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OoJacTb u300peTeHust

Hacrosimee n3o0pereHne OTHOCHTCS K reTepoapuii3aMelieHHbBIM MHpposio]2,3-b]mupuMuanHaM, KOToOpbIe
MOIYJTHPYIOT aKTHBHOCTH SIHyC-KMHA3Bl M MOTYT MCIOJIB30BATHCS IUIS JICUEHUs 3a00JI€BaHNH, CBA3aHHBIX C aK-
TUBHOCTBIO SIHyC-KHMHa3, BKIIOYas, HApuMep, 3a00JIeBaHus, CBI3aHHBIE C UMMYHHOH CHCTEMOMH, KO>KHBIE 3200-
JIeBaHUS, MUEJIOUIHBIC IO epaTHBHEIE 3a00JIeBaHNSA, paK U IpyTre 3a00IeBaHMs.

Ipeanockliky co3xaHus U300peTeHUs

IIporennkunaspl (PK) mpencraBnsior coboit rpynmy GepMeHTOB, KOTOPBIE PETYINPYIOT Pa3indHbIC BaK-
HbIe OMOJIOTHYECKHE TIPOIECCHI, BKIIOYAsi POCT, BBKUBaHUE U AU PepeHITHAINIO KIETOK, 00pa3oBaHHe U MOP-
(oreHe3 opraHoB, HEOBACKYJISIPU3AIMIO, BOCCTAHOBJICHUE M PEreHepanuio TKaHei Hapsity ¢ npounm. [Iporenn-
KWHA3bI MPOSIBIIIIOT CBOM (DM3HOJIOTHYECKHE (PYHKINH, KaTalu3upys pocopruinpoBanue OeaxoB (uiam cyocrpa-
TOB) U TaKUM 00pa3oM MOIYIHPYs KIETOYHYIO aKTHBHOCTb CYOCTPAaTOB B Pa3IMYHOM OMOJOTHYECKOM KOHTEK-
cre. [lomrumo QyHKIMIT B HOpMaIIBHBIX TKAaHSIX/OpraHax, MHOTHE IPOTCHMHKNHA3BI TAK)KE MIParoT OoJlee crierya-
JM3MPOBAHHYIO POJIb B OPTaHM3ME XO3siMHA TPH 3a00JICBaHUSIX YEJIIOBEKa, BKItoUas pak. Habop nmporenHknHa3
(Taxke YIIOMHHAEMBIX KaK OHKOTCHHBIC MPOTCHHKUHA3KI), KOT/Ia HAPYIIICHA UX PETYIISAIUSA, MOXKET BBI3BATh 00-
pa3oBaHME W POCT OIMYXOJH W IOTONHUTEIHFHO BHOCHTH BKIIAJ B COXPAHEHHE W IPOTPECCHPOBAHHE OMYXOJH
(Blume-Jensen P. et al., Nature 2001, 411 (6835): 355-365). [lo cux mop OHKOTE€HHBIE NMPOTEUHKHHA3HI MPE]I-
CTaBJLIIOT c000¥ Hambosree OONBITYI0 U HauboJiee MPUBIIEKATEIHHYIO TPYIITY OCITKOBBIX MUIICHEH /s BMeIa-
TEJBCTBA B PAKOBEIE 3a00JICBaHNA U pa3padOTKy JIEKapCTBEHHBIX CPEACTB.

[IpoTenHKHHA3BI MOTYT OBITH pa3lesieHBl Ha KMHA3BI PEHENTOPHOIO W HEpeIenTOpHOro THma. Pementop-
Heie THpo3WHKHHA3BI (RTK) MMEIOT BHEKJIETOYHYIO YacTh, TPAaHCMEMOpPAHHBIM JOMEH M BHYTPHUKIIECTOUHYIO
4acTh, TOTJa KaK HEpeleNTOpHbIe THUPO3MHKHMHA3bl SIBISIOTCS IIOJHOCTBIO BHekierouHbIMH. RTK-
OTIOCpEIOBaHHAs CUTHAJIbHAS TPAHCIYKIUS OOBIYHO MHUIMHUPYETCS 332 CYET BHEKJIETOYHOTO B3aHMMOJICHCTBHS C
orpezielIeHHBIM (PaKTOpOM pocTa (JIMraHI), OOBIYHO C MOCIEAYIOEH AUMepH3aluei perenTopa, CTUMYJISIIueH
AKTHBHOCTH COOCTBEHHOTO OejiKa TMPO3MHKWHA3bI M TpaHcdochopmimpoBanueM perentopa. TeM caMmbIM co3-
JIAfOTCSI CAlThI CBSI3BIBAHMS JJISI MOJIEKYJI BHYTPHKJICTOUHON CHTHAILHOM TPAaHCIyKIIMH, U 9TO IPUBOAUT K 00pa-
30BaHUIO KOMIUIEKCOB CO CIIEKTPOM ITMTOILIA3MATHICCKUX CHTHAJIBHBIX MOJIEKYJ, YTO OOJIerdaeT IMOIXO I
KIIETOYHBIA OTBET, TAKOW Kak JeNeHue, TuddepeHnnanus KIeTk, Metadomudeckie d3HGexTsl 1 H3MEHEHMS BO
BHEKJIETOYHOM MHUKPOOKPYKCHHH.

B nHacrosimiee BpeMst HACHTHQUIIMPOBAHO 10 KpaiHend Mepe 19 pasmmunsix nmoacemeiicte RTK. Oxno u3
noacemerictB RTK, o6o3nauaemoe HER, Bxmiouaer EGFR, HER2, HER3 u HER4 u cBsI3pIBacT Takue JIUTaHIbI,
kak snutennansusle (aktopsl pocra (EGF), TGF-a, ampuperynun, HB-EGF, OGeranemmonun u reperynus.
Bropoe cemeiictBo RTK, o603HagaeMoe kak momceMeicTBO HHCYIMHA, BKiodaeT INS-R, IGF-1R u IR-R. Tpe-
The ceMelcTBo, moacemeiicTBo "PDGF", Bkmowaer PDGF anbda- u 6eta-penentopsl, CSFIR, c-kit m FLK-II.
Hpyroe noxacemeiictso RTK, ynomunaemoe kxak nmoacemeiictBo FLK, oxBaTeiBaeT penentop co BCTaBKOM KH-
Ha3HOro noMmeHa ¢eranbHyto kuHady nedenn | (KDR/FLK-1), ¢erampnyto kunasy neuenu 4 (FLK-4) n fms-
nonoOHyto Tuposunkunasy (flt-1). [IBa apyrux nmoxncemeiicrsa RTK 6putn o603Hauens kak FGF cemeticTBo pe-
nenropoB (FGFR1, FGFR2, FGFR3 u FGFR4) u moncemetictBo Met (c-Met, Ron u Sea). [TongpoOHOE 00cyx)e-
HHE NPOTEMHKHWHA3 CM., Hanpumep, B mybonmkanusax Blume-Jensen, P. et al., Nature. 2001, 41 1 (6835): 355-365
1 Manning, G. et al., Science. 2002, 298 (5600): 1912-1934.

HepernenropHbIi THTT THPO3MHKUHA3 TAK)KE COCTOUT U3 MHOXKECTBA MOJICEMENCTB, BKiIovast Src, Btk, Abl,
Fak u Jak. Kaxxmoe n3 3THX TIOJICEMENCTB MOXKET OBITH JOMOJHUTEIHLHO Pa3eICHO Ha MHOXKECTBO WICHOB, KO-
TOpBIC YaCTO CBSA3AHBI C OHKOTeHe30M. CeMeicTBO Src, HanpuMmep, SBISIETCS] HANOONBITAM 1 BKIIFOYAeT HAPSIY C
npounmu Src, Fyn, Lck 1 Fgr. [Togpobroe o6cyxnenne nanHpx kuHa3 cM. Bolen J.B. Nonreceptor tyrosine pro-
tein kinases. Oncogene. 1993, 8(8): 2025-31.

3HaYNTEIBHOE YUCIIO TUPO3MHKWHA3 (KaK PELENTOPHBIX, TaK M HEPELENTOPHBIX) CBI3aHO C PAKOM (CM.
Madhusudan S., Ganesan T.S. Tyrosine kinase inhibitors in cancer therapy. Clin Biochem. 2004, 37(7): 618-35).
Knuanueckue nccnenoBaHus JAlOT BO3MOXKHOCTB I0JIaraTh, YTO CBEPXIKCIPECCUs] WIM HapylieHue (GyHKuni
TUPO3UHKUHA3 TaKXkKe MOTYT MMETh IIpOrHosupyeMoe 3HaueHue. Hanpumep, anenst cemeiictea HER psna RTK
CBSI3aHBI C HEOJIArONMPUATHEIM IIPOTHO30M TP PaKke MOJOYHOHN XKeJe3bl, KOJOPEKTaJIbHOM pake, pake TOJIOBBI U
IIEH U pake JIeTKUX. MyTanus THpo3uHKNHA3bI c-Kit cBs3aHa ¢ MOHM)KEHHOW BBDKHBAEMOCTBIO IIPU CTPOMAIIb-
HBIX OITyXOJISIX KEIyJIOYHO-KUIIeYHOTo TpakTa. [Ipy ocTpoil MuenoreHHon yelikemun myTanust Flt-3 mpencka-
3BIBaeT 00JIee KOPOTKYIO BEDKUBAEMOCTh 0e3 3a0oneBanus. Jkcrpeccus VEGFR, kotopast sBiisieTcst BaXXHOU IS
AQHTHUOTeHEe3a OMYyXO0JeH, CBsA3aHa ¢ 00oJee HU3KOH CTETEeHbI0 BEDKUBAHMS TPH PAKe JIETKUX. DKCIPECCHs KHHA3HI
Tie-1 oOpaTHO MPOMOPIIMOHAIEHO KOPPEIMPYET C BEDKUBAHUEM TIPH pake xenyaka. Dxcnpeccuss BCR-Abl sB-
JISIETCSl BaXHBIM (DAaKTOPOM MpeacKa3aHusi OTBETHON PEAKIMH MPH XPOHHUUECKOH MHUEIOTCHHON JIEHKEeMHH, a
THUPO3WHKMHA3a Src SIBISIETCS MHIMKATOPOM HEOJAronpusiTHOTO MPOTHO3a Ha BCEX CTaIUSIX KOJOPEKTAILHOTO
paka.

HMmMmyHHas cucTeMa JaeT OTBETHYIO PEaKIMIO Ha MOBPEXICHHUE M Yrpo3y HaTroreHoB. L{MTOKMHEI mpen-
CTaBJIIOT CO00 HU3KOMOJICKYJISIPHBIE MOJIHIICTITUABI WM TJIMKOIPOTEHHBI, KOTOPBIE CTUMYJHPYIOT OHOJIOTH-
YecKHe OTBETHBIE PEaKkIMi BUPTYAILHO BO BCEX THIAxX KJIETOK. Hampumep, IIMTOKUHBI PErYJIUPYIOT MHOXKECTBO
IyTel, BOBJICUCHHBIX B BOCHAJIMTEILHYIO OTBETHYIO PEAKIIMIO XO35MHA Ha cercuc. LIUTOKHHBI BIUSIOT Ha Kile-
TouHyto AuddepeHnnanuio, Tpoaudepanio U aKTHBALNIO, I OHH MOTYT MOIYJIHPOBATh KaK MPOBOCTIANTEIb-
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HYI0, TaK ¥ MIPOTHBOBOCIIATIMTEIBHYIO OTBETHYIO PEAKIIUIO, 1aBasi BO3MOKHOCTD X03SMHY MOIXOIAIINM 00pa3oM
pearupoBaTh Ha ITATOTCHEI.

CBsi3pIBaHUE IIUTOKMHA C PEHENTOPOM Ha IMOBEPXHOCTH KIETKH MHUIIMHPYET BHYTPUKICTOUYHBIC CHTHAJIB-
HBIE KacKaJbl, KOTOPbIE TPAHCAYIMPYIOT MEKKJICTOUYHBI CUTHAN B AP0, B KOHEYHOM CUeTe, MPUBOISI K H3Me-
HEHUSM B JKCTpeccuu TeHoB. [lyTh, BKIIOYArOMMKA ceMeilcTBO SIHyc-knHa3 mpoTtenHTHpo3uHKuHa3 (JAK) u
CHUTHAITLHBIX TPAHCIYKTOPOB U aKTHBATOPOB TpaHckpumniuu (STAT), 3ausT B mepegade curHaia I ITUPOKOTO
psana MUTOKHHOB. OOBIYHO ITUTOKMHOBBIE PELENITOPHI HE 007a1at0T COOCTBEHHONW THPO3MHKUHA3HOW aKTHBHO-
CTBIO M CJIEJJOBATEIFHO TPEOYIOT PELENTOPCBA3aHHBIX KMHA3 U PAcIpOCTpaHEeHUs Kackama (ocdopuimpoBa-
HUs. JAK BEITONHSIOT 3Ty (yHKIUIO. [[UTOKUHBI CBA3BIBAIOTCS C PELIEITOPAMH, BBI3BIBASI TUMEPU3AIHIO PEIICTI-
TOPOB, M 3TO JJA€T BO3MOKHOCTh KuHa3aMm JAK ¢ochopunuposats Ipyr npyra, a TaKKe ONPEIeICHHBIC THPO3H-
HOBBIC MOTHBEI B ITUTOKWHOBEIX perentopax. STAT, KOTOpble pacmo3HAIOT JaHHBIC MOTUBBI (OCHOTHPO3MHA,
MPUBJICKAIOTCS PEIENITOPOM M 3aTEM CaMH aKTHBHPYIOTCS 3a cueT JAK-3aBucumoro pochoprimmpoBaHus THPO-
3uHa. [locne akruBammu STAT AUCCOMUUPYIOT OT perenTopa, TMMEPU3YIOTCS U HATIPABJISIFOTCS B PO JJIS CBSI-
3pBaHus co cnenupuaeckumu caiitamu JTHK u m3smenenus tpauckpumniun (Scott, M.J., Godshall, C.J., et al.
(2002). "Jaks, STATSs, Cytokines and Sepsis". Clin Diagn Lab Immunol 9(6): 1153-9).

CewmeiictBo JAK urpaet poib B MIUTOKWH3aBHCHMOM PETYTHUPOBAaHUU Mposudepanuu U GyHKIIMH KIIETOK,
BOBJICYECHHBIX B UMMYHHBIM OTBeT. B HacTosiiiee Bpemsi uMeeTcs 4eThlpe M3BECTHBIX ujieHa cemeicTBa JAK
miekonmratomux: JAK1 (Takke n3BectHas kak SIHyc-kuHa3za-1), JAK2 (Taxke n3BecTHas kak SIHyc-kuHa3a-2),
JAK3 (tarxxe m3BecTHas kak SIHyc-kuHa3a seiikonuToB; JAKL; 1-JAK u SInyc-kunHaza-3) u TYK2 (Taxke u3-
BECTHas KaKk MpOoTenH-THpo3nHKKnHA3a 2) . benku JAK konebmiorest B pazmepe ot 120 1o 140 KJla u BkItogaroT
CeTh KOHCEPBATUBHBIX roMoJIorn4HbIX qoMeHoB JAK (JH), oqun u3 HuX npencraiseT co0oi GpyHKINOHAIBHBIHA
KaTaJIMTHYCCKUI KWHA3HBIM OMEH, M JIPYTO# MpEeICTaBlsIeT cO0O0# ICEBJOKMHA3HBIA JOMEH, MOTCHIMATBHO
BBITIOJTHAIOMINI PETryIUpYIOMy0 (YHKIHMIO /WM CIyXalluii B KadecTBE CThIKOBOWHOro caiita miust STATSs
(Scott, Godshall et al. 2002, cm. BbImIE).

Tornma xax JAK1, JAK2 u TYK2 skcnpeccupyrotes moBcemectHo, coodmaercst, yto JAK3 npexanoyrn-
TEJNBHO dKCIpeccupyercs: B mpupoaHbix KmmiepHbIX (NK) kirerkax, a He B T-KiIeTKax B COCTOSHUH ITOKOS, YTO
MO3BOJIICT TMPEATIONOXKHUTh e¢ poib B auMdongHoi akTuBanuu (Kawamura, M., D.W. McVicar, et al. (1994).
"Molecular cloning of 1-JAK, a Janus family protein-tyrosine kinase expressed in natural killer cells and acti-
vated leukocytes". Proc Natl Acad Sci USA 91(14): 6374-8).

He TOBKO MUTOKMHCTUMYITHUPOBAaHHBIE HIMMYHHBIC U BOCTIAJIUTEEHBIC OTBETHBIE PEAKIINH JICHCTBUTEIBHO
BHOCAT CBOW BKJIAJ] B 3aIlIUTy XO3SMHA, HO OHHU TAKKe UTPAIOT POJb B MATOTCHE3€e 3a00JICBaHUI: MTATOJIOTHH, Ta-
KHe KakK TsDKeJbliH oO0bennHeHHbIi nMMyHoneduiur (SCID) BO3HHMKAIOT M3-3a HENOCTATOYHOM aKTHBHOCTH H
MOJIABJICHUS] UMMYHHO!H CHCTEMEI, a THIICPAaKTUBHOCTh U aHOMAaJIbHAST HIMMYHHAs1/BOCTIAIUTEIEHAS OTBETHAS Pe-
aKIUs BHOCAT BKJIAJ( B MATOJOTHIO ayTOUMMYHHBIX 3a00JICBaHMIA, TAKUX KaK PEBMATOUIHBIA U MICOPUATHICCKHUN
apTpHT, aCTMa U CHCTCMHAas KpacHas BOJIYAHKA, BOCIAIUTEIFHOE 3a00JICBaHUC KHUIICYHUKA, PACCETHHBIN CKIIe-
po3, caxapHsblil quaber Tuma I, Oynp00CTUHANBHEBIN Mapaind, THPEOUIUT, UMMYHOTIIOOYIMHOBBIC HEBPOIIATHH,
MHOKapANT, a TaKkke 00JIe3HH, Takhe Kak ckiepoaepma u ocreoapTput (Ortmann, R.A., T. Cheng, et al. (2000).
"Janus kinases and signal transducers and activators of transcription: their roles in cytokine signaling, develop-
ment and immunoregulation". Arthritis Res 2(1): 16-32). Kpome Toro, abcofOTHO OOBIYHBIMHY SIBJISFOTCSI CHH-
JIPOMBI CO CMEIIaHHBIM TPOSBICHUEM ayTOMMMYHHOTO M UMMYyHoAedummuTHOTO 3a0oneBanus (Candotti, F., L.
Notarangelo, et al. (2002). "Molecular aspects of primary immunodeficiencies: lessons from cytokine and other
signaling pathways". J Clin Invest 109(10): 1261-9). Takum oOpa3om, TepaneBTUIECKUE areHTHl OOBITHO Ha-
MPAaBJICHBI HA YBEJIMYCHUE WITH MTOIaBJICHAC MIMMYHHBIX M BOCIIAJUTEIBHBIX MyTeH COOTBETCTBCHHO.

Hedunur B 3xcnpeccun wieHoB cemerictBa JAK cBsi3aH ¢ Ooye3HeHHBIMEU cocTossHUAMA. Meprmu Jakl -/-
SIBIISTIOTCSI MEITKAMU TIPU POXKACHUH, TUIOXO BBIKAPMIIMBAIOTCS M YMUPAIOT B mepuHaTanbHblil nepuon (Rodig,
S.J., M.A.Meraz et al. (1998). "Disruption of the Jakl gene demonstrates obligatory and nonredundant roles of
the Jaks in cytokine-induced biologic responses". Cell 93(3): 373-83). OmOpuons! Mermeit Jak2 -/- ctpagaror
aHEeMHCH M YMHPAIOT NMPUMEPHO Ha 12,5 JeHb MOCie COBOKYIUICHUS BCICACTBHE OTCYTCTBHS (DUKCHPOBAHHOTO
sputpomniodsa. JAK2-nepurnuraeie GudpoOIacTel HE JAIOT OTBETHOW peakimu Ha IFN ramma, XOTsS OTBETHBIC
peaknuu Ha IFN anbda/bera u [L-6 He 3aTparuBaroTcs.

JAK2 yHKIMOHMpYET MPU CUTHAIBLHOW TPAHCAYKIMH CIIENU()UIECKON TPYIIIBI ITUTOKHHOBEIX PEIETITO-
POB, HEOOXOIMMBIX JJIsI OTIpeAeIsTIonero sputpornodsa (Neubauer, H., A. Cumano, et al. (1998). Cell 93(3): 397-
409; Parganas, E., D. Wang, et al. (1998). Cell 93(3): 385-95). Oxkazanock, uto JAK3 urpaer pois mpu HOp-
MaJbHOM pa3BUTHHU W (yHKIMOHHpoBaHWH B- u T-nmumdonuro. Coobmanock, uto myrarmun JAK3 saisroTcs
OTBETCTBEHHBIMH 32 ayTOCOMAaTHUECKHUI PEIIeCCUBHBIN TSKEJbI KOMOMHNpOBaHHbIH nMMyHOIeuuut (SCID) y
moneit (Candotti, F., S.A. Oakes, et al. (1997). "Structural and functional basis for JAK3-deficient severe com-
bined immunodeficiency". Blood 90(10): 3996-4003).

IIyte JAK/STAT u, B 4aCTHOCTH, BCEX UYETHIPEX WICHOB ceMeiicTBa JAK, kak mpenmoiiaractcs, UTpacT
PO B MATOTCHE3¢ ACTMATUYECKOH OTBETHOHM peaklWH, MPU XPOHUYECCKOM OOCTPYKTUBHOM 3a00JICBAaHHUHU JIET-
KUX, OpPOHXUTE U JPYTUX POJCTBCHHBIX BOCHAIUTEIBHBIX 3a00JICBAHISIX HIKHUX JBIXaTCNbHBIX MyTeil. Hampu-
Mep, aHOMaJIbHbIe UMMYHHBIE OTBETHBIC PEAKIINH, KOTOPHIE XapaKTEPHBI Ui aCTMBI, COUETAIOTCA ¢ HaOOpOM
CD4+ T xenmepHBIX KIETOK, omnpenensseMbix kak T xemmepusie 2 (Th2) knetku. [lepenava curaama mocpeucT-
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BOM LUTOKUHOBOTO penentopa IL-4 ctumynupyetr JAK1 u JAK3 qnsa aktuBauuu STAT6, a nepepada curnana
nocpeactBoM IL-12 ctumymnupyer akruBanmio JAK2 u TYK2 u nocnenyromee docdopunuposanne STATS.
STAT4 u STAT6 KOHTPOIMPYIOT MHOXKECTBO actiekToB auddepenmuannn CD4+ T xenmeprbix kinetok (Pernis,
A.B. and P.B. Rothman (2002)". JAK-STAT signaling in asthma". J Clin Invest 109(10): 1279-83). Kpome Toro,
6bu10 yecTaHoBieHO, uTo TYK2-nehUuTHBIE MBI UMEIOT TOBBHIIIICHHYIO CKIIOHHOCTD K aJJIepPrHYECKOMY BOC-
TIAJICHUIO JBIXaTeNbHBIX MyTel, onocpenoBanHomMy Th2-kmerkamu (Seto, Y., H. Nakajima, et al. (2003). "En-
hanced Th2 cell-mediated allergic inflammation in Tyk2-deficient mice". J Immunol 170(2): 1077-83). Boxee
TOTO, MHOKECTBO IIUTOKMHOB, KOTOPBIC TEPEeNaloT CUTHAN uepe3 KuHa3sl JAK, cBs3aHBI ¢ BOCHAJINTEIHHBIMH
3a00JIEBaHUSIMH MJIM COCTOSIHUSIMH BEPXHHUX JBIXaTEIbHBIX MyTeH, TAKUMH Kak MOpakaloline HOC M HOCOBBIC
nasyxu (Hampumep, pUHUT, CHHYCHT), HE3aBHCUMO OT TOTO, SIBJISIIOTCS JIM OHHM KJIACCUYECKOW aJUIeprHYeCKOM
peakuuei Uiy Her.

ITyte JAK/STAT Takke BOBJICUCH B BOCHAIUTEIbHBIC 3a00JICBAHNS/COCTOSHHS TJ1a3, BKIIFOYasl, HO HE Or-
paHMYMBasICh YKa3aHHBIM: BOCHAJCHHE Paly’KHOH OOOJIOYKH Tiasza, YBEHT, CKIEPUT, KOHBIOHKTHBHT, a TaKXkKe
XPOHHYECKHE aJUIeprHYecKue OTBETHbIE peakiuu. CrenoBaTenbHO, MHrHOMpoBaHue KuHa3 JAK Moxer urpath
ONMaroMpHUATHYIO POJIb IPH TEPANIEBTHYECKOM JICUCHUH TaHHBIX 3a00IeBaHMUI.

Iyt JAK/STAT wu, B wactHoctH, JAK3 Takke wrpaer posib Mpu pake MMMyHHOU cucteMbl. [Ipum T-
KkieTouHon setikemun/muMpome B3pocibix (ATLL) CD4+ T kimeTku deiaoBeka MpHOOpeTaroT TpaHCHOPMHUPO-
BaHHBIM ()EHOTHII, COOBITHE, KOTOPOE KOPPEIUPYET ¢ MPHOOPETEHNEM KOHCTUTYTUBHOTO (GochoprimpoBaHus
JAK u STAT. Kpome Toro, cBsa3b Mexay JAK3 u aktuBanueit STAT-1, STAT-3 u STAT-5 u pa3Butuem Kie-
TOYHOTO IHKJAa ObLTa MPOJEeMOHCTPHPOBAHA ITyTEM KaK OKPALIMBAHUS C MOMOIIBIO MOMUIA MPOMUANS, TaK H
BHEJPEHHEM OpOMJICOKCHYPHINHA B KIETKH YEThIPEX MPOTECTHPOBAaHHBIX marreHToB ¢ ATLL. /laHHBIE pe3yiib-
TaTHI MMO3BOJISTIOT TPEATIONOKUTH, uTo akTuBanus JAK/STAT cBsi3aHa ¢ peruTuKaIue JICHKEMUUECKUX KICTOK, ’
YTO TEpaNeBTUYECKHE MMOJIXO0JIbl, HanpaBieHHble Ha nHruoupoBanne JAK/STAT, mMoryt paccMaTpuBaThCst Kak
ocraHaBIuBaromue Heoracrudeckuii poct (Takemoto, S., J.C. Mulloy, et al. (1997). "Proliferation of adult T
cell leukemia/lymphoma cells is associated with the constitutive activation of JAK/STAT proteins". Proc Natl
Acad Sci USA 94(25): 13897-902).

BrioknpoBaHre cUTHANBHON TPaHCAYKIIMH Ha ypoBHE kuHa3 JAK maeT mepcrnekTHBy pa3pabOTKH MOaXo0.1a
K JICYCHHUIO paka deloBeka. [[UTOKWHBI ceMeiricTBa HHTEPIeHKHHOB 6 (IL-6), KOTOphIe aKTUBUPYIOT CUTHATBHBIN
TpaHcaykTop gpl30, ABISAIOTCS OCHOBHBIMHU (haKTOpaMH BBDKHBAHUSA U POCTA IS KJIETOK MHOXXECTBEHHOH MUe-
nombl genoBeka (MM) . Tlpennonaraercs, 9to curHanbHas Tpancaykius gpl30 BosiekaeT JAK1, JAK2 u Tyk2
1 pacrosoxeHHble B pssMoM HampasiieHuu (5'-3") apdexropst STAT3 n MUTOTEHAKTHUBUPOBAHHBIE TTPOTEUHKH-
HazHble (MAPK) mytu. B IL-6 3aBucumoit MM KJI€TOYHBIX JIMHUSX, 00paboTaHHEIX HHrHonTopoMm JAK?2 Tup-
¢doctrunom AG490, narubuposanuch akTuBHOCTH KuHa3bl JAK2 n dochopmmmpoBanne ERK2 u STAT3. Kpome
TOTO, TOJABJISIACH Mposndepanns KIeToKk U uHayuposaics amonto3 (De Vos, J., M. Jourdan, et al. (2000).
"JAK2 tyrosine kinase inhibitor tyrphostin AG490 downregulates the mitogen-activated protein kinase (MAPK)
and signal transducer and activator of transccription (STAT) pathways and induces apoptosis in myeloma cells".
Br J Haematol 109(4): 823-8) . Onnako B HEeKOTOpPBIX ciaydasix AG490 MokeT MHIYIMPOBATh COCTOSTHHE Oe3-
JEHCTBHUS OITyXOJIEBBIX KJIETOK B IEHCTBUTENBHOCTH, 3aTE€M 3AIIUTHTD UX OT CMEPTH.

AxtuBarust JAK/STAT nipu pake MOXET IPOUCXOIAUTH TI0 MHOTOYHCIICHHBIM MEXaHH3MaM, BKITIOYast CTH-
MyJsnato uTokuHa (Hanpumep, IL-6 mmu GM-CSF), win 3a cdeT YyMEHBIIICHHsI SHAOTCHHBIX CYIPECCOPOB Tie-
penaun curHana mocpenctBoMm JAK, takmx kak SOCS (cympeccop WM IMTOKHHOBAsS Iepeaada CUTHANA) W
PIAS (nmpoteunoBsiii marHONTOp aktuBupoBanHoit STAT) (Boudny, V. and Kovarik, J., Neoplasm. 49: 349-355,
2002). BaxxusIM sIBIISICTCS TO, YTO aKTUBALMs nepenadn curHaia nocpeactsoM STAT, a Takxke Ipyrux myrtei B
npsiMmoM Hampasienun ot JAK (sanpumep, Akt), koppenupyeT ¢ HeOJIaronpUsATHBIM MPOTHO30M JUISi MHOTHX
TunoB paka (Bowman, T., et al. Oncogene 19: 2474-2488, 2000). Kpome TOro, NOBBIIIEHHBIE YPOBHU ITUPKYJIH-
pYIOIINX IUTOKHHOB, KOTOpbIE nepenatoT curnan nocpeactsoM JAK/STAT, moryr HeOIaronpusTHeIM 00pa3zoM
BJIMSITH Ha COCTOSIHHE 3/I0POBBS MALMEHTA, IIOCKOJIBKY TIPEIIONAraeTcsl, YTO OHW MIPAIOT SMH30AMYECKYIO pOJb
NPY KaXeKCHU W/WIN XpOoHH4YecKoi ycranocTd. 1o cymectBy, narubuposanue JAK MokeT HMeTh TepaneBTHye-
CKO€ 3HaYCHHE IIPH JICUCHUH paka y MallMeHTOB MO MPUYMHAM, KOTOPHIE TAIEKO PACIIUPSIOT IIOTSHIIHAI TTPOTH-
BOOITyXOJI€BOI aKTUBHOCTH. JlaHHBIE I KaXEKCHU MOTYT IPHUBECTH K IOTIOJHUTEIHFHOMY BBIUTPHIITY MEXaHH-
CTHYECKOW TOIJEPKKHA OT TOTo (akTa, uTo (HaKTOp HACHIIICHHUA - JIENTHH, IEPEeJaceT CHUTHAJBI MOCPEICTBOM
JAK.

Snyc-kunaza 3 (JAK3) kak ¢apMakoioruueckas meiib yCTEeIHO HCIONb30BAIACH TSI KOHTPOJIUPOBAHUS
OTTOPKEHHUST AJIOTpaHCIUIaHTaTa W 0oJe3HM "TpaHcrulaHTaT-npotuB-xo3suHa" (GVHD). B nmomonnenne k ee
BOBJICUEHHOCTHU B Iiepefauy CUTHajla HUTOKMHOBBIX penenTopoB JAK3 Tarke 3aHsiTa B curHaibHoM iyt CD40
MOHOIIMTOB Tiepudepuyeckoii kposu. Bo Bpems CD40-uHIyIMpOBaHHOTO CO3PEBaHUSI MHEIOMIHBIX ACHAPHT-
HBIX KieTok (DCs) nanynupyercs aktuBHOCTh JAK3 1 yBenMuMBaeTCss COBMECTHO CTHMYJIMPOBAHHAS MOJIEKY-
JsipHast dKcnpeccust, npoxynuposanue 1L-12, n HaOmonaercst cuibHas ajuIOreHHass CTUMYJIHPYIOIIasi Crioco0-
HOCTb. ParonansHo paspabotanusiii uarnoutop JAK3, WHI-P-154, npenorBpamiaer gaHHble AeHCTBUS, OCTa-
HaBnBass DCs Ha He co3peBIIEM ypOBHE, YTO MO3BOJISET MPEAINOIOKNUTh, YTO UIMMYHOCYIIPECCOpHAsl Teparnusi,
UMeromas 1eablo THpo3uHKMHA3y JAK3, MOXeT Takke 3aTparuBarh QYHKIIUIO MUEIOMIHBIX KIETOK (Saemann,
M.D., C. Diakos, et al. (2003). "Prevention of CD40-triggered dendritic cell maturation and induction of T-cell
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hyporeactivity by targeting of Janus kinase 3", Am J Transplant 3(11): 1341-9). Ha cucteme MbIIIMHOM Moenu
Takxke ObUIO MmoKa3aHo, 4To JAK3 sBnsieTcs Ba)KHOW MOJICKYJISPHOW MHUIICHBIO JUIS JICUCHHUS ayTOMMMYHHOTO
WHCYJIMH3aBHCUMOTO caxapHoro nuadera (tuma ). Pammmonamsno paspabdotannsiit narudurop JAK3, JANEX-1,
MPOSIBIJI CHIIBHYI0O UMMYHOMOZYJIHPYIOIIYI0 aKTUBHOCTh M 3aMEUISI Hadajio mMmosBieHus auadera Ha NOD-
MBIIIMHOW Moenn ayroumMmmyHHoro nuabeta tumna I (Cetkovic-Cvrlje, M., A.L. Dragt, et al. (2003). "Targeting
JAK3 with JANEX-1 for prevention of autoimmune type 1 diabetes in NOD mice". Clin Immunol 106(3): 213-
25).

Bri10 mpesnonoskeHo, 4To WHruOMpoBaHue THPO3UHKHHA3H JAK2 MOXeT ObITh OJarompusATHBIM IS Tia-
IIUEHTOB ¢ MuelnomnponudeparuBHbMU HapymenusiMu (Levin, et al., Cancer Cell, vol. 7, 2005: 387-397). Mue-
nonponudepatuBusle Hapymenus (MPD) Bkmouator nctuHHyto nonuuuremuro (PV), nanonatudyeckyro TpoM-
6ormronenuto (ET), muenonnuyto meramnasuro ¢ muesnodudopozom (MMM), XpOHHYECKYIO MUEIIOTCHHYIO JIeH-
kemuto (CML), xponmdeckyro MuenoMoHoImTHyI0 neiikemuto (CMML), runep’03uHOQUIBHBIN CHHIpPOM
(HES) u cucremHoe 3aboneBanne macrouuToB (SMCD). Xo0Ts, Kak HosiaraoT, MuenonpoindepaTuBHble Hapy-
IICHHUS BBI3BIBACT OJaronpHOOpEeTCHHAs COMAaTHYecKass MyTalusi B TeMaTONOITHYECKUX IPEIIIECTBCHHUKAX,
TeHEeTHYeCKasi OCHOBA JaHHBIX 3a00JeBaHni Hen3BecTHA. OHAKO COOOIIANOCh, 9TO TeMAaTOIOATHIECKHE KIICTKH
OoNBIIMHCTBA MAMeHTOB ¢ PV u 3HaunTensHoro uncia nanueHToB ¢ ET 1 MMM 006na1aroT OBTOPSIOIIUMUCS
MIEPHOANYECKH COMAaTHUYCCKUMH aKTUBUPYIONUMH MyTalusMu B THpo3uHknHaze JAK2. Taxxke cooOmanocsk,
yTo MHrHOMpoBanue kuHa3sl JAK2V617F HeOombmuMu MOJIEKyJIaMU HHTHOUTOpAaMU TMPUBOJNUT K HHTHOUPOBa-
HHUIO TIpoJHdepanuy reMaTonodITHIECKIX KIETOK, YTO TTO3BOJSET MPEIIIOI0KHUTh, YTO THpO3WHKHHa3a JAK?2
SIBIIIETCS. TIOTEHIIHATBHONH MWIIEHBIO I (apMaKOJOTHISCKOT0 WHTHOWpoBaHMsA y mamueHToB ¢ PV, ET nu
MMM.

Taroke npennonaraercs, 4To UHrHOMpoBanue kuHa3 JAK mmeer TepaneBTHUEcKOe MPEUMYIIECTBO ISl T1a-
IIUCHTOB, CTPAIAIOIIUX OT KOXXHBIX UMMYHHBIX HAPYIICHU, TAKUX KaK IICOpUA3 U KOXKHAs aJUIepPTUYeCKas peak-
. OOIIEnpHHATO, YTO TPH IIcOoprase OOBIKHOBEHHOM, HamOoyee pacrpocTpaHeHHOH (opme Ircopuasa, T-
JTUMQOLUTHI UIMEIOT BYKHOCTH ISl TIOAEP)KaHHS 3a00JIeBaHNS U CBSI3aHHBIMU C HUM NICOPHATHYECKUMH OJISIIII-
kamu (Gottlieb, A.B., et al., Nat Rev Drug Disc, 4: 19-34). [Icopuarndeckue OJSIIKHA coAepKaT CyIIeCTBEHHBIN
UMMYHHBIH HHOUIBTPAT, BKIIOYAst JISHKOIMTH M MOHOITUTHI, @ TaK)Ke MHOTOYHCICHHBIC CIIOW 3MUACPMBI C TI0-
BBIIIICHHOHN mpomudepanueii kepaTHHOIUTA. Toraa Kak IepBOHAYai bHAs aKTUBAIMS MMMYHHBIX KJIETOK HpH
TICOpHa3e MPOMCXOTUT IO 3aBHUCAIMIEMY OT OOJE3HH MEXaHHU3MYy, IPEAIOIaraeTcsl 4To HoyiepkaHie 3a0oseBa-
HUS 3aBUCUT OT YUCJIa BOCTIAIUTENFHBIX IMTOKWHOB B JOTIOJTHEHNE K Pa3IMYHBIM XEMOKHHAM U (pakTopam pocrta
(JCI, 113: 1664-1675). MHorue u3 HUX, BKJIIOYast HHTEPJICHKHUHEI -2, -4, -6, -7, -12, -15, -18 u -23, a Taxxke GM-
CSF u IFNg, nepenator curnan nocpenctsoM Snyc-kuna3 (JAK) (Adv Pharmacol. 2000;47:1 13-74). I1o cyme-
CTBY, OJIOKMpOBaHHE CUTHAIBHOM TpaHCAYKIMH Ha ypoBHe kuHa3 JAK MoOXeT mpHuBeCTH K TepareBTHYECKOMY
BBINTPHINY Y MAMEHTOB, CTPAAAIOIINX OT IICOPHa3a WIH APYTUX UMMYHHBIX HapYIICHUH KOXKHOTO TIOKPOBA.

W3BecTHO, YTO HEKOTOpPBIE JEKAPCTBEHHBIC CPEJCTBA MOTYT BBI3BIBATh UMMYHHBIE PEAKLUH, TaKHE KaK
KO>KHasI CHITb WM TMapest y HeKOTOPBIX MaleHToB. Hanpumep, npruMeHeHne HEKOTOPBIX HOBBIX HAPaBICHHBIX
NPOTHUBOPAKOBBIX areHTOB, TakuX Kak Mpecca, Opurykc u Tapuea, HHAyINPOBAJIO YTPEBUAHYIO CHINb Y HEKO-
TOPBIX MAIEHTOB. J[pyroil mpuMep OTHOCHTCS K TOMY (PaKTy, 4TO HEKOTOpPbIE Hapy>KHO MPUMEHSIEMBIE JIeKap-
CTBEHHBIE CPEJCTBA BEI3BIBAIOT Pa3lIpaKCHNE KOXKHU, KOXKHYIO CBIIIb, KOHTAKTHBIA JEPMATHT WIIN aJUIEPTUICCKYIO
KOHTaKTHYIO PEaKIHIO KOXH. Y HEKOTOPHIX MAllMCHTOB JaHHBIE UMMYHHBIE PEaKI[MH MOTYT BBI3BIBATH OECIIO-
KOMCTBO, HO JJIS APYTHX UMMYHHBIE PEAaKINH, TAKHE KaK CHIIb MM AUApes, MOTYT MIPUBECTH K HEBO3MOKHOCTH
MPOIOJDKATD JICUCHHE. XOTS IBIKYIIAs CHIa TaKWX MMMYHHBIX PEaKIHH MOJHOCTHIO HE SICHA K HACTOSIIEMY
BpPEMEHH, TaHHbIE UMMYHHBIE PEaKIiH, BEPOSTHO, CBA3aHBI C IMMYHHBIM HHQHUIBTPATOM.

[TpoBoaNTCS MMPOKUIA TOUCK MHTHOUTOPOB SIHYC-KMHA3Bl WM POJCTBEHHBIX KMHA3, M B HECKOJIBKHX ITyO-
JUKAKAX cooOrraercst 00 3QPEeKTUBHBIX Kiaccax coequHeHui. HampuMep, 0 HEKOTOPBIX MHTHOUTOpPax cO00-
maetcst B WO 99/65909, narenre CLIA 2004/0198737; WO 2004/099204; WO 2004/099205 u WO 01/42246.
O rerepoapuiI3aMeIleHHBIX TUPPOJIaX U APYTHX coeanHeHusx coodmaercst B WO 2004/72063 u WO 99/62908.

TakuM 00pa3oM, HOCTOSIHHO HEOOXOMMBI HOBBIC MJIM YCOBEPIICHCTBOBAaHHbIE areHThl, KOTOPhle HHTNOU-
PYIOT KHWHA3bl, TaKHe KakK SIHyC-KMHA3bl, KOTOPBIE NEHCTBYIOT KaK MMMYHOIIOAABIISIONINE areHTHI IIPH TPaHC-
TUTAaHTAIMN OPTaHOB, a TAK)KE B KAUECTBE areHTOB JUIA MPO(HUIAKTHKY U JICYCHUS ayTOMMMYHHBIX 3a00JeBaHUN
(HammpuMep, paccessHHBIN CKIIEpO3, PeBMAaTOUIHBIN apTpUT, acTMa, Auadet Tuna I, BocmanutensHoe 3a00IeBanne
KHIIeYHUKa, 60s1e3Hs KpoHa, ayTonMMyHHBIE HapyIIeHHs IUTOBUIHON JKeye3bl, 00Jie3Hb ATbIreiiMepa), 3a00-
JIeBaHWH, KOTOPBIE BKIIIOYAIOT THIIEPAKTUBHYIO BOCIIAJIHTEIBHYIO OTBETHYIO PEAKIHIO (HAIIpUMeEp, dK3eMa), ajl-
Jepruii, paka (HalpuMep, pak IPenCcTaTeIbHOM Keme3bl, JeHKeMHs, MHOKECTBEHHAs! MHEJIOMa) U HEKOTOPHIX
UMMYHHBIX peakluil (HampuMep, KO>KHasl ChIITb WM KOHTAKTHBIN JEPMATHT WM JAUApes), BEI3BAHHBIX IPYTHMU
JIEKapCTBEHHBIMU CPE/ICTBAMH, HEKOTOPBIE U3 KOTOPHIX YMOMAHYTHI. ONHCaHHBIC 3[16Ch COCUHEHHUS, KOMITO3H-
IIUH ¥ CIIOCOOBI OTBEYAIOT AAHHON HEOOXOAMMOCTH U JPYTHM LIETISIM.

Kpartkoe n3no:xkeHue cylmiHOCTH H300peTeHH

Hacrosimee n300pereHne BKIIIOYAET JIEKAPCTBEHHOE CPEJCTBO JUIS JICUEHUs] HICTHHHOM nosmnuteMud (PV)
y HaIMeHTa, Il ykazanHoe 3a0ojieBaHUe CBA3aHO ¢ akTUBHOCTBIO JAK, BKitouatomee TepaneBTudecku 3 dex-
THBHOE KOJIMYECTBO COCJMHEHUS, KOTOpOE TMPEeACTaBIseT coOoil 3-mukionenTi-3-[4-(7H-muppono[2,3-
d]mapumuana-4-ni)- 1 H-nupa3on-1-uia|mpomaHnHuTpII, WU €ro (GapMameBTHYECKA MPUEMIIEMYIO COJb. YKa-
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3aHHOE COEIMHEHHE WM COJIb NpeAcTaBisieT coboit (3R)-3-uuknonentnin-3-[4-(7H-nupposno|2,3-dnupumuaun-
4-nn)-1H-nupazon-1-wi|nponanHuTpua  win  ero QapMarneBTHUecKH npuemiemyto cons wian  (3S)-3-
nukIoneHTui-3-[4-(7H-mappono[ 2,3-d jmupumuaua-4-win)- | H-upason- 1 -uin JnponaHHuTpun . Wik ero  ¢apma-
[EBTHYECKH ITPHEMIIEMYIO COJIb.

N3o0pereHne Takke OTHOCUTCS K TPUMEHEHHIO COCIWHEHHS, KOTOPOE IMPEACTaBIsAeT Co0ol 3-
nukIoneHTui-3-[4-(7H-muppono[ 2,3-d jmupumuaua-4-win)- 1 H-upason- 1 -uin jnponaHHuTpyi, Wik ero ¢apma-
MEBTHYIECKHU TPUEMIIEMON COJIM IS JieueHHus HCTUHHOW monumuteMud (PV) y manuenTa, rae ykazanHoe 3aboiie-
BaHWE CBs3aHO C akTUBHOCTHIO JAK, rae yka3aHHOe cCOeIWHEHWE WJIHM COJIb TmpeacTaBisieT coboit (3R)-3-
ukioneHT-3-[4-(7H-muppono[2,3-dmupumuana-4-mn)- 1 H-nupazon-1 -nn|nponanHutpun win ero  Qapma-
HEBTHYCCKH TpHemiieMylo coilb Wik (3S)-3-nuknonenTtun-3-[4-(7H-nuppomno|2,3-d jmupumuaua-4-wm)-1H-
MUPA30JI- | -1 |IPOTIAaHHUTPILIT WITH €r0 (hapMaleBTHICCKH MTPUEMIIEMYIO COITb.

Ionpo6Hoe onncanne u3odpeTeHUs

Hacrosiee n300peTeHre OTHOCHTCS, MEXKITy MPOYHM, K COSIHEHUSIM, KOTOPBIC MOAYJIUPYIOT aKTHBHOCTb
OJTHOW WM HEeCKONbkHX 3 JAK U MOTyT MCHONB30BAThCS, HAIPUMED, IS JICUCHUS 3a00JICBaHUIA, CBSI3aHHBIX C
aKcnpeccuert ninu akTuBHOCTRIO JAK. CoenuHenws o n300peTeHnio nMeroT Gopmydy I

Yz
T==A2
Ui, v
\A1 R
N R2
N7 N
1

BKITIOYast UX (hapMaleBTHYCCKU MPUEMIICMBIC COJICBBIC (JOPMBI HITH MPOJICKAPCTBA, TIC

A' u A” ne3aBucumo BeiGuparot u3 C u N;

T, U u V He3aBucumo Beiouparot u3 O, S, N, CR’u NR(’; Te S-4JICHHOE KOJBII0, 00pa30BaHHOE Al, A2, U,
T u V sBnsercs apoMaTHYECKUM;

X npexncrasisier co6oit N mmm CRY;

Y mpencrasisier coboit C_g anmkuneH, C,g anmkeHuieH, C, g aTKHHUJICH, (CR”RIZ)P-(C3_10 IUKIIOATTKHJICH )-
(CR'"R"),, (CR'R"),-(apuren)-(CR''R"?),, (CR''R'*),«(C,.;y rerepommxnoanxunen)-(CR''R"%),, (CR''R'%),-
(rerepoapunen)-(CR''R'?),,  (CR''R'}),-O(CR''R"?),, (CR'R'")S(CR''R"),, (CR''R'}),C(O)(CR'R"),
(CR'"R'?),C(O)NR(CR''R"?),, (CR“R&)pC(O)O(CRq‘lRlz)q, (CRlFR”)POC(O)(CRlIR”)q, (CR''R"),0C(0)-
NRS(CR''R"),, (CR'R'*,NR(CR''R"),, (CR'R'*),NR‘C(O)NRYCR''R"),, (CR''R'*),S(O)(CR''R"),
(CR''R™),S(O)NRY(CR''R"),, (CR''R"?),S(0),(CR''R"), wmu (CR''R'}),S(0),NR(CR''R"),, r1ie ykazanmwiit
C,g ankmieH, C, g ankenmneH, C, g aNKHHWICH, IUKIOAIKIICH, apUJICH, TeTEPOIUKIOANKIIICH WU TeTepOapH-
J'I(33H, ?eo6a3aTenLHo SABIIACTCS 3aMEIICHHBIM |, 2 MM 3 3aMECTHTENAMH, HE3aBHCHMO BHIOpaHHBIME 13 -D'-D*-
D’-D7

Z npenctasnseT coboit H, ranoren, C4 ankun, C, 4 ankenmwn, C, 4 ankuami, C;_4 raOreHATKAI, TaJIOTCH-
cynsannn, C,4 rugpokcmankmn, Cp, mmanoamkmn, =C-R, =N-R, Cy', CN, NO,, OR?, SR? C(O)R",
C(O)NRRY, C(O)OR?, OC(O)R’, OC(O)NR‘RY, NRRY, NR°C(O)R", NR‘C(O)NRRY, NR‘C(O)OR%
C(=NR)NRRY, NR°C(=NR)NRRY, S(O)R", S(O)NRR, S(0),R", NR°S(0),R", C(=NOH)R", C(=NO(C ¢ an-
KI/IH)Rb u S(O)ZNRCRd, rae ykasauueiid Cig amkui, C,g amkenun win C,g aTKUHUI HE0OsS3aTEeIbHO SBISICTCS
3aMeIeHHsM 1, 2, 3, 4, 5 unm 6 3aMecTUTENSIMH, HE3aBUCUMO BBIOpaHHBIMU m3 Taynorena, C 4 ankwmia, C, 4 an-
kenuna, C, 4 ankumawmina, C,4 rajoreHaimkuia, rajoreHcynbpanmia, C,4 ruapokcuankwia, C, IHaHOAIKHIIA,
Cy', CN, NO,, OR? SR* C(O)R’, C(O)NRRY, C(O)OR?, OC(O)R", OC(O)NRRY, NR°RY, NR°C(O)R,
NR°C(O)NRRY, NR°C(O)OR?, C(=NR)NRR?, NR°C(=NR)NRR’, S(O)R’, S(O)NR‘R’, S(0),R", NR°S(O),R”",
C(=NOH)R®, C(=NO(C,_¢ ankun))R" u S(0),NR°R%;

TJIe B cirydae korna Z npeacrasisier coboit H, n paBHo 1;

umn pparment -(Y),-Z BMecTe ¢ i) A®, kK koTopoMy dparMenT npucoemuHes, ii) R’ wm R® mu6o B T, mbo
B V, u iii) atomom C mu N, k kotopomy R® mmu R® 6o 8 T, miGo B V nprcoeauHeH, o6pasyer 4-20-41eHHoe
apwiIbHOE, IUKIOANKWIHHOE, TeTePOAPHIHHOE TN TeTePONUKIOANKIIBHOE KOJBIO, KOHISHCHPOBAHHOE C 5-
YJICHHBIM KOJIBIIOM, 00pa30BaHHBIM Al, Az, U, T u V, toe ykazanHoe 4-20-wieHHOE apyiIbHOE, ITUKIOATKUIIb-
HOE, TETePOAPWIIHPHOE WIH TETEPOIMKIOATKIIBHOE KOJIBIIO HEOOA3aTEIbHO ABISETCS 3aMEIIeHHbIM 1, 2, 3, 4 wmn
5 3aMeCTHUTENSIMU, HE3aBUCUMO BBIOpaHHBIMHU U3 -(W),-Q;

W mnpenacrasnser coboit Cig ankwmrennn, C,g ankeHmneHwt, C,g anmkuamieHmwr, O, S, C(0O), C(O)NRCV,
C(0)0, OC(0), OC(O)NR®, NR, NR“C(O)NR?, S(0), S(O)NR®, S(O), mmu S(O),NR*;

Q mpexacrasuser coboit H, ranoren, CN, NO,, C,_g amkmi, C,_g ankenmn, C,g ankuamwi, C.g TaJOTCHAIKILI,
rayloreHCyNb(aHu, apuil, [MUKIOATKHIII, TeTEPOAPUIT MU TeTCPOIMKIIOANKII, Te yka3zaHHbIH C;g amkmi, Cog
ankeHut, Cyg ankuHwI, Cig TATOTCHANKWI, apwil, [IUKIOATKWI, TeTEPOAPUII WIH TeTePOIUKIOATKIAI Heo0s3a-
TEJNBHO SBJSICTCS 3aMEHICHHBIM 1, 2, 3 win 4 3aMEeCTUTEISIME, HE3aBHCUMO BBIOPAaHHBIMU U3 TajoreHa, Ci4 aji-
kuna, C, 4 ankenmna, C, 4 amkuauna, C;4 TaJoreHankumia, rajoreacynbdanmia, C, 4 ruapokcuankmia, Cy 4 1ua-
noankmaa, Cy>, CN, NO,, OR*, SR*, C(O)R”, C(O)NR°RY, C(O)OR*, OC(O)R", OC(O)NR°RY, NR°RY,
NR¢C(O)R”, NR°C(O)NR°RY, NR°C(O)OR¥, S(O)R”, S(O)NRRY, S(0O),R", NR°S(0),R” u S(0),NR°RY;

X
R3J\

-5-



035795

Cy' u Cy” He3aBHCHMO BHIOMPAIOT U3 aphiia, FeTepOapuia, UKIOATKIIA i TeTePOLHKIOANKIIIA, KasKIblil
U3 KOTOPBIX HEOOA3aTEFHO SBISICTCS 3aMEIICHHBIM 1, 2, 3, 4 min 5 3aMeCTUTENIMU, HE3aBUCUMO BEIOPAHHBIMU
n3 rajorena, C,_4 ankuna, C, 4 ankenwmna, C, 4 ankuamia, C, 4 rajoreHakuia, rajorencynbdannna, C, 4 TUIPO-
kenankmia, C;, npasoankmma, CN, NO, OR™, SR™, C(O)R™, C(O)NR'R®, C(O)OR™, OC(O)R"™,
OC(O)NRC"Rd", NRC"Rd", NRCHC(O)Rb", NRC"C(O)ORa", NRCHS(O)Rb", NRCHS(O)sz", S(O)Rb", S(O)NRC"Rd",
S(O)sz" u S(O)zNRC"Rd";

Rl, Rz, R® u R* HesaBucumo BeIOmMparoT u3 H, ranorena, C,4 ankwra, C, 4 ankennna, C,., ankununa, Ci4
TaJIOTeHaJIKWJIa, TaIoTeHCYIb(haHnma, apuia, MUKIOAKIIIA, reTepoapmia, rereporukioankmia, CN, NO,, OR’,
SR’, C(O)R?, C(O)NR’R™, C(O)OR’, OC(O)R?, OC(O)NR’R', NR’R'’, NR’C(O)R®, NRC(O)OR’, S(O)R®,
S(O)NR’R', S(0),R®, NR’S(0),R® u S(0),NR’R'’;

R’ npencrapiset cobdoit H, ranmoren, Cy4 ankun, C,.4 ankenmwt, C, 4 ankuamwi, Ci_4 TaJOTCHAIKILI, TaJIOTCH-
cymspanmt, CN, NO, OR’, SR’, C(O)R®, C(O)NR’R', C(O)OR’, OC(O)R?, OC(O)NR’R', NR’R',
NR’C(O)R®, NR’C(O)OR’, S(O)R®, S(O)NR’R'?, S(0),R*, NR’S(0),R® umu S(O),NR’R'’;

R® npeacrasisger coboit H, C 4 amkmn, C, 4 ankenmwn, C,, ankuamwi, C;4 TaJoreHAIKUI, OR7, C(O)RB,
C(O)NR’R'’, C(O)OR’, S(O)R®, S(O)NR’R'’, S(0),R® mmu S (O),NR°R'’;

R’ npenacrasuseT cooorr H, C,_g amkmi, C;_¢ ranorenankui, C, ¢ amkeHui, C,.s ATKUHWI, apwJl, IAKIOATKHIIT,
TeTepoapuI, TeTEPOITUKIOATKII, APHITAITKHI, TeTEPOAPIIIATKII, [TUKJIOATKIIIATKII FIIH T€TePOIMKIOATKIIIAN-
KHJT;

RS npenacrasuseT cooorr H, C,_ amkmi, C;_¢ ranorenankui, C, ¢ amkeHui, C,.s ATKUHWI, apwJl, AKIOATKHIIT,
TeTepoapu, TeTEPOITUKIOATKII, APHITATKII, TeTEPOAPIIIATKII, [TUKJIOATKIIIATKUI FIIH TeTePOIMKIOANTKIIIAN-
KHJT;

R’ u R'® nesaBucumo BeIOupator u3 H, C; ;o amkmna, C;_¢ ramorenankuna, C, ¢ ankenmna, C, ¢ alKHHMIA,
Ci_¢ ankmikapOoHWIa, apuikapoonmia, C_q alKuICynb(QoHIIA, apUIICYTh(OHMIA, apria, TeTepoapuia, UKI0-
QJKWJIa, TeTePOLUKIOANKIIIA, aPIIAIKIIA, TeTePOaPIIIATKUIIA, IIMKIOATKIIAIKIIA U TeTCPOIUKIOATKIIATKH-
Ja;

wm R’ u R' Bmecte ¢ atomoM N, K KOTOPOMY OHH IIPHCOCIHHEHBI, 00PasyioT 4-, 5-, 6- HIH 7-WICHHYIO
TETEPOIMKIOATKMIBHYIO TPYIITY;

R'' u R" HezaBrcumo BbIOMpatoT u3 H u -E'-E*-E*-E*;

D' u E! nesasucumo OTCYTCTBYIOT WUIM He3aBHCHMO BeIOMpatoT u3 C4 ankuiena, C, ankeHwieHa, Cyq
AJKWHWICHA, apWJIeHa, IUKI0AIKWICHA, TeTepoapiiieHa 1 TeTePOIMKIOANKIIICHA, Te KaKIplid n3 C.q aJNKuie-
Ha, C,¢ ankeHwmieHa, C, s alKUHUICHA, apUJIeHa, [IUKJIOANKWICHA, TeTepoapuiieHa U TeTePOIUKIOATKIICH He-
00513aTENPHO SABISICTCS 3aMCIIEHHBIM 1, 2 Wiau 3 3aMeCTUTEISIMH, He3aBHCUMO BBIOpaHHBIMU U3 ranoreHa, CN,
NO,, N3, SCN, OH, C,4 ankuna, C,_¢ ramoreHankuna, C,.g ankokcuankuna, Ci.¢ ankokcu, Ci.¢ TaIOTCHAIKOKCH,
amuHo, C_¢ ankunaMuuo u C,_g THATKHIAMUHO;

D’ u E? HesaBucumo OTCYTCTBYIOT WJIH He3aBUCHMO BBIOHMparoT u3 C,¢ ankmicHa, C,q amkeHmieHa, Cy g
ankununena, (Cq ankmwien)-O-(C, ¢ ankmien),, (C,¢ ankuien),-S-(Ci¢ amkunen),, (Ci¢ amkunen)-NR*-(Cy_g
ankuien),, (Cy.¢ ankmien)-CO- (C,¢ ankunen),, (C,.¢ ankuien),-COO-(C,_¢ ankuien),, (C,.s ankuaen)-CONR®-
(Cy anxmien),, (Cy¢ anxuien)-SO-(Ciq ankwmieH),, (Ci¢ amkuien),-SO,-(C¢ amkmien)s, (Cis anKuieH)-
SONR®- (C,. ankunen); u (Cg aHKI/IHeH)r-NReCONRf—(CI_(J aJKWJIeH),, TAe Kaxaeiid u3 C¢ ankmieHa, C, 4 an-
kenuiieHa, C, ¢ aTKMHUIECHA HEOOS3aTENbHO SIBIISIETCS 3aMEIIEHHBIM 1, 2 min 3 3aMeCTUTENISIMHU, HE3aBHCHMO
BBIOpaHHBIMU 13 TanoreHa, CN, NO,, N3, SCN, OH, C, ¢ ankuna, C,_¢ ranoreHankuna, C, g ankokcuaynkmia, Ci_g
ankokcH, C,_¢ ragoreHankokcu, aMuHo, C_¢ ankuaaMuHo U C,_g THAIKHIAMUHO;

D’ u E’ HesaBucumo OTCYTCTBYIOT WJIH He3aBUCHMO BBIOHMparoT u3 C,4 ankmicHa, C, amkeHmicHa, Cy g
ANKWHWICHA, apUiICHA, IUKIOAJIKIICHA, TeTCPOapUIICHa U TeTEPOLUKIOANKIIICH], TIe KaxIslid m3 Ci.4 amKuie-
Ha, C,¢ ankeHwieHa, C) ¢ aNKUHUIICHA, apUIICHA, IIMKIOATKUICHA, TeTePOapUIIicHa U TEeTePOLUKIOAIKHICHA He-
00513aTENFHO SABISICTCS 3aMCIIEHHBIM 1, 2 wian 3 3aMeCTUTESIMH, He3aBHCUMO BBIOpaHHBIMU U3 ranoreHa, CN,
NO,, N3, SCN, OH, C,4 ankuna, C,_¢ ramoreHankuna, C,.g ankokcuankuia, Ci¢ ankokcu, C.¢ TaIOTCHAIKOKCH,
amuHo, C_¢ ankmiaMuuo 1 C,_g THATKHIAMUHO;

D* u E* nesasucumo BeIOHMparoT 3 H, ramorena, C, 4 ankwna, C, 4 ankenuna, C, 4 ankuauna, C, 4 ramore-
HaJNKWIa, ramorencynbdannna, C, 4 ruapokcuankuia, C;, IMHMaHOAIKHIIA, Cyl, CN, NO,, OR?, SR? C(O)Rb,
C(O)NRRY, C(O)OR?, OC(O)R’, OC(O)NR‘RY, NRRY, NR°C(O)R", NR‘C(O)NRRY, NR‘C(O)OR%
C(=NR)NRRY, NR°C(=NR)NRRY, S(O)R", S(O)NRR, S$(0),R", NR°S(0),R", C(=NOH)R", C(=NO(C ¢ an-
KI/IH)Rb u S(O)zNRCRd, rae ykazaHublid C,.g amkmi, C,g amkeHWwT win C,g alIKMHAT, HEO0A3aTEIbHO SIBIISIETCS
3aMeIeHHsM 1, 2, 3, 4, 5 uinm 6 3aMecTUTENSIMH, HE3aBUCUMO BBIOpaHHBIMU m3 Taynorena, C_, ankwmia, C, 4 an-
kenwna, C,, amkuamina, C;, ramoreHamKwia, rajgoreHcyinbganmia, C,.4 rugpokcuankmia, Ci4 IHAHOAIKUIIA,
Cy', CN, NO,, OR? SR* C(O)R’, C(O)NRRY, C(O)OR?, OC(O)R", OC(O)NRRY, NR°RY, NR°C(O)R,
NR°C(O)NRRY, NR°C(O)OR?, C(=NR’)NRR?, NR°C(=NR)NRR’, S(O)R’, S(O)NR‘R’, S(0),R", NR°S(O),R”",
C(=NOH)R®, C(=NO(C,¢ ankun) )R® u S(0),NR°R’;

R? mpexcrasnser coboii H, Cyl, -(Cis aJ'IKI/IJ'I)—Cy], Ci.¢ anmkmi, Cy_¢ ramorenankun, C, ¢ ankenmi, C, ¢ an-
KUHWI, T1e ykazaHHbIl Ci_¢ anmkmi, C_g ranoreHankui, C,.¢ akeHW win C, ¢ aTKUHUI HEO0SI3aTeIbHO SBIISICTCS
3aMeIIeHHbIM 1, 2 nin 3 3aMecTuTeNsIMe, He3aBucuMo BeiopanHsiMu n3 OH, CN, amuHo, ranorena, C_q ajdKuia,
C|.¢ TAJIOTEHAJIKWIIA, TAIOTEHCYIb(aHNIa, apuiia, apriIaiKkuiIa, TeTepoapuiIa, TeTePOAPHITATKATIA, THKIIOATKIIIA
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U TETePOLUKIIOANKHIIA;

R’ npejcTaBisieT codoit H, Cyl, -(Ci anKI/m)—Cyl, Ci.6 anmkmi, Cy_¢ ramorenankun, C,.¢ ankenmi, C,.¢ an-
KUHWJ, T1e ykazaHubiid C¢ ankui, C;.¢ ranoreHankui, C, ¢ ankenun wim C, s amKUHAI HEOOSM3aTEIbHO SBIISETCS
3aMeIIeHHbIM 1, 2 nin 3 3aMecTuTe My, He3aBucuMo BeiopanHsiMu n3 OH, CN, amuHo, ranorena, C_q ajdKuia,
C,.¢ ranoreHasikmia, C;¢ TallOTEHAIKWIA, TaJOTeHCYIb(aHmIa, apuia, apuialKuia, TeTepoapuiia, reTepoapu-
JAIKHIIA, LUKIOANKHIIA H FeTCePOLHUKIOAIKAIA;

R* u R" mesaBucumo BeIOmparoT u3 H, C,¢ amkuna, C;¢ ranoreHankmina, C, ¢ ankenwmia, C,.q aJKAHWIA,
apuia, IUKI0aJKWIa, TeTepoapuia, TeTePOIMKIOATKIIA, apUIaIK/iIa, TeTepOapUIIKIIIA, ITUKIOATKATAIKIIIA
U TETEPOIMKIOATKIITATIKIIIA, TIe yka3aHHbIH C; ¢ anmkmn, C¢ ramoreHankmi, C,4 ankeHui, C, ¢ aTKUHII, apuI,
UKJIOANIKI, TETEPOAPHII, TETCPOIMKIIOATKII, aPHIIANKIII, TeTePOAPUIIATKII, UKIOATKIIAIKAIT WIA TeTepO-
UKJIOANIKIIATIKAT HEO0S3aTEIBHO SBIISICTCS 3aMEIICHHBIM 1, 2 Wiin 3 3aMeCTUTEISIMU, HE3aBUCHMO BHIOPaHHBI-
mu w3 OH, CN, amuHo, ranorena, C, ankuna, Ci_ raJJoreHaJIKUIa, TaloreHCyIb(haHIIa, apuiia, apuialkuia,
reTepoapHna reTepoapnnanKHna IUKIOANKHIIA U TeTEPOIUKIIOATKILIA,;

R” u R” nesaBucumo BeIOuparor u3 H, C,4 ankmna, C,4 ranorenankuna, C, ¢ ankenmna, C,, amKuHIIA,
apuia, IUKI0aJKWIa, TeTepoapuia, TeTePOIMKIOATKIIA, apIIaIK/iIa, TeTepOapUIIKIIIA, ITUKIOATKAIAIKIIIA
Y TETePOIMKIOATKIIIANIKATA, Te YkazaHHbIH C|¢ anmkui, C,.¢ ramoreHankui, Cyq ankeHun, C,.q aTKUHII, apull,
UKIIOATTKHII, TETepOAPHII, TETEPOIUKIOATKII, apHIIATIKAI, TeTePOAPMITATKAI, TUKIOATKUIAIKII WIIH TETEPO-
MUKIIOATKUIIAIKIIT HEOOSM3aTENBHO SBIISCTCS 3aMEIIECHHBIM 1, 2 WK 3 3aMEeCTUTEISIMH, HE3aBUCUMO BBIOpaHHBI-
mu w3 OH, CN, amuno, ranoreHa, C,4 ankuna, C ramoreHankmia, C, TajJoreHaIKWIa, TaJoreHCyIbpaHuia,
apuia, apuIaikuiia, reTepoapuia, reTepoapriIaikuiia, IIUKIOANKIIIA U TeTEPOITUKIIOATKIIA,

R® u R® nezaBucumo BeIOUparoT u3 H, Cyl, -(Cis aJIKI/IJI)-Cyl, Ci.10 ankuna, Cy¢ ramorenankuna, C, ¢ ajn-
kenwia, C, ¢ aNkuHWIa, Tae ykaszaHHeiid Cy.jg ankmi, C;_¢ ranoreHankmwi, C,.¢ ankeHm win C, g ATKHHAIT HEOO0s-
3aTeNBbHO SABJSICTCS 3aMEUICHHBIM 1, 2 WK 3 3aMECTUTEISIMH, HE3aBUCUMO BHIOPDAHHBEIMH U3 Cyl, -(Cy.¢ amkmn)-
Cyl, OH, CN, amuHo, ranmorena, C;_¢ ankmia, Cy_ ranoreHankuia, C_ raToreHaJIKWIa U TaIOTeHCYNb(aHmia;

umi R® u RY Bmecte ¢ atomom N, k KOTOPOMY OHH ITPUCOEINHEHBI, 00pa3ytoT 4-, 5-, 6- nim 7-4IeHHYIO re-
TEPOLUKIOATKIIBLHYIO TPYIITY, HEOOsI3aTEbHO 3aMEIIeHHY0 1, 2 nin 3 3aMeCTUTENsIMU, He3aBUCUMO BhIOpaH-
HBIMH W3 Cy1 -(Ci anKI/m)-Cyl, OH, CN, amuno, raimorena, C, ¢ ankuia, C,.¢ ragorenankmia, C; 4 rajoreHai-
KHJIa ¥ ranoreHcynLd)aHlxma

R u RY HesaBucumo BeIOupator u3 H, C. o anmkuna, C;_¢ ranoreHankmia, C, ¢ ankenuna, C,.q aTKuHUIIA,
apuia, TeTepoapmiia, IUKIOAKIIA, TeTEPOITUKIOAIKIIIA, ApUITATIKUIIA, TeTEPOapHIIAIKIIIA, ITHKIOATKAIAIKIIIA
Y TeTePOIMKIIOIKIIIAIKIIIA, TIe YKka3saHHbId Ci_jo anmkui, Ci_ TamoreHankmi, C, ¢ ankeHmI, C,.q aIKUHIII, apwl,
reTepoapwi, IUKIOATKWI, TETePOLUKIOATKII, apUITATKUII, TeTePOAPIIAKIII, [IUKIOATKUIANKII WIH TETepPO-
UKJIOANIKIIAIKIAIT HeO0S3aTeIBHO SBIISICTCS 3aMEIICHHBIM 1, 2 Wiin 3 3aMeCTUTEISIMU, HE3aBUCHMO BHIOPAHHBI-
mu 3 OH, CN, amuno, ramorena, C¢ ankmna, Cy_ ranorenankuna, Ci raloreHaJKWIa, TaloreHCYIb(aHmIa,
apwia, apnnanKHna reTepoapuia, TeTePOAPHIIANKIIA, IUKIOATKAIA U TeTSPOIUKIOANKILIA,

umi R® u RY BMecte ¢ atomom N, k KOTOPOMY OHH IPHUCOEIMHEHBI, 00pa3ytoT 4-, 5-, 6- WK 7-4JIeHHYIO
TeTePOIUKIOATKIIBHYIO TPYIITY, HE00sI3aTeIBbHO 3aMelieHHy 0 1, 2 mmm 3 3aMeCTI/ITeJ'I${MI/I, HE3aBHCHMO BBI-
opanneivu 13 OH, CN, ammHO, ranorena, C, ¢ ankuna, C,¢ ramoreHankmia, Ci_q raJoreHaIKuia, TaIOTeHCYITb-
(hanna, apuia, apuiIagKkuiia, TeTepoapuiia, reTepoapuIIKIIa, IIUKIOANTKIIIA U TeTePOINKIOATKANIA;

R u RY" mesaBucumo BeIOmpator m3 H, C,_jy ankmna, C,4 ranoreHankmna, C, ¢ ankenmna, C, 4 aIKHHANIA,
apuia, TeTepoapuiia, IUKIOAKIIa, TeTEePOITUKIOAIKNIIA, ApUITATIKAIIA, TETEPOaAPHIIAIKIIIA, ITHKIOATKAIAIKIIIA
Y TeTePOIUKIIOIKIIIAIKIIIA, TIe Yka3saHHbId Ci_jo anmkui, Ci_ TamoreHankmi, C, ¢ ankeHmI, C,.q aIKUHII, apwl,
reTepoapwi, IUKIOATKWI, TETCPOLUKIOATKII, apUIATIKUII, TeTePOAPIIAKIII, [IUKIOATKIIANKII WIH TETepPO-
UKJIOANIKIIATIKIT HeO0S3aTeIBHO SBIISICTCS 3aMEIICHHBIM 1, 2 Wiin 3 3aMeCTUTEISIMU, HE3aBUCHMO BHIOPaHHBI-
mu 3 OH, CN, amuno, ramorena, C¢ ankuna, Cy_q TaloreHaNIKKUIa, TajJoreHcynbpanmna, Ciq raloreHaIKIIIA,
apwia, apuIaiKuia, TeTepoapuia, TeTePOAPIIIANKIIIA, ITUKIOATKAIA U TeTCPOIUKIOANKILIA,;

umi R™" u R Bmecte ¢ atomom N, k KOTOPOMY OHHM NPHUCOEIUHEHBI, 00pa3yloT 4-, 5-, 6- WIN 7-WICHHYIO
TeTePOIUKIOANKIIBHYIO TPYIITY, HEOOS3aTeIBbHO 3aMCIICHHYIO 1, 2 WM 3 3aMECTUTEIIIMU, HE3aBUCHMO BEI-
opanneivu 13 OH, CN, amuHO, ranorena, C,¢ ankuna, C,¢ ramoreHankmia, Ci_q raJoreHaIKuia, TaIOTeHCYITb-
(hanmna, apuia, apuiIalKkuiia, TeTepoapuiia, reTepoapuIIKIIIa, ITUKIOANKIIIA U TeTePONKIOATKHNIA;

R! npencrasuseT coooit H, CN, NO, wm C,_¢ ankur;

R_e u R nezasucumo BeIOUpatot u3 H u C_¢ ankuna,

R’ mpeacrasnser coboit H, CN nmu NO,;

m paBHo 0 win 1;

n paBHo 0 mn 1;

ppasuo 0, 1,2, 3,4, 5 unu 6;

qpaeuo 0, 1, 2,3, 4,5 unu 6;

rpaBHo O umu 1 n

s paBHo 0 wnu 1;

B HEKOTOpHIX BapWaHTaxX OCYIIECTBIICHHS B TOM cllydae, Korma X mpejacTtaBiseT coboi N, n paBHo 1, u
dparment, obpazosannbii A', A% U, T, V 1 «(Y),-Z, umeet Gopmyty
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(Y2
HN

)

10 Y He spnsercs (CR''R'?),C(O)NRS(CR''R"),.
B HekoTOpHIX BapuWaHTaX OCYIIECTBICHHS B TOM cliydae, Korma X TpeacTaBiseT coboil N, S-unmeHHOE
KOJIBII0, 00pa30BaHHOE Al, A2, U, Tu V, OTIMYHO OT MUPPOIIHIIA.
B HekoTOphIX BapHaHTaxX OCYIIECTBJICHHUS B TOM cllydae, korna X npenctasisier coboit CH, n pasHo 1, u
dparmenr, obpasosanusiii A', A%, U, T, V u -(Y),-Z, umeeT popmyiry
(2
HN:

\

R

10 -(Y)n-Z otnnyaercs or COOH.

B HekoTOpBIX BapHaHTax OCYIIECTBIECHHUS B ciydae, korga X mpencrasiser coboit CH wmu C-ranorew,
kaxxmslii w3 R', R% u R’ npezcTasiseT cobor H, n paBHO 1, u pparmMeHT, 00pa3oBaHHBIN ALALU T,V -(Y)a-
Z, nmeeT hopmyIry

(40522 9.0r4 (-2
— — s
NG~ N N )
> v unu nane

10 Y otmuuaeres ot (CR''R'?),C(O)NRE(CR''R'?), wmm (CR''R'?),C(O)(CR''R"),.

B HekoTOphIX BapuaHTaxX OCYIIECTBIEHUS B ciydae, korma X mpencraiser coboit CH mmm C-rayores,
Ka)KIbIH 13 Rl, Rz, u R’ npencrasiseT coooit H, n pasHo 0, u pparmenT, oOpa3oBaHHBIH Al, Az, UT,Vu-(Y)-
Z, imeeT hopmyIty

(Y2 a2 (3.9 a4
= — s
S\ A xS X )
, unu A

T10 Z otinnyaercs oT CN, ranorena wim C_4 amkumia.

B HekoTOpBIX BapHaHTax OCYIIECTBIECHHUS B ciydae, korga X mpencrasiser coooit CH wmu C-ranorew,
kaxmstii w3 R', R% u R’ npejcTasiseT coborr H, n paBHO 1, u pparmMeHT, 00pa3oBaHHBIN ALALU T,V -(Y)a-
Z, nmeeT hopmyiry

Y)~2Z Nn-Z

%
unm

10 Y otmuuaeres ot (CR''R'?),C(O)NRE(CR''R'?), wmm (CR''R'?),C(0)(CR''R"),.

B HekoTophIX BapuaHTaxX OCYIIECTBIEHUS B ciydae, korma X mpencraiser coboit CH mmm C-rayoreH,
kaxxuelit w3 R', R% u R’ npejcTasiset coborr H, n paBHO 1, u pparmMeHT, 00pa3oBaHHBIN ALALU T,V -(Y)a-
Z, nmeet hopmyIry

(n-2Z

oz

T0 Y OTJIMYaeTcs OT (CR“RIZ)pNRC(CR1 1Rlz)q.

B HekoTopBIX BapHaHTax OCYIIECTBIECHHUS B ciydae, korga X mpencrasiser coboit CH wmu C-ranorew,
Ka)KIBIM 13 Rl, Rz, u R’ npencrasiseT coboi H, To pparmMent, oOpazoBaHHbBIH Al, Az, U, T, Vu-(Y),-Z, nmeer
(hopmyIy, OTIIHYAIONTYIOCS OT

S
(SN~ S\ A Z

» s unn wane

B pa3nuuHbIX MecTax B HACTOSILEM OINMCAHUH 3aMECTUTEIN COCUHEHHH 110 H300PETEHHUIO PACKPBIBAIOTCS
B BHJIE IPYIIN WIX B BUIE AWana3oHoB. [IpegHamMepeHHo moxpa3yMeBaeTcsl, YT0 H300peTeHNEe BKII0YAET KaKayro
1 100y10 CyOKOMOMHAIMIO YJICHOB TaKMX TPYNN W Juana3oHoB. Hampumep, Tepmun "C ¢ ankmn" cnenuanbHO
IpesHa3Ha4YeH JUIsl OTAEIBHOTO PAaCKPBITHI MeTHIIa, aThia, C; ankuia, Cy anknna, Cs ankuna u Cg ankumna.

JIOTIONMHUTENBHO CEyeT MOHUMATh, YTO HEKOTOPHIE OTIMYUTENbHBIE OCOOCHHOCTH M300pETeHNUs, KOTO-
pbIC AJIS SICHOCTH OIMCAHbI B KOHTEKCTE OTAEIbHBIX BAPUAHTOB OCYIIECTBIICHUS, TAKXKe MOTYT ObITh oOecmede-
HBI B COUYETaHUM C €AMHCTBECHHBIM BapHAHTOM OcCyInecTBIeHUs. Hao60opoT, pa3nuyHble OTIIMYUTENbHBIE OCOOCH-
HOCTH W300pETEHUsI, KOTOpPBIE AJIsI KPATKOCTH ONHCAHBI B KOHTEKCTE €AMHCTBEHHOIO BapHAHTa OCYLIECTBICHHUS,
TakKe MOTYT OBITH 00€CIIeYeHBI TI0 OTAEIHHOCTH WIIM B JTFO00H MOIXOIIeH CyOKOMOMHAIIAH.

B pa3nuuHBIX MecTax B HACTOSILIEM ONHMCAaHWHU OIHMCHIBAIOTCS CBA3bIBaromIMe 3amectuTenu. CrenuanbHO
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MOJIPa3yMEBaeTCsl, YTO KAXKABIH CBA3BIBAIOIIUI 3aMECTHTENb BKIIOYAT KaK MPSIMYIO, TaK U OOpaTHYI (GopMmy
cBsi3bIBaroniero 3amecruressi. Hanpumep, -NR(CR'R"),- Bkirouaer kak NR(CR'R"),, Tak u -(CR'R"),NR-. Korzna
B CTPYKType sICHO TpeOyeTcsl CBA3BIBAIOIIAS TPYIIA, B KAYECTBE CBSA3BIBAIONICH TPYIIEI CIEAYST OHUMATD TIe-
pemeHHble Mapkyia, IepednciIeHHble A1 Takod Tpymiel. Hanpumep, ecnu cTpykTypa TpeOyeT IpUCYTCTBHA
CBSI3BIBAIOIIEH TPYIITHI U ONpeAeTeHre Tpynmnbsl MapkyIna Juis JaHHOW MepeMeHHON TepeduncsieT "amkui'" wim
"apun", To cnemayeT MOHUMATh, 9TO "ankui" win "apwin" mpeAcTaBisaioT co00M aTKUICHOBYIO TPYIITY WK apH-
JICHOBYIO TPYIIITY COOTBETCTBEHHO.

TepmuH "n-4IeHHBINH", TAE N TPEACTABIIET COOOM IIEJI0e YHCII0, OTMCHIBAET YHUCIO0 00pa3yIONINX KOJIBIIO
aTOMOB B ()parMeHTe, Te YUCIO 0O0pa3yoNINX KOJIBIO aTOMOB paBHO n. Hampumep, MHUIEpUIMHMI IPEACTABIIS-
eT co0oil npuMep 6-4JICHHOTO IeTepPOUNKIOATIKIILHOTO Koiblia, U 1,2,3,4-reTparuapoHadTainH MpeacTaBiseT
co0oit mpumep 10-wICHHON IUKIOAIKWIEHON TPYTIIIHL.

JIs ucnonp30BaHUs B TaHHOM ONHCAHUH TOAPA3yMEBACTCs, YTO TEPMHUH "aaKmI" OTHOCUTCS K HACHIIICH-
HBIM YTJIEBOJOPOJHBIM IPYIITaM, KOTOPBIC SBIISIOTCS JIMHCHHBIME WU Pa3BETBICHHBIMH. [IprMephI allKHIbHBIX
rpynn BkitovaroT Metun (Me), atun (Et), mpomwn (HampuMep, H-IPOMMI U U30IIPOMIT), OyTHII (HampuMep, H-
OyTuni, n300yTHII, TPET-OyTHIT), IEHTHI (HAaIpUMep, H-TICHTHII, H30TICHTHII, HEOTICHTHT), 1 TOMY TOJI0OHBIE. AJl-
KHJIbHAS TPYIIa MOXET coaiepkath oT 1 no mpumepno 20, ot 2 go npumepHo 20, ot 1 g0 nmpumepho 10, ot 1 g0
npuMepHo 8, oT 1 10 mpuMepHo 6, oT 1 g0 mpumepHo 4, oT 1 g0 mpuMepHO 3 aToMOB yriaepoaa. CBs3pIBatoNIas
AJKWJIbHAS TPYIIA YIIOMUHAETCS B JAHHOM OIMCaHWH Kak "ankuieH".

JI71s1 ICTIONTb30BaHUS B TAHHOM OIMMCAHUM TEPMHH "aJIKCHHI" OTHOCUTCS K aJKWIBHOW TPYIINe, UMEIOIICH
onHy win Ooiiee TBOWHBIX YTJIEPOI-YTTEPOAHBIX CBA3CH. [IpMMepsl alKeHWJIBHBIX TPYMI BKIIOYAIOT 3TEHUI,
MPOTICHWI, IIMKJIOTEKCCHWII W TOMY TOJ00HBIe. CBS3BIBAIOIIAS ANIKCHWIBHAS TPYIIA YIIOMHHACTCS B JaHHOM
OTMCAaHUHU KaK "aJKeHuIeH" .

JI71s1 ucnosib30BaHUs B IaHHOM ONMHMCAHUM TEPMUH "aIKWHUWI" OTHOCUTCS K ajIKMJIBHOW TpyMIe, UMEIoIe
OIIHY WU 0oJiee TPOWHBIX YIICPOI-YTICPOMHBIX CBszell. [IpuMephl aqKWHHIBHBIX TPYI BKIIOYAOT 3THHUIL,
TPOTIHMHWII B TOMY mo1o0HbIe. CBS3BIBAIOIIAS ATKHHIIbHAS TPYIINA YIIOMUHACTCS B JJAHHOM OIUCAHUU Kak "a-
KAHWIEH".

JI1st ucnoNTb30BaHUs B TaHHOM OTMCAHWH TEPMUH '"TAIOTEHATKWI" OTHOCHUTCS K alIKHIILHOM TPYTIIe, NMe-
TOIeH OIMH WIIM HECKOJBKO TAJIOTEHOBBIX 3aMecTHTENeH. [IpruMephl TaJoreHAIKIIBLHBIX TPy BKIO9aoT CFs,
C,Fs, CHF,, CCl;, CHCl,, C,Cls 1 Tomy nioo0HBIE.

JI1st McTioNTb30BaHMs B JAHHOM OTHMCAaHWW TEPMHUH '"TayoreHCynb(aHma" OTHOCHUTCS K CEpOCOJepKalleH
TpyIIe, IMEIOIeH OUH WM HECKOJIBFKO TaJIOTEHOBBIX 3aMecTuTeneil. [lpumeps! ranoreHcynb(haHmIBHBIX TPYIIIT
BKITIOYAIOT NICHTATraJIOr eHCYJIb(haHUIIbHEIC TPYIINEL, Takue Kak SFs.

JIns ucronp30BaHUs B JAHHOM ONMCAHHWU TEPMHUH "apwir" OTHOCHTCS K MOHOIMKIHYCCKUM WM TTOJIUIUK-
JMYECKUM (HAlpUMep, UMEIOIUM 2, 3 Wi 4 KOHICHCHPOBAHHBIX KOJbIA) apOMATHYCCKUAM YTIICBOJOPOIAM,
TaKUM Kak, Hampumep, GpeHwt, HapTui, aHTpaneHWwl, (GeHAHTPCHWI, HHIAHWI, WHACHWI U TOMY moao0Hbe. B
HCKOTOPBIX BapUAHTaX OCYIICCTBICHUS apHIbHBIC IPYIIBI COACPKAT OT 7 1o mpuMepHO 20 aTOMOB yriiepoja.
Cas3bIBarolas apuibHas TpyIna yIOMIHAETCS B JaHHOM OIMMCAaHUM Kak "apuieH".

Jng uctionp30BaHusA B TaHHOM OITMCAHWHU TEPMHUH "IHKIIOATKMI" OTHOCHTCS K HEapOMATHICCKUM IHKIIH-
YECKHM YTIICBOIOPOAaM, BKIIOUAs IIMKIN30BAaHHbIEC aJIKMIbHBIC, AIKEHUIBHBIC U aJIKWHUIIbHBIE TpymIsl. Llmkimo-
ANKWIBHBIE TPYMITEI MOTYT BKIIOYAaTh MOHO- MM TOJIUIUKINYECKHE (HanmpuMmep, nmeromue 2, 3 win 4 KOHJCeH-
CHPOBAHHBIX KOJIbI[A) TPYIIIBI M CIUPOIHKIBEL. OOpa3yromre KOIbIo0 aTOMBI YIIIepoa IUKIOANKUIFHON TPYIITIHI
HEeoO0s3aTeTbHO MOTYT OBITh 3aMEIICHHBIMH OKCO- WM CyIbGumorpynmnoi. L{HKIoaiKmiIsHBIe TPYIIBI TaKkkKe
BKITIOYAIOT IUKIOAIKIIHICHBI. [IpUMephl MUKIOAIKHIBHBIX TPYIMI BKIOYAIOT MUKIONPOIHI, IUKIOOYTHIL,
[UKJIOTICHTI, [IUKJIOTCKCHII, [UKIOTENTHII, [IUKJIOMCHTCHWT, [IMKIOTCKCCHUI, ITUKIOTEKCAIHUCHII, [IHKIOTCII-
TaTPUCHUII, HOPOOPHWII, HOPIIMHUII, HOPKAPHIJ, aJaMaHTHI U TOMY MoJ00HbIe. Takke B ONMpeelicHHE ITUKIIO-
aJIKWJIa BKJIFOYCHBI (DparMeHTHI, KOTOPBIC COAEPIKAT OJHO WM HECKOJBKO KOHICHCHPOBAHHBIX apOMATHUYCCKUX
KoJtel] (T.e. UMCIOIIUE OOIIYIO CBSA3b) C IUKIOATKUIBHBIM KOJBIIOM, HAPUMEP OCH30- MU THCHWIBHBIC POU3-
BOJIHBIC IICHTAHA, NICHTEHA, I'eKCaHa M TOMY MoaoOHbIe. [[MKIoaNKuiIbHas TPyIa, coAepKalas KOHICHCHPO-
BaHHOE apOMAaTHYECKOE KOJIBII0, MOXKET OBITh MPUCOCTUHEHA Yepe3 000 00pa3yromuii KOJIbII0 aTOM, BKIIFOUast
o0pasyromue KOJIBII0 aTOMBI KOHIEHCHPOBAHHOTO apoOMaTHYEeCKOTO KOJbIla. CBS3BIBAIOIIAS ITHMKJIOATKUIBHAS
rpynma yImoMHHAETCS B JAaHHOM OTIMCAHUH KakK "TUKIOaTKUJIeH" .

JI1st McroNib30BaHUsI B TAHHOM OIHMCAaHWU TEPMHUH "Terepoapus’” OTHOCUTCS K apOMaTHYECKOMY TeTepo-
LMKy, UMEIOIIEMY T10 KpallHel Mepe OJMH reTepoaToM B KOJIbIIE, TAKOM Kak cepa, KUCIOpoa Wiu a3oT. ['ere-
pOapHIbHBIE TPYHITHI BKIIOYAIOT MOHOIIMKIMIECKHE U MONUIIMKIHYIecKre (HarpuMep, nmerommue 2, 3 wim 4 KoH-
JICHCHPOBAHHBIX KOJIbI[A) CUCTEMEI. [IpuMephl TeTepoapiibHBIX TPYII BKIFOYAIOT, O¢3 OTpaHUYCHUS, THPUINI,
TUPUMHUIUHII, MUPA3HHWI, THPUIA3UHII, TPUASUHWI, (QypHi, XUHOJMI, U30XUHOI, THCHUI, UMHIA30JIHIL,
THA30JIUII, UHIOJIWII, UPPHII, OKCA30JII, OCH30(YpII, OCH30THEHWIT, OCH3THA30JIMII, H30KCA30JIIII, TUPA30JIHI,
TPHUA30JIMI, TETPA3OJHII, HHAA30MII, 1,2,4-THaaua30auil, H30THA30IHI, OCH30TUCHIII, ITyPUHII, KapOa3oimi,
OCH3MMUAA30JIHII, UHIOIUHIUI U TOMY HOIOOHBIC. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS T'eTepOapriIbHAs
rpymmna comepkuT ot 1 mgo mpumepHo 20 aTOMOB yriiepofa M B CICIYIONIMX BapHaHTaX OCYIICCTBICHUS - OT
npuMepHo 3 1o mpumepHO 20 aTOMOB yriepoia. B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHHS T'eTepOoapriibHas
TpyIIa CONEPKUT OT 3 1o mpuMepHo 14, ot 1o mpumepHo 14, oT 3 10 npumepHO 7 wiu 5-6 006pa3yrommx KOb-
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[0 aTOMOB. B HEKOTOPHIX BapHaHTaX OCYIICCTBIICHUS TeTEPOAPIIbHAS TPYIIIA CONEPKUT OT 1 10 mpumepHo 14,
ot 1 mo mpumepHo 3 wimm 1-2 rerepoaroma. CBsi3bIBaroIIasi TeTEPOAPUIIbHAS TPYIA YIIOMHHACTCS B TAHHOM
OTICAaHWH KakK "TeTepoapuiieH".

JIst ucnonb30BaHUs B JAHHOM OIMUCAHWM TEPMUH "TETEPONUKIOAIKII" OTHOCUTCS K HEapOMATHUECKUM
TeTEePOINKIIaM, BKJIIOYas [UKINIECKHUE aJIKWIIbHBIC, alKCHWIbHBIC W ANKHHWIBHBIC TPYIIIEL, T1I¢ OJWH WA He-
CKOJIBKO M3 00pa3yroIuX KOJIBIIO aTOMOB YTJIepoaa 3aMeHEeH Ha reTepoaToM, Takoi kak atom O, N wim S. I'ete-
POLMKIOANKHUIIBHBIE TPYIIBI BKIIOYAIOT MOHOIMMKIMYICCKUE W IONHIUKINYEcKHe (HampuMep, nMmeromue 2, 3
WK 4 KOHICHCHPOBAHHBIX KOJIBIIA) CUCTEMBI, a TAKXKe CITUPOIUKIBL. [IpuMep "reTepoIrMKIOaNKWIbHBIX" TPYIIT
BKITIIOYaeT MOP(GOIUHO, THOMOP(MOIUHO, MUICPA3HHMII, TeTparuapoypaHmi, TeTParuApoOTUCHMUA, 2,3-
muruapobensodypmn, 1,3-0eH30aM0KCc0I, OeH30-1,4-THOKCAH, THUIICPUIUHII, THPPOITUAAHII, U30KCA30IHIU-
HUJI, W30TUA3OIUIUHII, MAPA3OTHINHAI, OKCA30JUIUHII, THA3OIUANHUI, UMHUIA30JUINHII U TOMY II0J00-
Hble. OOpa3yrolIre KONBIO aTOMBI YIIIEPOAa M FeTepOaTOMBI TETEPOIMKIOATKIBHON TPYIIBI HEOOsI3aTeIBHO
MOTYT OBITh 3aMEIICHHBIMH OKCO- WIH CYyIbGUA0Orpynnoi. Taxke B onpeaecHue TeTePOIMKIOATKIIA BKITFOYC-
HBI (pparMeHTHI, KOTOPHIC COJCPKAT OJHO WM HECKOJBKO KOHJICHCHPOBAHHBIX apoOMaTHYEeCKHX Kouell (T.e.
MMEIONTHE OOIIYIO CBSI3b) C HEAPOMATHUIECKUM TETEPOIUKINISCKIM KOJBIIOM, HanpuMep QTamruMuami, Hadra-
JUMUIAT U OCH30MPON3BOAHBIC TETEPOIUKIOB. [ eTepOIMKIOANKUIbHAS TPYMIIa MOXET OBITh MPUCOSAWHEHA
yepe3 00pa3ylomMid KOJIBIIO aTOM YTiIepoa WM OOpa3yIoUIHi KONBIO TeTepoaToM. | eTeporuKIoaNKuiIbHAS
TpymIa, coaepamas KOHACHCHPOBAHHOE apOMAaTHYECKOe KOJIBIIO, MOKET OBITh NMPHCOEAWHEHA Yepe3 000
00pa3yIomuii KOJIBI0 aTOM, BKJIIOYasi 00pa3yromInii KOJIbIIO aTOM KOHASHCHPOBAHHOTO apOMATHIECKOTO KOJIBIIA.
B HEKOTOPHIX BapHaHTaX OCYIIECCTBICHUS TeTePONNKIIOAIKIUIBHAS TPYIIa conepXuT oT 1 no mpumepno 20 arto-
MOB YTJICpOJia U B JOMOJHUTEIBHBIX BAPHAHTAX OCYIIECTBICHHUS OT MPUMEPHO 3 O mpuMepHO 20 aTOMOB yTJie-
pona. B HEKOTOPHIX BapHaHTAaX OCYHICCTBICHUS T€TEPOIMKIOATKIIBHAS TPYIIa CONCPKUT OT 3 IO MPUMEPHO
14, ot 4 o npumepno 14, ot 3 1o npumMepHO 7 UK 5-6 0Opa3yIOMMX KOJIBLIO AaTOMOB. B HEKOTOPBIX BapHaHTax
OCYILIECTBIICHHSI T€TEPOLMKIOATKIIBHAS IPyNNa COAepKUT oT 1 10 npuMepHo 4, ot 1 1o mpumepro 3 unu 1-2
rerepoaToMa. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHUS TeTEPOIUKIOANKUIbHAS rpymnmna coaepxut 0-3 mBoii-
HBIX WM TPOHHBIX CBSI3U. B HEKOTOPBIX BapHaHTAaX OCYIIECTBICHHUS T'€TEPOIMKIOANKIIbHAS TPYIIa COICPIKUAT
0-2 mBOWHBIX WITH TPOWHBIX CBSI3M. CBSI3BIBAIOIIAS TETEPOIUKIOANKIIIbHAS TPYTINIa YIIOMUHACTCS B JAHHOM OIIH-
CaHWH KaK "TeTepOINKIOaTKUICH" .

JI71s1 vcTioTb30BaHMsI B TAaHHOM ONMCaHu| "Tajo" win "rajoren” BKIo9aet Grop, Xjiop, OpoM U HOI.

JI1st ucnonib30BaHUs B TAHHOM OTMMCAHWH TEPMUH "apHiIaiKuiI" OTHOCHTCS K aJIKHITy, 3aMEIICHHOMY apy-
JIOM, a TePMUH "IHUKIIOATKMIIATIKWI" OTHOCUTCS K KWy, 3aMEIIeHHOMY IUKIoaNKmiIoM. [IpuMepom apuan-
KWJIBHOM TPYIIIEI SBISCTCS OCH3HIL.

JIis ucTonb30BaHuUs B JAHHOM ONMCAHUHM TEPMUH '"TeTepOaprIaIKuiI" OTHOCHTCS K alIKUITY, 3aMEIICHHOMY
TeTepPOAPUIIOM, U "TETePOIUKIOATKIATKIIT" OTHOCUTCS K aJIKUITY, 3aMEIICHHOMY TeTePOIUKIOATKHIOM.

st ucrionb30BaHMs B JaHHOM OMUCAHUM TEPMHH "aMUHO" oTHOocUTCs K NH,.

Jl71st ucrionb30BaHus B JaHHOM ONKCAHUU TEPMUH "aJIKUJIAMUHO" OTHOCHUTCS K aMUHOTPYIIIE, 3aMEIEHHON
aNKUIbHOH rpynmoil.

JI71st uCTIoIb30BaHUS B JAHHOM OIMCAHUHU TEPMUH " THATKATIAMUHO" OTHOCHUTCS K aMHUHOTPYIITIE, 3aMelIeH-
HOU IBYMS aJIKWIIbHBIMU TPYIIIIAMH.

JIst McTioNTb30BaHMs B JAHHOM OIHMCAHWU TEPMUH '"THAPOKCHIIATIKWI"' OTHOCHTCS K alKWJIBHOU TpyIIe,
3aMeIIEHHON THIPOKCUIIOM.

JI1st mcmonb30BaHus B TAHHOM OIMMCAaHUHM TEPMUH "IMaHOAIKII" OTHOCUTCS K ajJKWIBHOW TpyIIe, 3aMe-
IICHHOW IMaHO. ATOM YTJIepoJia IIHAaHOTPYIIEI OOBIYHO HE BXOJHUT B CUCT YIJICPOJOB, MPEANICCTBYIOMIUX TEP-
MuHy. HanmpuMmep, IIHaHOMETHIT pacCMaTPUBACTCS B TAHHOM ONMcaHUU Kak C| I[MaHOATKWIbHAS TPYIIIA.

OmnucaHHBIC 37I6Ch COCTUHEHUS MOTYT OBITh aCHMMETPUICCKUMU (HATIPUMED, COJACPIKAIIMMHU OJTHH I He-
CKOJILKO CTEPEOIICHTPOB). Bee cTepeon3oMephl, Takue Kak SJHAHTHOMEPHI ¥ TUACTEPEOMEPHI, BKITFOUCHBI B 00beM
n300peTeHus, eciii He yka3aHOo aApyroro. COeIWHEHHUS 0 HACTOANIEMY H300pPETCHHUIO, KOTOPBIC COJICPIKAT
ACMMETPUYCCKH 3aMEIICHHBIC aTOMBI yIJIepoja, MOTYT OBITh BBICICHBI B ONTHYCCKU aKTHBHOW WM parieMH-
yeckol (opme. M3BecTHBIE U3 YPOBHS TEXHUKH CIIOCOOBI MOJMYYCHUS ONITHIECKN aKTUBHBIX (POPM M3 ONTHYECKH
AKTUBHBIX MCXOTHBIX BEIIECTB BKIIOYAIOT TaKHUE, KaK pa3leleHHe PaleMIYeCKUX CMeCei MM CTepPEeOCETIeKTHB-
HBIA CHHTE3. MHOTHE TeOMETpHUYECKHE N30Mephl 0JePUHOB, coeanHeHnid ¢ C=N NBOWHBIMH CBSI3SIMH M TOMY
MOJOOHBIX TaK)Ke MOTYT IPHUCYTCTBOBATh B OMHMCAHHBIX 3/16Ch COCTMHEHUSIX, U BCE TaKHE CTAOMIBHBIE H30MEPHI
TaKXKe MOAPa3yMEBAIOTCS B HACTOAIIEM mM300peTeHnr. ONHMCaHBl IHC- U TPAHC-TEOMETPUIECKHE H30MEPHI CO-
eAWHEHHH 10 HACTOSAIIEeMY M300pETEHHIO M OHU MOTYT OBITh BBIZCIICHBI B BUAE CMECH M30MEPOB WM B BHIE
Pa3ICICHHBIX U30MEPHBIX (OPM.

Pasnenenne Ha onTHYECKHE U30MEPHI PALICMHYCCKIX CMECEH COCTUHEHUN MOXKET OBITH MPOBEACHO C II0-
MOIIBIO JTFOOOTO W3 MHOTOYHCIICHHBIX CIIOCO0OOB, W3BECTHBIX B JaHHOW oOmactH. MIumrocTpaTUBHBIN croco0
BKITIOYAeT APOOHYIO KPHUCTAUIU3AINIO C MCIOJF30BAaHHEM XHPAILHOU Pa3/IeisIONIe KUCIOTHI, KOTOpasl pej-
CTaBISAET COOOI ONMTHYCCKU aKTHBHYIO COJEOOPa3yOIIYI0 OPraHMYCCKYI0 KHCIOTY. [10IXOMAIIMMU pa3Ielisto-
IIMMHU areHTaMU IS CIIOCOOOB JIPOOHON KPHUCTAILIH3AINH SIBIISIOTCS, HATIPUMED, ONTHYCCKH aKTUBHBIC KHCIIO-
ThI, Takue Kak D- u L- popMbI BHHHOH KHCJIOTHI, TUATICTHIIBUHHON KUCIIOTHI, TUOCH30MIBUHHOW KUCIOTHI, MUH-
JAIBHOW KHUCIIOTHI, SIOJJOYHOW KHCIIOTHI, MOJOYHOM KHCIIOTHI, WJIM Pa3IMIHBIC ONTHYECKH aKTHBHBIE KamQop-
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CyTb(OHOBBIE KHCIIOTHI, TaKHE Kak J-kamdopcynbdoHoBas KucioTa. Jpyrue pa3aesionye areHTsl, IPUToJHbIE
JUTsE cIOCO00B IPOOHON KPHUCTAUTU3AIMY, BKIIIOYAIOT CTEPEO30MEPHO YHUCTHIE (DOPMBI Ol-METHIOCH3MIIAMHHA
(manpumep, S- 1 R-opmbl uim nquactepeoMepHo gucThie GOpMBI), 2-peHunrmunmH, Hopadeaput, sgenput, N-
MeTHIQeaprH, TUKIOTeKCHIITIIAMUH, 1,2-THAMHHOIIMKIIOTEKCAH U TOMY TIOJIOOHEIC.

Paznenenne Ha oNTHYECKHE N30MEPHI PAlEMUYIECKUX CMECEH TaKkKe MOXKET OBITh ITPOBECHO ITyTEM JJIIOU-
POBaHUS Ha KOJOHKE, 3aIIOJHEHHONW ONTHYECKH aKTUBHBIM Pa3AeiIONINM areHTOM (HampuMmep, JTHHATPOOEH30-
wieHmwrunH). [Togxoadmas KOMIIO3UIMS PaCTBOPHUTEICH I SITIONPOBAHUS MOXET OBITh OmpezelieHa CIie-
IIUAJTICTOM B JAHHOM 00JIacTH.

CoenuHeHHS 110 M300PETEHHUIO TAK)Ke BKIIIOYAIOT TayTOMepHbIe (Gopmbl. TayromepHbie GOPMBI SBISIOTCS
pe3yJIbTaTOM 3aMEHbI ITPOCTOM CBSI3M CO CMEXKHOM JBOWHOM CBSI3bI0 BMECTE C CONMyTCTBYIOILIEH MHUTpalien mpo-
ToHa. TayToMepHBIe (OPMBI BKITIOUAIOT MPOTOTPOITHBIE TAyTOMEPHI, KOTOPHIE TPEACTABIAIOT 000 H30MEpHBIE
MPOTOHHPOBAHHBIC COCTOSIHUS, NMEIOIINE OJHY M Ty JKE IMIUPUICCKYIO (hopMyny U oOmuit 3apsa. [Ipumepsr
MPOTOTPOIHBIX TAYTOMEPOB BKIIOUYAIOT Maphl KETOH-CHOJ, MAaphl aMUA-UMHIUHOBAs KHCIIOTA, MAapbl JAKTaM-
JIAKTHM, TApbl aMHAI-AMUIUHOBAS KHCIIOTA, APl CHAMHUH-UMHH U KOJIBIIEOOpa3HbIe (POPMEI, Te MPOTOH MOKET
3aHUMAaTh J[Ba MJIM OOJIee TOJIOKEHUS B TeTEPOLMKINYecKoi cucteme, Hanpumep 1H- n 3H-nmupnasomn, 1H-, 2H-
u 4H-1,2,4-trpuazon, 1H- u 2H-m3ounnon u 1H- u 2H-nupazon. TayromepHbie (GOPMBI MOTYT HaXOAWUTHCS B
PaBHOBECHH WIIM JK€ OHU CTEPUUECKH 3a()KCHPOBAHBI B OJHOH (opMe 3a CUET MOAXOAAIIETO 3aMEIICHHSI.

CoenuHeHHs IO W300pPETEHUIO JOMOJHUTENHFHO BKIIOYAIOT THAPATHl M COJNBBATHI, a TakXKe OE3BOJHBIC H
HECOJIbBATUPOBAHHEIE (DOPMBL.

CoennHeHHS 110 M300PETEHNIO TAKXKE BKIIIOYAIOT BCE M30TOIBI aTOMOB, CYIIECTBYIOIIMX B IMPOMEKYTOU-
HBIX TUTH KOHEYHBIX COCIMHEHHAX. V30TOIBI BKITIOYAIOT T€ aTOMBI, KOTOPhIE HMEIOT TAKOW YK€ aTOMHEIN HOMeEp,
HO pa3JM4YHbIe MaccoBbIe yKcia. HanmpuMep, H30TOmNbI BOJOPO/ia BKIIOYAIOT TPUTHH U IeUTEpUid.

B HexoTOphIX BapHaHTaX OCYIIECTBICHUS COCIWHEHHS MO W300PETEHUIO M WX COJH, MO CYIIECTBY, SBIS-
FOTCS BBIJCICHHBIME. [To1 BBIpaskeHHEM "0 CYIIECTBY, BBIACICHHEIC" TOJAPa3yMEBaeTCs, YTO COCAMHEHHUS, MO
KpalfHell Mepe, YaCTUYHO MJIM, N0 CYIIECTBY, OT/ACJIEHBI OT OKpY’Kalomel cpelpl, B KOTOPOH OHM 00pa3oBanCh
Wi ObUTH OOHApyKeHbl. YacTHYHOE pa3/ielIcHHe MOXKET BKIIIOYATh, HAIPUMEpP, KOMIIO3UIIHIO, 00OTAlCHHYIO
COEIMHEHUEM 110 M300peTeHHI0. Paszernenue, 1Mo CymecTBy, MOKET BKIIOYATh KOMIO3HIMHM, COAEpIKalie I10
KpaifHeit mepe npumMepHo 50 Bec.%, mo kpaiiHeil Mepe npuMepHo 60 Bec.%, mo kpaiiHell mepe npumepHo 70
Bec.%, mo Kpaiineit mepe npumepro 80 Bec.%, mo kpaitHel mepe npumepHo 90 Bec.%, Mo KpaifHel Mepe mpH-
MepHO 95 %, 1Mo KpaifHel Mepe npuMepHo 97 Bec.% wim mo KpaiiHeit Mmepe npumepHo 99 Bec.% coeauHEHUs 10
n300peTeHunIo Uiy ero coin. CrocoObl BBIACIEHUS COSTMHEHUH U COJIEH SIBIISIFOTCST OOBIYHBIMU IS TaHHOUW 00-
JacTH.

BripakeHus "Temmneparypa okpysKaromiei cpenbl" u "KOMHATHas TeMIieparypa’, Kak OHM MCTIOJIh30BaHBI B
JAHHOM ONCAaHUH, TOHATHBI B JaHHOW OOJIACTH W OTHOCATCS OOBIYHO K TeMIepaType, HalpuMep K TeMIepaType
peaKIyu, KOTOpas SBISCTCS OJIM3KOHM K TeMIlepaType B KOMHATE, TJIe MIPOBOIAT PEaKIUI0, HAIPUMED K TeMIiepa-
Type ot mpumepHo 20 mo nmpumepno 30°C.

Bripaxenue "¢dapManeBTHICCKH MPUEMIIEMBINA" UCTIONB3YETCS B JAHHOM OIUCAHUM JUTSl YIIOMHHAHUS TEX
COCJIMHCHUH, BEIIECTB, KOMITO3UIIMI W/WIIN TIPENapaTHBHBIX JO3UPOBAaHHBIX (POPM, KOTOPHIC B paMKaX 3HAYAMO-
TO MEIUIIMHCKOTO CYXJICHUS SBISIOTCS TOIXOAIIAMU JUTSA IPUMECHEHUS B KOHTAKTE C TKAHIMU OPTaHU3Ma Ye-
JIOBEKA U J)KUBOTHBIX 0€3 N30BITOYHON TOKCUYHOCTH, Pa3apakeHUs, aJNICPrHYCCKON OTBETHOMN PEaKIUH WM JPY-
THX ITPOOJIEM MM OCIIOKHEHUH, COpa3MEepHBIX C Pa3yMHBIM COOTHOILICHUEM MPEHMYIIECTBO/PHUCK.

Hacrosmee n3o0perenne Taxke BKIFOYAET (papMameBTUUECKH MPHEMIIEMBIE COJIM ONMHMCAaHHBIX 31ECh CO-
eauHeHnd. st MCToIb30BaHuUs B TAHHOM OTIMCAHWH TepMUH " (PapMareBTHISCKH MPUEMIIEMbIE COJTU" OTHOCHT-
sl K POM3BOIHBIM ONMCAHHBIX COCANHEHHUH, B KOTOPBIX HCXOAHBIE COCTMHEHNS MOAN(HUIIMPOBAHEI ITyTEM IIpe-
00pa3oBaHUs CYIIECTBYIOMETO ()parMeHTa KUCIOTHl HMJIM OCHOBaHUS B €ro coieByto Gopmy. [Ipumeps! dapma-
HEBTHYECKH MIPUEMIIEMBIX COJICH BKIIFOYAIOT, HO HE OTPAaHMYUBAIOTCS yKa3aHHBIM, COJIM MHHEPAJIBHBIX MIIA Op-
TAaHWYECKUX KHUCIOT W OCHOBHBIX OCTaTKOB, TAKWX KaK aMHHBI; IIEJIOYHBIC FIIH OPTaHUIECKHAE COJTM KHCIOTHBIX
OCTaTKOB, TAKUX KaK KapOOHOBBEIC KHCJIOTHI; U TOMY MOJA00HEIC. DapManieBTHICCKH MPUEMIIEMbIC COJIH 110 Ha-
CTOSIIIIEMY M300PETEHHIO BKIIOYAIOT OOBIYHBIE HETOKCHYHBIC COJM MCXOIHBIX COCIMHEHHUH, 00pa3oBaHHbIE, Ha-
IpUMeEp, HETOKCHYHBIMU HEOPTAHUICCKAMU MM OPTaHWYCCKUMHU KUCIIoTaMu. DapMarieBTUYeCKH MpUEMIIEMBbIC
COJIM TIO HacCTOSIIEMY M300pPETEHUIO MOTYT OBITh CHHTE3WPOBAHBI U3 MCXOJIHBIX COEAMHEHUI, KOTOpBIE colep-
JKaT OCHOBHBIN WU KUCIOTHBIA ()ParMEHT C IMOMOIIBI0 OOBIYHBIX XUMHYCCKHX METOMOB. OOBIYHO TaKHE COJH
MOTYT OBITh IOJIYYCHBI ITyTEM B3aUMOJICHCTBUS CBOOOTHBIX KHCIOTHBIX HJIM OCHOBHBIX ()OPM JaHHBIX COCITUHE-
HHUH CO CTEXHOMETPHYCCKUM KOJMYECTBOM HOIXOIAIIET0 OCHOBAHHS WM KHCJIOTH B BOAE WM B OPTAaHHYECKOM
pacTBOpHUTENC WIM B CMECH ITHX IBYX PAacCTBOPHTEIEH; OOBIYHO HEBOAHBIC CPENBI, TaKHE KaK MPOCTOH 3¢dup,
STHJIAIETaT, dTaHoJy, u3omponanon win anetoHuTpua (MeCN), sBISIOTCS HpeAnodTUTeNsHBIMH. [lepedeHs
MOIXOJAIINX COJe MOKHO HaWTH B myOnukamusx Remington's Pharmaceutical Sciences, 17th ed., Mack-
Publishing Company, Easton, Pa., 1985, p. 1418 u Journal of Pharmaceutical Science, 66, 2 (1977), kaxxnas u3
KOTOPBIX BKJIIOYECHA B JJAHHOE ONMCAHUE B KAYECTBE CCHIJIKH BO BCEil CBOEH MOTHOTE.

Hacrosimee n3o0peTenue Takxe BKJIIOYAET IPOJIEKapcTBa ONMUCAHHBIX 3/IeCh cOoeqMHEHUH. J{ist ucmomp30-
BaHUs B JAHHOM OIHCAHUH TEPMHH "TIPOJICKAPCTBA" OTHOCHTCS K KOBAIICHTHO CBSA3aHHBIM HOCHUTEIISIM, KOTOPBIC
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BBICBOOOXKJIAIOT aKTUBHOE HCXOJHOE JIEKAPCTBEHHOE CPEACTBO ITIPH BBEICHHU CYOBEKTY-MJICKONHUTAIOIIEMY.
IIponekapcTBa MOTYT OBITh TOTYYCHBI IIyTeM MOAM(DHUKANNU ()YHKIIMOHATBHBIX TPYII, IPUCYTCTBYIOIIHUX B CO-
eAWHEHISIX, TAKUM 00pa3oM, 9T0 MOAM(MUIIMPOBAHHBIEC TPYIIIBI PACIICTIISIOTCS JINOO MPH OOBIYHBIX MAHUITYJIS-
IUSIX, THOO in Vivo, MPHUBOAA K MCXOTHBIM COCOMHEHHUSAM. [IpoyekapcTBa BKIIOUAIOT COCOMHEHUS, B KOTOPBIX
THIPOKCHIIbHAS, AMHUHO, CYIb(TUAPIIbHAS WM KapOOKCIIbHAS TPYMIBI CBSI3aHBI C JIIOOOW TPYIIION, KOTOpas
NIPY BBEACHUU CyOBEKTY-MIICKONUTAIOIIEMY PAcCIIeIUIIeTCsl ¢ 00pa30oBaHNEM CBOOOTHOHN TMAPOKCHIBHOM, aMH-
HO, CYTb(PTUAPUIFHON I KapOOKCHIBHOM TPYIIIEI COOTBETCTBEHHO. [IpuMephI MpoIeKapcTB BKIIOYAIOT, HO HE
OTPAaHMYMBAIOTCS YKa3aHHBIM, alleTaTHBIC, (JOpMHUATHBIE W OCH30aTHBIE NMPOM3BOIHBIC CITUPTOBON W aMHUHHON
(YHKIIMOHAJIBHBIX TPYII B COEAMHEHUSIX 10 M300peTeHuto. [lonyueHne n npuMeHeHHe MpoJieKapcTB 00Cyxaa-
ercs B myonukammsax T. Higuchi and V. Stella, "Pro-drugs as Novel Delivery Systems," Vol. 14 of the A. C. S.
Symposium Series u B Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American Pharmaceutical
Association u Pergamon Press, 1987, 06e U3 KOTOpPBIX BKJIIOUYCHBI B JaHHOE OIMCAHHE B KAYECTBE CCHUIKU BO
Bcell cBoel MOIHOTE.

Cunres.

CoennHeHHS 10 JAHHOMY U300pETEHHIO, BKIIOYAst UX COJIM, MOTYT OBITh ITOJIYYEHBI C HCIIOJIF30BAaHUEM HU3-
BECTHBIX METOJOB OPraHMYECKOTO CHHTE3a M MOTYT OBITh CHHTE3MPOBAHBI B COOTBETCTBHHU C JIFOOBIM M3 BO3-
MOJKHBIX ITyTeH CHHTe3a. Peakuu morydeHus: COeqMHEHUI 10 M300pETeHNI0 MOTYT OBITh IPOBEICHBI B IIOAXO0-
ISIIAX PACTBOPHUTEIISAX, KOTOPBIE JETKO MOTYT OBITh BEIOpPAHBI CIIEIHAIMCTOM B 00JaCTH OPTaHUYECKOTO CHHTE-
3a. [logxonsmue pacTBOPUTENH, IO CYIIECTBY, MOTYT OBITh HE PEaKIIMOHHOCIIOCOOHBIMH 110 OTHOIICHHUIO K HC-
XOJHBIM BEIIECTBaM (PEareHThl), MPOMEKYTOUHBIM COCAMHEHUSAM WIH MPOIYyKTaM IPH TeMIepaTypax, MpH Ko-
TOPBIX MPOBOJAT PEaKIUH, HAIPUMEDP MPU TEMIEPATypax, KOTOPhIC MOTYT KOJICOAThCS OT TEMIIEPATyphI 3aMep-
3aHUS PACTBOPHUTEINS J0 TEMIEPATyphl KUIICHUS PACTBOPUTENS. JJaHHYIO peaKIUI0 MOXKHO MPOBOJUTH B OJTHOM
pacTBOpHTENle MM CMECH pacTBOpuTeiei. B 3aBUCMMOCTH OT KOHKPETHOH CTaJuM pPeakMy MOAXOMASIINE pac-
TBOPUTEIH TSI KOHKPETHOW CTAIMH PEaKIMU MOTYT OBITh BRIOPAHBI KBAIM(UIIMPOBAHHBIM CIICIHAIACTOM.

[NonmyyeHne coeqUHEHUS MO U300PETCHHIO MOXET BKJIIOYATh BBCACHUC W yNAICHUC 3aIUTHl Pa3IMIHBIX
XUMHYECKHX Tpymi. HeoOXoamMocTs Bo BBEACHNH M YOAJCHUH 3aIIUTHOW TPYMITBI M BHIOOP IMOAXOASIIEH 3a-
IIUTHON TPYIIIBI JIETKO MOTYT OBITH OMpEeNiCHBl CIEeNHAINCTOM B JaHHOW oOmacTH. Bompocs! Xxumum 3amut-
HBIX TPy MOXxHO Haiith B kaure T.W. Green and P.G.M. Wuts, Protective Groups in Organic Synthesis, 3rd.
Ed., Wiley & Sons, Inc., New York (1999), koTopas BKJIIOY€Ha B JaHHOE OMHCAHKE ITyTEM CCBIJIKH BO BCEH CBO-
el TIoJIHOTE.

Peakiiuy MOXXHO KOHTPOJIMPOBATH C IIOMOIIBIO JTI00OTO MTOAXOAIIEro croco0a, M3BECTHOTO B TaHHOI 00-
nactu. Hampumep, oOpa3oBaHue MPOyKTa MOKHO KOHTPOJIMPOBATH CIICKTPOCKOMHUUCCKUMHI METOaMH, TAKIMH
KaK CTIEKTPOCKOIHS SIePHOTr0 MArHUTHOTO pe3oHanca (Harmpumep, 'H umi PC), nudpakpacHas CrieKTpOCKOIIH,
cnekTpodoToMeTpus (HampuMep, B BUAUMON M yIbTPapHOICTOBON 00IaCTIX CBETA) WIIM MACC-CIICKTPOMETPHS,
WY C TIOMOIIBI0 XpoMaTorpaduu, Takoi kKak BeICOKOA(dekTHBHAs xuaKocTHAS XpoMarorpadust (BOXKX) wnu
TOHKOCJIOMHAsI XpOoMaTOoTrpagusl.

CoeMHEeHHS 110 U300PETCHUIO MOTYT OBITH MOJYYCHBI B COOTBETCTBUH C MHOTOYUCIICHHBIMHY ITyTSIMH CHH-
Te3a, U3BECTHBIMH B JuTeparype. [IpuMepsl METOIOB CHHTE3a VIS MOJTyYeHHs] COSOMHEHUH IO M300pETeHHUIO
TIPYUBEJICHBI HIKE HA CXEMaX.

Kak mokazano Ha cxeme 1, mupasoscojepxkaiine meHTpaitbabie GparMentsl 1-9 u 1-6 MOTyT OBITH CHHTE-
3UPOBAHBI UCXOMS U3 MUPPOIo[2,3-b]mupuauna win muppodo[2,3-b]mupumununa 1-1. Coequaenne 1-1 Moxer
OBITH IPEOOPa30BaHO B aKTUBHBIC MPOM3BOIHEIE, Takue Kak aHaior N-okcuzaa (1-2), ¢ HCIOIb30BaHUEM OKHCITH-
Tens, Takoro kak M-CPBA. N-okcuj 1-2 MOXHO rajioreHUpOBaTh ¢ UCIOJIb30BAHUEM TaJIOT€HUPYIOIIETO areHTa,
TAKOT0 KaK COYETaHHWE OpOMHUIA TETPAMETHIAMMOHK M METaHCYIb(OHOBOTO aHTHAPHIA, C 00pa3oBaHHEM 4-
rajioreH3aMeIIeHHOro coeinHeHus 1-3, Takoro kak 4-0OpoMcoepikaliee COSANHEHNE, P BOCCTAHOBJIICHUU B TO
ke camoe Bpems N-okcuma. AMUHHAS TPYINa B COSAUHCHUH 1-3 MOKET OBITH 3alUIlcHa MOIXOISAIICH 3aIUT-
HOM TPYNIION aMWHA C IMOJyYeHHEM 3alllMIIEHHOTO COCOMHEHMs 1-7, KOTOpOE BIIOCIEICTBUH IIO/BEPraeTCs
Kpocc-codeTanuto 1o Cy3yku ¢ O0pHOH KHCI0TOH 1-8, naBas mupa3zoscoepikaline NeHTpaIbHbIe parMeHTs! 1-
9a, KOTOpHIE Jlajiee MOTYT OBITh MOJBEPTHYTH B3aUMOJIEHCTBHUIO ¢ peareHToM L-(Y)n-Z (rme L mpencrasnser
c000# yXOIAIIyI0 TPYIIy), IPUBOAS K COCMUHEHUSAM MO m3o0pereHuto 1-9b. AnprepHaTuBHO, N-okcum 1-2
MO>KHO TaJIOTEHHPOBATh C MCIOJIh30BAaHUEM TaJIOTCHUPYIONIETo arenra, takoro kak MeSO,Cl, ¢ obpazoBanuem
4-ramoreH3aMenIeHHOT0 COequHeHus 1-4, Takoro Kak 4-XJopcoaepikaliee CoeINHEHNE, IIPH BOCCTAHOBICHUH B
TO ke camoe BpeMsi N-okcua. 4-Xiopcojepixkaiiee coennHeHue 1-4 MokeT OBbITh KOHJICHCHPOBAaHO ¢ Opom3a-
MEIIEHHBIM COSAWHEHUEM MIpa3oia -5 B MOAXOISINX YCIOBUAX, TAKUX KaK HarpeBaHHe, ¢ MOJTydIeHHEM MHpa-
30JICOJIEPIKAILETO LEHTPATBHOro (hparMeHTa 1-6, KOTOPBI MOXKET cOlepKaTh HEKOTOphIE (YHKIMOHAIbHBIC
TPYIIINEL, TAKKUE KaK OpOM HJIH ITHAHO, MOIXOASAIINE TS TIOCIEAYIONIeH XUMUICSCKOH MOTU(DUKATIIHH.

AHaNOrMYHO UMHUAA30JIbHBIA IIeHTpaIbHBIA GparMeHT 1-11 MoXeT ObITh CHHTE3UPOBaH KOHJCHcANUeH 4-
raJIOTCH3aMEIICHHOTO COCMUHCHUS 1-4 ¢ MIMHUIA30JIbHBIM MPOU3BOAHEIM 1-10 B TIOAXOMAINX YCIIOBHSIX, TAKUX
KaK HarpeBaHHE, C TMOJYYCHUEM HMHUAA30JICOACPIKAIICTO IICHTPAIbHOTrO (parMeHTta 1-11, KOTOPBIH MOXET Co-
JIepKaTh HEKOTOPBIC (PYHKIIMOHAIBHBIC TPYIIIBI, TAKHE KaK OPOM M [UAHO, MOAXOISIIUE U MOCICAYIOMICH
XUMHWYECKOH MOAN(UKAIINH.
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Kak mokazano Ha cxeMe 2, mupa3oyicoAepkKaiinue MeHTpalbHble (parMeHTsl 2-3, 2-5 u 2-6 MoryT OBITh
CUHTE3MPOBAHBI UCXOJ M3 OpPOM3aMEIICHHOTO MPOU3BOIHOTO THpa3oina 2-1 (coequnenue 1-6 Ha cxeme 1, rme
onuH u3 R’ npeacrapuset coboit Br) . Bpom3amemnerHOe pou3BOgHOE MUpa3ona 2-1 MOXeT OBITh CKOHACHCH-
pOBaHO ¢ OOpCOJEPKANTUMH APOMATHYSCKUMHE MTPOU3BOIHBIMHU, TAKIMH KaK apOMAaTHIECKHAC OOPOHOBBIC KHCIIO-
ThI 2-2 C UCHOJB30BaHUEM Kpocc-couetanus Cy3yku, rae Ar TpeacTaBiseT cO00M apuil WK TeTepoapill, Kax-
JIBIA U3 KOTOPBIX MOXKET OBITh HEOOS3aTEIHHO MOXKET OBITh 3aMEIICHHBIM OJHUM WJIM HECKOJIBKAMH 3aMECTUTE-
JSIMH, TaKAMU Kak ankwi, apwi, CN, HATpO, allkOKCH U T.N. ABTCpPHATHBHO, aJIKCH- HJIM AJIKHHCOJCpIKAIICEe
COEIMHEHHE, TaKOe KaK aJIKEHCOepIKaIIee COeTMHEHNE 2-5, MOKET OBITh MOJIYYECHO ITyTeM KOHACHCAIINH OpoM-
3aMEIICHHOTO MTPOU3BOTHOTO MHpa3oa 2-1 ¢ HeHACHIIIEHHBIM COSTMHEHNEM, TAKUM KaK ankeH 2-4, B IPUCYTCT-
BAH METATMUECKOTO KaTajau3aTopa, Takoro Kak xyopup Ouc-(tpudenmidochun)namianus (I1), rme t moxer
ObITh paBHBEIM 0, 1, 2 1 ToMy TOogOOHOMY; M R MOXET mpeacTaBisTh cOOOW 3aMECTHTENb, TAKOH KakK aJIKII,
apwi, CN, HATPO, aJKOKCH, W T.J. AJIKEHOBas IpyIIa B COSAMHECHUU 2-5 MOXET ObITh BOCCTAHOBJICHA ITyTEM
TUAPUPOBAHUS C 00pPa30BaHUEM COOTBETCTBYIOIIETO COSAMHEHUS 2-0.
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Kak mokazano Ha cxeme 3, UMHIA30JICOoAepIKaIie IEHTPATbHBIC (parMeHThl 3-7 MOTYT OBITH CHHTE3UPO-
BaHbl wWcxoas w3 N-3amumieHHoro 4-OpoM-muppoino[2,3-b]mupunnna  wim  N-3amumeHHoro  4-6pom-
nuppoiio[2,3-bJmupumununa 3-1, rae P mpencrasisier co00i MOAXOMSIIYIO 3aIMTHYIO TPYIITY aMUHA, TaKyIO
Kak {[2-(tpumermncunmn)dTokcu|mern} (SEM). Coequnaenne 3-1 MokeT ObITh TIOJBEPTHYTO B3aMMOCHCTBHIO
¢ peakTnBoM ['puHBspa, TAaKUM KaK H30MPONMIMATHHUAXIOPHU, JUIA TEHEPHUPOBAHHS apoOMaTHIECKOTO aHHOHA
myTeM HoHHOTO oOMeHa. [locnenyromiee TprucoeANHEHNE K aHHOHY XJIOPAleTHIICOAEPIKAIeT0 COSANMHEHHS, Ta-
KOTO Kak 2-xJ10p-N-MeToKcH-N-MeTmianeTaMu] 3-2, 00bIYHO OYAET MPUBOIUTH K XJIOPALCTIIILHOMY IIPOU3BOJI-
HoMy 3-3. IIpousBomHOe 3-3 MOXET OBITH MOJBCPTHYTO B3aUMOICHWCTBUIO C COJBIO OPraHUYECKOH KHCIOTHI,
TaKOM Kak Iie3ueBas CoJib R5C02CS, C MOJy4YeHHeM coeluHeHus 3-4. B mpUCYTCTBUU MOAXOMALIETO UCTOUHUKA
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aMMHaKa, TaKOTo KaK aleTaT aMMOHUS, COCAUHCHHE 3-4 MOXKET B3aWMOJICHCTBOBATh C aMMHAKOM B ITOJXOJISI-
IIMX YCJOBHUAX, TAKUX KaK BBICOKAas TeMIepaTypa, ¢ 00pa30BaHHEM HMHUIAa30JbHOTO KOJNbIA COCAMHCHUS 3-5.
A30T cBOOOHOTO aMHHA B HIMHJIA30JIbHOM MTPOU3BOTHOM 3-5 MOXET OBITh MOABEPTHYT MOCIEAYyIOImed Moaudu-
KaIlM{, TaKOW Kak B3aumMojelcTeue ¢ coequaeHneM X-(Y),-Z, rne X NpeacTaBisieT co00i yXOAAIIyIO TPYIILY,
TaKyIo KakK XJop, OpOM WJIHM HOJI, TAKHM 00pa3oM, 4To oOpasyeTcs coenuHeHue 3-6. 3amuTHas rpymnmna B Coeau-
HEHUM 3-6 MOXXET OBITh yAalieHa ¢ TOMOIIBIO MOAXOIAIIETO CIoco0a B COOTBETCTBUU C MPHUPOAOHN 3alTUTHON
TPYIIIBL, TPUBOIS K coequHeHuio 3-7. Ciemyer OTMETUTh, YTO €CIIA UMEIOTCS ()yHKIIMOHAJIBHBIE TPYIIIBI, IPH-
cyrerBytomme B rpymie R, R’ u «(Y),-Z, MoryT GbITh MpOBEIeHH! nanbHeimme moxudukamuu. Hampumep,
rpynmna CN MoXeT OBITh THIAPOJIM30BaHA C TOJTYYCHUEM aMUIHOM TPYIIIBI, KapOOHOBas KHCIOTa MOXET OBITh
npeoOpa3oBaHa B CIOXKHBINA 3(hUp, KOTOPEIH, B CBOIO 0YEPE.lb, MOXKET OBITh BOCCTAHOBJICH JIO CITUPTA, KOTOPHIH,
B CBOIO OYepeilb, MOXKET ObITh MOAU(DUIIPOBAH B NanbHeleM. CreluaiucTy B JaHHON 001acTH OyIyT MOHST-
HBI TIOJIXOIAIIHNE TIOCICAYIONINE MOTUDIKAIHH.
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Kak nokazano Ha cxeme 4, THa30JCoAepIKaIIHe EHTPaTbHbIe PparMeHThl 4-3 MOTYT OBITh CHHTE3HPOBAHBI
ucxons u3 N-3aIIHUIIEHHOTO XJIOPAaleTIIIFHOrO Ipon3BogHoro 4-1, rae P mpencraBmseT co0oif mOAXO0AAIIyIO
3alIMTHYIO TPYNITy aMHHa, Takylo kak SEM. Coexannenne 4-1 MoxeT pearupoBaTh ¢ THOaMHUIOM 4-2 ¢ oOpa3o-
BaHUEM THA30JIGHOTO KOJIbIA C MOCIEAYIOIUM yIaleHUEM 3alllUTHON IPYMIBI y aMUHHOTO aTOMa a30Ta B MUp-
POJIBHOM KOJbLIE TOCPEACTBOM yAaleHUs rpynmnsl P ¢ nmomyuennem coenunenus 4-3. PaznudyHble THOMOYEBHHEI
4-5 (sxBuBaneHTH coenuueHuo 4-2, rne -(Y),-Z npenacraeisier coboit NR'R"; u R' u R" npencrasisiror coboit
H, ankwun, apun wiu Tomy nogo6roe uin R' m R" BMecte ¢ aromoM N, K KOTOPOMY OHH NPHCOEAWHEHBI, 00pa-
3YIOT T€TEPOLMKIIOATKIII), KOTOPhle MOXKHO MCIOIB30BATh IS MOTYyYSHHS TUA30JIbHBIX COEANHEHUH 4-3, MOTyT
OBITh TIONyYEHBI W3 BTOPUYHBIX aMWHOB 4-4. BropuuHwni amuH 4-4 MOXeT B3auMmonelcTBoBaTh ¢ 1,1'-
THOKAapOOHIIANUMHUIA30JI0M, M TIOJIYICHHOE MPOMEKYTOYHOE COSTMHEHHE MOXKET Jlaliee B3anMOACHCTBOBATH C
aMMHAaKOM, JaBasi THOMOYEBUHY 4-5.

Cxema 4
(Y)n—2Z
cl D g s—(
o 2 Z- Y/LLNH NN 2
R (Y)a 2 R
4-2
X R <
gy SR Jx\ D—r?
R \N N 2) ynanewne R3 \N N
|’3 3aLUMTHOMN H
4-1 rpynnol 4.3
8
1) ImyCS
H R AL
R~ R I}l NH3
2) NHy/MeOH R"

a4 45

Kak noxazano Ha cxeme 5, THa30JICcoAepIKaIIne EHTpaIbHbIe PParMeHThl 5-5 MOTYT OBITh CHHTE3HPOBAHBI
WCXOJS U3 THA30JIbHOTO coenuHenus 5-1. Coenuuenune 5-1 MOKET OBITh MOJBEPTHYTO B3aUMOJICHCTBHUIO C alIKH-
JIOM MeTaJlla, TaKUM KaK H-OYTHJUIUTHH, JJISI TEHEepUPOBAaHMS apOMaTHYECKOrO aHWOHA in Situ MOCPEACTBOM
noHHOro oOMeHa. [locnenyromniee mprUcoeANHEHHE TPUMETHIOBOTO d(pHUpa OOPHON KHCIOTHI C MOCIEAYIOIIUM
THIPOJIM30M OOBIYHO OyJeT MPUBOIUTE K OopHO# kuciore 5-2. bopHas kuciaoTa 5-2 MOXeT BCTynaTth B Kpocc-
coueranue 1o Cy3yku ¢ N-3amumieHHbIM 4-OpoM-mupposno[2,3-blnupuauaoM winu N-3amnuiieHHbsM 4-0poM-
nppodo[2,3-b]mupumuanHom 5-3, rae P npencrasnser co0ol MOAXOISIIYIO 3aIUTHYIO TPYIITY aMHHa, TaKyro
kak SEM. 3ammrHas rpynna P B mpogykre Kpocc-coueTanust 5-4 MOKeT OBITh y/aeHa ¢ UCIIOIb30BaHHEM I10]1-
XOJAIIEro Croco0a B COOTBETCTBHUHU C IMIPUPOAON 3aLIUTHOMN TPYIIIBI, IPUBOJSI K COSIUHEHHIO 110 N300PETEHHIO

5-5.
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Cxema 5
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Xz | 3 R* Xz AN 1
3’J§ N R
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5-4 55

Kak mokaszano Ha cxeme 6, MTHpa3oJICOAEPIKAIINE COSTUHEHHS 6-1 MOTYT OBITH JIOTIOTHHUTEIHHO MO pH-
IIUPOBAHbI IyTEM 3aMelleHus nupa3oibHoii NH-rpynmnel noaxoasmumu peareHTamMu. Hanpumep, coennHeHnue
6-1, B koTopoM P mpencrasisier co00i MOAXOIIIYIO 3aIMTHYIO TPYIITY aMKHa, Takyto kak SEM, MoxeT OBbITh
noaBepruyTo B3aumoneicteuio ¢ L-(Y),-Z, tne L npencrasiser coboit yXoAsIIyo TpymIy, TaKyl0 KaK rajoreH,
TpuQIIaT WK TOMY NOAO0OHBIE, C TIOJIydEeHUEM B OCHOBHBIX YCIIOBHMSIX coeanHeHus 6-2. Ecnu HekoTopsle (yHK-
[MUOHAJIBHBIE TPYIIIBI NPUCYTCTBYIOT B Tpynmnax Y W/HiIH Z, MOTYT OBITh TIPOBEICHHI JajbHENIIHE MoaupuKa-
. Hanpumep, rpynma CN MokeT OBITh THAPOIM30BaHA C MTOTyYeHHEM aMHIIHON TPYIITEI, KapOOHOBAasI KHUCIIO-
Ta MOXET OBITh MpeoOpa3oBaHa B CIOXKHBINA 3(QUDP, KOTOPHIH, B CBOIO OYepE/Ib, MOXKET OBITH BOCCTAHOBIICH IO
criupta. CrienuanucTy B TaHHOW 00JacTH OyIyT MOHSATHBI ITOAXOISIINE ITOCIIETYIOIIHE MOTU(DUKAITIH.

Kpome Toro, coenuaenne 6-1 MoxkeT ObITh TIOJBEPTHYTO B3aUMOJIEHCTBHUIO ¢ aimkeHoM 6-3 (tme R' m R"
MOTYT TPEACTaBIATh cO00M H, amkui, MUKIOATKHI U TOMY TOJI0OOHBIE; W Z' MOXKET MPEACTaBIATh COO0H dIeK-
TPOHOAKIENTOPHYIO TPYIITY, TAKyIO Kak cloxH03(pupHas rpynmna i CN), IpuBos K MOJTYYSHHIO COSANHEHUS
6-4. Kpome TOro, MO>KHO TIPOBECTH 3aMEIICHUC alKeHa 6-3 B anb(a-mojoxeHue (anbha OTHOCUTEIBHO Z') s
00pa3zoBaHys 3aMENICHHBIX TIPON3BOIHBIX MPOAYKTA 6-4 (cM., Hartpumep, npumep 68).

B coenunennsix 6-2 u 6-4 MOryT OBITH yJaJIeHBI 3aIIUTHBIEC TPYIIIBI C UCIOIb30BAaHUEM ITOJIXOISIIUX CIIO-
cO0OB B COOTBETCTBUH C MPHPOJOH HCIIOJIL30BAHHOM 3aIIMTHOM I'PYIIIBI ¢ MOIYYSHHEM M3 COOTBETCTBYIOIINX
HE3aIINIIEHHBIX YKBUBAJICHTOB.

Cxema 6

L(Y)nZ

J——

Kak mokazaHo Ha cxeme 7, Opommmpasojcoaepkamme coenuueHus 7-1 MoryT ObITh Janee MoauduImpo-
BaHbl MyTEeM METAJUIMPOBAHUS TAKMMH pPEareHTaMH, Kak OyTHIUIMTHH, U B3aMMOJCHUCTBHUS C 3JEKTpO(HIaMH,
TaKUMHU KaK aJIbACTHIbI, C MOJYYCHHEM CIIUPTOCOACPIKAIINX COSANHEHUI 7-2, B KOTOPBIX MOXKET OBITh yAajeHa
3aIUTHAs TPYIIA ¢ TOJYYSHUsT COSNMHEHUH 0 N300peTeHuIo, uMeromux ¢opmyny 7-3. CenuanucTy B JaH-
HOW 00JIacTH OYIyT MOHSTHBI ITOIXOASIIUC MOCIICIYIOIUE MOAUDUKAIINH, TJIC 3TO ABJSICTCS TTOAXOISIINM.

Cxema 7
HQ HO
RS Br R;__f\R RS R
. TOYK /
; BuLi
Ny Yo NHOH

N
741 SEM g

\
N R?
\ \ anh,qerw,u,, )\I\g*
J\ R? KeTOH 1 T.4. /k L2 N b
H
7-3

Kaxk mokazano Ha cxeme 8, mupasoscojepxkaiue coenuHeHus 8-4 u 8-5 MOTyT OBITh MOJTYYEHBI B3aMMO-
nericrBueM N-3aIIUIIEeHHOTO OPOMUIHOTO COSAMHEHHS 8-1 ¢ THAPa3HHOM B MOIXOMASIIEM PACTBOPHUTENE, TAKOM
kak N,N-mumetmndopmamun (JIMD), ¢ momydeHHeM THAPA3UHOBOTO MPOMEXKYTOUHOTO coenuHeHus 8-2. ['mim-
Pa3sHHOBOE MPOMEXKYTOYHOE COSANHEHHE §-2 TIOABEPIaloT B3aMMOICHCTBHIO C IMOAXOSIINM 00pa3oM 3aMelleH-

HbIM 1,3-OMcayibIeruioM, TakuM Kak 8-3, ¢ MoydeHreM MHupasosicoepxkaiero coeauaenns 8-4. Ecmm HekoTo-
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pbie QYHKIIMOHATBHEBIC TPYIIIBI MPUCYTCTBYIOT B Ipynnax Y W/Win Z, MOTYT ObITh MIPOBEACHBI JaILHEHIITUE MO-
mudukarmu. Hampumep, rpynma CN MoXeT OBITh THIPOIH30BaHA C MOTYYCHHEM aMHTHOU TPYIIIBI, KapOOHOBAs
KHCIIOTa MOXET OBITh IpeoOpazoBaHa B CIOKHBIN 3QUp, KOTOPHIA, B CBOIO 0OYEPEib, MOKET OBITh BOCCTAHOBIICH
1o cripta. CrienuairucTy B JaHHOH 00J1acTH OYyAyT OHATHBI ITOAXOIAIINE TOCIIETYIOIIHEe MOAN(DHKAITIH.

Cxema 8
Y)—2Z ()n—2Z
Z(Y)n
A HNowp e N Tovk N3
XN e Has N R NHoH N R
JI\ D—r2 XTI 1 o783 —_
R3”NF N 3Ji\’NR x|\\R2' XI\\Rz
‘SEM R N \ J\ = J\ s
SEM RN N RENT TN
8-1 8-2 g4 SEM 8-5

Kak moka3zano Ha cxeme 9, coenunenue 1,2,4-okcaauazona 9-6 MOXKeT OBITh MOTy4eHO U3 N-3alUIICHHOTO
OpomuHOTO coenuHeHus 9-1 npu oOpadoTke ero nuanuaoM 1uHKa B JIM® B npucyTcTBHN Katanusaropa, Ta-
KOro Kak Ouc-(TpuOyTwin)najuiaaumii, ¢ moiydyeHHeM N-3al[UIICHHOTO LuaHocoenuHeHus 9-2. N-
T'unpokcukapOOKCUMUAAMUIHOE COCTUHEHUE 9-3 MOXKET OBITh IMOYYEHO MyTeM HarpeBaHus N-3aIlUIICHHOTO
IUAHOCOCAUHEHHS 9-2 ¢ THAPOXIOPHIOM THAPOKCIIAMUHA B MOJXOMASIIEM PACTBOPHUTENE, TAKOM KaK 3TaHOJ, B
MPUCYTCTBUH OCHOBaHUs, TAKOTO KaK KapOOHAT Kaus, P TEMIICPaType HIKE TEMITEPaTyphl KUIICHUS PacTBO-
putensa. N-3amumeHHoe coeauHeHne 1,2,4-oxcaama3oiia MOXET OBITh TOJIYYeHO IyTeM o0paboTku N-
TUAPOKCUKAPOOKCUMHUIAMHUIHOTO COSAMHEHUS 9-3 MOAXOIAIUM 00pa3oM 3aMENICHHBIM XJIOPAHTHAPUIOM KH-
cIOTH 9-4 B pacTBOpHTENE, TAKOM KaK MUPUIHH, IIPH TEMIIEpaType, TOCTATOYHOM IS 3aBEPIICHUS 3aMBbIKaHUS
Koubita. Ecnu HekoTophle QYHKIIMOHATBHBIE TPYIITEI IPUCYTCTBYIOT B Ipynmax Y W/HIH Z, MOTYT OBITH IIpOBe-
IeHbl nanpHeimure Moaudukanuu. Hampumep, rpymma CN MokeT OBITH THAPOJIM30BaHA C MOTYYCHHEM aMU-
HOW Tpynmbl, KapOOHOBAsi KMCIIOTa MOYKET OBITh TIpeoOpa3oBaHa B CIOXKHBIN (U, KOTOPHI, B CBOIO OUYepEllb,
MOJKET OBITh BOCCTAHOBIICH 710 cnupTa. CHENUaInCTy B JAHHOW OOJIACTH OYIYT MOHSITHBI MOIXOASIINE MOCTe-
JTYIOIIHE MOTU(DUKAIINH, TAC ITO SBJISCTCS ITOIXOISIINM.

Cxema 9
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Kaxk nokazano na cxeme 10, 3- u 4-apuinupa3zonocoeauaenust 10-9 MoryT OBITh MOJTyYEHBI ITyTEM B3aUMO-
JeHCTBUS COOTBETCTBYIOMIEro 3-apunnupasonocoeaunenus 10-4 wnu 4-apunmnupasonocoeaunenus 10-7 ¢ noa-
XOISAIIKMM 00pa3oM 3aMelIeHHBIM OpOMHUIHBIM coeanHenueM 10-8, kak ommcaHo paHee. 3-ApHIIHPa3obHOE
coenuHenue 10-4 MokeT OBITH IOJIy4EHO IyTEM B3aUMOJCHCTBUSI 3aMENICHHON IOAXOMAIINM 00pa3oM apuilb-
HOW T'PYIITIBI, COJIEPIKaIIeH rajoreH, Takoi kak Opom, wiu Tpudiat ¢ N-3amuineHHoi 60poHOBONW KHCIOTOMN HITH
CJIOXHBIM 3(PUPOM OOPOHOBON KHUCIOTHI coequHeHHs mupasona 10-2 B ycnoBusax tuma yciouit Cy3ykd, U3-
BECTHBIX B uTepaType. N-3amuTHas rpynna B 10-3 MoxeT ObITh yJaleHa B yCIOBHSIX, ONMCAHHBIX paHEe U U3-
BECTHBIX B JINTEPATYpE TS YAAJISHUS TPYIIbI, Takok kak SEM.

4-ApunmupazonbHble coenuHeHust 10-7 MOTYT OBITh TIOYYEHBI TyTEM B3aUMOACUCTBHS TOIXOSIINM 00-
pa3zoM 3aMelieHHoTo coenuHeHus amerodeHona 10-5 ¢ aneranrem IM® mpu MOBBIIEHHOH TeMIlepaType ¢ Io-
Jyd9eHHeM IuMeTHiIaMuHocoeanHenus 10-6. 4-Apunnupazonocoeannenust 10-7 MOTyT OBITH MOJYYEHBI ITyTEM
00paboTku nuMeTuIaMuHocoeanHeHus 10-6 ¢ TuApa3sMHOM B paCTBOPHTEIIE, TAKOM KaK ATaHOJL

Cxema 10
W NaH W
o.0 DMF 0.50 A Tevk N
8 Sem-Cl Ar-L 2 A
% 7 NH OH )
4 N[(j ycnosus NN —— HN-N
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HN-N SEM Cysykn 10-4 Ar
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Br R1 N R
XN _R2 B
e R
3
RENTN o N

10-8
10-8
ayetans Mo
| NH,NH, ArY» /
N
|
N-NH

Ar\n/ e Ar\n/\/ No
o] e}
10-5 10-6

Kak nokazano Ha cxeme 11, 3amemenHoe coernHeHre rpasoia 11-5 MokeT ObITh TOTYyIeHO MHOKECTBOM

10-7
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CIOCO0O0B, TaKWX KaK yJalleHne 3aluTHOH rpynmsl, HanpuMep SEM, B coeauHenun 11-4 B paHee ommcaHHBIX
ycnoBusix. Hanpumep, 3amerneHHoe N-3aIlUIIeHHOE cOeqMHEHNE MHpa3ona 11-4 MoXkKeT OBITh MOJIydeHO ITyTeM
B3aMMOJICHCTBHUS TIPOMEXYTOUHOTO N-3aIUIIEHHOTO COeMMHEHUs mupas3ona 11-3 ¢ moaxomsmum obpa3zom 3a-
MEIIEHHBIM AIKHITAJIOTeHUI0M, OCH3MITAIOTEHUIOM, aJKIICYIb(OHATAMH, HApUMEp ME3WIATOM HIIH TO3H-
JIaTOM, WJTH TIPH IPYTUX NOAXOMAIINX YXONIIIUX Tpynmnax L, B moaxosmeM pacTBopurese, TakoM kak MeCN,
JAM® wmm terparuapodypan (TT'D), B mpuCyTCTBUN OCHOBAaHHMS, TAKOTO KaK TUAPH] HATPHS WIH KapOOHAT Tie-
3ust. N-Apwimupaszon 11-4 (rne Y sBiseTcs apoMaTHIeCKOH TPYIIOH) MOXKET OBITh TIOTYUEeH ITyTEM B3aUMOJICH-
CTBHS TPOMEXKYTOUIHOTO THpasona 11-3 ¢ mogxoasmum oOpa3oM 3aMelIeHHON apuiI00pOHOBOM KHCIOTOH B pac-
TBOpHTEIIE, TAKOM Kak auxyiopmerat (JJXM), B nmpucyTcTBHM anerata MeAd M IMUPUIUHA. AJbTEpHaTUBHO, N-
apwmupason 11-4 (rme Y siBisieTcst apoMaTHuecKOd TPYIIoi) MOKET OBITh MOJyYeH IyTeM B3aUMOJCHCTBUS
MPOMEXYTOYHOTO rupasona 11-3 ¢ moaxoasmuMm oOpa3oM 3aMelIeHHBIM aprwiI(QTOPUIOM B pacTBOpPHUTEINE, Ta-
koM kak JIM®, npu moBeimeHHON Temneparype. My 3amemennsle coenuaenus mipasona 11-4 (roe Z npen-
CTaBJII€T CO0O0H IpymITy, TaKyl0 Kak HUTPWIBHAS WIH CIOKHOA(HpPHAs, 1 Y MMeEeT 10 KpaifHel Mepe /aBa yrie-
poia) MOTYT OBITH MOJIyYEHBI MyTEM B3aHMMOJICHCTBHSI MPOMEXYTOYHOTo nupasona 11-3 ¢ moaxoasmmm obpa-
30M 3aMeIIeHHBIM aKpHUIATOM, aKPIJIOHUTPWIOM HIN APYTUMH aKIEeNTOpaMy THIa Muxasisi B pacTBOPHUTEIE,
TakoM Kak JIM®, B MpUCYTCTBUU OCHOBaHUs, TAaKOTO Kak 1, 8-muazadbunmkino[5,4,0]ynnen-7-en (ABY) wim tpu-
stwnamuH (TEA), u mpu Temnepatype HIKe TeMIepaTyphbl KATIEHUsT pacTBopuTelns. Eciu HekoTopble (GyHKITHO-
HaJIbHBIE TPYIIIBI IPUCYTCTBYIOT B Tpymmax Y WHIH Z, MOTYT OBITH MIPOBEACHBI NalbHEHUIIHEe MOIN(PUKAIIH.
Hanpumep, rpynma CN MoxeT OBITh THIPONH30BaHA C TOJNyYCHHEM aMUIHOHN TpyIITel, KapOOHOBAs KHCIIOTA
MOJKET OBITh TIPe0Opa3oBaHa B CIOXKHBIN d(HUP, KOTOPHIH, B CBOIO 0Yepeb, MOKET OBITh BOCCTAHOBJICH JIO CITHP-
ta. CrienManucty B TaHHOW 00J1acTé OyIyT MOHATHBI TOAXOASAIINE TIOCIIeyIoNre MOAN(DUKALNH, TIIE 3TO SBIIS-
€TCsl TIOIXO/ISIINM.

Cxema 11
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Kaxk nokazano Ha cxeme 12, nupaszon 12-1, rme P mpencraBiseT co0ol MOAXOIAIIYIO 3AIIUTHYIO TPYIIITY
amMuHa, Takylo kak SEM, MoeT ObITh MOJBEPTHYT B3aMMOJICHCTBHIO C aJKHHCOIEPKAIUM CONPSHKEHHBIM akK-
LENTOPOM, TaKUM Kak 12-2, rne Z mpezacraBisieT coO0H AIIEKTPOHOAKIENITOPHYIO rpymmy (Harnpumep, -CN), He-
obs3arensHO B mpucytcTBun ocHoBaHus ([ABY wmm K,CO; n ToMy momoOHbBIE) B pacTBOPHTEINE, TAKOM Kak
JAM® nmu MeCN, npu pa3nuaHON NPOJOIDKUTENIFEHOCTH BPEMEHH UIS MTOTYYeHHs OJICUHCOAEPIKAIINX alTyK-
ToB 12-3. B coenuHeHMsX, MpencTaBIeHHBIX GopMyaoi 12-3, MoxxeT OBITh yJajieHa 3alllMTHas IPyIa C Hc-
MOJIE30BaHUEM TTOIXOSIINX CIIOCOOOB B COOTBETCTBHHU C IPUPOAOH MCIOIB30BAaHHON 3alIMTHOM TPYIIIEI C TIO-

JTy4eHHEM COEIMHEHUH 1o n3odperenus 12-4.
Cxema 12

N—NH N—N b4 yaanexue N—N
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121 12-3 12-4

Kak moxa3zano Ha cxeme 13, okca30i- WIH THA30JCOACPKAIINE COSAUHCHHS 13-6 MOTYT OBITh IOTYYCHBI
ucxons u3 N-3amuieHHoro 4-xyuop-nuppoio[2,3-b]mupumunuaa 13-1, roe P npeacrasuser coboit moaxoms-
IyI0 3aIIUTHYIO TPYIIy aMHHA, Takyio kak SEM. Okca3om- Wiv THa30JIcoAepKalinue MPOIyKThl GopMyisl 13-2
MOTYT OBITH IMOJIYYE€HBI KaTaIH3UpyeMOW MajutagueM KoHueHcaruer 13-1 ¢ okcazonoM mim trazoioM. Coenn-
HeHue 13-2 MoXeT OBITh MOJBEPTHYTO B3aWMOJCHUCTBHIO C aJKWJIOM MeTajlla, TAKUM KaK H-OYTHIUTUTHH, IS
TEeHEPHPOBAHUS ApOMAaTHYECKOTO aHMOHA in Situ, K KOTOPOMY MOTYT OBITh IPHCOEAMHEHBI IPU HI3KUX TeMIIepa-
Typax (mpeamouTutenbHo Mexay -78 u 0°C) mpousBogHbsle kKapOOHOBBIX KuCHOT 13-3 (rme W=N(Me)(OMe),
korma X'=S; u W=Cl, xorga X'=0), B IpHCYTCTBHUH IPYTHUX BCIIOMOTATEIbHBIX JOOABOK, TAKMX KaK XJIOPHT
nuaka wim uonua Menu (I), korma X'=0, B moaxonsimeM pacTtBopuresie, TakoM kak TI'®, mist obpazoBaHus
MHOkecTBa keToHOB 13-4. Ketons! 13-4 MOTyT OBITH MOJABEPTHYTHI B3aMMOJCHCTBHIO CO MHOKECTBOM pearcH-
TOB, TAaKHUX KakK JATHI(1maHoMeTT)pochoHaT mwin TpudTHiIhochoHOAIeTaT, B IPUCYTCTBHH OCHOBAHMUS, TAKO-
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To KaK TPeT-OyTOKCH Kajus, ¢ MOCIEIYIONIMM BOCCTAHOBICHHEM (BKJIIOYAs TUAPUPOBAHUEC WA MEIb-TUAPUI
KaTaJIM3UPyeMOE BOCCTAHOBJIICHHEC) WM C PEarcHTaMH, TAKUMHU KaK TO3WIMCTHIN3OLHUAHUJ, I MONyYCHHS
poaykToB Gopmynsl 13-5, Toe Z npenacTaBiseT coO00i AIEKTPOHOAKIIETITOPHYIO TPYIITY, TaKyl0 KaK CIOMXHO-
a¢dupnHas wm -CN. Ecnu HekoTOphIe PYHKIIMOHAIBHBIE TPYIITBI IPUCYTCTBYIOT B Tpymme R uiu oHM 0XBaThIBa-
10TCSL Z, MOTYT OBITh MPOBEACHBI AalbHEHIIEe MOANMUKAIINN, U TaKhe TOAXOASIINE JATbHEHIITIEe MOTU(pUKa-
UK OyTyT OYEBUIHBI IJIS CIISIUAINCTA B JaHHOK o0sacTu. B coenuaennsx 13-5 MoxkeT ObITh ylaneHa 3aIiuT-
Has TPYIMIa C UCIIOJIb30BAHUEM ITOAXOSAIINX CIIOCOOOB B COOTBETCTBHM C MPHUPOJON HCIOJIHL30BAHHON 3aIIWT-
HOW TPYTIIBI C TIOJyYEHHUEM COOTBETCTBYIONTUX HE3aNTUIIICHHBIX YKBUBAJIEHTOB 13-6.
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Kaxk nokazano Ha cxeme 14, aMMHOTHA30JICOIEpKALIME IIEHTpalIbHbIE (parMeHThl 14-5 MOryT OBITH CHHTE-
3MpOBaHbl UCXOAS U3 THA30JICOJEPIKAIEro HeHTpalbHOTro (hparmMenta 14-1, rne P npencrasnser coboit moaxo-
JIIYIO 3alIUTHYIO TPyIy aMmuHa, Takyio kak SEM. Coenunenune 14-1 MoxeT ObITh 00pabOTaHO aTKUIOM Me-
TaJlla, TAKUM Kak H-OyTHJUTMTHH, 1JIsl TeHEpUPOBaHUs apOMaTHYECKOTO aHHOHA in situ, K KOTOPOMY MOXET OBITh
J00aBJIeH MOIXOMIINA UCTOYHUK 3JIEKTPOQHIBHOTO TaJIoOTeHa, TAKOH KaK Y4eThIpeXOpPOMHUCTHII yTriiepos, ¢ Mo-
JTyY9eHHEM TaJoreHHPOBAaHHOTO Npou3BogHoro 14-2. 3amuTHas rpynmna P B 14-2 moxer ObITH ynaneHa ¢ Hc-
MOJIF30BAHUEM IMTOIXOMISIIETO CII0coba B COOTBETCTBHU C MPHUPOJOH HCIIOIB30BAHHON 3alIUTHON TPYIIHI C TO-
nmydeHueM npoaykra 14-3. Coequnenne 14-3 MokeT OBITH IMOJBEPTHYTO B3aMMOJCHCTBHUIO ¢ aMuHaMU 14-4 mipu
MOBBIIIEHHOW TeMIeparype B MOAXOASIIEM pacTBopuresie, TakoM kak JIM®, ¢ mojsydeHHeM COEIWHEHHsS 10
nzoopereHuio 14-5.

Cxema 14
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Kak mokaszano Ha cxeme 15, mupposcoaepkamime IeHTpaibable GparMeHTsl 15-4 MoryT OBITH CHHTE3UPO-
BaHbI Hcxo1s 13 N-3amunieHHoro 4-xuop-nuppoiio[2,3-blmupumuauna 15-1, roe P npencrasiser coboit moaxo-
JUIIYIO 3alIMTHYIO TPYIIy aMHHa, Takylo kak DEM (mmstokcumernin). Coenunenne 15-1 Moxer ObITH moa-
BEPrHYTO B3aMMOJCUCTBHIO C |-(TPHU3OIIPONMICHIIMI)INPPOI-3-00pPOHOBON KHCIIOTOW B YCIOBHUS Kpocc-
coueranusi o Cy3yKH ¢ MOJIYy4EHHEM OJHOBPEMEHHO MUPPOJIHOTO LEHTPAILHOTO (parMeHTa ¢ yaajJeHHOH 3a-
mUTHOW Tpynmoi 15-2. [Mupponconepxamme coenquHeHus 15-2 MOTYT OBITH MTOJBEPTHYTH B3aMMOJECHCTBHIO C
ankeHamu 15-3, comepikaluMu dJIeKTPOHOAKIIENITOPHYIO Tpynmy Z (Takyro kak -CN) B IPUCYTCTBUH ITOIXOIS-
mero ocHoBaHus (Takoro kak JIBY) nmpu pasnudHbIX TemrepaTypax (HalpuMmep, MeXITy KOMHATHOW TeMItepaTy-
poii n 40°C) ¢ mocnenyromei in situ Wi OTAETBHON CTaANCH yAajIeHUs 3aIllUTHON TPy, KOTOpas SBIISETCS
MTOIXOISATICH TSI BRIOPAHHOM 3aIIUTHOM TPYIIIBI, C TIOTYISHHUEM COSAMHESHNUHN TT0 n300peTeHuio 15-4.
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Cxema 15
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Kak nokazaHo Ha cxeme 16, 3aMellleHHOE COeIUHEHHE MUpa3oia, cojepkaiiee Cylb(GpOHOBYIO WU CYJib-
(hoxcuaHyI0 QYHKITMOHATIBHYIO TPYIITY, Kak B 16-6, MOXET OBITh MOJIYI€HO MHOKECTBOM CIIOCOOOB, HAIIPUMeEp,
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MCXOASI U3 TIOAXOISIINM 00pa3oM 3aMeIeHHOr0 OpoMTHO(EHUIBHOTO TpocToro adupa 16-2. [Ipocroit THO3Qup
16-2 51eTko0 MOKET OBITH MOJIYYEH aTKMIMPOBaHHEM THO(QEHOoa 16-1 alKmirajJoreHu0M, ME3WIATOM HIIH TOMY
MOTOOHBIM C UCTIONB30BAaHUEM OCHOBaHUS, Takoro kak JIBY, kapOoHaTta kamus wim ruapu Hatpust. [{uaHaAMIUT-
HUTpUI 16-3 MOXeT OBITh MOJIYIEH peaknyeil XeKa I MOJ00HBIM CIIOCOOOM C UCTIONB30BaHUEM alleTaTa mall-
nagus u Tpudenmndochuna B JIMD npu nmoaxoasieit TeMnepaType ¢ UCIOIb30BaHuEM akpIoHUTpuiIa. SEM-
3aIUIICHHOE TTPOMEXYTOUHOE coenrHeHue 16-4 MoXeT OBITh MOJYyYeHO croco0aMu, ONMMCAHHBIMH paHee IS
OCYILECTBIICHHS IPUCOCTMHEHHUS M0 MUXadIi0 MHPa30IHHOT0 IEHTPATBHOTO (hparMeHTa K IMOAXOISAIINUM 00pa-
30M 3aMEIICHHOMY O~} HEHACHIIICHHOMY HHUTpHIy, TakoMy Kak 16-3. Cynedokcun 16-5, rae n=1, n cynbpoH
16-5, rae n=2, MOTYT OBITh MOIYYCHBI CITIOCOOAMH, XOPOIIIO H3BECTHBIMHU B JINTEPATYPE 1T OKUCICHUS TIPOCTO-
ro tTnoddupa 16-4, kak HampuMeEp ¢ HUCIOJIL30BaHUEM M-Xyoprepbensoinoit kucinotel (MCPBA) B IXM. Ko-
HeyHble coequHeHus 16-6, rae n= 0, 1 wiu 2, MOTyT OBITH MOJYYEHBI CIIOCOOaMH, OTIMCAHHBIMH paHee ISt y/aa-
neHus 3amuTHOM Tpynnel SEM. AnbTepHATHBHO, OKHUCIICHUE CEPhI MOXET OBITh MPOBEACHO JUIS COCAMHCHUMA
16-2 wnu 16-3 B 3aBUCUMOCTH OT COBMECTUMOCTH 3aMEIICHHsSI HA CXEME CUHTE3a.
Cxema 16
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Taxxe, Kak TOKa3aHO Ha cxeMe 17, 3aMelIeHHBIe COSTUHEHUS MUPa3oia, CoepKamue Cyab(POHAMITHYIO
(YHKIIMOHATBLHYIO TPYIITY, Takue Kak 17-6, MOTYT OBITh TOJIydeHbI MHOKECTBOM CIIOc000B. Hampumep, MOXHO
MCXOIUTH M3 TOAXOMAIMM 00pa3oM 3aMelneHHoro opomMpenuncynshonamuaa 17-2, roe R u RY geasroTes o JI-
xomsmuMe 3aMectuTelsiMu. CoequHerne 17-2 Jerko MOXKeT OBITh IMOJTYYeHO peakiuet OpombeHmIcynb(GoHuII-
xyopuaa 17-1 u moaxoasmyM 00pa3oM 3aMEIICHHOTO aMHUHA, TAKOTO KaK aHWIIMH TN TICPBUYHBIA W BTOPHY-
HBIM aMHH, B MOAXOAAIIEM pacTBoputene, TakoM kak XM, TI'® unu nupuaun. Hunnamuaautpun 17-3 moxer
OBITh MOJTyYeH peakiueld Xeka WU MOJ00HBIM CIIOCOOOM C HMCIONIb30BAaHHUEM arleTaTa Majuiajus U TPUQCHUI-
tdochuna B IMD npu moaxoasmiel TeMIepaType ¢ UCIOIb30BaHHEM aKpIOHUTpIiIa. KOHeUHBIC COeTUHECHUS
17-6, B koTopsix R u R sBIIsIOTCS YACTBIO cybhOoHAMHUIHOHN (YHKIMOHAILHOHN TPYMIIBI, MOTYT OBITH MOJTyYe-
HBI CIIOCO0aMM, aHAJIOTHYHBIMU OIIMCAHHBIM JIJISI CXEMBI 16, HCXOs U3 MUHHAMITHUTpYIa 17-3.
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Taxoke, Kak TOKa3aHO Ha cxeMe 18, 3aMeIIeHHbIe COeMHEHNS THPa30I1a, CoAep Kallie anbha-auTIbHYTO
UKJIOTICHTUMETHIICHOBYIO (DYHKITMOHAIBHYIO TPYIIIY, Takhe Kak 18-8, MOTYT OBITh MMOJYYEeHBI, HAPUMED, Y-
TeM B3auMojeiicTBus nmupasona 18-3, rae P npencrasnser co6oi MOAXOAANIYIO 3alIMTHYIO TPy aMHHa, Ta-
kyto kak SEM, u X npencrasisier codoid N win C, ¢ IHKIONEHTHIaKPHIATHBIM CIOKHBIM 3¢upom 18-4 ¢ obOpa-
30BaHUEM cJI0KHOTO ddupa 18-5. Cnoxublit adup 18-5 3aTeM MoKeT OBITH BOCCTAaHOBJICH B COOTBETCTBYIOIIN
anpaerug 18-6, HanpuMep, ¢ MTOMOIIBIO ABYXCTAAMHHOTO CIIOC00a, BKJIIOYAIOIIEr0 BOCCTAHOBIICHHE JI0 CIIMPTA
CEJIEKTUBHOE OKHUCIICHHE NIPOMEXYTOUHOTO CIMPTA B albJETUA, HAPUMED, ITyTeM OKucieHus 1o CBepHy. Anb-
nerun 18-6 MoxkeT ObITH MpeoOpa3oBaH B COOTBETCTBYOUIMI oneduH 18-7, HanpuMmep, peaknueil ¢ peareHToM
Buttura. B onedune 18-7 3aTem MoXeT OBITh ynajeHa 3alldTHAS TPYINA, Kak OMMCAHO paHee, ¢ MOJyICHUEM
coenuHeHust popmyisl 18-7. [Ipomexyrounoe coenuaenue 18-4 MOxeT OBITH TIOMYyYEHO, HAPUMEp, KaK MOKa-
3aHO Ha cxeMe 18, MCX0s U3 LUKIOIEHTHIAIbACTHIA.
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Cxema 18

CO,H
cHo HoL” " CO,H |
FIVIpI/IJZlVIH
I'WII'ISDMEIVIH

18-2

1. (COCh, l

2. MeOH
N come COMe CHO
i N-N

: X

—NH
v 1 —N /
R! DIBALH K 7
18-4 (A 1 e R’
X \ 2 R 2. CBepH
LR o N X Hre
RN N DBU/ACN X N\ 2 J'\ R
183 P 3’"\ 7N R RSN N
R¥ °N 86 P

\ 1
18-5 P
PhyP=CH,

Q,\/‘ ynanexue Q\«\/?\

3aLNTHON

- : N
/ oynnel /
1 R1
>\( N )-r2 ji\ SRz

R° N
187

Takoke, Kak IOKa3aHO Ha cCXeMe 19, UAHOTYaHUJMHOBOE MPOU3BOIHOE 19-6 MOKET OBITH MOTYYCHO UCXO-
Il U3 3aMCIICHHBIX COSIMHCHHUI MUpa30ia, TaKuX Kak mupason 18-3, rae P mpencrasnsger coboit moaxoasmyro
3aIMUTHYIO Tpynmy, U X npeactasiser coboid N unu C. Coenunenue 18-3 MoxeT, HanmpuMmep, OBITh TIOBEPTHY-
TO B3auMoJeHCcTBUIO ¢ oneduHOM 19-1, momydeHHBIM peakinedt XopHepa-ByacBopTa-OMMOHCAa COOTBETCT-
ByIomero Boc-3amumeHHoro nmunepuoHa B MPUCYTCTBUN TTOAXOISIIETO OCHOBHOTO KaTajan3aTopa B MOIXO/Is-
meM pacTBopuTee, oopasys 19-2. B mpomexxyTouHoM coeAMHEHNUH 19-2 ymansioT 3aiuTHYIO TPYIITY ¢ HCIIOJb-
30BaHUEM IOAXOIAIICH peakny Ui YAAJICHUS 3alUTHON TPy, NOTydas coelnHeHne aMmuHa 19-3, kotopoe
3aTeM pearupyeT CENICKTUBHO C MMAaHOUMHIOKAPOOHATHBIM PEarcHTOM, TaKUM Kak 19-4, B TIONSIPHOM PacTBOPH-
TeJie MPY MOAXOAIIeH TeMIieparype, Hanpumep npumepro 20°C, naBasi IHaHOUMHUIOKapOaMar, Takoi kak 19-5,
KOTOPBII 3aTeM MOXKET OBITh MOJABEPTHYT B3aUMOJICHCTBHIO C JIFOOBIM M3 MHOXKECTBA AMHHOB TIPY MTOBBIIICHHON
TeMIepaType ¢ MoJlydeHueM Ipoaykra 19-6.
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IIpomexyrounbie coenuaeHus 20-5 u 20-6 MOTyT OBITh MOMYYEHBI C UCITOJIE30BAHUEM MHOMKECTBA CITOCO-
00B, M3BECTHBIX B JTUTEpAType, HAIPUMEP CIIOCOOaMU, MPEICTaBICHHBIMU B 001ieM Buae Ha cxeme 20. [Ipome-
KyTodHOe coenuHenne 20-3 MoKeT OBITh MONMYYeHO peaknued coennHeHus ampaeruaa 20-1 ¢ moaxoasmuMm o0-
pa3oM 3aMEIICHHBIM pearcHToOM Burttura wiu pearcHTamMu XopHepa-OMMOHCa ¢ 00pa3oBaHHEM O-f3 HezaMe-
MICHHOTO coKHOTO 3dupa 20-3. AnprepHaTHBHO, 20-3 MOXKET OBITH TOJTYYEH pEaKIMeil THUMa peakiuu Xeka
MTOIXOISATIIMM 00pa3oM 3aMeIIeHHOTO apuinopomuaa 20-2 W aKpHIOBOTO CIOXKHOTO d(Hpa B MPUCYTCTBUU TaJI-
JAJIMEeBOTO peareHTa MpH MoBbImeHHOW Temneparype. Coenunenue 20-4 MOXeT OBITH TOTYYEHO CIOCOOAMH,
ONMCAHHBIMH paHee I MPUCOSAUHCHHS THIIA MPUCOSANHCHUS MUXa3ysl OIXOAAIIMM 00pa3oM 3aMeIICeHHOTO
muppona 18-3 kK o-f-HeHACHIIIECHHOMY cloXHOMY 3¢upy 20-3. Ampaeruanoe coemuaenue 20-5 mMoxer OBITh
MOJYYCHO BOCCTAHOBJICHUEM CIIOKHOA(UPHOTO coeanHeHus 20-4 ¢ UCIONB30BAaHUEM PEarcHTOB, TAKUX Kak JH-
N300y THITATIOMUHAUTUIAPHUL, TIPH HU3KOW TeMIlepaType, Takoi Kak mpuMepHo -78°C, B IOIXOSIIEM pacTBOPH-
Tene. AJpneruaHoe coequaenue 20-5 MOKeT OBITh B JaTbHEUIIIEM BOCCTAHOBIICHO B COOTBETCTBYIOIIEE COCIH-
Henne crupta 20-6 ¢ UCTONB30BaHUEM PEarcHTOB, TAKUX KaK OOPTUIPHI HATPUS, B METaHOJC. AJBTCPHATHBHO,
coenuHenue cnupta 20-6 MOXKeT OBITh HOJYYEHO HEMOCPEICTBEHHO BOCCTAHOBIICHHEM CIIOXKHOTO d¢upa 20-4 ¢
UCIIOJI30BAHUEM PEAarcHTOB, TAKUX KaK JINTUHATIOMUHHATHIPUT, B MOIXOMSAIIEM PACTBOPUTENC U MPHU ITOAXO-
JiSIel TeMmeparype.
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Cxema 20
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Coenunenns 21-1 u 21-3 MOTyT OBITH TIOTYYEHBI C HCIIOIH30BAHAEM MHOXKECTBA CIIOCOOOB, M3BECTHBIX B
JTUTEpaType, HAIPUMEP CIIOCOOaMU, MPEJCTABICHHBIMU B 00MIeM Bue Ha cxeMe 21. OneduHOBOE COeIMHEHHE
21-1 MOXeT OBITh TIOJYYCHO B3aUMOJCHCTBHEM anbaeruna 20-5 ¢ moaxoasmM o0pa3oM 3aMEIICHHBIM pearcH-
ToM BuTTHTa MM peareHTaMu XOpHEpa-OMMOHCA C HUCIIOJIb30BAaHUEM OCHOBAHHWS, TAKOTO KaK TUIAPHJ HATPHUS
WIH TPeT-OyTOKCU Kallusl, B MOAXOJAIIEM PAacTBOPHUTENE, NMPH MPOBEISHUHU MPH IMOBBIIICHHOW TeMIepaType.
OnedunoBoe coeauHenne 21-1 MOkeT OBITH BOCCTAHOBIICHO IO HACKHIIIEHHOTO coeauHeHus 21-2, Hampumep,
WCTIOJIb30BaHNUEM YCJIIOBUH THIPHUPOBAHMS, XOPOIIO U3BECTHBIX B JIUTEPAType, HAIPUMEP TUAPUPOBAHHS B TIPH-
CYTCTBHH TJUIAJAMs Ha YIJIe, B TAKOM PAacTBOPHUTENE, KaK METAHOJ. AICTHJICHOBOE coenuHeHue 21-3 Moker
OBITh TIOJYYEHO CIIOCOOAMHU, ONHMCAHHBIMH paHee, WM peakiued anpneruga 20-5 ¢ pearenrom bectmanHa-
Oxwupa (E. Quesada et al., Tetrahedron, 62 (2006) 6673-6680), kak onucaHo B JuTepaType. AJIBTEPHATHBHO,
coenuHeHue crupra 20-6 Ha cxeme 20 MOXKeT OBITh OKHUCICHO B anbierui 20-5 ¢ MCIONBL30BaHHEM CIIOCO0OB,
XOpOILIO U3BECTHBIX B JIUTEpAType, HAPUMED B YCIOBUAX OokucieHus CBepHa, ¢ OcIeaAyIollel peakiuei ¢ pea-
rearom bectmanna-Oxupa, re JaHHAS TOCIEI0BATEIFHOCT PEaKIHii MOKET OBITh IPOBEICHA B BUE ""one-pot"
JIBYXCTaJUITHON peaKIIMOHHOM MMOCIIEI0BATEILHOCTH WM B BUJE IBYX OTAEIBHBIX CTaIUN PEAKIIUH.
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Coenunenns 22-1 u 22-3 MOTYT OBITh IOJTYYCHBI C HCIIOIH30BAHUEM MHOXKECTBA CIIOCOOOB, M3BECTHBIX B
JMUTEpaType, HApUMEp CIoco0aMu, MPEACTaBICHHBIMA B 00mIeM BuAc Ha cxeMme 22. KuciopomzamemeHHOE
coenuHeHUe 22-1 MOXET OBITh MOTyYEHO, HAPUMED, B3aUMOICHCTBHEM C MTOJAXOIAITIM 00pa3oM 3aMeIIeHHBIM
criuptoM 20-6 (Ha cxeme 20), rne X npencrasisier coboit N wiu C, u P pencrasiser co0oi 3aMTHYIO TPYIIITY,
C OCHOBaHHMEM, TAaKUM KaK THAPHUA HATPHSA, W MOAXOISAIIAM areHTOM, TaKUM KakK aJKWIHOAWA, KapOOHAT N
M30IMAHAT, TIPOBEICHHBIM B TOAXOAIIEM PACTBOPHUTENIC M IPHU IOAXOAMIEH TeMmiepaTrype. AJbTEpHATHBHO,
CIIUpPTOBAs Tpymma B coenuHeHNN 20-6 MOXeT OBITh peoOpazoBaHa B yxosiryio rpynmny LG, kak B coeauHe-
HUU 22-2, TIe yXOAsIIas TpyIa MOXeT IPeCTaBIATh co00i Opomun i Me3wiat. CoequHeHne 22-2 CIyKUT
cyOcTpaToM Jis TOCHEAYIOUICH peakiud ¢ HYKIeoQWIoM, TaKuM Kak, HampuMmep, JSTOKCHA HaTpus
(Nuc=aTO0KCH).
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Cxema 22
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CrenyeT OTMETHTB, YTO Ha BCEX OIMCAHHBIX CXEMax, €CiHM (PyHKIHMOHAJIBHBIE TPYIIIBI MPUCYTCTBYIOT B
OJIHOM U3 TpyI 3aMecTuTene, Takoit kak Y, Z, R, Rl, RZ, R’u T.J., MOTYT OBITH MIPOBEACHBI NATbHEHIIINE MO-
JuduUKayy, eCii ATO SBIISETCS MOIXOIIIIUM U KenarenbHbM. Hanpumep, rpyrnma CN MoskeT OBITh THAPOIH-
30BaHa C MOJIyYCHHEM aMHIHOW TpYIIIbl, KapOOHOBasI KHCIOTa MOXKET OBITH MpeoOpa3oBaHa B CIOXKHBINA 3¢hup,
KOTOPBIH, B CBOIO 0Yepe/lb, MOXKET OBITh BOCCTAHOBIICH JI0 cniupTta. B npyrom npumepe OH-rpynmna MoxeT ObITh
mpeoOpa3oBaHO B IYYIIYIO YXOISIIYIO TPYIILY, TAKyl0 Kak ME3MIaT, KOTOpas, B CBOIO OYepelb, SIBISTIOTCS MPH-
TOJTHOW JJIs1 HyKJIeo(HIpHOTO 3aMenienns, HarpuMep rpymnmoi CN. Takue mocienyromue MOIUPUKAIIN Oy IyT
OYEBHU/IHBI JJIS CTICHIHAIIACTA B JTAHHON OOJIaCTH.

Mertoanl

CoenuHeHHSI TT0 M300PETCHUI0O MOTYT MOAYIHPOBATh aKTHBHOCTH OJHOW WM HECKONBKHX SIHyc-KmHA3
(JAK). ITogpasymeBaeTcs, 4TO TEPMHUH "MOIYJINPOBATh" O3HAYaET CIIOCOOHOCTH YBEIMYHMBATH WM YMEHBIIAThH
AKTUBHOCTH OJTHOTO FJIM HeckoibkuX wieHoB JAK cemeiictBa kuHa3. COOTBETCTBEHHO COCTUHEHUS MO U300pe-
TEHHIO MOKHO HCIIOJIb30BaTh B criocobax momymupoBanus JAK mocpenctBom koHtaktupoBanus JAK ¢ ogHmM
WX HECKOJIBKUMH ONUCAHHBIMHU 3/1€Ch COCAUHEHUSIMH WU KOMIO3UIUAMH. B HEKOTOPBIX BapuaHTax OCYyIIECT-
BJICHUS COCIUHCHHUS MO0 M300PETEHUIO MOTYT JEHCTBOBaTh KaK MHTHOMTOPHI OJHOW miu Heckoimbkux JAK. B
HEKOTOPBIX BapUaHTaX OCYLICCTBICHHUS COCIMHEHMS 10 M300PETEHNUIO MOTYT JAEHCTBOBATh, CTUMYJIUPYS aKTHB-
HOCTh OfHOW Wim HeckonbkuxX JAK. B crienyromux BapraHTax OCYIIECTBICHHS COCIUHEHHS 10 U300pPETCHHIO
MOJKHO HCITONIB30BATh JJISI MOIYIUPOBaHMSA akTHBHOCTH JAK y MHAMBHIYyMa, HYKIAIOIIEroCcs B MOJYJIHPOBa-
HHUH PEeLenTopa, MyTeM BBEICHHS MOIYIHPYIONIETo KonndecTBa coeqnaeHus hopmyin la, Ib nmm Ic.

Kunazer JAK, ¢ KOTOpBIME CBSI3BIBAIOTCS W/MIIA KOTOPBIE MOAYIUPYIOT HACTOSIIINE COSAMHEHHS, BKIFOYa-
ot moboit uneH cemeiictBa JAK. B HekoTopbix BapuanTax ocymecTtBienus JAK mpencrasnser cooorr JAKI,
JAK2, JAK3 unu TYK2. B HekoTopbix Bapuantax ocymiectBienus JAK npeacrasiser codoit JAK1 wm JAK2.
B Hexoropsix BapuaHTax ocymectsieHus JAK npencrasmser codoit JAK2. B HekoTOpBIX BapHaHTaX OCYILECT-
BiteHus JAK npexncrasisier co6oii JAK3.

CoequHEHHs 10 H300PETEHHUIO MOTYT OBITH CeJIeKTHBHBIMHU. [0 TepMHUHOM "ceneKTHBHBIN" IoApa3yMeBa-
eTcsl, 4TO COelMHEHHE CBs3bIBaeTcs miau MHruoupyer JAK c Gompieit ahgunHOCTEIO MM 3()(HEKTHBHOCTHIO
COOTBETCTBEHHO II0 CPaBHEHUIO 10 KpaiiHell Mepe ¢ ogHol apyroit JAK. B HEKOTOpBIX BapuaHTax OCYyLIECTBIIE-
HUSI, COSAMHEHUs 110 M300pPETEHHUIO SIBISIIOTCS cesleKTUBHBIMU MHrHOuTopamu JAK1 wmu JAK2 mo cpaBHeHuto ¢
JAK3 w/mmn TYK2. B HEKOTOPBIX BapuaHTaX OCYIIECTBICHUS COSTUHEHHSI 110 M300PETEHHUIO SBISIOTCS CEJICK-
TUBHBIMH HHTHOHTOpamMu JAK?2 (Hampumep, otHocutenbHO JAKI, JAK3 u TYK?2). be3 cBs3u ¢ xakoi-mudo
TeopueH, MOCKOIBbKY HHTHONTOPHI JAK3 MOTryT IpHBOAUTh K UIMMYHOIIOAABIISIONIEMY JEHCTBUIO, COSAMHECHHE,
KOTOpOE SIBIISIETCS CENeKTUBHBIM B oTHOmEeHHH JAK?2 1o cpaBHeHuto ¢ JAK3 1 KoTopoe UCTIONB3YeTC sl JIs Jie-
YeHHs paka (Takoro Kak MHOYKECTBEHHAs] MHEJIOMa, HalIpUMep), MOXKET /1aBaTh JTOTOJHUTEIFHOE IPEUMYIIIECTBO
KaK MMeIollee MEeHbIllee UIMMYHOIIOIaBIIsitolIee To00ouHoe aeiicTBre. CelleKTHBHOCTh MOXET OBITh 1O KpaiHeH
Mepe NpuMepHo S-kpaTHOH, 10-kpaTHOM, o kpaliHeil Mepe mpuMepHO 20-KpaTHOM, 10 KpaiHel Mepe NPUMEPHO
50-xpaTHOIi, o kpaiiHeil Mepe npuMepHo 100-kpaTHOM, o KpaitHell Mmepe mpumepHo 200-KpaTHOH, MO KpaiHei
Mmepe npuMepHo 500-kpaTHOH wiM Ho KpaiiHei Mepe mpumepHO 1000-kpatHOi#l. CeTeKTUBHOCTH MOXKET OBITH
M3MepeHa CIoCo0aMu, KOTOPBIE SBIISIOTCS PYTHHHBIMH JJIsl JaHHOHM o0slacTi. B HEKOTOPHIX BapuaHTax ocylie-
CTBJICHUSI CEJIEKTUBHOCTb MOXKET OBITh IpoTecTHpoBaHa st Km kaxmoro gepmenrta. B HekoTOphIX BapuaHTax
OCYIIIECTBIICHHUS CETIEKTUBHOCTh COCTUHEHMI 10 n300peTeHnto B oTHomeHun JAK?2 o cpaBHennio ¢ JAK3 mo-
JKeT OBITh OTIPEIeIeHa ¢ TIOMOIIBIO KIETOYHOH KOHIeHTparun ATO.

Jlpyroii acmekT HacTOSIIero M300peTeHHs OXBaThiBaeT criocoOwl iedennus JAK-cBsizanHOTO 32005I€BaHUs
WM HApYUICHHS Yy MHAWBHAyyMa (HampuMmep, MalMeHTa) IyTeM BBEACHUS HHIWBHIYYMY, HYKIAIOIIEMYCs B
TaKOM JICUCHHUH, TepaneBTHIECKH d()(HEKTUBHOTO KOIWIECTBA MIIH JO3bI COSIMHEHHUS IO HACTOAIIEMY H300peTe-
HUIO WK ero ¢apManeBTHdeckoil kommo3ummu. JAK-cBsi3anHoe 3a00/1leBaHie MOXKET BKIIOYaTh JTI000e 3a00I1e-
BaHHE, HAPYUICHUE UM COCTOSHUE, KOTOPOE HEMOCPEICTBEHHO MM KOCBEHHO CBSI3aHO C DKCIIpPECCHEd MM aK-
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TUBHOCTHIO JAK, BKJIFOUAst CBEPXIKCIPECCHIO W/WIIA aHOMAJTBHBIC YPOBHH akTuBHOCTH. JAK-CBs3aHHOE 3a0071¢-
BaHME TaK)KE MOXKET BKJIIOYATH JII000€ 3a001eBaHNe, HAPYIICHNE WM COCTOSHHUE, KOTOPOE MOXKET OBITh IIPeIOT-
BpaIlleHO, YMEHBILICHO WJIM U3JICYEHO ITyTeM MOyJIUpOBaHUs akTUBHOCTH JAK.

ITpumepsr JAK-cBsi3aHHBIX 3200JI€BaHUI BKIIIOYAIOT 3a00J€BAaHUSI MMMYHHOW CUCTEMBI, BKIIFOYAsl, HATIPH-
Mep, OTTOpKEHHE OpraHa-TpaHCIUIAaHTaTa (HampuMep, OTTOP)KEHHWE AUIOTPAHCIUIAHTAaTa WA OOJEe3Hb TpaHC-
TUTAHTAT-TIPOTUB-XO35MHA).

Crnenyromue mpumepbl JAK-CBA3aHHBIX 32001€BaHUI BKITIOYAIOT ayTOUMMYHHBIE 3a00JIeBaHuUs, TaKUE KaK
paccesTHHBIN CKIIEPO3, PEBMATOUIHBIA apTPHT, IOBEHIIILHBIN apTpHT, nuabdet tuma I, BosdaHka, Icopuas, Bocma-
JuTeNbHOE 3a00JIeBaHNE KUILICUYHHKA, I3BEHHBIH KOJHT, Oone3Hb KpoHa, Oynp00CHMHANBHBIA Mapanud, UMMY-
HOTJIOOYJIMHOBBIE HEBPONATHH, ayTOMMMYHHBIE HAPYIICHUS IUTOBUIHON JKee3bl U TOMY I0J00HbIe. B Heko-
TOPBIX BapHaHTaX OCYLIECTBIICHMS ayTOMMMYHHOE 3a00JieBaHUE IPEJCTaBIIsIeT cOO0H ayTOMMMYyHHOE Oyruies-
HOe KO)KHOE 3a00JIeBaHNe, TaKoe Kak 0O0bIkHOBeHHast my3bipuaTka (OI1) nim Gysnnesnsiit nemdurons (BIT).

Crnenytomme npumepbl JAK-cBs3aHHBIX 3a00JIeBaHUI BKJIIOYAIOT aJUIEPIUYECKUE COCTOSIHUS, TaKHUe Kak
acTMa, MUIIEBEIC AICPTHUHU, aTOMMUYCCKUN MepMaTUT u puHUT. Jpyrue npumepsl JAK-cBs3aHHBIX 3a00JIcBaHUN
BKITIOUAIOT BUPYCHBIC 3a00JeBaHUs, Takue Kak Bupyc OmmreiiHa-bappa (EBV), remarur B, remarur C, HIV,
HTLYV 1, Bupyc Bapunemia-3octep (VZV) u Bupyc nanwmiomsl yenoseka (HPV).

Jlonomautensabie ipuMepbl JAK-cBsI3aHHBIX 3200JI€BaHMA WIIM COCTOSTHHN BKITIOYAIOT KOXHBIE 3a0011eBa-
HUS, TaKWe KaK Icopras (HampuMmep, Icopruas 0OBIKHOBEHHBIN), aTOMMMIECKUNA JEpPMAaTHT, KOXKHAS CHIIb, pa3ipa-
JKeHHE KOKH, TIOBBIIICHHAS aJUIEPTUYecKasl peakius KoXu (HalpuMep, KOHTAaKTHBIN JepMaTUT WIIH ajieprude-
CKMI KOHTAaKTHBIN JepMaThT). Hamprumep, HEKOTOphIE BEeNIeCTBa, BKIIOYas HEKOTOPbIE (hapMaIleBTHIECKHE Ipe-
naparsl, IpH Hapy>KHOM HAaHECEHHH MOTYT BBI3BAaTh KOXKHYIO peaknuio. B HEKOTOpBIX BapuaHTax OCYIECTBIIE-
HHSI COBMECTHOE BBEJEHHE WJIM IOCJIEN0BaTENbHOE BBEACHHE IO KpaifHeil Mepe oxHoro maruburopa JAK mo
N300pETEHNIO BMECTE C arcHTOM, BBI3BIBAIOIIUM HEXENIATEIbHYIO aNIEPTUUECKYI0 PEaKIHIO, MOXKET OBITh T0-
JIC3HO TIPY JICYCHUHU TAKUX HEKENIATCIBHBIX aJUICPTUUCCKUX PEaKIMi WK JIEPMATUTOB. B HEKOTOPBIX BapHaHTaX
OCYIIECTBIICHHSI KOXKHOE HapYIICHHE ITOJIBEPTaloT JICYCHUIO ITyTEM Hapy>KHOTO NPUMEHEHHs 110 KpailHed mepe
omHoro uarnouropa JAK mo nzobpeTeHuro.

B cnemyrommx BapuanTax ocymectBieHus JAK-cBs3anHOe 3a001eBaHme PEICTABISIET COOOM pak, BKITIO-
Yasi XapaKTepU3yeMBI TBEPAbIMH OMYXOJSIMH (HAIpUMeEp, paKk MpeCcTaTeIbHON JKeNIe3bl, paK MOYKH, pak Iede-
HH, paK HODKEITYA0THON JKeJIe3bl, pak JKeIIyIKa, paKk MOJIOYHON JKEeJe3bl, PaK JIETKOTOo, pak TOJIOBHI U IIEH, pak
IIUTOBUIHON JKeie3bl, rmobixacToMa, capkoma Kamnomm, 6one3ns Kacrenpmana, MexaHoma u T.1.), TeMaTOJIO-
TUYECKHe BUIBI paka (Hampumep, JTumdoma, JeiKeMus, Takas Kak ocTpas JUMQoOIacTo3Has JEHKEMUS WIH
MHO)KECTBEHHasi MHUEJIOMa) U PaK KOXH, Takoi Kak koxkHas T-knerounas nuM¢poma (CTCL) m xoxnas B-
kierouHas iuMpoma. [Tpumepsr koxkHBIX T-KIeTOUHBIX JTUMGPOM BKITIOYAOT cuHApoM Ce3apus U TPHOOBHITHBIN
MHKO3.

JAK-cBsi3anHBIe 320071€BaHMs MOTYT JOTOJHHUTEIHHO BKIIOYATh T, KOTOPHIE XapaKTepU3YIOTCS IKCIIpec-
cueit myranTHoi JAK2, Takux Kak MMEIOIIHUE 10 KpaiHel Mepe OAHy MYyTaluio B IICEBIOKMHA3HOM JIOMEHE (Ha-
npumep, AK2V617F).

JAK-cBs3annbIe 32007€BaHUS MOTYT JOTIOJIHHUTENFHO BKIIOYaTh MHUEIONPONIH(epaTHBHBIE HApYyIICHUS
(MPDs), takue kak 6one3nb Bakesa-Ocnepa (PV), nagnonatudeckas tpomboruronenus (ET), Muenonanas me-
Tamasus ¢ muenodudpozom (MMM), xpoHndeckass MuenoreHHas yerikemusi (CML), xpoHU4ecKass MUEIOMO-
HormtHas Jyelikemuss (CMML), runepaozunodmibabiit cuaapom (HES) mnm cuctemnoe 3aboneBaHue TyYHBIX
kieTok (SMCD) u ToMy mogo0HBIe.

Jpyrue JAK-cBsi3anHbIC 3a001€BaHNs BKITIOYAIOT BOCIIAJIEHUE U BOCTIAIMTENbHEIE 3a00neBanus. [Ipumepst
BOCHIAJINTEJILHBIX 3a00JIEBaHUH BKJIIOYAIOT 3a00JIeBaHMs Ia3 (HampuMep, BOCIAJECHHE palyXKHOW 000JIOYKH
IJla3a, yBEUT, CKJICPUT, KOHBIOHKTHBHT WJIM POJICTBEHHOE 3a00JIeBaHME), BOCIIAJIUTENbHbBIC 3a00JICBaHUS JIbIXa-
TENBHBIX MyTeH (HApUMEp, BEPXHUX JBIXaTCIbHBIX IyTEeH, BKIIFOYAsl HOC M HOCOBBIC MA3yXH, TAKUEC KaK PUHUT
WIIM CHUHYCHT, WM HWKHUX JIBIXaTeNbHBIX IyTeH, BKII0Yast OpPOHXHT, XpOHHYECKOEe 00CTPYKTHBHOE 3a00JIeBaHUE
JETKUX ¥ TOMY T0100HbIE), BOCHAIUTENBHYIO MHOIIATHIO, TAKYI0 KaK MHOKapAWT, U JPYTHE BOCIAIUTEIbHBIC
3a00eBaHUA.

Omnmcannsie 31eck HHTHONTOPHI JAK, KpoMe TOro, MOKHO HCIIONIB30BATh IS JICUCHHUS MIIEMHYECKUX pe-
nep(y3MOHHBIX MMOBPEXKICHIH WM 3a00JICBaHNS WIIN COCTOSIHUS, OTHOCSIIETOCS K BOCIAINTEIFHOMY HIIEMUYe-
CKOMY CITydalo, TAKOMY KaK MHCYJIBT WJIM OCTaHOBKa cepAra. OnumcanHbie 31ech HHruouTopsl JAK, kpome Toro,
MOJKHO HCITIOJIB30BATh VIS JICYCHUS] aHOPEKCHH, KaXCKCHH FUIH YTOMIISIEMOCTH, TaKOH KaK BO3HHKAIOMIAs IpH
paxe wim cBs3aHHas ¢ HUM. OnrcanHbIe 37ech MHrHONTOPE JAK, KpoMe TOro, MOYKHO MCTIOIB30BaTh JJIS JIede-
HUS pecTeHo3a, ckiepoiepMun win ¢pudposa. Omucanubie 3xaech MHrHOUTOPH JAK, KpoMe TOro, MOXKHO HC-
MOJIB30BATh JUISl JICYCHUS! COCTOSIHUI, CBSI3aHHBIX C TMIIOKCHEW WIIM acTPOTJIMOMOH, TaKue Kak JuadeThuecKast
petuHOmaTHs, pak WM Heiponerenepauus (cM., Hanpumep, Dudley, A.C. et al. Biochem. J. 2005, 390(Pt 2):
427-36 un Sriram, K. et al. J. Biol. Chem. 2004, 279(19): 19936-47, Epub 2004 Mar 2.

Jlyist Mcnosb30BaHUs B JaHHOM OINMCAaHUM TEPMHH "KOHTaKTHpOBaHHE" OTHOCHTCS K COBMECTHOMY IIOSIB-
JICHUIO YKa3aHHBIX (pparMeHTOB B CHCTEME in Vitro M B cucteMe in vivo. Hanpumep, "konraktiposanue” JAK
C COCITMHEHHEM IO M300PETEHHIO BKIIFOUAST BBEJCHNE COCIMHECHMS 110 HACTOSIIEMY M300PETCHHIO HHINBUAYY-
My WIH MAIHEHTY, TAKOMY KaK 4JeloBek, umeromemy JAK, a taxke, HanpuMmep, BBEICHHE COSIMHEHHS MO M30-
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OpeTeHHIO B 00Opasel, coleprKallii KIeTOYHBINH HIH OYHMIIEHHBIN penapart, coaepxxamuii JAK.

JIng ucnonp3oBaHUsS B JAHHOM ONMCAaHUM TEPMUH "HHIUBUAYYM'" WM "HalMEHT", UCIIOJIb3yEMbIE B3aUMO-
3aMEHSAEMO, OTHOCSTCA K JIFOOOMY KMBOTHOMY, BKJIIOYasi MIICKOMTUTAIONINX, MPESIAMOYTHTEIBHO K MBIIIaM, KpPbI-
cam, IpYTHM T'pBI3yHaM, KPOJHKaM, co0akaM, KOIIKaM, CBUHBSIM, KPYITHOMY pOTaTOMy CKOTY, OBIaM, JIOIIAIsIM
WM TIpUMaTaM ¥ HauboJiee MPeANOoYTHTENFHO K YEIIOBEKY.

JI71st uconb30BaHUs B TJAaHHOM OITMCAHUH BRIpaXEeHHE "TeparneBTHIeCKU 3 (HEKTUBHOE KOJTUIECTBO" OTHO-
CUTCS K KOJIMYECTBY aKTUBHOTO COSAWHEHHS WX (hapMaIleBTHIECCKOTO areHTa, KOTOPOE BBI3BIBACT OMOJIOTHYE-
CKYIO FJTM MEIUIIMHCKYIO OTBETHYIO PEaKIHIO TKAHH, CHCTEMBI, )KHBOTHOTO, HHANBHIYyyMa WM YeJIOBEKa, KOTO-
pBI paccMaTpUBACTCS HCCICAOBATENICM BETEPHHAPOM, JICYAIIMM JOKTOPOM WM JPYTMM KIWHHUIIICTOM, YTO
BKJTFOYAET OJTHO WJI HECKOJIBKO U3 CIIEYIOIIEro:

(1) mpodunakTuky 3a00IeBaHUs, HAPUMEP MPEIOTBPAICHUE 3a00ICBaHUS, COCTOSIHUS W HAPYIICHUS Y
WHIUBUAYYMa, KOTOPBIA MOXET OBITh IPEAPACIIONIONKEH K 3a00JICBAHHIIO, COCTOSIHHIO WIH HAPYIICHHUIO, HO KOTO-
PBIi ellle He TIOJBEPKEH WK Y KOTOPOTO €IIe HE MPOSBIISACTCS MaTOJOTHS HIH CUMIITOMAaTHKA 3a00JICBaHUS;

(2) monaBieHue 3a00NIcBaHMS, HAPUMEP MOJABJICHUE 3a00JICBAHNS, COCTOSHUS WM HAPYIICHUS Y WHIIH-
BUAYyMa, KOTOPBIH MOIBEPKEH MM Y KOTOPOTO MPOSBIIIETCS MATOJIOTHS WM CHMIITOMaTHKa 3a00JIeBaHNUs, CO-
CTOSIHUS WJTH HApYIIEHUS (T.. OCTAHOBKA JaJbHEHIIIEr0 pa3BUTHS MMATOJIOTHH H/MIIN CHMIITOMATHKH); U

(3) obneruenme mpoTekaHUs 3a00JICBaHM; HAIPUMEp OOJerdeHNe TPOTEKAaHUs 3a00JIeBaHMS, COCTOSHH
WM HAapYIICHUS Y WHANBHIYYMa, KOTOPBIA HOABEPIKEH TN Y KOTOPOTO MPOSBISICTCS MATOJIOTHS WIM CHMIITO-
MaTHuKa 3a00JIeBaHus, COCTOSHUS WIIM HapyIIeHus (T.e. 0OpaTHOE HampaBlieHUE MATOJOTHH W U/WIH CUMIITOMA-
THKH).

KomOuHupoBaHHas Teparnus.

OIMH WY HECKOJBKO JOMOJHHUTEIBHBIX (DapMalleBTUUCCKUX arcHTOB, TAKUX KakK, HalpHMEp, XUMHUOTEepa-
MEBTHYCCKHUE MPENapaThl, IPOTHBOBOCIAIUTEILHBIC ar¢HTHI, CTEPOUIBI, UMMYHOCYTIPECCAHTHI, a TAK)KE WHTUOH-
Topsl Ber-Abl, Flt-3, RAF u FAK kunas, takue kak onucanusie B WO 2006/056399, nnn npyrue areHTbl MOTYT
HCIIOJIb30BaThCSl B COUETAHUH C COSAMHEHU 110 HACTOSIIEMY H300peTeHuto st neyenus: JAK-cBsi3aHHbIX 3200-
JIeBaHWH, HapyIIeHUH Wi cocTosHUH. OIWH WM HECKOJBKO MOTONHUTEIBHBIX (hapMaleBTHUECKUX areHTOB
MO’KHO BBOJUTH MAITEHTY OJTHOBPEMEHHO WIIH TIOCIIEJOBATEIHHO.

[IpumMepsl XMMHOTEPANIeBTUIECKUX areHTOB BKIIOYAIOT MIPOTEOCOMHBIE MHTHOMTOPHI (Hampumep, Gopre-
30Mun), TamunoMun, pesmumua, u JJHK-moBpexnaromue areHTsl, Takue Kak MelndaiaH, JTOKCOPYOHIINH, IIHKIIO-
(dhochamua, BHHKPUCTHH, dTOIIO3H]I, KAPMYCTHH B TOMY TTOJIOOHEIE.

[Ipumeps! cTepONIOB BKIIIOYAIOT KOPTUKOCTEPOUIBI, TAKHE KaK JeKCAMETa30H WIIA IPETHNU30H.

[Ipumepsr narnOUTOPOB Ber-Abl BKITIOYAOT COCAMHEHUS U UX (hapMaIleBTUYCCKH IPUCMIICMBIE COITH 00-
HIero BHIA U Pa3sHOBUAHOCTEH, omucanHeie B marenTe CLIA 5521184, WO 04/005281, EP 2005/009967, EP
2005/010408 n matente CLLIA cep. Ne 60/578491.

[pumeps! mogxonamux UHruOuTOpoB Flt-3 BKIIOYAIOT COeTUHEHUS U UX (apMalleBTUICCKU MPUEMIIEMBIC
coi, Takue kak omnrcano B WO 03/037347, WO 03/099771 u WO 04/046120.

[pumeps! mogxoaamux UHrHOUTOPOB RAF BKITFOUAIOT COCTUHEHUS U UX (papMalleBTUYCCKU MPUEMIICMBIC
coiu, Takue kak omrcano B WO 00/09495 u WO 05/028444.

[Ipumeps! noaxonamux HHrHOUTOpoB FAK BKITIOYAarOT coefMHEHNS U UX (apMaIleBTHICCKH MIPHEMIIEMEIC
comm, Takue kak ormrcaHo B WO 04/080980, WO 04/056786, WO 03/024967, WO 01/064655, WO 00/053595 u
WO 01/014402.

B HEekoTOpHIX BapraHTax ocymiecTBiIeHUs HHruOnTOpsl JAK 1Mo m300peTeHnI0 MOKHO HCIIOIB30BATh B CO-
YETaHUH C XUMHOTEpaIuel Mpy JCUCHUH PaKa, TAKOTO KaK MHOXXECTBEHHAss MUEJIOMa, U OHH MOTYT YJIYYIIHUTh
OTBETHYIO PEaKIMIO Ha JICYECHHE 110 CPABHEHMIO C OTBETHOH peakiyeil Ha caM 1o cebe XMMHOTEPareBTHIEeCKUH
areHr, 0e3 sKcIepedpay ero TOKCHIeCKoro AeicTBys. [IpuMeps! JOMOIHUTENBHBIX (hapMalleBTHYECKUX areH-
TOB, UCTIOJB3YEMBIX MPH JICUCHHH MHOXCCTBEHHON MHEIOMBI, HAIPUMEP, MOTYT BKJIFOUATh, O€3 OrpaHHYCHHUS,
Menganan, Mendanan mwioc npenau3on [MP], nokcopyounuH, nekcameTa3oH u Benkan (6oprezomu0). pyrue
JIOTIOTHUTEIBHBIC areHTHI, UCIOJIb3yEeMbIC UIS JICUCHHUS MHOXKXCCTBCHHOW MHEIOMBI, BKIIOYAIOT WHTHOHTOPHI
Ber-Abl, Flt-3, RAF u FAK kuHa3bel. AITUTHBHOE WM CHHEPTETHYECKOE NEHCTBHUE SBISIOTCS KEIATeIbHBIM
pe3ynpTaToM KoMOmHHpoBaHU HHrHONTOpa JAK 1Mo HactosmeMy M300pEeTEeHHIO C TOTIONHUTEIHHBIM areHTOM.
Kpome Toro, pe3ancTeHTHOCTh KJICTOK MHOXXECTBEHHOH MHEJIOMBI K areéHTaM, TAKUM KaK JIEKCaMeTa30H, MOXKET
OBITH 0OpaTUMOM TPH JICUEHUHU C WCIONb30BaHWeM HHrHOMTOpa JAK 1o HacrosmeMmy n3oOpereHuto. JlaHHbIE
areHTHl MOJKHO KOMOMHHMPOBATH BMECTE C HACTOSIIIMMHE COSAWHEHHS B BHJC €INHON WIIM IOCTOSHHOH Ipernapa-
TUBHON ()OPMBI WM areHTHl MOKHO BBOAWTEH OJHOBPEMEHHO HJIHM ITOCIIEIOBATENBHO B BU/E OTACIHHBIX Ipema-
PATHBHBIX JICKAPCTBEHHBIX (HOPM.

B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS KOPTUKOCTEPOUI, TAKOW KaK JEKCAMETa30H, BBOJAT MAIMCHTY B
COYETaHMH MO KpaiiHed Mepe ¢ ogHUM MHrHOMTOpoM JAK, rie nekcamera3oH BBOASAT NMEPHOJMUYECKU B MIPOTH-
BOIIOJIOXKHOCTH MTOCTOSTHHOMY BBEACHHIO.

B HEKOTOpBIX CIEAYIOMUX BapHaHTaX OCYIICCTBICHHUS KOMOWHAIIMKA OJHOTO WM HECKOJBKHX HHTHOUTO-
poB JAK 1o M300peTeHUIO ¢ APYTUMH TEPANICBTHYCCKIMH ar¢HTaMH MOKHO BBOIWTH MAIMEHTY 10, BO BpeMs
W/WITK TIOCJIE TPAHCIIAHTAI[H KOCTHOTO MO3Ta MIIH CTBOJIOBBIX KIIETOK.

dapmarneBTHIECKUE TIPEapaThl U JO3UPOBAaHHbIE JICKAPCTBECHHBIE (DOPMBIL.
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[Tpn ucnonap30BaHNM B KauecTBE JICKAPCTBEHHBIX CPEICTB COCIMHEHHS MO M300PETEHHIO MOKHO IpUMe-
HATH B BUJE (hapMaleBTHIECKUX KOMIO3UIMHN. [laHHbIe KOMITO3ULIUK MOT'YT OBITB TIOJIy4EHBI CIIOCOOOM, XOPOIIIO
W3BECTHBIM B 00JIaCTH (papMameBTUKU M UX MOXKHO BBOJUTH C IIOMOIIFIO MHOXKECTBA ITyTeH BBEICHHS B 3aBUCH-
MOCTH OT TOTO, TPEOyeTCs T MECTHOE T CHCTEMHOE JICYCHUE U OT 00JIaCTH, ITOIBEpracMoii ieueHnio. Beexe-
HUE MOXET OBITh HAPYXHBIM (BKITIOYAS YPECKOKHOE, dMUAEPMUIECKOe, OPTaTbMOIOTHIECKOE) U Yepe3 CIIN3H-
CTyI0 000JI0YKY, BKJIIOYasi BHYTPUHA3AIBHYIO, BIATAJIHIIHYIO U PEKTAIBHYIO TOCTAaBKY JIEKAPCTBEHHOTO CPEJICT-
Ba), JICTOYHBIM (HAaIIpUMep, MyTeM HHTANSIIH WX WHCY(DIISIIMK TOPOIIKOB WIH a3p030JIeH, BKII0Yas HCIOIb30-
BaHHUE HeOynalzepa; BHYTpUTpaxelHOE WIH BHYTpPHHA3aJIbHOE), MIEpOpaIbHOE WK MapeHTepanbHoe. [lapenTe-
paBHOE BBEJICHUC BKIIOYACT BHYTPUBCHHYIO, BHYTPHAPTEPUAIBHYIO, TOJIKOKHYIO, BHYTPHOPIOMIHHHYO, BHYT-
PHUMBIIICYHYIO WHBEKIIUIO WM BIMBAHUEC, HJIH BHYTPUICPEITHOE, HATIPUMEDP MHTPATCKAILHOE WIH HHTPABEHTPH-
KyJsipHOE, BBeneHue. [lapeHTepanbHoe BBEICHHE MOXKET OBITh B BUJIE €AMHCTBEHHOW OOJFOCHOW JO3BI MIIM MO-
JKET OBITh HENPEPHIBHO ITOJaBaThCs Mepdy3HoHHBIM HacocoM. dapMarieBTHUECKHE KOMITO3HIMH U TIpenapaThl
JUTS. HApY>KHOTO NMPUMEHEHHSI MOTYT BKJIFOYATh YPECKOXKHBIC IUTACTBIPH, Ma3H, JIOCHOHBI, KPEMBI, TEITH, CYIITO3U-
TOPHH, CIIPEH, XUIKOCTH M NOopomkd. OObIYHbIe (papMalieBTHUECKHE HOCUTEIH, BOIHBIC, OPOIIKOOOpa3HbIE
WIIM MaCJITHBIE OCHOBEI, 3aTYCTHUTENIN W TOMY ITOJ00HOE MOTYT OKa3aThbCsl HEOOXOAMMBIMH HIIH JKETIaTeIbHBIMH.
Taxoke MOYKHO HCIIONTB30BATh MOKPHITHIE CIIOEM TIPE3EPBATHBEI, IEPYATKH U TOMY HOIO0OHOE.

JlanHoe n300peTeHne TakKe BKIFOYAET (hapMaIleBTHICCKHE KOMIIO3UIH, KOTOPHIE COAEPKAT B KAaUeCTBE
AKTUBHOTO WHTPEINEHTA OTHO WIM HECKONBKO COCTUHECHHH M0 M300PETEHHIO B COYETAHWH C OAHUM WIH He-
CKOJIBKUMH (papMaIieBTHIECKH MPUEMIIEMBIMHA HOCUTENSAMH (SKCIUIHEHTaMH). [Ipy morydeHy KoMIO3HIN 110
M300pETEHNIO AKTUBHBIM WHTPEANEHT OOBIYHO CMEIINBAIOT C SKCIUMHEHTOM, Pa30aBiIAIOT ¢ MOMOIIBIO IKCITH-
MUCHTA WK 3aKIII0YAI0T B TAKOH HOCUTEIh B BUJIC, HAIIPUMED, KATICYJIbI, callie, OyMaryu Win JPyroro KOHTCHe-
pa. Korja 3KCIMITUCHT BBICTYIACT B KAYECTBE Pa30aBUTEIIS, OH MOXKET OBITh TBEPABIM, IMONYXKUIKUM WU KHUJI-
KM BEIIECTBOM, KOTOPOE CIIY)KUT B KQUECTBE TPAHCIOPTHOTO CPEICTBA, HOCUTEJSI MM CPEAbI ISl aKTUBHOTO
uHrpennenTa. Takum o0pa3oM, KOMITO3UIMK MOTYT OBITH B BHJE TaOJIETOK, MO, TIOPOIIKOB, ITACTHIIOK, Ca-
11e, 00JIaTOK, IIMKCUPOB, CYCIIEH3UH, IMYIBCHIA, PACTBOPOB, CUPOIIOB, a3PO30JICH (B TBEPAOM BHIE WIH B XKHI-
KOi1 cpene), Maseid, cofepxKamux, Hanpumep, 10 10 Bec.% aKTHBHOTO COSIWHEHUS, MATKUX MIIH TBEPJBIX JKeJa-
THHOBBIX KallCyJ, CYNITO3UTOPHEB, CTEPIIIFHBIX PACTBOPOB JJISl MHBEKIINI U CTEPUIIBHBIX YIIAaKOBAaHHBIX MOPOIII-
KOB.

[Ipu mosrydeHnn npemnapara akKTHBHOE COSIMHEHNE MOXKET OBITh M3MEIBUYCHO IUIS MOJTyYCHHS YaCTHI[ O~
XOJSIIIETO pa3Mepa mepeq 00beINHEHHEM C IPYTHMMHU MHTpeaueHTaMi. Ecin akTHBHOE COEOMHEHUE SBIIICTCS,
M0 CYIIECTBY, HEPACTBOPHMBIM, OHO MOXKET OBITh M3MENLUYCHO JI0 pazMepa dactull MeHee 200 mem. Ecim ak-
THUBHOE COC/IMHEHUE SIBISETCS, 110 CYIIECTBY, BOJOPACTBOPUMBIM, pa3Mep YacTHIl MOXKET OBITH OTPEryJIHpOBaH
MyTEM HM3MENbYEHUs JJIsl TOIyYeHHs, 10 CYIIECTBY, PaBHOMEPHOTO paclpeeieH s B Ipernapare, Harpumep,
npumepHo 10 40 mem.

HexoTopble mpumeps! MOAXOSIINX AKCHUIMEHTOB BKIIOYAIOT JIAKTO3Y, JEKCTPO3y, caxapo3y, COpOWT,
MaHHHT, KpaxMallbl, apaBUICKYI0 KaMeb, pocdaT Kaublus, albITHHATHI, TParakaHTOBYIO KaMe[lb, )KEIaTHH, CH-
JIMKAT KaJbIHs, MUKPOKPHCTAJUINYECKYIO LEJUTION03Y, MOJIMBUHIINUPPOJIUIOH, [IEJUTI0I03Y, BOLY, CHPOI M Me-
TULEIUTI0N03y. [IpemapaTsl MOTYT JONOTHHUTENBHO BKIIFOYATh JTyOPUKAHTHI, TAKHE KaK TaJbK, CTeapaT MarHus u
MHUHEpAJFHOE Maciio; CMAuMBAIOIINE areHTHI, SMYIBIHPYIONEe M CYCHEHIUPYIOIINE arcHTHI; KOHCEPBAHTHI,
Takye KaK METHJI- U TIPOIIITHAPOKCHOSH30aTHI; MOICIACTUTEIHN B apoMaTu3aTopsl. KoMmosunuu mo u3obpere-
HUIO MOTYT OBITh COCTABJICHBI TAKMM 00pa3oM, 4TOOBI 00eCreunBaTh OBICTPOE, MPOJAOKATEIHHOS WIIH 3aMel-
JICHHOE BBICBOOOXKICHNE aKTHBHOTO MHTPEIUCHTA TIOCIIE BBEICHNUS MAMEHTY C IIOMOIIBIO CITIOCOO0B, N3BECTHBIX
B JJaHHOM 00JIaCTH.

Kommozuiuu MOryT OBITh MOJYYCHBI B BHIE CAMHUYHBIX JTO3UPOBAHHBIX JICKAPCTBEHHBIX (HOpM, TIIe Kax-
nas no3a Oyner coxepxarb oT mpumepHo 5 o npumepro 1000 mr (1 1), 6omee oOpraHO MpumepHo oT 100 Ko
npuMepHo 500 MI akTUBHOTO MHTpelueHTa. TepMUH "eMHUYHAS J03UpOBaHHas JieKapcTBeHHas (hopma" OTHO-
CUTCSA K (PM3UYCCKU TUCKPETHBIM CIMHHUIAM, TMOXOJSIIIAM B KAa4eCTBE CAUHHYHBIX JI03 JUIS JIOJACH W APYTHX
MJICKOITUTAIOIINX, IPU 3TOM Ka)kKAasl eMHHUIIA COJEPXKUT 3apaHee ONpeesIeHHOE KOJIMUYECTBO aKTHBHOTO Bellle-
CTBa, PACCUYMTAHHOTO IS OKAa3aHMS JKEIAEMOTO TEPareBTHUECKOTO NEHCTBHA, B COYCTAHHH C MOAXOIIIINM
(hapMareBTHYECKIM SKCIIHITHEHTOM.

AKTHBHOE COeTMHEHUE MOXKET OBITh 3()(HEKTHBHBIM B IMTUPOKOM JHAINa30HE JO3UPOBKH U OOBIYHO €TI0 BBO-
AT B (hapmarneBTHIecku 3P PpekTnBHOM KomdecTBe. ClienyeT moHuMaTh, 9T0 (aKTUIECKH BBOJIMMOE KOJTHYECT-
BO COCIMHEHHs OyIeT ONpEeNersThCS JeYalldM BPadoM B COOTBETCTBHHM CO 3HAUYUMBIMH OOCTOSITEIBCTBAMU,
BKITIOYAsi COCTOSIHHME, NOJBEpraeMoe JICYCHUIO, BHIOPAHHBIN ITyTh BBEACHUS, pEabHOE BBOIAMMOE COEAWHEHHE,
BO3pacT, BEC U OTBETHYIO PEaKIMIO0 WHAWBUIYaJIbHOTO MAIMEHTa, TSHKECTh CUMIITOMOB Y MAllMEHTa U TOMY TO-
noOHoe.

JIis monmydeHus TBEPIBIX KOMIIO3UIUH, TAKUX KaK TaOJCTKY, TJIABHBIH aKTHBHBIN WHTPEIUCHT CMCITUBAIOT
¢ (apMareBTUUECKUM JKCLUUIUEHTOM C IOJYYE€HHEM TBEPJOH MpeapelenTypHOH KOMIO3UINH, COJCpIKalleH
TOMOTEHHYIO CMECh COEAMHEHUSI 110 HacToAIeMy u3o0pereHuto. Korna nannsle npeapenenTypHble KOMIIO3HUINT
YIIOMUHAIOTCSl KaK TOMOTEHHBIC, aKTHBHBI WHIPEANEHT OOBIYHO PaBHOMEPHO IUCIIEPTHPYIOT B KOMIIO3UIIUU
TakKuM 00pa3oM, YTOOBI KOMITO3HUITUS MOTJa OBITh pa3lieneHa Ha paBHO d()eKTUBHBIC eTUHUYHBIE JTO3UPOBAH-
HBIE JIEKapCTBEHHBIE (DOPMBI, TaKHe KaK TAOJICTKH, MIUTIONH U Karcyisl. JJaHHyI0 penpenenTypHy0 KOMIIO3H-
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U0 3aTeM Pa3fCisIioOT Ha CAMHUYHBIC JO3MPOBAaHHBIC JICKAPCTBEHHBIC (HOPMBI BEIINICYKa3aHHOTO THUIMA, CONEP-
XKalye oT, HanpuMep, npumepHo 0,1 no mpumepro 1000 Mr akTHBHOTO MHIPEIUEHTA 110 HACTOSIIEMY H300pe-
TEHHIO.

TabyieTKy WM TTUITIONTN TI0 HACTOSIIEMY H300pEeTEHHIO0 MOTYT OBITh MMOKPBITHI 000JIOYKOHN WIIH COCTABICHBI
IPYTUM 00pa3oM UIs TMOJTYYCHHUS TO3UPOBAHHON JEKAPCTBEHHOW (DOPMBI, TAIOMIEH MPEUMYIIECTBO MPOIOIIKH-
TenpHOTO NeficTBusA. Hanmpumep, TabneTka WiTH MU0 MOXKET BKITIOYAaTh KOMIIOHEHT BHYTPEHHE! 03Bl U KOM-
TIOHEHT BHEIIHEH 03B, TIe MOCIEIHNI IMEET BUI KOHBEpTA JUIA IIEpBOTO. /[Ba KOMIIOHEHTa MOTYT OBITH pa3ze-
JICHBI PACTBOPUMBIM B KHIIIECUYHHKE CJIOEM, KOTOPBIH CIYXUT JUII MIPOTHBOACHCTBHS Pa3pyIICHHUIO B XKEIYIKE U
JTacT BO3MOXKHOCTh BHYTPCHHEMY KOMIIOHCHTY TIPOXOIUTh B ABCHAIIIATUIICPCTHYIO KUIIKY WIH 3aMEJUIATh CBOC
BBICBOOOXKICHHE. J[7Is1 TAKMX PaCTBOPUMEBIX B KHIIICUHUKE CIIOCB MOXKHO HCIOJB30BaTh MHOXKECTBO MaTEPHANIOB,
BKITIOYAs PsJ] MOJUMEPHBIX KUCIOT M CMECE MOIMMEPHBIX KHCIOT ¢ TAKUMHU MaTepHallaMU Kak IIIeJUIaK, HeTH-
JIOBBIA CIIMIPT M AIleTaT [IEIUTIOI03EI.

YKunkue Gpopmbl, B KOTOPBIE COCTUHCHUS W KOMITO3HUIIMU 110 HACTOSIIEMY H300PETCHUIO MOTYT OBITH BBE-
JICHBI JJIs1 TIEPOPANLHOTO BBEIICHHS WM BBEICHUS ITYyTEM HHBCKIIMH, BKIIOYAIOT BOJHBIC PACTBOPHI, IMOIXOIS-
muM 00pa3oM apoMaTH3UPOBAHHBIC CHUPOIIBI, BOAHBIEC FIIM MACISHBIE CYCICH3UH U apOMaTH3UPOBAHHBIC IMYIIb-
CHUH C THIIEBEIMHU MaCIaMH, TAKIMHA KaK XJIOMKOBOE Maclio, KYH)KyTHOE Macjo, KOKOCOBOE Maclio FIIH apaxuco-
BOE MAcIIo, a TAKXKE IUKCHUPHI M aHAJIOTHYHBIE (hapMaIleBTHYECKIE HOCUTEIH.

Komnozurun s vHTamsmuy wiv THCYGGIIAINN BKIIOYAIOT PACTBOPHI U CYyCIIEH3WH B (papMaIleBTHICCKH
MIPUEMIIEMBIX, BOAHBIX WJIM OPTaHUYECKUX PACTBOPUTEISAX WM UX CMECSX M MOPOIIKH. JKuakue mim TBepasle
KOMIIO3UITMH MOT'YT COJIEpKaTh (hapMaIleBTHIECKH pHUEMIIEMBbIE SKCIIUITMEHTHI, KaK ONMCaHo BEIIE. B HeKoTo-
PBIX BapHAHTaX OCYIICCTBICHUS KOMITO3HUIIMU BBOJAT Yepe3 POT MM HOCOBOW JBIXATEIbHBIN MTYTh IS MECTHOTO
WIA CUCTEMHOro JeciicTBus. KOMIO3HMIIMM B METAJUIMYECKOM KOHTEHHEpE MOXKHO PACHBUIATH C MOMOIIBIO
WHEPTHBIX T'a30B. PacmbuiseMbie pacTBOPHI MOXKHO BIBIXaTh HEMOCPEACTBEHHO M3 PACHBULIIONICTO YCTPOMCTBA
WIH PacIbUISIONIee YCTPOHCTBO MOXKET OBITh MPHUCOCTUHEHO K MAacKe IS JIMIA WIN JBIXaTeIbHOW MAIHHE C
TICPEMEHHBIM ITOJIOKUTEITFHBIM JaBICHUEM. PacTBOPEI, CYCIICH3UH HITH TIOPOIIKOOOPa3HBIE KOMIIO3HIIUU MOXKHO
BBOJIUTH NIEPOPATHHO FIIU HA3aJIBHO U3 YCTPOHCTB, KOTOPHIE JOCTABIISAIOT IpenapaT MoIX0AAIIIM 00pa3oM.

KommgecTBo BBOANMOTO MAMEHTY COSIMHEHUS FITM KOMIO3HUIIUN OyIEeT MEHATHCS B 3aBUCUMOCTH OT TO-
TO, YTO BBOJAWTCS, IIETIN BBEACHHUS, TAKOW KaK MPOQUIAKTHKA MIIA TEPAITUs, COCTOSHUS MaIMeHTa, crrocoba BBe-
JIeHUS U TOMY TOAO0OHOTO. B TepameBTHYeCKMX NMPUMEHEHHMSIX KOMIIO3HIMK MOYXHO BBOIHTH IAIMEHTY, YK€
CTpajaronieMy OT 3a00JIeBaHus, B KOJMUECTBE, JOCTATOYHOM JUTS W3JICUSHHIS WM, TI0 KpaitHe Mepe, 9acTHIHON
MIPUOCTAHOBKH CHMIITOMOB 3a00JIEBaHUS M €T0 OCIOXHEHHH. D(P(HEeKTHBHBIE T03bI OYIyT 3aBUCETh OT 0OJIe3-
HCHHOTO COCTOSHUSI, MOJIBEPracMOT0 JICUCHUIO, a TAaKXKE OT TOYKH 3PCHHS JICUAIEro Bpada B 3aBUCHMOCTH OT
(hakTOpOB, TAKHMX KaK TSHKECTh 3a00JICBAaHUS, BO3PACT, BEC U O0IIEe COCTOSIHUE MAIUCHTa M TOMY ITOJI00HOTO.

Komno3uium, BBOAMMEIC MAITUCHTY, MOTYT SBISATHCS OMHMCAHHBIMH BBIIIC KOMIO3HIUAME. [laHHBIE KOM-
MO3HIIMU MOT'YT OBITh CTEPUIH30BaHBI OOBIYHBIMU METOJIAMU CTCPHIN3AIMY WA OHH MOTYT OBITh CTEPILTH30BA-
HBI QIIBTPOBaHUEM. BOHBIC PACTBOPEI MOTYT OBITH YITAKOBAHBI [T IPUMCHEHUS B TOM BHIEC, B KOTOPOM OHH
HAXOJATCS, WIH JIMO(PIITN30BAHBI, U JTHO(QWIM30BAHHEIC MPEmapaThl OOBEIUHIIOT CO CTCPIBHBIM BOJHBIM HO-
cuteneM repen npuMmeHenneM. PH mpenapatoB coemuHeHM 00BIYHO OynmeT cocTaBisATh Mexay 3 u 11, Gomee
MIPEAMOYTHUTENBHO OT 5 10 9 m HamboJiee MpeArnouTUTeNbHO OT 7 mo 8. ClieqyeT MmoHUMAaTh, YTO TMPUMEHEHUE
HEKOTOPBIX U3 BBIMICYITOMSIHYTHIX SKCIUIIHEHTOB, HOCUTENIEH M cTabniIn3aTopoB OyAeT MpUBOAUTE K 0Opa3o-
BaHUIO (papMareBTHUECKUX COJICH.

TepamneBTHyeckas TO3MPOBKA COCAWHEHUH MO HACTOSIIEMY H300PETEHUIO MOXET MEHATHCS B COOTBETCT-
BUU, HANPHUMEpP, C KOHKPETHBIM MPUMEHCHHEM, JUII KOTOPOTO MPOBOIMTCS JCYCHHE, CIOCOOOM BBEACHHUS CO-
CIMHEHUS, 3JJ0POBBEM M OOIIMUM COCTOSHHEM IMMAllUCHTa M TOYKOW 3PCHUS Jiedanero Bpada. J{oys Wid KOHIICH-
Tpanus COCAMHEHHS 10 H300PETCHHIO B (DapManeBTHUCCKOW KOMIIO3HIIUU MOKET U3MCHSTHCS B 3aBUCUMOCTH OT
psna (hakTopoB, BKIIOYAS JO3UPOBKY, XUMHUYCCKHIE XapaKTCPUCTUKU (HAIIpUMEp, THAPOPOOHOCTE) U MyTh BBE-
nenus. Hampumep, coemuHEHUs MO M300PETCHHIO MOTYT OBITH OOCCIICYCHBI B BOAHOM (DHU3HUOJIOTHUCCKOM OYy-
(dhepHOM pacTBOpE, coaepskarieM npumepro oT 0.1 go mpumepHo 10% Bec./00. coeaAuHEHHS T TApEHTEPATBHO-
ro BBeJeHHA. HekoTophle THIMMYHBIE HHTEPBAJIBI JO3UPOBKU COCTABIIIOT OT MIPUMEPHO 1 MKI/KT 0 IpuMepHO |
T/KT Beca Tella B CyTKH. B HEKOTOPBIX BapHaHTaX OCYIICCTBIICHUS IHANAa30H JO3UPOBKH COCTABIAET OT MIPHMEp-
HO 0,011 mo mpumepHo 100 Mr/Kr Beca Tena B CyTKH. J[03MpOBKa BEpOSTHO OyIET 3aBUCETh OT TAKUX MEPEMEH-
HBIX KaK THI U CTETICHb NPOTPECCHPOBAHUS 3a00JCBaHUS WM HAPYIICHUS, OOIIee COCTOSHHE 3I0POBBSI KOH-
KpPETHOTO TMaIeHTa W OTHOCUTENILHOH Omonornueckoil 3((EeKTHBHOCTH BHIOPAHHOTO COSAMHEHUS, PEICTITYPhI
SKCIIUIMEHTA ¥ MyTH BBeICHM. D(PHEKTHBHBIE O3Bl MOTYT OBITh SKCTPATIOIMPOBAHBI U3 KPUBBIX J03a-OTBET B
TECT-CUCTEMAX in Vitro Wi Ha )KUBOTHBIX MOJICIISX.

Komnozuiuu no u300peTeHHI0 MOTYT JOMOJHUTEIHHO BKIFOYATh OJTHH WJIM HECKOJBKO TOTIOJHUTEIHHBIX
(hapMaleBTHYCCKIX arcHTOB, TAKHX KaK XUMHUOTEPANECBTHUUYCCKUI arcHT, CTEPOHJ, HPOTHBOBOCHAIUTEIHLHOEC
COCJIMHECHUE WJIH UMMYHOCYIIPECCOP, TPUMEPBI KOTOPBIX TICPEUNCIICHBI BBIIIC B JAHHOM OIHACAHHH.

MeueHbIe COCIMHCHHS U METOJIbI aHAITU3A.

Jpyroii acrieKT HACTOSIIETO U300PETECHIsI OTHOCUTCS K MEYCHBIM COCTUHECHHUSAM 0 H300pETCHUIO (Pauo-
AKTUBHO-MEUYCHBIM, ()IyOpPECIEHTHO-MEUCHBIM U T.J.), KOTOPBIE MOTJIN OBl OBITH MOJIE3HBIMU HE TOJBKO B CIIO-
cobax BU3yanm3alliy, HO TaK)Ke M B aHAIM3aX, KaK in vitro, Tak ¥ in vivo, IS JOKAJIHW3allUK U KOJTNISCTBCHHON
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ornenku JAK B oOpasnax TkaHel, BKIIIOYasl TKAHU YeJIOBEKa, W JJs uiacHTUUKau duranaos JAK myrem wH-
THOUPOBAHMS CBI3BIBAHUS MEUYCHOTO coeauHeHus. COOTBETCTBCHHO HACTOSINEE N300pPETCHUE BKIIIOYACT aHAIH-
361 JAK, KOTOpBIE coiepKaT TaKue MEUEHbIE COCTUHEHHUSI.

Hacrosmee n300peTenne IOMOTHUTENFHO BKIIOYAET M30TOMMHO-MEUCHBIE COCTMHEHHUS 10 M300peTeHHIO.
"M30TOnHO"- WK "pagTuoaKTHBHO"-MEUEHBIM COSAMHECHUEM SIBJIIETCSI COSTMHECHUE 110 U300PETEHHIO, B KOTOPOM
OJIMH WJIM HECKOJIKO aTOMOB 3aMEHECHO HJIH 3aMEIICHO Ha aTOM, MMEIOIIII aTOMHYIO MacCy MJIH MacCOBOE UHC-
JI0, OTIIMYHOE OT ATOMHON MAacChl HJIM MacCOBOTO YHCIA, OOBIYHO OOHAPYKUBAEMBIX B MPHUPOE (T.€. IPUPOIHO
cymectByromue). [logxonsamue paguoHyKINABI, KOTOPbIE MOTYT OBITh BBEACHBI B COCIMHEHUS M0 HACTOSIIEMY
U300pETECHUIO, BKIIFOYAIOT, HO HE OTPAHUYMBAIOTCS YKa3aHHBIM, ’H (Tax >xe numeTcs kak D i geirepust), *H
(Tak xe numeTcs kak T s TpuTHs), 11C, 13C, 14C, 13N, ISN, 15O, 17O, 18O, 18F, 35S, 36Cl, 82Br, 75Br, 76Br, 77Br,
1231, 124L 1257 B3I

Xapaktep paJHoOHYKIHIa, KOTOPEIH BBOJAT B HACTOSINUE PaTUOAKTUBHO-MECUCHBIC COCIMHEHUS, OyIeT 3a-
BUCETh OT KOHKPETHOTO MPUMCHEHUS TAaKOTO PalMOAKTUBHO-MEUCHOTO COeAMHEeHUs. Hampumep, Ui BBEACHUS
METKH B METaJUIONPOTEa3bl in Vitro ¥ KOHKYPCHTHBIX aHAJIM30B HauOoOJIee MOJIC3HBIMH OYIyT COCAMHCHUS, B
KOTOpPBIE€ BBEJICHBI 3H, 14C, 82Br, 1251, 13 II, 33, Jlns mpuMeHeHHH B 00JaCTH paJuOaKTHBHONW BU3yaJIN3alluy HAH-
Oonee Mmoe3HbIMA OYIyT “C, 18F, 1251, 1231, 1241, 1311’ "Br, "Br unm "Br.

CregyeT OHAMATh, 9TO "palnoaKkTUBHO-MeUeHOe" WK ""MeUeHOe coeuHeHue" TpecTaBiseT coboil co-
eMHEeHNEe, B KOTOPOE BBENIEH 10 KpaifHel Mepe OIWH PamuoHYyKINI. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS
PaIMOHYKIIH/] BEIGHPAIOT U3 Tpymsl, coctosimeii u3 “H, '*C, %L, *°S u **Br.

Hacrosmee n3o0pereHne MOXKET NOMOJHUTEIBHO BKIIOYATh CHHTETHUECKHE CIIOCOOBI IS BBEICHHS pa-
JTIMOU30TOTIOB B COCAMHECHUS 110 M300peTeHuro. CHHTETUYECKUE CIIOCOOBI IS BBEICHUS PaJHOU30TOIIOB B Opra-
HUYCCKUE COCAMHEHUS XOPOIIO M3BECTHBI B TAHHOHN 00JIACTH, U OOBIYHOMY CIICIUAIUCTY OYAYT OYCBHUIHBI CITO-
cOOBI, MPUMEHUMBIC JIJIsI COCTUHCHUH 110 H300PETCHUIO.

MeueHoe COeTMHEHUE TI0 N300PETEHUI0 MOXKHO MCIIOIB30BaTh B CKPHHUHTOBBIX aHATU3aX Ul HICHTU(U-
KaIlUH/OICHKN coennHeHni. HamprMep, MOKeT OBITh MpOBEACHA OLCHKA CIIOCOOHOCTH CBs3biBaTh JAK BHOBB
CHHTE3WPOBAHHBIX I WACHTU(HUIMPOBAHHBIX COCIMHEHUH (T.€. TECTHPYEMBIX COSIWHEHHI), KOTOPHIE SBIIS-
IOTCSI MEUCHBIMH ITyTEM MOHHTOPWHTA M3MEHEHHUS MX KOHIEHTpanuu npu KoHTakTupoBannu ¢ JAK mocpenct-
BOM OTCJICKUBaHHUA METKH. Hampumep, MokeT OBITH IPOBEICHA OIEHKA CIIOCOOHOCTH TECTHPYEMOTO COEIIHE-
HUS (MEYEHOE) YMEHBIIATh CBS3BIBAHUE APYTOTO COSAWHEHHS, TSI KOTOPOTO U3BECTHO, YTO OHO CBSI3BIBACTCS C
JAK (t.e. cranmapTHoe coenuHeHue). COOTBETCTBEHHO CITIOCOOHOCTh TECTHPYEMOTO COCAUHEHHSI KOHKYPHPO-
BaTh CO CTaHAAPTHBIM COCTMHEHHEM 3a cBs3bIBaHME ¢ JAK HEMmoCpenICTBEHHO KOppenupyeT ¢ ero apPpuHHOCTHIO
cBs3bIBaHMA. Hao0OpOT, B HEKOTOPHIX APYTHUX CKPHHUHTOBBIX aHAIHM3aX CTAHAAPTHOC COCAWHCHHE SBISCTCS
MEYEHBIM, a TECTUPYEMOE COCIMHCHHE HE SBISICTCS MeueHBIM. COOTBETCTBEHHO KOHTPOIMPYIOT KOHIICHTPAITUIO
MEYEHOTO CTAHJAPTHOTO COCIAMHECHUS JUTS OICHKH KOHKYPCHIIMH MEKIY CTaHIAPTHBIM COCAWHCHHEM M TECTH-
PYEMBIM COCIMHEHHUE U TaKHUM 00pa3oM ONPEACIISIIOT OTHOCUTEIHHYI0 ad)(UMHHOCTD CBS3BIBAHUS TECTHPYEMOTO
COCIHCHHUSL.

HaGopsr.

Hacrosmee n3o0perenue Taxke BKIIIOYaeT (papManeBTHIecKue Habophl, KOTOPBIE MOTYT HCIOIB30BATHCS,
HampuMep, Ui JiedeHus: nin npodrinakTukd JAK-cBsS3aHHBIX 3200JI€BaHM WM HAPYIIEHUH, TaKUX KaK pak,
KOTOpBIE BKJIIOYAIOT OJWH WM HECKOJIBKO KOHTEHHEpOB, COAEpKamuX (apMaIeBTHYECKYI0 KOMIIO3HIIHIO,
BKITIOUAIOIYIO TepaneBTUICCKH 3PPEKTUBHOE KOJINIESCTBO COSAMHEHUS MO n300peTeHnto. Takue Habophl MOTYT
JOTIOTHUTEIBHO BKIIIOYATh, MPH JKEIAHUHU, OJUH M HECKOJBKO PazIMYHBIX OOBIYHBIX KOMITOHEHTOB (apma-
[EBTHYCCKUX HAOOPOB, TAKUX KaK, HATIPHUMEP, KOHTCHHEPHI C OJHUM WIJIH HECKOJIBKUMH (apMaIleBTUYCCKH MPH-
EMIIEMBIMU HOCHUTEIISIMH, TOTIOTHUTEIFHBIC KOHTCHHEPHI U T.J., 9TO OYAET OYCBHIHO IS CIICIIUAITUCTA B TaHHOU
obmactu. MHCcTpyKmu 100 B BUAC BKIAMBIIICH, MITH 3TUKETOK, YKA3BIBAIOIINE KOJIMUYCCTBA KOMIIOHCHTOB JIJIS
BBCJICHUS, YKa3aHUs JJIs BBEJICHUS W/VITU yKa3aHUS JJIs CMEIIUBAHUS KOMIIOHCHTOB, TAK)KE MOTYT OBITH BKJIIO-
YCHBI B HA00D.

N3zo6petenne Oyner 6osee mogpoOHO ONMMCAHO C MOMOIIBIO KOHKPETHBIX NMpuMepoB. Cienyromue npumMe-
PBI TIPUBEICHBI B WUTIOCTPATHBHBIX LENAX M HE MpeAHA3HAYCHBI IS OTpaHMYCHHS H300peTeHHs KaKUM-ITHOO
obpaszom. CrienmanucTaM B JaHHOH oOJlacTH OyAeT JIETKO MOHATHO MHOXECTBO HEKPUTHUECKHUX MapaMeTpoB,
KOTOpPBIE MOTYT OBITh N3MEHEHBI MM MOANU(HUIIIPOBAHEI C TIOyUYEeHUEM, TI0 CYIIECTBY, TAKHX K€ pPe3yJIbTaToB. B
COOTBETCTBHUH IO KpalHEH Mepe ¢ OIHIM M3 OMFCAHHBIX 3[1€Ch aHAJM30B OBUIO YCTAHOBJIICHO, YTO COCIMHECHUS
0 M300pETEHUIO SABIsIIOTCS nHTHOUTOpamMu JAK.

IIpuMmepbI
Mpumep 67. (3R)- m (3S)-3-Lluxnonentun-3-[4-(7H-muppono[2,3-dmupumuana-4-nmn)-1H-nupazon-1-
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Cranus 1. (2E)- u (2Z)-3-1{ukI0neH THIaKpHUIOHUTPHIL.

K 1 M pactBopy Tpet-0yTtokcun kamus B TT'® (235 mi) npu 0°C q06aBisuid 1Mo KaruisiM pacTBOP JTUITHII-
muanoMmetwidocdonara (39,9 mi, 0,246 mons) B TT'®D (300 mur). OximakaaronIyro 0aHIO yOUpaid ¥ PeaKIHOH-
HYIO CMECh HarpeBajiil JO KOMHATHON TeMIepaTypsl ¢ MocieayommM oxiaxaenuem 1o 0°C, mpu 3ToM B JaH-
HBI MOMEHT J00aBJISUTH MO KaIIsIM PacTBOP IMKIoNeHTaHKapoanpaeruna (22,0 r, 0,224 mons) B TT'® (60 mi).
Banio yOmpanm u peakMOHHYIO0 CMECh HarpeBald IO TEMIEpPaTyphl OKPYKAroIeH Cpeapl ¥ MEepeMEIINBAIN B
TedeHune 64 4. CMech pacupenesiiii MeXTy JUITHIOBEIM d3(OUPOM U BOJOW, BOJHBIN CIOW SKCTPArupoOBaIIN Tpe-
Ms TOPISIMH 3(Upa, a 3aTeM OBYMs MOPIUAMHE dTmiareTata. OObeAMHEHHBIE SKCTPAKTH MIPOMBIBAIHA HACHI-
IIEHHBIM BOJHBIM PAacTBOPOM COJIH, 3aTeM CYIIMIN HaJa cynb(aTroM HaTpus, QUIBTPOBAIN M KOHIIEHTPUPOBAIN
B BaKyyMe, MoJIydasi CMecCh, coiepxainyio 24,4 T 130MepHBIX 0JIe(HHOB, KOTOPYIO UCIIOJIE30BAIN O€3 JOTIOTHH-
TeNbHOU 0uuCTKH (89%).

'H aMmp (400 MHz, CDCls): & 6,69 (nn, 1H, Tpanconedun), 6,37 (1, 1H, muc-omedun), 5,29 (ax, 1H,
tpanconedun), 5,20 (a, 1H, muc-onedun), 3,07-2,95 (M, 1H, uuc-npoxaykr), 2,64-2,52 (m, 1H, TpancnpomykT),
1,98-1,26 (m, 16H).

Cragusa 2. (3R)- u (35)-3-Huxnonentmi-3-[4-(7-[2-(TpumeTnicuimi )3Tokcu |MeTri-7 H-mupposno[2,3-d]-
nupuMuanH-4-min)-1H-nmpazon- 1 -nin|nponanHuTpHIL.

K pactBopy 4-(1H-mupazon-4-mn)-7-[2-(TpuMeTHICHII )3TOKCH |MeTI-7 H-tuppono[2,3-d jnupumuaiaa
(15,0 T, 0,0476 monp) B ACN (300 mu1) mobamsumu 3-mukinoneHTwiakpmionutpui (15 r, 0,12 Mons) (B BHIE
CMECH IHMC- ¥ TpaHC-H30MepoB) ¢ mocaenyommmM nobdasnenuem JIBY (15 mu, 0,10 moins). [Tonydernyto cmech
TIepeMeIMBajIi P KOMHATHOHW Temneparype B TedeHue Houn. ACN ymapuBamu. CMech pa30aBIIsiIn dTHIIAIC-
tatoM 1 pactBop nmpombBam 1,0N HCl. Opranudeckuii ciioil OmsATh SKCTPATUPOBAIN TPEMS TMOPIHUSIMH dTHII-
arierata. OOBeIMHEHHBIE OPTaHMYECKUE HKCTPAKTHI MPOMBIBATIM HACHIIIEHHBIM BOJHBIM PAacTBOPOM COJIH, CY-
MWK HaJ CyNb(aToM HATpHs, GUIBTPOBAIHN M KOHIICHTPUPOBAIH. HEOUHIIEHHBIH MPOAYKT OYUIAIA XPOMATO-
rpadueil Ha cwiHkarene (TpaJIWeHT dTUIAlleTaTa B TeKCaHax), MoJydas BSA3KHHA MPO3pPavHbIA CHUPOI, KOTOPBIH
PACTBOPSUTH B 3TAaHOJIC U YIAPUBAIHA HECKOJBKO pa3 sl YAAJCHUS dTHIANeTaTa, noiny4das 19,4 T paieMu4eckoro
annykra (93%). DuanTnomeps! pasaensun npenaparuHoit BOXKX (OD-H, 15% staHon/rekcaHbl) U HCIOJIB30-
BAJIM 110 OTAEIBHOCTH Ha CIEAYIOIEH CTaauu JUIs 00pa30BaHHs COOTBETCTBYIOIIETO UM KOHEYHOTO MPOIYKTa.
Bbu10 ycTaHOBIEHO, YTO KOHEYHBIE MPOAYKTHI (CM. cTaausi 3), MPOUCXOASAIINE N3 KKIOTO W3 pa3feleHHBIX
SHAHTHOMEPOB, SIBIIIOTCS aKTHBHBIMUA MHrHOuUTOpamMu JAK, 0lHAKO KOHEUHBIH MPOIYKT, TOJIYUYCHHBIN U3 BTO-
poro nuka Ha npenaparuBHoi BOXKX, Obu1 Oosiee akTHBEH, YeM ero SHaHTHOMED.

'H SIMP (300 MHz, CDCl;): & 8,85 (c, 1H), 8,32 (c, 2H), 7,39 (n, 1H), 6,80 (z, 1H), 5,68 (c, 2H), 4,26 (ar,
1H), 3,54 (1, 2H), 3,14 (ax, 1H), 2,95 (a0, 1H), 2,67-2,50 (M, 1H), 2,03-1,88 (M, 1H), 1,80-1,15 (m, 7H), 0,92 (T,
2H), -0,06 (c, 9H); macc-cniextp (ES): 437 (M+1).

Cragms 3.

K pactBopy 3-nmkmonenTui-3-[4-(7-[2-(TpUMEeTHICHIII)3TOKCH |MeTHII-7 H-tupposno[2,3-d jmupumuiuH-
4-un)-1H-ntupazon-1-wi|nponanautpmna (6,5 r, 0,015 monb, R- nim S-sHaHTHOMED, BBIJCIEHHBINH, KaK YKa3aHO
BhImre) B JIXM (40 mi) go6asmsumn TOVK (16 M) 1 3Ty cMech nepeMenmBaiy B TedeHue 6 4. PactBopurens u
TOVK ynansanu B Bakyyme. Octatok pactBopsuid B JIXM M KOHLIEHTpUPOBAIU C UCHOIb30BAHUEM POTOPHOIO
UCTIApUTENs elle J[Ba pasa JIsl yAaJleHUs MaKCUMaJIbHO Bo3MoxHOro kosmuectBa TOVYK. [Tocne sToro ocrarox
HepeMeIInBaIi ¢ dTHIeHAnaMuHOM (4 M, 0,06 Monb) B Metanosne (30 mir) B TeueHne Houu. PacTBopuTens yna-
JSUTH B BaKyyMe, TOOABJISLTH BOAY U MPOIYKT SKCTPATHPOBATIH TpeMs MopiusMu dTuianerara. O0beTMHCHHBIC
9KCTPAKTHI MIPOMBIBAIY HACKHIIICHHBIM BOJHBIM PACTBOPOM COJIH, CYIIWJIH HAX CYIb(paToM HATPHs, ACKaHTUPO-
BaIM W KOHICHTPHPOBATH, TIOJydass HCOYHIICHHBIA TNPOIYKT, KOTOPBIH OYHINAIHA KOJOHOYHOW (IdII-
xpoMmaTorpaduei (monpoBanue rpaaueHToM Metanon/JIXM). TloaydeHHyI0 cMeCh OTIOTHUTEIHLHO OYHINAIH C
nmomonipio mpenapatuBHoit BOXKX/macc-ciektpomeTtpun (koionka C18, smionpoBaHHWe TPaHEHTOM CMECH
ACN/H,0, conepxameii 0,15% NH,OH), norxy4as npoayxr (2,68 t, 58%).

'H SIMP (400 MI'1i, dg-IMCO): & 12,11 (yump.c, 1H), 8,80 (c, 1H), 8,67 (c, 1H), 8,37 (¢, 1H), 7,60 (z,
1H), 6,98 (1, 1H), 4,53 (ar, 1H), 3,27 (ax, 1H), 3,19 (an, 1H), 2,48-2,36 (M, 1H), 1,86-1,76 (M, 1H), 1,68-1,13
(M, 7TH); macc-cniextp (ES): 307 (M+1).

Korza mpoayKT BBLAEISUTH B BUAE CBOOOJHOTO aMUHA, IMPOIYKT TOCIE YAANCHHUS 3alIUTHON TPYHIIBI OYH-
manu npenapatuBHoii BOXX (kononka C18, amouposanue rpaguentoM cmecu ACN/H,O, conepxamieit 0,15%
NH,;OH) Bmecto npenaparusnoit BOXX (xononka C18, amonposanue rpaguentom cmecu ACN/H,0, coxep-
wameit 0,1% TOVYK). 3to ynomsayto kak "mMomudukanus G". Pe3ynpraTsl CyMMHUpOBaHBI B TaOJIHIE B COOT-
BETCTBUU CO CIENYIOUIEH CTPYKTYPOH.
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Crioco6
TNOJIyJYeHUS U
XUPaJIbHOTO
pasneseHns

Macc-
IpumMep N HaspaHne R", R” CIIEKTP
(M+H)

TpudTopaneTaTHad COJIb
(3R) —3-umrIoneHTmiI-3- [4—
(7H-nmppouo [2, 3—

d] mupuvmayH-4-umn) -1H-
nmpasosn—1-

1] IPOIaHHUTPUIIA U /[::> -

67 TpudTopaleTaTHAS COJb Uy 21 307 Tpuvep. 67
(33) —3-umkoneHTmiI—-3-[4—
(7H-nupposo [2, 3—

d] mupuvmanH-4-umn) -1H-
nmpasosn-1-

1] NpONaHHU TP

IMpumep A. Ananus kunassl JAK in vitro.

JlaHHBIE COEAMHEHHS TMPOTECTHPOBAHBI HA MHTHOMPYIONIYI0O aKTUBHOCTH B OTHOIIeHWH MuineHeld JAK B
COOTBETCTBHU CO CIEAYIONIUM aHAIM30M in Vitro, onrcanHbiM in Park et al., Analytical Biochemistry 1999, 269,
94-104. Kataimurnaeckue gomenbl JAK1 (a.a. 837-1142), Jak2 (a.a. 828-1132) u Jak3 (a.a. 781-1124) yenoseka
¢ N-konrneBsM Tarom His skcmipeccrpoBaiy ¢ HCMOIB30BaHNEM OaKyIIOBHpYyca B KJIETKaX HACEKOMBIX M OYHIIIA-
. Katamntndeckyro aktuBHOCTh JAK 1, JAK2 or JAK3 oneHuBanyu myteM H3MeEpeHus cTeneHu hochopuimpo-
BaHUS OHOTHHHIMPOBAHHOTO TenTraa. PochOopMIMpOBaHHEIN MENTH 00HAPYKUBAJH C TIOMOIIBI0 METOMA TO-
MOTeHHOI1 (uryopecueHunu ¢ BpeMeHHbIM paspemieHreM (HTRF). 3nauenust ICsy coenmHenui 1t Kaxaoil Ku-
Ha3bl U3MEPSUIN B PEaKIMOHHBIX CMECsX, KoTopble coaepxainu pepment, AT® u 500 HM nentuzna B 50 MM Oy-
tepe Tris (pH 7,8) co 100 MM NaCl, 5 MM DTT u 0,1 mr/mi (0,01%) BSA. Konnenrpamus AT® B peakiusix
cocraBisana 90 mxn misg JAK1, 30 MxM g JAK2 u 3 MxM ans JAK3. Peakuuu npoBoauiau mpu KOMHaTHOU
TeMIepaType B TeueHHe | U u 3aTeM ocTaHaBIMBaNU ¢ ucnonb3oBaHueM 20 mkxa 45 MM EDTA, 300 sM SA-
APC, 6 ’M En-Py20 B Oydepe nnst ananuza (Perkin Elmer, Boston, MA). CBsi3bIBaHNE ¢ MEYEHHBIM €BPOIIHEM
anTuTeNoM npoucxoamio B Teuenne 40 muH u curdan HTRF usmepsinu Ha tutanmerroM puaepe Fusion (Perkin
Elmer, Boston, MA). Coenunenus, umeniue 3uadennst ICsy 10 MkM uimu MeHbIIe Jiis 11000 U3 BEINICYKa3aH-
HeIM MuIeHe# JAK, paccmaTprBany Kak akTUBHEIE.

ITpumep B. Knerounsie ananussl.

OmHO WM HECKOIBKO OMUCAHHBIX COCTMHEHUH OBUIO MPOTECTHPOBAHO HA MHIHMOMPYIOMIYI0 aKTHBHOCTH B
oTHomeHnnu munienet JAK B cooTBeTcTBUHU 1O KpalHEH Mepe ¢ OTHUM U3 CIEAYIOMIUX KIETOYHBIX aHATH30B.

PakoBble KIICTOUHBIC JIMHUH, 3aBUCHMBIC OT LIUTOKMHOB U COOTBETCTBEHHO CHI'HAIBHOW TPaHCIYKIUH
JAK/STAT, pasmemanu B ruianmerax u3 pacuera 6000 kineTok Ha JyHKY (96-myHOUHBIH (popMaT IuiaHmiera) B
RPMI 1640, 10% FBS B mpucyrcTBuu 1 Hr/Mi noaxonsmiero nutokuHa. CoeMHEHUS JOO0aBISUTH K KIICTKAM B
IMCO/cpene (xoneunas korunentpanust 0,2% JAMCO) u uakyoupoBamu B Teuenue 72 4 npu 37°C, 5% CO..
OneHNBa M BIUSIHAE COCAMHEHUS Ha BBDKMBAEMOCTH KIICTOK C HMCIOJIB30BAaHUEM JIIOMHHECIEHTHOTO aHAIN3a
BeDkuBaeMocTH kietok CellTiter-Glo (Promega) ¢ nmocnenyronieli Konn4ecTBeHHO oLeHKO# ¢ moMonipio Top-
Count (Perkin Elmer, Boston, MA). [TapayinenbHo u3MepsuTd MOTEHITHANBHBIN HEeeHCTBEHHBIH dQ(heKT coenn-
HEHUU C HCTOJb30BaHUEM He ympaBisieMod JAK kieTouHOW JIMHUM € TaKUM K€ CaMbIM MPHUHIUIIOM BBIBOJIA
IaHHBIX B aHanm3e. CoenuHenns, nMvepmue 3HaueHuA [Csy 10 MKM Wil MEHBIIIE C CENeKTUBHOCTBIO IS yIIPaB-
nsemort JAK mpomudepanun, paccMaTpuBaiM Kak akTHBHBIE. Bce dKCIEpUMEHTH MPOBOJMIN B JIBYKPATHOM
TTOBTOPHOCTH.

BrrreykasanHble KJIETOYHBIC JTHHUN TAKXKE MOTYT OBITH MCIIOJB30BAHBI IS UCCIEIOBAHUS ICHCTBUS CO-
eMHeHui Ha pocopumpoBanue kuHa3 JAK uian moreHIManbHEIX cyocTpaToB B psiMoM (5'-3") HanpaBiieHHH,
takux kak oenku STAT, Akt, Shp2 nnn Erk. /lanHble 3KCTIEPUMEHTHI MOTYT OBITH BBITIOJHEHBI TIOCIIE BBIPAIIIU-
BaHMs KJIETOK Ha MHUHUMAJIBHOHN cpeie 0e3 IIUTOKMHOB C MOCIEAYIOMNM KPAaTKUM TIEPHUOJIOM IIPEABAPUTEIHHOM
MHKYOAIMM C COeTMHEHHEM (2 U WIIM MEHbIIE) ¥ CTUMYJISIIAEH INTOKUHOM B TeUCHHE TIPHOIN3UTENBHO | 4 Hin
MeHbIIIe. beskn 3aTeM SKCTparupyror U3 KJIETOK M aHAJIM3UPYIOT METOAaMH, 3HAKOMBIMHU CIIEIHaCTaM B JaH-
HOW 00yacTH, BKIItOYasi BecTepH-OoTTUHT miu ELISA, ¢ ucrmons30BaHHEM aHTHUTEN, KOTOPEIC Pa3mHyaroT (hoc-
(dhopunmupoBaHHbIe M 00mIHe OeNkW. B MaHHBIX SKCIIEPUMEHTaX MOXHO HCIIONB30BaTh OOBIYHBIC WM PAKOBBIE
KJIETKH JUI MCCIIEOBAHMSA aKTUBHOCTH COCIHMHEHUI Ha OWOJIOTHIO BBDKMBAHHUS OIYXOJEBBIX KJIETOK WM Ha
MeInaTOPHI BOCTIAJIMTENBHOTO 3a00neBanus. HanprMep, B OTHOIIEHUH TTOCIEAHETO IUTOKUHEBL, Takue Kak [L-6,
IL-12, TL-23 nnm IFN, MOXXHO HMCTIONB30BaTh ISl CTUMYJAIMU aktuBanun JAK, mpuBomsmeit k ¢pocdoprmpo-
BaHuto Oenka(oB) STAT u MOTEHIMAIBLHO K TPAHCKPHUITIIMOHHBIM MPOPIIIIM (OIICHUBAEMBIX TI0 paHXHPOBAHHO-
My psny uian metonoMm qIILP) wim mpoayupoBaHuio W/ cekpennn 0eakoB, Takux kak IL-17. CriocoOHOCTh
COEIMHEHUH MHrMONPOBATH AaHHBIE OTIOCPEIOBAaHHbIC ITUTOKMHAMH JAEHCTBUS MOXKET OBITH U3MEPEHA C HCIIOJIb-
30BaHUEM CIIOCOOO0B, OOBIYHBIX /ISl CIIEUAIIICTOB B TAHHOW 00JIaCTH.

JlaHHBIE COEMHEHMS TaKXKE MOTYT OBITH ITPOTECTHPOBAHBI Ha KJIETOYHBIX MOJAENSAX, Pa3pabOTaHHBIX IS
OLICHKH X 3((GEKTHBHOCTH U aKTUBHOCTH NMPOTHB MyTaHTHBIX JAK, Hanpumep myrtammn JAK2V617F, oGHapy-
JKMBAaEMOM NpH MHEJIONIHBIX NMpoiar(epaTHBHBIX HApYIICHUSIX. B MaHHBIX SKCIIEPUMEHTAX 4acTO HCIIOJIB3YIOT
IIUTOKMH3aBUCUMBIE KIJIETKH FeMaTOJOTHIECKOTO TIPOUCX0okaeHus (Hanmpumep, BaF/3), B KOTOpbIe SKTONMUYECKH
akcnpeccupyioT kuHa3sl JAK aukoro Tuma wnm myTtantHble kuHa3el JAK (James, C., et al. Nature 434:1144-
1148; Staerk, J., et al. JIBC 280:41893-41899). Koneunas Touka BKIIOYAET BIUSHUE COSAMHCHHIA HA BEDKUBAHUE,
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nposudeparmio ki1etok u pepopunmuponannsie 6enkn JAK, STAT, Akt win Erk.

J1J1s1 HEKOTOPBIX COeMHEHUH TAaHHOTO N300peTeHus Oblia MiIM MorJia OBITh OLICHEHa MX aKTHBHOCTH B OT-
HOIIIEHWW MHTHOUpoBaHus nponudepanun T-kinerok. Takoi aHamu3 MOKHO paccMaTpHBaTh Kak BTOPOMW ITUTO-
kuH (T.e. JAK)-ynpaBnseMbIii aHamu3 nposmdeparviv ¥ TaKKe YIPOIICHHBIN aHAIN3 UMMYHHOU CYITPECCHH HITH
MHrHOMPOBaHUA NMMYHHOH akTWBanuu. Jlajmee MpUBEAEHO KpPaTKOE OMICAHUE TOTO, KaK TaKWe SKCIIEPHIMEHTHI
MOTYT OBITh TIpPOBeNeHbI. MoHOsIEpHBIE KieTkn nepudepudeckoir kposu (PBMCs) momydaior u3 00pasion
IIETPHON KPOBH YeJIOBEKa C MCIoJb3oBaHneM Mmeroaa pazaeneHus Ficoll Hypaque, n T-knetku (ppaxmwst 2000)
MOTYT ObITh ToTy4eHbl n3 PBMCs mytem knaccudukanuu npu odoramennd. CBekeBblfeieHHbIe T-KIIETKH de-
JIOBEKa MOXKHO COXPAHAThH B KynbTypaibHO#l cpene (RPMI 1640, nomonuennsiii 10% ¢etanpHOil ObIubeil CHIBO-
potk, 100 ex./vt mernmpumHa, 100 MKI/MI CTpENTOMAIIHA) ipH wioTHOCTH 2% 10° Kitetok/mit pu 37°C 1o 2
nueit. nst crumynupoBanHoro 1L-2 ananusa mposmdepanny kieTok T-KJIeTKH IepBoHaYaubHO 00padaThIBaIN
¢uroremarrmoriauHoM (PHA) B xoHeuHo# xoHneHTpanuu 10 Mxr/mi B Teuenue 72 4. [locne omHOKpaTHOM
npoMbiBkr PBS 6000 xireTok/myHKy pazmeniany B 96-IyHOUHBIX TUIAHIIETaX U 00pabaThIBal COCIUHEHHUSIMH B
Pa3NMyYHBIX KOHIEHTPAIMAX B KyJIbTypaibpHOW cpene B npucyrctBuu 100 En/mn IL-2 venoseka (ProSpec-Tany
TechnoGene; Rehovot, Israel). [Inanmersr uakyouposany npu 37°C B TedeHne 72 9 ¥ OIIEHUBAIIN WHICKC MPO-
madepany ¢ UCIOIb30BaHKWEM JtoMHHeceHTHBIX peareHToB CellTiter-Glo B cOOTBETCTBHM C TPOTOKOJIOM,
npeiaraeMeM npousBoanteneM (Promega; Madison, WI).

IIpumep C. IIpotuBoomyxoneBas 3QGEKTUBHOCTS in Vivo.

OmnmcaHHBIC 3/1€Ch COSIMHEHHUS MOTYT OBITh OLIEHEHBI Ha MOJEINAX KCCHOTPAHCIDIAHTaTa OITyXOJIH YeIoBe-
Ka ¥ MBI C HAPYIIEHHBIM HIMMYHHTETOM. Hanpumep, omyxo1eBoreHHBIH BapHaHT ILIa3MaIllUTOMHOM KIIETOd-
HoW JimHUA INA-6 MOXET OBITh MCIIOIB30BaH I TOIKOKHOH MHOKYJsimuy Mbimern SCID (Burger, R., et al.
Hematol J. 2:42-53, 2001). MMeromue omyxoJib )KUBOTHBIC 3aTEM MOTYT OBITh CIIydallHBIM 00pa3oM pa3aeiieHbI
Ha TPyl 00pabOTKU JIEKapPCTBEHHBIM CPEICTBOM M 00pabOTKH Miarne®o, 1 UM MOXXHO BBOJHTH Pa3IUMIHBIE
JI03bI COEIMHEHUH C MOMOIIBIO JF0OOro Yuciaa OOBIYHBIX IyTEH, BKJIIOYas IepopanbHOE, BHYTPHOPIOMIMHHOE
WM HENPEpPBIBHOE BIIMBAaHKE C HCIIOJIL30BAaHHEM MMIUIAHTUPOBAHHBIX HACOCOB. 3a POCTOM OITyXOJICH CIEIAT C
MCIIOJIb30BaHUEM IITaHreHIMPKYIs. [lanee oOpasibl omyxoseld MOTyT ObITh COOpaHsbI B JII000H MOMEHT BPEMEHH
MocJIe Havala JICYCHHUS IS aHAJIN3a, KaK OMKCAHO BhIe (puMep B) muis olleHKH ASWCTBUS COCAMHCHUN Ha aK-
TuBHOCTh JAK W CHTHANBHBIX IyTeH B MPsIMOM HampaBieHHU. KpoMme TOro, MOXKeT OBITh OIICHEHA CEIICKTHB-
HOCTh COCTUHEHHUH C MCIIOJIB30BAHUEM MOJIENEH KCEHOTPAHCIUIAHTATA OMYXOJH, KOTOPBIE YIPABISIIOTCS IPYTH-
MU U3BECTHBIMH KHHa3aMu (Harmpumep, Ber-Abl), Takoii kak Mozens omyxonn K562.

ITpumep D. TecT KOHTAaKTHOTO 3aMEJIJIEHHOTO TUIIEPYYBCTBUTEILHOI'O OTBETA HA KOYKE MBIIIIECH.

OrnucaHHbIC 371€Ch COSIUHEHHSI TAKKE MOTYT OBITh POTECTUPOBAHBI HA WX 3P(EKTUBHOCTH (MHTHOMpPOBa-
Hus mumnener JAK) Ha ynpasmseMoil T-kileTkaMyd MBIIIMHON MOJIENH 3aMeIJIeHHONW THUIepYyBCTBUTEIHLHOCTH.
KoHTaKTHBIN TUNEpYyBCTBUTEILHBIA OTBET 3aMEICHHOTO THIa Ha Koxke Mblieit (DTH) paccmarpuBaeTcs kak
[CHHAs MOJICNTh KJIMHUYECKOTO KOHTAKTHOTO JAEPMATUTa M JAPYTUX OMOCPEIOBAHHBIX T-mrMdonuraMu mMMYyH-
HBIX HapyIICHUH Ha KoXke, Takux Kak ncopuas (Immunol Today. 1998 Jan; 19(1):37-44). Meimmustit DTH umeer
MHO)KECTBO OOILIMX XapaKTEPHCTHK C IICOPHA30M, BKIIIOYasi IMMYHHBIH HHHILTPAT, COIYTCTBYIOIIEE yBEINYe-
HHE KOHIEHTPAIMN BOCHAJIUTENILHBIX IIATOKMHOB U THIIEPIIPOJIUdEpaiio KepaTHHOIIUTOB. Kpome Toro, MHOTHE
KJIACCHI ar€HTOB, KOTOPHIC ABJISIOTCS 3PPEKTHUBHBIMHU IS JICUCHUSI IICOPUa3a B KIMHUKE, TAKKE SBISIOTCS (-
¢exruBHBIME nHrHONTOpamMu DTH oTBeTHO# peakiyuu y mbleid (Agents Actions. 1993 Jan; 38(1-2):116-21).

B nennr 0 u 1 meimeit Balb/c ceHcnOMnmmM3upoBaim ¢ MOMOIIBI0O MECTHOT'O HAHECEHHS Ha WX BBIOPUTYIO
OpIOIIHYIO TOJIOCTh aHTHreHa 2,4-muHuTpo-propdensona (DNFB). Ha 5 neHp uaMepsii TONIUHY yIIeH ¢ nc-
MOJIF30BAHNEM HHXCHEPHOTO MHKpOMeETpa. V3MepeHHs perucTpHpOBajl U MCIIOIB30BAIN B KauecTBe 0a30BOH
muanE. O0a yxa )XKMBOTHBIX 3aTeM obOpabateiBaiii DNFB mytem mectHOro HaneceHus Bcero 20 Mk (10 Mxr Ha
BHYTPEHHIOIO YITHYIO pakoBHHY M 10 MKJI Ha BHEIIHIOIO YIIHYIO pakoBHHY) Ipu KoHIeHTpanuu 0,2%. B mpo-
MEXKYTOK OT 24 110 72 4 mocie o0paboTKH OMATh MPOBOIUIN U3MepeHue ymeil. O0paboTKy TECTUPYEMBIMH CO-
€/IMHEHUSIMU TIPOBOJMIIM Ha TPOTSDKEHUH (a3 CEHCHOMIM3alui 1 00paOOTKH BELIECTBOM, BBI3BIBAIOIINM BBIpa-
601Ky aHTHTEIN (IeHb | - 1eHb 7), Wiy nepen ¥ Bo BpeMs a3kl 00pabOTKH BEIECTBOM, BBI3BIBAIOIIUM BHIPaOOT-
Ky aHTHTel (00b19HO nocne aus 4 1o aus 7). O6paboTKy ¢ HCHONB30BaHUEM TECTUPYEMBIX COCTUHEHHH (B pas-
JUYHBIX KOHICHTPAIMSX) MPOBOAMIN WM CHUCTEMHO, WJIA HApYXHO (Hapy)KHOC HAHCCCHHE JICKAPCTBCHHBIM
cpeAcTBOM Ha ymu). D} EeKTHBHOCTh TECTUPYEMBIX COCIMHEHHH MOKa3bIBAIN IIyTEM yMEHBLIEHUs OTEKa yxa
10 CPaBHEHHIO C CHTYyaIlMeH B OTCYTCTBHE OOPaOOTKH JIeKapCTBEHHBIM cpencTBoM. COeanHEHS, BBI3BIBABIINE
ymenbienne Ha 20% wnm 6oree, paccMaTpuBaiich Kak 3(dekTuBHBIE. B HEKOTOPHIX SKCIEPUMEHTaX MPOBO-
I 00paboOTKy MBIIIEH BEIIECTBOM, BBI3BIBAIOIINM BHIPAOOTKY aHTHTEIN, HO HE MPOBOAWIN CCHCHOMIH3AIINH
(oTpHuIaTENBHBIH KOHTPOJID).

WNurnbupyromee nericteue (naruoupyromas aktuBanus nmyteld JAK-STAT) mns TecTUpyeMBIX coeanHe-
HUH MOXKET OBITh TIOATBEPIKACHA ITyTEM UMMYHOTUCTOXMUMHYECKHUX aHanm30B. Axktusarus mytu(ei) JAK-STAT
NPUBOAMT K 00pa30BaHMIO M MEPEMEIICHNIO (PYHKIMOHAIBHBEIX (PaKTOPOB TpaHCKpHIIMU. Kpome Toro, mpuToK
UMMYHHBIX KJICTOK ¥ TIOBBIIICHHAS MPOIH(EPanuy KePaTHHONUTOB TAKXKE JOJDKHBI 00CCIICUYNBATh YHUKAIBHBIN
npoduIIb SKCIPECCHU B yX€, KOTOPBIH MOXKET ObITh MCCIIEIOBAH W KOJIMYECTBEHHO OlleHEH. DUKCHPOBaHHBIC B
(opmanrHe W BCTaBJICHHBIE B napaduH cpe3bl yxa (mosydyeHHble nociie ¢a3sl 00paboTKH BEIIECTBOM, BBI3BI-
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BAIOIMM BBIpAOOTKY aHTHUTEN Ha Mozxenn DTH) moaseprann HMMYyHOTMCTOXMMUYECKOMY aHAIU3Y C MCIOIb30-
BaHMEM aHTHTEJa, KOTopoe crenuduuecku BzaumoaeicTByer ¢ GocopunupoannsiM STAT3 (kiaon S8E12,
Cell Signaling Technologies). Yim mplmiei a1 cpaBHEHUsT 00padaThIBaIl TECTUPYEMBIMUA COSIMHEHHUSIMH, HO-
CUTEJIEM WIIH JIeKcaMeTa30HOM (KITMHHYeCKU 3D PeKTHBHOE JIedeHHe TICOpra3a) Uik OCTaBISIN 0e3 KaKkor-Truoo
obpabotku B momenun DTH. Tectupyemble cOeAMHEHHUS W JIEKCAMETa30H MOTYT BBI3BAaTh aHAJIOTUYHBIE TPaHC-
KPHUIIIIMOHHBIC M3MEHEHUS KaK KaueCTBEHHO, TaK W KOJUYECTBEHHO, M KaK TECTHPYEMBbIE COSAWHEHHS, TaK U
JIEKCaMeTa30H MOTYT CHI)KAaTh KOJMYECTBO MHMUIFTPOBAHHBIX KJIETOK. Kak cucTeMHoe, Tak ¥ MECTHOE BBEJle-
HHUE HCITBITHIBAEMBIX COCIMHEHHH MOKeT 00eCreynTh MHIHOUpYIoIee ASHCTBHUE, T.€. YMCHBIICHHE YHCIa HH-
(bMITBTPOBAHHBIX KJIETOK M MHTHOMPOBAHUE TPAHCKPUIIMOHHBIX H3MCHCHUH.

[Mpumep E. [IpoTnBoBoCcnamuTensHast akTHBHOCTD in Vivo.

JJ1st onMcaHHBIX 3/1eCh COSANHEHNI MOXKET OBITh MJIH ObLIa NMpOBeIeHa OLIEHKa Ha MOJIEIISIX TPBI3YHOB M HE
TPBI3YHOB, pa3paO0TaHHBIX ISl PEIUIMKALMK €JMHCTBEHHOTO MJIM KOMIUIEKCHOTO BOCITAJIUTENBLHOTO oTBeTa. Ha-
HpUMeEp, MOJIENb TPHI3YHOB JUISl apTPUTa MOXKET OBITH MCIIOJIb30BaHa ISl OLICHKH TEPaleBTHUECKOTO TOTEHIIHA-
Ja COeTMHEHHH, JO3UPOBAHHBIX B MPOQMIAKTHIECKUX MM TEPaNeBTUUECKUX LeisiX. JlaHHble MOAenr BKIIOYa-
0T, HO HE OTPaHUYMBAIOTCS YKa3aHHBIM, MBIIIUHBIN WM KPBICHHBINH MHIYIIUPOBAHHBIA KOJIJIATEHOM apTpHT,
KPBICUHBIN aJbI0BAaHTHHIYIIUPOBAHHBIH apTPUT U WHAYIIMPOBAHHBIA aHTUTEJIOM K KOJUIareHY apTPHUT. AyTOMM-
MYHHBIE 3200JIeBaHMS, BKJIIOYAs, HO HE OIPAaHMYMBAsICH yKa3aHHBIM, PACCESHHBIA CKIIEPO3, CaXapHbBIH auader
Tuna I, yBeOPETHHUT, THPCOUANT, OYIEO00CTUHATIBHBIN Mapanny, IMMYHOTJIOOYJIHHOBBIE He(POIaTHH, MHOKAp-
AT, aJUICPTHYECKH PEaKINy AbIXaTeNbHBIX IyTed (acTMa), BOJTYAHKY FIIM KOJHUT, MOTYT OBITH WCIOJIH30BAaHBI
JUTS OIICHKH TEPaTleBTUIECKOTO MOTEHINATa OMUCAHHBIX 3/IeCh COenHEeHNH. [lanHbIe Moaeny Obun pa3paboTa-
HBI HayYHO-HCCIIEI0BATEIbCKUM COOOIIECTBOM M 3HAKOMBI crienaiicTaM B 1anHoi oomactu (Current Protocols
in Immunology, Vol 3., Coligan, J.E. et al., Wiley Press.; Methods in Molecular Biology: Vol. 225, Inflamma-
tion Protocols., Winyard, P.G. u Willoughby, D.A., Humana Press, 2003).

Paznnunble MomuduKayyu U300peTeHNs B JOMOJIHEHNE K OMMCAHHBIM 3/1€Ch OyAyT OYE€BUAHBI CIICIIHAIIN-
CTaM B JIJaHHOW 00JIacTH M3 BBINIENIpHBEAeHHOTO onucanus. [Ipeamnonaraercs, 4ro Takue MOAM(MHUKALNY TTOTIa-
JIaroT B 00beM mpuaraeMort popmyisl m3o0petenns. Kaxnmas ccpuika, MPOIUTHPOBAaHHAS B HACTOSINEH 3asBKe,
BKJIIOUEHA B HEE ITYTEM CCBUIKH BO BCEH CBOEH MOJIHOTE.

DOOPMYVYIJIA N30BPETEHNA

1. JlekapCTBEHHOE CPEICTBO IUIA JCUeHHsS UCTHHHOW noyunutemun (PV) y manmenTa, rie ykazaHHOE 3a-
OoJsieBaHne cBA3aHO ¢ akTHBHOCTHIO JAK, BKITtouaromiee TepaneBTHYECKH 3(PEKTUBHOE KOJINYECTBO COEIMHE-
HUS, KOTOpOE HpeACcTaBiIseT coboi 3-mukionentui-3-[4-(7H-muppoo[2,3-dmupumuana-4-nn)-1H-mpazon-1-
WJI|TIPONaHHUTPWIL, WJIH €To (hapMalleBTHYECKU IPHEMIIEMYIO COJIb.

2. JlekapCTBEHHOE CPENCTBO TI0 1.1, TJie yKa3aHHOE COEAMHEHHWE WM COJb IpeacTraBisier coboit (3R)-3-
nukIoneHTui-3-[4-(7H-mappono[ 2,3 -d jmupumuaua-4-win)- 1 H-upason- 1 -uin JnponaHHuTpun . Wik ero  ¢apma-
[EBTHYECKH ITPHEMIIEMYIO COJIb.

3. JlekapcTBEeHHOE CPEACTBO MO 1.1, TAe yKazaHHOE COCOUHEHHE WIIM COJIb MpeacTaBiseT codoi (3S)-3-
nukIoneHTi-3-[4-(7H-muppono[ 2,3 -d jmupumuauna-4-win)- 1 H-upason- 1 -ui JnponaHHuTpun . Wik ero  ¢gapma-
[EBTHYECKH ITPHEMIIEMYIO COJIb.

4. TlpumeHeHHE COEAWHEHHS, KOTOpOE TMPEACTaBIsieT coboit 3-mukmoneHTwi-3-[4-(7H-muppoio[2,3-
d]mupumunna-4-un)-1H-nimpazon- 1 -nin|nponaHHUTpHI, WK ero (apManeBTHIECKH IPHEMIIEMON COJH IS Jie-
YeHUs! NICTUHHOM nonuiuremud (PV) y nanuenra, rae ykasanHoe 3a001eBaHHE CBS3aHO C akTHBHOCTHIO JAK.

5. Ilpumenenue 1o m.4, rae YKa3aHHOE COCIWHCHHE WM COJb IpeacTaBisieT co0oi (3R)-3-nukmoneHTw-
3-[4-(7H-muppouo[ 2,3-dJmupumuaun-4-uin)- 1 H-mmupa3zoon-1-un]nponanHuTprl min ero ¢apMareBTHYECKH NpH-
€MJIEMYIO COJIb.

6. [Ipumenenue 1o 1.4, e yKa3zaHHOE COSIWHEHUE WU COJIb IpeacTaBisier co0oit (3S)-3-nukmoneHTu-
3-[4-(7H-uppoio[2,3-d jmupumunann-4-nn)- 1 H-mupa3o- 1 -uia | mpomaHHuTPUI WK €ro (hapMaleBTHUECKH TPH-
EMIIEMYIO COJIb.

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB
Poccusi, 109012, MockBa, Manblii Yepkacckuit nep., 2
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