleMUYeCKUX
CMecel WM CTepeOoCeJIEKTUBHHY CHMHTes. IJIS COeIMHEeHUM, OIMCAaHHEIX B
HacTodAlley 3asaBKe, MOXeT CyOeCTBOBATH MHOXECTBO I'€OMETPUUECKUX
M3OMEepOB 0JiedMHOB, IOBOMHEX cCBA3eM C=N u T.OH., ¥ BCe YyKas3aHHHe
CTabMJILHEE M3OMEPH BKJIOUEHE B HacTodmee u300peTeHue. OIMCaHH
uc- u TPaHC—-TeOMeTpUUeCKUe V30MEPH coenuHeHUM COTJIaCHO
HacTodAmeMy M300peTeHM, M MX MOXHO BHIOEJATH B BUIOE CMeCU
M30MEPOER WMJIM OTHEJIBHHIX M30MEPHHEX GOpPM.

PazsneJjieHMe palleMMUeCKMUX CMecel COeOMHEHUM MOXHO IIPOBOIONTHL

1P I1OMOIIM JIIOOTO M3 MHOTOUMCJIEHHEIX CIIOCODOB, WM3BECTHHX B OaHHOM

oBJlacTy TexHWKM. [lpuMep TakoTro crnocoba BKJIOUAET OpaKUMOHHYO
NepeKpPUCTaJlJIN 3 a0 c MCIIOJIL 30BaHUEM XUPaJIbHOM pasmeysomen
KMCJIOTH, KoTopad npencraBjgeT cobon ONTUYECKN AKTUBHYIO

OpTaHMUYecKyln KMUCJIOTY, oO0pasylmyl coju. [IOAXOOANMMM pa3aessiolyMI
areHTaMM OJIg CIIOCOOOB OPAaKUMOHHOM [IepPeKPpUCTAJUIM3aluy ABJIANTCH,
HamnpyMep, OINTUUYEeCKM aKTMBHHEE KMCJOTH, TakMe Kak D- u L-bopMu
BYHHOM KMCJIOTHE, NOUAIIETUJIBMHHOM KMCJOTH, IMOEH3OMJIBUHHOM KWUCJIOTH,

MUHIAJBHOM  KMCJIOTH,  AOJIOYHOM KMCJIOTH, MOJIOYUHOM KUCJIOTH  WJIM
pasJuuHbEe OINTUUYECKM aKTUMBHHEE KaMbopcysIbOOKMCJIOTH, TaKMe Kak [-
KaMbpopcyIbhoKMcIIoTa. [OpyIMe pas3fejdolre aTeHTH, IOOXOoNOdmyre IJId

criocobos @paKHMOHHOﬁ IIepekrprucTajlyim3aliiyv, BRJIOUYAKT CTepeOM3OMEPHO

UyCcTEHE GOPMEl O-MeTHJIOeH3MJIaMrHa (HanopuMmep, S- U R-QOpME WM
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OIMaCTEPEOMEPHO  UMCTHE  (QOPMEH) , 2-beHUITJIMIIMHOJIA , HopmbenpunHa,
sbenprHa, N-MeTUunsdenpmrHa, LUUKJIOTEKCUIID TUIJIaMUHA, 1,2-
OIMaMMHOLIMKJIOTEKCaHa M T.I.

PasmesieHVe palleMMUeCKMX CMecel TakXe MOXHO IIPOBOIOMTL IIYTEeM
DIIIOUPOBAaHU A Ha KOJIOHKE, 3aloJIHEHHOM OIITUYECKHA aKTVBHEM
pasnes oM areHTOM (HanpuMep, OVMHUTPOOEeH30MIIQEHUIITJIMLIMHOM) .
CrnelMaJIMCTH B IaHHOM o0O0JIaCTM TexXHMKM MOTYT ONpenelaTh IIOOXONAMYIo
KOMIIOBULIMID PacTBOPUTENIeN IJIA 2JI0MPOBAaHUA.

CoenuMHeHUS COIJIACHO HaCTOAlleMy M300pPeTeHMIK TaKXe BKJIOUAKT
TayToOMepPHEE GopMEl. TayToMepHBEe OGOPMEL 00pa3ylnTCcsa B pes3yJjbTaTe
[IepecTaHOBKHU OOVHapPHOM CBA3U u cocenHen OBOMHOM CBA3MU,
COIPOBOXIOAKMENCA MUTpalMey OpOoTOoHa. TayToMepHHEe QOPME BKJIOUAT
IPOTOTPOIIHEE TayTOMEpPH, KOTOPHE MNPpencTaBJsioT CcoOoM M3OMEepPHHEe
[IPOTOHMPOBAHHEE QOPMHE, MMeKlMe OIOVMHAKOBYK DSMIVPUUYECKYID QOPMYJy U
CYMMapHHI 3apsan. l[IpyuMepH OIPOTOTPOIHEX TayTOMEPOB BKJIOUAIT I[IapH
KeTOH — €eHOJI, Iaps aMul — UMUAOMHOBaS KUCJOTa, I[Iapk JakKkTaM -—
JakTHM, I[apb €eHaMVH - VMMH M KOJIbLeBHEe QOPME, I'Ie IIPOTOH MOXET
3aHMMAaTL MOBa WIM 0oJiee IIOJIOXEHUNM TeTepOoUUKIJIMUeCKOM CUCTEMH,
HanpuMmep, 1H- m 3H-mvmmpmazoJ, 1H-, 2H- u 4H-1,2,4-tpuaz3oj, 1H- u
2H-M30MHOON U 1H- wu 2H-nmupasoJ. TayToMepHEEe  QOPMEI MOTYT
CylmeCcTBOBaThH B pPaBHOBECUU WU NIPMHYMATh OOHY n3 dopm,
ompenesisseMbIxX CTepuyeCKUMA 3aTPpYyOIHEeHU AMA, npu BHIOOPE
COOTBETCTBYKIETO 3aMecTUTeJid. HanopuMmep, cjaenyeT I[IOHMMAaTk, YTO

crenyplee NMpas3oJIbHOE KOJBIIO MOXeT OOpas3OBHBATH OBa TayToMepa:

wwv wans
R9 z Rm R9 XN Rm
HN—& N—NH

l[lpennoJsiaraercd, gTo @OpMYHa MSOGpeTeHMﬂ OXBaTHEBAaET oba
TayToMepa.

CoenvHeHUA COIJIaCHO HacToAdmeMy MBOGpeTeHMD Takrxe MOTWYT
BRJIKUATE BCe WM3OTOIIEL aTOMOB, IIPUMCYTCTBYKIMX B IIPOMEXYTOUWHEIX WMJIM
KOHEUHHX COeIMHEeHMAX. VM3O0TOIE BKJIKUAKT aTOMHE, UVMeKIMe OOWMHAKOBEE
aTOMHEIe HOMepa, HO pas3JIMuHEEe MaCCOBEEe UYuKcila. HarnpuMmep, W30TOIIH
BOIOOpOIa BKJIDU AT TpMTMﬁ n neﬁTepMﬁ. B HeKOTOPEX BaplMaHTax

peammzaumu 1, 2 wiu 3 CH,-TpyNHOH B a3eTUOMHOBOM KOJIblLe QopMyJiel I

saMeHeHH Ha CHD wmam CD,—-Tpyllly. B HeKOTOPEHX BapMaHTax peajirM3aluun
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1, 2 mwmm 3 CH, wmim CH-TpyNlH B IUIIEPUMOAMHOBOM KOJIblLe OQopMmMyJisl I
3aMeHeHEl Ha CHD, CD, wmim CD-I'pyIlly COOTBETCTBEHHO. B HeKOTOPHX
BapMaHTax peamms3auum 1, 2, 3, 4 wmwm 5 CH, wmium CH-Tpynmne B
YKa3aHHOM IIUIIEPUIOMHOBOM KOJIblle QopMyJiEl I 3amMeHeHH Ha CHD, CD, wmiau
CD-TpyIIly COOTBETCTBEHHO.

IlogpaszyMeBaeTCcsa, YTO TEepMMH «COeIMHEeHME», MCIOJIb3YyEeME B
HacTodAme¥ 3asBKe, BKJKUAeT BCe CTEpPeOU3OMEPH, I'eOMeTpUUeCKUe
M3O0MEPH, TayTOMEPH M M3OTOIE MN300PaXeHHHX CTPpyKTYyp. KpomMe TOTrO,
IpedrnojlaraeTcs, UYTO COeIMHEeHMHA, OINMCAHHEE B HACTOAMNEN 3afdBKe IIpU
[IOMOWIM Ha3BaHUA WM CTPYKTYPH KaK OIOHa KOHKpeTHasa TayToMepHas
bpopmMma, BRILUALT OpyI'Me TayToMepHble OQOPMBI, €CJiM KOHKPEeTHO He
YKas3aHO MHOe.

Bce coemvHeHMA ¥ UX OQapMalleBTUUECKM IIpMeMJIeMBle COJIM MOTYT
CylleCTBOBATbL COBMECTHO C OpyI'MMM BellecTBaMM, TaKMMM Kak Booa M
pacTBoOpUTe M (HalopuMep, B BuUIe IKIPATOB ¥ COJIBBATOB) WM MOTYT
OBITE BEIOEJIEHE.

B HEKOTOPEHIX BapmaHTax peanmnsanmnum COeOMHeHuda COTJIaCHO
HacToAmeMy MW300peTeHMI WM MX COJM I[IO CYIeCTBY BHIOeJIeHE. Ilon
«BHIEJIEHE II0 CYINEeCcTBY» IIOHMMAT, UYTO COoeIMHeHMe II0 MeHbIleM Mepe
YaCTUYHO WMJIM TIO CYIeCcTBY OTOeJIEHO OT CpeIe, B KOTOpOM eTo
OOJNIYUMIIM  WMJIM  OOHAPYXUIIM. JacTHMUHO pa3mejieHHad ¢dopMa MOXeT
BKJIOUATE, HalpuMep, KOMITIO 3ULIMIO, oBoTaleHHYIo COEeOMHEHU AMN
COTJIaCHO HacTodAlleMy WM300peTeHMoO. [Io CymecTBY pasdejieHHbBle (QOPMEL
MOTYT BKJIOUATH KOMIIO3UIMKM, COIOepXalllye I[I0 MeHbIelW Mepe IIPUMEPHO
50%, mo MeHbmeV Mepe IpuMepHO 60%, IO MeHbBIEM Mepe nOpuMepHo 70%,
IO MeHbIeM Mepe OpuMepHo 80%, O MeHbIeM Mepe OpuMepHo 90%, 10
MeHbIIEM Mepe IIpuMepHO 95%, 1o MeHbBIeM Mepe OpuMepHO 97% MIM TIO
MeHBIIEM  Mepe IIPMMEDPHO 99% o Macce coenuHeHUN COTJIaCHO
HacTodmeMy M300peTeHUn VI 1924 coJemn. CriocoOul BHIOEJIEHU A
COeNVMHEHUN M UX COJIe¥ IMPOKO M3BECTHH B IaHHOM 00JIaCTM TEeXHUKU.

Ppazy «dapMalleBTUUECKM IIPUEMIIEME» MCIOJL3YIRT B HaCTOAMeN
3adBKe OJ4 OIMCaHMa COeIWMHEeHUH, BeEMEeCTs, KOMITOBUIUN U/ UIIN
JIEKapCTBEHHEX  QopM, KOTOPHE B paMKax 3IpaBorl'o MEeOULIUMHCKOI'O
CYXIOEHMA [NOOXOOAT OJIA [NPMMeHeHMA B KOHTAKTEe C TKaHAMM UYeJioBeKa U
XUBOTHEIX, He BHI3HBAA M3OBEITOUHYIO TOKCUUYHOCTE, paznopaxeHue,

AJIJIEPTUUECKYD PeakKlIUn WM IPpYyIyin OIpodlieMy WIM OCJIOXHEeHUe, u
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UMET IpYeMIIeMOe COOTHONEeHMe II0JIb3a/pPUCK.

BrpaXeHUs  «TeMlIepaTypa OKpyXakllel CcpeIe» U «KOMHaTHAas
TeMIlepaTypa», MCIIOJIb 3y eMEle B HacTodmen 3adaBKe, ABJIAITCA
OOMEeNPUHATEIMMA B IOaHHOM o0B0JacTy TexXHUKM M OTHOCHATCSA B 1LeJIoM K
TeMIlepaType, HalpuMep, K TeMIepaType B3aMMOINEWMCTBUSA, IPUMEPHO
PaAaBHOM TeMIlepaType B IOMeEMNEeHUM, B KOTOPOM IIPOBOOAT peakKluo,
HalpyMep, K TeMIepaType oT npuMmepHo 20°C mo mnpumepHo 30°C.

Hacrosamee n300peTeHMre Takxe BKJIOUAET bapMalLeBTUUECKHU
IpUeMJIeMEIE COJIM COEeOMHEHMM, ONMCaHHHX B HacTodAmel 3asaBkKe. B
HacTodley 3adaBke «bapMalleBTHUUECKM IIPUEeMJIEMBEIE COJIM» OTHOCATCSA K
IIPOM3BOOHEIM ONMCAHHEIX B  HaCTOAmMEeM  3asgBKe  COeIOMHEeHUM, roe
MCXOOHOE COeOMHEeHNE MOIOUOMUMPOBAHO nyTeM npeBpalleHN A
CYIECTBYKRIETO KUCJIOTHOTO MWMJIM OCHOBHOTO (OQparMeHTa B  COJIEBYIO
bopMmy. IlpuMepH bapMalleBTHUUECKM I[IPUEMIIEMHEIX COJIEM BKJoUanT, 0e3
OTpaHNUEeHMa, COJIM MMHEPAJIbHEX WM OPTaHWUEeCKMX KMCJIOT M OCHOBHEX
OCTaTKOB, TakKMX KaK aMMHH; [eJIOYHEEe WM OpTaHNUeCKMe COJIU
KMCJIOTHEHX OCTaTKOB, TakMxX KaK KapOOHOBEE  KMCJIOTH; ¥ T.I.
bapMalleBTHUUECKM IIpMeMJIeMEEe COJIM COIJIACHO HacTodlleMy WM300peTeHUo
BKJIOUAIT HETOKCUYHEE COJIM MCXOOHOT'O COEeOMHEeHWUS, IIOJIyYEeHHEE,
HallpyMep, W3 HEeTOKCUUHHX HEOPTaHUUECKMX WM OPTaHUUECKMUX KUCIOT.
dapMalleBTUUECKM I[IPMeMIIeMBle COJIM COIJIACHO HaCTOAlleMy WM300peTeHU
MOXHO CUHTE3UPOBATH nus MUCXOIHOTO COeIVHEHNS, comepxamero
OCHOBHHIM  WMJM  KUCJIOTHHM  QpaTMeHT, OpM  IIOMOWM  TPalULIMOHHEX
XVMUUECKUX  CIocoboe. B obmeM cCllydae yKas3aHHBE COJIM  MOXHO
noJydyaThk I[IyTeM B3aMMOIEMCTBUSA YKa3aHHHEX COeOMHEeHUMM B dopMe
CBOOOOHOM KUCJOTH WMJIM OCHOBAHUA CO CTEeXMOMETPUUECKUM KOJMUECTBOM
COOTBETCTBYKIEI'0 OCHOBAHMSA MM KUCJOTEL B BOIe WIM OpPIaHNUYeCKOM
pacTeoOpUTEJIe WM B UMX CMeCH; B LeJIOM IIPpelllOUTUTEJIEHEMU SABJISITCS

HeBOIHEIE CpPEIE], TakMe KakK IMU3TUIIOBHIM 9@Mp, STvJjlalueTarT, CIIMPTEI

(HanpuMep, MeTaHOJI, STaHOJI, M3OIPOIaHOJ WU Oy TaHOJ) VI
aleTOHUTPWII (ACN) . [TepeueHb IIOOXO O AMMX coJen [IpMBeOeH B
Remington's Pharmaceutical Sciences, 17-e n3naHue, Mack

Publishing Company, Easton, Pa., 1985, <. 1418 wu Journal of
Pharmaceutical Science, 66, 2 (1977), comepXxaHMe KaxXIoom H3

KOTOPHEHX BKJIIOUEHO B HaACTOAIMYI 3SaABKY BO BCeM TIIOJIHOTE IIOCpelCTBOM
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CCEUIKM. B HeKOTOPHX BapMaHTax peaju3aluy COeIVMHEeHMd, OIMCAHHEE B
HacTodAmeM 3asgBKe, BKJIOUaAT N-OKCHUIHHE OGOPME.

Cunres

CoemuMHeHMA COIJIACHO HaCTOAlleMy M300peTeHUD, BKJIOUaAA  UX
COJIM, MOXHO IIOJIydaTb I[IPM I[IOMOIM M3BECTHHX CIOCO00OB OPIaHUUECKOI'O
CHMHTE3a M MOXHO CHMHTE3MPpOBaTE [IPM IIOMOIKM JIOOOTO M3 pPa3JIMUHEIX
BO3MOXHEIX CIIOCODOB CHMHTe3a, Halomodbme TexX, KOTOPHEe YyKa3aHH B
CxemMax HWxe. Bs3auMoOmeVCTBMA IOJIA [IOJIYUYeHMHA COeOMHEHUM COIJIaCHO
HacToAmeMy MN300peTeHUn MOXHO IPOBOIONTEL B IIOOXOOAMMX
pacTBOpUTEJIIAX, KOTOPHEE JIeTKO MOTYyT  BHOMPATL  CIEeLUUMaJIMCTHE B
oBJlacTM OpI'aHUUEeCKOI'O CHMHTesa. llogxomdmme pacTBOPUTENM MOTYT IIO
CYyLmeCTBY He B3aMMOIENMCTBOBAThL C MCXOOHEMM BelleCTBaMM
(peareHTaMu), IIPOMEXYTOUHBIMM COEIMHEeHMAMM WM [OIpOoOyKTaMu IIpK
TeMlepaTypax, IOIPY KOTOPHX IIPOBOIAT B3aMMOLNEMCTBME, HaIpUMep, IIpHU
TeMIlepaTypax, KOTOPEHE MOTYT HaxoOUTBECH B ouariasoHe oT
TeMIIepaTypE  3aMep3aHMAa pacTBOPUTENIA 0O  TeMIepaTypH  KUIIeHUA
pacTBOpPUTENA. [JaHHOe B3aMMOIEMCTBMEe MOXHO IIPOBOOUTL B OIOHOM
pacTeoOpuUTeJle WMIM B 2 CMecH 0OoJjiee dUeM OOHOTO pacCTBOPUTEJIA.
CneuraJMCTEHL B JIaHHOM 006JIJaCcTM TeXHMKM MOTYT BHOMPATH IIOIXOOAMNMUE
PACTBOPUTENM OJIS KOHKPEeTHOM CTaIuM B3aVMMOIEMCTBUA B 3aBUCHUMOCTH
OT KOHKPEeTHOW CTaIuM B3aVMOIOEeMCTBUA.

[ToslydyeHre COeOMHEeHMM COIJIaCHO HacCTOoAmeMy M300peTeHUIo MOXeT
BKJIOUATL BBEeIOEHMe U yIOaJleHMe SBallMTH pPas3JIMUHBX XUMUUECKUX TPYIII.
CneuraJMCTH B HOaHHOM o0OJacTM TeXHUKM MOTYT JIeTKO CHOeJlaTb BHBOI O
HeoOXOOMMOCTHM I[IPOBEeNEeHMI UM YyIOaJIeHMd 3allMTH, a TakXe BHOpaTh
COOTBETCTRYKIME 3BallUTHEE TPYINNE. XVMMUIO SallMTHHEX TPYII  MOXHO
HavTu, HamopuMep, B Wuts m Greene, Protective Groups in Organic
Synthesis, 4th ed., John Wiley & Sons: New Jersey, (2007),
comepXaHVe KOTOPOM BKJIUEHO B HACTOAMYyK 3asBKY BO BCeW IIOJIHOTE
[IOCPEenCTBOM CCHUIKM.

3a XOOOM  peakKuuh MOXHO HabonaTh npu IIOMOIIN JIIOOBIX
IIOOXOOAMMX Ccrioco6os, M3BECTHEIX B OaHHOM  obJjacTu TEeXHUKNU .
Hanpumep, 3a o6pa30BaHMEeM IMOIPOOYKTa MOXHO HabJoIaTbk I[IpM IIOMOIU
CIIEKTPOCKOIMUECKUX CPenCcTB, TaKMxX KaK CIeKTPOCKOIMA AOEPHOTO
MaTrHUTHOTO  pPe30HaHca (HanpuMep, H wm  3C), MHOpaKpacHad

CIIEKTPOCKOIINA, CHeKTpO(]_)OTOMeTpT/IH (Hanpmmep, B IMalila3OHe Yo-
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BUOMMEI CBeT), MacCC—CIeKTPpOMeTPU A I npu [IOMOINN
XpoMaToTrpadnueCcKmUx criocobos, TaKUX Kak BEHICOKOBOOeKTUBHASA
XMOKOCTHas xXpoMaToTpadms (BOXX) MM TOHKOCJIOMHad XxXpoMaTorpadusd
(TCX) .

CoenmHenvda QopMyJiel I MOTYT OBTH CHHTE3UMPOBAHE I[IOCPEOCTBOM
MeTOOUK, AHAJIOTUUHEIX IpVBEeOeHHBEM B cxeMax HUXeE . Cepun
IIPOMBBOIOHEIX 9 Ounupasoja MOT'yT OBTE IIOJIYUdeHH COIJIaCHO crocobaw,
IokasaHHHM Ha CxemMe 1. ApomMaTMuecKasd KuciaoTa 1 1mJda ynodbcTsa
MOXeT OHTbL IIpeBpalleHa B COOTBETCTBYRMNMM aMuO 2 C  I[IOMONBIO
aMMIOHOT'O peal'eHTa CcoueTaHmda, Takoro kak BOP, PyOP, HATU, HBTU,
EDC WJIN CDI. 3amMeleHne yXOndamen TPYIIIIE Hal (Hal MOXeT
NIpencTaBJIATh cobon raJjioTreH, OTs VI OTf) B 2 Ha 3-
TUOPOKCHAZeTUOUH oJisa [IOJIYyUYeHU A COeIVHEeHU A 3 MOXeT OHITE
OOCTUTHYTO IIPM TeMIepaTYPHEX YCJOBMAX B IIOOXOLAIlEM pacTBOpPUTEeIE,
TakoM Kkak, ©0es orpaHudyeHus, [IMCO (muMeTUJICyJibQOKCHI), IOUOKCAaH,
IM® (DmMe TMIIGopPMaMI) W NMP (N-MeTnJI-2-IIMPPOJIUMIOH) , B
IPUCYTCTBUM OCHOBaHMUA, TaKOT'O Kak kKapbOoHaT Kajludg, KapdboHaT Le3Ud
WM Kap®oHaT HaTpUA; WIM B YCJIOBMAX KaTaJlM3UPOBAHHOM Menbio
peakuuyu N-apuIMpPOBaHMA VYJbMaHa C OpMMeHeHMeM uoIuIa Menou (I) u
kapboHaTa KaJdug; WIKM B YCJIOBMAX KaTaJlM3UPOBAHHOM HajljlalMeM
peakuuu opopmMmuporaHmusa C-N CBAI3M C IIPpMMeHeHMeM KcaHTdoca, BINAP

mwm P(o-Tol)s B KauecTBe JmMraHma ¥ kKapOoHaTOM KaJlud WK

KapOOHATOM 1lIe3Msa B KaueCTBa OCHOBaHMUA. O, -HeHaCHIMeHHH HUTPUI 5
MOXeT OHTH IIOJIyYeH IIPpM IIOMOINM peakKuuu Burtura (Wittig) wmexnoy
IS TUIILIMaHOMe TUIIoCchoOHATOM ¥  KeTOHOM 4, KOTOPHM MOXeT OHTbH

IOJIYUeH @pM IIOMOmM OKMcJeHrMeM 3 1o IlIBepHy (Swern). Peakuus

NprcoeOMHeHra Muxasjga 6 C Oo,B-HeHaCHmeHHEM HUTPUIIOM 5 MOXeT
IPUBOIUTL K  IIOJIYUEHMIO CJIOXKHOTO 5dupa OOPOHOBOM  KUCJIOTH 7.
CoueTanre 1o Cy3YKM CJIOXHOTO 5Oupa OOPOHOBOM KUCIOTH 7 U
nogxondamero Tajluia OMpas3oJila 8 MOXeT IIPUMBOOUTE K  IIOJYUYEeHUD
COOTBETCTBYKIIETO IIPOU3BOIHOTO OMIMpasoja 9.

Cxema 1
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HexoTophe MNPOM3BOOHEE CJIOXHOTO »dupa OOPOHOBOM KUCIJIOTH 7/
MOTYT OHTH I[OJIydeHH COIJIaCHO MeToIOMkaM, IIoKas3aHHEM Ha Cxeme 2.
PeakliMga IMNpUCOeOUMHEHMS Muxasjd 6 C o,B-HeHacHmeHHEM HUTpUJoM 10
MOXEeT IMPUMBOOMUTL K IIOJIYUEHUIO CJIOXKHOTO 5»drpa OOPOHOBOM KMCJIOTH 11.
YoaJjleHmue Boc-TpyNoe MOXeT OHTL JOCTUTHYTO B KMCJIOM cpele C
IOJIYyUeHMeM COOTBETCTByKIEero amuHa 12. Ilpy 3aMelleHuM YXOoOsmemn
rpynnel Hal B 2 Ha 12 MOXHO IIOJIYUYATH CJIOKHEM 520Mp ©OOPOHOBOM
KMCJIOTE / @IPpM TEeMIepaTypPHEX YCJIOBUAX B IIOOXOLOANEM pacTBOpUTeJIE,
TaKoM KakK, 0e3 or'paHMueHMd, aleToHuTpwus, IMCO, 1mokcaH, IM® wiamn
NMP, B IPUCYTCTBUM OCHOBAaHUA, TakoT'o Kak kKapboHaT KaJjaudg,
KapboHaT Les3usa, KapboHaT HaTpMA, OCHOBaHMA XyHuTa wmiau DBU.

CxemMma 2
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HexoTopre NpoM3BOOHEE 21 OunMpasoja MOTYT OHTE IIOJIYYeHEH
corJjilacHo crnocobam, TIoOkKa3aHHEM Ha Cxeme 3. CJIOXHHE TaJIOTeH-—
apoMaTuyeckue 5ouMpH 13 MOT'YT OHTH IIpeBpalleHkl B COOTBeTCTRYIIME
ajJlkeHn 14 1@Opwm m0oMomm coueTaHmMsa 1o Cy3yKM CJOXHEX TaJIoTeH-—
apoMaTHMUYecKux HSOUPoB 13 U CJOXHHX BUHMUIIOBHX D2QUPOBR OOPOHOBOM
KUCJIOTH . AJIKeHH 14 MOXHO IMoOBepTaTh B3aMMOOEMCTBMIO C IIO0IXOI SIMMMA
3aMelle HHEIMI KeTeHaMu (TakuMM Kak OUXJIOPKETEH) npu 2+2
LUMKJIOTIPUCOEeIMHEHNNM C TIOJIyUdeHMeM IMXJIOPKeTeHUMKJIOOyTaHoOHOB 15. B
BOCCTAaHAaBJIMBaALIMX YCJIOBUAX (TakMX Kak LIMHK B YKCYCHOM KUCJOTE
IpM IIOBHIIEHHOW TeMIepaType) IUXJIOPKETEeHIMKJIOOYTAaHOHH 15 MoTyT
OLITL TpeBpalleHH B LUKJIOOYTAaHOHE 16. o,B-HeHacomeHHbHe HUTPUIH 17
MOTYT OBTE OOpaz30BaHH IIPM IIOMOIM peaKUUM LIUKJIODOYTaHOHOB 16 cC
peareHToM XOpHepa-YoIcBopTa-SMMOHCa. CJIOXKHEE D20UPH 6 OOpPOHOBOM
KMCJIOTH MOXHO IIOOBepTraTh B3aMMOIOENMCTBMIO C O, 3-HeHacChIleHHEMU
HUTPUIIaMA 17 B YCJOBUAX peakKUMM I[IPUCOeOMHeHusa Muxasid B
IPUCYCTBUN aTeHTOB coyeTaHUA C TIIOJIydeHMeM  CcOoedVHeHUMN 18.
CoueTanre 1o Cy3YKM CJOXHHX 50MpoB 18 OOPOHOBOWM KMUCJOTH WU
NOOXOOAMMX TaJuIoB IIMpa3oJila 8 MOXeT IMIPUBOOUTE K  IIOJYUYEeHUD
COOTBETCTBYKIIMX [IPOM3BOIHEX OUNIMpas3oJioB 19. TWUAPOJIM3  CJOXHEX
20UMpPOB 19 B OCHOBHHX YCJOBUAX MOXET IMPUBOOUTE K IIOJIYUYEHUID KMCJIOT
20. AMmae 21 MOTYT OHTB CHMHTE3UPOBAHE IIYTEM Cco4UyeTaHMad KucjoT 20

C IoIOXOoOAmrMyY 3aMelleHHEIMVM aMMHaMM C IIpVMMeHEHMEeEM aMMIHEX aIl'€eHTOB
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coueTaHuda, Takux kak BOP, PyBop, HATU, HBTU, EDC wmnm CDI.
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B HacTodAmeM 3adBKe TIPeNJIOXEeH CIoco® IOoJIydeHMs  COJIeM,
ONMCaHHHX B HaCTOAMeW 3adBKe, BKJILUAKIMM B3auMMoIeWcTBue 4-[3-
(uMa"HoMeTwJI) —-3—- (3", 5'—-OouMe THII -1H,1'H-4,4'-6unupaszsojg-1-
wi) azerunuu-1-wil] -2, 5—oudrop-N-[ (1S) -2, 2, 2-Tpudprop-1-

MeTUJIRTUII] OeH3aMMIOa C KUCJIOTOM, BHOpaHHOM U3 GOChOOpPHOM KMUCIOTH,
XJIOPUCTOROONOPOIHOM KUCJIOTH, OpPOMMCTOBONOPOINHOM KUCJIOTH M CepHOU
KMCJIOTE C IOJIydeHMeM COJIM YKa3aHHHX COeOMHeHUM. B HEeKOTOPHX
BapMaHTax peajmM3aluy B YKa3aHHOM CcIoco0e MCIOJb3YyIT OT IPUMEPHO

0,55 mo 1,5 »KBMBAJEHTOB YKas3aHHOM KUCJIOTH Ha 5SKBUBaJieHT 4-[3-
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(ImMa”HoMeTw 1) —3— (3", 5' —ouMe Tl -1H,1'H-4, 4'-6unupaszsojg-1-
wi) azserTuauia-1-mil] -2, 5—-gudrTop-N-[ (1S) -2, 2, 2-TpudTop—-1-
MEeTMJISTUII] OeH3aMuna .

B HeKOTOpPHX BapMaHTax pealM3aluM YyKa3aHHHEM CIOC0o0 BKJKUAeT
B3aMMOIelCTBHMe 4-[3- (unaHomeTmyr) -3—- (3", 5"'-gumeTmyi—1H,1'H-4,4"-
funmpasoJi—1-ui) aseTuauH—1-ui] -2, 5—ogudTop-N-[ (1S) -2, 2, 2-TpudTOop-—
l-MeTHisTHII] OeH3aM1Ia C bocdopHOM KUCJIOTOM B KOMIIOHEHTE—
PacTBOpPUTEJIe IIPpU TeMIepaType BHIIe KOMHATHOM  TeMIepaTypH C
obpasoBaHUeM CoJIn 4-[3- (uma"HoMeTwJI) -3—- (3", 5'-oumeTnsi—-1H, 1 'H-
4,4"-ounupaszoi-1-mi) azeruaui-1-mi] -2, 5—-ogupTop-N-[ (1S)-2,2,2-
TepudTOop—-1-MeTUIISTUII] OeH3aMmIa ¥ QOCOOPHOM KMCJOTH. B HEKOTOPHX
BapMaHTax pealms3alyy TeMmIepaTypa CocTaBJgeT oT npuMepHo 40°C mo

nprMepHo 70°C. B HEKOTOPHIX BapMaHTax pealms3aluy TeMIepaTypa

cocTaBysgeT oOT nOpuMmepHo 45°C mo npumepHo 55°C. B HEKOTOPHIX
BapMaHTax peajiM3aluM KOMIIOHEHT-paCTBOPUTEJIL COOEPXUT DTaHOJ. B
HEKOTOPEIX BapMaHTax peajin3aluM KOMIIOHEHT-PaCTBOPUTEJIE COLEPXUT
AlEeTOHUTPWUI . B HEKOTOPEIX BapMaHTax peanusanmum KOMIIOHEHT—
pacTBOpUTEJIb COOEePXUT M30IPOIaHOoJI. B HEKOTOPHIX BapmMaHTax
peanr3alyMM KOMIIOHEHT-PaCTBOPUTEJIL COOEPXUT MeTaHOJ. B HeKOTOPHX
BapMaHTax pealu3alluM KOMIIOHEeHT-PacTBOPUTEJLE COIOEPXUT MEeTaHOJ U
M30NPOIIaHoJI. B HEKOTOPEIX BapMaHTax peann3alumnun KOMIIOHEHT—
pacTBOpUTEJIb COOEepXuT MeTaHOJI, M3O0MNPOIaHoJI M  H-TellTaH. B
HEKOTOPEIX BapMaHTax peaJM3allMM CcIoco® IOONOJIHUTEJIBEHO BKJIOUAET
oxXJlaxIeHre CMeCr OO KOMHATHOM TeMIepaTyph U OUIIbLTpaluuio OJId
BHIOEJIEHMS COJIM. B HEKOTOPHX BapMaHTax peaJu3ally YKa3aHHHM
crnoco® OOMOJIHMTEJIBHO BKJKUaeT YyIOaJleHMe YacTM pPacTBOPUTENS C
oBpa30BaHMEM KOHIeHTPUPOBaHHOM cMecu nepen yKasaHHOM
duIbTpaumeli. B HEeKOTOPHX BapMaHTax peajM3allMM YacTb PaCTBOPUTEJIA
YIaJIaoT IPY IIOMOIMW OWUCTUIIISALNMA .

B HacToAmel 3agBKe TakKxe IIPeOJoXeH CHoco0 MNOJyYeHUS CcoJm 4-
[3- (uMaHoMeTUJI) —3—- (3", 5'-gumMeTMII -1H,1'H-4,4'-6unupaszsoj-1-
win) azseTuauia-1-miul -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop—-1-
MeTHJIZTUII] OeH3aMM1Ia u bocdhopHOM KMCJIOTH, BKJIIOY A0
BRamMomerncrBue 4-[3- (uma”HoMeTmy)-3- (3", 5"'-oumermyt -1H,1'H-4,4"'-

funmpaszoi—1-mi) azeTuanH—1-mi] -2, 5—ogudTop-N-[ (1S) -2, 2, 2-TpudTop-
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l-MeTmisTHII] OeH3aM1Ia C bocdopHOM KUCJIOTOM B KOMIIOHEHTE—

pacTBopuTeJIe, COIepXameM MeTaHOJI ¥ WM30IPOIMaHoJI, I[PV TeMIepaType

oT npmMmepHo 40°C nmo npumepHo 70°C C HoJyyeHMEM CMeCU, BKJIIOUAIENn
colb 4-[3- (uma”HoMeTwJ) -3—-(3',5"'-oumeTnnn -1H, 1'H-4, 4'-0unmpasoi—
1-un) azserunuua-1-miu] -2, 5—-oud¢Top-N-[ (1S) -2, 2, 2-1pudpTop—1-

MeTMJIRTUII] OeH3aMmOa M GOCOOPHOM KMUCJOTEH. B HEKOTOPHX BapuaHTax
pealMzaluM YKasaHHHM CIOCOO IONOJIHUTEJILHO BKJIUaeT »nobaBJIeHME K

YKa3aHHOM CMeCTM H-TelTaHa IIpY TeMiIepaType oT npuMmepHo 40°C 1no

npuMepHo 70°C ¢ oBpasoBaHMEM BTOPOM CMeCHM. B HEeKOTOPHX BapMaHTax

peajmMzaluuyM  B3aMMOLEeMCTBUE OCYWEeCTBJIAT IIpM  TeMlepaType oT
npuMepHo 45°C mo npuMmepHo 55°C. B HEKOTOPHX BapMaHTax pealm3alynn

B3aVMMOIENCTBME OCYIECTBJISIOT IPM TeMIepaType IpuMepHo 50°C.

B HeKOTOPHX BapMaHTax peajJu3allMyM B  HaACTOAMEM  3BasBKe
OOIIOJIHUTEJILHO TMPemnJIOXEeH CHoCcoO MNoJiydeHusa coJm 4-[3- (LMaHoMeTWJI) —
3-(3'",5"-gumeTrnni  -1H,1'H-4,4'-0unupazoj-1-mi) azeruama—-1-ui] -2, 5-
oudTop-N-[ (1S) -2, 2, 2-Tpudbrop-1-MeTuynosTui] OeHzaMmmuoa u  dochopHOM
KMCJIOTH, BKJIOUAIIMININ ;

(a) pacTBOopeHue coJim  4-[3- (umaHoMeTwi) -3- (3', 5'-oumMeTHII—
1H,1'H-4,4"'-6unupazoa-1-mj) azetuauua-1-mj] -2, S—aupTop-N-[ (1S) -
2,2,2-mpudTop-1-MeTUI>TIII] DeH3aM1Ia u dbocoopHOM KM CJIOTH B
MeTaHoOJIe IpM TeMlepaType oT InpuMepHo 40°C nmo npumepHo 70°C c
oBpaszoBaHMeM IIEPBOM CMeCU;

(b) nmoBamjeHMe H-TelTaHa K II€PBOV CMeCHM IIpU TeMIepaType OT
npuMepHo 40°C mo mpumepHo 70°C ¢ 0oOBpa30BaHMEM BTOPOW CMECHU; U

(c) oxJlaxIeHre BTOPOM CMecu C IIoJiydeHmeM coJim 4-[3-
(IMa”HoMeTMJI) —3— (3", 5' —ouMeTMII -1H,1'H-4,4"'-6unupaszsojg-1-
win) azseruauia-1-uial -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop—-1-
MeTHUJIS T ] OeH3aMmuOa M QOCOOPHOM KUCIIOTH .

B HEeKOTOPHX BapMaHTax pealu3aluM YyKa3aHHHEM CIoco® CcoIJiacHO
IpenmecTRYIEMY BapuUaHTy peaan3aluuu OOIIOJIHUTEJILHO BKJIIOUAET
OVCTUJLJIALIMIO 10 MeHbLIIeM Mepe YacTM MeTaHoJa M3 IIepBOM CMecHu Iepern
cranuer (b). B HEKOTOPHX BapMaHTax pealM3allMM YKas3aHHHM CIOCOoD
COTJIaCcHO IpenmecTByIeEMY BapUaHTy peaam3alnu OOIIOJIHUTEJILHO
BKJIOUAET IUCTUIIJIALMIO IIO MeHbBIlelM Mepe uYacTM MeTaHoJa W/WUIM H-

TerTaHa M3 BTOPOM CMecu Iepeln cTamuer (c). B HEKOTOPHX BapuaHTax
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peanmmzaluu cTaguu (a) u (b) OpoBOIAT HOpPU TeMIepaType OT IIPMMEPHO
45°C mo mnpumepHo 55°C. B HEeKOTOPHX BapMaHTax peajMs3aluu CcTaluu
(a) m (b) mpoBOIAT NpM TeMIepaType npuMepHo 50°C.

B HeKOTOPHX BapMaHTax pealu3aluM YyKa3aHHHEM CIoCo0 BRJIOUAET
B3auMogmgercreue 4-[3- (uma"omMeTmI)-3-(3'",5"-oumeTrmsr -1H,1'H-4,4'-
ounmMpasoJi—1-ui) aseTuamH—1-ui] -2, 5—ogudTop-N-[ (1S) -2, 2, 2—-TpudTOop-—
l-MeTuisTUII] 6eH3aMMIa UM XJIOPUCTOBOIOPOMOHOM KMCJIOTH B KOMIIOHEHTEe-
pacTBROpUTeJIe TIIPpM TeMlIepaType BhIle KOMHATHOM  TeMIepaTypH C
oBbpazopaHueM coJsmm  4-[3- (uma”HoMeTw ) -3—-(3',5'-oumMeTrnsr —-1H,1'H-
4,4"-ounupas3oi-1-ui) azeruaui-1-ui] -2, 5—-ogupTop-N-[ (1S)-2,2, 2~
TepudTOop-1-MeTUIISTUII] OeH3aMrIa U XJIOPUCTOBOIOPOOHOM KMCJIOTH. B
HEeKOTOPHX BapMaHTax pealu3alMuy B3aMMOINEMCTBME OCYMEeCTBJISIT IIpK
TeMIIepaType, I[IPMMEPHO PaBHOM KOMHATHOM. B HEKOTOPHX BapuaHTax
peanusauumn KOMIIOHEHT-pPaCTBOPUTEJIb COOEepPXUT 2-0yTaHOJI. B
HEKOTOPEX BapMaHTax peajin3aluM KOMIIOHEHT-PaCTBOPUTEJIE COLEPXUT
M3O0IIPOIlaHOJ . B HEKOTOPEIX BapMaHTax peanusanmnum KOMIIOHEHT—
PacTBOPUTEJIE CONEPXUT M3O0NPOIIaHOJ M M3oIponmjalneTaT. B HeKOTOPHX
BapMaHTax peaJus3aluy CcHocod® IOOMNOJIHUTEJIEHO BKJOUaAeT QUIILTPalMo
OJIS BHIOEJEeHMS COJIM. B HeKOTOPHX BapMaHTax pealu3alumM CcrIocod
IOOIIOJIHUTEJILHO BRJIOUAET IIPOMHBAHME BHIOEJIEHHOM COJIM MeTUJI-TpeT-
OYTUIIOBEIM 30UPOM.

B HeKOTOPHIX BapMaHTax peajdu3aluM YKa3aHHHEM CIoCco0 BRJIOUAET
B3auMogmercreue 4-[3- (uma"omMeTwm)-3-(3',5"-oumeTrmst -1H,1'H-4,4'-
funmpaszoJi—1-mi) azeTuanH—1-ui] -2, b—ogudTop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTuIsTUI] 6eH3aMMIa U OPOMUCTOBOIOPOOHOM KUCJIOTH B KOMIIOHEHTEe-
pacTBoOpuUTeJe IIPpM TeMlIepaType BhHle KOMHATHOM  TeMIepaTypPH C
oBbpazopaHueM coJsm 4-[3- (umaHoMeTw) -3-(3',5"'-ommMeTnsn  -1H, 1'H-
4,4"'"-dunupazon-1-mi) azeTuauH-1-mi] -2, 5—-aupTop-N-[ (1S)-2,2,2-
TeudTOP-1-MeTUJISTUII] OeH3aMMIa U OpPOMMCTOBOIOPONOHOM KMCJIOTH. B
HEeKOTOPHX BapMaHTax peaJlM3allMM B3aMMOIeMCTBMEe OCYIEeCTBJIAT Ipu
TeMIIepaTtype, IIPMMEPHO PaBHOM KOMHATHOM. B HEKOTOPHX BapuaHTax
peannzanumum KOMIIOHEHT-PaCTBOPUTEIb COIEepXuT M30MNPOIIaHo. B
HEKOTOPHEX BapMaHTax pealrn3alluM KOMIIOHEHT-PaCTBOPUTEJIE COIEPXUT
M30NpOoIlaHoJl M BOINYy. B HEKOTOPHX BapuaHTax pealu3aluy Ccrocob

OOIIOJIHMTEeJIBHO BKRJIDUaeT (]_)I/IJ'H:: TPaluo IJIA BEIOEJICHMA COJIN . B
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HEKOTOPEX BapMaHTax peajlrM3allMyM CcIoco® JONOJIHUTEJIEHO BKJIKOUAET
IPOMEBaHME BHIOEJEHHOM COJM MeTUJI- TpeT-O0YVTUIIOBEM 2QUPOM.

B HeKOTOPHX BapMaHTax pealM3aluM YyKa3aHHHEM CIoC0o0 BRJIOUAET
B3auMogmercreue 4-[3- (uma"omMeTmI)-3-(3',5"-oumermst -1H,1'H-4,4"'-
funmpasoJi—1-ui) azeTuauH—1-ui] -2, 5—ogudTop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTusTUII] 6eH3aMMIa M CEPHOM KMCJOTH B KOMIIOHEHTEe-pacTBOPUTEJIE
c obpasoBaHueM coygm 4-[3- (uma”HoMeTwi)-3-(3',5"'-ogumMeTrnan -1H,1'H-
4,4"-ounupa3zos-1-mi) azeTuaudi-1-mi] -2, 5—-oaupTop-N-[ (1S)-2,2,2-
TepudTOop-1-MeTUJISTUII] OeH3aMIa M CEPHOM  KMCJOTH. B  HEeKOTOPHX
BapMaHTax peanusauumn B3aVMMOIeNCTBUe OCymEeCTRBJIST npu

TeMIlieparType, IIPVMMEPHO paBHOﬁ KOMHaTHOM TeMIliepaType. B HEeKOTOPEIX

BapMMaHTax peayimsalnm KOMIIOHEHT-paCTBOpUTEJIb COIOEepPXnT
M3OIIPOIIaHOJI. B HeKOTOPHEX BaprMaHTax peanmszalunm crioco®
OOIIOJIHUTEJIBEHO BRJIOUaeT bnib Tpalumo IOJIA BEIODCJICHUA COJIN . B

HEeKOTOPHX EBapMaHTaX peaJiMms3alrn B3ayMOIeCcTBMrE OCYHWeCTBJIAKRT IIPU

TeMepaType OpuMmepHo 60°C. B HEKOTOPHIX BapMaHTax peau3aliuu
KOMIIOHEHT-PaCTBOPUTEJIE COOEPXUT M3O0INPOIIaHOJ M BOOYy. B HEKOTOPHX
BapMaHTax peanM3aluy CIOCO0 OOIOJHUTEJIBHO BKJKUYAET OXJIaXIeHUe
CMecHr IO KOMHATHOM TeMIepaTypH M OWIIbLTpalMuio IJS BHIOEJEeHUS COJIU.
B HeKOTOPHX BapMaHTax peajiM3aluM CIOCOO OOMIOJIHUTEJIBHO BKJIOUAET
IIPOMEIBaHME BHIOEJIEHHOM COJIM MeTUJI- TpeT-0YTUJIOBEM 20UPOM.

Criocobrl

CoeIMHeHUd COTJIaCHO HacToAleMy n300peTeHND ABJIATCA
uHruduTopamu JAK, m 6GoJbllas YacThk COEIMHEeHMM COTJIaCHO HacCToAleMy
n300peTeHUD ABJIATCA CeJIEKTUBHBEMM MHTUOMTOpaMu JAK1l. CelleKTUBHHM
nuruburTop JAK1 npencraByageT coboM coelIMHeHMe, KOTOopoe MHIUOUPYeT
AKTMBHOCTE IpellouTuTeJibHO JAK]l 1[I0 CpaBHeHMI C »OpyI'mMmM SAHyC-
KMHasz3aMM. HamnopmMep, VYKas3aHHHE COeIMHEHMI COIJIaCHO HacToAlleMy
1300peTeHUD NPeANoUTUTENbHO MHTUOUpylT JAK]l 0o cpaBHeHUI C OIHOM
i BoJiee m3 JAKZ, JAK3 m TYK2. B HeKOTOPHX BapuaHTax peajin3alun
YKasz3aHHEEe COeIVHEHMHA MHIUOUPYIT IPeOIOUTUTEJIEHO MHIMOMpyoT JAKIL
no cpaBHeHu© C JAK2 (HamopuMmep, MMelnT CcooTHomeHMe JAK1/JAK2
ICs0>1). B HeKOTOpPHX BapMaHTax pealiM3aluM YyKa3aHHHEe COeIMHEHUSH
ABJIAKTCA HpuMepHO B 10 pas 60oJiee CeJIEKTHMBHEMM I[I0 OTHOUWEHUKD K

JAKl, wuyeM k JAKZ2. B HeKOTOpPHX BapMaHTax peaiM3aluM yKa3aHHEE
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COeIMHEHMA ABJAOTCA TIpPMMEPHO B 3 pasa, IOpuMepHO B 5 pas,
npuMepHo B 10 pas3, OpuMepHO B 15 pas wmiau npuMepHo B 20 pas 0OoJiee
CeJIEKTMBHEIMM II0 OTHomeHMo K JAKl, uyemM k JAK2, UTO BHUMCJIIEHO
nyrem maMepeHusa I1Csg npu 1 MM ATP (HampuMmep, cM. llpuMmep A) .

JAK]l wuIpaeT IJIaBHYID pPOJIb B pPAOe CUTHAJLHEX IOyTel LIUMTOKMHOB
n daxKToOpOB poOCTa, KOTOPHE I[IPpM  HapYULEeHUM  pPeryjJdaliur  MOTYT
CriocoBCTBOBATE WJM IIPUBOOUTL K OOJIE3HEHHBM COCTOAHMAM. Hamnpuwmep,
ypoBHM IL-6 TIIOBHIIEHH IIPM PEeBMATOUIHOM apTpuTe, 3abojJieBaHUM, IIpU
KOTOpPOM, Kak OpennojlaraeTcsHd, 2TO OKas3HBaeT oTpULaTeJIbHOE
BozImevcTBMe (Fonesca, J.E. m mp., Autoimmunity Reviews, 8:538-
42, 2009). IloCKOJBbKY IIO MeHBIIEeM Mepe dYacTb CUTHaJIMHTa IL-6
ocyiecTBJgeTca depes JAKl, oXumaeTcsd, UTO IIpAMOe WJIM HeIpsaMoe
OpoTuBOOeMCcTBMe I1L-6 TI[oCpeICTBOM MHIUOMpoBaHMa JAKl ofOecrneumt
IIOJIOXUTEJILHEY KIMHUUEeCKUM pesyiabTaT (Guschin, D., N. um mp. Embo
J 14:1421, 1995; Smolen, J. S.m mp. Lancet 371:987, 2008). Kpowme
TOTO, IIPM HEKOTOPHX PaKOBEX 3abojieRaHMAx JAKl MyTHUpyeT, IPMUBOOA
K KOHCTUTYTHUBHOMY HeXeJlaTeJIbHOMY POCTY OIYyXOJIEBEHX KJIETOK U UX
BrkMBaemocTr (Mullighan CG, Proc Natl Acad Sci U S A.106:9414-8,
2009; Flex E.m gpgp.J Exp Med. 205:751-8, 2008). Ipu »Opyrux
AYyTOVMMMYHHEX  3af0JIeBaHMAX U PaKOBHX 3aboJIeBaHMAX  IIOBHIIEHHEE
CUCTEeMHEE YPOBHM BOCIHAJMUTEJILHEX LIUTOKMHOB, KOTOPHE aKTUBUPYIOT
JAK1l, MOTYT TakXe BJIMATL Ha 3abojieBaHMe U/MIM CBA3aHHEeE C HUM
CUMIITOMHEI. TakuM o0pasoM, IM[HallMeHTaM C TaKuMu 3aboJiIeBaHUIMM MOXeT
noMoubs uHIMOMpoBaHMe JAK1l. CeJilekTuUBHEEe MHIMOUTOPH JAK]lL MOTyT
OHITH 50OeKTUMBHEMHA, He BEIBEIBA A HEHYXHBIX " MOTeHUIMAaJIbEHO
HeXeJlaTeJIbHEIX 500eKTOB OT MHIUOUPOBaAHUA IpyIux JAK-KMHas.

CeJlekTUBHEE MHIUOUTOPH JAK]l, OTHOCHUTeJbHO IpyIux JAK-KMHAasz,
MOTYT MMETH Pl TepaleBTUUECKUX IPperMylmeCTB [I0 CPaBHEHMUI C MeHee
CEeJIEKTUBHEIMY MHIUOUTOpaMr. KacaTeJIbHO CeJIEKTUBHOCTUM B OTHOIIEHUN
JAK?Z2, CUTHaJIMHT pana B aXHEIX LUMTOKUHOB u baxrToOpPOB pocTa
ocymecTBJIsgeTCca depes JAK2, BKJOUYad, Halpumep, s»puTpono>TuH (Epo)
n TpoMmbonosTuH (Tpo) (Parganas E m gp. Cell. 93:385-95, 1998).
Epo mnpezncrarjsgeT coBoM KIOUeBOM O(akKTop pocTa IIpM IIPOM3BOLCTEE
KpaCHBX KPOB SHEIX KJIETOK ; cllemoBaTeJIbHO, HeIOCTaTOUHOCTh
3aBMCHMOTO OT Epo CHUTHaJIMHITa MOXeT IMIPUMBOOUTE K CHMXEHUMID UMKCIIa

KpaCHHX KPOBSHEIX KJeTOoK ¥ aHemum (Kaushansky K, NEJM 354:2034-
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45, 2006). Tpo, ABJIAOMUMCSA IOpyTUM IOpuMepoM JAK2-3aBUCHUMOTO
dpaxkTOpa PpPOCTa, UIrpaeT IJIABHYKD POJIb B KOHTPOJe IIpoJjmdpepaumm U
CO3peBaHMsa MeT'aKapuoLUTOR -  KJIETOK, M3 KOTOPHX 00pasynTcd
TPOMOOLIMTEL (Kaushansky K, NEJM 354:2034-45, 20006) .
COOTBETCTBEHHO, YMEHbIIeHn e CUTHaJIMHTa Tpo YMEHBIIUT UMCJIO
MeTakKapMoOLMTOB (MeTaxkapUOLUUTOIIEHN ) u CHU3UT KOJIMUECTBO
LUUPKYJIVNPYRIUX TPOMOOLUMTOB (TPOMOOLMTOIIEHMA) . OTO MOXET I[IPUBECTHU
K HexeJlaTeJIbHOMY W/MJIM HeKOHTPOJIMPYEMOMY KpPOBOTeueHMI. CHMKEHUE
MHIMOMpOBaHMA npyrux JAK, Takux KkKak JAK3 u Tyk2, Takxe MOXET
OHITL XeJlaTeJIbHEM, TakK Kak OBJIO [IOKa3aHO, UTOo JIOM, Y KOTOPHIX
OTCYyTCTBYyeT (OYHKUMOHAJIbLHAA BepcCcUA HSTUX  KMHAS3, cTpamanT OT
MHOTOUMCJIEHHEX 3aboJieBaHulM, TaKMxX KakK TSKeJBEM KOMOMHMPOBAHHLBIM
VMMYHOOEOULNT WJIM CUHIPOM IHUIEepMMMyHHOTJIOOYJMHa E (Minegishi, Y
u op. ImMmunity 25:745-55, 2006; Macchi P u mp. Nature. 377:65-8,
1995). TaxuMm obpaszoMm, uHrubuTop JAKL C yMeHbImeHHOV adpdMHOCTBI K
opyruM JAK OymeT MMeTh 3HauUTeJIbHBEE IIpeuMylleCTBa Ilepel MeHee
CeJIeKTUBHEM VHIUOUTOPOM B OTHOIEHUN YMEeHbIIeHU A IIOOOUHEIX
20dberTOB, BKJIIOU A0 X riomaBJIeHUE UMMYHUTETa, aHeMMIO u
TPOMOOLUTOIIEHUD .

OpyTol aclIeKT HacToAmeIro M300peTeHMs OTHOCUTCS K crnocobam
JleueHunud 3aboJjileBaHMn A NI HapylleHUAd, CBA3aHHOTO c JAK, N
MHIVBUOYYMAa (HanpuMep, HOallMeHTa) IOIYyTeM BBeIeHMS MHIMBUIYYMY,
HYXOaKleMyCsa B YKasaHHOM JIEUeHUM, TepaleBTUUeCcKu SPOeKTUBHOTO
KONMMUeCcTBa WJIM OO3H COEOVMHEHMS COIJIaCHO HacTofdlleMy M300peTeHMD
WiIM ero odpapMaleBTUUESCKOM KOMIO3UIUM. 3abojieBaHMe, CBsA3aHHOe C
JAK, MOXeT BKJIOUATE JioOoe 3abojieBaHMe, HapylleHVe WM COCTOSHUE,
KOTOpOe HeloCPelICTBEHHO WMJIM KOCBEHHO CBS3aHO C DBKCIPpeccHUuer WK
aKTMBHOCTLI JAK, BKJOUAd IIOBHIIEHHYID 5SKCIPECCUID MU/MUIM aHOMAaJIbHYIO
AKTMBHOCTEL . 3abojieBaHMe, cCcBA3aHHoOe ¢ JAK, Takxe MOXeT BKJIOUYATH
Jmodoe 3aboJieraHue, HapylleHue WU COCTOSHUE, KOTOpOe  MOXHO
OpenoTBPaTUTTL, OCHadUTE WM M3JIEUUTL OYTeM MOOYJIALUM aKTUMBHOCTU
JAK.

IIpuMepH 3aboJieBaHUM, CBA3aHHHX C JAK, BkJIoUanT 3adojieBaHMud,
IpM KOTOPHX 3adelcTBOBaHa MMMyHHas CUCTeMa, BKJOUas, HalpuMep,
OTTOPXEHVE  TPAaHCIUJIAHTMPOBAHHOTO  OpTaHa (HanpuMep, OTTOPXEeHVE

aJIJIOTPaHCIIJIaHTaTa M1 OoJIe3Hb KTPaHCIJIaHTaT IIPOTHUB XO3AMHAY) .
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HOTIOJIHUT eJIE HElE [IPVIMEPEL 3aboJjieBaHUM, CBA3aHHEIX C JAK,
BKJIOUAT ayTOMMMYyHHEEe 3abojleBaHMSA, TakKMe KakK pPacCesgHHBM CKJIepo3,
PEBMATOUIOHEI apTPUT, OBEHUJILHHM apTpPUT, I[ICOPUMATUUYECKUM apTPUT,
oraber I TUIIa, BOJIUaHKa, rcopmuas, BOCIIaJIMTeJIbHAa4d OOJIe3Hb
KUIIeUyHMKa, SA3BEHHBM KOJIMUT, OoJie3HL KpoHa, TaXejlas MHMacTeHud,
VMMYyHOTJUIOOYJIMHOBEE HedpolaTUM, MUOKAPOUT, ayTOMMMyHHHE HapylleHUI
MMUTOBUIHOM  XKeJIe3H, XpoHUUecCcKasad OOCTPpYKTHMBHasa OO0JIe3Hb JIeTKUX
(XOBJI) M T.O. B HeKOTOPHX BapMaHTax peajlM3aluM ayTOUMMYyHHOE
3aboJleBaHMe IOpelcTaBjigeT coboy ayToOMMMyHHOe OyJlJIe3HOe HapyleHue
KOXM , Takoe Kak ByJbI'apHasd IIy3epUaTKa (MII) uiu  OyJIJIe3HBEM

nemouroun (MII) .

HOIIOJIHUT eJIbHEE [IPpMMEePH 3aboJieBaHUN, CBA3aHHEX C JAK,
BKJIDUAT aJlJlepTMYyecKre COCTOAHUSA, TakMe Kak acTMa, NuIeBEe
ajleprumn, 5K3eMaTO3HLM oepMaTuUT, KOHTAaKTHHM oepMaTuUT,
aTOoNNYeCKUM oepMaTmUT (aTommueckasd sK3eMa) u PUHUT .

OonoJIHKUTeJIbHEe MpuMepH 3adojieBaHui, CBA3aHHHX ¢ JAK, BKJOUYAT
BUPYCHEe 3abojieBaHuUAg, Takye KakK BUPYyC OnmTelHa-Bapp (BSB) ,
rernaTuT B, rTenatur C, BUY, T-JIuMOOTPOINIHHEM BUPYC ueJjioBeka 1 (HTLV
1), BUpyC BeTpsaHOW ochH (VZV) M BUPYC HaOWuJIJIOMH udejioBeka (BIIY) .

HOIIOJIHUT eJIbHEIe [IPYMEPH 3aboJIeBaHUN, CBA3aHHEIX C JAK,
BKJIOUAT 3aboJjieBaHMdg, CBA3aHHBE C OOHOBJIEHMEM Xpdlla, HallpUMep,
IogarpuMUuecKul  apTpuT, CEeNTUUECKUY MIM MVHOEeKUMOHHHM  apTpuT,
PeaKTUBHHMN apTpuT, PedIIEeKTOPHYIO CHMIIaTUUECKYIO oucTpoduo,
albTOOUCTPOOMID, CHMHIpPOM TuUTe, apTponaTtuio pebep, OebopMUPYMUNA
SHOEMUUYECKUM OCTeoapTpuUT, O0o0Je3H: MceJjieHu, 00Jie3Hb XaHOUTOIY,
ODeTreHepallMo, BEI3BAHHYIO bubpommasiruen, CUCTEMHYIO KpacHY
BOJIUAHKY, CKJIepOIepMy WMJIM aHKUIIO3UPYIIVM CIOHIUJIUT.

HOTIOJIHUT eJIE HElE [IPVIMEPEL s3aboJieBaHUM, CBA3aHHEIX C JAK,
BKJIOUAT BPOXIEHHEIE oebexTH  Xp4dma, BKJIOUA L HacJIeOCTBEHHHM
XOHIOPOJIN3, XOHOPOOUCIJIaA3UM W IICEBHOXOHIOPOOUCILIA3UM  (HAIIpUMepP,
MUKPOTHIO, DHOTHUKR M MeTadU3UUYeCKyK XOHIPOOMUCILIA3ZMUD) .

JONONMHUTENbHEE MIPUMEePH 3af0oJIeBaHUM MM COCTOSHMUM, CBS3aHHHX
c JAK, BKJIOUAKT HapyLleHMs KOXM, TakKue Kak Icopuas (HaopuMmep,
BYJIET@pHHM copmnas), aATONNUECKUN oepMaTUT, KOXHYIO CHIIIG ,
pa3mpaXxeHre KOXM, YyBeJIMUeHMe UyBCTBUTEJIBHOCTM KOXM (HaIpUMep,

KOHTaKTHEMN TepMaTmT mJin aﬂﬂepI‘quCKMﬂ KOHTaKTHHIM ,HepMaTI/IT) .
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HaanMep, OoIlpeneJIeHHEEe BemeCTRBa, BRJIOYa A HeKOTOPEIE
@apMaHeBTquCKMe cpencTBa, IIpM MeCTHOM IIPMMEHEHNMNM MOI'YT BES3EBATBE
YyBeJIMdeHMe UYBCTBUTEJIEHOCTHM KOXI1. B HeKOTOPEX BapMMaHTax
peaJiMsalurm COBMEeCTHOE WJIM IIOCJIeOoBaTeJIBHOE BBelIcHNMe IIO MeHbIIeM

Mepe OOHOTO MHIUOMTOpa JAK COIJIaCHO HacCTodmeMy W300peTeHM’D

COBMECTHO C areHToM, BEISEIB alOIIMM HeXeJlaTeJIEHOE yBeJIMUeHNEe
UYyBCTBUTEJIBEHOCTI, MOXeT CrocofCcTBOBATH JISUEeHNIO YKaAasSaHHOTI'O
HeXeJIaTeJIBEHOIT'O YBeJIMUeHNMA UYBCTBUTEIJIBHOCTM MJIn mepMaTmTa. B

HEKOTOPHIX BapMraHTax peajiM3ally HapylleHMe KOXM [IOoOBepralT JIeUeHUD
IyTeM MEeCTHOTO IpMMeHeHMS II0 MeHbIley Mepe OIHOTO MuHIubuTopa JAK
COTJIaCHO HaCTOodlleMy M300peTeHMD.

B OOTIOJIHUTEJIb HEIX BapMaHTax peanmnsaumnm 3aboJieraHue,
cBaszaHHOoe ¢ JAK, mnpezncraBJseT cofoM pakoBoe 3abojieBaHMe, BKJIOUAS
3aboJieBaHUsA, XapaKTepusyolrecsa COJIMOHBEMM  OIIyXOJISAMU (HanpuMep,
pak IIpoCcTaTh, pakK Iouek, pak IeueHM, paK I[IOIXeJIyOIOUHOW XeJies3H,
pak XeJlynka, pak MOJIOUHOM KeJle sk, pak JIeTKUX, PaKoOBEEe
3abojieBaHMAa TOJIOBH M IMeM, pakK MIUTOBUIHOM XeJjle3H, TJnobjacToMy,
capkoMy Kanomu, BoJIe3Hb KactiemaHa, JIeMOMMOCapKOMy MaTKM,
MeJIaHOMY u T.O.), reMaToJIOTMUeCKMue dopMEI  paka (HanpuMep,
JuMboMy, JIeMKo3, TaKoM KakK OCTpelM JuMmbpoBIIacTHEM Jenkos (OJUI),
OCTPHM MMEeJIOTEeHHEM JeMkos (OMJI) MM MHOXECTBEHHYID MHUEeJIOMY) WU
PakKoBEEe 3abojieBaHMA KOXM, TaKMe KaK KOXHad T-KJIeToOuHasa JuMbpoma
(KTKJI) M KOXHasa B-kJjleTouHad JMMpoMa . IIpuMeprr KTKJI BKJIOUAKT
cuHipoM Cezapu U TPUOOBUIHEN MUKOS3.

B HeKOTOPHX BapMaHTax peaju3aluy MKHIUMOUMTOPE JAK, OIMCaHHEE
B HacToAmeM 3afiBkKe, WIM U¥X KoMOMHALMM C OPYTUMM MHIUOMTOpaMM
JAK, TakuMMM Kak Te, YyTO OINMCaHe B 3adBKe Ha InarTeHT CIA
M11/637545, comepxaHMe KOTOPOM BKJIOUEHO B HACTOSMY 3adBKY BO

BCeM IIoJIHOTE I1oCpenCcTBOM CCEHUJIKNM, MOXHO TIIPMMEHATE OJIA JIeUYeHNA

PAaKOBEIX BaGOﬂeBaHMﬁ, CBA3aHHEX C BOCIIaJIEHMEM. B HeKOTOPEX
BapMmaHTax pealimszalnm Pakroeoe 3aboJieBaHue CBA3aHO C
BOCHAaJIMUTEJILHOM OOJIE3HEBIO KHIIedYHVIKa . B HeKOTOPEX BaplaHTax

peaM3aluMy BOCHAaJIMTeNIbHad OO0JIe3Hb KUIIeUHMKa [IpelcTaBjgeT CcoOou
A3BEHHBEM KOJMT. B HEKOTOPHX BapMaHTax peaju3alluM BOCHaJIMTeJIbHasd
OOJIe3HL KMIEeUHMKa I[IpelcTaBJigeT cobor O0oJjie3Hb KpoHa. B HEKOTOPEHX

BapMmaHTax pealimsalnm Pakroeoe 3aboJieBaHue, CBA3SaHHOEe C
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BOCIIaJIEHMEM, TIpencTaBisgeT CcoBDoM pakoBoe 3abojleRaHMe, CBS3aHHOE C
KOJIMTOM. B HeKOTOPHX BapMaHTax peajM3aluM pakoBoe 3abojieBaHUeE,
CBA3aHHOEe C BOCIalleHMeM, IMOIpencCTaBJjigeT cCoBoM paK TOJCTOM KUIIKU
WM KOJIOPEeKTaJIbHEM pak. B HEKOTOPHX BapMaHTax pealM3allui paKoBOe
3aboJIeBaHMe HOpelcTaBJAeT CcoO0oM pak XeJlylkKa, KapUMHOMIOHYI OIIYXOJIb
KEJIYDOUHO—KUIIEUHOT'O TpakTa, CTPOMAaJIbHYIO OIIYyXOJIb KeJIYOOUHO—
KMIIEUHOT'O TpakTa (GIST), amdeHOKapLUMHOMY, pakK TOHKOI'O KUIIEeUHMKA
WM pak OpsAMOM KUIIKMU.

3aboJjieBaHMnsa, cCcBA3aHHEEe ¢ JAK, MOI'YT IOOIIOJIHUTEJIBHO BKJIOUATH
3aboJleBaHMA, XapaKTepulylmMecsd 32KCIpeccueMr: MyTaHToOB JAK2, Takux
Kak MyTaHTH, CcoIepXalue IIO MeHBIIEM Mepe OIOHYy MyTalMio IOMEeHa
IICeBIOOKMHAa3H (HanpuMmep, JAK2V617F); wMmyTadHTH JAK2, coOepXxalue II0
MeHbIIeM Mepe OINHY MyTallMio BHe OOMeHa IICEeBIOOKMHAa3H,; MyTaHTH JAKI;
MyTaHTE  JAK3; MyTaHTE pPelLelTopa SPpUTPOIOSTHHA (EPOR) ; ZNgR%N
skcnpeccueyt CRLEF2 ¢ HapylleHHOM peTryJdluein.

3abojieBaHMsa, cCcBA3aHHHEe ¢ JAK, MOI'YT IOOIOJHUTEJIEHO BKJIOUATDH
MHUeJIONpOoJndpepaTUBHEE HapylleHnd (MIIH) , TakKue Kak VCTUHHAL
nosmuuTemmusa (M), >3cceHUIMallbHasa TpoMmboumuTemmsa (9T), Mmesodubpos
C MMeJIOMOHOM MeTamasuerr (MMM), MHOepBUYUHHM MHeJodpudpos  (IIMO),
XPOHUYECKUN MM EeJIO T €HHHM JIeMKO3 (XMIT) , XPOHUYECKUN
MMEJIOMOHOLMTAPHEM  JIEMKO3 (XMMIT) , TUIEP303UHODUIILHEIN CUHIPOM
(I'sC), cucTeMHHM MacToumuTos (CMI) m T.n. B HEeKOTOPHX BapMaHTax

pealimszallm MHyeJIonpoMdepaTUuBHOE HapyleHNre InpencraBJjideT cobom

MHeJIoPUBpPo s (HanpuMep, [IePBUUHLIM MUEeJIOOUBPO 3 (IIMO) I
MM1eJiopnubpos, BEI3BAHHBI VMCTUMHHOMN [IOJIMLIUTEeMMEN/ 5CCEeHUMAaJIbL HOM
TpoMOOoLUUTEMUEN (locT-WUII/3T M®) ). B HEKOTOPEIX BapMaHTax

peajJu3aluy  MHUeJIONpoJiMbpepaTHUBHOE  HapylleHMe IIpedcTaBjgeT cobon
MM1eJiodpnudbpos, BHI3BAHHHM SCCeHIMAJILHOV  TpoMOOLUTeMUeM (IlocT-3T
MO) . B HEKOTOPHX BapMraHTax peanmMsaluy  MUEJIONPpOoJinbpepaTUBHOE
HapylleHre IOpelcTaBligeT cobol Mrelodubpos, BHI3BaAHHBM MWCTHMHHOMN
noauumuTemrerr (IlocT-UII/3T M) ) .

B HeKOTOPHX BapMaHTax peaju3aluy MHIUMOUMTOPE JAK, OIMCaHHEE
B HacCToAmeV 3adBKe, MOTYT OBTL OOMNOJHUTEJLHO MCIOJbL30BAHH MJIA
JleueHud MUEJIOOUCIIJIIaACTUUECKOTO CHHIOpOMAa (MIOC) Y rnanumMeHTa,
HyXIJawnmeroca B STOM. B HeKOTOPHX BapMaHTax pealu3aluM, YyKa3aHHHMN

IIallMeHT 3aBUMCHM OT IIepeJIMBaHMA KPAaCHEIX KPOBAHEIX KJIETOK.
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B HacToAmeM 3asgBKe IOIpellnojlaraeTcsa, UYTO MUeJIOOMCIJIacTUUYecKHre
CMHIPOMHE OXBATHBAKT Pa3HOPOOHEE ¥ KJIOHAJIBHEE TeMaTOIORTUUEeCKHUe
paccTpoMCcTBa, KOTOPHE xXapaKTepu3ylTcsa HesdOeKTHMBHEIM I'eMOIIOD30M
1o onoHOM wWIM ©OoJiee U3 OCHOBHHEX MMEJIOUMOHBIX KJETOUHHEX JIMHUM.
MuesiooucriyiacTUuuyecKue CUHIOPOMEI CBSA3aHEL c HeOOoCTaTOUHOCTBIO
KOCTHOTO MO3Ta, LUTONeHMeN IIepudpepmuuecKom KPOBUM M CKJIOHHOCTBI K
PasBUTHUID OCTPOTO MUEeJIOMOHOTO JIerKo3a (OMJI) . Kpowme TOT'O,
KJIOHAJIbLHEE LUUTOTEeHeTHUUEeCKMe HapylleHMd MOTyT OBTE OOHapPyXeHEH
npmubimsnuTesskHO B 50% ciaydaeB y mHnaumeHToB ¢ MIOC. B 1997 rony

BceMrpHad opraHmMszalMsa 3OpaBooxpaHeHMda (BO3) B cCcoTpyIHMUeCTBe C

OfmecTBOM I'eMaTolaToJIOTUN (SH) " EBpomnenckomn accourauuen
IeMaTOolaToJIOTUN (EAHP) npenJjIoXmMIIn HOBEHIE KJIacCUPUKaALIUA njida
TeMOIIORTUUECKUX OIIYyXOJIen (Harris u op., J Clin Oncol

1999;17:3835-3849; Vardiman u 1»np., Blood 2002;100:2292-2302).
Oma MIOC BO3 MCHOJNIBE30BaJiM He TOJBKO MOPOOJOTMUECKME KPUTEPUM U3
dpaHKO-AMepUKaAHO-BpUTaHCKON (FAB) KJaccupmuraumm, HO TaKkxe
BKJIOUUJIM WU3BEeCTHHE TeHeTudecCcKue, OMOJIOTMUECKMEe U KJIMHUUYECKUE
XapaKTepUCTUKM OJIS OIpenejleHMsa I[oIMHOXecTB MIC (Bennett um 1mop.,
Br J Haematol 1982;51:189-199). B 2008 romy BO3 IOOIOJHUTEJLHO
YVTOUHMJIM CBOI KJaccupmkaumio MIC (Tabmmua 1) misa obecledeHusd
TOUHOY ¥ MIPOTHOCTUUECKM aKTyaJIbHOM MNOAKJIaCCHUOMKALUM OINHOJIMHEWHOM
OVCIJIasuy IIyTeM BBeIeHMS HOBOM KJIMHMUECKOWM ¥ HayudHOUW MHboOpMaluu
(Vardiman wu @mp., Blood 2009;114:937-951; Swerdlow u m»Op., WHO

Classification of Tumours of Haematopoietic and Lymphoid

Tissues. 4th Edition. Lyon France: TIARC Press; 2008:88-103;
Bunning wu Germing, “Myelodysplastic syndromes/neoplasms” in

Chapter 5, Swerdlow, et al., eds. WHO Classification of Tumours

of Haematopoietic and Lymphoid Tissues. (ed. 4th edition): Lyon,

France: IARC Press;2008:88-103).
Tabmuua 1
Knaccuomranmsa BO3 2008 1. IJI9 MMEJOOUCILIACTUYUECKOTO CHMHIOPOMA,

BO3SHMKaIeI'O BIIEPBEE

[TooTHn KporBs KOCTHEIT MO3T
PedppakTepHad OnHO- MM Oucnmasusg B 210% us 1

LMTOIIeHMA C IPYXpPOCTKOBaA KJIETOUHOM JIMHUM, <5%
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ONHOJIMHEWHOM LUUTOIIEHUA BJIaCTOB
nucnnasuen (RCUD)
>15% DPUTPOUIHEX
PedbpakTepHasa aHeMusd OpelmeCTBEHHNKOB C
C KOJIbLLIEBHMU AHemysa, OJIacTOB KOJIbLIE BLIMN
cunmepoOliacTamu HeT cunepobiacTaMi, TOJBKO
(RARS) SPUTPOUOHAA OUCILIA3UI,
<5% ©OJjacTos
HDucniasua B 210%
KJIETOK B =2
PedpaxTepHad aHeMmA [IMToneHn

C MyJIbTUJIMHEeNHOM

OMCcIJIasuen

(LMTOImEeHUM) ,

<1x10°/J MOHOLMTOB

I'eMOIIOS TNUE CKUX HMHM%,

+15% KOJBblEeBHX
cumepobiacTor, <5%
6JIacTOB

PedpaxTepHad aHeMUd
¢ M3BLITKOM BJacTor-1

(RAEB-1)

[IlMTOoneHmnd
(uMTOmeHUM) , <2%-
4% 6JlacTOB,

<1x10°/J MOHOLMTOR

OOmHOJIMHEeMHAasS WU
MYyJIb TUJIMHEMHA I
OVCIIJIasmusg, IaJlouek
Aynspa HeT, 5%-9%

6JlacTOB

PedpakTepHasd aHeMUs
Cc M3BLITKOM BJIacToOB-2

(RAEB-2)

[nTorneHmns
(LuMTOommeHMM) , <5%-
19% ©JsiacToB,

<1x10°/7 MOHOLMTOR

Aynmpa,

Hesmmueluasg WM

MyﬂbTMﬂMHeﬁHaH

OMCILJIasug, T IIaJIoOuKu

10%-19% 6BJjilacToOB

MuyeJionomucIljiacTude CKUMN

HesimHelVHadg IUCILJIa3UA

MJIM OTCYTCTBUE

CHUHIPOM, OUCIJIasuM, HO
[nToneHnmn
HEeKJIaCCUPUUMPOBAaHHBN XapakTepHad
(MDS-U) umMTOoreHeTMka MIC, <53
OJI1acTOB
AHeMMsI, KOJIMUEeCTBO
MIC, cBA3aHHEE C HeJlMHeVHBN SPpUTPOUI.
TPOMBOLIUTOB
M30JIMPOBAHHOM NzsoanpoBaHHasa Oejielind
HOpMaJIbHOE WU
nejgeuuen (5q) (5q), <5% OJjacToB
[IOBEBIIEHHOE
B HEKOTOPHIX BapmMaHTax peanmnsalnmumn MMUEeJIOOMUCILJIaCTHUU e CKIUM
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CUHIPOM IpeIcTaBJigeT coboM pedpakKTepHYID LUTOMIEeHMI C OIOHOJMHEWHOM
nucrjasuenn (RCUD) .

B HEKOTOPHIX BapraHTax peanm3alnun MMEeJIOOMCIIIaCTUUe CKUM
CUHIPOM IpelcTaBJjgeT coboM pedpakKTepHyln aHeMMio C KOJIbIIeBHEMU
cugepobiiactTaMmm (RARS) .

B HEKOTOPHIX BapraHTax peanm3alnun MMEeJIOOMCIIIaCTUUEe CKUM
CUHIPOM IpencTaBJIgeT coboun pedpaKTepHYy LUMTOIIEHUIO C
MyJIb TUJIMHEMHOM OUCILJIal3uen.

B HEKOTOPEHIX BapraHTax peanm3aluun MMEeJIOOMCIIIaCTUUEe CKUM
CUMHIPOM IIpeOcTaBJgeT CcoOoM pedpaKTepHYy aHeMui C  U30BTKOM
timacTor—-1 (RAEB-1).

B HEKOTOPEHIX BapraHTax peanu3aumnun MMEeJIOOMCIIIaCTUUE CKUM
CUHIOPOM IpencTaBjigeT coboM pedpakTepHY aHeMrio C  M30HTKOM
BiacTor-2 (RAEB-2).

B HEKOTOPEIX BapraHTax peanmsalumnum MUEJIOOMUCILIaCTUY e CKUN
CUHIOPOM opencrTaByigdeT cobom MUEJIOOUCIIIaCTUYEe CKUN CUHIOPOM,
HekKJlaCcCUOUUMPOBaHHEM (MDS-U) .

B HEKOTOPHIX BapraHTax peanm3almun MUEJIOOMUCILIIaCTUY e CKUN
CUHIPOM npeIncTaBJIgeT cobom MMEeJIOOMCIIIaCTUU e CKUM CUHIPOM,
ACCOLUMMPOBAHHEY C MB0JMPOBAHHOM IeJjlelireln (5q) .

B HEKOTOPHIX BapMaHTax peanm3alumun MUEeJIOOMCIIIaCTUU e CKUM
CMHIOPOM C TpyIOM IOOOaeTCsda JedeHMK I[IPpM IIOMOIM CTUMYJIUPYIMX
SPUTPOIIO®3 areHTOB.

B HacTosameM M300peTeHMM OOMIOJIHMTEJIbHO IMIPenJIOXeHH CIIOCOOH
JledeHMsa IIcopMasa WIM »OPpyTMX HapymeHUMM KOXM IOyTeM MeCTHOTO
IpMMeHeHMsa CcOoCTaBa, CcoIepXalero COeIMHEHMe COIJIaCHO HacCTodleMy
N300peTeHUD.

B HEeKOTOPHX BapMaHTax pealM3aluy MHIUMOMUTOPH JAK, ONMCaHHHE
B HacTodmeM 3asBkKe, MOTYT OBTL MCIOJL30BAHE OJA JIeUeHUS JIeTOUHOM
apTepralbHOY ITUIEePTeH3UN.

B HacTosameM WM300pPeTeHMM OOIOJIHUTEJIBHO IpPpenaJIoXeH Crocob
JleueHusa OepMaToJIOTUUe CKUX IIOBOUHEIX 20deKTOB OPpYyTUX
bapMalleBTUUECKUX CPEeICTB IIYTEeM BBelleHMS COEeIMHEHMS COTJIaCHO
HacTodAmeMy M300peTeHM©. Hanpumep, pas3JIMUHEE (QapMalleBTUUECKUE
ATEeHTH TIIPUBONAT K HEeXeJIaTEJIBHEM aJlJIEPTUUYECKMM peaklMaM, KOTOPHE

MOTWYT IIPOABIIATECA B BMOoe preBOIZ CHIIIMN MJIn POOCTBEHHOT'O
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TepMaTmTa. HpmmepaMM @apMaHeBTquCKMX areHTOB, KOTOPEHE MelT

TakKMe HexXeJlaTeJIbHHE I[IOOOUHEE 9®@GKTH, ABJIAKOTCA TIIPOTHMBOPAKOBEIE

JIeKapCTBEeHHHE cpencrTea, Takme Kak TedUTUHUD, HeTykcuMmao,
spijoTHMHMOG M T.n. CoeOMHEHMsS COIJIACHO HAaCTOAmeMy M300peTeHU
MOXHO  BBOIMTH CUCTEeMHO WMJIM MECTHO (HanmpuMmep, B ofBJjacTb,

Ipuiiexalmyrn K IepMaTUTy) B KoMOMHalMM (HaOpMMep, OIHOBPEMEHHO WM
[IOCJIeIOBATEJIBHO) C YKa3aHHBM OQapMalleBTUUYECKMM aIl'€HTOM, MWMEKIVM
HexeJlaTeJIbHEM OepMaTOoJIOTMUEeCKUM MHNOOOUHEM 20dpekT. B HEeKOTOPHX
BapMaHTax peaju3aluy CoelMHEeHMe COIJIaCHO HacTodlleMy M300peTeHMD
MOXHO IIPVIMEHATB MeCTHO BMeCTe C OOHVM  WJIN OoJiee OPYTUX
dapMaleBTUUECKUX CpencrTs, npuueMm opyrue bapMalLeBTUUECKUE
cCpeICcTeBa IIPpM MEeCTHOM IIPMMEHEeHMM B OTCYTCTBME COeOMHEHWUSA COIJIacHO
HacToAmeMy n300peTeHUD BEISEIBAT KOHTAaKTHEI OepMaTUT,
aJJIepIMUEeCKYl KOHTAKTHYK CEHCUOMIM3alMI WMIM [IOHOOHOEe HapylleHue
KOXM. COOTBETCTBEHHO, COEOMHEHUS COIJIaCHO HaCTOodAlleMy MW300peTeHMUID
BKJIOYUAT COCTABH OJIA MEeCTHOI'O IIPMMeHeHMd, CcoImepXallre CoeIVHeHMe
COTIJIACHO HacToAmeMy n300peTEeHUO u OOIIOJIHUT €JIb HEIM
bapMaleBTUUECKUN areHT, KOTOPRIM MOXeT BEI3EIBATH oepMaTuT,
HapylleHUsS KOXM WMJIM CBSA3aHHEE [NODOOUHEE 50OEeKTH.

HomnoJIHUTEeJIbHEe 3aboJIeBaHMSA, acCCouMMpoBaHHEEe C JAK, BKJIOUAKT
BOCIIaJIeHVEe ¥ BOCIaJIMTeJIbHEe 3abojieBaHug. I[IpMMeps BOCIAJUTEJIBHBIX
3aboJieBaHMIM BRJIOUAT CapKOMIO3, BOCIaIMTeJIbHEHe 3adojieBaHusa IJias
(HanmpuMep, WPUT, YBEeUT, CKIEePUT, KOHBIOHKTUBUT WM POICTBEHHHE
3aboJieBaHUA) , BOCIHAJIUTEJIbHEE 3aboJieBaHu4g OBIXATeJIbHBEIX nyTen
(HanpuMep, BepXHUX IOHxXaTeJIbHEX I[IyTelM, BKJIoUasd HOC U IIas3yxu,
TakMe KakK PUMHUT WIM CHUHYCUT, MWIXM HWXKHUX »OEXaTeJIbHHX [IyTel,
BKJIOUAA OPOHXUT, XPOHMUUECKYH OOCTPYKTUMBHYK OOJI€3HE JIETKUX U
T.I.), BOCHAJIMTEJBbHYK MMOIATHUIL, Takylw KakK MUOKaApIUT, U IpyIue
BOCHANIUTEJILHEIE 3afoJieBaHMA. B HEKOTOPHX BapMaHTax peajn3alun
BOCHaJIMUTeJIbHOe 3aboJjieBaHMe IJlas IpedcTaBJgeT cobon Biedbapur.

MurnburTopu JAK, oOINMCaHHEE B HaCTOAmeM 3asBke, TakXxe MOXHO
OIPUMEeHSITE OJIA JIeUEeHUS MIEeMUUeCKOTO pPelnepdy3MOHHOTO MIOBPeXIeHUI
uiam  3abojieBaHMA WM COCTOSHWUA, CBA3aHHOTO C BOCHaJIMTEJIbHEM
HIIeMMUeCKYM ABJIEHMEM, TaKMM KakK MWHCYJIBT WM OCTaHOBKa cepnla.
NMuruburope JAK, OIIMCaHHEHE B HacCTOdlmeM 3agaBKe, TakKxXxe  MOXHO

IIPVMMEHATE OJIsa  JledeHVd OOJIe3HEeHHOTO COCTOSHUA, OIIOCPelIOBaHHOT'O
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SHIOOTOKCHMHaMIM (Hanpmmep, OCJIOXHEHUM IIO0CJIe MMYHTVUPOBAHMA MJIn
XPOHNMUECKHUX COCTOF[HM?I, BEISBAHHEIX oelicTBRUeM SHIOOTOKCHMHOB,
BIIMAKKIIMX Ha XPOHMUECKYID CepIeUYHYIO HeIOCTaTOUYHOCTE) . MHI‘M@MTOpBI

JAK, oIMCaHHHe B HacCTodAmeM 3asdaBKe, TaKXe MOXHO [IPMMEHATL MOJIA
JIeUeHUA AaHOPEeKCHUM, KaxXeKCUM WM YyCTaJIoCTM, HalpMMep, BH3BaHHEX
WY CBAS3AHHEIX C PaKOBHM 3abojiepaHMveM. JVHTUMOMTOPH JAK, ONMCaHHEHE
B HacTodAmeM 3asBKe, TaKXe MOXHO IIPUMEHSATHL OJIA JIeUeHUsS pPeCcTeHO3a,
CrRJepoIepMuu uaIM oomubposa. WMHTMOMTOPH JAK, oOMCaHHEE B HaACTOAMEN
3aABKe, TakKXe MOXHO NPMMEHATH IJISA JI€UeHMS COCTOSHMM, CBS3aHHHX C
TUIIOKCUEN WJIM acCTpOIJIMO30M, TakKuxX KakK, HalpuMep, OuabeTndeckasd
peTuHONaTHUA, pPakK WIM HelWpolereHepauus. CM., Haopumep, Dudley,
A.C. u mp. Biochem. J. 2005, 390(Pt 2):427-36 m Sriram, K. u 1np.
J. Biol. Chem. 2004, 279(19) :19936-47. Epub 2004 Mar 2,
coIepXaHMe KOTOPHX BKJIOUEHO B HACTOAMyl 3asBKy BO BCeM IIOJIHOTE
IIOCPEenCTBOM  CCEUIOK. Vurmburtopr  JAK, ONMCaHHHEe B HacTodmeM
3asgBKe, TakKXe MOXHO IIPUMEHATH OJISA JiedeHusa OoJie3HM AJILLTeNMepa.

Muruburopre JAK, ONMCaHHEHE B HaCTOAmeM 3asBKe, TaKXe MOXHO
IPUMEHATE IJIA JedeHUd IPYTMUX BOCHAJIMTEJIbHHX 3afojieBaHuM, TaKUxX
Kak CHMHIOPOM CHUCTEMHOTO BOCHaJIMTEJIbHOTO OTBeTa (SIRS) u
CenTUUeCcKUM IOoK.

VuTHubuTops JAK, omoMcaHHBE B HacTodAmeM 3asBKe, TaKXe MOXHO
IPMMEHATL IOJIA JIeUeHMAd [DoHNarphl M YBEeJUUEeHUA pasMepa IIpoCcTaTH,
BHI3BAHHOTO, HalpuMep, HOOOpPOKaueCTBEHHOM TUIIepTpodmel MOIpOoCTaTH
WM HDOoBpoKaueCTBEHHOW THUIepIliasyel IPpOCTaTH.

HOTIOJIHUT eJIE HElE 3aboJjieBaHMng, CBA3aHHEE C JAK, BKJIOUAIT
zabojieBaHmAa C pesopbunen KoCcTH, Takue Kak OCTEeOoIopos3,
OCTeoapTPUT. PeszoplumMa KOCTM TaKXe MOXeT OBThL CBA3aHa C IOpyI'MMH
COCTOAHMAMHA, TaKMMU Kak TOPMOHAJIb HEM onucoajiaHc n/Uim
TOpMOHaJIbHAa g Tepalmd, ayTOMMMYyHHOE 3aboJieBaHKe (HanpuMep,
CapKouIo3 KOCTeM) WM pakoBoe 3abojieBaHMe (HalopuMep, MHeJoMa) .
CHMXKeHMe pe30pdbluuM KOCTM II0I IeMcTBueM MHIMOMTopoR JAK MoOXeT
cocTaBJATe puMepHo 10%, npmMmepHo 20%, HOpuMepHO 30%, IIPUMEPHO
40%, npuMepHo 50%, npuMepHo 60%, npuMepHo 70%, OpuMepHO 80% wmim
npuMepHo 90%.

B HeKOTOPHIX BapMaHTax peajn3aluy MHIUMOUMTOPE JAK, OIMCaHHEE

B HacToOdlmeMh 3aAdBKe, TaKXe MOXHO IIPMMeHATE OJIA JIedeHMAd CHHIpPpOMAa
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CyxXoTo TJlaza. IllpeznnojaraeTcsd, UYTO IIPM MCIOJL30BaAHUM B HaCTOAMEN
3a4BKe «CHMHIPOM CYyXOTO IJla3a» OXBaTbeBaeT OOJIe3HEeHHEEe COCTOAHUA,
CBelleHHBEle B IOoCJiegHeM oouuMaJibHOM coobmeHumu Dry Eye Workshop
(DEWS), T©TIme CHHIPOM CYXOT'O IJla3a OIpelellIeH Kak «MHOTOQaKTOpHOE
3aboJieraHMe QYHKUUM CJI€30TeUeHMSa U IIOBEPXHOCTM TJUlasa, BH3HBaKIee
Takue CHIMIITOMHI, Kak OMCKOMOOPT, PaccTpOMCTBO 3peHud n
HeCcTa®MJILHOCTE CJIe3HOM IIJIEHKM, a TakKXe BepoATHO IIoBpexmaniee
[IOBEPXHOCTE rjasa. BaboJjieraHue CONPOBOXIOaeTCHd [IOBHIMIEHHOM
OCMOJISPHOCTRIO CJIe3HOM IIJIEHKM ¥ BOCIaJIeHMeM IIOBepxXHOCTM TIJlaz3a.
VcTtounuk: Lemp, «The Definition and Classification of Dry Eye
Disease: Report of the Definition and Classification
Subcommittee of the International Dry Eye Workshop», The Ocular
Surface, 5(2), 75-92 April 2007, comepxaHMVe KOTOPOTO BKJIOUEHO B
HacToOAmyl 2asaBKY BO BCeM IIOJIHOTE IIOCPEeICTBOM CCHJIKM. B HEKOTOPHX
BapMaHTax peajlu3aluM CHUHIPOM CYXOT'O IJla3a BHOpaH M3 CHHIpOMA
CYyxXOoTO TJla3a C HeOoCTaTOUHOCTBI CJe3HOM XuakocTu (ADDE) wmIu
UCHapuTeJIbHOY (OopMBEl CHMHIPOMAa CYXOTO IJla3a MM MX COOTBETCTBYIMX
KoMOMHalMY. B HEeKOTOPHX BapMaHTax pealM3aluM CHUHIPOM CYXOTO
TJlaza IIpelcTaBJgeT cofoM CHMHIPOM CyXOoTo IJla3a o Tuny IlerpeHa
(SSDE) . B HeKOTOPHX BapMaHTax peaJM3aluy CHUHIPOM CyXOT'o TIJlasz3a
opencraBJgeT CcoBoM CHUHIPOM CYXOT'O IJlalsa HeleI'PeHOBCKOTO Tulla
(NSSDE) .

ComJlacHO OONOJIHUTEJIBHOMY AacCIIeKTYy B HaCTOfdlleM MU300peTeHuu
IpenJioXeH crioco® JleueHus KOHBIOHKTUBUTA, yBeuTa (BrJIIOUA A
XPOHMUECKUM YBEeuT), XOpuoOuIMTa, PeTUMHUTa, LUKIUTa, CKIepuTa,
SIOMCKJIIEPUTa WJIM UPUTa; JieueHUS BoOCHaJIeHMd uiIM O0JiM, CBA3aHHOM C
TpaHCIJIaHTaluMen poroBuib, LASIK (Jla3epHHM KepaToMmies in situ),
boTopedpakKLUMOHHOM KepaTsKToMMeN VIV LASEK (Jla3epHuM
CcyOnnuTeSMaJIbHEM KepaToMuJies) ; IIOoIaBJIeHUMS IIOTepM OCTPOTH 3peHud,
CBA3aHHOM C TpaHCIJlaHTaluueW poToBUlH, LASIK, doTopedpakKlUMOHHOM
KepaTskToMMer miam LASEK; WM [OOOaBJIEHMS OTTOPXEHMS TpaHCIJIaHTaTa
y IallMeHTa, HyXIaomeT'oCs B 2TOM, BKJOUALINMY BBeOeHMe IIalleHTy
TepaleBTUUeCKHA 20OEeKTUBHOTO KOJIMUueCcTBa COeOUHEHUA COTJIaCHO
HacToAmeMy M300peTeHMId MM eTo dpapMalleBTUUEeCKM IpMeMJIeMOM COJIN.

KpoMe TOTO, COeIMHEeHMHA COTJIaCHO HAaCTOfAlleMYy M300peTeHUln WU

B kKoMOMHaIMM C JIpyTuMu uHTUMOMTOpamy JAK, TakumMy Kak Te, UTO
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OnMcaHe B 3agBKe Ha naredT CIA N11/637545, coIepxaHue KOTOPOM
BKJIOUEHO B HACTOAMYKH 3asgBKy BO BCeM IOJIHOTE IIOCPEOCTBOM CCHJIKH,
MOXHO [IPUMEeHATE 0JIs JleueHusa OHXAaTeJbEHOM OUCOYHKLIUM VI
HeOOoCTaTOUHOCTHM, CBSA3aHHOM C BUPYCHOM MHOeKLUMel, TaKoW KakK IPHUIII
n SARS.

B HeKOTOpPHX BapMaHTax peaju3alMy B HaCTodAlleM MK300peTeHUn
OpenJjioXeHO coeOuHeHMe OQOpMyJIH I, eI'o dapMalleBTUUECKM IIpreMiieMasfd
COJIb, KaK OIMCaHO B JOOM M3 BapMaHTOB peajiM3alMM B HaCTOAIEM
IOOKYyMeHTe, IJIA TIIPMMEeHeHMsa B cCcHocobe JiedeHMs JIOOHX 3abdoJieBaHUM
WM pPacCTPpOMCTB, ONMCAHHHX B HacTodAmleM 3asaBKe. B HeKOTOPHX
BapuaHTax peanm3annm B HaCcTodlleM n300peTeHnNn IpenJjIoXeHO
IpuMeHeHUe  coenuHeHuda OopMyJiel I, KakK oOIoMcaHo B JioOOM U3
BapUaHTOB peanmsanmm B HacTodmen 3aAaBKe, 0JId [IOJIyYeHU I
JIEKApCTBEHHOTO CpencTBa JA [IPUMMEHeHMA B CIoco0e JieueHMA JIOOBIX
3aboJieBaHUM MM PacCTPOMCTB, OINMCAHHHEX B HaCTOAlEeM 3asaBKe.

B HeKOTOpHX BapMaHTax peaju3alMy B HaCTOAlleM M300peTeHUn
IpelJIOXeHO coeluHeHMe OQOpMyJIEL 1, OIMCaHHOe B HaCTOAMEeM 3asaBKe,
WM ero ¢apMalleBTUMUECKU [pMeMyieMasd COJIb OJiA IIPpMMeHeHMA B crocode
vonysnaumyu JAKl1. B HeKOTOPHX BapMaHTax pealM3alyy B HaCTOAIEeEM
N300peTeHNM TaKXe IIPemOJIOKEeHO IIpuMeHeHue coelmHeHusa Odopmyis I,
ONMCaHHOTO B HacToAmen 3as8BKe, VI ero bapMalLleBTHUUECKU
npueMIeMoM  COJIM OJIA I[OJIydeHUMs JIeKapCTBEeHHOTO CpencTBa IJA
npuMeHeHUs B crocobe momysaumy JAKL.

B HacTosAmel 3agBKe TepMUH «IIpUBeIeHMe B KOHTaKT» OTHOCUTCSA
K OOBeIMHeHMID VYKas3aHHHX (paTrMeHTOB B CHCTeMe 1In Vitro wWin B
cucTeMe In  Vivo. Hanpuwmep, «IIpMUBelneHMe B KOHTakT» JAK C
COeIMHEHMEM COIJIaCHO HacTodlleMy W300pPeTeHNK BKJOUaAeT BBeleHUe
COeIMHEHMSA  COIJIaCHO  HacCTodAlleMy M300pPeTeHVK MHIWBUOYYMY WU
mauMeHTy, TaKOMy Kak ueJloBek, UuMenmeMmy JAK, a TakKxe, HaIlpUMep,
BBelleHMe COeIMHEHMS COIJIACHO HacTosAlleMy WM300peTeHMK B oOpasel,
comepXamuy KJIIeTOUHHM MM OUMIEHHHM OpernapaT, colepxamuyn JAK.

B HacTosmeM 3adBKe TEPMMHE «UHIUBUIYYM» WM KIalLVEeHT»,
KOTOPEE MCIIOJIE3YyRT B3aMMO3aMeHSIeMO, OTHOCATCSH K JIOOEM XMBOTHEM,
BKJIOUAA MIEKOIUTAKINX, IPeOIOUTUTEJIEHO K MeaM, KpeHCaM, IPpYyIVM
TPH3YHAaM, KpoJmukaM, cobakaM, KOIKaM, CBUHBAM, KPYIHOMY pPOI'aTOMy

CKOTY, OBLaM, JioclaIlAM WMJIM IIpMMaTaM, U’ HauboJiee IIpedllouTrTEeJIEHO K
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UeJIOBEeKY .

B HacToAmen 3a4aBKe bpasza «TepalleBTUUECKU sbderTUBRHOE
KOJIMYECTRBO» OTHOCUTCH K KOJMUECTBY AaKTMBHOI'O COeIVMHEHUA WU
bapMalleBTMUECKOTO arleHTa, KOTOpOoe BHB3HBaeT OMOJIOTUMUECKUN WU
MeIVLMVHCKMY OTBeT B TKaHM, CHUCTeMe, Y XMBOTHOTO, MHIMBUIYYMa WU
JeJIoBeKa, OXMIOAaEeMBl MCCJIeOOBaTeJIeM, BeTEepMHapOM, BpadoM WU
OIPYTVM MeIMUMHCKMM pabOoTHMKOM. B HEKOTOPEHX BapMaHTax peajiM3allnur
yKaszsaHHOe TepalleBTUYEeCKA 0deKTUBHOE KOJIMYECTBO cocTaBJdeT
npuMepHo 5 MI mo npuMepHo 1000 Mr wmiam nopuMepHO 10 MDY OO IIPMMEPHO
500 wmr.

B HacToAmeM 3afdBKe TEepMMHE «JIEUUTL» WM «JIeUeHUe» OTHOCHATCSHA
K OIOHOMYy WM 0oJiee »OeMCTBMAM, BHOpaHHEM K3 (1) OpenoTBpalleHUS
3aboJieBaHMA; HalpUMep, OIpemoTBpalleHMd 3aboJieBaHMA, COCTOAHUA WU
HapylleHUs Y MWHIMBUIYYMa, KOTOPEM MOXeT OHTL [IPelpacIloJIOXeH K
3aboJieBaHuL, COCTOAHMI WJIM HAPYUEHUD, HO Yy KOTOpOTO IIOKa
OTCYTCTBYEeT WMJIM He  I[IpOoABMIIachb IaToJIOTMA  WMJIM  COBOKYIIHOCTEH
CUMIITOMOB 3aboJIeBaHULg; (2) nonmapJyieHusa 3aboJieBaHMA; HaIIpUMep,
nonmaBJieHusa 3aboJieBaHMsA, COCTOSHMSA WJIM HapylleHud Y MHIOVMBUAOYYMa, VY
KOTOPOTC IPUCYTCTBYET MM OPOABUIIACE I[IAaTOJOIMSA WM COBOKYIIHOCTH
CUMIITOMOB 3aboJIeBaHMag, COCTOSAHUSA WM HapylleHMa (T.e. OJOKMPOBKA
OOIIOJIHUTEJIEHOTO Pa3BUTUSA IaToJIOT UM n/uiam COBOKYIIHOCTHU
CUMIITOMOR) ; M (3) ocynabijeHusa 3aboJieBaHMA; HalpuMmep, ocJabjieHus
3aboJIeBaHMAa, COCTOSHMSA WM HapylleHVa Y MHOMBUIOYYyMa, Y KOTOPOIO
IPUCYTCTBYET WM I[IPOABWUIIACE I[IaTOJIOTUSA WU COBOKYIIHOCTH CHMIITOMOB
3ab0JIeBaHMAg, COCTOAHUSA WM HapyleHusa (T.e. obOpalleHrMe BCIATH
aToJIOTUM WU/UJIY COBOKYIIHOCTM CHUMIITOMOB), TakKOTO KakK CHUXeHMe
TOXKeCTH 3aboJieBaHUAg.

KombuumupoBaHHad Tepanud

Crnoco®r, OIMCaHHHEe B HacTodAmeM 3asgBkKe, MOTYT IOMNOJHUTEJIBHO
BKJIOUATE BBelleHUE OOHOTO VIV BoJiee OOIIOJIHUT &JIb HEIX
TepalleBTUYeCKUX areHTOB. OnuH VIV BoJiee OOIIOJIHUT &JIb HEIX
TepalleBTUUEeCKMX al'eHTOB MOXHO BBOOUTE IIalMeHTy ONHOBPEMEHHO WJIU
[IOCJIenOBaATEJILHO .

B HEKOTOPEIX BapuaHTax peanmuzalnnum yKa3aHHBEMN crioco6

OOIIOJIHMTEJIEHO BRJIOUAeT BBeIcHMe IOOIIOJIHMTEJIEHOI'O TepalleBTUYeCKOI'O
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areHTa, BuOpaHHOTO M3 IMiD, areHTa aHTu-1L-6, areHTa aHTu-OHO-«,
TUIIOMETWIIMPYRIETO aleHTa M MooudmrKaTopa OUMOJIOTMUECKOTO OTBeTa
(BRM) .

B 1ejygomMm, BRM mnOpencTaBJSRT CcoBOOM BemecTBa, W3TOTOBJIEHHBEE U3
KV BEIX OpPT'aHM3MOB, oJisa JleueHunsa 3aboJieBaHUN, KOTOPHE MOTYT
BO3HMKATE B OpTaHus3Me eCTeCTBEHHEM [IyTeM, WM  MOTYT  OHTH
[IOJIydeHH B JiabopatTopumu. IlpmMepel BRM BrimouawT IL-2, uHTepdepoH,
pPasJIMUHEIE TUIIEL KOJIOHMEeCTUMyJIMpyklmux ¢akTopos (CSF, GM-CSF, G-
CSF), MOHOKJIOHAJIbHHE aHTUTeJIa, TaKue Kak abumukcuMad, DTaHepleNnT,
MHJIMKCHMMaO, pUTYKCcHMMab, TpacTyp3yMad® M BEHCOKMe OO3H ackopbarTa.

B HeKOTOPHX BapMaHTax peajM3alluy YKa3aHHBEEe YyKasaHHBE aleHTEH
aHTUM-OHO-O MIpelcTaBJIgT co0oM MHOIMKCUMA® ¥ STaHeplLeT.

B HeKOTOPHX BapMaHTax peaju3aluM IUIOMETUIIMPYIONUM aTreHT
OpencraBjsgeT codol wuHTuUbuTop OHK-MeTmITpaHcbepasb. B HEKOTOPHX
BapMaHTax peaJdmsaluu MHTMOMTOp IHTHK-MeTuITpaHCcdepas3w BHOpaH M3 5
azsaluTUOVHE UM ODeumTabMHa.

B wmeJsiomM, IMiD MCHOJBb3YIT B KauecCTBe UMMYyHOMOIYJIMPYIOMMUX
areHTOR. B HEeKOTOPHX BapMaHTax peau3auumu IMiD BebOpaH U3
TaJMIOMMIa, JeHaJMgoMuIa, IIoMalImmoMmpa, CC-11006 m CC-10015.

B HEKOTOPEIX BapMaHTax peaamn3alnmum yKasaHHBM crioco®
OOTIOJIHUTEJIEHO BKJIIOUAET BBeleHMe OOMNOJIHUTEJIBHOT'O TepaleBTUUYeCKOT'O
areHTa, BHOPAHHOTO M3 AHTUTMMOLIMTHOT'O IUIOOYJIMHa, PEeKOMOMHAHTHOTO
TPaHYJIOUUTAPHOTO KOJOHMECTUMMYJIMPYKRIOTO (QaKTopa uYeJioBeka (G CSF),
TPaHyJIOUUTAPHO~MOHOLUUTAPHOTO CSF (GM-CSF), SPUTPOIIOD3—

cTUMyJIMpyKmero areHta (EKA) M IMKJIOCIOPMHA .

B HEeKOTOPHIX BapMaHTax peansalnmum YKazaHHEM crioco®
OOIIOJIHUTEJIEHO BKJIIOUAET BBelleHHUe nalumeHTy OOIIOJIHUTEJILHOT O
nHrubuTopa  JAK. B HeKOTOPHX BapMaHTax pealuM3aluM YyKasaHHBN

OOIOJIHUTEJNILHHY MHTHUOKUTop JAK nOpemcTaBjsgeT cobor TodalUMTUHUD WU
PYKCOJIUTUHUD .

OnvH wau ©OoJiee OONOJIHUTEJIBHEX (papMalleBTUUeCKMX aTl'eHTOB,
TaKMX Kak, HanpuMmep, XUMUOTepaleBTUUECKUE CpeIncTrBa,
NIPOTUBOBOCIANIMTEJILHEIE  aTeHTH, CTEepPOULH, VMMYHOOEeNIpeCCaHTH, a
Takxke MHIMOMTOPH KMHa3 PI3KO, mTor, Bcr-Abl, Flt-3, RAF u FAK,

Takme Kak Te, uTo OINMCaHH B nOyojgmurkaumm WO 2006/056399,
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comepXaHMe KOTOPOM BKJIOUEHO B HACTOAMYyKD 3asgBKY BO BCeM IIOJIHOTEe
[IOCPEenCTBOM  CCHUIKMU, WIM IOpyTrMe  areHTH  MOXHO  [IPUMEeHSITh B
KoMOMHALIMM C COeIMHEeHMAMM, OIMCAaHHBMM B HacTodmeM 3asgBke, IJIA
JeueHrsa 3aboJieBaHMM, HapPYIeHUM WMJIM COCTOSHUM, CBA3aHHHX Cc JAK.
YKaszsaHHHE OOWH MM 0OoJiee NOOMIOJIHUTEJIEHBIX (apMalleBTUUECKMX al'€eHTOB
MOXHO BBOIMTE IallMEeHTY OIHOBPEMEHHO WJIM IIOCJIeHOBaTEJIEHO.

[lpyMepH XMMMOTEPAIIEBTUUECKUX CPEeNCTB BKJIOUAKT MHIUOUTOPH
[IPOTEOCOMEl (HallpuMep, ©OopTes3oMub), TajJlUuIOMUI, PEBJIMMUI ¥ aT'E€HTH],
noBpexnawimme IHK, Takme Kak MeJipajiaH, OOKCOPYOULINH,
uukjgodpochamMmny, BUHKPUCTHUH, DSTONO3UL, KaAPpMyCTMH U T.I.

[lpyMeps  CTEPOMIOOBR  BKJIOUAT KOPTUKOCTEPOMIEHL, TakKue  Kak
OIeKcaMeTa30H WM I[IPpeOHU30H.

[IpuMepH  MHIUOMTOPOB Bcr-Abl  BKJOUAIT COEeOMHEHMS U UX
bapMalleBTUUECKU IIpUeMJIeMBEle COJIM, MMeKlMe pol U BUIO, PaCKpPHTHE B
nartedre CHA N 5521184, WO 04/005281 m sasgBkax Ha HDaTedTs CIA C
CepurHEIM HOMepoM 60/578491, comepxaHre BCeX M3 KOTOPHX BKJIOUEHO
B HacCToOAmyl 3asBKY BO BCeM IIOJIHOTE IIOCPeICTBOM CCHUJIOK.

[lpMepH TMIOOXOOAIMX MHIUMOMTOPOR F1t-3 BrJIOUALT COeIVMHEeHUS U
ux GapMaleBTUUECKM IIpUMeMJIeMBle COJIM, PacKpuTele B WO 03/037347, WO
03/099771 m WO 04/046120, comepxaHre BCeX M3 KOTOPHX BKJIOUEHO B
HACTOAMY 3adBKY BO BCeM IIOJIHOTE IOCPEeICTBOM CCHIJIOK.

[IpuMepH DOOXOOAMUX MHIMOMTOPOB RAF BKJOUAT COeOMHEHUSI U UX
bapmMmalieBTMUECKNM NpMEeMIEMHE COJIM, PacKpeTEle B WO 00/09495 m WO
05/028444, comepXaHMe BCexX M3 KOTOPHX BKJIOUEHO B HaACTOAMNYID
3aABKY BO BCeM IIOJIHOTE IIOCPEeIOCTBOM CCHIJIOK.

[IpuMepH DOIOXOOAMUX MHIMOMTOPOB FAK BKIINOUAT COEOMHEHUS U UX
bapMalleBTUUECKNY I[IpUeMJIeMEe COJIM, pPacKpeTHe B WO 04/080980, WO
04/056786, WO 03/024967, WO 01/064655, WO 00/053595 wum WO
01/014402, comepXaHMe BCexX M3 KOTOPHX BKJIOUEHO B HaACTOAINYID
3aABKY BO BCeM IIOJIHOTEe IIOCPEeIOCTBOM CCHIJIOK.

B HeKOTOPHX BapMaHTax pealu3aluy OOHO MM 0OoJiee coedVHeHUM
COTJIaCHO HacCTOoAmMeMy M300pPEeTEeHMI MOXHO IIPMMEHATH B KOMOMHalUMM C
OOHVMM WM ©OoJiee OPYI'MMM MHIUOUTOpaMM KMHAa3, BKJIOUad UMaTUHUO, B
YaCTHOCTM IJIA JIedeHMSa I[IallMeHTOB C PEe3UMCTEHTHOCTBKD K MMaTUMHUOY
WM IPYyTUMM MHTUOUTOPpAaM KMHAa3.

B HeKOTOPEIX BapMmaHTaxXx pealimsallm IIOOX OIS
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XI/IM_T/IOTepaHeBTMT{eCKI/HZ areHT MOXeT OBITH BBI@paH ns
AHTUMETaBOJIUTUUE CKUX areHTORB, MHI‘I/IGMTOpOB TOIIOM3OMEPa3EL 1 7
IJIaTHMHOCOOepXallliX aHaJIoOT'oB, TakKCaHOB, AHTPaUVIKIJIMHOB n

MHTUOUTOPOB EGFR, a TakXe MX COUEeTaHUM.

B HEKOTOPHIX BapMaHTax peanm3alnun AHTUMeTaboJIUTUUECKHUE
aATeHTH BKJIOUAKT KaneumTadbumH, IeMUuTabuH U ¢oTopypaums (5-FU).

B HEKOTOPHIX BapMaHTax peanm3alnumnum TaKCaHE BKJIOU AT
naxkjJuTaxkces, AbpakcaH (Abraxane®, OeJIOK—CBA3HBaKINME YaCTULE
DakJuTakcesa IJSA MHBELUMPYeMOM cychneH3mu) M TakcoTep (Taxotere®,
ooleTaxKces) .

B HEeKOTOPEHX BapMaHTax peajiM3ally ILJIaTHHOCOIepXallie aHaJIoT'U
BKJIOUAT OKCaJIMILJIaTMH, LUUCIJIaTUMH UM KapOoIlJlaTHH.

B HeKOTOPHX BapMaHTax peaju3alMy MHIUOMTOPH TOIOoM3OoMepas3H 1
BKJIOUAT MPMHOTEKAaH M TOIIOTEKaH.

B HEeKOTOPEHX BapMaHTax peajdM3alMy aHTPaLUUMKIIMHEL BKJIOUAKT
OOKCOPYOMUMH MJIM JIMIIOCOMHEE JIeKapCTBeHHEEe (QOPMH HOKCOPYOMLMHA .

B HEKOTOPEIX BapraHTax peanusaunmnum yKa3aHHBMN
XVUMMOTEepaleBTUUECKUIM aTeHT IpelcTaBJgeT cobdor FOLFIRINOX (5-FU,
JIEKOBOPUH, WMPMHOTEKaH WM OKCaJMILJIaTMH). B HEeKOTOPHX BapMaHTax
peaJm3alMy  YKaBaHHBM XUMMOTEepalleBTUUEeCKUY aTl'eHT IIpeldCcTaBJISgeT
cobom TreMUUTabuH u AbBpakcaH (Abraxane®, OeJIOK—CBA3BBaKIMe
YacTHUH DakKJMTakceJa IJS MHBEKIMVMOHHOM CYCIeH3UM) .

B HeKOTOPEX BapMaHTax pealn3alluM OOMH MM O0oJjiee MHIMOUTOPOB
JAK COIJIaCHO HaCTOoAlleMy M300peTeHMI MOXHO I[IPUMMEHSATH B KOMOMHALIUU
c XUMHUOTepalrleBTHUYeCKMM CpelCTBOM oJis JIeueHn s PaxKoBOTO
3aboJIeraHuAd, TakKoTO KaKk MHOXeCTBeHHasd  MHMeJioMa, UTo MOXET
yJIydmaThb OTBET Ha JIeueHue 1o CpaBHEHND C OTBETOM Ha
XVMMOTEepaleBTUUeCKUM areHT, MCIOJb3YyeMHl OTIeJIbHO, B OTCYTCTBUE
oBoCcTpeHrsa eTr0o TOKCUUECKOTO mOeMcTBUA. [IpuUMepH  OOIOJIHUTEJIbHEX
bapMalleBTUUECKMX AaTeHTOB, IIPMMEHSEeMBIX IOJIS JeUeHMS MHOXeCTBeHHOM
MUEeJIOMEI, HalpuMep, MOTYT BKJOYaAThL, 0e3 oTrpaHMueHMuM, MeJdaJaH,
MeJidpalslaH M IpelHus30H [MP], @nDokcopyOMIMH, IOekcaMeTa30H U Velcade
(BopTrezoMmMb) . JONOJHUTEJIbLHEIE AaTl'€HTH, MCIOJIb3YEeMHE IJIA JeUdeHUd
MHOXECTBEeHHOM MMeJIOMEl, BKJIOUAlT MHIMOMTOPH kMHA3 Bcr-Abl, Fl1t-3,
RAF wm FAK. AIDOMTMBHOE WM CHHEpPIMUECKOe NelCTBMe ABJIAeTCH

XeJjlaeMbIM PesyJiETaToM O0BeIVHEeHN I MHTUOUTOPAa JAK COTJIaCHO
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HaCTOAmlleMy M300peTeHUI W OONOJIHUTEJIBHOTO areHTa. KpoMe TOTOo,
PE3UCTEeHTHOCTEL KJIETOK MHOXEeCTBEHHOM MMeJIOME K areHTaM, TaKyM Kak
OIeKcaMeTas0H, MOXeT CTAHOBUTLCH obpaTuMomn rocJse JleueHu4d
MHTHUOUTOPpOM JAK COIJIaCHO HacToAlleMy M300peTeHMi. ATeHTH MOXHO
O0BEeIVHATEL C COeIMHEHMAMM COIJIaCHO HacCTodlleMy M300peTeHM B
JIeKapCcTBeHHOM QopMe C OIHOKPATHOM IOO3MPOBKOM WMJIM B HeEIpPepHBHO
OO3MPYEMOM JIeKapCTBeHHOM @QopMe, WJIM Xe aTleHTH MOXHO BBOIMUTH
OOHOBPEMEHHO W [IoCcJjenoBaTeJIbHO B cocTaBe OTIOeJIbHEIX
JIeKapCTBEHHEX QOpM.

B HEeKOTOPHX BapMaHTax pealu3aluM KOPTUKOCTEepOMI, TaKOoM Kak
IeKcaMeTas3s0H, BBOOAT IalMeHTy B KOMOMHaALUMM IIO MEeHbIlel Mepe C
OIOHUM MHIMOUTOPOM JAK, npu S5TOM IoeKcaMeTa30H BBOOAT C
MHTepRajlaMM, HO He HeIPEepPHBHO.

B HEKOTOPEHX HOOIOJIHUTEJIBHHX BapMaHTax peajin3aluu KOoMOUHAaLUN
OOHOTO WM OoJjiee MHIUOUTOPOR JAK COIUlaCcHO HacToflleMy M300peTeHUI
C IpyI'MMM TepaleBTUUEeCKMMM aleHTaMM MOXHO BBOIOMTL IIallMeHTy IO,
BO BpeMsAa U/ U rocrJse TPaHCIIJIaHTallu1 KOCTHOTO MO3Ta WJIn
TPaHCIJIaHTalUUM CTBOJIOBBEIX KJIETOK.

B HEKOTOPHX BapMaHTax peanmsaumnm OOIIOJIHUT €JIb HEIM
TepaleBTUUECKUY areHT IOIpencTaBJigeT coboy (JIYOLMHOJIOHA alleTOHUD

(Retisert®) wmam pumexkcoJion (AL-2178, Vexol, Alcon).

B HEeKOTOPHX BapraHTax peanmusanumm OOIIOJIHUT €JIbL HEI
TepalleBTUYe CKUM areHT npencraBJisgeT cobon LIMKJIO CIIOPUH
(Restasis®) .

B HEKOTOPHX BapraHTax peanmnsanumm OOIIOJIHUT &JIbL HEI
TepalleBTUYECKMIM aTreHT OpeIncTaBJisgeT CcoBol KOPTHMKOCTEpPOUIn. B

HeKOTOPEX EBapMaHTaX peaJiM3alllMiM KOPTUMKOCTepOoMrn IIpelCTaBJIAET cobom
TPVMaMIVHOJIOH, ITeKCcaMeTa30H, GIIYOLIMHOJIOH, KOPTMU3O0OH, IIPeIHM30JIOH

Wi QIYMETOJIOH.

B HEeKOTOPHIX BapMaHTax peanuzauum OOTIOJIHUTEJIL HEM
TepalleBTUUECKUMM  areHT BeOpaH u3 Dehydrex™ (Holles Labs),
Civamide (Opko), TMajlypoHaTa HaTpUA (Vismed, Lantibio/TRB

Chemedia), umkJjocmnopmHa (ST-603, Sirion Therapeutics), ARG101(T)
(TecTocTepoH, Argentis), AGR1012(P) (Argentis), »kxabera HaTpud
(Senju-Ista), TredapHaTa (Santen), 15-(s) -

TUOPOKCUDNKO3aTeTPaeHOBOM KV CJIOTEL (15(S)-H3TE), LeBUIIEMUHE,



63

OOKCULMKJIMHA (ALTY-0501, Alacrity), MMHOLMKJIMHAE, iDestrin™
(NP50301, ©Nascent Pharmaceuticals), umrjgocnopmHa A (Novaz22007,
Novagali), OKCUTETPaLUMKIIMHA (Duramycin, MOLI1901, Lantibio),
CF101 (25,38,4R, 5R) -3, d-gurngpokcu—-5-[6-[ (3-
on®eHnJI) METUJIAMUHO | IypPUH-9-1J1] ~-N-Me TMJIOKCOJIaH—-2-KapbaMmn, Can-
Fite Biopharma), BOKJIOCIIOPMHA (LX212 VI 1X214, Lux
Biosciences), ARG103 (Agentis), RX-10045 (cHMHTeTHMUECKHUN aHaJIoOT
pecoJyIBMHa, Resolvyx), DYN15 (DyaHMis Therapeutics),

puBoTJIMTasoHa (DE011, Daiichi Sanko), TB4 (RegeneRx), OPH-01

(Ophtalmis Monaco), PCS101 (Pericor Science), REV1-31
(Evolutec), Lacritin (Senju), pebammnunma (Otsuka-Novartis), OT-
551 (Othera), PAI-2 (yHUBepCUTET mTaTa IleHCUJIBBAHUSA u

YVHUBEPCUTET TeMrLI) , IMJIOKAPIIMHE, TaKpoOJIUMyCa, NIMMEeKPOJIMMY Ca
(AMS981, Novartis), JIoTenpelHoOJIa sTaboHarTa, puTyrcumMada,
ouxkBadosz0Ja TeTpaHaTpua  (INS365, Inspire), KLS-0611 (Kissei
Pharmaceuticals), »OerMoposIMaHIPOCTEPOHa, aHakuHpa, »bdanmusymada,
MUKOGeHOJIATa HaTpusa, 5HTaHepuenrta (Embrel®), I'MOPOKCUXJIOPOXMHA,
NGX267 (TorreyPines Therapeutics), akTeMpa, remMumTabuHa,
OKCaJIMIJIaTuHa, L-acnapalMHasH MM TaJuIoMUIa .

B HEKOTOPEIX BapuaHTax peaamuzaunum OOTIOJIHUT&JIb HEIM
TepalleBTUUECKUM aTeHT IMpencTaBjigeT co0oM aHTHMaHTMOTEeHHHM areHT,
XOJIMHEPTUUYECKUM aTOHMCT, MOOYJIATOop pelenrtopa TRP-1, OJIOKaTOP
KaJIb LM EeBEIX KaHaJIOB, cekpeTaror MyLUHa, CTUMYJIATOP MUC1,
MHIUOMTOP KaJIbLIMHEBPMHA, KOPTUKOCTEPOMI, alOHUCT pelleniTopa P2Y2,
aTOHUCT MY CKapVHOBEIX PELENTOPOB, VHIUOUTOP mTOR, oOpyTomn
mHrnomTop JAK, umHIHMOMUTORp BCcr-Abl kmHaszwe, uHIMOMTOop Flt-3 KMHAaAS3H,
MHTUOUTOP RAF kMHa3wm M MHTUMOMTOp FAK KMHaA3H, TakKoM KakKk Te, UTO
OIIMCAaHH, HalpuMmep, B oOyoimrkaumm WO 2006/056399, comepxaHme

KOTOpOﬁ BRJIOUEHO B HaACTOAIYK 3aABRKY BO BCeM TIIOJIHOTE IIOCpelCTBOM

CCHUIKH . B HEKOTOPHX BapmaHTax peanrsanmuu IOTIOJIHUT &JIh HEIMN
TepaleBTUUYECKUN areHT [IpenCTaBJIgeT cobon IIPOM3BOLOHOE
TeTpallMKJIMHa (HalpuMep, MWHOUWKJIIMH WJIM OOKCUIMKIMH) . B HEKOTOPHX
BapMaHTax peaanzaumnmn TOTIOJIHUT &JIb HEIM TepaleBTUUeCKUN areHT

cBA3bBaeTCcd ¢ FKBP12.
B HEKOTOPHX BapMaHTax peanm3alumnun OOIIOJIHUT eJIL HEIM

TepaHeBTquCKMﬁ areHT IIpeacTaBJjideT cobom aHKMHMpyDMMﬁ areHT WJIN
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areHT IepekKpeCcTHOM cumBkM  IOHK; AHTYMETaBOOJINT / HeMe TUIIUP YOI
areHT (HanpuMmep, 5-¢Topypauni, KaneuuTadbmMye MWK  a3aluTUONH) ;
AHTUTOPMOHAJIEHYID  Tepalli (HanpuMep, AHTATOHMCTEL T'OPMOHAJEHEIX
pelenTopos, CMP3 wmiM MHIMOMTOP apoMaTashl); MHIMOMTOP MUTO3a

(HaanMep, BYMHKPVMCTVMH WJIN nakJmuTaxkce) ; MHPM@MTOp TOIIOM3OMEPa3EL

(I wmim II) (HanpuMep, MUTOKCAHTPOH ¥ MPMHOTEKAH); WHIYKTOPE
ariornTosa (HanpuMep, ABT-737) ; Tepanmo c VCIIOJIb 30BaHueM
HYKJIEMHOBHX  KMCJIOT (HanpuMep, AQHTUCMEBICJIOBEX  PUOOHYKJIIEMHOBEIX

KMUCJIOT WM MHTepbepupyomelr PHK); JMTaHOH SAIOEPHHX PeLelToOpOB

(HaanMep, AaT'OHMCTEL M/MHM AHTaIl'OHVICTEL: ITOJIHOCTEIO TPaHC—
peTrMHoOEeBa4d KHMCJIOTa Znpnz) GeKcapOTeH); aTl'eHTEL HallpaBJIEHHOT'O
OeMCTBUSA Ha SIIMI'eHeTHnYeCKU1e MEeTKWV, Tarme Kakr MHPM@MTOPH

DealleTuJla3bl ITMUCTOHOB (HamopuMep, BOPMHOCTAT), IHUIOMeTUIIMPYIe
aATeHTH (HalopuMep, DeuuTabMH); PeryJIATOPH CTabuMJIbHOCTU OeJIKOB,
Takre Kak MHITMOUTOPH Hsp90, VYOUKBUTHH U/WMIM KOHBOIUPYOIMUE WU
OEeKOHBOTMPYIME MOJIEKYJE, I[IOOOOHEE YyOUKBUTUHY; WM MUHIUOUTOP
EGFR (2pyioTuHUO) .

B HEeKOTOPEHIX BapMaHTax peanmzaluum OOIOJIHUTEJILHE (e )
TepalleBTUUECKUM (e) areHT (H) IpencTaBJgeT (0T) cobon TJla3HHE
Kalljy, CcHUMaKmMe pa3dpaxeHre (Takke M3BeCTHHE KaK «MCKYyCCTBeHHHE
CJIesH») , KOTOPHE BRJIOUAT, Bes OTpaHUYEeHNS, KOMIIO 3ULINH,
comepXxamye  IIOJIMBUHMUIIOBHM  CHUPT, TUOPOKCUIPONIMIIME TUJILLEJIIIIIO3Y,
TJIMLIEPHUH, [IOJIND TUJIEHTJINKOJIb (HanpuMep, I151'400) MJIIN
KapBoKCUMe TUIILEJIIInIIO3Y . VMCKYCCTBEHHEE CJIe3H MOTYT CHOCOBCTBORBATH
JIeUeHMI0 CHHIpOMa CyXOT'0 IJla3a 3a CcueT KOMIeHCaluM I[IOHMXEHHOTO
YBJI&QXHeHUS ¥ CMa3HBHBaHMA CJI€3HOM IIJIeHKM. B HEeKOTOPHX BapraHTax
peanMszaluM  OONOJHUTEJLHHENM  TepalleBTUUeCKUM aTeHT IIpelcTaBjgeT
cobor MYyKOIUTHUUECKOe JIeKapCTBeHHOe CpPelcTRBO, Takoe kKak N-
aleTUJILUMCTENH, KOTOpOe MOXeT B3aVMMONEeVMCTBOBATL C MYyKOIPOTeMHaMU
M TeM CaMbIM CHMXAaThb BA3KOCTL CJI€3HOW IIJIEHKM.

B HEeKOTOPHIX BapMaHTax peanuzanum IOOTIOJIHUTEJIL HEM
TepalleBTUUECKMM  aTeHT  BKJIKOYaeT aHTUOMOTUK, IPOTUBOBUPYCHEHE,
IPOTUBOTPUOKORBREE, aHeCTe3upyllue, IIPOTUBOBOCHIAJIMTEJILHEE aT'eHTH,
BKJIOUAA CTEPOMOHHE UM HECTEePOMUIHEE MNPOTHMBOBOCHAJIMTEJILHEE aTeHTH,
Y TIPOTUBROAJJIEPTMUECKMEe aTeHTH. I[IpMMepH NOOXONAMMX JieKapCTBEHHHX

CpelCTB BRJIIOYAKT aMMHOIJIMKO3VIEI, TaKMe KakK aMMKalVvH, I'€HTaMWIIMH,
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TO@paM_T/ILU/IH, CTpellITOMMIIVH, HEeTWJIMMIVH VM KaHaMMIVIH, (]_)TOpXI/IHOJ'IOHBI,

Takue Kak IUnpod@JIoKCcCaumH, HOpO®IIOKCAaLMH, odJjIOKCalVH,
TpoBad@JIOKCaluUH, JIoMeQJIOKCalVH, JIeBOOQIIOKCaLH u DHOKCAIWH ;
HaQTUPUIVH,; CyJIbOOHAMMIE; [IOJUMUKCHUH,; XJIOpaMOeHMKOJI; HEeOMMIIVH ;

napaMOMMUIIMH; KOJMCTHMMETAT; OauuMTpallMHd; BaHKOMULMWH, TeTPaluKJIVMHE/;
pUudaMnMH ¥ eI'0 IIPOUBBOIHEE  («KpUMOaMIIMHBEDY); LUKJIOCEPUH; OeTa-
JakTaMHe; 1edaJIOCIOPMHHE,; aMQOTEPULMHE,; OQIYKOHa30J; OQJIYLUUTO3UH;
HaTaMUIMH; MUKOHAa30JI; KeTOKOHAa30JI; KOPTUKOCTEPOMIH,; IMKIIODEHAK;
baypdunpobpeH; KeTopoJak; cynpobdeH; KPOMOJIVH ; JIOOOKCaMULI;
JeBokabacTuH; Hada30JIMH; aHTa30JIMH; OQeHupaMuUH; WM aHTUOMOTUK
asaaun.

dapMalleBTUUYECKHME COCTABE U JIeKapCTBEHHBIE (QODME

[lp  MCHOJB30BaHMM B  KaueCTBe  OdapMalleBTUUECKUX  CPeICcTB
COeOMHEHMSI COIJIACHO HacCTodlleMy M300peTeHMUIO MOXHO BBOIUTHL B QopMe
bapMalleBTUUECKMX KOMIIOBUIMM. YKaz3aHHBE KOMIIO3ULNM MOXHO II0JIyYaThb
IpM I[IOMOWIM CIIOCODOB, XOPOWO MI3BECTHHIX B o00JlacTM GapMalleBTUKM, U
MOXHO BBOIOUTL Pa3JIMUHEIMM I[IYTAMM B 3aBUCUMMOCTM OT HeOOXOOUMOCTU
MECTHOTO WJIM CUCTEMHOTO JieueHuUd U oBJjacTu, IJS KOTOopoM TpedyeTcs
JieueHue . BeemeHre MoxeT OHTBb  MECTHBEM (BrRJIIOUAs  UpPeCcKOXHOoe,

SIIiMmepMalJilbHOe, BHYTPHUIUJIasHOe WJIM BBelceHIMe Ha CJIJIM3UCTHEe MeMGpaHBI,

BKJIIOUA I MHTpaHa3aJbHYo, BHYTPUBATMHAJILHYIO u PEeKTAaJILHYIO
IOCTaBKY) , BHY TPUJIE TOUHBIM (HamprMep, oyTeM  MHTAJAUUU WU
MHCYQIJIALMY  [IOPOMKOB  WJIK ansposoJen, BKJIOUAS  MCIIOJIbL30BaHMe
HebOyJarzepa; BHyTpUTpaxeallbHOE WM MHTpaHaszaJlbHOe BBelIeHMe),

[lepopallIbHEM MJIM IlapeHTepalilbHEM. llapeHTepalJlbHOEe BBEIeHMe BKJIINUAET
BHYTPUBEHHOE, BHyTpHapTeprallbHOE, I[IOOKOXHOE,
MHTpAallepUTOHeallbHOE, BHYTPMMBIIEUHOE WJIM MHBEKUMIO WM MWHQY3UDO;
VI MHTpaKpaHraJlbHOe, HallpuMep, MHTpaTeKaJIbHOe VI
BHY TPUXEJIYOOUKOBOE BBelleHUE. [TapeHTepallbHOE BBeIeHMe MOXeT
OpelICcTaBJIATL CcoBOOM BBeleHMe OIHOM HO3H B OGopMe Oojoca WK,
HanpuMep, BBeleHMe C MCHOJBb30BaHMEM Hacoca HJisS HelpepHBHOU
MHOy3MM. OdapMalleBTUUYECKME KOMIIO3UMUMM WM COCTaBH IJII MECTHOTO
[IpUMeHeHUsa MOI'YT BKJIOUYATE UPEeCKOXHEE IJIaCTHPM, Mas3M, JOCBOHH,
KpeMul, TeJi, KalllX, CYHIIO3UTOPpUM, CIpeu, XUIOKOCTM U I[IOPOWKMU.
[IpyMeHeHVe  TPaIUUMOHHHX  QapMalleBTUMUeCKMX  HOCUTeJIeN, BOIHEIX,

IIOPOMKOBEX WMJIM MacCJIAHEX OCHOEB, BaPyCTMTeHeﬁ M T.O. MOXeT OBTH
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HeOOXOOVMEIM WMJIM XeJlaTeJbHEM.

HacTodmee n300peTeHMe TaKxe BKJIOUAET bapmalleBTHUUECKNE
KOMIIO 3ULINH, conepXxamye B KayecTBe aKTUBHOTO VHTpeOreHTa
coenMHeHUe COTJIaCHO HacToAleMy n300peTEeHUD NI ero
bapMalleBTHMUECKNM MNIpMeMJIeMyKl COJIb B KOMOMHaAUMM C OOHMM WIM OoJiee
bapMalleBTHUUECKU IpYeMJIEMEIMU HOCUTeJIAMA (BCIOMOT @ TeJIb HEIMA
BelleCTBaMM) . B HEeKOTOPHIX BapMaHTax peanuzaumuu KOMIIO3ULIN A
IOOXOOWUT IJIA MEeCTHOTO IIpMMeHeHMA. Ilpu [OOJYyUYeHUM  KOMIIO3ULINM
COTJIaCHO HacTodleMy n300peTeHUO AKTUBHBIN VHTPEeOneHT, Kak
IpaBUJIO, CMENMBAalT CO BCIOMOTATEJIbHEIM BeleCTBOM, pa30aBJIgiT BO
BCIIOMOT'aTeJIEHOM BelleCTBe NI 3aKJIoUanT BHYTPb YKa3aHHOTO
HOCHUTeJIZa B OQopMe, HaIpMMep, KaICyJH, calle, OyMaXHOT'O WJIM MHOT'O
KOHTelNHepa. Ecamu BCIIOMOT'aTeJIbHOE BeleCTBO oelicTByeT Kak
pasbaBuUTeJIb, OHO MOXeT IpedcTaBJIATL co00¥ TBepHoe, IOJyTBepHoe
WM XMIOKOe BelleCTBO, KOTOpPOE BHCTYIaeT B KaudeCTBe HAIlOJHUTEJH,
HOCUTEJIA WJIM Cpelsl IJIA aKTMBHOTO MHIpenMeHTa. TakuMmM o6pas3oM,
KOMIIOBULMM  MOTYT  MMETb bopmy  TablieToK, NI, [IOPOWKOB,
IacTUJIOK, caime, KpaxMaJibHEIX KarcyJ, BIIMKCUPOB, CyCIIeH3Ul,
SMYJILCUM, PacTBOPOB, CHPOIIOB, alpo30Jiel (B TBepIOW WMJIM XUIKOM
cpene), Masel, comepxammx, HalopuMmep, o 10% 1o Macce aKTUBHOTO
COeIMHEeHMS, MATKUX U TBEepPIOHX XeJJATUMHOBEX KarllCcyJl, CYIIO3UTOPUER,
CTEPUJILHEX  UMHBELUUPYEMEX  PacTBOPOB U CTEePUJILHO YyIIakKOBaHHHX
TIOPOMKOB .

IIpy MOJYyYeHMM COCTaBa aKTMBHOE COeOMHEeHMe MOXHO WM3MeJlbuaTh
c obecrieueHmueM YacTHUll COOTBETCTBYKIMETO pasMepa nepen
ofBeIMHeHVEeM C IPYyTMMM MHIpelOMeHTaMM. ECIM aKTHMBHOe COelMHeHUe
ABJISeTCHA IO CYNEeCTBY HepacCTBOPMMEM, eT'0 MOXHO M3MeJbuaTh o
JacTUull, C pasMepoM MeHee 200 wMem. EcCIM aKTMBHOE COeIOMHEHUE TIIO
CYmeCcTBY pPacTBOPMMO B BOIe, TO pa3Mep UYacTUIl MOXHO PeTryJMpOoBaTh
oyTeM M3MeJIbUeHMsa OJiad ofecledeHMs IO CYMeCTBY PaBHOMEPHOTO
paclnpenejyieHMs B COCTaBe, HallpuMep, IpuMepHO no 40 wmem.

CoeaMHeHMs COTJIACHO HACTOAMEeMy M300peTeHMI MOXHO M3MeJlbuaThb
OpY IIOMOMM M3BECTHHEHX CHOCODOOB M3MeJIbUeHMs, TakKux KaK MOKpoe
W3MeJlbueHMe, IOJ4 [IOJIyUYeHMSa dYacTHull, MVMeIKX pas3Mep, [OOOXOIAmni
s WU3TOTOBJIEHUA TabIeToK u OpYyTUX TUIIOB COCTaBOB.

MeJIKOOUCIIEPCHHE (cocTodmMe M3 HaHOYaCTMIL) MIpenapaTh CoelVMHeHUM
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COTJIaCHO HacCTOAmEMY M300peTeHMK MOXHO IIoJIydaThb IIpWM  [IOMOIIM
crioco6oB, M3BECTHHX B IaHHOM o00JlacTM TexXHUKM, CM., HalpuMep,
MeXIyHapOoIOHyln 3agBky N WO 2002/000196.

HexoTopre [IPVIME PR IIOOXOOAMNX BCIIOMOT'aTeJIbHEIX BeIeCcTB
BKJIOUAKT JIaKTO3y, IOEeKCTpO3y, caxapo3ly, copbuT, MaHHUT, KpaxXMmaJlbl,
apaBUNCKYI KaMelb, dpocoar KaJIbLIUAg, aJIbTMHAaTH, TparakaHT,
XeJlaTuH, CUJIMKAT KaJbLUu4g, MUKPOKPUCTAJIJINUECKYIO LEeJJInJIO3Y ,
NOJIMBMHWJIINIMPPOJIMIOH, LEJUIJIO3y, BOIOY, CHUPOI ¥ MeTUJILeJJInJIoOsY .
CocTaBE MOTYT IOOIOJIHUTEJILHO BKJIOUATHL: CMa3HBHBaKIMe areHTH, TakKue

Kak TaJlbK, cTeapaT Mal'HMAd W MMHEeEpaJIbHOEe MacJlo, YBIIaXHUTEJIN ;

OMYyJIET'aTOPHE I CycClIleHOIMpYyKmne aTl'eHTEI, KOHCEPBaAHTH, Taxrme Kak
MeTWJI— u HpOHMHPMHpOKCM—GeHSOaTH; IIonocCJylaCTmUTEeJIN ; n
BKyCoapoMaTHUueCKMre noOaBKU. Kowmmnoszuiymm COIJIaCHO HacTodmeMy

MN300peTeHUID MOXHO IIOoJIydaTh TakuMM o60pa30oM, UToOH obecleuMBaTh
OHICTPOE, 3aMeIJIeHHOe WM OTCPOUYEHHOE BHCBOOOXIeHMEe aKTUBHOTO
MHTpeIMeHTa I[IOCJie BBeIeHuA IIaluMeHTy, opM oMoy  crocobfos,
M3BECTHEX B OaHHOM o06JacTU TexXHUKU.

B HEeKOTOPHX BapMaHTax pealu3aluM ykKasaHHad dapMalleBTHUUeCKasd
KOMIIO 33U S COIOEPXUT CUIIMKATU3UPOBAHHYIO MUKPOKPUCTAJIJINUYECKYIO
neJunoJiosy (SMCC) M 1o MeHbIlel Mepe OOHO CcoelIMHeHMe, OIIMCaHHOe B
HacTosameM 3asBke, WIM eTro dapMaleBTUUECKM IpUeMIIeMyld COJIb. B
HEKOTOPEIX BapmMaHTax peanmMszaluuy  yYKa3aHHad CUJIMKATU3UPOBaAHHA A
MUKPOKPpUCTAJIJIMUeCKad LeJIJIJI03a COOEPXUT MIPUMEPHO 98%
MUKPOKPUCTAJIJIMUESCKUN LeJUIJIO3E UM IOIPMMEepHO 2% OMOKCUIAa KpPpeMHUS
Macc./Macc.

B  HeKOTOPHX BapMaHTax pealmMsaluy YyKa3aHHad KOMIIO 3ULIM A
opencraBJgeT CcoOoM  KOMIIO3MLMI C 3aMeOJIeHHHM  BHCBOOOXIEHMUEM,
comepxamylo II0 MeHblle Mepe OIHO coeVHeHNe, ONIMCaHHOE B
HacToAmeM 3afBKe, WIM eT0o OQapMalleBTUUeCKM IIpUMeMJIIeMyld COJIb U TIIO
MeHbllell  Mepe OIVH bapMalleBTUUECKHA IpMeMIIe MBI HOCHUTEJIb . B
HEKOTOPEIX BapMaHTax peajM3allMy yKasaHHas KOMIIOSUIMA COOEPXUT II0
MeHbIlel Mepe OIOHO coeldMHeHMe, OIMCaHHOe B HaCToAmelM 3adBKe, WK
ero OQapMalleBTMUECKM IIpMeMIeMyld COJIb M IIO0 MeHblley Mepe OIMH
KOMIIOHEHT, BHIOPaHHLM nus MUKPOKPUCTAJIJINUEeCKOMN LIeJIJIIJIO 3H,
MOHOTHIOpAaTa JIAKTO3H, TUOPOK CUNIPOIINUIIME TUJIILIEJIJIIIO 3H "

IIOJIMS TVIJICHOKCHM O A . B HeKOTOPEIX BapMrMaHTax pealimsallm YKa3aHHaAd
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KOMIIO3ZUILIMA COHOEPXUT [0 MeHBIIel Mepe OOHO COeIMHeHMe, OINMCAaHHOEe B
HacTodAme¥ 3asBKe, WM €70 OQapMalleBTHUUECKM MIpMeMIIeMyk COJIb U
MUKPOKPUCTAJIJINYUECKYIO 1eJJIII03Y, MOHOTHIpPAT JIaKTO3H u
TUOPOKCUNIPONIMUIIME TUIILIEJIJIIJIO3Y . B  HEKOTOPHX BapMaHTax peajM3alur
yKa3aHHafd KOMIO3MUIMA COINEepXUT II0 MeHBIIe Mepe OIHO COeIMHEeHUe,
OINMCaHHOe B HaCTOAMeM 3asBKe, WIM eTo OdapMalleBTUUeCKHU IpHeMIIeMYy
COJIb ¥ MHKPOKPUCTAJJIMUECKY LeJJIIoJIOo3Y, MOHOTMIApAaT JaKTO3H U
IOMUBTUIJIEHOKCHKI. B HeKOTOPHX BapMaHTax peajlM3aluM YyKasaHHas
KOMIIO3ULUMSA OOINOJIHUTEJIEHO COOEepPXUT CTeapaT MaTHUSA WIM OUOKCHUL
KpeMHMSA. B HEKOTOPHX BapMaHTax peau3aluy MUKPOKPUCTAaJIJIMUeCKasd
LeJIJIIJIo3a npencraBjigeT cobom  Avicel PH102™, B HEKOTOPEHIX
BapraHTax peajiM3alyM MOHOTMIPAT JaKTOo3H IIpencTarjiseT cobom Fast-
flo 316™. B HEeKOTOPEX BapMaHTax peaauszalnmnmu
TUOPOKCUIIPOIMIIME TUIILLEJIIIIIIO 3a npencraBjgeT cobon
TUOPOKCUIPONIMIIME TUIILEJIIII0JIO3Y 2208 K4M  (HanpuMep, Methocel K4 M
Premier™) U/ U TUIOPOKCUIIPOIIUIIME TUIILEJIIIIOIIO 3Y 2208 K100LV
(HanpuMep, Methocel KOOLV™). B HeKOTOPHX BapMaHTax peajusalun
NIOJUBTUJIEHOKCHI NpeacTaBJjsgeT cobor noJausTuieHokcun WSR - 1105
(HanpuMep, Polyox WSR 1105™) .

B HeKOTOPHX BapMaHTax pealu3aluy OJg I[IOJyUYeHUsS YyKasaHHOU
KOMIIO3UILIMY MCIOJL3YeTCsa CHoCco® BJaXHOM TpPaHyJIALMM. B HEKOTOPHX
BapmaHTax peanmuzauuu s TIOJIyUYeHN yKa3aHHOM KOMIIO 3ULIUU
WCIOJb3YETCA CIOCOD CyXOM TpPaHyJIaLWN.

YKaszaHHEE  KOMIIO3MUMM  MOXHO TIIOJIydaThb B BUIe  eIMHUUHOMU
JleKkapCTBeHHOM OGOpME, T'Ie Kaxmasd OO3UPOBKa CONEPXUT OT MIPMMepHOo 1
no npuMepHo 1000 M1, oT HOpuMepHOo 1 Mr mo npmumepHo 100 mr, ot 1
MI' OO IHoOpmMepHo 50 Mr m oT mnpuMepHo 1 Mr pmo 10 MDD aKTHMBHOI'O
MHTpenOreHTa. [IpellouTUTEJIEHO IO3MPOBKAa COCTAaBJISET OT IIPUMEepHO 1
MI' 0O HpuMepHo 50 MI' MM oOT HOpuMepHO 1 M no npuMepHo 10 MO
AKTMBHOTO MHIpelMeHTa. B HEeKOTOPHX BapMaHTax pealu3alyM Kaxnaasd
DO3UPOBKA CONEPXUT IPUMEPHO 10 MT YKa3aHHOTO aKTUBHOTO
VMHTpeOVeHTa. B HEeKOTOPHX BapMaHTax pealM3aluM KaxIasd IO3MpPOoBKa
comepxmuT npuMepHo 50 MI' YyKasaHHOTO aKTMBHOTO MHITpeIMeHTa. B
HeKOTOPHIX BapMaHTax peanmMzauuu Kaxnas OO3UPOBKA COINEepXUT
IIPUMEPHO 25 MT YKa3aHHOTO AKTMBHOTO  MHTpPeOMeHTa. TepMMH

«CTaHOapTHBE JIeKapCTBEeHHHEe bopMEI» OTHOCUTCH K dusMUecKH
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pa3mesyibHEM QopMaM, I[IOOXONANMM IJiS BBeleHMs CTaHOapTHHX OO3MPOBOK
CYOBEeKTY—UeJIOBEeKY M IPpyI'MM MIEKONMTAaKINVM, I'Ie Kaxoasd CcTaHmapTHasd
bopMa COOepXUT IIpelBapUTeJIEHO OlIpeldeJIeHHOE KOJIMUeCTBO aKTUBHOIO
BelleCcTBa, [IOHOOpaHHOe nOJjgd OO0ecClleUeHMsa XeJjlaeMOI'0 TepalleBTUUeCKOIT'O
oeCcTBUA, COBMECTHO C IIOOXO I AMUM bapMalleBTUUECKUM
BCIIOMOTaTeJIbHEM BelleCTBOM.

B HeKOTOpHX BapMaHTax peaju3aluy yKas3aHHBEE  KOMIIO3MLUM
comepXaT OT NpuMepHO 1 mo npmMepHo 1000 MU, oT OpMMepHO nO 1 MDD
no npmMepHo 100 Mr, oT OpMMepHO 1 MI' OO OpuUMepHO 50 MI' M OT
opuMepHo 1 M @»Ho nOpuMepHo 10 MI'  aKTMBHOIO MHIPEOMEHTAa.
[IpennouTUTesIbHO, YKas3aHHEE KOMIIO3MUMM COHepXaT OT IPMMEPHO 1 MD
no nopuMepHo 50 M miaM OT IIpuMepHO 1 MI' @mo HOpuMepHo 10 wMT
aKTMBHOTO MHIpenMeHTa. ChHeuuaJucTaM B IaHHOM 00JlaCTU TexXHUKU
OyIeT OUeBMIHO, UTO yKa3aHHHM »OMallas0H OXBATHBAET COEeNUHEeHUS WU
KOMIIO3ULNMM, CcoOepXamye OT IIpuMepHOo 1 M mo npuMepHo 10 MT, OT
IpUMepHO 1 MI' OO HOpuMepHO 20 MI', OT IPUMEPHO 1 MI' OO IIPMMEPHO 25
MI', OT IIpUMepHO 1 MI' o npuMepHo 50 MI' yKazsaHHOTO aKTUBHOIO
MHTPpeOueHTa.

AKTHUBHOe COeIMHEHMEe MOXeT OHTb 5HOOEKTHMBHEIM B MIMPOKOM
ouarasoHe IOO3MPOBOK, u B obmeM ciydae ero BBOIOAT B
bapMalleBTUUeCKN 5SOOeKTUBHOM KOJIMUeCTBe. TeM He MeHee, CJeOyeT
[IOHMMAaTEL, YTO (QaKTUUYeCKM BBOIMMOEe KOJIMUECTBO COeIMHEHMSA OOBYHO
oIpeneiseTcsa JedallM BpadoM C YYeTOM BaXHeM OGQaKTOPOB, BKJKUYAA
COCTOsSHME, IIoIBepTranleecsa JieueHU, BHOpPaHHEM OYThb BBEeIEeHUS,
bakTHMUeCcKOe BBOOMMOE COeIMHEHMe, BO3pacT, Maccy Tejla UM OTBeT
KaXOoro IaluMeHTa, TSXKeCThb CHMIITOMOB IallMeHTa M T.I.

Oia 1[noJdydyeHUA  TBEepPOHX KOMIIO3UIMM, TakKux Kak TabJeTKH,
OCHOBHOM AKTUBHEIM  MHITPEeIMeHT CMellBanT c  bdapMaleBTHUUECKMM
BCIIOMOTATE&JILHEM BEMeCTBOM C OOpasOBaHMEeM TRepIOOoV NpeldBapUTeJLHOU
KOMIIO3UILIMYM, CcoIepXamell TOMOTEeHHYKR CMeChb COeIOMHEeHMS COTJIaCHO
HaCcTOoAlleMy n300peTeHnD. Ecim YKas3aHHEe npenBapuTeJibHEE
KOMIIO3UIIMYM Ha3HBAKT TOMOTEHHEMM, STO O3HadaeT, UYTO aKTUBHHMN
MHIPEeOVEHT, KaK [IpaBWUJIO, PaBHOMEPHO pacllpelelJleH II0 KOMIIO3ULNY,
TakyuM ofpas3oM, UYTOOH KOMIO3ULMID MOXHO OBJIO JIETKO pas3neliaThk Ha
CTaHIOapTHEE JleKapCTBEHHEE bopMEL, obJlamanmyre paBHOM

20PeKTUBHOCTLID, TakMe Kak TadJleTKM, OIWIOIM M KalcCyJe. YKa3aHHBM
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TBepOLi IpelBapuUTesIbHEM cocTasB 3aTeM  OeJAT Ha eIVHUYHEIE
JIeKapCcTBeHHHe (QOPMEl ONMCAHHOTO BHIIE THUIIA, CoIOepXalue, HaIpuUMep,
or npumMmepHo 0,1 mo npuMepHo 1000 MI' aKTHMBHOI'O MHIpPEeOMEHTa
COTIJIaCHO HaCTOAmMEMY M300peTeHUo.

TabJeTKky WM OUJIIJIM COIJIaCHO HacTodmeMy M300peTeHMId MOTYyT
OBITE TIOKPHEITH OOOJIOUKOM MJIM IIOJIyUeHH MHBEM oO0pasoM IJia obecrieueHMA
JIeKapCcTBeHHOM (QopMH, objlajapmel OIpeuMyleCTBOM IPOIOJIKUTEILHOTO
OeiCTBUA. Hanpumep, TabjeTKa VI TIWJIIOJI S MOXET comepXxaThb
BHYTPEHHUM JOBUPYEMEM WM BHEMHUM HOO3UPYEMHM KOMIIOHEHT, IIpUYeM
nocyienHUM ofpaszyeT O0O0O0JIOUKY BOKpPYTI IIepBOTO. [IBa KOMIIOHEHTa MOTYT
OBITE pasleJIeHH KUIIEeUHOPACTBOPMMBEIM CJIOEM, KOTOPHM CJAYXUT IJ4
IPOTHUBOCTOSHMSA paclagaHMio B XeJyOke M ofecHneumMBaeT IIoNalaHue
BHYTPEHHETO KOMIIOHEHTa  HEeIOCPeOCTBEHHO B IBeHaOllaTUIIEPCTHYIO
KUIIKY B OTCYTCTBME HeXeJIJaTeJIbHBEIX B3aMMOOEMCTBUM WMJIM 3adepPXKU eTo
BHICBODOOXIEeHMSA. B KaueCTBe yKa3aHHHX KUIEUHOPACTBOPUMEX CJOEBR WU
000JIOUEeK MOXHO IIPUMEHATHL pPAI MaTepuaJioB, BRJKYASg pPas3JIMUHHE
[IOJIMMEPHEIE KMCJIO THL n cMecHu IIOJIMMEPHEIX KUCJIOT c TaKUMU
MaTepualaMy, Kak mejijlak, LeTUJIOBHM CHUPT M alleTaT LeJIJIoJIO3H.

Xunkme  GopMEI, B KOTOPBEE MOXHO BKJIOUATL COeIOMHEeHUTI U
KOMIIOBULIMM COIJIaCHO HacTodmeMy M300peTeHMo, IIpelHa3HaueHHHe JId
IepopaljlIbHOTO BBeOeHMS WIM MHBEeKLUMM, BKJOUAIT BOIOHHE PaCTBOPH,
IIOOXOoIOaume apoMaTU3UPOBAaHHEE CUPOIIH, BOIHHE W MacJISHBE
CYCIIEH3UM UM apoMaTU3UPOBAHHEHE 5SBMYyJLCUM C I[IMIEBEMM MacJjlaMu,
TakKMMM Kak XJIOIIKOBOE MacJo, KYHXYTHOEe MacJlo, KOKOCOBOE& MacCJiO WM
apaxmcoBoe MacJo, a TakKxke SDJIUMKCUPHE U CxXoxue ¢papMalleBTUUeCKUe
HOCUTEJIN .

KoMmosuuumM IOJjisS MHTAJALUUM MIVM MHCYQJIALUMM BRJIOUAT PACTBOPRH U
CYCIeH3UM B OQapMalleBTUUEeCKM I[IPpUMeMJIeMBIX BOOHHX WM OPITaHUUeCKUX
PacTBOPUTEINIAX WMIM UX CMecaxX U IIOpOomKM. Xuokme WIM TBepObe
KOMIIOBUILIMM MOTYT COHOepXaThb MNOOXOoOAmMe (apMalleBTUUECKM IIpMeMJIeMHe
BCIIOMOT aTeJIbHHEe BellecTBa, TakKMe KaK OIIMCAaHO BHIe. B HeKOTOPHX
BapMaHTax peajJu3aluy KOMIO3MUIWM BBOOAT B OHXAaTeJILHBEE IIYTHU
IepopallbHO WM UYepe3 HOoc OJgd obecrnedeHMS MECTHOTO WM CUCTEMHOTO
nercTBUA. KOMIIO3MUMM MOXHO PACIBUIATL C MCIOJb30BaHMEM MWHEPTHHX
TrasoB. PachowoiigeMbe pPacTBOPHE MOXHO BIHXAaTh HeIOCpeICTBeHHO U3

PACIEUIAKIETO YCTPOMCTBA MM Xe& PACIHBJIAKIEee YCTPOMCTBO MOXeT OHTH
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IpucoenrMHeHO K MackaM, TaMIOHY WM OEHXaTeJIbHOMy allllapaTy C
[IPEPHEEBUCTEM IIOJIOKUTEJIEHEM OaBJieHMeM. KoMIo3uUuy B BMIe pacTBopa,
CYCIIEH3UM WJM I[IOpOollKa MOXHO BBOOUTE IIepOopallbHO WIIM MHTpaHasz3aJlbHO
C WCHOJIB3OBAHMEM YCTPOMCTEB, of0eclHeuMBamwlMX ITOCTaBKy COCTaBba
NOOXOOAmNM OOpasoM.

CocTaBeE IJII MEeCTHOIT'O IIPMMEHEHMSa MOTyT COoHmepXaThb OOUH WU
BoJlee TPaIMLMOHHHX HOCUTEJIeEM. B HeKOTOPHX BapMaHTax peajM3alur
Masu MOTYT COomepXaThb BOOy M OOMH WM 0Oojiee  I'MOIPOOOOHEIX
HOCHUTeJIe¥, BHOPAaHHHX, HalpuMep, "3 XUIOKOTO IapaduHa, IIPOCTOTO
AJIKMUIILHOTO sdpupa [IOJIMOKCUBTUIIEHA, NIPONUIJIEHTJIMKOJIIA, BeJsioro
BazeJMHa ¥ T.n. KoMmMmoosmumum HOCUTEJIEM B KpeMax MOTyT OHTb
[IOJIYYEeHE Ha OCHOBe BOINH B KOMOMHaALMM C IJIMLEPMHOM M OOHVMM WJIU
foJjiee OpyI'MMM  KOMIIOHEHTaMy, HalpuMep, TJINLLEPUIIMOHOCTEeapaToM,
[T -TIMLIEepnUIIMOHOCTEeapaToOM M LEeTOCTEapUJIOBEIM CIHMPTOM. I'esiM MOXHO
IoJiydaTbk C  MCIOJIB30BaHMEM M3ONPONMJIOBOTO COMpTa M BOIOE B
KoMOMHaAUMM C OPpYyI'MMM I[DOOXOOAMMMM  KOMIIOHEHTaMM, TaKuMM Kak,
HalpuMep, IUIMLEPUH, TIHUIPOKCUSTUIILEJJIIIO3a M T.O. B HeKOTOPHX
BapMaHTax peajiM3aluM COCTaBh OJA MeCTHOI'O IIPMMEHEeHMHA CcomepXaT IIO
MeHbIIe Mepe npumepHo 0,1, 0o MeHbmeW Mepe nOpumepHo 0,25, 1o
MeHbIIe Mepe nOpumepHo 0,5, @00 MeHbBmEW Mepe TIOIpUMEepHO 1, TIO
MeHbIIe Mepe MNIPpMMEepPHO 2 MM IO MeHbIleM Mepe OpuMMepHO 5% Macc.
COoeIMHEHMA COIJIaCHO HacTodlleMy M300peTeHMIO. COCTaBH IOJId MECTHOTO
IpUMeHeHUsa MOTyT OBTBH YIIAKOBAHE B I[IOOXOOdAMMe, HalpuMmep, 100 1,
TyOE, KOTOpPEHE HeOoDA3aTeJIbHO COHepXaT MHCTPYKUMM OJId JIedeHUd IIpU
BHOpPAHHOM IIOKa3aHuy, HalpuMep, I[IpK IIcopMasze WM OPYI'OM COCTOSIHUU
KOXU .

KosmmuecTrO COeIMHEHVS  WMJIM  KOMIIO3ULUMU, KOTOpoOe BBOIOAT
nauyveHTy, MOXeT OBTE pPas3JIMUHEIM B 3aBUCUMMOCTM OT BBOOMMOIO
coenMHeHMs, 3aladyM BRBeleHMsd, TaKoW KaK NpodmilakTMKa WM Tepanusd,
COCTOSAHMSA IalyMeHTa, clocoba BeeleHMI M T.nO. 4 TepaleBTUUECKUX
IPVMMEHeHMM KOMIIO3MIMKM MOXHO BBOOMTE IallMEHTY, YyXe cTpalakleMy OT
3aboJleBaHMAg, B KOJMUEeCTBe HOOCTATOYHOM IJIA M3JIeUeHUMsa WU IO
MeHBIIEM Mepe YaCTUUHOTO IIOIaBJIeHUS CHUMIITOMOB 3afoJiIeBaHMsa U eTo
OCJIOXHEeHUM . OSdbdeKTMBHHE HOO3H 3aBUCAT OT OOJIE3HEHHOTO COCTOSHUA,
IoABeprapieroca JeUeHrKn, a Takke OoT BeHOOpa Jiedamero Bpaua,

OCHOBAHHOTO Ha TakMx ¢akTopax, Kak TSKeCcTh 3adojieBaHMsd, BO3pPAacCT,
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Macca TeJla M ofllee COCTOSAHME 3OOPOBLA IlallMeHTa M T.I.

KoMniozmummy, BBOOVIMEIE nalreHTy, MOTYT VIMETH dbopmy
bapMalleBTUUE CKMX KOMIIOBULIUM, OTIMCaHHEIX BHIIIE . YrazaHHHE
KOMIIOBUILIMKY MOXHO CTEPMIIM30BATh IIPU I[IOMOIM TPAaOMIMOHHEX CIIOCODOB
CTEPUIIMBALUN WM IIYyTEM CTEPUJIEHOTO OQOUIIBTPOBaHMA. BOIHBIE pPaCTBOPRH
MOTYT OHTBH YIaKOBaHH IJIS I[IPMMEeHeHMsS B TOM BUIe, KaK OHM eCTh,
IV JIMOOMIM3VPOBAHE, IIpUMUeM JMOOMIM3VPOBAHHEN COCTaB OOBLEeOMHSIT
CO CTEePWMJIBHEIM BOIHHM pPacTBOPOM IIepell BBeleHMeM. pPH penapaToB
coenMHeHUS, Kak npaBuUJio, coCcTaBJIgeT oT 3 o 11, BoJiee
IpenlIouTUTeJIbHO OoT 5 mo 9 u HamboJiee IMNPenlouTUTesJIbHO OoT /7 mo 8.
CijegyeT IIOHMMAaTL, UTO IIPUMEHEHMEe OIpeldelIeHHBEX YKas3aHHBX BHIIE
BCIIOMOT'ATeJIbHEX  BeIleCTB, HOCUTEeJIeM WM CcTabuian3aTopoR OyIderT
IPUBOOUTE kK OBpa30BaHMiD QapMalleBTUUECKUX COoJiel.

TepaneBTruecKkasa HOO3MPOBKAa COeOMHEeHMA COIJIACHO HacTodlleMy
N300peTeHNI  MOXeT  M3MEeHATLCA B 3aBUCHUMOCTH, HalpuMep, oT
KOHKPETHOI'O IIpelOHasHadeHMA crocoba JedeHud, crnocoba BBeIOeHUA
COeIMHEHNA, COCTOAHMA 300POBBA M OOJIE3HEHHOI'O COCTOAHMA IIalMeHTa
¥ BHOOpa Jieyalero Bpada. ComepXaHMEe WM KOHLEeHTpaluMsa COeOVHEHUI
COTJIaCHO HacTodmeMy u3obpeTeHU B dapMalleBTUUECKOM KOMIIO3ULIUU
MOTYT OBTEL Paz3JIMUHHEMKM B 23aBUCUMMOCTM OT psada (aKTOpOoB, BKJOUYAS
OO3UPOBKY, XMMHMUECKME XapaKTepUCTHUKM (HalpuMep, IUIpodoOHOCTE) u
crioco6 BBeeHUS. Hanpumep, COeIVHEHU A COTJIaCHO HaCcToOAlleMy
n300peTeHUD MOTYT OHTH IIPedCcTaBJIeHH B BOIOHOM Q(QM3MOJOTUUECKOM
OybepHOM PpacTBOpe, comepxameM oT npuMmepHo 0,1 zno npumepHo 10%
(Macc./06.) coeIMHeHUd, OJIS IIapeHTepaslbHOTO BBeOeHMS. HeKOoTOopHe
TUIIOBHIE IMAla30HH IO3SUPOBOK COCTABJLAT OT IIPUMMEpHO 1 MKI'/KID IO
opuMepHo 1 T/KI' MacCChH Tejla B JIeHb. B HEeKOTOPHX BapuaHTax
peanusauyy OMarnasoH OO3MPOBOK cocTamBjgeT oT ImnpuMepHo 0,01 Mr/xr
0o npuMepHo 100 MI/KI' MacceH Tejla B OeHb. MOXHO MNPEINOJIOXUTL, YUTO
OO3MPOBKAa 3aBUCUT OT TaKMX IIE€peMeHHBX KaK THUII UM CTEIEHb
oporpeccupoBaHmus 3aboJleBaHUs WM HapylleHusa, of0llee COCTOAHUE
300POBE A KOHKPETHOTO nanureHTa, OTHOCHUTEJIBLHA A froJioInYecKasd
20PeKTUMBHOCTD BHIOpPaHHOTO COEeNVHEHUS, cocTaB BCIIOMOT aTe&JIbHEIX
BEeMeCTB M Ccroco® BBeleHMA. OSOPEKTUMBHEE JO3H MOXHO IIOJIYYaThb IIyTEM
DKCTPANOJNAIMM KPUBEX 3aBUCUMOCTM HOO3a—-OTBET, IIOJIYUYeHHBEX IIPU

MCccJledoOBaHMNM CHUCTEM in vitro MM Ha XMBOTHHX MOoIOoeJIiaAX.
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KoMI1o 3uimm COTJIaCHO HaCTOAmeMy n300peTeHU MOTYT
MOTIOJIHUTEJILHO CONmepXaTh omouH NI BoJiee MOTIOJIHM T &JIb HEIX
bapMalleBTUUECKMX aTeHTOB, TaKMUxX KakK XMMUOTepaleBTUUEeCKUM areHT,
CTepoun, MNPOTUBOBOCHIAJUTEJIbLHOE COeIMHEeHMEe WM UMMYHOIelpeCCaHT,
[IPVIMEPH KOTOPHIX IIe€PEeUMCJIEHH B HACTOAMEeM 3agBKe BHIIE.

B  HEeKOTOPHIX BapMaHTax peajgM3aliuM COoeIMHeHMe WM  eTo
bapmMalleBTHUUECKY preMJIEMYI0 COJIb BBOIOAT B bopme
obTaNIbMOJIOTUUECKOM  KOMIIOSUIIUM . COOTBETCTBEHHO, B HEKOTOPHX
BapMaHTax peajJu3allMy CIOCOOB BKJIOUAIT BBeIeHMEe COeOMHEHUI WU
ero bapmMalleBTHUUECKHU preMJIeMOM coJm u odTarIbEMOJIOTUUECKU
IPMEeMJIEMOTO HOCHUTEJS. B HEKOTOPHX BapraHTax peaju3aluu yKaszaHHad
obTamepMoJIOTHUUEeCKA S KOMIIO 3ULIM A npencTaBJgeT coboi KUIKYIO
KOMIIO 3UIIMIO, [IOJIy TBEPIYIO KOMIIO 3ULIMIO, BKJIA B, [JIEHKY,
MUKPOUYACTUIE MJIM HaHOUACTUIIH.

B HEeKOTOPHIX BapMaHTax peannszaunmu odTarIbEMOJIOTUUYECKA S
KOMIIOBMUMSA MHNpencTaBjgeT CcoOO0M XUIOKYID KOMIOSMIMIO. B HEKOTOPHX
BapMaHTax peaju3aluu odTabMOJIOTHMUECKAas KOMIIO3ULMA [IPelCTaBJIgeT
CcoBO¥ TOJYTBEPIOYID KOMIIOBMIMIO. B HEKOTOPHX BapMaHTax peaM3aliuu
obTarepMoJIOTMUeCKasd KOMIIOSULUMA IMpencTaBjgeT coBoM KOMIIOSULMD OJId
MECTHOTO [IpYMEeHeHU . YKa3aHHEEe KOMIIO 3ULIUM IJIs MECTHOTO
NprMeHeHus  BKJIOUanT, 6e3 OoTpaHuWuYeHMd, KUIKMEe U IIOJIYTBepILe
KOMIIOSMIIMUM . B HEKOTOPHX BapMaHTax peajus3aury odTajlbMOJIOTHMUeCKad
KOMIIO 3ULU S npencraBigeT coboit KOMIIO 3ULIUIO IJIs MECTHOTO
IpYMeHeHU . B HEeKOTOPHIX BapMaHTax peanmnsaumnmu yKasaHHasg
KOMIIOSMIMS [JIS MEeCTHOTO IPMMEHEeHMS CONEPXUT BOIHHINM pPacTBOpP,
BOIOHYIO  CYCIEeH3MD, Masb WM TeJb. B  HEeKOTOPHX BapuaHTax
pealuzauMM  yKasaHHyn  obTaJbMOJIOTUUECKYI  KOMIIO3ULMID  HAHOCHAT
MECTHO Ha I[epelHK YacTh IJlasa, I[I0IO BepxXHee BeKO, Ha HWKHee BeKO
M B CJEeNOoM Memok. B HEKOTOPHX BapraHTax peaju3aluu YyKasaHHasg
obTarbpMoJIOTMUeCKasd KOMIIO3ULMSA CTepuM30oBaHa. CTepuiM3alus MOXeT
OLITL  BHIIOJIHEHA IIPM  IIOMOIM  M3BECTHHX  CIOCOBO0B, TakMx  Kak
CTepmaM3almusg OOuIbTpalMel pacTBopa WM [IpM I[IOMOMM HaT'peBaHUS
pacTBOpa B aMmyJe, TOTOBOM  IJIA  MCIIOJIbL30BAHUSA. YKas3aHHBEe
obTalbMOJIOTMUECKME KOMIIOSUIMY COTJIACHO HACTOAmeMy M300peTeHUn
MOTYT HOIOJHUTEJLHO COIepXaTh GapMalleBTUUeCKMe BCIOMOTaTeJbHEe

BelleCTBa, NOOXOOAMMe IJIS TIOJyYeHUSI OQTaJIbMOJIOTMUECKUX COCTaBOB.
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[lpuMepaMu TaKMX BCIOMOT'aTeJIBHEIX BelleCTB ABJIANTCHA KOHCEepBUpPYKIME
aT'eHTH, Oy bepHEe aTeHTH, xeJjlaTUpyomme aT'eHTH, aTeHTH—
AHTHMOKCUIOAHTE M COJIM IJIA PelyJidaluuy OCMOTHMUEeCKOI'O OaBJIeHUd.

Vcriolb3yeMElM B HaCTOAMeM 3asBKe TepMMH «OdTallbMOJIOTHUUECKN
IpMeMJIEME HOCUTEJIbE» OTHOCUTCS K JIOOOMYy BelleCTBY, KOTOPOE MOXeT
comepXaThk ¥ BHEHCBOOOXIOATL COeOMHeHMe WM eI'o dapMaleBTUUECKU
IpreMIIeMyld COJIb, ¥ KOTOpOe COBMECTMMO C IJIa30M. B HeKOTOPHX
BapMaHTax pealu3aluy yKas3aHHBM 0QTaJIbMOJIOTMUECKM  IIPUEeMJIEMBIN
HOCHTeJIE I[OpeIcTaBJjfgeT coboM BOOY WMJIM BOIOHHM pPacTBOp WU
CYCIIeH3HU, HO TaKXe  BKJIOYaeT Macja, TakMe Kak Te, uTo
WCIOJIB3YITCA IJA I[IPUTOTOBJIEHMS Maszel, U IIOJIMMEPHHE MaTpMUILH,
TakMe KaK MCIOJIb3yeMele B IJIa3HEX BCTaBKaxXx. B HEKOTOPHX BapMaHTax
peagu3alMy  KOMIIO3MLMA  MOXeT  I[IpencTaBJIATh cobon CYCIIeH3MD,
comepXallyld COeOMHEeHMe WM ero O¢apMalleBTUUYECKM [IPUEeMIIEMYI COJIb.
Xunkme oQTaJIbEMOJIOTHMUECKME KOMIIO3MLMM, BKJIOUAd Mas3M M CYCIEeH3UH,
MOTYT MMETH BA3KOCTBL, KOTOpad IIOOXOOMUT IJIA BEOPaHHOTO cCIocoba
BBeIeHUAd. B HEeKOTOPEIX BapuaHTax peanmszanmnmn YKa3aHHad
obpTasEMOJIOTMUEeCKasd KOMIIO3ULMA MMeeT BA3KOCTE B IMalla30He OT
npuMepHo 1000 mo mpmuMepHOo 30000 caHTHIOyas.

B HEKOTOPEIX BapuaHTax peanmzalunmu yKa3aHHBE

O@TaﬂbMOHOPquCKMe KOMITIOSMIIMM MOTIT'YT IOOIIOJIHUMTEJIEHO CoepXaTbk OIHO

NI HECKOJIBKO [IOBEPXHOCTHO—aKTVBHEIX BeElEeCTE, aobBlOBaAHTOER,
OybepoB, AaHTMOKCHUIAHTOB, PpPeIVyJSATOPOB TOHMUHOCTM, KOHCEPBAHTOB
(HanpuMep, SOTA, BAK (xJj0pUn  OEeH3aJIKOHUA) , XJIOPUT  HaTpu4,

nepbopaT HaTpua, IIOJIUKBATEPUYM-1), 3alyCTUTEV WM MOIOUQUKATOPEL
BA3KOCTHU (HannpuMmep, KapBOKCHUME TUJILLEJIJIIIIO3Y ,

I'MOIPOKCHMME THIILIEJIJIINIIOSY , [IOJIMBMHMJIIO BEIM CImmpT, ITOJIMS TMIIEHTJIMKOJIb ,

TJIMKOJIb 400, IPONIMUIIEHTJIMKOJIb TMOPOKCUME TUJILEJIJIIIIO3Y,
TUOPOKCUIIPOIIMII-T'Yap, TUaJlypPOHOBYI KUCJIOTY u
TUOPOKCUIIPDONIMIILEJJIIIO3Y) ¥ T.n. HobaBkM B yKas3aHHOM CcoOCTape
MOTYT BKJOUaATL, 0e3 OoI'paHUYeHUs, XJIOpUI HaTpusa, OukapboHAaT
HaTpu4, COPOMHOBY KIMCJIOTY, MeTuJnapadeH, nponuinapadeH,

XJIOPT'eKCHMIMH, KacCTopoOoBOe MacCJIoO M1 HepéopaT HaTpMAg.
BonHele oPTaJIEMOJIOTHUUECKNUE KOMIIO SN (paCTBOpH I
CYCIIEH3UM) B eJjioM He comepxaT OUBUOTIOTUUECKNU I

O@TaﬂbMOHOPquCKM BPEeIIHEX KOMIIOHEHTOB. B HeKOTOPEX BapMaHTax
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peanMzalMM B YKa3aHHHX KOMIIO3ULMAX MWCIOJb3yeTCsa OUMIeHHasd WIn
OeMOHM3UPOBaHHasa Boma. PH MOXHO peryJaMpoBaTh, OoBamjgad JOOHeE
OM3BMOJIOTUYUECKM WM OQTaJIEMOJIOTUMUECKM [IPUMEMIIEMEE peTlyJjupyimye pH
KMCJIOTE, OCHOBaHUA WM OydepH, B IIpelejlaxXx IMalla3soHa IIPUMEPHO OT
5,0 mo 8,5. [lprMepaMt  OPTAJIBMOJIOTUUECKU  IIPUEMIIEMBEIX  KUCJIOT
ABJIATCHA YKCyCcHasa, topHa4, JIMMOHHAa 4, MOJIOUYHAaA, docoopHasna,
XJIOpUCTOBOOOPOOHAA M T.II., a I[OpuMepamMu OCHOBAaHMM  ABJIATCH
TUOPOKCKUI HaTpusa, o¢ocdaT HaTpusa, OopaT HaATPUA, LUTPAT HaATPUA,
alneTarT HaTpusAd, JakTratT HaTpuHd, TPOMETaMUH,
TPUCTUIPOKCUME TUJIaMMHOMETaH ¥ T.II. Coimm wmu OydepH  BKJIOUAKT
umMTpaT/oekcTpo3y, OukapboHAT HATPUL, XJOPUI aMMOHMUSA U CMEeCcu
BHIIEYTIOMAHYTHX KMUCJIOT M OCHOBAHUM.

B HeKOTOpPHX BapMaHTax peajiM3aluy CIOCOOH BKJIOUAKT IIOJIyUYeHUe
WY IOOCTaBKy IHelo—-QOopMEl TepalleBTUUYeCKOT'O al'eHTa B KOHTakKT C
BHemHeM IIOBEepPXHOCThbI TJlasa. [Jeno-dopMa OTHOCUTCH K MCTOUHUKY
TepalleBTUUYECKOTO araHTa, KOTOPHM He MOXeT OHThL OHCTPO yIalleH IIpu
IIOMOWM CJIe3 WM OPYI'MX MeXaHM3MOB OUMCTKM IJlaza. OJTO IIO3BOJIAET
IPOOOJIXUTEJIEHO IOOOEePXUBAaTH BEICOKYIO KOHLIEeHTPalMi
TepaleBTUUeCKOT'0 areHTa B XUIKOCTM Ha BHEMHEeM IIOBEePXHOCTM IJlasza
OpM OIOHOKPATHOM IMIpMMeHeHMM. He xejias OHBTb CBS3aHHEMM KaKOM-JIUOO
TeopueM, IroJaraiT, UTOo IIOIJIOHMEHMEe M IIPOHMKHOBEHMEe MOTYT 3aBUCETH
oT KOHILIeHTpaluMsa PacTBOPEHHOTO JIeKapCTBEHHOTO cpencTiBa u
IPONOJIKMTEJILHOCTY KOHTaKTa BHEMHeM TKaHM C XUMIOKOCTLIO, Ccomepxamen
JIeKapCTBeHHOe CPpelCcTBO. TaK KaK JIEKapCTBeHHOEe CPpelCTBO YyIOaJIgdeTCHd
OpM TIOMOIM TJIASHOM XMUIKOCTM M/Wir adcopdbuumM B TKaHM I1Jlasa,
npenocTaBJIgeTCs foJibie JIEKapPCTBEHHOTO cpencTrBa, HalpuMep,
PacTBOPEHHOTO B BO30OHOBJIIAEMOM TJIa3HOM  XUIOKOCTU U3 Ioero.
COOTBETCTBEHHO, MCIOJIE30BaHMe Oelo—QOPMEL MOXEeT CHUIIBHO OOJIeTUUThH
HaHeCeHMe Ha TKaHb TIJla3a 00Jiee HepaCTBOPUMEIX TepalleBTUUYeCKUX
areHTOB. B HeKOTOPHX BapuMaHTax peajJM3aluy »Oerno-gopMa MOXET
3aepXuBaTbECA OO BOCBMM UYacoOB M 0OoJjiee. B HeKOTOPHX BapuaHTax
peannzanumum oPTaJIbMOJIOTUUECKHUE Oerno—popME BKJIOUAT, ez
OTpPaHMYeHVa, BOJIHEE IIOJIMMEPHEE CYCIEeHLUUM, Ma3¥M W BKJIAOBEMU W3
TBEPIOT'OC BENECTBA.

B HEKOTOPHIX BapraHTax peanm3alumnun oPTaIbMOJIOTUUYECKA A

KOMIIO3MILINA IIpeaocraBjiaeT coboim Mas3b MJin I'elJib . B HeKOTOPEX
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BapMaHTax pealu3aluy oOQTaJIbMOJIOTMUEeCKas KOMIIO3ULMSA I[IpelncTaBJISgeT
coBoM HOCHTeJIb Ha OCHOBe Macjla. B HEeKOTOPHX BapMaHTax peajmu3alliu
KOMIIOBUILIMA COOEPXUT HedTAHYID WM JaHOJIMHOBYI OCHOBY, K KOTOpPOM
nobarBJieH AKTUBHEMN VHTPEeONeHT, OOBIUHO oT 0,1 hife) 2%, "
BCIIOMOT'AT&JIbHEE BeMeCcTBa. [UIIMUHEIE OCHOBH MOTYT BKJKYaAThL, 0es3
OT'pPaHMUEeHMa, MMHepaJlbHOE MacJio, Ba3eJIMH U UuX KoMOMHaumu. B
HEKOTOPEX BapMaHTax peajM3alyM Masb HaHOCHAT B BUIOEe JIEHTH Ha
HWXHEE BEKO.

B HEKOTOPEHIX BapMaHTax peanm3aluun oPTaIbMOJIOTUUYECKA A
KOMIIOBULIMA I[IpenOcTaBJIgeT cofOoM TJIa3HOM BKJAOBIM. B  HEKOTOPHX
BapMaHTax pealr3aluy YKa3aHHBM IJIa3HOM BKJIAIOBIN OpelcTaBJIgeT
cobom OMOJIOTMUYECKM WMHEPTHHM, MATKUM, OMopasjlaraeMbli, YCTOWUVBHM
K CTepuIM3alluy II0CJIe B3aMMOIEMCTBUSA C TepaleBTHUUECKMMM aTleHTaMu,
YCTOMUMBEIM K MHOEKIMSAM, BH3LHBaeMbHM OaKTepusaMmy, IepelalmyuMIC s
BO3OYUIHEM oyTeM, BuopasyiaraeM:ss, B110COBME C THUMBIM u/Uim
BA3KOYIPYTHMM BKJIAOBIM. B HEKOTOPHX BapMaHTax peaM3aluM yKas3aHHBN
BKJIAOEII COLNEPXUT OQTaJIbEMOJIOTUUECKN IIpUeMIeMyl MaTpUully, HallpuMep,
IIOJIMMEPHYIO MaTPHUIY. YKa3aHHas MaTpulla OOBUHO IpencTaBjigseT cobom
[IOJIMMEP, U TepaleBTUUEeCKUY areHT OOBUHO IUCIEePIMPOBAH B HeM WU
IpUCOEeOnHEH K [IOJIMMEPHOM MaTpHulle . B HEKOTOPHIX BapMaHTax
peajJu3aluKy TepalleBTUUeCKUY areHT MOXeT MeIJIEHHO BHCBOOOXKIATLCS
M3 YKa3aHHOM MaTpMUBEL 3a CcueT BHCBOOOXIEHUS WM IHUIPOJIM3a
KOBaJIEHTHOM CBA3M. B HEeKOTOPHX BapMaHTax peaju3alur IIOJIMUMEeP
furopasjaraeM (pacTBOPUM), M CKOPOCTbB eI'0 pPacCTBOPEHUS MOXET
KOHTPOJMPOBAThE CKOPOCTE BECBODOXIEHMSA TepalleBTUYeCKOT'O aleHTa,
OVCIIePIMPOBAHHOTO B HeM. B »Opyrol odopMe ykKaszaHHasg I[IOJMMepHas
MaTpulla [OpelCcTaBJIgeT cobom OuopaszjlaraeMbll  IIOJIMMEP, KOTOPHM
paspymaeTcsa OpM TIUIPOJU3E, TeM CaMbBM BHCBOOOXIOAS YKasaHHBM
TepaleBTUUECKUM aTreHT, IPUCOeOMHEeHHHM K Hel WIM OUCIePpTUPOBaHHLHM
B HelM. B IONOJHUTEJILHEIX BapMaHTax pealM3alluM yKal3aHHasg MaTpulla U
JIeKapCTBEHHOE CpelnCcTRBO MOTYT OHITH MMOKPHBITH OOTIIOJIHUT &JIb HEIM
[TOJIMMEPHEIM [IOKPHTUEM B eJIax IOOTMOJIHUTEJIBHOT'O KOHTPOJIA
BHICBOOOXIIEeHVA. B HEKOTOPHX BapMaHTax pealiM3allMM BKJIAIBI COIEPXUT
BuopasyiaraeMen IIOJIMMED, Takou Kak MOJIMKAIPOJIaKTOH (PCL),
COTIIOJIMMED sTUJIeHa/BUHMIIalleTaTa (EVA) , NOJIMAJIKUIIIMAaHOKPWUIIaAT,

IoJmMypeTaH, HeWJIOH WM comoJuMmep dl-JjakTuia u TuymkoJamna (PLGA)
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WM  COIOJIMMEp JIOOEX M3 HMX. B HEeKOTOPHX BapMaHTax peajin3alun
TepalleBTUUECKUM aTreHT »OUCIepIMpOoBaH B MaTepualjle MaTpULE WU
OUCIIepIpOBaH B MOHOMEPHOM KOMIIO 3ULIUM, VCIIOJIbE 3y eMOM 0Jia
M3TOTORJIEHMA MaTepHMaljla MaTpHUIUH IIepell IoJIMMepHu3aliMel. B HeKOTOPHX
BapuaHTax peanm3aunm KOJIMYEeCTBO TepaleBTUUeCKOTO areHTa
cocraBjydgeT oT HnpuMepHo 0,1 mo npumMmepHo 50% MM OT IIPMMEPHO 2 IO
IIPUMEPHO 20%. B OOIIOJIHUT €JIb HEIX BapMaHTax peanmzalumnmu
BuopaszjaraeMyn WM OMOSPOOMPYEMYK IIOJMMEPHY MaTPUIY MCIIOJb3YT
TakuM of0pas3oM, UYTO OTpabOoTaHHEM BKJAOBII He HYXHO YIaJjJaTb. IO
Mepe TOTO, KaK YyKaszaHHHM OuopasjlaraeMell WM OMOBPOOUPYEMEI
IOJIMMEP paszpyllaeTCcad WIM pPacTBOPSAeTCHa, BHCBOOOXIDaeTCHA YyKa3aHHBM
TepalleBTUUECKUI aleHT.

B IONOJHUTEJILHEX BapMaHTax peaju3aluun odTajbMOJIOTHUYUECKUN

BKRJIaOBII COIOEPXUT IIOJIMMED, BKHanDMMﬁ, tes OT'pPaHM4YeHMA, IIOJIMMMEDH,

onucanutle B Wagh m mp., “Polymers used in ocular dosage form and
drug delivery systems”, Asian J. Pharm., cTpaHuus 12-17 (Jan.
2008), comepxaHVe KOTOPOTO BKJIOUEHO B HACTOAMYK 3asaBKY BO BCeHl

[IOJIHOTEe IIOCPEeICTBOM CCBUIKM. B HeKOTOPHX BapMaHTax peajlMs3alunu
yKa3aHHBEMN BKJIAOBII COOEPXUT IOJIMMED, BHIOPAHHHM ns3
MNOJIMBUHMIIIMPPOJIMOOHa (IIBII), noJmMMepa WMIM COIOJIMMepa akKpuilaTa WiIn
MeTakKpuilaTa (HalpuMep, CeMeMCcTBO [oJuMepoB Eudragit® oT Rohm u
Degussa), TUOPOKCUME TUJIILLEJIJIIJIO BHL, TIOJIMaKPUIIOBOM KUCJIOTHL,
o (aMmunoaMuH ) OeHIPUMEDPOB, noJiv (MMe TUJICUJIOKCaHa) ,
[IOJIMA TUJIEHOKCHKI A, CONOJIMMEp JakTuDa ¥ ITJIMKOJUIOa, oJin (2-
TUOPOKCUBTUIIMETaKpuiara) , [IOJIM (BUHUIIOBOT'O compTa) VI
noJiv (mponujieHpyMapara) . B HeKOTOPHX BapMaHTax peanm3alunmu
YKasaHHBEM BKJAOb colepxuT Gelfoam® R. B HEeKOTOPHX BapMaHTax
peaam3alumm YKa3aHHBEMU BKJIAOBII nIpencraBJisaeT cobon KOHBIT'AT
IOJIMAaKPUIIOBOY KUCJOTH M 450 xJa-uuUCTerHa.

B HEKOTOPEIX BapuaHTax peanmuzalunumn odpTasEMOJIOTUYEeCKa
KOMIIO3ULM A npencraBJsgeT cobom 0QTaJIEMOJIOTUYECKYIO [IJIEHKY .
[lomMepH, [OOXOIOANME MOJIS TaKUX ILJIEHOK BKJUAKLT, 0e3 OoI'paHUYeHWs,
Te, KOTOpHEe omnrcaHe B Wagh m np. (ibid), B HeKOTOPHX BapMaHTax
pealMzaluM yKasaHHas I[JIeHKa IMIpelcTaBisgeT coBoM MATKMe KOHTAaKTHHE
JIMHBHL, Takue Kak COCTaBJIEHHEE nus COIIOJIMMEPOB N, N-

OIS THIIaKprIaMIoa n MeTaKpMHOBOﬂ KIMCJIOTHL, CIIMTEIE C
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STVMIICHTJIMKOJIE OVIMETAKPMIIaTOM.

B HeKOTOPEIX BapMmaHTaxXx pealimsalln YKasaHHad
O@TaﬂbMOHOI‘MT{eCKaH KOMIIO3MIIMA COIOEPXNUT l\/H/IKpOC(l)epBI MJIn
HaHOYaCTHIEL. B HeKOTOPEIX BapMmaHTax peajimsallm YKasaHHEe

MUKpOChEepE comepXaT XeJlaTMH. B HeKOTOPHX BapMaHTax peajn3alliu
yKasaHHBe MUKPOCHEepPH BBOIOAT B 3aaHUN CerMeHT TJjasa, B
XopougaJibHOe IIpPOCTPaHCTBO, B CKJEepy, CTeKJOBMIHOE TeJOo WIKu
cybpeTrHaJIbLHO . B HEeKOTOPHIX BapMaHTax pealu3aluMy  yKas3aHHBEe
MUKPOCOEPE WMJIM HaHOUACTHUIHE CcoIepXaT IIOJMMep, BKJoUalmmi, ©0es3
OTpaHuUYeHMrss, OIMcaHHEe B Wagh u mp. (ibid), comepxaHMe KOTOPOTO
BKJIIOUEHO B HaCTOAmMyl 3adBKY BO BCeM IIOJIHOTe IIOCPEeIOCTBOM CCHJIKMU.
B HEeKOTOPHX BapMaHTax pealr3aluy YyKas3aHHBM IIOJIMMEP [IPpedCTaBJISET
cofoM XMTO3aH, INOJUKAPOOHOBYID KMUCJIOTY, TaKyld Kak II0JIMaKpUJIOBaS
KMCJIOTa, 4YacTHUH albOyMMHA, CJHOXHEHE 5SOUPH TI'MaJlyPOHOBOM KUCJIOTH,
IIOJIMMTAaKOHOBYIO KMCJIOTY, noJsu (Oy TmJI) IMaHoaKpuiaT,
IIOJMKAIPOJIaKTOH, IOJU (M300yTHUII) KAallpoJIaKTOH,  COIIOJMMEpP MOJIOUHOM
KMCJIOTH ¥ TJIMKOJIEBOM KMCJIOTH WMJIM IIOJIM (MOJIOUHas KucjoTa). B
HEeKOTOPHIX BapMaHTax peanmMzauum YyKasaHHEEe MUKPOCOepPH W
HAHOUACTUIE COCTOAT M3 TBEPIOLX YaCTUL, JIMIUIOB.

B HEeKOTOPHIX BapuaHTax peaam3alnmu yKasaHHag
odpTaIbMOJIOTHMUECKAaSS KOMIIOBUIMSA COIEPXUT MOHOOOMEHHYI CMOJIYy. B
HEeKOTOPHX BapMaHTax peajlus3aluM ykKaszaHHas MOHOOOMeHHas  CcMoJla
opencraBJjgeT coBo¥  HeOopTaHMUEeCKMM  LeOoJUT WJIM CUHTeTUUECKYI
OpTraHMUYeCKyld CMOJIy. B HEeKOTOPHX BapMaHTax peaju3alluM YyKa3aHHasd
MOHOOOMEeHHasd CcMoJia BKJoUaeT, ©0e3 oTrpaHMUeHMs, OIMcCaHHBe B Wagh u
onp. (ibid), comepxaHMe KOTOPOTO BKJIOUEHO B HACTOAMYKD 3asSBKY BO
BCEM IIOJIHOTE mocpelCcTBOM CCHLJIKHA . B HEKOTOPHIX BapMuaHTax
peajJu3alMM yKasaHHad MoHooOMeHHasd  CMOoJla IOpencTaBJgeT cobomn

YaCTHMYHO HeﬁTpaJ’IMSOBaHHYIO IIOJIMaKPMIJIOBYID KUMCIIOTY .

B HEKOTOPHX BapMaHTax peanrsalmmn yKasaHHasg
obTajeEMoJIOTUUYECKAad KOMIIO 3UILIU I OpencTaBJIgeT cobou BOIHYIO
IOJIMMEPHYIO CYCIIEH3U. B HEeKOTOPHX BapMaHTax peaarsalmmn

TepaHeBTquCKI/HZ areHT mJin HOHMMepHBIVI CYCHeH,JIMpyIOH_U/HZ areHT
CYCIIEHIOIVPOBaH B BOIHOM cpelie. B HEeKOTOPEX BapMaHTaX peaJiln3allil
YKas3aHHEe BOIHEIE IIOJIMMEPHEE CYCIIEH3VMM MOI'YyT OBITH IIPMIT'OTOBJIEHEI

TaKVM O@paSOM, dTO B IJlIal3y OHM COXpaHAKRT TY Xe WM, IIO CYyIeCTBY,
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TY Xe BSA3KOCTL, KAKYyID OHM MMEeJM OO BBeIeHMS B IJla3. B HEKOTOPHX
BaprMaHTax peajM3alrM OHM MOTYT OHTL COCTaBJIEHH TakKuMM o00pas3oM,
YTO NIPKM KOHTAKTE CO CJIe3HOM XUIOKOCTBI OHM TYCTEIT.

MeyveHnrle coenmMHeHMS M CIOCOOE aHaJu3a

OpyToM acHeKT HACTOAMEIo M300peTeHMs OTHOCHUTCS K MeUeHHM
COeIMHEHMAM  COIJIACHO  HacTodAmeMy  M300peTeHM o (PaIMOMBOTOIIHO—
MeUueHHe, OQJIYOpecCleHTHO-MEeUeHEe U IIP.), KOTOPHE MOXHO IIPUMEHSATDH
He TOJIBKO B cHnocobax oOHapyxeHUda U 00paboTkM U300paXeHMUM, HO
Takxe B aHalMz3ax, 1n vVvitro m in Vvivo, @OJ4 JioKaJduM3aluM U
KOJIMUECTBEHHOTO aHaimz3a JAK B ofbpas3lax TKaHel, BKJIOUasd TKaHU
yeJIOBekKa, ¥ IJa olIpeneljieHMs JmuTaHnoB JAK nyreM MHIUOMPOBAHUA
CBABHBAHMUSA MEUEeHOTO coeauHeHMs. COOTBETCTBEHHO, B HacTodlee
nzsofbpeTeHMe BRJIOUEHH aHaau3e JAK, KOTOpHE BKJIOUAT TakMe MeUeHHe
coenVHeHUs .

B HacTodmee m300peTeHMEe IOOMNOJHUTEJLEHO  BKJIOUEHH  MeueHHe
MB0TOIIaMM COeOMHEeHMs COIJIaCHO HacTodmeMy u3o0peTeHMio. "MeueHoe
nzoTonamMm" W "palMoM30TONIHO-MeUueHoe" COeIMHEHNE COTJIaCHO
HacTodmeMy M300peTeHMi, B KOTOPOM OIMH MIM ©Oojlee aTOMOB '3aMeHEeHH
aTOMOM, MMEKIMM aTOMHYI MacCy WM MaCCOBOE UMCJIO, OTJIMUHEIE OT
ATOMHOM MAaCCH MWJIXM MacCCOBOTO uMcJa, OOBHUYHO BCTPEUAKIUXCS B
npupomne (T.e. PacIpoCcTpaHeHHEX B opupone) . [ogxom4mmue
PAIMOHYKJIMOE, KOTOPHE MOT'YT OHTHL BKJIOUEHH B COEIMHEeHUS COIJIacHO
HacTOoAlleMy M300peTeHMK BKJIOUAKT, fes OoTI'paHUUeHUd, SH (Taxkxe
yKaseBaeMsll kak T mig TpuTtudg), C, 3¢, t4c, N, PN, 150, 170, 180,
IBFI 355, 36cl’ 82Br, 75Br, 76Br, 77Br, 1231’ 1241’ 1251 " 1311.
KoHKpe THHM PAIMOHYKJIUI, KOTOPEIM BKJIOUEH B HacTogmme
PAIMOMBOTOIIHO-MEeUEeHEEe COeOMHeHMsa, OyIoeT 3aBMCeTb OT KOHKPETHOTO
IPYMMEHEeHHMSI S2TOTO0 PAaIMOaKTMBHO-MEUEeHOT'O COeIMHeHMS. Hamnpumep, OJIA
MeueHrss JAK 1In Vvitro ¥ CPaBHMTEJILHOTO aHam3a OymoyT Haudojee
NPUTONHLE COeOUHEeHMS, KOTOpee comepxatT °H, 1C, 82Br, 1251 , 1311,
33, g [OpMMeHeHMd I[IpUM  IOJIYYeHMM U300paXeHM, [IOJIYYeHHHX C
UCIIOJIbE30BAHMEM  PaOMOM30TOIHOTO  MEUeHMd, e, 18F, 1251, KakK
npaBuilo, OynoyT Haubdojee mnpuromgdert?3I, 1241, 1311, 7°Br, 7°Br wiwu
"Br.

CillemyeT IIOHMMATE, UYTO «PaOVMOMU3OTOIHO-MEUeHOe» WM «MEeUeHOe

COoeIIMHeHMe» IIpeacTaBJIideT cobor coeIMHeHNVe, B KOTOpOEe BKJIOUEH IIO
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MeHBIIEM Mepe OOMH paIMOM30TOIl. B HEeKOTOPHX BapuaHTax peajlu3alnu
YKAa3aHHE pagMoM30TOINl BHOpaH W3 TPYINH, cocrosgmelr wus °H, MC,
1257, S wm 82Br. B HEKOTOPHX BapMaHTax pealM3aluu yKasaHHOe
coenMHeHMe BKJOUaeT 1, 2 miIM 3 aToMa IOeNTepusd.

Hacrodmee wm300peTeHMe MOXET OOIOJIHUTEJIBHO BKJIIOUATL CIIOCOOH
CHMHTe3a IJIA BKJOUEHMA pPamMoOM30TOIIOB B COeIMHEHMA  COIJIAaCHO
HacToAmeMy N300peTeHun. CriocoOul CHHTE3a o4 BKJIOUEHN I
PaIMOMBOTOIOR B OPTaHMUECKME COeIMHEeHMSI XOPOWO M3BEeCTHH B IaHHOM
o0JlaCTM TexXHMKM, U CHOelMaluCT B HOaHHOM o0O0JacTU TEexXHUKM JEeTKO
IouMeT, Kakue CIIOCOOEL [IpVIME HVMBL oJiAa CoenVHEeHUN COTJIaCHO
HacToAleMy M300peTeHMD.

MeueHOe COemOMHEHMe COIJIaCHO HacTodlleMy M300peTeHMId MOXeT
IPUMEHATHLCAS B CKPUMHMHTOBOM aHaJM3e JIS UIeHTUOUKALUU/ OLleHKN
COeIVHEHUN . Hanpumep, MeueHOoe, BHOBb CHMHTEe3UPOBaHHOE NI
MIOSHTUOULIMPOBAHHOE  COeIMHEHNE (TO ecTb TeCcTOBOe COeIMHEHUe)
MOXeT OBTb OLIeHeHO I[IO0 eI'0 CIOCOOHOCTM CBA3HBaATE JAK OyTeMm
HaOJIIOOeHUa 3a M3MeHeHUMAMM eIr'0 KOHLEeHTpaluy [OIPpM [IPpUBEIEeHUM B
KoHTakT ¢ JAK, uepes OTCIexuBaHMe MeTKM. Hanopumep, TeCcTOBOE
CoeIMHEHME (MeueHOe) MOXeT OHTb OLIEHEeHO II0 eI'0 CIOCODHOCTHU
YMeHBIIaTh CBA3BBaHME IPYIOT'0 COeIMHEeHMA, KOTOopoe, KaK WM3BEeCTHO,
cBAs3eBaeT JAK (TOo ecTk cCTaHOapTHoOe coeluvHeHMe). COOTBETCTBEHHO,
CIIOCOOHOCTE TeCTOBOI'O COEOMHEHMI KOHKYPMPOBATHL CO CTaHOApPTHBEM
COoeIMHeHMeM 3a CBAa3bpBaHMe ¢ JAK, HaopaAMyln KOoppeupyeT C ero
addMHHOCTEL CBASHBAHUA. n HaobopoT, B HEKOTOPHIX OPpYyTUX
CKPUHMHIT OBEIX aHamszax CTaHIDapTHOE COoeOuHEeHHue [IOMEUEHO, a
TeCTOBOE COeIMHeHMe He IIoMeueHO. COOTBEeTCTBEHHO, KOHUeHTpaluuda
MeUeHOT'O CTaHIapTHOTO COeIMHEHMA HaXOOUTCA oo HaOJOeHMeM oJidg
TOT'O, UYTOOB OLEHUTL KOHKYPEHIMIO MeXOy CTAaHOAPTHEM COeIVHEeHVEM U
TEeCTOBEIM COEOMHEHMEM, a TaKXe OLEHUTL OTHOCUTEJBHYHD addMHHOCTLH
CBA3EBAHMA TECTOBOT'O COEeOVHEHNI.

Haboprr

Hacrogmee n3o0peTeHUe TaKxXe BKJIOUAET bapMalleBTUUYECKHME
HaOopE, HomxXonAmye, HalpUMep, IJI4d JIeYeHMd WM [OIpeIoTBpalleHMd
3aboJyieBaHUM WM HapyleHUM, accoummupoBaHHEX ¢ JAK, TakMx Kak
pakoBele 3abojieBaHMA, IOIPMUEeM YKas3aHHEHEe HaOOpH CcoepXaT OIOMH WM

oJiee KOHTEWMHEPOB, comepxammMx  dpapMaleBTUUECKYHD  KOMIIO3UIINI,
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coIepxamyn  TepaleBTuuecky 5bbekTMBHOE  KOJMUECTBO  COEIMHEHUH
COTJIaCHO HacTodAmeMy mu300peTeHMbD. IIpyM HeoBXOIMMOCTM YyKas3aHHBE
Ha®oOpH MOTYT IIOMIOJHUTEJBHO BKJIOUATL OIOMH WM ©GoJiee pPa3JIMUHBIX
TPAOVMLUMOHHEX KOMIIOHEHTOB OQapMalleBTUUYECKMX HaOOpoOB, TakKMX Kak,
HapuMep, KOHTEeMHEePH c OIHUM  WJIU BoJee bapMalleBTHUUECKHU
IpUeMJIEMEIMY  HOCUTEJIAMU, IONOJIHUTEeJIbHHEe KOHTeWHEepH M T.O., YTO
OOJDXHO OHTEH TIOHATHO ClelMalMcTaM B OaHHOM oB6JacTy TexXHUKM. Takxe
B Habope MOTYT COIepXaTbCd MHCTPYKLUUM, [OpeIcTaBJIeHHHE B BUIEe
BRJIAIOBINIEV WMJIM STUKETOK, B KOTOPHX VYKasaHb BBOIVMEE KOJIUUECTBA
KOMIIOHEHTOB, MHCTPYKUUM 10 BBEIOSHMIO /UM UHCTPYKLUMM I[IO CMelleHUO
KOMIIOHEHTOBRB.

Hasiee wmzo0peTeHMe OymeT 0OoJiee INOOPOOHO ONMCAaHO IIpM IIOMOUU
KOHKPETHHX  IIPUMMEPOB. Clenywomye  IIPUMEPH  HNIPMBEIEeHH B LeJax
WIIJIOCTpaluM ¥ He OTpaHMuUMBaKT M300peTeHMre KaKuM-JnMOo of0pa3oM.
CreumajucTaM B IaHHOM OOJlacTM TexXHUKM OyIOyT OUeBMOHH pa3JIMUHLE
HeKPpUTUUECKUe rnapaMeTpH, KOTOPHE MOYXHO V3MEHATH WU
MOOIMOUUIMPOBATE OJIS HOOCTWXEHMS II0 CyMeCTBY TakKuUxX Xe pesyJibTaToR.
Buto oBHapyXeHO, YTO  COeIMHeHUH, IpMBeOeHHEEe B IIpUMepax,
ABJATCA MHTUOMTOpaMy JAK B COOTBETCTBUM C IIO MEHBIIEH Mepe OOHUM
aHaJIM30M, OIMCAHHEM B HaCTOAmMEM 3asBKe.

[TPVME PH

Hmxe nOpuBeIeHH SKCIEPMMEHTAJIbLHEE MEeTOOMKM IJId COeIOUHEeHUN
COTJIACHO HacToAmeMy u3o0peTeHrio. OUMCTKA HEKOTOPHBX M3 II0JIYUEeHHBIX
coemmMHeHUM ObUla IIpoBeleHa IIpu nomomy XX-MC co CBOBOIHBEIM IOCTYIIOM
C MCIOJIL30BaHMEM cucCTeM O(OpakKUMOHMPOBAHMA C OolpelelJileHMeM MaCCOBOM
KOHIIeHTpallMn Waters. BaszoBHEe HaCTPOMKM OBOPYIOBaHMSA, IMIPOTOKOJE U
yIpaBJjdapmee IIpoTpaMMHOe ofecleueHre Jd OYHKIMOHWMPOBAHUSA BSTHUX
crucTeM paHee OBJIM MNONPOOHO ONMCAHH B JuUTepaType. CM., HanpuMmep,
“Two-Pump At Column Dilution Configuration for Preparative LC-
MS”, K. Blom, J. Combi. Chem., 4, 295 (2002); “Optimizing
Preparative LC-MS Configurations and Methods for Parallel
Synthesis Purification”, K. Blom, R. Sparks, J. Doughty, G.
Everlof, T. Haque, A. Combs, J. Combi. Chem., 5, 670 (2003); mu
"Preparative LC-MS Purification: Improved Compound Specific
Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J.

Combi. Chem., 6, 874-883 (2004). PasmejyleHHHEe COEeIOMHEHMSI OOHUHO
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INOAORepTalM XUIKOCTHOM XpoMaToTrpadum C Macc-chekTpoMeTpuen (XKXMC)
IOJIS OUMCTKM IIpM CJeOylmMx YCJOoBMAX: Ilpubop: Agilent 1100 series,
LC/MSD, KoJjoHka: Waters Sunfire™ Ci;3 5 mrMm, 2,1x5,0 MM, Bydepn:
noomBmxHasa ¢aza A: 0,025% TOY B BOIme, U HOOIOBMWXHasda ¢aza B: 0,025%
TOY B aueToHUTPUIIE, TIpaIMeHT oT 2% 5po 80% 3a 3 MHWMHYTH, C
pacxomoMm 1,5 MJI/MUHYTY.

HexoTopHe M3 MOJIyUEHHHX COeOMHEeHMM OBJIM TaKXe pa3leJlIeHH B
pernapaTUBHOM MacmTabe npu IOMOMM BHICOKOIIPOM3BOAUTEJILHOM
obpameHHO-)a3HOM XMUIOKOCTHOM xpoMaTorpadum (OOP-BOXKX) C IeTeKTOpOoM
MC wmnm ¢Qasum—-xpoMaTorpadum (cuamKaresb), KaK IIoKaszaHO B IIpUMepax.
TUNIMUHEE XapaKTepUcCTUKU npenapaTUBHON KOJIOHKU s
BEHICOKOIIPOMBBOAUTEJILHOM of0pameHHO-ba3HOM XUIKOCTHOM XpoMaToTpadum
(OP-BIXX) :

pH=2, oumucrtku: Waters Sunfire™ C;3 5 MM, koJioHKa 19x100 MM,
DIIIOUPOBaHKeE IIOIBVIXHOM basomm A: 0,1% TOY (TpUdTOPYKCYCHAaL
KMCJoTa) B BOOe, ¥ IOOBMWXHas OGasza B: alLeTOHUTPUII; CKOPOCTH
IoToka cocTaBJasajga 30 MI/MUHYTY, Pas3OeJIMTeJbHEM I'pagueHT OBl
ONTUMUI3UPOBAH IJIS KaXIOoI'0 COeIMHEeHMS C MCIOJIb30BaHMeM IIPOTOoKOJIa
coenMHeHMe-CclHelnuduueckom onTuMM3auum craocoda (Compound Specific
Method Optimization protocol), ommMcaHHOTO B JMUTepaType [CM.
"Preparative LCMS Purification: Improved Compound Specific
Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J.
Comb. Chem., 6, 874-883 (2004)]. OOBHUHO C KOJOHKOM 30x100 wmMm

VICIIOJIE30BaJIM CKOPOCTH IOTOka 60 MJI B MMHYTY.

pH=10, oumcrkmu: Waters XBrodge Ci3 5 MKM, KoOJIOHKa 19x100 mM,
SJIOUMPOBaHMe IMoOBMXHOM ¢dasor A: 0,15% NH,OH B BOmOe, ¥ IIOIBMXHASHA
basa B: aleTOHMTPMUII, CKOPOCTL IIOTOKa cocTaBjadiga 30 MI/MUHYTY,
pPasleIMTEeNbHEN TpalleHT ObBJI ONTUMMM3MPOBAH IJIS KaXIOoTo COeOVHEeHUS
C MCHOJIL30BaHMEM IIPOTOKOJIa COelIMHEeHMe-CHelUudUUIeCcKOoM ONTHMUBalUU
criocoba, OIIMCAaHHOTO B JIUTepaType [CM. "Preparative LCMS
Purification: Improved Compound Specific Method Optimization",
K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-
883 (2004)]. O0OBpuUHO C KoOJOHKOM 30x100 MM MCHOJL30BaJM CKOPOCTBL
noroka 60 MJI B MMHYTY.

HeKOTOpBIe 3 IIOJIYYEeHHEIX COeIMHEHMM TakKxe aHaJInMsrpoBaJiM IIpU
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noMomu IunbdepeHumalbHOM CkaHupyomel KajopuMeTpun (DSC). TunnMuHasd
KoHQUITYpaumua npmbdopa nja DSC:

InddepeHMaEHEN CKaHUP YU KaJIOpMMeTP GMPMEL TA
Instruments, Mogmesns Q200 c aBTOCsMILIEPOM. OCHOBHEE YycCJoBuUA: 30—
350°C mpm 10°C/mmH; T HYJIEeBOV aJIOM/HMEBHI THUTEJb C 00pa3loM U
KPHIIKa; I[OTOK Tas3o0o00pa3HoTo aszoTa 50 MiI/MuyH.

HexoTopHe M3 IIOJYUYeHHHX COeOMHEHMM TaKXe aHaJM3UpOoBallM IIpU
TIOMOIIM TepMOTpPaBUMETPUUECKOT'O aHamsa (TGA) . TunmuHad
koHQUITYpauma npmdopa mjad TGA ykaszaHa HUXe:

TepMOTPaBUMETPUUECKUY  AHaJIM3aTOpP TA Instrument, MonmeJib

Q500. OcHOBHHE YCJOBMA crnocoba: HarpeB oT 20°C mo 600°C npu

20°C/MuH; HOpOOYyBKa as30TOM, IIOTOK Tas3a npu 40 MI/MMH IOCTUTAEeTCS
BaJlaHCUPOBKOM TIOTOKa IMONNYBKM; IIpoOyBka ofpas3ua OoTok Inpu 60
MJI/MWH; IIJIATMHOBEIM TUTeEJb C 00pas3lioM.

HexoTopHe U3 IIOJIYUEHHHX COeOMHEHUM TakXe aHaJlM3UpoBaJM IIPpU
IIOMOIIM  I[IOPOMKOBOM  PEHTIeHOBCKOM  OUdpaKLUMU (XRPD) . TunmuHasa

KOHQUTYpauma npmdbopa nmud XRPD:

[TOPOMKOBEIM PeHTTeHOBCKUM IudpaxkTOMETP (XRPD) Rigaku
MiniFlex. OBmue SKCIepUMMeHTaJlbHEle MEeTOOMKN : PeHTI'eHOBCKOE
U3JIy4dYeHre Menu npu 1,054056A C Kp GUIIE TPOM, MOIIHOCTE

PEHTTEHOBCKOT'O N3JIIYyUYEeHU A 30 kB, 15 MA; MIOPOIIOK obpasiia
pacceMBaeTCAa Ha OepXaTeJie IOJjd ofpas3lla C HyJieBEM (oHOM. OCHOBHEE
YCJIOBMA WU3MepeHMA: HauvaJlbHHM YToJd - 3 Tpalyca; KoHeUHHM YTOJI -
45 rpanmycoB; Orbop obpazua — 0,02 rpamnyca; CKOPOCThE CKaHMPOBAaHUA
- 2 rTpanmyca/MuH.

[MpumMep 1. 5-[3- (InavomeTmyr) -3- (3"'-mMeTmj—-1H,1'H-4,4"-
funmpaszoi—-1-mi) azeTuamH-1-min] -N-[ (1S) -2, 2, 2—-TtpudTop—-1-

MEeTUIIZ TUII] IUpa3uH-2-kKapOokcaMuaTprudTopaleTaT

RC ey
N HN\§\F

2N FF
HN-N

Cranmns 1. Tper-6yTnia-3- (QMaAHOMETHUIIEH) azeTuinH-1-KapboKCcuiIaT
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K pacreopy 1,0 M 7per-0yTOKCHIA KaJIMUig B TeTparuapodypaHe

(30,7 ™y, 30,7 wvmose) mnpu 0°C mo KamwiaM DoOaBJIAIM PacTBOP
OIS TUIILMaHoMeTuIIdochoHaTa (5,20 MJI, 32,2 MMOJIb ) B
TeTparunpodypaHe (39 ™) . PeaKUMOHHYK  CMeChb Harpepajgu OO
KOMHATHOM TeMIIepaType, a 3aTeM CHOBa oxJaxmaiu mpo 0°C. K

YKa3aHHOM pPeaKLMOHHOM CMecHu IJo0aBJIAJIM pPacTBOp Tper—O0yTui—3-—
oOKCcoaszeTUuauH-1-rapbokcujiaTa (5,0 1, 0,029 wMoOJIB, IIPOU3BOLCTBA
Aldrich) B TerparumpodypaHe (8 MI). PeakKUMOHHYI CMeCh OCTaBJIAIU
0JIS HaT'peBaHMA IO KOMHATHOM TeMIepaTyphH M IIepeMelMBaliM B TeudeHUe
HOUH. [Tocuie TameHus  BOIOM  yKaszaHHYK  CMech BKCTPaATNPOBaJIN
sTujlaeTaroM (EtOAc). OObeIMHeHHEE OpTaHUUEeCKMe CJIOM IIPOMERAJIN
COJIEBHIM pPacTBOPOM, cCymmauM Hal MgSO; M ylIapuBaJM IIPU IIOHMXEHHOM
OaBJIEHUN . HeouwnmeHHy0 CMeChb ouuImam npu IIOMOIU bism-
XpoMaTorpaduy Ha KOJIOHKax C CUIMKareJeM, 3SJIOUPYyA >STUialeTaToM B
rexcaHax (0-70%) c¢ nojJgydeHMeM IleJleBoro mnpoxmykrta (5,40 1©, 95%).
XXMC Bprumcsr. mjg CioH14N,O,Na (M+Na)*: m/z=217,1; O6HapyxeHo: 217,1

Cranmsa 2: TpeT-ByTnia-3- (HunanomeTnyia) -3-[4-(4,4,5,5-

TerpamMeTnia-1,3,2-auokcaboposiai—2-muji-1H-nupazoja-1-uiajazeruima—1-

:>(—42N
N-N
Y

xKapboKCHUIIAT

O
N
7

.B.
3K
CMecChs 4-(4,4,5, 5-Tterpamerui-1, 3, 2-nuokcabopojyiaH—-2-mJ) -1 H-
nmupasoja (0,990 TP, 5,10 MMOJIB ) , TpeT-0y TUII-3—

(LMaHOMeTUJIeH) azeTuauH-1-kapbokcuyiarta (1,00 1p, 5,15 wMMmMOJbB) ™M
1, 8-onazadbuuukjo[5, 4, 0]lyHoeu-7-eHa (0,38 MJI, 2,6 MMOJIE ) B
anlerouuTpmiie (20 mi1) HarpeBaiau mo 60°C B TeueHme 2 uYacoB. IllocJe
OXJIaXIeHM pacTBOpPUTEJIb yIoajlann Toxn MMOHMXEHHEM  JaBJIEHUEM.
OCTaTOK OUMIIaJIM IIPM [IOMOmIM QJIBM-XpoMaTorpadmMM Ha KOJIOHKax C
CHUJIMKAaTeJIeM, DITOUPY A STUJIalleTaToOM B TeKCcaHax (0-60%) C

[IOJIYYEHMEM IleJleBOoT'0 HnpoaykrTa (1,68 1, 84,8%). XXMC BrRUMCI. IJA
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C15H2,BN4O4 (M=-55)7: m/z ; OBHapyxeHo: 333,1
Cranus 3. {3-[4-(4,4,5,5-Terpamerni-1,3,2-0nMokKkcabopojiaH—2~

ni) —1H-mupazoji—-1-mui]azeTunmua—-3-uil} alle TOHUTPUIIa TUIPOXJIOPHUI
NQ\AC\HQ
0]
oy O
o =N
4.0 H. HC1l B 1,4-muokcaHe (2,0 w™i1) »poBaBJdAM K pPacTBOpPY
Tper-0yTUII-3— (UMaHoMeTwm) —-3-[4-(4,4,5, 5—-rerpameTmii-1, 3, 2-
ouokcabopoJlaH—-2-mil) —1 H-inpa30oJi—-1-ujl] azeTuinH—-1-kKapbokcuilaTa
(1,68 1, 4,33 MMOJIBL) B METUJIEHXJIOPpUIE (10 w™i1) . VYKa3aHHYD

PEeEaKUIMOHHYIO CMeChb ITepenMelnmBajill I1pn KOMHAaTHOM TeMIlieparType B

TedeHMe HOYM M 3aTeM KOHIeHTpHMpOBaJiM IIpM IIOHVMXeHHOM HJaBJIEHUM C

[IOJIyUeHMEM 11eJIEBOTO OponoyKTa B BUIE COJIn HC1, KOTOPYI
HEeNOCPenCTBEHHO MCIIOJIb30BaJIM Ha clienywomen cTainu Bes
OOIIOJIHUTEJILHOM  OUMCTKM. XXMC  BBUMCJII. oy Cqi4H,»,BN4O, (M+1) *:

m/z=289,2; ObHapyxeHO: 289,1
Cragmsa 4: 5-Xmop-N-[(1S)-2,2,2-TpudTop—1-MeTHUISTHII] IUMPABUH~

2-rapbokcaMun

N HN

N=>_49
CI—\ 7 _§f
F
F

N, N-IyuzonponuiastuilaMmmvH (1,3 ™I, 7,5 wMMoJb) »DoBaBJaaAIM K
cMecu  S5-xJopnupasuH-2-kKapboHoBoM kucjoTe (0,40 1, 2,5 wMMOJb),
rexcadprTopdpochaTa N,N,N', N'-terpameTuyi-0O- (7-azabeH30TpMaz30J—1~-
min)ypouus (1,0 r, 2,8 MmoJab) m (2S8)-1,1,1l-TpudTopnponaH-2-aM1Ha
(0,28 r, 2,5 mMoJb) B MeTuiaeHxJiopuae (10 miI). PeakKIMOHHYK CMeECh
[IepeMEeNMBaJIn npu KOMHaTHOM’ TeMIIepaType B TeueHNre HOUM.
PeakUMOHHYID CMEeCh BHIOEJIANM I[IPpM I[IOMOIM Hachem., BomgHOoT'o NaHCO; wm
BSKCTPAarupoBaliM  DTUJlalleTaToM. OOBeVHeHHEEe  Opl'aHUYeCKUe CJIou
IIPOMHEAJIM COJIEBHM pPaCTBOPOM, CymmaM Hal MgSO,, OUIBTpPOBaAIM U
KOHIIEHTPUPOBAJM IIPM I[IOHMXEHHOM HaBJieHMM. OCTaTOK OUMIaJIv IIPpU
moMomy  QJism-xXpoMaTorpadru Ha KOJIOHKe C CuukarejieM, BJIIUpyA
>TUIalleTaToM B TekcaHax (0-15%) c noJgydeHMeM LIeJIeBOTO MIPOOyKTa
(0,47 1T, 73%). XXMC Bruymciga. n#jas CgHgClF3N;O (M+1)*: m/z=254,0;

OBHapyxeHO: 253,9
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Cramms 5: b5-{3-(Ilmanomernsn)-3-[4-(4,4,5,5-Terpamernn-1,3,2~-
auokcaboposian—2-wuii) ~1H-riupaszsosi—1-wunj]azerunua—1-wun}-N-[ (1S5) -

2,2,2-TpuprTop-—1-MeTuiaIsTIUI ] TupasuH-2-xKapboKcaMiu

.B.
CMmecsh S5-xJiop-N-[(1S)-2,2, 2-TpudTOop—-1-MeTMIISTWUJI ] IUPaA3UH—2—

kapbokcamMuma (254 wmr, 1,00 wMmosw), HC1 comm {3-[4-(4,4,5,5-
TeTpaMeTuJi—1, 3, 2—-nuokcabopojiaH—-2-mJjl) —1 H-nirMpa30Ji—-1-uJjl] a3e TUIMH— 3—
uintauerToHuTpuia (325 wmr, 1,00 mMoJb) M N, N-OMMU3OIPONIMIIDTUIIaM/HAa
(401 wmxJj, 2,30 mvoabr) B 1,4-mmokcaHe (5,0 mi) Harperasu no 100
°C B TeueHue 2 u. Ilocjie OXJaxXIeHMs CMeCh KOHIEHTPUPOBAJIM IIPU
[IOHVDKEHHOM DaBJIEHUN . OcTaTok oumIaJn npu [IOMOIIU Giiom-
XpoMaTorpadmr Ha KOJIOHKax C CuiIMkKarejyieM, 3SJIOMPYA 5STUjalleTaToM B
rekcaHe (rpammeHT: 20-80%) Cc nojyudeHueM IlLiejieBoro mnponykra (0,49
T, 97%). XKXMC  BEIUMCJI. myia  CooHygBF3N,05 (M+1)*: m/z=506,2;
OBbHapyxeHo: 506,1

Crammusa 6: TpeT-ByTHujI-4-6poM-3-MeTuji-1H-nmupaszoj-1-

xapboKCHUIaT

~Br
yd X

Cmeck 4-06poM—-3-MeTumJi-1H-nmpaszojga (0,2 r, 1 MMOJBL), IU-TPeT-—
OyTuIoukKapboHaTa (0,30 1, 1,4 w»mMoOJIB), 4 - nyMe TMJIaMUHOTIMPUOMHA
(0,02 r, 0,1 w™MoONb) u TpusTuiaammHa (0,26 w™ia, 1,9 wMMmMOJIB) B
auneToHUTPpUJIe (2 M) IepeMemlMBaJM IIPpM KOMHATHOWM TeMIepaType B
TeueHMe HOUM. PeaKUMOHHYK CMeChb KOHLEHTPMPOBAJIM WM OUYMIlaJiM IIPpU
IoMOmM  QIBM-XpoMaTorpaduu Ha KOJIOHKax C CUIMKarejeM, BJIUPYA
>TUIaleTaToM B TekcaHax (0-15%) ¢ noJgydeHMeM ILeJIeBOTO MIPOOyKTa
(0,32 T). KXMC BEBEIUMCJI. oJis CsHgBrN,0, (M-55) *: m/z=205,0;
OBHapyxeHo: 204,9

Crangmsa 7: 5-[3- (Ilmanomerny) -3-(3"'-meTun-1H,1"'H-4,4"-
Gunmupazos-1-wun)azerunua-1-uia]-N-[ (18)-2,2,2-tpuprop-1-

MEeTHIIDTHUII ] IupasuH—2-KapboKkcaMmuaa TpudTopalueTarT
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CMecChs 5-{3- (umanomeTmi)-3-[4-(4,4,5, 5-rerpamerun-1, 3, 2-
omokcabopoJylaHn—-2-mi) —1H-ntmpaszsos-1-mn] azeruama—-1-mi}-N-[ (1S) -
2,2,2-TpndTOop-1-MeTUIISTWUII ] IMpa3nH—-2-KapOoKCcaM1Ia (27,0 Mr,
0,0533 MMOJIE ) , TpeT-0yTnII—-4-0poM-3-MeTuy- 1H-ntmpazoj—1-
KapbokcuiaTa (15 MT, 0,059 MMOJIB ) ,
TeTpakuc (TpudpeHmIpocdmH) najmmangusd (0) (3,1 wMr, 0,0027 MMOJIb) u
kap6bonaTa HaTpusg (17,0 mr, 0,160 mvoss) B 1,4-muokcaHe (1,6 mi)
u Bome (0,8 MJI) mepeMemuBaJKM B aTMochepe aszora npu 100°C B
TeUueHMe HOUM. PeakKUMOHHYK CMeChb OQUIBTPOBAJM M OUMIIAJIM IIPY IIOMOIIN
obpameHHO-Qaz0BOM BOXX (mpm pH=2) C OOJIydeHMEM IeJIeBOTO IMIPOoAyKTa
B Buje coJmu TodY. 'H AMP (300 MI'u, CD;OD) & 8,73 (d, J=1,4 Tu,
1H), 8,18 (d, J=0,6 Tu, 1H), 7,98 (d4, J=1,4 Tw, 1H), 7,91-7,79
(m, 2H), 4,84 (m, 1H), 4,81 (4, J=10,2 Twu, 2H), 4,60 (d, J=10,2
I'm, 2H), 3,59 (s, 2H), 2,44 (s, 3H), 1,43 (d, J=7,1 Tu, 3H) ppmnm.
XXMC Brrumcsr. misd CyoHp FsNgO (M+1)*: m/z=460,2; Obuapyxeno: 460,0

[Tprmep 2. 5-[3- (Ina"omeTmj1) -3- (3"'-meTmii—1H, 1'H-4,4"-

Bunmpasos—1-mi) azeTuauH—-1-wmi] - N-M300ponuinrpa3sri—2-kapbokcaMnuia

TpudTOpaLeTaT
N= N=\ £
X N \~>—4
N-N N HN
(s
&
HN-N

Cragmsa 1: 5-Xyop-N-M300ponninnpasmH-2-KapboKcaMu

N, N-IM30IpONUIIS TUIIaMUH (2,6 M, 15 wMMmoJsis) mobGaBialIM K
cMecHu  S5-xJopnupasuH-2-kKapboHoBoM kucjoTe (0,80 1, 5,0 wMMmMoJb),
rexcaproppochara OeH30TPUA30JI~1-MIJIOKCUTPUC (OAUME TUIIaMUHO ) OCHOHM S
(2,46 1, 5,56 M™MMoONb) ™ 2-npomnaHammHa (0,47 w1, 5,6 MMOJB) B
MeTUJIEHXJIOpUIEe (20 ™). PeakKUMOHHYK CMeChb I[IepeMellMBaJid I[Ipu
KOMHaTHOM TeMIlepaType B TeueHue HOUU. PeaKUMOHHYIO CMeChb
oBpabaTHBaJIM OIPpM IIOMOIM HACHI. BOIOHOTO NaHCOs3 M »KCTparnpobBaJu
sTuaneTaroM. OOBeOUMHEHHEE OplaHUYeCKMe CJIOM IIPOMEBAJIM COJIEBHM
pacrBopoM, cCcymmiaM Han MgSQO,, (MILTPOBaJIM M KOHIUEHTPUPOBAJIM IIPU
T[IOHVDKEHHOM DaBJIEHUN . Ocaznok oumnmaJm npu [IOMOIIU Grom-
XpoMaToI'paduy Ha KOJIOHKax C CUIMKarejeM, 53SJI0MPpYysS »2TujaleTaToM B

rexcaHax (0-15%) ¢ noJgydyeHreMm I1ieJIeBOT'O MNpolykKTa. XXMC BrRUYMCII.
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ojag CgH:1CIN:O (M+1)*: m/z=200,1; Ob6HapyxenHo: 200,1.

Crammnsa 2: 5-{3-(Imanomernsn)-3-[4-(4,4,5,5-Terpamernn-1,3,2~-
auokcaboposiaHn—2-wuii) ~1H-rtupaszosi—1-wuij]azerunama—1-mua} —N-
MBONPOIMIIINPABUH -2 ~KapOOKCaMmu

CMmechb S5-xJiop-N-M30onponminmpa3snH-2-kKkapOokcaMm1na (200 Mr,
1,00 MMOJIB ) , HC1 CoJIn {3-[4-(4,4,5, 5—-TrerpamMeTnsi-1, 3, 2—-
orokcabopoJyad—-2-wui) —1 H-nupas3oJ—-1-uil] a3eTUOUH-3-WJI } alle TOHUTPUIIa
(325 wr, 1,00 MMOJIE , nus lpumMmepa 1, crammg 3) " N, N-
oumsonponuiasTuilaMmmbaa (401 wmkj, 2,30 Mvmosis) B 1,4-mmokcaHe (5,0
MJI) HaTrpeBaidu no 100°C B TeueHme 2 u. Ilocjie OXJIaXIeHMS CMeCh
KOHLUEHTPUPOBAJM I[IPpM IIOHMXEHHOM HaBJjieHuM. OCTaTOK OuMilaliX IIPpU
noMmomm  Qism-xpoMaTorpadruu Ha KOJIOHKax C CuiMkKarejeM, 5SJKOUPYA
STUJIalleTaToOM B T'eKcaHe (I'pamueHT: 20-80%) C [NoJiydeHMeM ILEeJIeRBOTO
nponykra (0,26 1, 58%). XXMC Brumcsg. njasa Cy,HsBN;Os3 (M+1)™":
m/z=452,3; ObHapyxeHo: 452,2

Cranus 3: 5-[3- (IImanomerns) -3-(3'-metnun-1H,1"'H-4,4" -

burnmpasosi—1-muia)azerunmuH—-1 -1y ] ~-N-u300ponuanupas3snda-2-kapbokcaMmuna

TPUQTOPALleTaT
CMmechb TpeT-0yTuiI-4-0poM—3-MeTuJI- 1H-nupa3zoji-1-kapbokcujaTa
(15,7 MT, 00,0600 MMOJIb ) , 5-{3- (umanomeTms) -3-[4-(4,4,5, 5-

TeTpaMeTuJi-1, 3, 2-auokcabopojlaH—-2-mJI) -1 H-rpa30Ji—-1-uji] azeTuigmH—1 -
Wi} -N-u3onponujinupa3uH-2-kapbokcammuga (25,8 wMmr, 0,0571 wMMmoJb),
koMriekca [1,1'-06uc (nudbennndpocdrHo) peppolieH ] nuxjopnajuianuga (I1) c
omuxjopMeTaHoM (1:1) (2,3 w™Mr, 0,0028 w™mMoJIB) M QochaTa KaJus
(0,036 o, 0,17 w™MMoJIE) B I1IOMoOkcaHe (0,5 wMia) m Bome (0,2 wiI)
nerasupoBajid UM TI'epMEeTHMUYHO 3aKpHBaJM. YKas3aHHYK CMeChb Hal'pebBaJu
mo 110°C B Teuenue 3 u. Ilocjle OXJaXIeHMS CMech pas3faBiidin
MeTaHOJIOM, OMIbETPpOBaJM ¥ OUMIIa M IIpKM [IoMomM oOfpalleHHO-(as0BOM
BOXX (npm pH=2) C DOJiydeHMeM LeJIeBOT'O NpOonoyKTa B BuOe cojmu ToOY.
XXMC Brerumcgr. OJa CpoHouNgO (M+1)*: m/z=406,2; ObGHapyxeHo: 406,1
MpumMep 3. 4-[3- (InavomeTmyr) - 3—- (3"'-mMemm—1H,1'H-4,4"-

unmnpasoJ—1-wui) azetuaud-1-wui] —N-uzonponujibeH3aMmoa TpudTopalneTarT
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Cranmns 1: STun-4- (3-rugpoxcuazeTunmuea-1-mui) 6eH30aT

CMecChs sTuII-4-pTopOeH30aTa (0,841 T, 5,00 MMOJIb,
npomseoncTBa Aldrich), aserummH-3-oarumpoxJjopuna (0,438 o, 4,00
MMOJIL, HOpom3BoncTBa Aldrich) wu xapboHaTta kagusa (1,38 o, 9,98
MMOJIB) B OMMeTHJICYJIbbOokcume (4 M) HarpeBaau mo 180°C B TeueHue 2
u. Jlocsie oxXJlaXIeHMSa YKa3aHHYK CMeChb pa30aBisaimn sTuiialeratoM (50
MII), ¥ TIPOMEBAJM BOIOOM ¥ COJIEBHM PacCTBOPOM. OpraHMUECKHUM CJIOM
cymmiam Han MgSO,, OGUIBTPOBaJM ¥ KOHLEHTPUPOBAJM I[IOH IIOHWXEeHHEM
oaBjieHreM. OCTaTOK OuMllaj M IIpM IIoMomM  QJsm-xpoMaTorpadmm Ha
KOJIOHKE C CuIMKareJeM, D2JOpyd D>TujaleTaToM B TekcaHe (0-50%) c
IOoJIydeHreM leJieBoro mnpoanykra (0,643, 72,6%). XXMC BrUMCII. OJIA
CioH1gNOs (M+1)*": m/z=222,1; OOHapyxeHO: 222,1

Cranmus 2: 4-(3-I'maopokcuaseTunmnH-1-mj)6eHs30MMHas KHUCJIOTa

Cmeck 1-[4-(3-TuOopokcHazeTUIMH-1-1JI) QeHUII] —-2-MeTOKCHUDTaHOHa
(1,33 1, 6,00 MMOJNB) M MOHOTMIOpPaTa IMAPOKcHMma JuTtusa (504 wMr,

12,0 wMMmoJIB) B Bome (4 ™M), MeTaHoJsle (3 wj1) m TI'® (6 M)

IepeMellBaJin npu 40°C B TeueHUe HOUU. YKa3aHHY CMecChb
HeVTpaln30BaJM IIpM I[IOMOMM BOOHOTO pacTBopa 3 H. HCl1 (~4 wj) mo
pPH [IPUMEPHO 7, BKCTPalrupoBaln npu IIOMOIIU sTHalneTara.
OBBeIVMHEeHHEIEe OpPTaHUuUeCKMe CJIOM Ccymmar Han Na,S0,, OoUIbLTpOBaIM U
KOHUEHTPUPORAJM IIPY IIOHWXEeHHOM IaBJIEHUNM C IIOJIydeHMeM YyKas3aHHOTO
HeouMIeHHOT'O IponykKTa (1,10 T, 94,9%), KOTOPHM Hap My
WCIOJbL30BaJNM Ha cJenylmelr cTamuu ©0e3 OOMNOJHUTEJBHOM OUUCTKU.
XXMC Brumcsr. Oja CioHipNOs (M+1)*: m/z=194,1; O6HapyxeHo: 194,1
Cragma 3: 4-(3-I'mgpokcuazerunmnH-1-wmj) -N-uz0n0ponnjabeH3aMiun
BeHzoTprazo—1-MIOKCUTPHUC (AMME TUJIaMVHO ) POCOOHU I
rekcadpTopdochaT (4,64 1, 10,5 wmosib, nOpousBomcTBa Aldrich)
noBaBaaaIM K cMecu 4- (3-ruapokcuaseTUOVH-1-1JI) OeH30MHOM KMCJIOTH
(1,93 r, 10,0 mmoJw), Z2-npomnaHamuHa (4,26 wia, 50,0 Mmmose) m N,N-
IMM3oNIponMiIsTHuiIaMmHa (3,88 1, 30,0 wMmMoJb) B OouxjopMeTusieHe (10

M) . Cwmechb InepeMemmpalir IIpn KOMHaTHOM TeMIlepaType B TeUeHNre 2
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YacoB U pa30aBJjgaiM OUXJIOPMeTaHOM. CMeCh MNPOMBBAJIM BOOHEM NaHCOs; u
COJIEBEIM pacTropoOM, CYMMIIN Hano Na,S0q4, OUIIL TPOB AU u
KOHIEeHTPUPOBaJM II0I IIOHMWKEeHHHM »akJjleHMeM. OCTaTOK OuMmalIv IIpU
moMomy QJIsm-xpoMaTorpaduy Ha KOJIOHKax C CUIMKareJeM, BJUPYA
TUJIalleTaToM B TekcaHe (rpamueHT: 0-50%) C [DOJIYUdeHUMEM ILEJIEBOTO
nponykra (2,21 1, 94,3%). XKXMC Brnmcsg. npyas  CisHigN,O,  (M+1)™':
m/z=235,1; OBHapyxeHo: 235,1

Cranmns 4: N-Jzonpomnuii-4-(3-okxcoazerTunmH-1-1j)6eH3aMmul

K oxJjaxmeHHOMY (-78°C) pacTBOpy okcamuaxjopuma (1,05 wi,
12,4 wMMOJIB) B IOUXJIOPMETUIJIEHE (20  wj) ©no kamjaaMmM  no0aBJidaJn
OVMEe TUJICYJIE DOKCUL (1,71 MJI, 24,1 MMOJIB ) . YKas3aHHYID CMecChb

nepeMemvBaau 10 MmuH npu -78°C. 3Barem npobaBisaiaM CcycleHszuo 4- (3-
TUMOpOKCHMa3eTunuH—-1-1JI) - N-usonponmiabeHsavmuna (1,72 o, 7,34 MMOJb)
B OuxjiopMeTmieHe (20 mi) . I[oJIyUeHHYIO CMeCh epeMemmBaim npu —78°C
B TeueHMe 1 U ¥ 3aTeM pobaraaam TpusTuiammHE (7,04 M, 50,5

MMOJIBL) . YKa3aHHYl CMeChb IIepeMemMrBaJlM OOIMNOJIHUTeJIbHEe 1,5 u npu -

78°C. [ToJIyU4eHHVYIO CMeChb [IPOMEIB aJIN BOIH. NaHCO;3 u COJIEBEIM
pacTBoOpoM, cymmJam Hald Na,SQ4, OUIBTPOBaJIM ¥ KOHLEHTPUPOBAJIM 10X
IIOHVDKEHHEIM »abkJieHMeM. Ocalky IIPOMEBAJIM 530MPOM M cofUpaliM IIyTeM
dUIILTpalMM C IIOJIYyUeHMeM lLieJileBoro nponykra (1,32 1, 77%), KOTOPRHM
MCIOJIL30BaJNM Ha cJenylmer cTaguu ©0e3 OONOJHUTEJBHOM OUUCTKU.
XXMC Brprumcsr. Ojd CisHi7N,O, (M+1)7*: m/z=233,1; OOHapyxeHo: 233,1

Cranmus 5: 4-[3—-(I[maHoMeTHJIeH) aseTunmue—1-mjg] —-N—-
MBONPOINIIOEH3aAMUL

K oxJaxmeHHoMy (mo -6-0°C) pacTBopy 1,0 M Tper-0yToKCHUIA
Kalua B TeTparugpodypaHe (7,10 wi, 7,10 wmMoJb) »DOoOaBISAIM IO
KallJIAM pPacTBOp IM>TWIMaHoMeTuJIdochoHaTta (1,20 wia, 7,43 wMMmoOJIb,
npomseoacTea Aldrich) B TerparunpodypadHe (10 w™ia) B TedeHue 10
MMH TIepuoma ¥ mnpu oT -6 po 0°C. VYkaszaHHY CMeChb HaTrpeBaJu U

IIepeMellBajlll I1pm KOMHaTHOM TeMIlepaType B TedeHNe 1 ug.

PeaklMOHHYID CMeChb BHOBL OXJaxoajlrM no -6°C. BaTeM K YKas3aHHOM
pPeakxlMoOHHOM cMeCcHu nodaBiyaiau pacTBoOp N-m3zonponmia-4- (3-
oKcoaszeTUIMH-1-1J) DeH3aMHUIa (1,30 T, 5,60 MMOJIE ) B
TeTparunpodypate (10 M) B TeueHue nepmonma 10 mmH. Ha nOpoTaxeHUM

YRKaz3aHHOTI'O BpeMeHNI TeMIIepaTypa YKaBaHHOﬁ peaKHMOHHOﬁ CMeCHU
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cocTaBjasa oT -5 mo 0°C. PeaKUMOHHYID CMeCh OCTaBJAIM IOJI4
HarpeBaHMA OO KOMHATHOM TeMIepaTypH M IIepeMelMBaJiM B TeueHHUe 3
Y. PeakKIMOHHYH CMech O(QUILTPOBAJIM Uepes CJOM CUuIMKaTeJsS u

IIPOMEIEAJIM STWJIalleTaTOM. CDI/IJ'[I::TpaT KOHIOEeHTpHMpOBaJIMM, U O@paGaTBIBaJ'H/I

ocamok 30MpPOM. CoopMMpoBaBIMeCsS OCaOKy cobupaliM I[OIpM I[IOMOIM
buneTpauuu Cc noJgydeHueM 0,60 1 1ejeBoro IIpolyKTa. MaToOuHYI
XKMIOIKOCTE KOHILIEHTPUPOBAJIU npu IIOHIDKEHHOM  OaBJIEHUM. OcTaTok

ouMmaJiM IIPpM IIOMOIM (QJIBII-XpoMaToTrpaduM Ha KOJIOHKAx C CUJIMKaTelIeM,
DIIOUPY A B3TUilalleTaTOM B TI'eKcaHe (rpamueHT: 30-80%) C IIOJIyUYEHMEM
eJjeBoro mnponykra (0,21 r). O6mmy BHxOH cocTaBjasgeT 0,81 © (57%).
H AaMP (400 MIu, IMCO-d¢) &6 7,91 (4, J=7,8 Tu, 1H), 7,74 (d,
Jg=8,7 I'u, 2H), 6,53 (d, J=8,7 T'u, 2H), 5,88 (p, J=2,3 Tu, 1H),
4,77-4,67 (m, 2H), 4,62 (dt, J=5,1, 2,6 Tu, 2H), 4,06 (m, 1H),
1,12 (d, J=6,6 TIu, O6H) ppm. XXMC Brumcyg. nJag CisHigN3O (M+1)™":
m/z=256,1; OOHapyxeHO: 256,1

Cragmusa 6: 4-{3-(lmanometns)-3-[4-(4,4,5,5-rerpamerni-1,3,2-
anoxcaboposiaH-2-uj) —1H-nupasoj-1-wmij]azerunmua-1-mui} -N-
mzonponnibeH3aMmn

CMmechb 4-(4,4,5, 5-Tterpamermyi-1, 3, 2-anmuoxkcabopojyiaH-2-1J) —1H-
nupasojya (2,98 1o, 15,3 w™MoJb), 4-[3- (uMaHOMEeTMJIEH)as3eTuamuH—-1-
ni] —-N-u3onponujadeH3aMuUaa (4,00 T, 15,7 MMOJIE ) u 1,8-
orazabunmkio [5.4.0]yHOgen—-"7-eHa (1,17 T, 7,68 MMOJIb ) B

U30NPONMJIoBOM cnupTe (10 M) Harpepanmu no 70°C B TeuenHme 1 uaca.

CMech oxJjaxpmalM 0o 35°C. K cycrneHsur npodaBijadanau 30 MJI MeTHUJI-TpeT-—
ByTHMIOBOTO 5dupa (MTBE) M HepeMemMBaIM IPpM KOMHATHOM TeMlIepaType
1 u. CdoopMMpoBaBLMECS OCaOKM cCcoOupali OIpM IIOMOIM OQUIIETpaluy,
npoMeiBasyM MTBE M BHCYMMBAJIM [IPY HOHMXEHHOM IaBJIEHUM C I[IOJIyUeHUeM
LeJjleBOTO MNponykTa (6,2 T 89,8%). 'H AMP (400 MI'u, IOMCO-de) & 8,35
(s, 1H), 7,90 (d4, J=7,8 Tu, 1H), 7,75 (s, 1H), 7,73 (d, JIT=8,7
T'u, 2H), 6,52 (d, J=8,7 I, 2H), 4,40 (d, J=8,6 Tu, 2H), 4,20
(d, J=8,6 Iu, 2H), 4,05 (m, 1H), 3,65 (s, 2H), 1,24 (s, 12H),
1,12 (d, J=6,6 Tu, 6H) ppm. XXMC Brumucs. »OJaa Cy3H33BNsOs (M+1)":
m/z=450,3; ObHapyxeHo: 450,3

Cranmusa 7: 4-[3- (IlmaromeTmi) -3- (3 "'-merun-1H,1 "'H-4,4"-

burnmpazoii—-1-mui) azerunanH—1-uyi] —-N-uzonponujabeHzaMmuna TpudTropalneTrar
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Cmechb Tper-0yTniI—-4-0poM—-3-MeTuJi- 1 H-TiMpaszoJi—- 1 -kKapboKkcuiaTa
(15,7 MI', 00,0600 MMOJIL ) , 4-{3- (unmavomeTmi) -3-[4-(4,4,5, 5-
TeTpaMeTJi-1, 3, 2-nuokcabopoJlaH—-2-mJI) -1 H-rMpa30Ji—-1-MJI] a3eTuamH—1 -
ui}-N-nzonpornuiabeHzamuna (25,7 wmr, 0,0571 wmMmoJb), ¢ocdhaTa KaJIud
(36,4 MT, 0,171 MMOJIE ) u KOMILJIEKCa [1,1'-
ouc (nndeHMIpocdmHO ) peppolieH | nuxjopnajuianmusg (I11) C  IUXJIOPMETAaHOM
(1:1) (2,33 mMmr, 0,00286 mMmMOJB) B IOmokcaHe (0,5 myi) m Bome (0,2
MJI) IOera3upoBajiM M TepPMeTUUYHO 3alledaTHBaliM. YKa3aHHYD CMecCh
HarpeBaJu no 110°C B Teuenme 3 u. IJlocjle OXJIaXOeHUS CMeCh
pasbaBianIm MeTaHOJIOM, buneTPOBAIM u ouMImaJIn opu IIOMOIMM
obpameHHO-Qaz0BOM BOXX (mpm pH=2) C OoJIydeHMEeM IlLeJIeBOTO IMIPOoAyKTa
B Bume coyu TOY. XXMC Beumci. g CoyHyeN-O (M+1)*: m/z=404,2;
ObHapyxeHo: 404,1

[Tpumep 4., 4-[3- (Una"omeTmj1) -3- (3"'-meTuii—1H, 1'H-4,4"-
bunmpaszoy—1-ui) azetTuauH-1-uiul] -2, 5—audTop-N-[ (1S5) -2, 2, 2-TpudTop-

l-MeTusTUII] 6eH3aMuIa TpudTOopaLeTaT

F
= O
X N
N-N NH
F Tree F
F

I
& F

HN-N

Cranmsa 1: 2,4,5-Tpuprop-N-[ (15) -2,2,2-Tpudrop-1-
MeTnJIsTIHII ] 6eH3aM1I

K pacteOopy 2,4,5-1mpudropbenzonHon kKucjgoTH (5,00 1, 28,4
MMOJIE) B alleToHuTpuje (50 M) pobaeiagaam N, N-gumeTmiabdopmammn (40
MKJI) C IocJenyiomyuM nofaBJIeHMeM oOKcaJmiaxjopuna (3,60 wia, 42,6
MMOJIE) . Yepezs 90 MMH yHallsaIM JieTydMe BelleCTBa I[IPU I[IOHWXEHHOM
naBJjieHMM. OCaIOoK ylapMBaliM C aleToHMTpuJioM (50 Mi) . 3aTeM ocalok
pPacTBOpAJIM B MeTuJeHxJopume (50 mia) . 3SToT pacTBOop IOODABJIAIM IIO
KalJigsM B OXJIaxIeHHyK (JensHasa ©OaHsa) CMechk ITuIapoxJopuna (2S)-
1,1, l-TpudpropnponaH-2-aMmmHa (5,52 1, 36,9 wMMOJEB) (IpOM3BOLOCTBA
Syndquest, 98% ee) B ToxnyoJsie (100 mi) m 0,5 M BOOHOM pacTBOpe
TUIPOKCHUIA  HaTpUA (142 wu, 71,0 wMMOJIB) . [locyie 3aBeplleHUd
nofaBJieHMs JelAHyH OaHD YyHOaJAalM, M IIO03BOJISAJM PeaKLUMOHHOM CMeCU

Har'peTebCA oo KOMHaTHOM TeMIIepPaTyPEHL. PeaKIMOHHYIO CMeChb
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IepeMellMBalM B TedeHMe HOUM. OpTaHUUYeCKUM CJIOM OTIOeNsaM. BOIHEM
cJon DKCTPaATrUpPOBaln MeTUJIEHXJIOPULOM (50 MII) . OOLeIVHEeHHEE
opraHMUeCKMe CJIOM IIpoMeEBaJM 20% COJIeBEM pacTBopoM (75 M) wu
BOomo¥ (2x75 wi), cymmau Han MgSQ,, OMILTPORANIM M KOHIUEHTPUPORAJU
Opu  IIOHWXEeHHOM  HOaBJIEHMM C  I[OJIyU4eHMeM  YKa3aHHOTO  LeJIeBOTO
OponykKTa (6,49 1, 84%), KOTOPHM HaNpAMyl  MCIOJIbL30BaJM  Ha
cllenyomell cramuM 6es  NOINOJIHUTEJBLHOM ouucTkm. H AMP (300 M,
omco-dg) & 9,01 (4, Jo=7,6 Iu, 1H), 7,92-7,50 (m, 2H), 4,76 (m,
1H), 1,31 «(d, J=7,0 Twu, 3H) ppm. XXMC Bruucisg. pjasa CioHgFgNO
(M+1)*: m/z=272,0; OBHapyxeHo: 272,0

Cranmusa 2: 2,5-Inprop-4- (3-runporcuazeruamH-1-muma) -N-[ (1S5) -

2,2,2-Ttpudprop-1-mMeTniasTniI ] 6eEH3aAMUL

CMmecChb 2,4,5-tpudpTop-N-[(1S)-2,2, 2-tpudrop-1-
MeTHJIZTUI ] OeH3aM1Ia (6,39 T, 23,6 MMOJIB ) , aseTUuIMH—-3—
OJITUOPOXJIOPULA (3,19 T, 28,3 MMOJIE ) u 1,8-
omazabulmkio [5.4.0]yHOeu—"7-eHa (8,81 MJI, 58,9 MMOJIE ) B

alleToHUTPWIe (25 M) nepeMemuBasM 1npu  80°C B TeueHMe 2 U,
YKazaHHY peakKLMOHHYI cMechk pasb®ariasaamu EtOAc (75 MJI) M IIPOMHBAJIM
1 . HC1 (50 mMm), 1H NaHCO; (60 ™), 20% coJgeBeM pacTBopoM (50
MJT) M  BOIOU (75 i) . BomHEE CJiOoM HDOOBepTalM DKCTpakKLUUM
nocpencrBoM ELtOAc (100 m) . OpraHMUeCcKMe CJIOUM OOBEeOMHSANIM, CYIMJIN
Ham MgSQ4, OMIBTPOBAJM IIPM IIOHMXEHHOM IaBJIeHUM C I[IOJIydueHUeM
LejieBoro npomykra (7,59 10, 91,8%). 'H AMP (300 MI'n, IMCO-ds) 6
8,38 (dd, Jo=8,9, 1,9 1rua, 1H), 7,27 (dd, J=12,8, 6,5 Tu, 1H),
6,38 (dd, J=12,3, 7,5 I, 1H), 5,71 (d, J=6,4 Tu, 1H), 4,74 (dp,
J=15,3, 7,6 Tu, 1H), 4,62-4,46 (m, 1H), 4,30-4,15 (m, 2H), 3,71
(m, 2H), 1,29 (d, J=7,1 Tu, 3H) ppm. XXMC Brrumcjs. njasg Ci3Hi,FsN,0,
(M+1)*: m/z=325,1; ObuHapyxeHo: 325,1.

Crammns 3: 2,5-IIngprop-4-(3-oxkcoazserunua-1-wmyn)-N-[(15)-2,2,2~-
TOUQTOP 1 -MeTuJIsTIUI ] beH3aMun

K pacreBopy 2,5-mud¢rop-4- (3-munpokmcazeTuamH—1-wmj)-N-[ (1S) -
2,2,2-TpudTop-1-MeTMI>TIII] DeH3aM1IIa (7,57 T, 23,3 MMOJIb) B
MeTuJIeHxJopuIe (93 M) pobaBagaamM OualleTaT MHonmbenzoya (9,40 1,
29,2 MMOJIE ) n CBOOOIHLIM paiukajl 2,2,6,6-TeTpamMeTmyi—1-

NMUNEePUOUHUIIOKCHU (1,82 1, 11,7 MMOJIB) (TEMPO) IpM KOMHATHOM
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TeMIlepaType. PeakUMOHHYIO CMeCBb InepeMelliB aJlri Ipn KOMHaTHOM

TeMIIepaType B TeUeHMe HOUM. YKasl3aHHYK CcMechb paszbaBiagann EtOAc

(100 ™), npomeBaim 0,5 H. NaHCO; (2x80 w™I), 20% CoJIeBHM
pacTtBopoM (100 mi) m Bomo¥ (100 miu). BOIOHHE CJIOM DKCTPaIrMpPOBaJM
sTuianeTaToM (75 mi) . OpraHUUEeCKMEe DBKCTPakKTH OOBeOMHSAIM, CYNWUIINU
Han MgSOy, bnie TPOBAJIM u KOHILIEHTPHUPOBAaJIN noxn IIOHMXEeHHEIM
OaBJIeHMEM. Ocamok ouMmaJgM IIpy IIOMOIM  QJism-XpoMaTorpad¢um Ha
KOJIOHKax C cuaukKaresneM, osioupyda oT 0% k5% osTujaleTaTta B
MeTMJIEHXJIOPUIOE C IOJIydeHMEeM HeOUMIeHHOTO IMIpOoOyKTa, KOTOPEM
IepekpmucTallyiM3oBEBaIM m3 MTBE (50 ™) wm renradHa (100 wi1) c
[IOJIYyYEeHHMeM LeJieBOT'O Iponykra (5,44 1, 72%) B BUOe OeCLUBETHOIO
TBepOoTro BemecTBa. ‘H SAMP (300 MI'u, OMCO-dg) & 8,52 (d, J=8,0 Iu,
iH), 7,36 (dd, J=12,5, 6,5 Iu, 1H), 6,63 (dd, J=12,1, 7,6 Tu,
1H), 4,90 (d4, J=2,1 Tu, 4H), 4,86-4,68 (m, 1H), 1,31 (4, J=7,1
T, 3H) ppm. XXMC Beymcsg. miag  CisHi,FsN,O, (M+1)*": m/z=323,1;
ObHapyxeHo: 323,0.

Crammusa 4: 4-[3- (InaHoMeTHIIEH) a3eTuamuH-1-1nn] -2 ,5-gudprop-N-
[(15)-2,2,2-TpupTop—1-MeTHI5TIHI ] beH3aMIUI

IusTHuIuMadoMeTuJipocpodar (1,95 wMia, 11,8 MMOJIB) TIIO KallJaM
nofaBJdaIM K OXJIaXOeHHOMy (JiemsdgHasd ©6aHg) pacTeopy 1,0 M TpetT-
dyrTokcuna kajgmusga B TI'¢ (11,8 mia, 11,8 MMOJBb), KOTOPHM pa3baBJIsiu
TeTparugpodypaHoM (12 wmi) . BazHwo ynandaiam, M HarpeBaJll PeaKUVOHHYIO
CMech OO KOMHATHOM TeMIepaTyph M IIepeMelrBalyM B TedueHue 90 MHMH.
PacTBOp peakKIMOHHOM CMeCH BHOBBL OXJaXmaJlM TI[IpM I[IOMOWM JIeOsSHOM
BaHM. 3aTeM IIOJIYUeHHHM BHIIE PAacTBOP HOOBaBJIAIM B TedueHMe 12 MMH K
OXJIaXOEeHHOMY (JlensHasa BaHsa) pacTBopy 2,5—oudTop—-4- (3-
okcoaszeTunuH—-1-wmi) -N-[ (1S) -2, 2, 2-TmpudTop-l-MeTmiisTni] OeH3aM1Ia
(4,00 o, 12,4 w™mmoJB) B TeTparungpodypaHe (50 wia). PeaKUMOHHYIO
CMecCh IepeMemuBaJIM B TeueHue 30 MuH. JensHyo OaHw yOaldan, U
PeakKlMOHHYKD CMecCh IIepeMemlMBaJiM I[IpM KOMHATHOM TeMIepaType B
TeueHMe HOUM, 3aTeM racuiu nobarjieHreM 20% coJjieBoTr'o pacTBopa (75
MII) M oSTumialeTaTta (75 wiI). OpraHMUecKMM CJIOM OTHOeNlalIM. BOOHLHM
cJon DKCTPaATrUpOBan STUIIalleTaTOM (50 MII) . OOLeIVHEHHEE
opTaHuMYecCcKue CJIOM Ccymmiav Han MgSO,, OOMILTPpORaANIM UM KOHIEHTPUPORAIU

Ipm IIOHMXeHHOM IOaBJIEHVIN . OcTaToK OouHinaJiv Ipn ITOMOIIM (]_)J'ISLH—
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XpoMaToTpadmr Ha KOJIOHKax C CUIMKATeJIEM3JIoNPYd DSTUJalleTaToOM B
rekcaHax (0%-30%) ¢ mOoJydyeHMEeM lLieJIeBOTO HNpoaykKTa (2,6 1). 'H SAMP
(400 MI'i, IOMCO-d¢) 6 8,59-8,37 (m, 1H), 7,33 (dd, J=12,5, 6,4 Tu,
1H), 6,59 (dd, J=12,0, 7,4 Tu, 1H), 5,88 (m, 1H), 4,94-4,75 (m,
4H), 4,76 (m, 1H), 1,31 (d, J=7,1 Tu, 3H) ppm. XXMC BrEYMCII. IOJI4
C15H13FsNsO (M+1)*: m/z=346,1; ObOHapyxeHO: 346,1.

Cranmus 5: 4-{3-(uanomerny)-3-[4-(4,4,5,5-rerpamernn-1,3,2~-
OuokcaboposiaH—2-wuj1) —~1H-riupasosi—1-uinjazeruauH-1-un}-2,5-guprop-N-
[(15)-2,2,2-TpudrTop—1-MeTHUISTIHII ] DEH3aMIUL]

CMmechb 4-(4,4,5, 5-TrerpameTuii-1, 3, 2-nuokcabopojiaHn—-2-mj) -1 H-
nmupaszoya (1,00 1o, 5,15 wmMmoJsb), 4-[3- (UMaHOMEeTWUJIEH)a3eTuUuOuH—-1-
uil-2,5-oudrTop-N-[ (1S) -2, 2, 2-tpudTop-1l-MeTmiisTui] 6eHzammuma (1,78
r, 5,15 wMmvmosis) u 1,8-gmazsabuumukio[5.4.0]yHmeun-7-eda (0,31 M,
2,1 MmoJsib) B aueToHuTpwuse (20,2 M) HarpeBanu po 50°C B TeueHue
HouM. IlocJsie OXJlaXOeHMA pPacTBOPUTEN: YyOaJldjauM IIOLH  IIOHMWXEeHHEM
naBJieHreM. IloJIydeHHBM OCalOK MCIOJIBE30BaJiM Ha CJelypleill CcTalun
Be3 OOMOJIHUTEJILHOM ouMcTKM. XXMC Brumci. OJsS CoaHpgBFsNsO3 (M+1) *:
m/z=540,2; OBHapyxeHo: 540,1.

Cranmsa 6: 4-[3- (ritmaromeTmi) -3- (3'-merun-1H,1 'H-4,4" -
Gunupaszsoji—-1-mun)azerugua-1-mun] -2 ,5-gupTop-N-[ (18) -2,2,2-TpudTop -

1 -meTusTHII] BeH3aMHuIa TpudTOopaleTaT
CMech 4-{3- (umanomeTni)-3-[4-(4,4,5, 5-trerpamernsi-1, 3, 2-

nuokcabopoJiaH-2-wi) —1 H-nnpaszoJ—-1-ui] azeTuaue—-1-mi} -2, 5—oudrTop—N-

[(13)-2,2,2-TpudTop-1-MeTHI>THII] OeH3aM1Ia (28,8 MI, 00,0533
MMOJIB) , Tper-0yTui—-4-0poM-5-MeTmii—1H-nimpa3oJi—-1l-kapbokcuiaTa (15
M, 0,059 wMMosk), TeTpakuc (TpudbeHMIGoCchmH) naytamms (0) (3,1 w™mT,

0,0027 mMmoJsib) M kKapbGoHaTa Hatpusa (17,0 mr, 0,160 mMmoyb) B 1,4-
omokcaHe (1,6 miu) m Bome (0,8 M) HmepeMemmMBalyM B aTMocdepe aszoTa
B TeueHMe Houm npu 100°C. PeaKIMOHHYID CMeCh 5SKCTpaTupOBaJu
sTuIaneTaToM. OOBLeOIMHEHHHE OpTaHUUYEeCKMe CJIOM I[IPOMHEBAJM COJIEBHM
pacTBopoM, CcymuiauM Hal MgS0O,, OUIBTPOBAJIM M KOHIEHTPUPOBAJIM IIpU
[IOHMXEHHOM HaBJieHMM. OCTaTOK OuMmaJuM I[IpM [DoMomy ofpalleHHO—
basoBoM BOXX (mpm pH=2) Cc HOoJydeHMEeM I1IeJIeBOT'O IIPOoAOYKTa B BuUIe
conmmu TOVY. XXMC  BBRIUMCII. 01 CyoHy1FsN5O (M+1)"*: m/z=494,2;

OBHapyxeHOo: 494,0.
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[Tpumep 5. 4-[3-(1H,1"H-4,4"'-Bunupasoj-1-wmi) -3-
(umaHoMeTUI) azeTuauHa-1-mi] -2, 5—gudrTop-N-[ (1S) -2, 2, 2-TpudTop-1-

MeTUIITIII] DeH3aMMIa TpudTOopaleTaT

= O
X N
N-N NH
i F 11 F
7 F
F
&
N-NH
YKaszaHHOe COelIMHEHNEe I1oJry4dyajim Ipn ITOMOIIM criocobos,

AHAJIOTUMYHHX TeM, UYTO oNMcaHe B llpumepe 4, Cranusa 6, HauMHad C 4-
tpomM—-1H-ninpasoa " 4-{3- (umanomMeTwmi) -3-[4-(4,4,5, 5—-TeTpameTmii—
1, 3, 2-ouokcabopojian—2-mj) —1 H-inpa3oJi—-1-ujl] aseTuguH—1-uji}t -2, 5-
oudTop-N-[ (1S) -2, 2, 2-rpudTop-l-MeTmiisTni] 6eHzamMuna. XXMC BEUMCI.
0J1s CpHigFsN,O (M+1)*: m/z=480,2; O6HapyxeHo: 480,0.

[Tpumep 6. 5-[3- (Ina"omeTmi1) -3- (3, 3'-oumMmeTmji-1H, 1 'H-4,4"' -

BunmpaszoJ—1-ui) azeTuauH-1-1mi] ~-N-M30NponminmMpa3ni-2-kapbokcaMnuia

TepudTOpAaLeTaT
— O
M=o
N /
(s Q
3
HN-N
Cranmsa 1: TpeT-ByTnia-3- (HunanomeTnyia) -3-[4-(4,4,5,5-

TerpameTnia-1,3,2-0uokcaboposiai—-2-muj-1H-nupazoja-1-uiaj]azeruima—1-

KapOOKCHUIIAT

CMechb 3-meTuii-4-(4,4,5, 5-Tterpamerusn-1, 3, 2-auokcabopojiaH—-2—
uin) -1 H-nnpa3oJa (1,06 T, 5,10 MMOJIB ) , TpeT-0y TUII-3—
(LMaHOMEeTUIIeH) a3eTUIMH- 1 -kapBoKcujIaTa (1,00 1, 5,15 wmmMoJIB) "
1, 8-mnazadbuumukijo[5.4.0]yHOgen-7-eHa (0,38 MJI, 2,6 MMOJIE ) B

allerouuTpmuiie (20 M) HarpeBaJu mpo 60°C B TeueHme 2 u. IlocJe
OXJIaXIEeHVsS PacCTBOPUTENE YIOaJIAlIM IO MNOHMXEHHHM IaBJieHMeM. Ocalok
ouMmaJiM TIPM I[IOMOWM QIISm-XpoMaTOoTpadmuyM Ha KOJIOHKe C CUJIMKaTeJIeM,
SIIOUPY A SBTUalleTaToM B TIekcaHax (0-60%) C [DoJiydeHMeM LeJIeBOT'O
OponykKTa. EKXMC BEIYUMCJI. oJidg C16H24BN404 (M=-55) *: m/z=347,2;
OBHapyxeHOo: 347,1.

Crangmsa 2: {3-[3-MeTnn-4-(4,4,5,5-rerpamernni-1,3,2~-
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anokcaboposian—2-wuil) —1H-rtupasosi—1-uiji]azerTunanH—3-M1Jl } alle TOHUTPUIIA
I'MOPOXIIOPUL

4,0 H. HCl B 1mokcaHe (3 ™) pobBaBjdajM K pacTBOpPY TperT—
OyTmi-3- (unaHoMeTm) —3- [ 3—-meTmmii—-4- (4,4, 5, 5b—-rerpamermi-1, 3, 2-
ornokcabopoJylaH—2-mJl) -1 H-inpa3oJi—-1-ujl] azeTuinH—-1-kKapbokcuiaTa B
MeTUJIeHXJIOpHUIEe (10 wu1). PeakKUMOHHYK CMeChb I[IepeMellMBaJid I[IpU
KOMHaATHOM TeMIlepaType B TeueHMe HouM. CMeChb KOHUEHTPUPOBAJM IIpU
[IOHVDKEHHOM [NAaBJIEHMM C I[IOJIYyUEeHMEM HeOUMIIeHHOT'O IIPpOoOyKTa B BUIE
HC1 COJIN . EKXMC BEIYUMCJI. oJid C15H24BN,0» (M+1) *: m/z=303,2;
OBHapyxeHO: 303, 1.

Cragmsa 3: S5-{3- (uanomerny) -3-[3-mernin-4-(4,4,5,5-
TerpameTmi-1,3,2-guokcabopojiaH-2-nui) -1H-rtupazoj—-1-uiaj]azerunmuH—-1 -
MJI} ~N-U30IpONNIIIUPa3UH -2 -KapboKCcaMinl

CMech HC1 CoJIn {3-[3-mMmeTn1-4-(4,4,5, 5-TerpameTmyi-1, 3, 2-
nuokcabopoJiaH-2-wmi) —1 H-upaszoJi—1-uil] ase TUONH-3-1JI } alle TOHUTPUIIa
(0,43 1, 1,3 w™MoJb), bS-xJjop-N-m3oOponuinMpasrH—-2-kKapbokcaMuia
(0,24 o, 1,2 wvmoJb) u N,N-gumsonponmiasTmiiammHa (0,63 wja, 3,6
MMOJIE) B TpeT-O0yTWMJIOBOM cmupTe (12 wmj, 120 MMOJIB) HaT'peBaju I[IPU
100°C B TeueHume 4 u. Ilocie oxJakIeHUd PacCTBOPUTENL YHAJNAIM IO
TIOHMKEHHEIM OaBJIEHMEM. Ocanok oummam npu IIOMOIIM biom—
XpoMaToIrpadmr Ha KOJIOHKe C CuiMKarejieM, SJUPYA STUialleTaToM B
rexcaHax (0-60%) ¢ mnoJgydeHueM ILieJileBOT'O MOpolykTa. XXMC BRYMCII.
0J1g Cy3H33BN;05 (M+1)7%: m/z=466,3; OOHapyxeHo: 466,2.

Crangmsa 4: 5-[3- (Ilmanomernsn) -3-(3,3"'-oumeTtnn-1H,1 "H-4,4" -
Gunmupazoji—1-wun)azerunmua-1-muma] -N-u3onponmujinmupasna—-2-xkapbokKkcaMuaa
TpKUQTOpareTaT

YKaszaHHOe coenMHEHMe [IoJIy4aim npu IIOMOIIU CriocofBos,
aHaJIOTMYHHX TeM, UYTO ONMcCaHH B IllpuMmepe 4, CTramusa 6, HauMHasdg C 4-
fbpoM—3-MeTwmJi—- 1 H-rimpaszoJia u 5-{3- (umanomeTny) -3—- [ 3—MeTUIJI—4 -
(4,4,5,5-rerpamMeTnn-1, 3, 2-anokcabopoygaH-2-uj) -1 H-tnpaz3oJ—1-

Wil azeTunuH—1-mi} - N-U30Nponuiiiupa3nH—2-KapOoKkcaMmaa . EKXMC
BEIUMCJI. OJ9 Cp1HygNgO (M+1)*: m/z=420,2; ObGHapyxeHo: 420,1.

MpumMep 7. 4-[3- (UInavomeTmyr) -3—- (3", 5"'-gumeTmii—1H,1"H-4,4"-

funmpaszoJi—1-mi) azeTunuH—1-mi] -2, 5—oudTtop-N-[ (1S) -2, 2, 2-TpudTop-

l-MeTUIISTUII] OeH3aMUn
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/ F
Z F ™%
/
HN-N
CMecChs 4-{3- (umanomeTmi) -3-[4-(4,4,5, 5-rerpamermii-1, 3, 2-

orokcabopoJiaHn-2-wi) -1 H-nnpaszoj-1-wui] azeTuanue—-1-mi} -2, 5—oudrTop—N-
[(13)-2,2,2-TpudTop—-1-MeTuisTui] OeHzammna (329 wMr, 0,610 wMMoOJBb,
n3 lpumepa 4, cramuga 5), 4-0OpoM-3, S-ouMmeTuii—-1H-nmupasoja (206 wr,
1,18 wMmvodis), TeTpakuc (TpudpeHmsnbocodmH) nasuanug (0) (110 mr, 0,098
MMOJIBE) U Kap®OoHaTa HaTpud (320 Mr, 3,0 mMmoJb) B 1,4-nmokcaHe (10
M) /Bonma (5 M) npomyBaiM as0TOM M IlepeMemmBasiM nopu 110°C B
TeueHre 1 u. PeakUMOHHYI CcMechb pasbarisaau EtOAc, NpoOMHBaJIM BOIOM
M COJIEBEM pPacTBOPOM, KOHIEHTpUpOoBaM. OCaIoK cHadajla OuMllaliM IIPU
[IOMOmM CuJMKaresas (sjmoupoBanue 0-100% EtOAc/rekcaHaMM M 3aTeM
10% wMeTaHOJA/OuUxJIOpPMeTaHa) , “ 3aTeM IOpu noomomm — Ipern.—XXMC
(kosoHka XBridge Cl18, osioMpoBaHMe T'PagMeHTOM alleTOHUTPUJI/BoIa,
comepxammMm 0,1% I'MIPOKCUI aMMOHMA, I[IPU CKOPOCTM IHOTOoKa 60
MJI/MMH) C IOJIYUYeHMeM LieJleBoro nponykTa (30 mr, 9,7%). 'H AMP (500
MI', IMCO-d¢) & 12,17 (1H, s), 8,45 (1H, d, J=8,0 Tu), 8,10 (1H,
s), 7,70 (1H, s), 7,34 (1H, m), 6,61 (1H, s), 4,77 (1H, m), 4,62
(24, 4, J=9,0 Tu), 4,39 (1H, 4, J=9,0 Tu), 3,64 (2H, s), 2,22
(6H, s), 1,31 (6H, d, J=7,0 Tu) ppm. XXMC BeuMcJ. »O0Jasg C,3Hy3F:N-;0
(M+H)*: m/z=508,2; ObHapyxeHo: 508,0.

[MpuMep 8. 5-[3- (InavomeTmyi) -3- (3", 5'"-gumeTmi—-1H,1"H-4,4"-
funmpasoJ—1-mi) azeTuouH-1-wmii] - N-U30Nponuiinrpa3nH—2-kapOoKcaMnl

N=— : N=§_4P

N-N N_Q\*'\G HN

(s

l/
HN-N

CMecCh 5-{3- (umanomeTmin)-3-[4-(4,4,5, 5-rerpamerun-1, 3, 2-
omnokcabopoJylaH—-2-wmi) -1 H-npa30Ji—-1-uj] azeTuanH—1-mj} — N—-
M30NponIuInnpa3rnH-2-kapbokcammuna (256 mr, 0,567 MMmoJs, u3 IllpuMmepa
2, craguga 2), 4-6pomM-3, b—auMeTnIIi—- 1 H-iupaszoJia (119 w™MT, 0,681

MMOJIE ) , IOULIUKIJIOTekcuJ(2',4"', 6V —TpunsonponmidnbdeHnii—2-mj) pocdomH -
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(2'-amMmHOOBUDeHMII-2-WJI) (xJop) nayiannsa  (1:1) (67 wmr, 0,085 wMMmOJIB)

n kKapboHaTa uesmsa (550 mr, 1,7 MMmosb) B 1,4-muMokcaHe (2 MI)/Bome

(1 wy1) TpM pasa OpodoyBajgu as3o0ToM. CMech HarpeBajgu nOo 53°C B
TeueHMe 2 u. Cmechs pazfaBiidiu EtOAc, TP OMEIB aJIn COJIEBEIM
PacTBOPOM, KOHLEeHTPpMPpOBalM. IIOJIydeHHEM OCTATOK CHadajla OYMIaJM
Opy IIOMOmMM CUJIMKaresda (smorpoBaHue 0-100% EtOAcC/TekCaHOB M 3aTeM
10% MeTaHoOJIOM/IUXJIOPMETAHOM), U 3aTeM IOpM [OoMomM mper.XXMC
(koJloHka XBridge C18, »sioMpoBaHMe TPaIMEeHTOM alleTOHUTPWII/BoIa,
comepxamyuM 0,1% I'MOPOKCHUI  aMMOHUS, CO CKOpOCTBK IOoTOka 60
MJI/MMH) C [OJIydeHMeM liejleBoro nponmykra (0,1 r©, 40%). 'H AMP (500
MI'i, IMCO-dg) & 8,64 (1H, d4, J=1,5 Tu), 8,12(1H, s), 8,06 (1H, d,
J=8,0 T'u), 7,96 (1H, 4, J=1,0 Tw), 7,71 (1H, s), 4,72 (2H, d,
J=9,5 Tu), 4,49 (1H, 4, J=9,5 Tu), 4,08 (1H, m), 3,68 (2H, s),
2,22 (6H, s), 1,16 (6H, d, J=6,5 Tu) ppm. XXMC BBHYUMCI. IOJ4
Cy1HyeNgO (M+H)*: m/z=420,2; OOHapyxeHo: 420,0.

[Tprmep 9. 5-[3- (Ina"omeTmi1) -3- (3", 5"-oumermsi-1H, 1 'H-4,4"'-
bunmpaszos—-1-ui) azeruauHa-1-mia]-N-[ (13) -2, 2, 2-TtpudTop-1-

MeTUIIDTII] INpasuH-2-kKapbokcamMmnoa TpudTopaleTaT

N:—_XCN—Q—WO

N-N N NH
/] [N F
F
73
HN-N
Crangmsa 1: [3-(3'",5"-numeTrnn-1H,1"'H-4,4 "' -6unupaszsoia-1-

M) azeTuiuH-3-1jl] alle TOHUTPpMUIa THMAPOXJIOPUI

CMecChs Tper-0yTuII-3—- (UMaHoMeTnJ) —-3-[4-(4,4,5, 5-TeTpame -
1, 3, 2-nuokcabopojyiaHn—-2-m1J) -1 H-mnpa30J—-1-mj] azeTuanH—1 -
kapbokcuinara (381 wmr, 0,981 wMvmosns, wu3 IllpuMmepa 1, cramgusg 2), 4-
BpomMm-3, S—numeTmi—-1 H-nnpas3oJa (2006 MI, 1,18 MMOJIB ) ,
TeTpakuc (TpudeHMI(oCchmH) najmagmg (0) (110 w™Mr, 0,098 wMMOJIB) "
kapboraTa HaTpusa (310 wMr, 2,9 Mvmosuws) B 1,4-nmokcaHe (10 mia) wm
Bome (5 mi) npomyBaiu N, u nepememmBaiau npu 110°C B TeuenHue 2 U.
PeaklUMOHHYK CMeCh OQOUIbBTpoOBaNM, pasbaBiasanu EtOAC, 3aTeM IPOMEIBAaJINU
BOOOM. OpraHMUeCKMM CJOV KOHUEHTPHPOBAJM M OUMIMAIM Ha CHUIMKaTrele
(simovpoBaHme 0-100% EtOAc/rTexcane, 3aTeM 0-10% MeOH/IUxJIOpPMEeTaH)

C IoJIydyeHueM TpeT-0yTui-3- (umaHoMeTwm) —3— (3", 5'—-numermin-1H, 1'H-
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Q

4,4'"-ounmpaszoi-1-wi) azerunnH-1l-kapobokcuiaTa (90 wMr, 26%). XXMC

X

BHUMCII. OJia  CygHp5NgO0s (M+H)*: m/z=357,2; OOHapyXeHO: 357,2.
YKazaHHOe IIPOMEeXyTOUHOe CcoeIMHeHre obpabarTeeajgu 4,0M XJIIOPUCTEM
BOIOpOIOM B mOuokcaHe (1,2 wi, 4,9 mMMoJb) B MeTumJeHxJiopunme (1 wI)
opu K.T. B TeueHuMe 2 u., CMeCchb KOHIEHTPMPORaAIM HOocCyXa C
NOJIYyUeHreM 1LeJIeBOoTO OponykTa. XXMC Boumcy. pjag CizHi7Neg (M+H) *:
m/z=257,1; ObHapyxeno: 257,1.

Cranmusa 2: 5-[3- (gmuanomerny) -3-(3',5 " -aumernn-1H,1 "H-4,4"-
Gunupazo—-1-ui)azerunua-1-mun]-N-[ (1S)-2,2,2-tpudprop-1-
MeTHUIIBTIUII ] InpasuH-2-kapbokcaMuaa TpudTopalneTaT

CMecChs [3-(3",5"-oumeTun-1H,1"'H-4,4"'-0unupa3oji-1-
WJI) a3eTulIrH-3-1JI] alleTOHUTpuIIa IuipoxJjopunma (13 wmr, 0,039 mMmoJb),
5-xJjiop-N-[(15)-2,2,2-TpudTop-1l-MeTUISTIUII] IMpPa31Ha-2-kKapOokcaM1Ia
(11 w™r, 0,043 MMOJIB, n3 IIpuMepa 1, crTammusa 4) u N,N-
OUMBONIPONUIIS TUIIaM/HA (28  MKJI, 0,16 MMOJIB) B TpeT-0yTUIIOBOM
ciimpTe (1 M) HarpeBagu no 100°C B TeueHme 2 u. Ilocjie OXJIaXIeHUS
cMech paszbaBiaaiau MeOH M ouumasau OpM oMoy Ipell.-XXMC (npm pH=2)
C ToJydeHMeM l1eJIeBOTO IMNpondyKTa B BuOoe cojJu TOY (4,1 wmr, 22%).
KXMC BRUMCI. 9 Cp1HpsF3NgO (M+H)*: m/z=474,2;; ObuapyxenHo: 474,0.

[MTpumep 10. 5-[3- (InavomeTmi) —-3—- (3-MeTmmji—1H,1'H-4,4"-

funmMpazoJi—-1-mi) azeTuiarH—-1 -1 ] ~-N-M30Nponminnpa3rH-2-kapbokcaMmuna

TpudTOpaLeTaT
N=
N= o
N
N-N \ N
P HN\<
o /]
HN-N

Crangma 1: Tper-ByTui-4-6poM-1H-rinpazoji—1-kKapboKCcuJiaT

YKaszaHHOe coenuMHEeHMe [I0JIy4aim npu TIOMOIU CIriocofBos,
aHaAJIOTMYHHX TeM, UYTO ONMcaHH B IllpuMmepe 1, CTamusa 6, HauMHadg C 4-
OpomM-1H-nmupasosa. XXMC Beumci. piag C,H,BrN,O, (M-55)*: m/z=191,0;
OBHapyxeHOo: 190, 9

Cranmusa 2: 5-[3- (guavomerny) -3- (3-meTun-1H,1 "H-4,4"-
Gunmupazoi—1-uia)azerunmua-1-mnia] ~-N-uzonponmuianmupasnHa—-2-xkapbokKcaMuaa
ToHQTOpaLeTaT

YKazaHHOe COeOMHeHMe IIoJiydaJiM B BuIe coJu TOY I[IpM IIOMOUM
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crnocof0o0B, AaHAJOTMYHEIX TeM, 4YTO onIucaHeH B Ilpumepe 4, Cramusa 6,
HauMHasga Cc 7Tper-0yTumi-4-0poM—1H-nimpasoji—l-kapbokcuiyara u  5-{3-
(umaHoMeTwI) —-3- [3-MeTun—-4-(4,4,5, 5—-rerpameTnii-1, 3, 2-
ornokcabopoJylaH—2-mil) —1 H-inpa30Ji—1-mjl] aseTuaH—1—uj} — N—
M30NPpONIUJNMpa3rnH-2-KapbokcaMria . EXMC BEUMCII. oJd Co0H24NgO
(M+1)*: m/z=406,2; ObuHapyxeHo: 406,1

[Mpumep 11. 5-[3- (UInavomeTm) - 3—- (3"'"-smmja-1H,1'H-4,4"-
funmpasoJi—1-ui) azeTuaomH—-1-ui] -N-[ (1S) -2, 2, 2-TpudprTop—-1-

MeTUIID T ] INpasuH-2-kKapbokcammna TpudTopalneTatT

N-N N NH
! Ihes F
F
Z /
HN-N

YKazaHHOEe COeldMHeHMe IoJiydasiM B Buoe cojgu TOY I[OIpu IIOMOIM
crioco6o0B, aHaJOI'MYHEIX TeM, UYTO ONIMcaHH B Illpumepe 4, Crazusa 6,
HaumMHasa c 5-{3- (umanomeTmy) -3-[4-(4,4,5, 5—-rerpameTrnsi-1, 3, 2-
nuokcabopojaH-2-ui) - 1H-nupaszson-1-mi] aserunuda—1-mj}—-N-[ (1S) -
2,2,2-mpudTop-1-MeTUIIZ T ] IMPpa3H—-2-KapOoKkcaM1Ia (IlpuMep 1,
Crammsa 5) n 4-BpoM-3-sTmii- 1H-ninpasoiia. KXMC BEUMCJI. o4
Cy1Hp3F3NgO (M+1)": m/z=474,2; ObHapyxeHo: 474,0.

llpumep 12. 4-{3- (ImanomMmeTmi) -3- [3'- (rugpokcuMeTmi) —-1H, 1 ' H-
4,4"'"-dunupazon-1-mia]azeruauH-1-muia} -2, 5-aupTop-N-[ (1S)-2,2,2-

TpudTop—-1-MeTUI>TUII] DeH3aMIa TpudTOopaleTaT

F
— o
X N
N-N NH
F T F
F

(o

F
4

HN—& OH

Cranmns 1: (4-Bpom-1H-mmupasoji—5-mji) MeTaHOJI

Terparunpobopar Hatpusa (0,13 v, 3,4 wMMOJb) HDOOABIAIM K
pacTeopy 4-0pomM-lH-mupasoji—-S-kapbajgvnerupma (0,30 o, 1,7 MMOJIB,
npoM3BOACTBa Maybridge) B TeTparuapodypaHe (5 MiI). PeaKUMOHHY
cMechb mepeMemyBaau npu 50°C B Teuenme 1 u. PeakKIMOHHYID CMeChb

TacujM C IIOMOWEBI HAaCHIMEeHHOTO BoOHOTO NaHCO; m  sKCcTparMpoBalu

sTuauneraroM (3x20 wi) . OOBeOIMHEHHEE OplaHUYeCKMe CJIOU IIPOMEBAJIN



102

COJIEBEIM pacTropoOM, BLHICYIIMBAJIA Hano MgSQyq, OUIIL TPOB AU u
KOHLUEHTPUPOBAJY IIPU IIOHMXEeHHOM IaBJIEHUM C I[IOJIyUeHMeM YyKa3aHHOTO
HeOouUUIeHHOTO IpoOyKTa, KOTOPEM Halp AMyI0 VICIIOJIB 30BaJIu Ha
cienyomelr crTaguy ©0e3 OOIOJIHMTEJIbHOM OouMcTKM. XXMC BBHUMCII. OJId
C4H¢BrN,O (M+1)*: m/z=177,0; ObGHapyxeHOo: 176,9.

Cranmus 2: 4-{3- (IlmanomeTns) -3-[3"'- (runpoxcumerms) -1H,1 "H-
4,4'"-6bunupazos-1-mwijazerunua-1-ui}-2,5-guprop-N-[ (15)-2,2,2-
ToUdTOP—1-MeTHUIISTIHUII ] BEH3aMKUIa TpudTOopaleTaT

YKaszaHHOe COeIOMHeHMe IIoJiydaJiM B BuIOe coJu TOY IIpM IIOMOUM
CriocofoB, AaHAaJIOTMUHEIX TeM, 4YTO onoucaHe B Ilpumepe 4, Cramusa 6,
HauMHasa c 4-{3- (umanomMeTwmi) -3-[4-(4,4,5, 5—-rerpamermii-1, 3, 2-
ouokcabopoJyiaHn—-2-mil) —1 H-inpa3oJi—-1-ui] azeTuiudi—-1-ui} -2, 5—ogudprTop—N-
[(1S)-2,2,2-TtpudTop-1-MeTuysTiI] 6eHzavMmma u (4-0OpoM—1H-TIMpas30oJi—
3-wi) MeTaHoJa. XKXMC BoHUMCII. JIS  CopHpFsN,0, (M+1)*: m/z=510,2;
Ob6Hapyxeno: 510,0.

MpuMmep 13. 4-{3- (Ima”HoMeTwm)-3-[3- (IruOopoKCcuMeTIJI) —3 "' —~MeTuJI—
1H,1"H-4,4"'-6unupaszon-1-ui]aszerunua—-1-mia} -2, 5—-ogudrop-N-[ (1S) -

2,2,2-tpudpTop-1-MeTUISTIUII] DeH3aMUI

N= O
NN
N- NH

N
HO F e F
Z SLF

// F
HN-N
Cranmus 1: S1uy-4-6pom—1-{3- (imanomeTtmii) -1-[2,5-nuprop—-4-

({[(158)-2,2,2-TpupTop—1-MEeTUISTIUII ] aMHMHO } KapOOHMII) QEHMII ] a3eTUIMH~

3-min}-1H-rtupasosi-3-KkapbokcujiaT

B IPOOUPKY 0JIs MUKPOBOJIHOBOT'O peakTOpa nofaBJIAIIn
VB3O0MNPONNIIOBHM CIOUPT (10 MII) , DTUII 4-0poM-1H-ninpa30J—3-
KapbokcuiaT (npomu3BoncTea ChemBridge) (788 mr, 3,60 mmMoJb), 1,8-

orazabunmkio [5.4.0]yHgen-7-ed (48,9 w~rj, 0,327 wMMmMoJib) M 4-[3-
(LMaHOMeTUJIeH) azeTuauHa-1-miul] -2, 5S—gudptTop-N-[ (1S) -2, 2, 2-TpudTop-1-
MeTuI2T1i ] OeHzsamun (3 Illpumepa 4, cramus 4, 1,13 r©, 3,27 MMOJB) .
PeaKIMOHHYID CMech IepeMemuBagy 1pu 80°C B Teuenme 2 u. IlocJe
OXJIaAXIEeHMs NO KOMHATHOW TeMNepaTyph, PacTBOPUTEJL YyHOaJldaIu B

BakyyMe. Ocanok OUMINaJIN OpMy  IOoMoOmM  QJsm-xXpoMaTorpadum Ha
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KOJIOHKAax C CUIIMKaTeJieM (nIIIOMpPOBAHUE 0-35% STUJIalleTaToOM B
TeKkcaHax) C I[OJIyUdeHMeM LIeJIeBOTO IIpOoAyKTa B Bule O0eJioM MeHe. ‘H
AMP (500 MI'u, IMCO) 6 8,61 (s, 1H), 8,47 (d, J=8,7 Tu, 1H), 7,34
(dd, J=12,5 wm 6,3 Ty, 1H), 6,62 (dd, J=11,9 m 7,3 Tu, 1H), 4,76
(dt, J~=15,5 wn 7,8 Tu, 1H), 4,61 (d, J=9,2 Tu, 2H), 4,39 (d,
J=8,0 T'u, 2H), 4,32 (g, J=7,1 TIu, 2H), 3,68 (s, 2H), 1,31 (m,
oH) ppm. KXMC  BHUMCII. oJa  Cy1HpoBrFsN:sO3 (M+H) *: m/z=564,1;
OBHapyxeHO: 563, 8.

Cranmus 2: Stuy—-1-{3- (quanomerny) -1-[2,5-audprop-4-({[ (1S) -
2,2,2-TpudrTop—1-MeTHUIISTIUII ] aMIHO } KapOOHMII) QeHMII ] a3eTUIMH~3~UJI} —
3'"-meTni-1H,1 'H-4,4"'-6unupaszsosi-3-KapboKCHUIaT

B npobupky IOJS MMKPOBOJIHOBOTO peaKTopa IIoMellajiM TpeT-—
ByTuJOBHM coupT (1,2 Mia) u Bomy (1,2 w™i), oTmopunm ues3us (683 wmr,
4,50 MMOJIb ) , sTuI-4-6pomM-1-{3- (unaHomeTm) -1-[2, 5—oudpTop-4-
({[(1S8)-2,2,2-TpudTOop-1-METUIIZTUII] aM/HO } KapOOHWJI) beHMJI] a3eTUINH—
3-mn}-1lH-niupaszoj-3-kapbokcuuar (725 mr, 1,28 MMoOJb) UM 3-MeTuJ-4-
(4,4,5,5-TerpameTmi-1, 3, 2-ouokcabopoJiai—2-wuJ) -1 H-Iupas0Jl (401
M, 1,93 wMMoOJIB), 3aTeM pobaBiasgiam Pd-127 (49 wmr, 0,064 MMOJIB)
(mpomusponcTBa Johnson Mathew) . PeakUMOHHYI CMechb HaTpeBaJM OO 85
°‘C B TeueHue 48 u. PeaKUMOHHYK CMeChb OXJaXmaJlM OO KOMHATHOM

TeMIIepaTypPH, 3aTeM pas30aBJIgjXM BOIOM M STWUlalleTaToM. [IOJIYUeHHBIN

BOOHEIM  CJIOM  BKCTpaTrMpoBaJM  BTUJIAlleTaTOM. OpraHUUeCKuUM  CJIou
BeICymmBaJiM Haln Na,SO4 ¥ KOHIEHTPpUPOBRAJM. I[IOJIyUeHHEV  OCamoK
ouMmaJu OpM  IoMomM  QJsl-XpoMaToTrpadum (pIOMpPOBAHNE 30-100%

STUJIAlleTaTOM B I'ekKCaHax) C I[IOJIydeHMeM LeJIeBOT'O IIPOOyKTa B BUIE
Macia. XXMC BeUMCII. OIS CosHpsFsN;0s (M+H)T: m/z=566,2; OOHapyXeHO:
566,0.

Cranmus 3. 4-{3- (IlmaromeTni) -3-[3- (runpoxcumeTny) -3 ' —-MeTniI-
1H,1'H-4,4'-6unupaszsoji—-1-nnj]azerugua-1-mnn}-2,5-gupTop-N-[ (15) -
2,2,2-Tpuprop-1-MeTuiasTni ] 6eH3aMIu

K pacrBopy zTmia-1-{3- (umaHomeTrm)-1-[2, 5-oupTop-4-({[(1S)~-
2,2,2-TpudTop—1-MeTMIIZTIII] aMVHO } KapOOHWII) eHWII ] a3eTUIVNH— 3—WUJI} —
3'-MmeTmn-1H,1"'H-4,4"'-0unnpas3oJi-3-KapboKcuiaTa (35 MI, 0,062
MMoJis) B TI'®@ (0,5 wi) noBGasuasaimu 2,0 M TerparupgpobopaT JUTUSA B

TT® (0,12 w™u, 0,25 MMOJB). PeakKIIMOHHYK CMEeCh I[IE€pPeEMENMBAJIM IIPU
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KOMHaATHOM TeMIepaType B TeueHMe HOUM. PeakKUuMi MeIJIeHHO TacCulu
BOOO¥. BOIHHIM CJIOM DKCTpaIMpoBalIM D>TuUjalleTaToM. OpTaHUMUeCKUN
CJIOM KOHLIEHTPUPOBaJM. [IOJIydeHHEM OCaloK OuMilaJiM [OpY IIOMOMM IIpell.
KXMC (KOJIOHKA XBridge c1ls, BIIOMPOBAaJIA C TpalleHTOM
aleTOHUTPWII/BOOa, comepxammum 0,1% ITUOPOKCHUIA aMMOHW A, npu
CKOPOCTHM IIOTOka 60 MI/MMH) C IOJyUeHMeM leJIeBOTO MNpoOyKTa. 1H aMP
(400 MI'u, CDCl3) & 7,79-7,68 (m, 2H), 7,61 (s, 1H), 6,65 (m, 1H),
6,20 (m, 1H), 4,99-4,89 (m, 1H), 4,68 (s, 2H), 4,60 (d, J=8,5
I'm, 2H), 4,45 (dd, J=8,9 m 2,0 T'u, 2H), 3,38 (s, 2H), 2,34 (s,
3H), 1,41 (d, J=7,0 Twu, 3H). XXMC BoumMcJ. OJag Cy3Hy3F;N-0, (M+H) ™ :
m/z=524,2; O6HapyxeHo: 524,0.

Mpumep 14. Comap 4-[3- (Ina”HomMeTm)-3-(3',5"-oumeTmsi—-1H,1"H-
4,4"'"-0unupaszoi-1-mi) azerunua-1-mia] -2, S-ogudtTop-N-[ (1S)-2,2,2-
ToudbTop-1-MeTHIsTUII] BeH3aMuna U dochopHOM KUCIOTH (MeTommuka 1)

K 4-[3- (uma"omeTwui)-3-(3',5"'-oumernn-1H, 1'H-4, 4 ' -0unupasoj-
1-wun) azseruoud-1-wunl] -2, 5-gudTop-N-[ (135)-2, 2, 2-TpudTop—-1-
MeTuIeTUi] OeHzamuny (24,8 w~r, 0,0489 wMMmMoJb) »DoOaBJAIM DTaHOJ
(0,3 w™imI), ¥ I[OJIYUYEeHHYI CMeChb IIepeMemmMBalJM OO0 oOpa30BaHUA

Ipo3pavHoro pacTBopa. Hobarjaann QOCOOPHYI KUCIIOTY B M3OIPOIIaHOJIe

(0,064 ™y, 1 M, 0,064 w™MMmoOJBL, 1,3 ©DKB.) U IOJIYUYEHHVID CMeChb
nepeMelmBan 2 MVHY TE o} IoJIyueHnueM CyCIIEH3UN. YKazaHHY
CYCIIEH3UD 3aTeM nepeMelmnBan npu KOMHaTHOM TeMIIepaType

HENPEPHBHO B TeUeHMEe HOUM. YKa3aHHYID CMeCh QUIbLTPpOBaJM, UM OCaIoOK
Ha ousTpe ITPOMEIB aJIN MeTUJI-TpeT—- 0y TUIIOBEIM 20MpoM (MTBE) .
YKazaHHHEM O0CamOoK Ha OMUIbLTpe CYyNIMJIM Ha BO3OyxXe C [IOJyUYeHMreM
YKa3aHHOM  TUTYJILHOM  COJIM (26,3 wMT, 88,9%) . InppaxrkTOTPaAMMY
PEHTTEeHOBCKOM IMOpOomKOoBOM Iubpakuuu (XRPD) onpemneldiar OJIS COJU
bocdhopHOM KMCIJIOTH,; OHa IIokKasaHa Ha durype 1. IllepedueHb IIMKOB 2-

TeTa NpuBeneH B Tabimuile 2 HMXe.

Tabmuua 2
2-Tera BricoTa HS
6,848 841 64,7
8,225 135 10,4
11,778 214 16,5
12,854 378 29,1
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13,577 543 41,7
14,741 157 12,1
15,967 589 45,3
16,557 1061 81,6
17,425 216 16,6
18,021 299 23
19,907 1139 87,6
20,791 1300 100
21,267 248 19,1
22,556 le68 12,9
23,777 949 73
24,067 716 55,1
25,698 913 70,2
26,159 434 33,4
27,392 140 10,8
28,647 199 15,3
29,667 251 19,3
30,411 333 25,6
31,213 141 10,9
32,115 84 6,5
32,893 170 13,1
33,572 109 8,4
34,449 108 8,3
35,264 82 6,3
35,741 78 6

36,709 170 13,1
37,381 103 7,9
38,828 63 4,9
39,443 117 9

40,559 88 6,8
41,227 88 6,8
43,396 6l 4,7
44,1 90 6,9

IMpumep 15. Coubs 4-[3- (umaHomeTm)—-3—-(3', 5'-noumeTmi—-1H, 1 'H-
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4,4"-dunnpazon-1-mi) azeTuauH-1-mi] -2, 5—-aupTop-N-[ (1S)-2,2,2-
TpudTOop-1l-MeTMIRTUI] OeH3aMua M GoChOopHOM KUCIIOTH (MeTommka 2)

K 4-[3- (unaHoMeTmJI) —3—- (3", 5'—-gumMeTMII -1H,1'H-4,4"-
funmpasoJi—1-mi) azeTuamH—1-mi] -2, 5—ogudTop-N-[ (1S) -2, 2, 2-TpudTop-
l-meTmiisTi] Senzammuny (24,6 wmr, 00,0485 MMoJib) @mDoOaBJSIM STaHOJ
(0,3 MJI) M IIOJIYUYEHHYD CMeChHb repeMelmMeanamu OO obpasoBaHuUA
Ipo3padYHoro pacTeopa. JobaBianu GOCOOPHYK KUCJIOTY B M30MIPOIaHOoJe
(0,063 ™1, 1 M, 0,063 wMMOJB, 1,3 DKB.) U TIOJIYUYEeHHYID CMeChb
[lepeMellMBaJiM B TedeHMe 2 U C I[IOJIYyYeHMeM CYCIIEH3UM, KOTOpYyl 3aTeM
HEINPEPHEBHO IepeMellBajin B TeueHMe HOUM. YKa3aHHY CMeChb
duybTPOBANM, M OCamOK Ha QUIbBTpe NIPOMEBAJIM MEeTUII-TPeT-0yTUIIOBEM
s0MpoM. VYKaszaHHBM OoCalok Ha (uiIbTpe CyIMJIM Ha BO3OyxXe C
IoJiyuyeHmueM yKa3aHHOM TUTYJILHOM COoJIn (26,27 MT', 89,5%) .
OIndbpaxkTorpamma XRPD omnpemejieHa IJa con  GOCHOPHOM KUCIJIOTH U

moxasaHa Ha durype 2. IllepeueHb NMKOB 2-TeTa IpuBeleH B Tabianie 3

HIXE .
Tabmuua 3

2-Tera |BrCcOTa H%

6,884 499 54,1
8,305 90 9,7
11,868 165 17,9
12,945 302 32,8
13,685 411 44,6
14,831 125 13,6
16,116 368 40

16, 656 818 88, 8
17,528 184 19,9
18,135 278 30,1
20,003 845 91,7
20,898 921 100
21,335 178 19,3
22,409 139 15,1
22,701 135 14,6
23,894 711 77,2
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24,796 535 58,1
25,821 778 84,4
26,266 245 26,6
27,483 122 13,2
28,742 160 17,4
29,761 208 22,6
30,539 237 25,7
31,331 111 12

32,176 55 5,9
33,026 134 14,5
33,714 88 9,5
34,542 69 7,5
35,263 60 6,5
35,829 48 5,3
36,838 108 11,8
37,369 64 7

38,956 53 5,8
39,631 89 9,7
40,7 75 8,2
41,298 71 7,7
43,504 54 5,9
44,228 76 8,3

llpumep 16. Couab 4-[3- (umaHomeTm)-3—-(3',5'-oumeTni-1H, 1"'H-
4,4"'"-ounupazon-1-mi) azeTuauH—-1-mi] -2, b—-aupTop-N-[ (1S)-2,2,2-
TpudTOop-1-MeTUIRTUII] BeH3aMuIa ¥ bochopHOM KUCIIOTH (MeTommka 3)

K 4-[3- (unaHoMeTMJI) —3—- (3", 5'-gumMeTH -1H,1'H-4,4"'-
funmpaszoJi—-1-mi) azeTuanH—1-ui] -2, 5—ogudTtop-N-[ (1S) -2, 2, 2-TpudTop-
1-MeTuI2TIII ] DeHzaMUIy (98, 93 MI, 0,195 MMOJIb ) no6aBJIgJIn
M30MIPONIaHOJ (1,23 ™), ¥ TOJIYUYEHHYI CMeChb IIepeMellMBajM IO
o0pasz0BaHMAa I[IPO3PauvHOTO pacTeopa. HobaBiaaiM GOCOOPHYI KUCIOTY B
M30IIPOTIIaHoJIeE (0,273 w, 1 M, 0,273 MMOJIb, 1,4 3KB.), "
MMOJIYUEeHHYI CMeCh IepeMemmBa 1 u 1npm  70°C ¢ [OOJIydYeHVEM
CYCIIeH3UM. [ToslyuyeHHYO CYCIIEH3UIO OXJIaXIOaJIn oo KOMHAaTHOM

TeMIIepPaTy PRI n IIepeMellBaJlll B TedeHle HOUM. YKazaHHYID CMeChb
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duIBTpOBAJM, WM OCAaIOK Ha OQWJILTPEe IIPOMEBAJIM METUII-TPeT—0yTUIIOBHM
spupoM. VYKazaHHHM OCamoK Ha (uiIbTpe CymmMaIM Ha Bo3dyxe C
[IoJIydeHreM yKasaHHOM TUTYJILHOM COoJIM (109,1 MI, 92,4%) .
IndppaxkTorpaMma XRPD omnpenejeHa IJS CoJu  QOCOOPHOM KMUCJIOTH U

nmokaszsaHa Ha Ourype 3. IlepeueHb IMKOB 2-TeTa IpuBeleH B Tabuuie 4

HIDXE .

Tabmmua 4
2-Tera BricoTa H3
6,856 1268 100
8,237 133 10,5
11,765 209 16,5
12,859 343 27
13,596 472 37,2
14,74 127 10
15,931 403 31,8
16,569 912 72
17,425 177 13,9
17,9064 80 6,3
18,495 117 9,2
19,926 876 69
20,783 865 68,2
21,274 197 15,6
22,561 152 12
23,727 634 50
24,637 370 29,2
25,706 443 35
26,157 290 22,9
27,597 117 9,3
28,627 120 9,5
29,682 151 11,9
30,389 186 14,6
31,186 103 8,1
32,128 55 4,3
32,872 98 7,7
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33,483 12 5,7
34,435 87 6,8
35,257 42 3,3
35,742 56 4,4
36,667 95 7,5
37,413 84 6,7
39,574 56 4,4
41,182 60 4,8
44,124 64 5

Ipumep 17. Coub 4-[3- (uma”HomeTm) -3—-(3', 5'-oumeTrni—1H, 1 "'H-
4,4"-ounupaszois-1-mi) azeTuaui-1-mi] -2, 5—-ogupTop-N-[ (1S)-2,2,2-
ToubTop-1-MeTHsTUII] BeH3aMmuna U dochopHOM KUCIOTH (MeTormuka 4)

Cragmsa 1: Comabs 4-[3-(gmavomernii)-3-(3',5'-oumernn-1H,1' "'H-
4,4"-6unupaszsosn-1-mi)azeruauH-1-uin]-2,5-guprop-N-[ (1S)-2,2,2~-
TpudTop-1-MeTHuasTHII ] 6eHzamMuna 1 GocPopHOM KMCJIOTE (HEOUMIIEHHAS)

K mnpospauHoMy pacTrROpy 4-[3- (uma”HoMeTm)-3-(3',5"'-oumMeTnii-
1H,1'H-4,4"'-6unupaszon—-1-ui)azerunud—-1-mi] -2, 5—-ogudTop-N-[ (1S) -
2,2,2-mpudpTop-1-MeTMII>TIII] OeH3aM1Ia (405,0 1, 798,1 MMOJIB) B
MeTaHoJe (520,0 M) m msomnponaHosie (2550,0 i) npu 50°C mobaBiiaim
BOIOHHM pacTBOp 85% dochopHom kmcjorTe (119,65 1, 1037,8 MMOJBL) B
M3OIIPOIIaHoJIE (120,0 w1) B TeueHuMe 18 MMHYT C oOpasoBaHUEM
cycrneHsuu. IloJIyUeHHYD CYCIeH3U IepeMemmBaiu npu 50°C B TeueHue 1
Y., BaTeM K CYCIHeH3uM »JobdaBidiam H-TenraH (4050,0 my) B TeueHue 40
MMH, TIPpU [OIOIepXaHUM BHYTPeHHEeM TeMIepaTyph CYCIeH3UuM Mexny 46 u
53°C. TIlocye moGaBJjieHMS H-TelTaHa CYCIeH3MI IIOCTENleHHO OXJIaxXnalin
0O KOMHATHOM TeMIepaTypH M IIepeMemlMBaJIM B TedeHre 19 4YacoB InOpu
KOMHaTHOM TeMIlepaType. TBepnoe BEleCTBO codupau nyTeM
duIbTpauMM, IOIPOMEEBAJIM CMeCBK WM30MIpollaHoJla M H-TenTaHa (3:10 mo
obbeMmy, 2x700 my) M 3aTeM H-TenTaHoM (3x550 MJjI), M BHCYyIMBAaJIM IIOX
BakKyyMOM TIpM KOMHATHOM TeMIepaType B C [IOJyUYeHMeM HeOUMIeHHOU
comm 4-[3- (uma”HomMeTw) -3—-(3',5"'-aumeTnnn  -1H, 1'H-4, 4'-0bunmpazsoji—
1-wm) azernouda-1-wuil] -2, 5-guo¢rTop-N-[ (1S) -2, 2, 2-rpudrop—-1-
MeTHUISTUII] OeHz3aMmuaa u QocdopHOM KMcJoTH (434,6 1, BHxOom 89,9%).

Cramms 2: Cojpb 4-[3-(nimavomerwmi)-3-(3',5"'-gumernsn-1H,1 "'H-
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4,4'"-6unupazos-1-wi)azerunua-1-mi] -2 ,5-guprop-N-[ (15)-2,2,2-
TpudTOop-1-MeTHuIsTHI ] 6eH3aMmuIa 1 QOCPOPHO KMCJIJIOTH (OUMIIeHHAS)

B KPYTUIOOOHHYIO KOJIDY BMEeCTMMOCTBIO 22 JI, OCHalleHHYI
[IOOBECHEM IIepeMelMBallM MeXaHM3MOM ¥ TepMOoIlapol, IIOKPHETOM
TedJIOHOM, mobaBiaganam coJib  4-[3- (uma”"HoMeTwJI) —-3- (3', 5'-oumMeTmsr -
1H,1'H-4,4"'-ounupaszoya-1-mi) azerunquea—1-mi] -2, S—aupTop-N-[ (1S) -
2,2,2-1pudTop-1-MeTMIIDTIII] OeH3aM1Ia u bocdopHOM KMCJIOTE co
Crammm 1 (958,3 1, 1583 MmoJsb) u MeTaHoJs (MeOH, 9583,0 wMiu) 1npwm
KOMHATHOM TeMlepaType. IOJYUeHHYH CYCIeH3uo HaTrpeBaigu mo 50°C c
[IOJIYyYeHMeM  IIpO3padHoro, CBeTJIO-OpaHXeBOT'O  pacTsBoOpa. PacTeOD
OOIIOJIHUTEJIBHO QUIIBLTPOBAJIM, IIEPEHOCUMIIM O00paTHO B KOJIOY 22 J U
HarpeBaJM OO KUIIEHMS IOJIS OTIOHKM MeTaHoJia (4793 1, 6090 Mia) B
TeueHre 70 MMH. 3aTeM B KoJOy »nobaBjaiau u3oNponaHos (7700 mi) B

TeueHre 30 MMH IOpM HOOOEPXaHUM TeMIlepaType pacTBopa Mexny 50 u

65°C. [locye  3apepmeHMsa OOOABJEHMA  M30MIpPOIaHOJa IO  IIOPLUMAM
no0aBJIAIn H-TeNlTaH (14400 MJT) npu COXpPaHEeHUNU OCTOPOXHOM
OIUCTUJJIALMM CMecCHu pacTeopuTesiert (MeOH, IPA u H-TelTaH) B TeUeHUEe
2,5 u. B ofmey CJOXHOCTM IUCTUIIIMpoBaiM 10818 r© (15000 mMy) cmMmecwu
pacTBopuTesyet. IloJIydeHHYI CYCIEeH3MID IIOCTeleHHO OXJaxIajau OO
KOMHATHOM TeMIepaTyph M 3aTeM IIepeMemmBajJM B TeueHue 17 U Opu
KOMHAaTHOM TeMIIlepaType. TBepmoe BemeCcTBO cobupaiau nyTeM

(]_)I/IJ'H::TpaLU/H/I, IIPOMEIBaAJIMM CMeCBIO M3OIIPOIIaHOJIa WM H-I'ellTaHa (1:5 1o

obweMmy, 3000 mJ) c nocjemyiomel MOPOMBBKOV H-TenTaHoM (3x4000 mj) wm
CymMJIM IO BakKyyMOM IIpM KOMHATHOM TeMIepaType C [DOJy4YeHMNeM
TUTYJIBHOTO COeOMHEeHMSs B BUIe KPUCTAJJIMUECKOT'O IIOpollka I'pPA3HO-
Bejsioro uBera (925,7 r, BEHXOO 96,06%).

IIpu nowmomy XRPD HNOOTBEepOMJIM, UTO YyKaszaHHasg cCcoJib QochopHOM
KUCJIOTE ABJisgeTca 1:1 coJybop IO IokazaTenaMm H SAMP, u [okas3alu
CTelNeHL KpHucTalIMuHocTu. ‘H AMP (400 MI'wu, JIMCO-dg): & 9,35 (br.
s, 4H), 8,50 (d, J=8,9 Tu, 1H), 8,11 (s, 1H), 7,70 (s, 1H), 7,34
(dd, J=12,5, 6,4 Tu, 1H), 6,61 (dd, J=12,0, 7,4 Tu, 1H), 4,86-
4,69 (m, 1H), 4,61 (d, J=8,9 Tu, 2H), 4,38 (d, J=8,9 Tu, 2H),
3,64 (s, 2H), 2,21 (s, 6H), 1,30 (d, J=7,1 Tu, 3H); 3C AMP (100
MI'i, [IMCO-d¢) & 162,8, 156,7 (d, Jez=246,5 Tu), 146,9 (d,
Jey=236,1 Tu), 141,6 (dd, JI~=13,0, 11,7 Tu), 140,3, 138,3, 125,8
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(aq, Jer=281,8 Tu), 125,6, 117,2, 116,4 (dd, Jc=22,3, 4,6 Tu),
115,1, 111,3 (dd, Jeg=15,7, 5,8 ITm), 107,77 , 102,0 (dd, Jc=29,5,
4,5 Tu), 62,3, 57,7, 57,7, 45,8 (qgq, J=30,5 Tu), 27,0, 13,3 (d,
Jeg=1,7 Tu), 11,7. Cy3HyFsN;O (BuumMcyg. MW 507,46); XXMC: (EI) m/e
508,1 (M'+H). DSC mOeMOHCTPUPYET OCTPHM MUK IJIaBJeHMS Ha IPpUMEepPHO
227,62°C (HauaJl0o Ha 224,45°C), «kak I@nokKasaHoO Ha o¢urype 4A.
TUTYJILHOE COeOMHeHMe INeMOHCTPUpYeT IIoTepk Macce Ha 0,129% BILIOTH
no 200°C, Kak TIokaszaHo Ha Ourype 4B. IudppaxkTorpamMa XRPD
ompeneyieHa nJa coJu GocPopHOM KMCIOTH M IIoOKa3aHa Ha Odurype 4C.

[lepeyeHb NIMKOB 2-TeTa IpuBeleH B Tabiuie 5 HUXe.

Tabmmua 5
2-TeTa | BrcoTa H%
6,805 8160 100
7,278 56 0,7
8,164 230 2,8
11,065 68 0,8
11,685 1060 13
12,798 260 3,2
13,512 920 11,3
14,667 110 1,3
15,923 686 8,4
16,49 2186 26,8
17,022 236 2,9
17,292 111 1,4
17,991 137 1,7
18,448 703 8,6
19,827 1407 17,2
20,677 2119 26
21,236 199 2,4
22,079 275 3,4
22,421 406 5
23,592 2119 26
24,635 424 5,2
25,317 296 3,6
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25,64 674 8,3
26,1061 363 4,5
27,284 94 1,2
27,989 198 2,4
28,628 118 1,4
29,63 135 1,7
30,419 455 5,6
32,099 60 0,7
32,832 148 1,8
33,346 166 2

34,436 447 5,5
35,711 117 1,4
36,719 295 3,6
37,349 135 1,7
38,802 53 0,6
39,585 108 1,3
40,565 64 0,8
41,224 260 3,2
42,44 68 0,8

llpumep 18. Coub 4-[3- (umaHomeTm)-3—-(3',5'-oumeTmin-1H, 1 'H-
4,4"'"-ounupazoy-1-mi) azeTuauH-1-mi] -2, 5—-aupTop-N-[ (1S)-2,2,2-
TepudTOoP—1-MeTUIISTUII] BeH3aMuIa u XJIOPUCTOBONOPOOHOM KM CJIO TEL
(MeTonomuka 1) .

K 4-[3- (unaHoMeTuJI) -3- (3", 5'-gumMeTm -1H,1'H-4,4"'-
funmpaszoJi—1-mi) azeTuanH—1-mi] -2, b—ogudTop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTHIInTIMII] OeH3aMUOy (97,64 wmr, 0,192 MMOJIL) nobapJjaaaImu 2-—
ByTaHosn (1,2 M™MJI), ¥ IOJY4YeHHYI CMECh I[IepeMelMBaliM B TeueHue 2
MWH C [IOJIy4YeH M EeM IIPO3PAaYHOTO pacTBopa. Dobasianu
XJOPUCTOBOOOPOIHYID KUCJIIOTY B M30NpolaHoJie/M3onponuialierare (0,29
My, 1M B IPA/IPACc wus 3,7M HCl B IPAc, 0,29 MMmoJb, 1,5 »kB.) C
IIOJIy4YeHMeM IIPO3PadHOI'o pacTBopa. lIOJIydeHHEM pPacTBOp IepeMellMBaJiu
B TeueHMe 6 MMHYT C IIOJIYYEeHMEM CYCIeH3UM. YKa3aHHYK CYCIeH3UD
3aTeM I[epeMelMBaJM IIPpM KOMHATHOM TeMIepaType B TeueHMe 5 UYacoB.
3arTeM CycCchHeH3u©w QUIBLTPOBAaJM, M OCalokK Ha (uiIbTpe HOpoMeeaiu MTBE.

YKaszsaHHEN oOCalok Ha O(MJIbTpe CYymIMJIM II0I BakKyyMOM B TeueHMe 12
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yacoB npu 45-50°C ¢ moJyyeHMeM TUTYJILHOM coyiu (97,8 wMr, 93,4%).
DSC m»OeMOHCTPpUPYeT OCTPHM I[IMK ILJIaBJIeHMsa Ha OpuMepHo 213,07°C
(Havyajsio Ha 209,22°C), kak IoKasaHO Ha o¢urype bA. TUTYJLHOE

coenuMHeHMVe IEeMOHCTPUPYeT IoTepl Macck Ha 4,635% Bmiore nmo 210°C,
KakKk TIIoka3aHo Ha O®urype 5B. JudparkTorpamma XRPD onpenesieHa moJid
COJIM  XJOPUCTOBOONOPOIHOM KMCJIOTEHL M IIokKaszaHa Ha Ourype 5C.

[lepeyeHb TIMKOB 2-TeTa IpuBelleH B Tabiulle 6 HUXE.

Tabmmiua ©
2-Tera | BricoTa H3
7,067 208 38
12,234 289 53
13,716 308 56,4
14,48 133 24,4
14,784 295 54
15,459 289 52,9
16,259 181 33,1
16,6009 359 65,7
17,121 347 63,5
19,486 129 23,5
20,439 147 27
21,259 95 17,4
22,865 223 40, 8
23,857 335 61,3
24,771 546 100
25,704 204 37,4
26,496 284 51,9
27,429 334 61,1
28,354 194 35,6
28,71 106 19,3
31,472 70 12,8
31,84 117 21,4
34,09 117 21,5
40,551 58 10,6
41,48 75 13,8
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‘44,075‘ 53 |9,7|

Mpumep 19. Coue 4-[3- (uma”HomMeTwmir)-3-(3',5"'-oumMeTmt —-1H, 1'H-
4,4"-dunupazon-1-mi) azeTuauH-1-mi] -2, b—-aupTop-N-[ (1S)-2,2,2-
TendTOoP—-1-MeTUIIBTUII] OeH3aM1Ia u XJIOPUCTOBONOPOOHOM KV CJIO TEL
(MeTomomuka 2) .

K 4-[3-(umaHomeTmy)-3-(3', 5'-numeTrmii—1H, 1'H-4, 4" -Ounmpas0Ji—
1-unn) azserunuua-1-miu] -2, 5S—-ogudTop-N-[ (1S) -2, 2, 2-TpudpTop—-1-
MeTUJIZTUII] 6eH3aMUIy (52,12 MT, 0,103 MMOJIE ) nobaBJigsu
nzonpornasos (0,5 M), ¥ NOJYyUYeHHYK CMeChb IIepPeMellMBaJii B TeUeHMe
3 MMH Q0o ofpa30oBaHMA IIPpO3padHOIr'o pacTBopa. 3aTeM HDOOaBJAIU
XJIOPUCTOBOLOPOIHYIO KUCJIOTY B M30MPOoIlaHoIe/N30oNpoNInuialleTaTe
(0,144 w™n, 1M B IPA/IPACc m3s 3,7M HCl B IPAc, 0,144 wmvosns, 1,4
5KB.) C IIOJIydeHMeM IIpO3padHOT'O pacTBopa. IIoJIlydeHHHM PaCcCTBOP
lepeMellMBajiM B TedeHMe 6-8 MMHYT C IIOJIyYeHMeM CYCIeH3UU.
YKaz3aHHY CYCIIeH3MI 3aTeM IIepeMellMBajiM IIpY KOMHATHOM TeMIepaType
B TeueHMe 5 dYacoB. 3aTeM CYCIeH3MDOD OQUIbBTPOBa M, M OCaIOK Ha
bunsTpe npoMeean MTBE. VkKa3aHHHM OCaIOK Ha OMIbTpe CYyMIMJIM Ha
BOBIOYXeE o} IoJIyuyeHneM TUTYJILHOM CoJIn (51,2 MT, 91, 6%) .
ODudpaxkTorpamma XRPD oInpenejyieHa  IOJA COM  XJIOPUCTOBOIOPOOHOM
KMCJIOTE M IIOkKa3aHa Ha Odurype 6. llepedeHb NMKOB 2-TeTa IIPUBEIOEH B

Tabauile 7 HMXe.

Tabmuua 7
2-Tera | BreicOoTa H?
6,967 164 47,1
12,082 267 76,8
13,388 202 58
13,71 150 43,1
14,831 101 29,1
15,438 97 27,9
16,243 174 50,1
16,634 348 100
16,97 189 54,2
17,576 76 21,8
19,0672 96 27,5
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20,758 141 40,6

21,163 94 27,1

22,879 110 31,7

23,928 115 33

24,7735 128 36,8

25,097 149 42,9
26,444 120 34,4
26,7767 112 32,2
27,416 147 42,3
28,344 105 30,2

28,6086 105 30,2

29,508 58 16,7
30,156 67 19,2
31,853 50 14,3
41,126 44 12,7

Mpumep 20. Coupr 4-[3- (uma”HomMeTwmi)-3-(3',5"'-oumeTms1 —-1H, 1"'H-
4,4"-ounupazoi-1-mi) azeruauH-1-mi] -2, S-aupTop-N-[ (1S)-2,2, 2-
TpudTOop-1-MeTUISTMUII] BeH3aMuIa M OPOMUCTOBONOPOIOHOM KMCJIOTEH

K 4-[3-(umadomeTmy)-3-(3', 5'-oumeTnsi—-1H, 1'H-4, 4" -Bunmpaz3oJi—
1-uya) azserunuua-1-miua] -2, 5S—-oudpTop-N-[ (1S) -2, 2, 2-TtpudpTop—-1-

MeTUJISTII ] OeHzaMUIy (54,74 MI, 0,108 MMOJIb ) no6aBJIaJIN
nzonponasos (0,6 MI), M IIOJYyUYeHHYK CMeChb IIepeMellMBaJli B TeueHNe
3 MWH c [IOJIYUEeHUEM IpoO3payvyHoTo pacTBoOpa. HobaBisanu
OPOMUCTOBOHNOPOOHYID KMKCJIOTY B M3omOponaHosie/Bome (0,151 ™, 1M
IPA/Boma oT 48% HBr B BOome, 0,144 mMmoJs, 1,4 5KB.), B pesyjabTaTe
yero IoJydalM IIpO3PauHHlM pacTBOP, KOTOPHM 3aTeM IIepeMellMBallM B
TedeHMe 8 MMHYT C o0O0pa30BaHMeM CyCIeH3MM. VYKa3aHHYD CyCIeH3U
IepeMellMBaay [OpY KOMHATHOM TeMIepaType B TedueHue L u. 3BaTem
CYCIIeH3M OUIILTPORANN, M ocamok Ha O(uiabTpe npoMeBaJin MTRBE.
YKazaHHHEM O0CamoK Ha OWUIbLTpe CYyNIMIM Ha BO3OyxXe C [ODOJyYeHMNeM

yKasaHHOM TUTYJbHOM coym (53,12 wMr, 83,7%). DSC IeMOHCTPUPYET

OCTPHIM TIMK IJIaBJIEHMS Ha npuMepHo 203,19°C (Hauvanmo Ha 199,26°C),

Kakr IIOKaz3aHO Ha CDMI'ype TA. TUTYyJILHOE COeIMHEeHNe OTeEMOHCTPHPYET

TOJILKO HeOOJIBMYI I[I0Tepild MAaCCH BILJIOTH IO nOpuMepHo 100°C, kak
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nokasaHo Ha Ourype 7B. JIudpakTorpamMma XRPD onpenejieHa OIS COJIM
BPOMMCTOBOOOPOOHOM KMCJIOTEHL U TIOKasaHa Ha Odurype 7C. IlepeueHb
IMKOB Z2-TeTa [pubeleH B Tabiulle 8 HUXe.

Tabauila 8

s}

2-TeTa | BrcoTa H

7,007 254 36,6

12,179 139 20,1

12,445 116 16,8

13,468 86 12,4

14,377 297 42,9

15,042 65 9,4

15,622 192 27,6

16,211 140 20,1
17,051 281 40,5

17,407 87 12,5

18,5 62 8,9
19,583 121 17,5

20,222 308 44,4

21,104 347 50

22,821 376 54,2

23,484 338 48,8

23,663 137 19,8

24,279 137 19,8

24,889 693 100

25,425 171 24,7

25,99 76 11

26,62 203 29,3

27,095 330 47,6

27,483 116 16,7

28,208 382 55,1

28,572 159 22,9

29,801 134 19,3

30,33 89 12,8

31,278 160 23
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31,971 66 9,5

33,731 118 17,1

34,608 103 14,8

35,638 68 9,8
36,746 111 16
38,497 72 10,3

39,297 112 16,2

40,476 98 14,2

41,364 169 24,4

43,37 68 9,8

43,804 60 8,7

puMmep 21. Comap 4-[3- (uma”HomMeTm)-3-(3',5"-oumeTmsi—-1H,1"H-
4,4"'"-0unmupaszoi-1-ui) azerunua-1-mia] -2, S-ogudptop-N-[ (1S)-2,2,2-
ToudbTop-1-MeTHIsTIUII] BeH3aMmuIa ¥ CepHOM KUCJIOTH (MeTormmka 1) .

K 4-[3-(uma"omeTwmi)-3-(3',5"'-oumernn—-1H, 1 'H-4, 4 ' -Ounupa3oji-
l-wnn) azerunuea-1-mi] -2, 5—-oguprTop-N-[ (1S)-2,2, 2-rpudrop-1-
MeTuIsTUII] Oedzavmny (47 wmr, 0,103 MMmoJb) I»OO0aBJIAJIM WM3OIPOIIAaHOJI
(0,5 ™JI), ¥ TOJYYEeHHYK CMeChb IepeMelMVBaJiM B TedueHue 3 MMH C
IIOJIydeHMeM I[IpO3padHoIro pacTBopa. HofaBidajM CepHYyKR KHUCJIOTY B
usomnpornadojye/some (0,5 M B IPA oT 98% cepHoit xkucjgoTH, 0,051
MMOJIE , 0,55 3KB.), B pesyjbTaTe UYel'o [IOJydYaM IIPO3PauHLM
PacTBOpP, KOTOPHM 3aTeM IIepeMelMBalyM B TeudeHMe 6-8 MMHYT C
oBpas3oBaHMeM CYCIeH3UM. VYKa3aHHYl CYCIeH3MIO 3aTeM IIepeMellMBalil
IpY KOMHATHOM TeMIepaType B TeueHre 5 UYacoB. 3aTeM CYCIeH3UD
bunpTpOBaIM, ¥ O0CaloK Ha OUILTpe OpoMEBagM MTBE. VYKasaHHBMN

oCcaloK Ha O(UIBETpe CyIMIIM Ha BO3OyXe C IOJIydeHUMeM TUTYJBHOM COJIU
(18,84 mr, 33,6%). DSC OeMOHCTPUPYET OBe SHIOOTepMH Ha 136,16°C u
146,97°C (HauajJio Ha 122,15°C) wu ocTpyio 5SHOoTepMmMy Ha 259,16°C
(HauaJjio Ha 255,09°C), kKak II0OKas3aHO Ha oO¢urype B8A. IIudpakToTpaMma
XRPD ompellelleHa IOJS COJIM CepHOM KMCJIOTH M ToKasaHa Ha durype 8B.

[lepeyeHb TIMKOB 2-TeTa TpWBeleH B Tabiuile 9 HWXe.

Tabauiia 9

[sie}

2-TeTa |BrcoTa H

3,742 151 18,4
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7,322 228 27,7
9,892 93 11,3
12,57 74 9

13,0642 56 6,8

14,713 341 41,4

16,307 81 9,8

17,412 60 7,3

18,978 125 15,2

19,628 823 100

20,982 73 8,9

21,256 212 25,8

22,041 66 8
24,625 691 84
25,902 66 8
26,529 123 15

27,083 174 21,1

28,18 175 21,2
30,706 91 11,1
32,369 53 6,4
34,766 96 11,6
38,298 50 6

38,663 74 9

42,485 48 5,8

llpumep 22. Couab 4-[3- (umaHomeTmy)-3—-(3',5'-oumeTmi—-1H, 1'H-
4,4"'"-dunupa3zon-1-mi) azeTuauH—-1-mi] -2, b—-aupTop-N-[ (1S)-2,2,2-
TpudTOop-1-MeTUIRTUI] OeH3aMKIIa ¥ CepHOM KMUCIOTH (MeTomuka 2)

K 4-[3-(umanomeTmy)-3-(3', 5"'-oumeTrmn—-1H, 1'H-4, 4" -bunmpaz3oJi—
1-wn) azeruouba-1-wuil] -2, 5-gud¢Top-N-[ (1S) -2, 2, 2—-1rpudrop—-1-

MeTUMIJISTHJI ] ODeHzaMUIy (27,91 MI', 0,055 MMOJIb ) no6aBJIaJIn
mnzonponasosg (0,5 mia) c obBpaszoBaHMEM UYMCTOTO pacTBopa. JJobaBJjdaim
CepHYK KHCJIOTY B BOIe (1,0 M, 0,06 MMOJIBL, 1,09 2kxB.), WU
[IOJIYUEeHHY CMeCchb IIepeMelMBaliM C  IIOJIydeHMeM  CYCIIeH3UM. STy
CYCIeH3UIO HarpeBaJXM IO 60°C u TmepeMemMBaIM OO  [HOJYUYEHUS

NpO3PavHOTO pPacTBoOpa. OTOT pPacTBOP OXJaXIaJyM OO KOMHATHOM
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TeMIIepPaTYPH M HENPEPHBHO IepeMellMBaliM B TeueHMe HOUM. I[IOJIyUYeHHYI
CMeChb QUILTPOBAaJIM, M OCaloK Ha O(uiIbTpe nOpomeleaan MTBE. Ocamox Ha
dMIILTPe CYIMIM Ha BO3IyxXe C IoJyYeHMeM YKa3aHHOW TUTYJILHOM COJIN.
IndppaxkTorpamma XRPD omnpemejleHa OJ4 COJM CEPHOM  KMCJOTH U
nokasaHa Ha O®urype 9. IllepeueHb IIMKOB 2-TeTa IIpuBeleH B Tabiule
10 Hmxe.

Tabmguiia 10

2-TeTa | BrcoTa H3

4,843 191 22,5
7,313 218 25,8
9,856 116 13,7
12,556 95 11,2
13,61 57 6,8
14,703 361 42,6
15,261 64 7,5
16,309 147 17,3
18,941 149 17,6
19,011 847 100
20,952 113 13,3
21,242 241 28,4
21,708 100 11,8
24,609 620 73,2
26,513 130 15,3
27,026 126 14,8
28,19 167 19,7
30, 659 86 10,1
32,346 60 7

34,711 108 12,7
38,597 82 9,7
41,082 55 6,4
42,435 43 5,1

IIpuMmep A: AxHaim3 JAK-KMHaBH In Vitro
CoenmmMHeHMd, OIMCAaHHEIE B HaCTOAMEeW 3adBKe, I[IPOBEepAJIM Ha

AKTVBHOCTb I/IHI‘I/I@I/IpOBaHMF[ JAK-MUIIeHe B COOTBETCTBUM CO CJleIYIIVM
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aHaJmu3oM 1in vitro, onucaHHeM B Park wuw  gp., Analytical
Biochemistry 1999, 269, 94-104. Karamnueckume pomeHel JAKl (a.k.
837-1142), JAK2 (a.x. 828-1132) m JAK3 (a.x. 781-1124) yejoBeKa
c His-TeroM Ha N-KOHIe DKCIPECCHPOBaJIM B KJIeTKax HACEKOMHX C
MCIIOJIE30BaHMeM 0aKyJIOBMPYCa M ouMmlaliv. KaTallMTUUueCKyln aKTMBHOCTDb
JAKI, JAK?2 VI JAK3 aHaJIM3UPOBaJIn nyrem M3MEepeHmA
bochopunpoBaHusa OUOTUHWMIMPOBAHHOTO HenTura. dochopuImMpoBaHHBEN
IenTU BHABJAIM [IPM I[IOMOWM TOMOTEHHOW (QJIIyOopecClleHIUMM C BpeMeHHHM
pazpemenveM (HTRF). ICsy COeIMHEHMM WU3MEPSaIM OJIS KaXOoM KMHABH B
40 MKJI peaKLUMOHHBEX CMeCcax, KOTOphle comepxayin depmeHT, ATO m 500
HM nentuna B 50 MM Tpuc (pH 7,8) Oydbepa ¢ 100 MM NaCl, 5 MM DTT
m 0,1 mMmr/mun (0,01%) BSA. [uag wmusaMepeHurtr 1 MM ICsy MCIOJIB30BAJIMU
KOHUeHTpauuion ATd B peaKUMOHHHX CMecax, pabBHyio 1 MM. Peakuun
IpOBOOWMJIM IIPM KOMHAaTHOM TeMIepaType B TedeHue 1 Yaca U 3aTeM
ocTaHabJMBaJM HOpu nomomu 20 mxja 45 MM EDTA, 300 BM SA-APC, 6 HM
Eu-Py20 B Obybepe OoJIs aHaJn3a (Perkin Elmer, BocToH,
Maccauycerc). CpA3BHBaHMEe C aHTUTeJlaMM, I[IOMEUEHHEIMM E€BPOIIMEM,
OpoBOIMIM B TeueHme 40 MMHYT, ¥ curHajg HTRF wu3MepsaaM Ha
CUMTHBATEJIE CO CJIUTEMU IJlacTMHaMu (Fusion plate reader, Perkin
Elmer, BocTol, MaccauyceTc) . CM. Tabauiy 11 oJisa IOaHHBIX,
OTHOCAMNMXCSH K COEOMHEHMAM M3 IIPUMEPORB.
Tabmmua 11

Dauuele ICsg miig aHaimzsa depMeHToB JAK (nipm 1 MM

ATO)

[Ipumep N JAK1 JAK2 JAK2/
ICse (HM)* | ICso (HM)* JAK1

1 + ++++ >10
2 + ++ >10
3 + +++ >10
4 + ++ >10
5 ++ +++ >10
6 + +++ >10
7 + ++ >10
8 + ++ >10
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9 + ++ >10
10 ++ +++
11 ++ +++
12 ++ +++
13 + +++ >10
17 + ++ >10

*300 BM wmiam MeHbme (+); >300 BHM pmo 1000 HM
(++),; >1000 uM (+++); >700 HM (++++)
[Toumep B: AHaJIM3HE KileTOK
JimHMm PaKOBHX KJIETOK, 3aBUCAMUX oT LUUTOKMHOB u,
cJleIoBaTeJIbHO, IepelauM CuTHajJa 1o nytu JAK/STAT, nJas pocTa
MOXHO BEICEBaATH IIPpM ILJIOTHOCTM HNOKPHTHA 6000 KJIeTOK Ha JYHKY
(bopmaT 96-JIyHOUHOTO ILJlaHmeTa) B RPMI 1640, 10% FBS m 1 HI'/MmI
NIOOXOOAmMEro LUUTOKMHa. CoeOMHEHMS MOXHO HDO0aBUThH K YKas3aHHBEM
kJjJeTkaM B IMCO/cpene (koHeuHas  KOHULeHTpaumua 0,2% IMCO) u
MHKYOUpPOBATL B TeueHue 72 dYacoB npu 37°C, 5% CO,. BJimusgHue

CoelIMHeHMA Ha XM3HECIIOCOOHOCTE KJIETOK OLl€eHMBaAKT Ipn TIOMOIINM

JIOMMHEeCILIEHTHOTI'O aHalin3a KN3BHECIIOCOOHOCTU KJIETOK CellTiter-Glo

(Promega) C ToCcJelIyllMM KOJIMUEeCTBEHHOM aHaJM30M I[IPpM I[IOMOMU
TopCount (Perkin Elmer, BocToH, MaccauyceTc). I[ToTeHLUMAaJILHEE
MTOBOOUHHE 20OeKTH COeIMHEeHUMN U3MEepP AT rapaJijieJibHO C

MCIIOJIL30BaHMeM KJIETOUHOM JMHUM 0e3 JAK C TeM Xe aHaJUuTUUeCKHUM
CUMTEBAHMEM. Bce B»KCIEepUMMEHTH, KaK I[IPpaBMJIO, BHIIOJHAKT B IBYX
[IOBTOPHOCTAX .

Brmieyka3aHHBEE KJIETOUHHE JIMHUMM TakXe MOXHO MCIIOJIBL30BaATh OJIA
U3YUEeHUs BJIMAHUA CcoedVHeHUNM Ha dochopuianpoBanve JAK-KMHA3 WIKU
[IOTEHIMAJIBHEIX PAaCIIOJIOXEeHHEIX HIMXKe II0 Kackaoy cydcTpaToB, TaKMX
kak ©Oexnxm STAT, Akt, Shp2 wmmm Erk. 35TM 53KCOEPMMEHTH MOXHO
[IPOBOIUTE Iocjle LUMTOKMHOBOTO  T'OJIOOAaHMSA B TeueHMe HOUM U
crlenyolmey 3a HMM KPpaTKOM MNIpedBapUTeJIbHOM MHKYyOallMM C CcoedIVHEeHMEM
(2 uyaca WIM MeHblle), ¥ CTUMYJVMPOBAaHMA LIMUTOKMHaAMM B TeueHUe
NIpMMepHO 1 Yac WMIM MeHee. 3aTeM OeJIKM 3KCTpalMpylRT M3 KJIETOK U
AHaAJIMBUPYIT TIIPpM IIOMOIM  I[IOMOMBK  CIIOCOBORB, XOPOUIO  M3BECTHHX
crieuMaJMCTy B IaHHOM o6JacTM, BKJIoOUad BecTepH-OJOTTHMHTD MiIu ELISA

C MCIIOJIE3OBaHMeEM aHTHnTeJI, KOTOPEHE MOTYT prasjinyaTb
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bochopuampoBaHHEM ¥ obmuk OeJlok. B 2THUX DSKCIepUMMeHTax, UYTOOH
MCcJleIOoBaThk aKTMBHOCTL COeIMHEHVM B OTHOMEeHUM OMOJIOTUM BEIXMBAHMUSI
OIIYXOJIEBEIX KJIETOK WJIM MeIMaTOpOB BOCIaJIMTeJIbHOTO 3abojleBaHMu4d,
MOXHO MCIIOJIB30BaTh HOPMAaJIBHEIE WM pPaKOBHE KJIETKM. Hanpumep, B
OTHOIMEHUM MeIMaTOpPOB BOCHAJIMTEJIBHOTO 3aboJjieBaHusd, oJga TOTo,
UTOOH CTUMYJMPOBATE akTupaluio JAK, OPpUBOOAMYKR K (GOCOOPUIIMPOBAHUIO
STAT-0enka (OB) ¥, BO3MOXHO, WM3MEeHEHUIO TPaHCKPUILMOHHEX IpOoduiIen
(oLleHKa IIpMY IIOMOMM MUKPOUMIIOB MJIM TEeXHOJIOTHM KoJMuecTBeHHOM IIIP)
WIXM TIPOM3BOIOCTBA U/MIM Ccekpelun OeJIKOB, Takux kak IL-17, MOXHO
MCIIOJIL30BATE TakuMe LUTOKMHH, Kak IL-6, IL-12, IL-23 wium IFN.
CriocoBHOCTH COenOMHEHUN  MHIUOMPOBATH 50beKTH, OIIOCpelOoBaHHEE
OaHHBEMM LIMTOKMHaAMM, MOXHO W3MEPUTHL C MCIOJIb30BaHMEM CTaHIapTHHX
METOIOOB, MBBECTHHX ClellMaJMCTaM B OaHHOW 00JIaCTU TexXHUKN.

CoenmvHeHUHd, ONMCaHHBE B HacTodmeM 3asBKe, TakKXe  MOXHO
[IPOBEPATE Ha KJEeTOUHEX MOIeJigxX, IIpeOHa3HaUeHHEX IJ4 OLEeHKU WUX
OeViCTBMA ¥ AaKTUMBHOCTKM B OTHOmMEHMM MyTaHTHHX JAK, HaIpuMmep,
myTauumu JAK2V617F, obHapyXuUBaeMOM IIPU MUEJIOMOHHX IpoJindepaTUBHEX
HapylleHUAaX . B 5BTUX DKCIEPpMMEeHTax dYacTO MCIOJb3YIT 3aBUCHUMEE OT
LUUTOKMHOB T'eMaToJIOTMUeCKMe KJIeTOUHHEe JIMHMKM (HanopuMmep, BaF/3), B
KOTOPHE D2KTONMUECKM DKCIPEeCCUPYIT IOMKMEe WMJIM MyTaHTHHEEe QopMel JAK-
kmHaz (James, C.um Op. Nature 434:1144-1148; Staerk, J.m mp. JBC
280:41893-41899) . KoHeuHHEe TOUKM BKJIOUAT BJMAHME COeIMHEHMM Ha
BEXKMBAEMOCTE KJIETOK, NpoJmbpepalvion U dochbopuiiMpoBaHHEe Oesqku JAK,
STAT, Akt mim Erk.

HexoTopre coeOMHeHMS, OIMCAaHHHE B HaCTOAmMeM 3asgBKe, MOXHO
OLIEHMBATE C TOUKM 3PEHMS UMX aKTUMBHOCTM B OTHOINEHUM MWHIUMOMPOBAHMA
npoaubepaummu T-KJIIETOK. TakyMM aHaJIM30M MOXHO CUMTaTb aHaJu3
opoJinbepaln, CTUMYJIVMPYEMOV BTOPUUHBIMM LIUMTOKMHamu (T.e. JAK), a
Takxe YIPOMEHHHY aHaJM3 MMMYHHOTO IOIaBJIeHMSI WIM UWHIUOUPOBAHUSA
VMMYyHHOM aKTHuBalMM. Himke IOIPUBOIOMTCSA KpaTKoe OoIMcaHMe TOoTIo, Kak
MOXHO [IPOBOINTE monoOHHE SKCIIEPVMEHTH . MOHOHYKJI€aPH
nepudpepruecko kpoBu (PBMC) mnojaydaioT Ku3 o00pa3loB LeJIbHOM KPOBU
yeJioBeka IIpu IoMomM crnocoba pas3meseHusa Ficoll Hypaque, a T-
KJIETKHA (pparkumsa 2000) MOXHO  [NOJYyUYMThL M3 PBMC ©mOpm [OOMOIU
ayITpall. CBeXeBHIeJIeHHEe T-KJIeTKM UYeJIOBeKa MOXHO IOIIEepPXMBATh

B KyJbTypaJibHOM cpeme (RPMI 1640, gponoJjiHeHHasa 10% sMOpMoOHAabLHOM
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OHYL e CEIBOPOTKOM, 100 en.axKT./MJI [IeHULWUJIJIMHAE, 100 MKI'/ MJI
CTpenTOMMIMHA) I@IpU IUIOTHOCTU 2x10° kjerox/mi npu 37°C mo 2 nOHeN.
IOng aHaJlM3a KJIeTOuHOM IpoJmubepalumy, CTUMyJIMpoBaHHOM I1L-2, T-
KJIETKM CHaudajla obpabaTeHBalIM (UTOTeMarIJIOTHMHMHOM (PHA) B KOHEUHOM
KOHIeHTpauuu 10 MKD/MJI B TeueHMe 72 YacoB. Illocjie OOHOM IIPOMBIBKM
PRS KJeTKM IHoMemanau B 96-JIyHOUHEM IJIaHmMeT Opu I[oTHocTu 6000
KJIETOK/JIYHKY " obpabaTHBaJIN COeIVHEeHU AMU npu PasIInUYHBEIX
KOHILEHTpauMsax B KyJbTYypaJlbHOM cpeme B npucyTcTBuM 100 enm.axkT/mi
IL-2 uUeJlOBEKa (ProSpec-Tany TechnoGene; PexoroT, N3pauis) .
[ITaHmeTH MHKYyOUpoOBaiu npu 37°C B TedueHMe 72 Y, U MUHIEKC
nposmndpepalnmnm M3MeP AN Ipu IIOMOIM peareHTOB CellTiter-Glo
Luminescent B COOTBEeTCTBMM C IIPOTOKOJIOM IIpouzBoIuTesia (Promega;
MsoucoH, BMCKOHCHUH) .

IIpuMmep C: IIpPOTHUBOONYXOJIeBas 30OeKTUBHOCTL Iin Vivo

CoenmMHeHUs, OIMCaHHHE B HACTOAMEM 3asgBKe, MOXHO OlIeHMBATH
Ha MOOEeJIM KCEeHOTPpaHCIUIaHTaTa  OIYyXOJIM dYeJjloBekKa Ha  Memmax C
HAPYIEHHEIM  MMMYHMTETOM. Hanpumep, onyxoJjieobpasyomyull  BapUaHT
KJIETOUHOM  JIMHUM  ILJIa3MOLUMTOMH INA-6 MOXHO  MCIOJBL30BaThH  IOJ4
IIOOKOXHOM MNpMBMBKM MemaM SCID (Burger, R. u np. Hematol J. 2:42-
53, 2001) . XMBOTHEX, UMEOIMUX OIIYXOJM, 3aTeM MOXHO CJIy4YalHO
pa3mesiMThk Ha TPyNIH, [IoJIydawnlye JIeKapCTBEeHHOe CpPpelCcTBO, WU

noJjyvanmme I1Jjaneto, M MOXHO BBOIUTH PasJIMYHEIe ITO3EI coenMHeHUM

yepe:s Joboe KOJINUECTBO OBOBIUHEIX oyTen BBeIeHud, BKJIIOUA I
nepopajibHOe BBeIOeHUe, MHTPpAalepmuToHeaJbHOEe BBeIeHUe W
HEeNpepHBHYHD MHPY3MIO C IIOMOmBID MMIUJIAHTUPYEMEX HacoOCOB. PocT

OIIYXOJIM C TeueHMeM BpeMeHUM OTCJIeXMBAT P IIOMOmMM LUPKYJIS. Kpowme
TOTO, OOpa3LH OINYyXoJel MOXHO cobupaTh OJd aHajlu3a, KaK OoIMCcaHOo
Bome (Ilpumep B), B JoO0oM MOMEHT BpeMeHM IIoCJie Hauvajla JieueHud,
UTOBOH  OLIEHUTHL BO3IEeMCTBMEe CcoeIMHeHMS Ha aKTuBHOCTE JAK u
CUTHaJILHHX I@IyTel, pPacloJIOXeHHHX HMWXe II0 Kackanoy. Kpome Toro,
CeJIeKTHUBHOCTL coenMHeHMS (1) MOXHO OLleHMBATh Ipu IIOMOIIM
KCeHOTpPAaHCIJIaHTaTOB  MoOOeJleM  OoIyxoJiel, 0Oy CJIOBJIEHHEIX  IPYTUMU
KMHazaMM (Hanpumep, Bcr-Abl), HamopuMmep, MOIOEeJM ONyxoJim K562.
IIpuMep D: KoxHad peakluMsa I'MIEepUYBCTBUTEJILHOCTM 3aMeIJIeHHOTO

THIIa Ha MbIllaXx
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CoennHeHMs, ONMCAHHEE B HaCTOAMeM 3asBKe, TakKXe MOXHO
TEeCTUPOBATE Ha HOpeIMeT UuX 300eKTUBHOCTU (MHTUOMPOBaHUA JAK-
MUIIEeHeM) Ha MOIelM peaKUuM TUIepUyBCTBUTEJBHOCTU 3aMeOJIEHHOTO
THIa, 00yCJIOBJIeHHOM  T-KJIeTKaMM. OTBEeT TUIEPUYBCTBUTEJILHOCTHU
3aMenJieHHOTOo Tuna (DTH) Ha KOHTaKT C KOXeM Yy MHIIEW CUMTaeTCHd
OeVICTBUTEJILHOY MOIOeJIbl KJIMHMUECKOTO KOHTAKTHOTO IepMaTuTa U
IPYTHUX OIOCPEeNOBaHHHX T-JIMMOOUMTaMM WMMMYyHHHX 3a00JIeBaHUM KOXMU,
TakMx Kak 1ncopmuas (Immunol Today. 1998 Jan;19(1):37-44). DTH
MEIIM pas30eiieT HeCKOJIbKO XapaKTepMCTUMK C IICOpMasoM, B TOM 4YUCTE
VMMYHHE  MHQUIIETPAT, CONPOBOXOAKMIUNCSA YBeJIMUEeHMEM KOJMUeCTRa
BOCHIAJMUTEJIEHEX UMTOKMHOB M  TUIeplIpoJMbepaluell KepaTHHOLUTOB.
Kpome TOTO, MHOTMe KJIACCH al'eHTOB, KOTOPHE ABJIAOTCA 320OeKTUBHEMU
B KJIMHUYECKON IpakKTUKe JledueHusa ncopuasa, Takxe ABJIAITCSA
sbdbexTUBHEIMM UMHTHUOMTOpaMu DTH-oTBeTa Yy Memen (Agents Actions.
1993 Jan;38(1-2):116-21).

Ha 0 m 1 pmenp Memel Balb/c ceHCHMOMIM3BUPYIT IIYyTEeM MeCTHOTO
IpMMeHeHMs aHTUTeHa 2,4, 1nuHuTpodTOopOeH30Ja (DNFB) B OUMIIEHHHM
OT mepcTM XMBOT. Ha 5-M OeHb M3MepsanT TOJIMHY YyIeM IpU IIOMOIM
VMHXEeHepHOTO MMKpPOMEeTpa. I2TO M3MepeHMe 3alMCHBAaT UM MCIOJL3YIT B
KaueCcTBe MCXOOHOTO YpPOBHA. 00a yxa XMBOTHHX 3aTeM UMMYyHU3UPYOT
IyTeM MeCTHOI'C NpuMeHeHMA DNFB B ofmem koJmuecTBe 20 MrJ (10 MrJ

Ha BHYTPEHHIOI YIIHYIO PaxKOBUMHY 17 10 MKJI Ha HapyXHYIO YIIHYIO

PaKoOBMHY) B KOHUeHTpauum 0,2%. Uepe3s OBaOllaTb UYETHpPE — CEMBIECHAT
IoBa dYaca IIoCJle UMMyHM3alMM yliM CHOBa U3MepdgoT. 00paboTka
TeCTUPY €MEIMU COeIVMHEHN AMA IPUBOOUTCSA B TeueHNe bas

CeHCHMOMIM3alUUM M MMMyHU3auuu (oT 1 @»OHS 1o 7 @OHA) WMJIM OO M BO
BpeMsa Gas3H WMMMyHM3alluM (OOHUHO B JHEeBHOe BpeMsa C OHA 4 OO IOHA
7). TecTupyeMble CcoOeIVMHeHMS (B pPa3JIMUHBEIX KOHIEHTPalUMAaX) BBOIAT
JMbo CcuUcTeMHO, JMOO MEeCTHO (MeCcTHOe I[pUMeHeHMe TIIpu oOpaboTke
ymen) . Ha 50PeKTUMBHOCTDL TeCTHUPRY EMBIX coeIMHEeHUN YKa3eBaeT
YMeHbIIeHe OoTekKa Yyxa II0 CcpaBHeHMI C CcUuTyaluel ©0e3 JeueHUs.
CoenmMHeHUSd, BHI3LIBaMMEe YyMeHbIleHMe Ha 20% wu  0doJee, cumTalm
50PeKTUBHEIMM . B HEKOTOPHX SKCIepMMeHTax MbBIeld MMMYyHM3UpOBaJM, HO
He CeHCUOUIM3UPOBAJIU (OTPUIlAaTEJLHEM KOHTPOJL) .

VHTubupyommui  20bexT (uHTUMOUpOBaHMe aKTuBauum nOyTerm JAK-

STAT) B TeCTOBEIX COeIMHEHMIX  MOXHO IIOOTBEPIOIUTE IpM  IIOMOIM
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VMMYHHOTHCTOXUMMUUECKOTO aHajlM3a. AKTMBaLMLg IOyTHM (noyTen) JAK-STAT
[IPUBOOUT K oBpasoBaHuD " [IepeMelle HU OYHKLUMOHAJIbHEIX
TPAHCKPUIIIMOHHEX (QaKTopoB. KpomMe TOTO, MUTIpaAlMid WMMMYHHEX KJIIETOK
¥ yBeJIMUeHMe OpoJindpepalluM KepaTHMHOLUMTOB OOJIKHEL Takke OODEeCIeurThb
YHUKAJIbHEIE M3MeHeHUA NOpoduiIsa »SBKCIpecCurM B yXe, KOTOpHEe MOTYyT
OHITL MCCJIEOOBAHEL M KOJMUECTBEHHO OlleHeHH. Cpess QUKCUPOBAaHHEIX

bopMaJIMHOM ¥ SBaKJIOUEeHHHBX B HapadmH ymel (cobpaHe Mocje (asH

VMMyHMBallMM B Momesau DTH) noaBepTraiT MMMYyHOTMCTOXMMUUECKOMY
aHaJmusy c MCIIOJIbL 30BaHMEM aHTuTeJa, KOToOpoe crneum@uUecKu
B3auMoOIecTByeT C OdochopuimpoBaHHEIM STAT3 (kjtjoH 58E12, Cell
Signaling Technologies). VYmm wMemer o6pabaTHBadM TeCTUPYEMBEMA

COeOMHEHUAMM, IJlaled®o MM OeKCaMeTa30HOM (KJIMHUUeCKU 20OeKTUMBHOe
CpeICTBO mOJA JieueHMsA IcopMasza) WM B Momesm DTH, @»Ja cpaBHeHUAd,
Bes obpaboTku. TecTupyeMble COeIMHeHMHA U »OeKcaMeTas30H MOoI'yT
IPUBOIUTE K CXOOHHM KaUeCTBEHHEIM M KOJMUECTBEHHEIM WM3MEHEHUIM B
TPaHCKPUIILIUKM, W TeCTUPYEMEEe COeOIMHEeHMA WM »OeKcaMeTa30H MOoI'yT
YMEHBIIATE KOJIMUECTBO MHOUILTPYRIMUX KJIeTOK. CHUCTeMHOe WM MeCTHOe
BBeIdeHMEe TeCTUPYEMHEX COeIMHEeHUM MOXeT IMIPUBOIUTL K MHIUOUPYIOMUM
sbdexTaM, T.e. CHWXEHUIO ymcia VMHQMJIIb TP YIOMMX KJIETOK u
MHTUOUMPOBAHUIO M3MEeHEHMM B TPAaHCKPUILUA.

IpuMmep E: I[IpoTMBOBOCHAJMTEJIBEHAS AKTUMBHOCTE I1n ViVo

CoenmuHeHMS, ONMCcaHHHE B HacTodmel  3asBKe, MOTYT  OHTBH
OlLleHEeHE Ha MOOeJIgX TI'PH3YHOBR MM He TPHB3YHOB, IpedHa3HAUEHHHX IJIA
PerIMKalMM OIMHOYUHOTO MWMJIM KOMILJIEKCHOTO BOCHAaJIMTEJIBHOTO OTBETA.
HampuMmep, MOIeJM apTpuTa Ha TPHEH3YHax MOXHO MCIOJB30BaTh IJIA
OLIEHKM TepalleBTUUeCKOT'O IIOTeHIIMaJla COeOMHEeHUV B NPpOodUIIaKTHUUeCKUX
WM  TepaleBTHUUYECKMX  JO3UPOBKAaX. 3T MOOeJIM  BKJIUAKT, Bes
OTpaHMuYeHMsa, UHIYLUUMPOBAHHHM KOJIJIATeHOM apTPUT MeIeV WM KPHC,
VHOYLUMPOBAHHEM aObOBaHTOM apTPUT KPHC UM apTPUT, WHIOYLIVMPOBAHHBIM
aHTUTeJlaMM [IPOTUME KoJJlareHa. AyTOMMMYyHHBE 3aboJjieBaHMA, BKJOUAA,
Bes oT'paHMUEeHMS, MHOXECTBEHHHM CKJIepO03, caxapHwel 1uadeT Tuma I,
YBEOPETUHUT, TUPEOUOUT, TAKEJIYLD MMACTEHUIO, VMMYHOTUJIOOYJIMHOBHE
HedponaTuM, MMOKAPIUT, CeHCUOMIM3aLMIo IOHXAaTeJILHEX OyTel (acTMma),
BOJIUAHKY WJIM KOJMUT, TaKXe MOTYT OBTE MCIOJIBE30BAHE IJS OLEHKU
TepaleBTHUUeCKOTO IIOTeHIMrajla COoeldVMHEeHWUM, OINMCAHHHX B HaCTOAMeN

3aAdBKe. 3THU MO IIeJIr XOopomo 3apeKOMeHIOOBaJIln cebda B Hay4dHOM
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coofmecTBe M M3BECTHH ClelyajJMcTaM B HOaHHOM 060JIacTM TeXHUKU
(Current Protocols in Immunology, Vol 3, Coligan, J.E. u @mp.,
Wiley Press.; Methods in Molecular Biology: Vol. 225,
Inflammation Protocols., Winyard, P.G. wu Willoughby, D.A.,
Humana Press, 2003.).

IIpuMmep F: Momeiau Ha XWMBOTHEIX OJIA JieUeHMSI CUHIPOMa CYXOoTO
TJjla3a, YBEMTOB UM KOHBIOHKTUBUTOB

ATEeHTH MOXHO OlleHMBAaTh Ha onoHOM VI HECKOJIbKUX
OOKJIMHUUECKUX MOIeJIIX CyxXOoT'o TIJlalsa, WM3BEeCTHHX CclHeluuaJucTaM B
OaHHOM  ofJlacTM  TEeXHUKMU, BKJIIOUA L, Bes oTrpaHMUYeHUd, MOIEJb
KOHKaHaBaJlMHa A (ConA) Ha CJIe3HOM Xejle3e KpPOJIMKe, MoOIoeJib
CKOIMoJlaMMHa Ha MbBmM ([IIOOKOXHAsa MM TpaHcIOepMaJibHad), MOOEeJb
Botulinumn Ha CJIe3HOM XeJjiese MBIIM WM J0OOM M3 pgaOa CIOHTAaHHBX
AYTOMMMYHHEIX MOIeJlell Ha TI'PH3YyHax, KOTOpHe MIPUMBOIAT K IUCOYHKUMUMU
TJIa3HOM  XeJle3H (HampuMep, NOD-SCID, MRL/lpr wiau  NZB/NZW)
(Barabino u gmgp., Experimental Eye Research 2004, 79, 613-621 wu
Schrader wu gnp., Developmental Opthalmology, Karger 2008, 41,
298-312, comepXxaHMe KaXIOoM M3 KOTOPHX BKJIOUEHO B HACTOANY
3agBKY BO BCeM IIOJIHOTe IIOCPEeICTBOM CCHJIKM) . KOHEUHEE TOUKM DBTUX
MomeJsie MOTYT BKJIOUATL TUCTONATOJOTHMI TJIa3HEIX XeJjes ¥ IJlas3
(POTOBULE M T.O.) M, BO3MOXHO, KJaccuueckuy TecT IlupmMepa WM €TI0
MOOMOUUMPOBAHHEE BapMaHTH (Barabino m mp.), C TIIOMOMBID KOTOPHX
U3MepgiT BHPa®oOTKYy cJie3bl. AKTMBHOCTE MOXeT OHTL OolpeleJieHa IIPpU
IIOMOIM IOO3UPOBAHMSA Uepe3 MHOXEeCTBEHHBEe IIYyTM BBeldeHUS (HalpuMep,
CUCTeMHbEe WJIM MeCTHHe), KOTopoe MOXHO HauvaTbh Iepel WM Iocie
IIOSIBJICHUA M3MEepPSeMHX [IPOABJIeHUM 3abdoJieBaHuAg.

ATeHTH MOXHO OlleHMBAaTh Ha omoHOM W HECKOJIbKUX
OOKJIMHUUECKUX MOOEeJIAX YBEUMTOB, M3BECTHHX CIelMaJIMCTaM B HaHHOMU
obJjacTu TexXHMKM. K HuMM oTHOoCcATCH, 0e3 oTpaHMUeHUsa, MOOeJIMu
SKCIEePUMEHTAJIbHEX ayTOMMMYHHHX YyBeuToB (EAU) ¥ MHIYUMPOBAHHHX
SHOOTOKCHMHOM yeBeMTOB (EIU). 3SxcnepumMmeHTH EAU MOXHO IIPOBOIMUTE Ha
KpOoJIMKax, KpeCcax WJIM MHIIax, WM 5STU DSKCIEPMMEHTH MOTYT BKJIOUATLH
[IaCCHBHYI WJIM AaKTHMBHYID UMMyHM3aluuon. Hamopumep, Jodor u3 pdma
AHTUTEeHOB CeTUaTKM MOXHO MCIOJL30BAThL IJIS CeHCUOUIM3UPOBAHUSA
XMBOTHEIX K  COOTBETCTBYHIEMY MMMyHOTEHY, [IoCJle  4ero njasa

KMBOTHEIX MOXHO VIMMYHIM3VPOBATE TeM Xe AHTMI'€HOM. MozneJib ETIU
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apjsgeTca 0oJiee OCTPOM M BKJIOUaeT MeCTHOe WMJIM CUCTeMHOe BBeleHUe
JIMIIOIIOJIMCaXapmuaoB B CyOJieTaJIbHEIX Oo3axX. KOHeUHBEe TOUKM OJII O0euXxX
momesiet EIU m EAC MOTYT BKJOUATL M3yUeHMe IJIal3HOTO IHa, M, Ccpelu
Ipouero, TIMUCTOIATOJOITHI. 3THM MOIOEJM paccMaTpupBaboTcd Smith u mp.
(Immunology and Cell BRiology 1998, 76, 497-512, conepxaHue
KOTOPOM BKJIOUEHO B HACTOAMYK 3afBKY BO BCeM IIOJIHOTE IIOCPeldCTBOM
CCEUIKM) . AKTMBHOCTB OIpPenesyigdnT IIPM I[IOMOMM IO3MPOBaHUA UYepes
pasHeEEe IIyTH BBelOeHMd (HalpuMep, CUCTEMHHE WM MeCTHHE), KOTOpoe
MOXHO HauaThk IIepel WM II0CJe IOSABJIEHUS M3MepSIeMHX I[IPOABJIEHUN
3aboJieraHMa. HeKOTOpHEe MOIOEeJIM, IIePeuMCIJIeHHBEEe BHIIEe, MOI'YT TakKxe
PasBMBATE CKJIEPUT/SIUCKIIEPUT, XOPUMOMOWT, LUKJIUT WJIM UWPUT U,
CJIemoBaTeJIbHO, IIOJIE3HH I[IPM M3YUYeHUM I[IOTeHIMaJIbHOM aKTUBHOCTU
coenMHeHUM IJIid TepalleBTUUYeCKOT'O JleueHUd BTux 3adojieBaHuM.

ATeHTH MOXHO TakKXe OlLEeHMBATL B  OIOHOM MM  HECKOJBLKUX
OOKJIMHUUECKUX MOIOeJIAX KOHBLIOHKTUMBMTOB, WM3BECTHEX CIlIellMaJiucTaM B
OaHHOM obJjacTu TEXHUKN . YKa3aHHEE MOIOeJin BKJIOUAKT, tes
OTpaHUUYeHMrsa, MOIeJIM Ha TIPH3YyHax C MCIOJbL30BaHMEM MOPCKOM CBUHKU,
KPHICE MJIM MBIIM. MOIOeJsiM Ha MOPCKOM CBUHKE BKJIOUAT MOIOeNM, IIpU
KOTOPHIX MCIOJL3YIOT aKTUBHYID WJIM I[IaCCUBHYHD MMMYyHM3aLMIO W/UINU
VMMYHHEIE TIPOTOKOJIEl MMMYyHM3alMM aHTUI'eHaMM, TaKuMM KaK OBaJlbOyMMH
i aMbposuda (paccMoTpeHO B Groneberg, D.A. m np., Allergy 2003,
58, 1101-1113, comepxaHMe KOTOPOM BKJIOUEHO B HACTOMAMYI 3aidBKY BO
BCeM IIOJIHOTe IIOCPeldCTBOM CCHJIKM) . MoImeJiM Ha KpHCaxX M MbIIax B
1IeJIOM CXOIHE C MOIeJIsIMM Ha MOPCKOM CBMHKe (Takke pacCMOTPEeHO
Groneberqg) . AKTMBHOCTB MOXeT OBITH orpenejyieHa npu TTOMOINN
OOBUPOBaAHUA yepes MHOXeCTBEHHEE oy THr BBeIleHUSA (HanpuMep,
CUCTEMHHE WM MECTHEE), KOTOpOEe MOXHO HauaTb IIepel WIM I[I0CJe
IOSBJIEHUSA WU3MEPSEeMEIX IIpoaBJIeHUM 3adojeBaHusag. KoHeuHHe TOUKM MOJIA
TaKmUx uccJegoBaHum MOTYT BKJIOUATH B cebd, Halpumep,
TUCTOJIOTUUECKUM, VMMYHOJIOTUUEeCKIUM, BroXUMHMYE CKUM WU
MOJIEKYJIAPHEM aHaJM3 TJIal3HHX TKaHel, HalpuMep, KOHDBIOHKTHMBEH.

[IpuMep G: BamuTa KOCTM Iin VIVo

CoelMHeHU I MOXHO OLIeHVBATH B pa3JINUHBIX OOKJIMHUUECKHUX
MOIeJsIIX OCTEeOIleHMHM, OCTeOolopo3a WM pe30pdblnM KOCTH, W3IBECTHEHX
crieuMaJMcTaM B IaHHOM o00JlacTM TexXHMKM. HanopuMmep, TPH3YHOB IOCIe

OBapPMSKTOMNUM MOXHO VCIIOJIE30BaThb IOJIA OLIEHKMU criocobHOCTH
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coeIMHEeHUN BJMATL Ha IIPMU3HAKM U MapKepH pPeMOIeJIMPOBaHUS W/UJINU
IJIOTHOCTM kocTuM (W.S.S. Jee m W. Yao, J Musculoskel. Nueron.
Interact., 2001, 1(3), 193-207, comepxaHMe KOTOPOM BKJIOUEHO B
HacToAmyl 3asgBKYy BO BCeM IIOJIHOTe IIOCPeICTBOM CCHUIKM) . Kpowme
TOTO, ILJIOTHOCTL ¥ apxXUTEeKTypy KOCTHOM TKaHM MOXHO OlLEeHMBATL VY
KOHTPOJILHEIX WM IIOoJydalmMxX  COeIMHEeHMVe  TPHB3YHOB Ha  MOOEJAax
OCTeolleHun, BHI3BAHHOM  Tepalmen (Hampumep, TJIOKOKOP TUKOMUIAMMN )
(Yao m mp. Arthritis and Rheumatism, 2008, 58(6), 3485-3497; u
id. 58(11), 1674-1686, coImepxaHMe KOTOPHX BKJIOUEHO B HACTOANY
3adBKYy BO BCeM IIOJIHOTe IIOCPEeOCTBOM  CCHUIKM) . Kpowme TOTO,
BO3IEeVCTBME COeIMHEHMM Ha pe30pbluuio M IIJIOTHOCTL KOCTM MOTYT OHTH
OlleHeHHE Ha MOIeJIIX apTpMUTa Ha TIPH3yHax, OINMCAHHHX BHIEe (IpUMEP
E). KoHeuHHe TOUKM MOJIS BCexX 5BTUX MoIeJeM MOTYT OTJMYUATLCS, HO
YacTo BRJKYAKT B CcebsS I'MCTOJOTMUECKME UM pPaIuoJIOTMUeCcKMe OlLIeHKU,
a Takxe VMMYyHHOTMCTOJIOTHIO U COOTBETCTRYIIME OMOXMMHUUECKHUE
MapKepH KOCTHOTO PeMOoIesJIMpOBaHMUA.

[Ipumep H: MomeJib Ha TpaHCTeHHBX Mbemax S100A9

PaHee OBLIIO [IoKasz3aHo, UTo TpaHCIT'eHHHE MBI S100A9
OBHapyXMBaKT HakoIlJleHrMe MDSC B KOCTHOM MO3Te, UTO COIPOBOXIAETCH
pazBUTHEM IPOTPEeCCUBHOM MYy JIb TUJIMHEMHOM LUMTOIIEHUN u
LHUTOJIOTMUYECKOM IOMCIJIasuM, aHajJormuHou MIC. KpomMe TOro, paHHee
OIPpUHYIUTEJIbHOEe co3peBaHMe MDSC, BH3BaHHOe JMOO IIOJIHOCTBI TpaHC-—
PEeTMHOEBOV KUCJIOTOM, JMOO IMpeprBaHMe CD33 cUTHaJIMHITa aKTUBHOTO
VMMyHOpellellTopa TUPO3UH-3ABUCUMOM  aKTUBALIUK, OCHOBAHHOTO Ha
MOoTMBe (ITAM-OCHOBaHHAasdA) anmanTepHoro Oejnka (DAP12), [O3BOJAJO
COXPaHMUTL TeMaToJIOTUMUeCKuM (QeHOoTUIl U obeclneumBalJio CcMATUeHUe
3abojieBaHMAg. 2Ta CHCTeMa MOXeT OHTL II0JIe3HOW IJIS OLEeHKM BJIMAHUA
Ha MHIUOUPOBaHUE JAK1 npu MIC-r1omofOHOM 3a00JIeBaHUN B
OOKJIMHUYUECKOM  MOIeJiM. J. Clin. Invest., 123(11) :4595-4611
(2013), CoOTBeTCTBEHHO, CeJIeKTUMBHHM UHTUOMUTOP JAKl nosupyeTcsd
yepes KeJTy DOUHBIA SOHI. CriocoBHOCTB COeIVHEeHUN YMEHBIIATE
LUMTOINEHM ¥ LIUTOJOTMUECKYD IUCIJIa3uio HadjomalM Ha TpaHCTeHHHX
Memmax S100A9.

CnelumaJgucTaM B  OaHHOM oOJlacTM  TexXHMKM TIIOocJe UM3YUeHUd
IpuBeIeHHOTO BHIEe ONMCaHMg OyIOyT I[IOHATHH pa3JIMUHBEE MOOMOMKALINM

MSO@peTeHMH IIOMIVIMO TEeX, KOTOPEE OIIMCaHEL B HacTodmen 3a4dBKe.
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[lpenmnoJjlaTaeTcsg, UYTO YyKasaHHHE MOIMOUKALMM Takke BXOOAT B O0O0BLEM
npujaraeMor GopMyJiEl M300peTeHus. CoIepXaHMe KaXIoTo HOKYyMeHTa,
IpUBEOeHHOTO B HaACTOAmelM 3asBKe, BKJOUasd BCe IIaTeHTH, I[IaTeHTHHE
3a8BKM U OyOaMKaLMM, I[IOJIHOCTBI BKJIOUEHO B HACTOAMYyK SasSBKY

IoCcpernCTBOM CCEUJIOK.
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$OPMYJIA MBOEPETEHNA
1. CoJup, mOpencraBiagpmas cobom ¢ochar 4-[3- (LImMaHOMeTUII) —3—
(3',5'"-oumMeTHII -1H,1'H-4,4"'-ounupaszoj-1-mia) azerunua—-1-mi] -2, 5-
oudrTop-N-[ (1S)-2,2, 2-TpudTop—1-MeTUIIDTIII] OeH3aM1Ia (bochar

coemmMHeHUs 1), uMenmas QOPMYJIY:
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2. Coyp mo mn.l, npencraBjasawmas cobo¥ cojbk 4-[3- (LIMaHOMEeTHUII) —
3-(3',5"-oumeTnni-1H, 1'H-4, 4'-0unmpazoi—-1-mj) azeTuama—1-mj] -2, 5-
ondTop-N-[ (1S) -2, 2, 2-rpudprop—-l-MeTmisTm] OeHzaMnIa (coenuHeHUe
1) u dochopHOM KMUCJIIOTH CO CTEXMOMETPUUECKMM COOTHOmMeHueM 1:1.

3. Conp o n. 1 miam 2, KoOTOpasd ABJSAETCS BHIOEJIEHHOM.

4. TBepmas o¢opMa coJiM 1o JwdboMy U3 O. 1-3, TIOe TBeplasd
bopmMma ABJISETCSH KPUCTAJIJIMUECKON.

5. TBepmas d¢opma o 1.4, uMmewnmas uk XRPD B emmMHMIIax 2-TeTa
npm 6,8 + 0,2 rpanycoB.

6. Teepmas ¢opmMa o .4, uMenmas IO MeHBIIeM Mepe OIMH UK
XRPD B emuHMIIaXx 2-TeTa, BHOpaHHBM M3 6,8 + 0,2, 16,5 + 0,2, 20,7
+ 0,2 mw 23,6 £ 0,2 rpanmycosB.

7. TBepnmasda dopma o mn.4, wuMenmas IO MeHBIIeM Mepe OBa IMKa
XRPD B emmHMIIax 2-TeTa, BHOpaHHHX M3 6,8 * 0,2, 16,5 = 0,2, 20,7
+ 0,2 mw 23,6 £ 0,2 rpanycosB.

8. Teepmasa ¢opMa o .4, uMenmas IO MeHbBIIEM Mepe TpHU OIMKa
XRPD B emmHMIIax 2-TeTa, BHOpaHHHX M3 6,8 * 0,2, 16,5 = 0,2, 20,7
+ 0,2 mw 23,6 £ 0,2 rpanycosB.

9. Teepmasa dopMa IO JIKOOMY M3 IMII. 5-8, IONOJIHUTEJIEHO MMEKa s
10 MeHbIlleV Mepe OIMH IIMK XRPD B eOmHMIAxX 2-TeTa, BHOPaAHHHX U3
11,7 + 0,2, 13,5 +* 0,2, 15,9 + 0,2, 18,4 * 0,2 m 19,8 = 0,2
TpanycoB.

10. Tmepmas o¢opmMa 1o JwboMy M3 III. 5-8, IONOJHUTEJBHO

uMenmas IO MeHbIeM Mepe Iea Ouka XRPD B eIuHMIax 2-TeTa,
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BHOpPaHHex m3 11,7 + 0,2, 13,5 + 0,2, 15,9 + 0,2, 18,4 = 0,2 wm
19,8 £ 0,2 rpanycos.

11. Tsepnmas o¢opmMa 1o JwboMy M3 M. 5-8, IONOJHUTEJBLHO
uMewnmas IO MeHbIeM Mepe Tpu Ouka XRPD B eIuHMIax 2-TeTa,
BHOpPaHHuxX u3 11,7 + 0,2, 13,5 x* 0,2, 15,9 + 0,2, 18,4 £ 0,2 wmu
19,8 £ 0,2 rpanycos.

12. TeBepmas o¢opmMa 1o JwodoMy M3 HOI. 5-8, IOOMNOJHUTEJBLHO
uMenmas TI[I0 MeHbIlel Mepe ueTHpe IIMka XRPD B enouMHMIIax 2-TeTa,
BHOpaHHwx wm3 11,7 + 0,2, 13,5 + 0,2, 15,9 * 0,2, 18,4 + 0,2 wu
19,8 £ 0,2 rpanycosB.

13. Teepmas odopma 1o Jwpbdbomy wm3 nn 4-12, wumewnmasa XRPD-
opoduiib, I[IOoKasaHHEM Ha ¢(urype 4C.

14. Teepnmada dbopmMa o n.4, XapaKTepu3yKrasacssa DSC-
TepMOTPaMMOM, MMeKmell 3HIOTEePMUMUESCKMI MUK opu 228 + 3°C.

15. Tmeppmas o¢opMa 1o 0.l14, TIOe 3HOOTEPMUUECKUM IIUK MMeeT
HauvaJio mpu 224 * 3°C.

16. Teepnmada bopmMa o n.4, rMeKa s DSC-TepMOTpaMMy,
[IOKa3aHHYK Ha ourype 4A.

17. Teepnmad dopmMa 1o n.4, nMeKa s DSC-TepMOTpamMMmy,
[IOKa3aHHYyK Ha ourype 4B.

[To moBepeHHOCTH
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