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COEJIUHEHUWA JIA VJIVUIIEHUA CIUIAMCHHI A MPHK

CcbuikM Ha POACTBEHHBIE 3asBKU

Jns  HacTosmero u300peTeHHs HCIPALINBAETCS IPHOPUTET MO MPENBAPHUTEIBHBIM
3assBkaM Ha nateHThl CIIIA Ne 62/104,547, nomannoii 16 siuBapst 2015 roma, u Ne 62/180,380,
nopaHHoi 16 uroHs 2015 ropa, MOMHBIN TEKCT KaXKAOW U3 KOTOPBIX BKJIKOYEH B HACTOALLYIO
3as1BKYy NOCPEACTBOM CCBUIKH.

Crnioncupyemsle penepaibHbIM ITPABUTENBCTBOM UCCIIENOBAHMS U Pa3pabOTKH

Hacrosimee nzobperenne Obuto crioHcupoBaHO [IpaBUTENBCTBOM B paMkax rpaHta Ne
UOINS078025, Beimannoro HanmonansusiMu MHCTHTYTaMu 3npaBooxpaHeHus. [IpaButenbcTBo
UMeEET OIpe/IeNIEHHbIE ITPaBa Ha JaHHOE U300peTeHHe.

Ilepeuenb nocnenoBaTeabHOCTEN

Ota 3asBKa comepxut IlepeueHb mocienoBaTeNbHOCTEH, KOTOPBIA ObUT MPEACTABIEH B
3eKTpoHHOM Buze B Bune XML-¢aiina ¢ umenem 49078-0010EA3 SL ST26.xml. Dtor XML-
aiin, cosnanublii 2 nexkabps 2022 roxa, umeet pasmep 28 419 Gaiir. CBeneHus, conepskamecs
B 3ToM (aitne XML, NOJHOCTBIO BKIIFOUEHBI B JIaHHOE ONHCAHHE MOCPEACTBOM HACTOSIIEH
OTCBUIKH.

OO6nacTh TEXHUKH, K KOTOPOH OTHOCUTCSI M300peTeHne

Hacrosiiuee n3obpereHne kacaercsi COETMHEHHH IS JISUEHUs] Hapy IIEHHH, CBSI3aHHBIX C
HenpaBmwIbHO crutaiicupoBanHoi MPHK, u Oonee KOHKpPETHO — NPOHM3BOIAHBIX KHHETHHA,
NpeqHa3HAYEHHBbIX JIs JIEUeHUs] CeMEWHOM MHU3aBTOHOMMHM Y HYXKJAIOLIUXCS B TAKOM JIEUEHUU
MAIEeHTOB.

IIpennoceuiku co3qaHust

Cewmeitnass nm3aBroHomusi (familial dysautonomia, FD) (MIM#2239001), u3BecTHas
TaKke Kak cuHapoM Palinu-/les nnm BpoxkieHHasi CeHCOpHasi aBTOHOMHasi Heliponatus III tuna
(HSAN-III), siBisteTcst HauOosiee N3BECTHBIM M YaCTO BCTPEYAIOLIUMCS MPEICTABUTEIIEM IPYIIITbI
BPOXKIEHHBIX CEHCOPHBIX aBTOHOMHBIX Herpomnatuii (HSAN), xapakrepusyromuxcs o0mmupHON
CEHCOPHOW W pas3NuMYHOW aBTOHOMHOHN nucdynkuueil. FD Hapymaer pa3BuTHe HEHPOHOB U
CBsI3aHA C MPOTPECCHUPYIOLIEH NereHepanell HelpoHOB. HapyieHus 3aTparuBarOT HECKOJIBKO
CUCTEM, YTO MPUBOAUT K 3HAYUTEIBHOMY YXYLICHUIO KauecTBa >KU3HU U NPEKIEBPEMEHHON
cmeptu. FD Bb3biBaercs mytanusmu B reHe IKBKAP, u Bo Bcex ONMMCaHHBIX K HACTOSILIEMY
MOMEHTY KJlaccax 3Toro 3aboneBaHusi HaOmomaercs MyTanus HHTpoHa 20, pe3ysibTaTom
KOTOPOI1 sIBIIsieTCst 0co0ast cxeMa TKaHeCe(pUIecKoro mporycKa 3K30Ha.

Cm. Taxke, Hampumep, paboter Shetty et al. Human Molecular Genetics, 2011,

20(21):4093-4101; Axelrod et al. Pediatric Research, 2011, 70(5):480-483; Gold-von Simson et
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al. Pediatric Research, 2009, 65(3):341-346; Yoshida et al. PNAS, 2015, 112(9):2764-2769; u
Me:xnyHaponHble nateHTHbIE 3asiBku WO 2015/005491, WO 2010/118367 u WO 2014/124458,
MOJTHBII TEKCT KOTOPBIX BKJIFOUEH B HACTOSIIYIO 3a5BKY MOCPEACTBOM CCBUIKH.

Cnenyer mnoOHMMAaTh, YTO ONpEAENEHHbIE OTIMYUTENbHBIE IPHU3HAKH HACTOSINEro
U300peTeHns, KOTOpbIe Ui SICHOCTH OIMCAaHbl B KOHTEKCTE YaCTHBIX BApUAHTOB
OCYIIECTBJIEHHUs, MOTYT TaKXe IPUCYTCTBOBaTh B KOMOMHAIMM B OJHOM BapHaHTE
ocymecTsieHus. 1 Hao00poT, pa3nuyHble OTIIMIUTENbHbIE IPU3HAKH HACTOALIETO N300pEeTeHus,
KOTOPBIE JUIsI KPATKOCTH OIMHCAHBI B KOHTEKCTE OJJHOI'O BAPHAHTA OCYIECTBJICHHS], MOTYT TAK)Ke
PEaM30BbIBATHCS MO OTAEIBHOCTH MITH B JFOOO0H MOIXOsm el oAKOMOMHALIUH.

Kpatkoe onucanmne nzo0pereHus

B nacrosimem nzobperenuu onucanbl coequneHust popmyisl (I):

@

WK UX (papMalieBTUYECKH MTpHeMJIeMasi COJIb, Tie:

X! npencrasnser co6oit N unu C;

X? BbIGpaH U3 rpynmsl, cocTosmieit u3 S, N, NR%, CR? u CHR?;

X3 BBIGpaH U3 rpynmsl, cocTosmieil u3 S, N, NR?, CR* u CHR?;

X* BbIGpaH U3 rpynmsl, cocTosmeil u3 S, N, NR*, CR* u CHR*;

X" npencrasnser coboit N umu CR’;

X® npencrasnster co6oit N unu CR?;

L orcytcTByer mwim BeIOpaH u3 rpymibl, cocrosimeii n3 Ci-6 anmkuiena, Ca-¢ aTkeHUIeHa 1
C2- anxkunuiena, rae kaxnbiid Ci-6 ankuieH, Cz-6 ankeHmieH u C2-6 aJKUHUIEH HEOOs3aTeIbHO
3amerneH 1, 2, 3 wiu 4 He3aBucUMO BeIGpanHbIMU R? rpynmamu;

R! BbIGpan u3 rpymnmel, cocrosmeii u3 Ce-10 apuna, 2-6eH30(pypanuna, 4-XHHOIMHUA, 5-
6-4JI€HHOr0 rerepoapunaa U S5-O-4IEHHOIO TeTEepPOLUKIOATIKWIA, KaXABIA W3 KOTOPBIX
HEeOO3aTeNbHO 3aMeleH 1, 2, 3 uiu 4 He3aBHCHMO BBIOpaHHBIMU R rpynmami;

kaxaelii R nesapucumo Buibpan u3 ranorena, CN, NOa, Cis ankuna, Cr ankeHuna,
C26 ankunmna, Ci¢ rajporenankmna, Cis ankokcu-rpymnmsl, -C(=0)OH, -C(=0)Ci- ankuna, -
C(=0)C1-6 ranorenankuna u -C(=0)C1-6 aqKOKCH-TPYIIIIBL,

R? BLIOpaH U3 TPYMIbI, cocTosimel u3 H, okco-rpynmbl, a3umo-rpynmsl, ranorena, CN,

NOa2, Ci-6 ankuna, C2- ankernna, Cz-6 ankuamna, Cs-10 quknoankuna, Ce-10 apuna, S-10-uneHHOr0
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rerepoapuna, 4-10-unennoro rerepormkioankuna, OR¥2, C(=0)R®, C(=0)OR®?, NR“R®
C(=O)NR?R¥ -OC(=O)NR®ZR%, NRC(=0)R"?, NRC(=0)OR??, NR®C(=0)NR’R%,
NR2§(=0)2R"2, NR®2S§(=0):NR2R%, S(O)NR*R¥ 1 S(0):NR>R%, rne kaxnprii C1.6 amxun, Cs.
10 nuknoankui, Ce-10 apui, 5-10-uneHHbIl rerepoapun U 4-10-uyeHHBIH TeTEPOLIMKIOANKUII
HeoOs3aTeNnbHO 3amelteH 1, 2, 3 unu 4 HezaBUcHMO BbiOpaHHbIMU R* rpynmamu;

R’ BLIOpaH U3 Tpymmbl, cocTosimel u3 H, okco-rpynmbl, a3umo-rpynmsl, ragorena, CN,
NOa2, Ci-6 ankuna, C2- ankenuna, Cz-6 ankunmna, Cs-10 mukioankuna, Ce-10 apuna, S-10-uneHHOro
retepoapua, 4-10-unennoro rerepoumkaoankuna, OR¥, SR¥ C(=0)R??, C(=0)OR®, NR®R%,
C(=O)NR®R® -OC(=O)NR®R%, NRSC(=0)R™, NRZC(=0)OR?*, NRSC(=0)NRR®,
NR®S(=0)2R??, NR¥S(=0)NR“RE, S(O)NRZR®E u S(0):NR*R¥, rne kaxnprii C1.6 amxun, Cs.
10 uukioankui, Ce-10 apun, 5-10-uneHHblii rerepoapuil U 4-10-usieHHBIN TeTEPOLUKIOANKUI
HeoOs13aTeNbHO 3amelneH 1, 2, 3 unu 4 He3aBrUCUMO BbIOpaHHbIME R*° rpynmamu,

R* BbIOpaH U3 Tpymmbl, cocTosimel u3 H, okco-rpynmbl, a3umo-rpynmsl, ragorena, CN,
NO2, Ci-6 anxuna, C2-6 ankenuna, Cz-6 ankunmna, Cs-10 nukioankuia, Ce-10 apuna, 5-10-uneHHOTO
rerepoapuna, 4-10-unennoro rerepommknoankmna, OR¥* C(=0)R™, C(=0)OR™, NR*“R%,
C(=O)NR®R#, -OC(=0)NR%R% NR“C(=0)R®, NR“C(=0)OR®, NR“C(=O)NR*R%,
NRS(=0)2R*, NR*S(=0):NR*“R*, S(O)NR*“R* 1 S(0):2NR**R% rne kaxmprii C1-6 amkmn, Cs-
10 ukgoankui, Ce-10 apun, 5-10-uneHHbli rerepoapusi U 4-10-usieHHBIH TeTEPOLIMKIOATKIUI
HeoOsA3aTeNbHO 3aMeleH 1, 2, 3 unu 4 He3aBUCHMO BbiOpaHHbIMU R? rpynmam;

R’ BLIOpaH U3 TPyMIbI, cocTosmmel u3 H, okco-rpynmbl, a3umo-rpynmsl, ramoresa, CN,
NOa2, Ci-6 ankuna, Cz-6 ankernna, Cz-¢ ankuamna, Cs-10 muknoankuna, Ce-10 apuna, S-10-uneHHOTO
rerepoapuia, 4-10-unennoro rerepormkioankuna, OR®, SR¥ C(=0)R?®, C(=0)OR?, NR¥R%,
C(=O)NR®R®  -OC(=O)NR®R®, NRSC(=0)R®, NRSC(=0)OR?’ NRSC(=0)NRSR®,
NR®S(=0)2R?*, NR®S(=0)NRR%, S(O)NR®R® u S(0),NR*R¥, rne kaxnprii Ci-6 amxmn, Cs.-
10 nuknoankui, Ce-10 apui, 5-10-uneHHbIl rerepoapun U 4-10-useHHBIH TeTEPOLIMKIOANKUI
HeoOsA3aTeNbHO 3aMeleH 1, 2, 3 unu 4 HezaBucHMO BeiOpaHHbIMU R? rpynmamu;

RS Beibpan u3 rpymmsl, cocrosimeil u3 H, Cis ankuma, Cis ragorenankuma, Ci-s
rugpokcuankuna u Ci-6 aTKOKCU-TPYIIIIBI,

R’ BeiOpan u3 rpymmel, cocrosmeidt w3 H, Cis ankuma, CN, NO2, ORY, C(=O)R"’,
C(=0)OR®, NRRY  C(=0)NRRY, -OC(=O)NR“RY  NRYC(=0)R®’, NRC(=0)ORY’,
NRY’C(=0)NRRY NR’S(=0)2R"” u NR’S(=0)NR'RY";

R® BpIOpan w3 rpymmel, cocrosmeii u3 H, Cis amkuma, CN, NO2, OR®, C(=0)R",
C(=0)OR® NR®R® C(=0)NR®R% -OC(=0)NR®R%  NR®SC(=0)R®, NREC(=0)OR,
NRBC(=0)NRPR® NR#S(=0)2R*® 1 NR#S(=0)NR*R®;

kavicmerii R, RP2, RS2, R&2, R, RY, RS, RS, R™ RP R, R, R®S, RP, RS, RYS, R,

2

2
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RY7 RY7 RY R® R Ry R® mesasucumo BeOpan u3 rpymnmel, cocrosmeii u3 H, Ci.6 ankuna,
C26 ankenuna, Ca ankununa, Ci-s rugpokcuankuia, Ci-6 rajoreHanakuia, Ci-6 alKOKCU-TPYTIIIIHL,
-(C1-6 ankmnieH)-Ci-6 ankokcu-rpynmsl, Cs.-10 uukimoankmia, -(Ci-6 ankmieH)-Cs.10 MUKJIOAKIIA,
Ce-10 apuna, 5-10-unenHoro rerepoapuina, 4-10-4€HHOTO reTepOLUKIOATKUIA, Te Kaxabid Ci-6
ankwi, Ca¢ ankermn, Ca-¢ amkunmi, Cs.-10 nuknoankuwt, -(Cis ankmwieH)-Cs-10 mukaoankumt, Ce-10
apui, 5-10-uneHHsIit rerepoapui U 4-10-uJIeHHBINA reTEePOLMKIIOATKIIT HE00S3aTENbHO 3aMeIeH
1, 2, 3 uu 4 He3aBuCUMO BbIOpaHHbIMU R* rpynmamu;

it R u R pmecre ¢ atoMmom N, K KOTOPOMY OHM MPUCOENMHEHBI, OOBEIMHEHBI C
dbopmMupoBaHreM 5-10-unennoro reTepoapuiIbHOIO 158)0% 4-10-uneHHorO
reTepOLUKIIOANIKIIBHOTO KOJIbI[A, KaKI0€ U3 KOTOPBhIX HeoOs3aTenpHO 3amerieHo 1, 2, 3 umm 4
He3aBUCHMO BbIOpaHHbIMU R?° rpynnamu;

it R u RS Bmecre ¢ atomom N, Kk KOTOPOMY OHM MPUCOENMHEHBI, OOBLEIMHEHBI C
dbopmMupoBanrem 5-10-unenHoro reTepoapuiibHOrO WJIn 4-10-uneHHOrO
reTePOLMKIIOAIKAIBHOTO KOJbLIA, KaKA0e M3 KOTOPBIX HEoOs13aTeNbHO 3amelneHo 1, 2, 3 wiu 4
He3aBHCUMO BbiOpaHHbIME R?® rpynmamuy;

umt R u R™ Bmecre ¢ atomom N, K KOTOPOMY OHM HPUCOENHHEHBI, OOBEIHUHEHBI C
dbopmupoBanuem 5-10-unennoro reTepoapuIbHOrO WIH 4-10-unennoro
reTePOLMKIIOAKAIBHOTO KOJbLIA, KAKAOE M3 KOTOPBIX HEoOs13aTeNbHO 3amelneHo 1, 2, 3 wiu 4
HEe3aBUCUMO BbIOpaHHbIMU R?° rpynnamu;

kaxaeiii R?° nesaBucumo BuiOpaH u3 rpymmel, coctosmei us OH, SH, CN, NO,
rayorera, okco-rpymibl, Ci4 ankuna, Cz-4 ankenmna, Cz4 ankunmna, Ci4 ramorenankmna, Ci-4
uanoakmwia, Ci4 ruapokcuankuna, Ci4 ankokcu-rpymnmbl, -(Ci4 ankui)-(Ci4 amkokcen), -(Ci-
ankokcn)-(Ci4  amkokcu), Ci4 ramoreHankokcu-rpynmsl, Cs.s nukioankmia, (eHwna, 5-6-
YJIEHHOT'O TeTepoapuia, S-6-4JIeHHOrO reTepOLUKIOANKIIA, aMUHO-TpymIibl, Ci-4 aTKUIaMHUHO-
rpynmel, au(Ci4  ankwn)amuHO-rpymmbl,  kapbamuia, Ci4  ankwikapOammna, au(Ci
ankwn)kapbamuna, kapbamomna, Ci4 ankunkapbamowmna, nu(Ci4 ankwi)kapdbamounsa, Ci-
ankunkapobonuna, Ci4  ankokcukapbonmna, Cia  ankwikapOoHuiIaMuHO-TpymIbl,  Cia
ANKHUIICY Tb(POHMITAMUHO-TPpYNIBI, aMuUHOCYJIb(oHmIa, Ci4 ankunamuHocybdonmma, au(Ci-a
AJIKHJT)aMHUHOCYJIb(OHNIIA, aAMHHOCY JTb()OHMIIAMUHO-TPY TITIBI, Cia
ANKMJIAMHHOCY JIb() OHHJIAMHHO-TPY TIITHI, mu(Ci4  amKHIT)aMHUHOCYJIB(OHUITAMUHO-TPY T,
amMuHOKapOoHMaMuHO-Tpymmel, Ci4 ankunamMuHokapOoHmIaMuHO-rpynnbl U aAu(Cis amkum)
AMHHOKapOOHMIIAMUHO-TPY IIITBL;

rie kombLo, comepxamee X, X2, X’ u X' dopmupyeT UMKIOAIKMILHOE,
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reTepoapuIbHOE U T'CTEPOHUKIIOATKHUIIBHOE KOJIBLIO,

NpU YCIOBUM, Y4TO KOrja 9-uleHHOe Konblo, comepxkamee X', X2, X°, X! X" u X8,
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B HEKOTOpBIX BapUaHTax OCyLlecTBIeHMs X' mpexacrasiser coboil N. B HEKOTOpBIX
BapMaHTax ocylecTsieHus X' npeacrasnser coboii C.

B HEKOTOpBIX BapHAHTaX OCYIIECTBIEHMs X mpeacTaBisieT coboif N. B HeKoTOpBIX
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BapHaHTAaX OCYyLIeCTBIeHHs X’ mpeacTaBiseT coboii NR?. B HEKOTOpBIX BapHAHTAX
ocyiectsienust X* npencrasiser coboii CR?. B HEKOTOPBHIX BapUaHTax OCYIIECTBIEHUS X
npencrassier coboiit CHR?

B HEKOTOpBIX BapUaHTaX OCyLIECTBIeHMs X° mpexacTasiseT coboil N. B HEKOTOpBIX
BapHaHTAaX OCyLIeCTBIeHHs X° mpeacTaBiseT coboii NR’. B HEKOTOpBIX BapHAaHTax
ocymecTtsienuss X° npencrasiser coboii CR?. B HEKOTOpBIX BapMaHTax OCYINECTBIEHUS X
npencrassier coboit CHR?.

B HEKOTOpBIX BapHMaHTaX OCyINECTBIeHUs X' mpeacrasisier coboil S. B HEKOTOPBIX
BapHaHTaX ocCyllecTBieHus X' mpeiacTaBusieT coboii N. B HEKOTOpBIX BapHaHTax
ocymectsienuss X' npencrasnser coboii NR*. B HekOTOpBIX BapuaHTax OCyliecTBAeHUs X'
npencrasnser coboii CRY. B HekoTopbIX BapuaHTax ocyliuecTsieHus X' mpeacrasisier coboit
CHR*.

B HEKOTOpBIX BapHaHTax OCyIlecTBieHuss X mpencTasisieT coboif N. B HeKOTOpBIX
BapuaHTax ocylecTsnenus X' npejacrapiser coboit CR”.

B HEKOTOPBIX BapMAaHTAX OCYIIECTBIeHHs X° mpencTapiseT coboii N. B HexoTopbIx
BapMaHTax OCyIIeCTBIeHUs X® npencrasnser coboi CRE,

B HekorophIx BapmaHTax ocyiectBieHuss L mpencraBiser coboit Ci-c  alKuieH,
HeoOsA3aTeNbHO 3aMmelneHHblit 1, 2, 3 umu 4 HesaBucuMO BbiOpaHHbIMH R?* rpymmamu. B
HEKOTOPBIX BapHaHTax OCyliecTBiIeHus: L mpencrasisier codoii HesamemeHHbIi Ci-6 ankuieH. B
HEKOTOPBIX BapUaHTaX OCyluecTBieHus L mpencrasiser coOO He3aMeIleHHbIH METWICH MU
HE3aMEeILEeHHbIN 3THIICH.

B HEKOTOpbLIX BapHaHTax ocyliecTsieHus R! Beibpan m3 rpynmel, coctosmieii uz Ce.10
apuia, 5-6-4JIEeHHOrO rerepoapuwia U S-0-4J€HHOTO TeTePOLMKIIOATKUIA, KaKIbIi U3 KOTOPBIX
HEOOA3aTeNbHO 3aMeleH 1, 2, 3 umm 4 He3aBUCHMO BHIOpaHHBIME R rpynmamu. B HekoTopbIx
BapMaHTax ocyliecTBieHuss R! mpencrasnser coboit 2-6GeH3odypaHun WM 4-XUHONUHMI,
Kbl U3 KOTOPBIX HeoOsi3aTeNbHO 3amemneH 1, 2, 3 win 4 He3aBUCHUMO BbIOPAaHHBIMU R!A
rpynnaMu. B HeKOoTOpbIX BapuaHTax ocyliecTBieHus R' BbIOpaH U3 rpymmbl, cocTosimuel us 2-
oenzodypanmna, 4-xMHONMHWIA, (EHWwIa, S-6-4JIeHHOro TeTepoapmwia U S5-0-4JIEHHOTO
reTepOLIMKIIOANIKIJIA, KaKIbIi U3 KOTOPBIX HEOOs3aTeNIbHO 3aMmemeH | wiu 2 HEe3aBUCHUMO
BEIOpaHHBIME R rpynmamu. B HeKOTOpBIX BapuaHTax oCymecTBieHHs R! BrIOpaH u3 rpymmbr,
cocrositen u3 2-6en3odypanuna, 4-XUHONMHWIA, 5-0-4JICHHOTO reTepoapuia U S5-0-4JIEHHOTO
reTepOLIMKIIOANIKIJIA, KAKIbI U3 KOTOPBIX HEOOs3aTeNIbHO 3aMmeleH | wiu 2 He3aBUCHUMO
BbIOpaHHbIMM R rpynmamu. B HexoTopbIx BapuaHTax ocyinecTsienus R! BeiOpaH u3 rpynmbi,

COCTOSIIIEN U3;
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B HEKOTOPBIX BAPMAHTAX OCYIIECTBIEHHs Kaxblii R'A He3aBuCHMO BBIOpAH M3 IPYMIIbL
cocrosimein u3 ranoreHa, CN, Cis ankuna, Cis rajgoreHankuna, Ci-s aJKOKCH-TPYNIbI U —
C(=0)OH. B HeKOTOpBIX BAPUAHTAX OCYIIECTBIEHHs Kaxabli R!A HesaBucumo BLIOpaH u3

rpymmel, cocrosimed w3 CN, ¢Topa, xjopa, MeTuina, TPUPTOPMETHIIA, METOKCH-TPYIIIBI U -

C(=0)OH.
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B HEKOTOpHIX BapMaHTax ocyllecTsieHuss R' BbiOpan 3 rpynmel, cocTosmeil u3
HE3aMELIEHHOTO (DeHMIIa, HE3aMEIEHHOrO S5-0-4JIEHHOTO reTepoapuia U He3aMeIeHHOro 5-6-
YJIEHHOT'O FeTePOLIMKIOAIKHIIA.

B HEKOTOPBIX BapHaHTax ocyuiecTBaeHus R? BpIGpaH u3 rpynmsl, cocrosmeii u3 H, okco-
rpyrmel, ranorena, CN, Ci.s ankuna, OR*2, NR®2R%, 5-6-unennoro rerepoapuia, 5-6-4JIeHHOTro
rerepouuknoankuna, C(=0)OR? u C(=0)NR’R®, rue kaxmpiii Ci ankun u 4-10-uaeHHbIH
reTepoLMKIOANKII HeoOs3aTenbHo 3amerneH 1, 2, 3 unau 4 He3aBUCHMO BbiOpaHHbIMH R?°
rpynnamu. B HEKOTOpBIX BapuaHTax OCyLIECTBJIeHUs R? BHIOpaH M3 rpymmbl, cocTosmei us H,
OKCO-Tpymmbl, xyopa, ¢rtopa, Opoma, CN, wmermmna, -CH2OH, -CH2OCHs3, -CH:NHCH3,

-CH2N(CHs3)2, NH2, -NHCH3, -N(CH3)2, denuna, 4-nupunununa, C(=0)OCHs3, C(=0O)NHa,

C(=0)NHCH;,
O
N
O o
)41

B HEKOTOPBIX BapMaHTax ocyllecTBieHus R? Bpibpan 1/13’ rpynmnsl, cocrosimei u3 H, okco-
rpynmel,  asugo-rpymmbl, CN, Cie ankuna, Cs uuknoankuiaa, (eHwna, S-0-4JIeHHOTO
rerepoapuna, S-6-uneHHoro retepormknoankmma, OR® SR¥  NR®R®, C(=0)OR¥, -
C(=0)NR®R®, -OC(=0)R®, rne kaxmpiii Ci-6 ankun, Ci-6 TUKIOATKUN, GEHUN, 5-6-uIeHHBIH
rerepoapui, S5-O-4JIeHHbIM TeTepPOIMKIIOANKII HeoOs3arenpHo 3amerneH 1, 2, 3 wou 4
He3aBUCUMO BhIOpaHHbIMU R?° rpynmamu. B HEKOTOpBIX BapuaHTax ocylnecTsieHus R’ BriGpan
u3 rpymmel, coctosimmed u3 H, asumo-rpymmer, CN, MeTHia, LMKJIONPOMMIA, LUKIOOYTHIIA,
bennna, 3-rupunuHmia, N-MOP(GOIUHO-TPYIIBL, METOKCHU-TPYIIBI, 3TOKCH-TPYIIbL,  H-
MPONOKCHU-TPY B, U30MPOINOKCU-TPYIIIBI, H-OyTOKCH-TPYTIIbI, -OCH2CH20H, -
OCH.CH2CH20H, -OCH2CH:0CHs3, -OCH:CH2CH20CHs, -ONHCHs, -OCH2CHPFa,
OCHCF3, -OCH2CH2CF3, -OCH2CHF2CH3, -OCH2CH2NHC(=0)CH3, tukino0y TOKCH-TPY B,
-OCH2CH»-O-¢denuna, -SCHs, -NHz, -NHCH3, -NHCH2CH3, -N(CH3)2, -NHCH2CH2CH20H, -
CH20CHs, -CH20H, -CH:NHCH3, -CH2N(CHs)2, -C(=0)OCH3, -C(=0)NHa, -C(=O)NHCH3, -
C(=0O)N(CH3)2, -NHCH2CH20H, -C(=0)NHCH2CH20H, -OC(=0)CH3, -OCH:-a3eTunununa, -

DS A
Nig ,
NI: * HO—<>N—§-’

0 HsC

OCHz-okceTaHuna,

™
Bs

2 2
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B HexoTOpbIX BapuaHTax OcyH_Ie.CTBJIeHI/ISI R* BBIGpaH U3 rpymmbl, cocrosmei us H, okco-
rpymmel,  asupo-rpynmbr, ramoreHa, CN, Cre amxmma, OR*, NR®R% u 4-10-unennoro
rerepounkinoankmwia, rae Kaxabli Cie ankun u 4-10-uieHHbIH  reTepOoLUKIOaTKUI
Heobs3aTeNnbHO 3aMerteH 1, 2, 3 unu 4 Hesapucumo BhiOpaHHbIME R?° rpynmamu. B HeKoTOpbIX
BapMaHTaxX OCyllecTBjeHus R* BeiOGpan u3 rpynmbl, cocrosimedi u3 H, ranzorena, mertuna, -
CH:CHyF, -CH.CH:CF3;, -CH2CH20H, -CH.CH.CH.OH, -CH.CH:0OCHs, -CH2C(=0)OH,
-CH.C(=O)NH(CH3), -CH:C(=O)N(CH3);, -CH:CHoNHC(=O)CH3, -CH2CH:NHCH3,

-CH2CH2N(CH3)a,
ot QT
N N
g,

ki 7&
N OH,

L4

Y,

0

HO HO

2 2
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Yo v,

7<CN, _<CN
3

u CN

B HeKOTOpLIX BapuaHTax ocyilecTsieHus R> BbIOpaH W3 rpymnmbl, coctosmed uz H,
ranorena, CN, Ci- ankuna, Ci-6 ranoreHankuia, OR®, SR NR“R% Cs.¢ uuxnoankmna, Ce-10
apuna U 5-6-uleHHOTO reTepoapuia. B HEKOTOPHIX BapUAaHTAaX OCyLIECTBIeHUs R BbIOpaH u3
rpynmsl, cocrosimen u3 H, ¢propa, xmopa, 6poma, noxa, CN, meruna, uzonpormia, OH, OCHs,
NHz, -NHCH3, -N(CHs)2, -SCH3, denunna, HUKIONPOITUIa 1

N .
B HeKOTOpPBIX BapHAHTax ocyliecTsieHus R mpencrasnser coboit xnop umu Grop.

B HEKOTOPHIX BapMaHTax ocyliecTsienus R’ Bpibpan u3 rpynmbl, cocTosmeii us H, CN u
C(=O)NR'RY.

B HekOTOpbIX BapuaHTax ocyectsaeHus R’ Beibpan u3 rpynmsl, cocrosimeii u3 H, CN u
C(=0O)NHa.

B HekoTopbIX BapuaHTax ocymecTsnenus R® npencrasnser coboii H.

B HekoTOpbIX BapuaHTax ocymecTsienus R® npencrasnser coboii H.

B HexkoTOpbIX BapHaHTax OCYIIEeCTBIEHUS:

X! npencrasnsier coboii N unu C;

X? npencrasnsier coboit N, NR% CR? unu CHR?;

X? npencrasnsier co6oit N, NR* CR® unu CHR?;

X* npencrasnser coboii S, N, NR* CR* unu CHR*;

X" npencrasnsier coboit N unu CR”;

X® npencrasnster co6oit N unu CR?;

L npencrasisier coboii HesamemmeHHbIi C1-6 aTKUJIEH,
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R! BeiGpan u3 rpynmel, cocrosimeii u3 2-6en3odypanuna, 4-xunonununa, Ce-10 apuia, 5-
6-4JICHHOTO TeTepoapmia, S-6-4JIEHHOTO TeTEePOLMKIOATKIIA, HEOOsI3aTeIbHO 3aMELIEHHOrO 1,
2, 3 unu 4 HezaBUCHUMO BhIOpaHHBIME R4 rpymmam;

kaxaplii R4 HesapucumMo BeIOpaH u3 rpymnmbl, cocTosmei us ranorena, CN, Ci.6 ankuna,
Ci ranorenankuna, Ci-6 ankokcu-rpynmsl 1 —C(=0)OH;

R? BbIOpaH u3 rpymnmel, cocrosimeii w3 H, okco-rpymmbl, ranorena, CN, Cis ankuna,
OR», NR®2R%, 5-6-uneHHOro rerepoapmia, 5-6-unennoro rerepouukioankmia, C(=0)OR¥ u
C(=O)NR®2R% rne xaxmpiii Ci6 ankun u 4-10-uleHHBIH TeTepOLUKIOANKHI HEOOI3aTeIbHO
3amerned 1, 2, 3 unu 4 He3aBucuMO BbIOpanHbIME R*” rpynnamu;

R’ BbiOpan u3 rpynmbl, coctosimeii u3 H, okco-rpynnel, asuno-rpynmsl, CN, Ci. ankuna,
Cs6 nmknoankuia, (peHwna, 5-0-4JEHHOrO TeTepoapuia, S5-0-uJIEHHOTO TIeTepPOLMKIOATKUIIA,
OR®, SR¥ NR®R® C(=0)OR¥, -C(=0)NR®R%, -OC(=0)R®, rne kaxnpiii Ci.6 ankun, Cs-
LMKJIOANKWI,  (peHW1,  S5-O-uwieHHBId  rerepoapwy,  S5-O-4JeHHBIH  IeTePOLUKIIOATKHII
HeoOs3aTeNbHO 3aMelteH 1, 2, 3 unu 4 He3aBUCHMO BhiOpanHbIMU R* rpynnamu;

R* BpiGpan u3 rpynmel, coctosmiel us H, OKco-rpymnmsl, a3upo-rpymnmsl, ranorena, CN,
Ci6 ankuna, OR* NRR¥ y 4-10-uneHHOro reTepoLMKIOaiKuia, rae kaxabii Ci6 ankun u 4-
10-uieHHBIN TeTEePOLMKIOANKUAI HeoOs3aTenbHo 3amemieH 1, 2, 3 win 4 HE3aBUCHUMO
BbIOpaHHbIMU R?° rpynmamu;

R’ BwiOpan u3 rpynmel, cocTosmedi us H, ramorenma, CN, Cis anmxuma, Cie
ranorenankuna, OR®, SR® NR®R% Css mmxnoankmma, Cel0 apuia U S5-6-4I€HHOTO
reTepoapua,;

R® npencrasnser coboii H;

R BBIGpan u3 rpymmel, cocrosimeii u3 H, CN u C(=O)NR'RY; u

R® npencrasnser coboii H.

B HEKOTOpPBIX BapHaHTaX OCYILECTBICHUS:

X! npencrasnsier coboii N unu C;

X? BbI6pan u3 rpynmsl, cocTosmieil u3 N, NR2, CR? u CHy;

X? BbIGpaH u3 rpynmsl, cocTosmieil u3 N, NR3, CR? u CHy;

X* Bpibpan u3 rpynmbl, coctosmei us S, N, NR*, CR* u CHy;

X" npencrasnsier coboit N unu CR”;

X® npencrasnster co6oit N unu CR?;

L npencrasisier coboit He3aMeIeHHbIN METHJICH WTH He3aMeLeHHbIN STHIIEH,

R! BbiOGpan m3 rpynmel, cocrosimeit u3 2-gpypanuna, 4-xunonununa, Ce.10 apuna, 5-6-
YJICHHOTO TeTepoapwiia U 5-0-4JIEHHOTO reTepOIUKIIOAIKIIA, He00s3aTeIbHO 3aMEIeHHOTO 1, 2,

3 unu 4 He3aBuCUMO BHIOpaHHBIME R'A rpymmamu;
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KaXblii R4 HezaBicHMO BLIOpAH U3 TPyTbL, cocTosimeidt u3 ranorena, CN, Cl.¢ ankuna,
Ci ranorenankuna, Ci-6 ankokcu-rpynmnsl 1 —C(=0)OH;

R? BBIOpan u3 rpymnmel, coctosimeii w3 H, okco-rpymmbl, ranorena, CN, Cis ankuna,
OR#, NR®?R%, 5-6-unenHoro rerepoapuna, 5-6-uneHHoro rerepouuknoankuna, C(=0)OR¥ u
C(=O)NR*’R®, rne xaxnprii Ci6 anmkunm u 4-10-4IeHHBIH TeTePOLHKIOANKII HEeOOS3aTeIbHO
3amernen 1, 2, 3 unu 4 He3aBucuMo BbiOpanHbME R* rpynnamu;

R’ BbIOpan u3 rpymnmbl, coctosimeii u3 H, okco-rpynnel, asuno-rpynmsl, CN, Ci.s ankuna,
Cs6 umkioankuia, (peHwna, S5-0-4JeHHOrO TeTepoapuia, S5-0-uJIEHHOTO TIeTePOLMKIOATKHUIIA,
OR® SR® NR®R%, C(=0)OR¥, -C(=0)NRR®, -OC(=0)R®, rne xaxupiii Ci-6 ankun, Cs.6
LUKJIOANKWI,  (eHwsn,  5-O-uyeHHbI  reTepoapmi,  5-O-ujeHHbIH  reTepOLMKIIOAIKHI
HeoOs13aTeNnbHO 3ameleH 1, 2, 3 unu 4 HezaBrucHMO BbiOpanHbIMU R* rpynmamu;

R* BBIGpan u3 rpynmel, coctosmeil u3 H, okco-rpynmel, asumo-rpynmsl, ranoreda, CN,
Cis amxuma, OR* NR“R y 4-10-unieHHOTO reTepoMKIOaIKmna, rue Kaxabiii Cl-6 Ik u 4-
10-ujileHHBIN TeTEePOLMKIOANKUI HeoOs3arenbHo 3amemieH 1, 2, 3 win 4 HE3aBUCUMO
BbIOpaHHbIMEI R?° rpynmamuy;

R’ BwiOpan w3 rpynmel, coctosmel w3 H, ramorenma, CN, Cis ankuna, Cis
ranorenankuna, OR® SR® NR®R® (s mmkmoankuma, Ce.0 apuaa u S-6-4I€HHOTO
reTepoapuna,;

R® npencrasnser coboit H;

R’ BBIGpan u3 rpymmel, cocrosimeii u3 H, CN u C(=O)NR'RY; u

R?® npencrasnser coboii H.

B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHUS:

X! npencrasnser coboii N unu C;

X? BbI6pan u3 rpymnmsl, cocTosmieil u3 N, NR2, CR? u CHy;

X3 Bribpan u3 rpymmbl, coctosmei us N, NR?, CR? u CHy;

X* BbI6pan u3 rpynmsl, coctosmeii u3 S, N, NR*Y, CR* u CHz;

X" npencrasnsier coboit N unu CR”;

X® npencrasnser coboit N unu CR?;

L npencrasnsier coboit He3aMeIeHHbI METHUJICH WJTH He3aMeIeHHbIN STHJIEH,

R! BriGpan u3 rpynmbl, coctosimeil u3 2-gypanuna, 4-xuHonuHuna, eHuna, 5-6-
YJIEHHOrO TreTepoapuiia M 5-O-4IEHHOrO0 TIeTEepPOLMKIOANKMWIA, KAaXKIAbIA U3 KOTOPBIX
HEeoOA3aTeNbHO 3aMeleH 1, 2, 3 uiu 4 He3aBHCHMO BBIOpaHHbBIMU R rpynmami;

kaxplii R4 HezaBucuMo BeIOpaH U3 rpymmbl, cocTosmei us ranorena, CN, Ci.6 ankuna,
Ci ranorenankuna, Ci-s ankokcu-rpynmsl 1 —C(=0)OH;

R? BBIOpan u3 rpymmel, cocrosimeii u3 H, okco-rpymmbl, ranorena, CN, Cis anxuna,
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OR», NR®2R%, 5-6-uneHHOrO TeTepoapmia, 5-6-unennoro rerepoumkioankmia, C(=0)OR¥ u
C(=O)NR*?R®, rne kaxnprii Ci6 anmkun u 4-10-4IeHHBIH TeTePOLHKIOANKII HEeOOS3aTeILHO
3amerned 1, 2, 3 unu 4 He3aBucuMo BbiOpanHbiME R* rpynnamu;

R® BBIGpan u3 rpynmsl, cocrosimeit u3 H, okco-rpynmsl, asuno-rpynmnbs, CN, Ci ankuna,
Cs6 umknoankuia, (QeHwna, S5-0-4JeHHOro TeTepoapuia, S5-0-uJIEHHOTO TeTepPOLMKIOATKUIIA,
OR® SR® NR®R%, C(=0)OR¥, -C(=0)NRR®, -OC(=0)R®, rne xaxpiii Ci-6 ankun, Cs.6
LUKJIOANKWI,  (eHw1,  5-O-uNeHHBI  reTepoapmi,  S5-O-ujieHHbIH  reTepPOLMKIIOAKHI
HeoOs13aTeNnbHO 3ameleH 1, 2, 3 unu 4 He3aBrucUMO BbIOpaHHbIME R*° rpynmamuy,

R* BBIOpan u3 rpymnmel, cocTosmeil us H, okco-rpymnmbl, a3umo-rpynisl, ragoresa, CN,
Ci6 ankuna, OR* NR¥R% y1 4-10-uneHHOro reTeponukioankuia, rae kaxabii Ci ankun u 4-
10-uneHHBI TeTEepOLMKIOANKUI HeoOs3aTenbHO 3amemeH 1, 2, 3 win 4 HE3aBUCUMO
BbIOpanHbME R? rpynmamu,

R’ Beibpan u3 rpymmbl, coctosmeii u3 H, ranorena, CN, Cic ankuma, Ci-
ranorenankuna, OR® SR® NR®“R® (s mmkmoankmma, Ce.0 apuia u  S-6-4JIeHHOTO
reTepoapuia,;

R® npencrasnser coboit H;

R BBIGpan u3 rpymmel, cocrosimeii 13 H, CN u C(=0)NR'RY; u

R® npencrasnser coboii H.

B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHUS:

X! nmpencrasnser coboii N unu C;

X2 Bribpan u3 rpymmbl, coctosmeii us N, NR2, CR? u CHz;

X3 BBI6pan u3 rpynmsl, coctosmieil u3 N, NR3, CR? u CHy;

X* BbIGpan u3 rpymnmsl, cocTosmeit u3 S, N, NR*, CR* u CHy;

X" npencrasnsier co6oit N unu CR”;

X® npencrasnser co6oii N unu CRS;

L npencrassier coboit He3aMeIEeHHbIH METUJIEH WTH He3aMeLEHHbIN THIIEH,

R! BriGpan u3 rpynmbl, coctosimeil us 2-gypaHuna, 4-xuHonuHuna, eHuna, S5-6-
YJIEHHOIO TreTrepoapuiia M 5-O-4IEHHOrO TIeTEePOLMKIOANKMIA, KaXKIAbIH U3 KOTOPBIX
HeoOsA3aTeNbHO 3aMelleH | 1y 2 He3aBUCUMO BbiOpanHbIME R4 rpynmamu;

KaXxplii R4 HezaBiCHMO BBIOpAH M3 TPyIbL, cocTosimed u3 ranorena, CN, Cl.¢ ankuna,
Ci ranorenankuna, Ci-6 ankokcu-rpynmnsl 1 —C(=0)OH;

R? BBIOpan u3 rpymmel, cocrosimeii u3 H, okco-rpymmbl, rajorena, CN, Cis anxuna,
OR#, NR®?R%, 5-6-unenHoro rerepoapuna, 5-6-uneHHoro rerepouuknoankuna, C(=0)OR¥ u
C(=O)NR“’R®

rae kaxkaeid Ci6 ankun u 4-10-4eHHBIH TeTepOLUKIIOANKIIT HeOOs3aTeIbHO

2

3amerned 1, 2, 3 unu 4 He3aBucuMo BbiOpanHbiME R* rpynnamu;
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R® BbiOpan u3 rpynmsl, coctosimeii u3 H, okco-rpynnsl, asuno-rpynnsl, CN, Ci.s ankuna,
Cs6 umkioankuia, (QeHwna, 5-0-4JeHHOro TeTepoapuia, S5-0-uJIEHHOTO TeTepPOLHKIOATKHUIIA,
OR® SR®, NR®R%, C(=0)OR¥, -C(=0)NR®R®, -OC(=0)R®, rne xaxpiii Ci-6 ankun, Cs-6
LUKJIOANKWI,  (eHw1,  5-O-uNeHHBId  reTepoapmi,  S5-O-ujieHHbIH  reTepOLMKIIOAKII
HeoOs3aTeNnbHO 3amelteH 1, 2, 3 unu 4 HezaBUcHMO BbiOpaHHbIMU R* rpynmamu;

R* BBIGpan u3 rpymnmel, cocTosmeil us H, okco-rpymnmbl, a3umo-rpynisl, ragoresa, CN,
Ci6 ankuna, OR¥* NR%R% y1 4-10-uneHHOrO reTeponuKIOanKuia, rae Kaxabii Ci-6 ankun u 4-
10-uneHHBI TeTePOIMKIIOANKIII HeoOsi3aTeNbHO 3amemneH 1, 2, 3 wim 4 He3aBUCHMO
BbIOpanHbIMU R?” rpynmamu;

R’ BwiOpan u3 rpynmel, coctosmeli w3 H, ramorena, CN, Cis ankunma, Cis
ranorenankuna, OR® SR NR®R® Css mukmoankuma, Ce.l0 apunm u 5-6-4jeHHOrO
reTepoapuia,;

Ré npencrasnser coboii H;

R’ Bbibpan u3 rpymmsl, cocrosmeii u3 H, CN u C(=O)NRRY; u

R® npencrasnser coboit H.

B HeKOTOpBbIX BapHaHTax OCYINECTBICHUS:

X! npencrasasier coboit N unu C;

X? ppiGpan u3 rpynmsl, coctosmeii u3 N, NR?, CR? u CHy;

X3 BBIGpan U3 rpynmsl, cocTosmieil u3 N, NR3, CR? u CHy;

X* BbIGpan U3 rpynmsl, cocTosmeit u3 S, N, NR*, CR* u CHy;

X" npencrasnser coboit N unmu CR’;

X® npencrasnser co6oit N unu CR®;

L npencrassier cob0it He3aMeIEeHHbI METHUJIEH MJTH He3aMeLEHHbIN THIIEH,

R! BpIGpan M3 rpymmbl, cOCTOsIIEH U3 He3aMelleHHOro 2-(QypaHa, HE3aMeIeHHOro 4-
XHHOJIMHIJIA, HE3aMELIEHHOTO (PeHmIa, HE3aMEeLIEHHOT'O 5-6-4JIEHHOTO reTepoapuIIa;

R? BBIOpan u3 rpymnmel, cocrosimedi w3 H, okco-rpymmsr, rajorena, CN, Cis ankuna,
OR», NR®2R%, 5-6-uneHHOrO TeTepoapmia, S-6-unenHoro rerepoumkioankmia, C(=0)OR? u
C(=O)NR*’R®, rne xaxnprii Ci6 amkun u 4-10-4IeHHBIH TeTePOLHKIOANKINI HEeOOS3aTeIbHO
3amernen 1, 2, 3 win 4 He3aBucuMo BribpanHbIMU R? rpynnamu;

R® BbiOpan u3 rpymmbl, coctosimeii u3 H, okco-rpynnsl, asuno-rpynnsl, CN, Ci.s ankuna,
Cs6 umkioankuia, (QeHwna, 5-0-4JeHHOro TreTepoapuia, S5-0-uJIeHHOrO TeTePOLMKIOATKIIIA,
OR® SR®, NR®R%, C(=0)OR¥, -C(=0)NR®R®E, -OC(=0)R?, rne xaxnpiii Ci6 ankmi, Cs
LUKJIOANKWIL,  (eHw1,  S5-O-uNeHHBId  reTepoapmi,  S5-O-uJieHHbIH  reTepPOLMKIIOAKHI

HeoOsA3aTeNbHO 3amelteH 1, 2, 3 unu 4 He3aBUCHMO BbiOpanHbIMU R? rpynmamu;

R* BBIOpaH u3 rpymnmel, cocTosmeil us H, okco-rpymnmbl, asumo-rpynisl, ragoresa, CN,
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Ci ankmaa, OR* NR“R# y 4-10-uj1eHHOTO reTepOLUKIOAIKIIA, The Kaxablil Ci-6 aIKII U 4-
2 2 >

10-uneHHBI TeTePOLMKIIOANKIIT HeoOs3aTeNbHO 3amemen 1, 2, 3 wim 4 HE3aBHCUMO

BbIOpanHbIMU R?’ rpynmamu;

R> BwiOpan w3 rpymnbl, cocrosmeil u3 H, ramorenma, CN, Cis ankuna, Cis
ranorenankuna, OR®, SR® NR®R% Css mmxnoankmma, Ce.l0 apwia u 5-6-4JeHHOTO
reTepoapua;

RS npencrasnser coboit H;

R7 BeIGpaH u3 rpymmsl, cocrosmeii u3 H, CN u C(=0)NR'RY; u

Yy 5 )

R® npencrasnser coboii H.

B HEKOTOPBIX BaPHAHTAX OCYLIECTBIICHHUS:

y

X! npencrasnster coboii N uu C;

X? BbIGpan u3 rpymnmsl, coctosmeit u3 N, NR?, CR* u CHz;

X3 BbIOpaH u3 rpynmsl, coctosimeii u3 N, NR*, CR? u CHa;

2
X* BeIGpan u3 rpymmby cocrosmeii u3 S, N, NR*, CR* u CH;
2

X npencrasnsier coboii N unu CR;

X® npencrasnser co6oit N unu CR®;

L npencrasisier coboli He3aMeIeHHbIH METHUIIEH WM He3aMeIeHHbINA 3THJICH;

R! BpIOpaH U3 rpynmel, cocTosmIelH u3:

R1A R'IA
R1A
JVIVV 2 NI\N sy
2 I ,
R1A R1A
H - —
b VP VO
L e e
— s A0
RIA O ‘li (\ O\ 'zei
hiddd ; > R1A
R']A R'IA N/:\S ’
— pr— N
?i O '%Z O .A\Inn/r
1A 1A ' ’
F-‘(R " % | S
N .S N LS =
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2
H, okco-rpymmsi, ranoreHa, CN, Ci ankuna,

O

R1A
%o
it
R']A
N
ka
e
] 0]
L
i
B
a~zN
-IVIVV
N\
N
=
e
N.
| N
Z
JVI\N
A
=N
NGO)
~Y
N
| AN
Z
M
N
S
=
e
H
N
| =
-I\II\IV
H
N
(L
e
, COCTOsIIen u3

R? BBIOpaH U3 IPyMIIbL



22

OR», NR®2R%, 5-6-uneHHOrO TeTepoapmia, 5-6-unennoro rerepoumkioankmia, C(=0)OR¥ u
C(=O)NR*?R®, rne kaxnprii Ci6 anmkun u 4-10-4IeHHBIH TeTePOLHKIOANKII HEeOOS3aTeILHO
3amerned 1, 2, 3 unu 4 He3aBucuMo BbiOpanHbiME R* rpynnamu;

R® BBIGpan u3 rpynmsl, cocrosimeit u3 H, okco-rpynmsl, asuno-rpynmnbs, CN, Ci ankuna,
Cs6 umknoankuia, (QeHwna, S5-0-4JeHHOro TeTepoapuia, S5-0-uJIEHHOTO TeTepPOLMKIOATKUIIA,
OR® SR® NR®R%, C(=0)OR¥, -C(=0)NRR®, -OC(=0)R®, rne xaxpiii Ci-6 ankun, Cs.6
LUKJIOANKWI,  (eHw1,  5-O-uNeHHBI  reTepoapmi,  S5-O-ujieHHbIH  reTepPOLMKIIOAKHI
HeoOs13aTeNnbHO 3ameleH 1, 2, 3 unu 4 He3aBrucUMO BbIOpaHHbIME R*° rpynmamuy,

R* BBIOpan u3 rpymnmel, cocTosmeil us H, okco-rpymnmbl, a3umo-rpynisl, ragoresa, CN,
Ci6 ankuna, OR* NR¥R% y1 4-10-uneHHOro reTeponukioankuia, rae kaxabii Ci ankun u 4-
10-uneHHBIH TeTepOLMKIOANKUT HeoOs3aTenbHO 3amelieH 1, 2, 3 wim 4 He3aBUCHUMO
BbIOpanHbME R? rpynmamu,

R’ Beibpan u3 rpymmbl, coctosmeii u3 H, ranorena, CN, Cic ankuma, Ci-
ranorenankuna, OR® SR® NR®“R® (s mmkmoankmma, Ce.0 apuia u  S-6-4JIeHHOTO
reTepoapuia,;

R® npencrasnser coboit H;

R BBIGpan u3 rpymmel, cocrosimeii 13 H, CN u C(=0)NR'RY; u

R® npencrasnser coboii H.

B HekoTOphIX BapuWaHTax oOCyIlnecTBjieHus coenuHenuwe Gopmyisl (I) mpencrapisieT

coboii coenunenue Gopmyisl (I1a):

R1
I
Re. L
R2 N
RAB
s
N >N7 °R®
R4

(Ia)
WK ero (PapMaLeBTHUECKU TPUEMIIEMYIO COJIb.
B HekoTophIx BapumaHTax ocyinecTBieHusi coenuHenune (opmyisl (I) mpencrapnsieT

coboii coenunenue Gopmysl (Ib):
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R1
|
RS, L
R2 N
y ~N
Nl
\ 2
;\l N)\R5
R4
(Ib)

WM ero (papMaLeBTHUECKU IPUEMIIEMYIO COJIb.
B HexoropeIx BapuaHTax ocymecTBieHus coeauHenne (opmynsl (I) mpencrasisier

co0oii coenunenue Gopmysl (Ic):

R1
6
R\N,L
R
E\l N/)\R5
R4

(Ic)
WM ero (hapMaLeBTHUECKU TPUEMIIEMYIO COJIb.
B HekoTOphIX BapuaHTax OCyInecTBieHus coenuHeHuwe Gopmyisl (I) mpencrabisieT
coboii coenunenue Gopmyisl (Id):
R1

|
RS L

N
N ~ N )§ N
R3 /4
B
N R
R4
(d)
WK ero (papMaLeBTU4YeCKH MPHEMIIEMYIO COJb.

B HekoTophix BapmaHTax ocymnecTBieHusi coenuHenune (opmyisl (I) mpencrapnsier

coboii coenunenue Gopmys (le):



24

R'I
I
RS L

N
R3_</N7k _

N” "R®
(Ie)
Wiy ero papMaeBTUYECKU IPUEMIIEMYIO COJIb.
B HexoropeIx BapuaHTax ocymecTBieHus coenuHenne (opmyisl (I) mpencrasisier

co0oii coenunenue Gpopmysl (If):

R1
|
RS L
R2 N
N
N
R® |
~
[\l N)\Rs
R4

(I)
WM ero (hapMaLeBTHUECKU TIPUEMIIEMYIO COJIb.
B HekoTOpbIX BapHaHTax oOcyliecTBieHusi coeauHeHue Gopmynbsl (I) mpencrasnsieT
coboii coenunenue ¢popmysr (Ig):
R1
R .L
RZ \N
\
N \N
3
A oA
yZ
NT N7 RS
(Ig)
WK ero (hapMaleBTUYECKU IPUEMIIEMYIO COJTb.
B HekoTophix BapumaHTax ocyinecTBieHusi coenuHenune (opmyisl (I) mpencrapisieT

coboii coenunenue Gopmysl (Th):

R‘I

REN,L
R
S N/)\R5

(Th)
WIH ero (papMaleBTU4IeCK! IPHEMIIEMYIO COJb.

B HekoTophIx BapuwaHTax ocymecTBieHus coenuHenne (opmyisl (I) mpencrapisieT
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coboii coenunenue Gpopmysl (1j):
R1

I
RS L
N

N f N
N

\!\l | N/)\
R4
@)

WIH ero (papMaleBTU4eCKU PHEMIIEMYIO COJb.

R5

B HexoropeIx BapuaHTax ocymecTBieHus coenuHenne (opmyisl (I) mpencrasusier
coboii coenunenue Gopmys (1k):
R']
|
REN,L
7
N~ R
N™ X
R3— .
NT N7 RS
(Ik)
WM ero (hapMaLeBTHUECKU TPUEMIIEMYIO COJIb.
B HekoTOpbIX BapHaHTax oOcCyluecTBieHusi coeauneHue Gopmynsl (I) mpencrasisieT

co0oit coenunenue Gpopmyibl (Im):

R1

RS L
RS N
R7
NT SN RS
(Im)
WK ero (papMaLeBTHUECKU TIPUEMIIEMYIO COJIb.

B HekoTophIx BapumaHTax ocyinecTBieHusi coenuHenuwe (opmynsl (I) mpencrapusieT

coboii coenunenue Gopmysl (In):

R1
6

R2 R\N’L

\
s

R
N N/)\R5
R4

(In)

WIH ero (papMaeBTU4IeCKU IPHEMIIEMYIO COJb.
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B HekoTophIx BapumaHTax ocymecTBieHus coenuHenune (opmyisl (I) mpencrapnsieT
coboii coenunenune Gopmysl (Io):
R']

I
RS L
N

7
R3 /4 N
— ~ 5
N R
R4
(To)
Wiy ero papMaleBTUYECKU PUEMIIEMYIO COJIb.
B HexoropeIx BapuaHTax ocymecTBieHHs coeauHenne (opmyisl (I) mpencrasisieT

coboii coenunenue Gpopmysl (Ip):

R1
I
RS L
R2 N
\
N S
N
R3 \ |
P
R4

(p)
WK ero (hapMaLeBTHUECKU TPUEMIIEMYIO COJIb.
B HekoTOphIX BapuaHTax oOCylnecTBjeHus coenuHenuwe Gopmyibl (I) mpencrapisieT
coboii coenunenue Gopmysl (Iq):
R1

|
RA-L
7
N xR
R— ||
N Z RS
/ N R
R4
(Iq)
WK ero papMaleBTHYECKU PUEMIIEMYIO COJb.
B HekoTophix BapumaHTax ocymmecTBieHus coenuHenune (opmyisl (I) mpencrapnsier

coboii coenunenue Gpopmysl (Ir):
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IT'I
RS L
R2 N
T2
STNNT RS

(Ir)
WK €T0 (PapMaLeBTHUECKU IPUEMIIEMYIO COJIb.
B HexoropeIx BapuaHTax ocymecTBieHus coeauHenne (opmyisl (I) mpencrasisieT

coboit coenunenue Gpopmysl (Is):

R1

I

RS L

N

N NS

N

R— ||

NTNRS

R4 RS

(Is)
WM ero (hapMalieBTHYECKU IPUEMIIEMYIO COJIb.
B HekoTOpbIX BapHaHTax oOcCyluecTBieHusi coeauHeHue (opmynbsl (I) mpencrabisieT

co0oii coenunenue Gopmysl (It):

R1
|
RS L
R2 N
~
N
R3 |
o
b
R

(It)

WIH ero (papMareBTH4IeCKU IPHEMIIEMYIO COJb.

B HekOTOpPBIX BapHaHTax OCYIIECTBJIEHUs coenuHerne GpopmyJsl (1) BEIOpaHO U3 TPy IIIBI
COEAMHEHUH, MPUBEACHHBIX B TAONMUIE A, WIH HX (papMalleBTUYIECKH MPUEMIIEMBIX COJICH.

B Hacrosimem nzobpereHnn onucaHo Takxke coenuHenue Ghopmyisl (1D):
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I

WM ero (papMaLeBTHUECKU IpUeMIIeMast COJlb, Te:

X! npencrasnster coboii N uiu C;

X? BpiOpan u3 rpynmsl, coctosmeii us S, N, NR?, CR* u CHR?;

X* BbIOpan u3 rpynmel, coctosmeit u3 S, N, NR*, CR* u CHR?;

X" npencrasnsier coboit N unu CR”;

X® npencrasnsier coboii N unu CR;

L orcyTcrByer minm BbiOpaH u3 rpynmnsl, coctosimeit u3 Ci-c ankuieHa, C2-6 aTkeHUIeHa 1
C2.6 ankununeHa, rae kaxapii Ci- ankuieH, Cz.6 ankenuneH U Ca6 alKMHUIEH HEOOsI3aTENIbHO
zametnen 1, 2, 3 unu 4 HeszaBucuMo BriGpanHbIMUM R? rpynmamu;

R! BbiGpan u3 rpynmbl, cocrosimeit u3 Co-10 apuna, Cs-10 ukaoankuna, 5-10-4ieHHOro
rerepoapmwia U 4-10-4JI€HHOTO TeTePOLMKIIOANKIIIA, KaXIblii M3 KOTOPBIX HeoOs3aTeIbHO
sametned 1, 2, 3 umu 4 He3aBucuUMO BbIOpaHHbIME R4 rpynmamu;

kaxaelii R'A nesaBucumo Buibpan u3 ranorena, CN, NOa, Cis ankuna, Co6 ankeHuna,
C26 ankunmna, Ci¢ rajgorenankmna, Cie ankokcu-rpymmsl, -C(=0)OH, -C(=0)Ci-¢ ankuna, -
C(=0)C1-6 ranorenankuna 1 -C(=0)C1-6 aJKOKCH-TPYIIIIBL;

R? BLIOpaH U3 TPyMMbI, cocTosmmel u3 H, okco-rpynmbl, asumo-rpynmsl, ragorena, CN,
NOa2, Ci-6 ankuna, C2. ankernna, Cz-¢ ankuamna, Cs-10 muknoankuna, Ce-10 apuna, 5S-10-uneHHOrO
rerepoapuna, 4-10-unennoro rerepormkioankuna, OR¥2, C(=0)R®, C(=0)OR"?, NR“R%
C(=O)NR?R¥, _-OC(=0)NRZR%, NRC(=0)R"?, NRZC(=0)OR??, NRC(=0)NR’R%,
NR®2§(=0)2R?2, NR®2§(=0):NR?R%, S(O)NRR¥ 1 S(0):NR>R%, rne kaxnprii C1-6 amxun, Cs.-
10 nuknoankui, Ce-10 apui, 5-10-uneHHbI rerepoapun U 4-10-uneHHBIN TeTEPOLIMKIOANKUI
HeoOsA3aTeNbHO 3aMeleH 1, 2, 3 unu 4 He3aBUcHMO BbiOpaHHbIMU R? rpynmamu;

R* BLIOpaH U3 TPyHmbl, cocTosimel u3 H, okco-rpynmbl, a3umo-rpynmsl, ranorena, CN,
NOa2, Ci-6 ankuna, C2- ankernna, Ca-6 ankuamna, Cs-10 muknoankuna, Ce-10 apuna, 5S-10-uneHHOrO
rerepoapuna, 4-10-unenHoro rerepouuknoankuna, OR* C(=0)R™ C(=0)OR™, NR%“RH,
C(=O)NR*R¥ -OC(=O)NR“R¥ NR“C(=0)R™, NR“C(=0)ORY, NR%C(=0)NR*R%,
NR®S(=0)2R*, NR*S(=0)NR¥R¥ S(O)NR*“R¥ u S(0),NR*R%, rne kaxnprii C1-6 amxun, Cs.

10 nuknoankui, Ce-10 apui, 5-10-uneHHbI rerepoapun U 4-10-uneHHBIH TeTEPOLIMKIOANKUII
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HeoOsA3aTeNnbHO 3aMelteH 1, 2, 3 unu 4 He3aBUcHMO BbiOpanHbIMU R? rpynmamu;

R’ BLIOpaH U3 TPYMIbI, cocTosmel u3 H, okco-rpynmbl, a3umo-rpymnmsl, ranorena, CN,
NOa2, Ci-6 ankuna, C2- ankeruna, Cz-6 ankuamna, Cs-10 quknoankuna, Ce-10 apuna, 5S-10-uneHHOr0
rerepoapuna, 4-10-unensoro rerepouuknoankuna, OR® SR* C(=0)R", C(=0)OR®, NR®R®,
C(=O)NR®R® -OC(=O)NR®R®, NRSC(=0)R®, NRPC(=0)OR? NRSC(=0)NRSR®,
NR®S(=0)2R?’, NR¥S(=0)NR“R%, S(O)NR*R® u S(0):NR*R¥, rne kaxnprii C1.6 amxun, Cs.
10 nuknoankui, Ce-10 apui, 5-10-uneHHbIl rerepoapusl U 4-10-uyieHHBIH TeTEPOLIMKIOANKUI
HeoOs13aTeNnbHO 3ameleH 1, 2, 3 unu 4 He3aBrucUMO BbIOpaHHbIME R*° rpynmamuy,

R® Beibpan u3 rpymnsl, cocrosimeil uz H, Cis ankunma, Cis ragoreHankunma, Ci-s
rugpokcuankuiia u Ci anmkokcu-rpymnrsl, rae Ci-6 aakun HeoOsi3aTeapHo 3ametneH 1, 2, 3 wiu 4
He3aBUCHMO BbIOpaHHbIMU R?° rpynnamu;

R’ BbiOpan u3 rpymmbl, coctosmeil u3 H, Cis amkuma, CN, NO2, ORY, C(=0)RY’,
C(=0)OR", NRRY, C(=0)NRRY, -OC(=0)NRRY, NRYC(=0)R®, NRC(=0)ORY’,
NRY’C(=0)NRRY, NR¢’S(=0)2R"7 u NR*’S(=0)NR'RY;

R® Bpibpan u3 rpymmer, cocrosmeii 3 H, Cis ankmma, CN, NO2, OR®, C(=O)R,
C(=0)OR", NR®R% C(=0)NR®R®  -OC(=O)NR®R%® NR®AC(=0)R", NR®C(=0)OR",
NRAC(=0)NR®R® NR®S(=0)2R"® u NR®S(=0),NR*R%;

R® ppiGpan u3 rpymmel, cocrosimed u3 H, Cis amkuma, Cie ranorenankuna, Cie
runpokcuankuna, -(Cie amkuneH)-Cis ankokcu-rpymmbl, -(Cis amkuiaeH)-Ce-10 apHIOKCH-
rpynmbl, Ce-10 apuna, -(Cis ankunen)-Ce-10 apuna, Cs-10 nuknoankuna, -(Cis amkuien)-Cs-1o
KIoankuia, S-10-unennoro rerepoapuia, -(Cis amkuien)-(5-10-unennsblii rerepoap), 4-10-
YJIEHHOTO TeTePOLUKIOANKINA, -(4-10-unennbii  rerepoumkioankmn)-C(=0)OR,  -(Cis
ankunen)-(4-10-unennbiii  rerepormknoankmi), -NR*R¥ -(Cie amxun)-NR¥*R* u -(Cis
ankunen)-NR*C(=0)R*, rne xaxmprii ykasaunsiii Ci6 ankun, Ce.10 apu, -(Ci6 anmkunen)-C.10
apwi, Cs-10 muknoankwi, -(Cis ankunen)-Cs-10 mukmoankui, S-10-unensslii rerepoapu, -(Ci-6
ankuieH)-(5-10-unennsit rerepoapmn), 4-10-uneHnbIi reTepounkioankmi U -(Ci-6 amkuieH)-(4-
10-uneHH bl reTepOLUKIOANIKII) Heobs3aTenbHo 3ameiteH 1, 2, 3 umu 4 R* rpynnamu;

kascapii R%2, RY2, R, R R* R, R, R¥. R, RY, RS, R%S5, R, RY, RY7, RY, R¥,
R% R 1 R® nesasucumo BbIOpaH u3 rpymmbl, coctosimeii us H, Ci ankuna, Ca.c ankenuna, Ca-
¢ ankuamIa, Ci6 ruapokcuankmna, Cis ranoreHankuna, Cis aakokcu-rpymnisl, -(Ci6 anKuieH)-
C1 anmkokcu-rpynmnsl, Cs-10 nuknoankuia, -(Ci-s ankuien)-Cs-10 muknoankuna, Ce-10 apuina, 5-10-
yIeHHOro rerepoapmna, 4-10-uneHHOro rerepoumkioankmwia, rae Kaxaeii Cie ankmi, Cae
ankerwmn, Ca amkuawi, Cs.-10 nukmaoankuwt, -(Ci-¢ ankuien)-Cs.10 mukmoankui, Ce-10 apwmi, 5-10-
YJIEHHBIH rerepoapui U 4-10-uIeHHBIH reTepOoLUKIOANKIII Heo0s3aTeIbHO 3aMenteH 1, 2, 3 win

4 ne3zaBrcHMO BbIOpaHHbIMU R?° rpynnamu;
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umi R u R? Bmecte ¢ atomom N, kK KOTOPOMY OHH MPHUCOEIHHEHBI, OOLEIHHEHBI C
(dbopMUpOBaHHEM 5-10-unennoro reTepOapuIIbHOTO 158)05 4-10-uneHHoOrO
reTepOLUKIIOANIKIIBHOTO KOJIbI[A, KaKI0€ U3 KOTOPBIX HeoOsi3aTenpHO 3amerieHo 1, 2, 3 umm 4
HE3aBMCUMO BbIOpaHHbIMU R?° rpynmamu;

umi R u R™ Bmecte ¢ atomom N, kK KOTOPOMY OHH MPHUCOETHHEHBI, OOLEIUHEHBI C
(dbopMupoBaHHEM 5-10-unennoro reTepoapuiIbHOTO 158)0% 4-10-uneHHOrO
reTepOLUKIIOANIKIIBHOTO KOJIbI[A, KaKI0€ U3 KOTOPBIX HeoOsi3aTenpHO 3amerieHo 1, 2, 3 umm 4
HE3aBMCUMO BbIOpaHHbIMU R?° rpynmamu,

kaxnapii R*¢ u R nesapucumo BriGpan u3 rpymmsi, coctosimei u3 H u Ci.6 ankuna;

kaxaeii R?® nesaBucumo BbiOpan u3 rpymmel, coctosmeil us OH, SH, CN, NO,
rajioreta, okco-rpymsl, Ci4 ankuna, Cz-4 ankenwna, Ca4 ankununa, Ci4 ramoreHankuna, Ci4
uanoankmwia, Ci4 ruapokcuankmna, Ci4 ankokcu-rpymsbl, -(Ci4 ankun)-(Ci4 amkokcen), -(Ci-4
ankokch)-(Ci4  ankokcu), Ci4 ranoreHankokcu-rpymmel, Cs.c mukmoankwia, ¢enuna, 5-6-
YJIEHHOTO reTepoapuia, S5-6-4JIeHHOro reTepOLUKIIOANKIIa, aMUHO-Ipymbl, Ci-4 aKUIaMHUHO-
rpynnb,  au(Cis  ankwi)amuHO-rpymmel,  kapbammna, Cis4  ankunkapOammia, an(Ci4
ankun)kapbamuia, kapbamomna, Ci4 ankunkapbamomna, nu(Ci4 ankwn)kapbamounna, Ci4
ankunkapoonmna, Cis4  ankokcukapOonmna, Ci4  ankwikapOboruiaamMuHo-rpymmel,  Ci4
ANKUICY Tb(POHMUITAMUHO-TPpYIIbI, aMUHOCYJIb(oHmIa, Cia ankumamuHocybdonmna, au(Ci-4
AJIKHJT)aAMUHOCYJIb(OHMIIA, AMHUHOCY JIb()OHMIIAMUHO-TPY IITIBI, Cia
ANKUJIAMHHOCY JIb() OHHJIAMHHO-TPY TIITHI, mu(Cil4  amKHIT)aMUHOCYJIB(OHUITAMUHO-TPY I,
amMuHOKapOoHWnaMuHo-rpymmel,  Cia4  ankuwiamuHokapOoHmmamMuHO-rpynmbel 1 Au(Ci4
AJIKHJT)aAMUHOKapOOHUIIAMHHO-T'PY TIITHI,

rae xkonblo, comepxkamee X', X2 u X *, popMupyer HUKIOATKUILHOE, TeTePOaAPHUIBHOE
WIN TeTePOLIUKIIOANKIIIBHOE KOJIBLIO.

B HEKOTOpBIX BapUaHTax OCyLlecTBIeHMss X' mpexcrasiser coboil N. B HEKOTOpBIX
BapMaHTax ocyliecTsieHus X' npescrasnser coboii C.

B HEKOTOpBIX BapHaHTaX OCYIIEeCTBIeHHMs X mpesacTasisieT coboif N. B HeKoTOpBIX
BAapMaHTaX OCYLIECTBIeHUs X’ TpencrasisieT coboii NR?. B HEKOTOpBHIX BapMaHTax
ocymmecTsnenuss X’ mpencrasiser coboii CR?. B HEKOTOPBIX BapMaHTax OCYLIECTBIEHUS X
npencrassier coboiit CHR?,

B HEKOTOpBIX BapHaHTaxX oCyIlecTBieHuss X' mpeznctasisieT coboif N. B HeKoTOpBIX
BapMaHTax ocyllecTBneHus X' mpencrasnser coboii NRY B HekoTopwIx BapuaHTax
ocymectsnenuss X! mpencrasnser coboii CR*. B HEKOTOpBIX BapHMaHTax OCyLIECTBJIEHUA X'
npencrassier coboiit CHR?,

B HEKOTOpBIX BapHAHTaX OCyIIecTBieHuss X mpeacTaBisieT coboif N. B HeKoTOphIX
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BapHaHTax ocylnecTsiaeHus X mpencTasiser coboit CR’.

B HEKOTOpBIX BapMaHTaX OCYINECTBIeHHs X° mpencTapiseT coboii N. B HekoTopbx
BapHaHTaX ocyllecTsiaeHus X® npencrasnser coboit CRE,

B Hekoropelx BapuaHTax ocymectBieHus L mpencrasnser cobor Ci-s  ankuie,
HeoOs3aTeNnbHO 3amelneHnblii 1, 2, 3 umu 4 HezaBucumo BbiOpaHHbIMH R”*° rpymnamu. B
HEKOTOPBIX BapHaHTax ocyluecTBieHus L mpencrasisier coboit HesamemeHHbIi Ci-6 ankuineH. B
HEKOTOPBIX BapHaHTax ocyluecTieHus: L mpencrasiser coOoii He3aMeIneHHbI METWIIEH MU
HE3aMELLEeHHbIN 3TUJICH.

B HEKOTOpBIX BapHaHTax ocyuiecTsieHus R' BbiOpan m3 rpynmel, coctosimeii u3 Ce-10
apwia, 5-6-4JIeHHOro rerepoapwia U S-0-4J€HHOTO IeTEPOLMKIIOATKNIIA, KaKAbIH U3 KOTOPBIX
HeoOA3aTebHO 3amelneH 1, 2, 3 unu 4 He3aBuCHMO BbIOpaHHbIME R'A rpynmamu. B HekoTopbix
BapMaHTaX OCyLIECTBJIeHHs1 R BbIOpaH u3 rpymmbl, COCTOsILIEH U3 5-6-4JIEHHOTO reTepoapuia u
5-6-4IeHHOTO TeTePOLIMKIIOATKIIIA, KAXK/IbIi U3 KOTOPBIX HEOOs13aTeNbHO 3aMelteH 1, 2, 3 wiu 4
HE3aBHCUMO BbIOpaHHbIMU R' rpynnamu. B HeKOTOpBIX BapuaHTax ocyliecTiaeHus R' Boibpan
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B HexoTOpBIX BapuaHTax ocymectenenus R? mpencrasnsier coboit H umu Cis ankun. B
HEKOTOPBIX BAPUAHTax ocylnecTaeHus R? npencrasnsier coboii H uin MeTu.

B HeKOTOphIX BapuaHTax ocynecteienus R* npencrasnser coboit H umu Ci6 ankun, rae
Ci6 ankun Heobs3aTenbHO 3amemer 1, 2, 3 unu 4 He3aBucuMo BbiOpanHbMUH R* rpynnmamu. B
HEKOTOPBIX BapuaHTax ocyectsnenus R npencrasnser coboi H nnm -CH2CH20H.

B HEKOTOpBIX BapMaHTaX OCyIlecTBeHHs R> BeIOpaH U3 rpymmbl, coctosmeii uz H,
rajorena, CN u OR™. B HekOTOpBHIX BapuaHTaX OCyLIECTBIeHHs R> BHIOpaH M3 TIpyMbI,
cocrosimeii u3 H, Cl, CN u —OCHs.

B HekoTOpbIX BapuaHTax ocyectsiaenus R npencrasnser coboit H wiu Cis ankui, rue
Ci ankun HeoOs3aTenbHO 3amemeH 1, 2, 3 unu 4 HezaBrucumo BriOpanHbiMU R* rpynnamu. B
HEKOTOPBIX BapUaHTax ocyliecTsiaeHuss R BbIOpan u3 rpymmbl, coctosmedt u3s H, meruna u
-CH.CH20H.

B HEKOTOPBIX BapMaHTax OCyllecTBieHHs R¥ BbiOpaH u3 rpymmbl, coctosimeil us Cis
ankuna, Ci. ranorenankuna, Ci-6 runpokcuankuna, -(Ci-¢ ankuien)-Cis ankokcu-rpymnisl, -(Ci-6
ankuieH)-Ce-10 apunokcu-rpynmsl, Cs-10 nuknoankuna, -(Ci-6 ankuien)-Cs-10 nuknoankuna, -(Ci-
6 ankuieH)-(5-10-unennsblit rerepoapm), 4-10-4jeHHOro rerepouukioankuna, -(4-10-u4neHHbINH
rerepormknoankin)-C(=0)OR?., -(C1.6 ankunen)-(4-10-unenHslii rerepouuktoankmn), -NR*¥R
«(C1-6 ankmm)-NR3**R3 11 -(C1.6 ankunen)-NR**C(=0)R*, rne xaxpiii ykazanusii Ci-6 anku, Cs.
10 wukiaoandkui, -(Cie  ankwunen)-Cs-10  muknoankwit, -(Cie  ankwnieH)-(5-10-4ieHHbIH
rerepoapun), 4-10-unennbiii  rerepouukioankwn u  -(Cis  ankwuieH)-(4-10-uaeHHbIH
reTepOLMKIOaIKII) Heobs3aTenbHo 3amemen 1, 2, 3 uiu 4 R rpynmamu.

B HEKOTOpBIX BapuaHTax ocynectsiaeHus R BbiOpan u3 rpynmel, coctosimeit us H, Ci-s
ranoreHankuna, Cis rugpoxkcuankuia, -(Ci ankunen)-Ci-6 ankokcu-rpymnmsl, -(Ci-6 ankuieH)-
Co-10 apunokcu-rpymmbl, Ce-10 apuna, -(Cis ankwmien)-Ce-10 apuna, Cs-10 nuknoankmia, -(Ci-
ankunen)-Cs-10 nukioankmia, S5-10-uneHHoro rerepoapuna, -(Cis ankuneH)-(5-10-wieHHbIH
rerepoapmi), 4-10-uneHHOro reTeporUKIoanKuiaa, -(4-10-4IeHHBI TeTepOLMKIOATKII)-
C(=0)OR*| -(Ci.c anxunen)-(4-10-unennelii rerepouuknoankun), -NR¥R* -(Cis amxum)-
NR*R3 11 -(C1.6 ankunen)-NR**C(=0)R*, rne kaxmprii ykasannsii Ci-6 ankui, Ce-10 apuin, -(Ci-6
ankunen)-Ce-10 apwi, Cs-10 mukmoankuni, -(Cis ankuien)-Cs-10 mukimoankuwi, S-10-dneHHbIR
rerepoapu, -(Ci-6 ankwuieH)-(5-10-unennbiii rerepoapuii), 4-10-4I€HHBINH TeTePOLIMKIOANKIIT U
-(C1-6 ankuneH)-(4-10-ueHHbI reTepOLUKIOANKIN) HeobA3aTeNnbHo 3aMemeH 1, 2, 3 umu 4 R
TPYIIIaMH.

B HEKOTOPBLIX BapMaHTax OCyllecTBieHus R® BbiOpaH u3 rpymmbl, coctosmeil us Cis
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ankmna, Ci.c ranorenankuia, Ci-6 runpokcuankuna, -(Ci-6 ankuien)-Ci-c ankokcu-rpymmsl, -(Ci-
ankunen)-Ce-10 apunokcu-rpymniel, Ce-10 apuina, -(Ci-6 ankmeH)-Ce-10 apua, C3-10 TUKIIOATKUIIA,
-(C16 ankwien)-Cs.i0 nmkioankwia, S5-10-unenHoro rerepoapwina, -(Ci6 ankuien)-(5-10-
YJIEHHBIN reTepoapm), 4-10-uneHHoroO reTepOLMKIIOANIKIIIA, -(4-10-uneHHbBIN
rerepouuknoankun)-C(=0)OR> -(C1 ankunen)-(4-10-unennsii rereponuknoankii), -NR¥R
«(C1-6 amkum)-NR3**R3 11 -(C1.6 ankunen)-NR**C(=0)R*, rne xaxpiii ykazannsii Ci- anku, Ce.
10 apwi, -(Ci-6 ankwmneH)-Ce-10 apwt, Cs-10 nuknoankm, -(Ci-6 ankmien)-Cs-10 mukioankuwt, 5-10-
yneHHblii  rerepoapmi, -(Cie  ankunen)-(5-10-uneHssiii  rerepoapun),  4-10-uneHHBIN
rereporukynoankun U -(Cie ankuneH)-(4-10-uneHHbI TeTEPOLMKIOANKNT) Heo0A3aTeIbHO
samemned 1, 2, 3 umu 4 R* rpynnamu.

B HEKOTOPBIX BapMaHTax OCyllecTBieHHs R® BbiOpaH u3 rpymmbl, coctosmeil us Cis
rajorenankuna, Ci6 rugpoxcuankuna, -(Cie ankuneH)-Ci-6 ankokcu-rpymnmel, -(Ci-6 ankuiieH)-
Co-10 apunoxcu-rpynmsl, Ce-10 apuna, -(Ci¢ ankwmnen)-Ce-10 apuna, Cs-10 nuxnoankmia, -(Ci-6
ankunen)-Cs-10 uukioankmna, S5-10-unenHoro rerepoapuna, -(Cis ankuneH)-(5-10-dneHHbIH
rerepoapun), 4-10-ueHHOro rerepouuKiIoanKmia, -(4-10-4JeHHBIH TeTepOLMKIOATKIII)-
C(=0)OR* -(Ci.c anxunen)-(4-10-unenneiii rerepouuknoankun), -NR¥R -(Crs amxun)-
NR3*R i1 -(C1.6 ankunen)-NR**C(=0)R*, rne xaxnpiit ykasannsiii Ci-6 ankui, Co.10 apui, -(Ci-6
ankunen)-Ce-10 apwi, Cs-10 mukmoankui, -(Cis ankuiaen)-Cs.10 mukioankuwi, S-10-dieHHbIH
rerepoapu, -(Ci-¢ ankuneH)-(5-10-uneHHbli retepoapu), 4-10-uJeHHbIH TeTePOLMKIOATKII U
-(C1-6 ankuneH)-(4-10-u1eHHBII reTepONMKIOANKIN) Heoba3aTenbHo 3aMemmeH 1, 2, 3 umm 4 R
TPYIIIaMH.

B HEKOTOPBLIX BapHaHTax oCyllecTBieHus R® BbiOpan u3 rpymmbl, cocrosmeil us Cis
ankwuna, Ci.c ranorenankuia, Ci.6 runpokcuankuna, -(Ci-6 ankuien)-Ci-6 ankokcu-rpymmsl, -(Ci-6
ankwuieH)-Cs.s apunokcu-rpymisl, Ca. muknoankuna, -(Cis ankuneH)-Ca.¢ mukinoankuna, -(Ci-
ankuieH)-(5-6-uneHHblii  rertepoapuii), 4-6-4JIEHHOTO TeTePOMKIOANKIIA, -(4-6-4JIeHHbIH
rerepouuknoankun)-C(=0)OR. -(Ci.s ankunen)-(4-6-unennslii rerepouuknoankun), -NR¥R
«(C1-6 ankmnen)-NR**R¥ u -(Cis anmkunen)-NR*C(=0)R*, rne -(Cis amkunen)-Cis alKOKCH-
rpyIina 3amMenieHa (heHUIOM.

B HEKOTOPBIX BAapHAaHTaX OCYINECTBIEeHHMs R* BbIOpaH M3 TPyMNIbl, COCTOSLIEH W3
METHJIa, THIA, H-Tiponmia, uzonponmna, H-Oytuna, -CH2CH20H, -CH2CH2CH20H, -CH2CHF>,
-CH2CF3, -CH:CH:CFs3, -CH2CHF:CH3, -CH2CH2OCHs3, -CH:CH2CH20CH3s, -NHCHs,
-CH,CH2NHC(=0)CHs, uuknoOytuna, -CHz-umknobytuna, -CHz-tiuknonentuna, -CH2CH2-O-

¢benuna, azerunuamnna, -CHz-azernnuanna, okceranmia, -CHz-okceranmna, -CHz-trazomnmna,
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B HEKOTOpBIX BapUaHTaX OCYILIECTBICHMUS:

X! npencrasnser coboii C;

X? npencrasnsier coboit N unu NR?;

X* npencrasnsier co6oit N unu NR?;

X" npencrasnsier coboit N; u

X® npencrassier co6oit N.

B HEKOTOpBIX BapUaHTaX OCYLIECTBICHMUS:

X! npencrasnsier coboii C;

X? npencrasnsier coboii N unu NR?;

X* npencrasnsier co6oit N miun NR*;

X npencrasnster coboii N;

X® npencrasnsier coboii N;

L npencrasnsier coboii Cis ankujeH, HeoOsi3aTeNbHO 3amerneHHbit 1, 2, 3 wmu 4
HEe3aBUCUMO BbIOpaHHbIMU R?® rpynnamu;

R! Beibpan u3 rpynmsl, cocrosimeii us Ce-10 apuna, 5-6-4JIeHHOro reTepoapuna u 5-6-
YJIEHHOTO TeTEPOLMKIIOATKUIIA, KAKIbIM U3 KOTOPBIX HeoOsi3aTeNbHO 3amerneH 1, 2, 3 wumm 4
HE3aBUCHMO BhIOpaHHBIMU R4 rpymmamu;

kaxeiii R4 HesaBucumo BuiGpan us ranorena, CN, NO2, Ci ankuna, Ca6 ankeHnna,
C26 ankunmna, Ci¢ raporenankmna, Cis ankokcu-rpymnmsl, -C(=0)OH, -C(=0)Ci ankuna, -
C(=0)C16 ranorenankuna u -C(=0)C1-6 aJKOKCH-TPYIIIIBL,

R? npencrasnser coboit H umu Ci.6 anku;

R® ppibpan u3 rpynmbl, cocrosimedi u3 Cis ankuna, Cie ranorenankuna, Cies
runpokcuankuia, -(Cie amkunen)-Cis anmkokcu-rpymmbl, -(Cis amkmineH)-Ce-10 apUIOKCH-
rpynmbl, Cs.o wwuknoankmna, -(Cie ankwmieH)-Cs.io muknoankwia, -(Cie amkuien)-(5-10-
YJIEHHBIN reTepoapmi), 4-10-uneHHOrO reTePOLMKIIOANIKUIIA, -(4-10-uneHHbBIN
rerepouuknoankun)-C(=0)OR>., -(C1 ankunen)-(4-10-unennsit rereponuknoankii), -NR¥R

«(C1-6 amkum)-NR3**R3 11 -(C1.6 ankunen)-NR**C(=0)R*, rne xaxpiii ykazannsii Ci- anku, Cs.
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10 mukaoankun, -(Cie  ankwnen)-Cs-0  mukmoankwn, -(Cis  ankwieH)-(5-10-4ieHHbIH
rerepoapmi), 4-10-unennbrii  rerepouukioankmwn  u  -(Cis  ankwieH)-(4-10-uaeHHbIH
reTepoLMKIOaNKI) HeoOs3aTenbHo 3amemen 1, 2, 3 unu 4 R rpynmamu;

R* npencrasnsier coboit H unu Ci ankun, rae Cis alkuia HeoOs3aTeNbHO 3aMemeH 1, 2,
3 unu 4 HesaBUCUMO BhIOpaHHbIMU R* rpynmamu;

R’ BrIGpan u3 rpymnmbl, coctosimei u3 H, ranorena, CN u OR;

R® npencrasnser coboii H umu Ci.6 anku,

kaxpiii R¥ u R nesasucumo Beibpan u3 rpynmsl, cocrosimeii u3 H u Ci ankuna; u

kaxaeiii R?° nesaBucumo BbiOpan u3 rpymmel, coctosmeif us OH, SH, CN, NO,
rajioreta, okco-rpymisl, Ci4 ankuna, Cz-4 ankenwna, Ca4 ankunwia, Ci4 ramoresankuna, Ci4
uanoankmwia, Ci4 ruapokcuankmia, Ci4 ankokcu-rpymsbl, -(Ci4 ankui)-(Ci4 amkokcn), -(Ci-4
ankokcn)-(Ci4 anmkoxcu), Ci4 ramoreHankokcu-rpynmsl, Cs.s Lukinoankwna, (eHuna, 5-6-
YJIEHHOTO IeTepoapmiia, S-6-4IEHHOTO IeTepOLUKIOANKIIA, aMUHO-Tpy bl Ci-4 alKHIaMHUHO-
rpynnb,  au(Cis  ankwi)amuHO-rpymmel,  kapbammna, Cis4  ankunkapOammia, an(Ci4
ankun)kapbamuia, kapbamomna, Ci4 ankunkapbamonna, nu(Ci4 ankwin)kapbamounna, Ci4
ankunkapOonmna, Ci4  ankokcukapOonmna, Cia  ankwikapOoHuwnamuHo-rpymnmel,  Cia
ANKWIICY Ib(pOHMIIAMUHO-TPY NI, aMUHOCYJIbpoHmIa, Ci4 ankuinamuHocynbhonmna, an(Ci4
AJIKHJT)aMUHOCYJIb(OHMUIIA, aAMHUHOCY JIb()OHMJIAMUHO-TPY IITIBI, Cia
ANKUJIAMHHOCY JIb() OHHJIAMHHO-TPY TIITHI, mu(Ci4  aNKMI)aMUHOCY JIb() OHUJIAMHHO-TPY TIIThI,
aMuHOKapOoHWIaMuHO-Tpymmel, Ci4 ankunamMuHokapOoHuIaMuHO-rpynnbl U au(Cia amkum)
aMUHOKapOOHMUIAMHHO-TPYITIIBI.

B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHUS:

X! npencrasnser coboii C;

X? npencrasnsier coboit N mnu NR?;

X* npencrasnser coboit N unu NR*;

X’ npencrasnser coboii N;

X® npencrasnser coboii N;

L npencrassier coboii HesamermeHHbIi C1-6 aTKUJIEH,

R! BrIOpaH W3 rpymnmel, COCTOSAIEN W3 S5-6-4JIE€HHOrO reTepoapuia M S5-6-4IEeHHOTO
reTepOLIMKIIOANTKIIIA, KAXKIbI M3 KOTOPBIX HEOOsI3aTeNIbHO 3aMerieH 1, 2, 3 win 4 He3aBUCHUMO
BLIOpaHHBIME R4 rpynmamu;

kapiii R4 nesasucumo BuiGpan us ranorena, CN, NO2, Ci ankuma, Ca6 ankeHnna,
C26 ankunmna, Ci¢ rajmorenankmna, Cis ankokcu-rpymnmsl, -C(=0)OH, -C(=0)Ci ankuna, -
C(=0)C16 ranorenankuna u -C(=0)C1-6 aqKOKCH-TPYIIIIBL,

R? npencrasnser coboit H umu Ci.6 anku;
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R* npencrasnster coboii H unu Ci.6 ankun, rae Ci-6 alkil HeoOs3aTebHO 3aMelieH 1, 2,
3 unu 4 HesaBrCUMO BIOpaHHbIMU R* rpynnamu;

R’ BuIbpaH u3 rpynmel, cocrosimeii u3 H, ranorena, CN, u OR?;

R® npencrasnsier coboit H umu Ci.6 ankun, rae Ci-6 ajakun HeoOs3aTeIbHO 3aMeles 1, 2,
3 unu 4 He3aBUCHMO BrIOpaHHbIMU R* rpynnamu;

R® ppiGpan u3 rpynmbl, cocrtosimeli u3 Cis ankuna, Cis ranorenankuna, Cie
runpokcuankuia, -(Cie ankwmneH)-Cis ankokcu-rpymmbl, -(Cis amkuneH)-Css apHIoKCH-
rpynmel, Ca.6 nukioankmia, -(Cis ankmneH)-Cs¢ muxmnoankuna, -(Ci6 ankuineH)-(5-6-4ieHHbIN
rerepoapmii), 4-6-4JEHHOTO TIeTePOLMKIIOANKMIA, -(4-6-UJeHHBI  TeTepPOLMKIIOAKILI)-
C(=0)OR*| -(Ci.6 ankunen)-(4-6-unennniii rerepormknoankun), -NR¥R* -(Ci¢ ankunen)-
NR¥*R* u -(Ci-6 ankunen)-NR*C(=0)R*, rue -(C1 ankusnen)-Cis ajlKOKCH-TpyTina 3aMelieHa
benunom,;

kakabiii R3¢ u R nesasucumo BeiGpan u3 rpymmsl, cocrosimeii u3 H u Cis ankuna; u

kaxnpiii R* nesaBucumo BbiOpan u3 rpynmbl, coctosimeii u3 OH, SH, CN, NO,
rajoreHa, okco-rpymnmnsl, Ci4 ankwuna, C24 ankenuna, Ca4 ankunmna, Ci4 ranorenankuia, Ci-
ranoankmia, Ci4 ruapokcuankuia, Ci4 ankokcu-rpymnmbl, -(Ci4 ankun)-(Ci4 ankokcn), -(Ci-4
ankokcu)-(Ci4  amkokcu), Ci4 ramoreHankokcu-rpynmbsl, Cs.s uukioankwna, (eHuna, 5-6-
YJIEHHOT'O reTepoapuia, S-6-4JIeHHOrO reTepOLUKIOANKIIA, aMUHO-TpymIibl, Ci-4 aKUIaAMHUHO-
rpynmel, au(Ci4  ankwn)amuHo-rpymmbl,  kapbamuia, Ci4  ankunkapOammna, au(Ci
ankwn)kapbamuna, kapbamomna, Ci4 ankunkapbamowmna, nu(Ci4 ankwin)kapdbamounsa, Ci-
ankunkapbonuna, Ci4  ankokcukapOonmna, Cia  ankwikapOoHuUIaMUHO-TpyIIbL, — Cia
aNKWICY Ib(POHMITAMUHO-TPY L, aMuHOCyIb(oHma, Ci4 ankunamunocyaboruna, au(Ci-a
AJIKHJT)aAMUHOCYJIb(OHNUIIA, aAMHUHOCY JIb()OHMIIAMUHO-TPY TITIBI, Cia
ANKMIIAMHHOCY JIb() OHHJIAMHHO-TPY TIITHI, mu(Cir4  amKHIT)aMUHOCYJIB(OHUITAMUHO-TPY I,
amMuHOKapOoHMaMuHO-Tpymmel, Ci4 ankunamuHokapOormaMuHO-rpynnbl U au(Ci+ amkun)
aAMUHOKapOOHMUIAMHHO-TPYITIIbI.

B HEKOTOpPBIX BapHaHTAaX OCYIIECTBICHUS:

X! npencrasnser coboii C;

X? npencrasnser coboit N unu NR%;

X* npencrasnsier coboit N i NR?;

X’ npencrasnsier coboii N;

X® npencrasnser coboii N;

L npencrasisier coboit He3aMeIeHHbIN METHUJICH WTH He3aMeeHHBIN THJIEH,

R! BbIOpan wu3 rpynmbl, cocTosieil M3 5-6-4JEHHOro rerepoapuna U 5-6-4JE€HHOTrO

rETCPOLUKIIOAIKHUIIA,



38

R? npencrasnser coboii H umu Ci.6 anku;

R* npencrasnser coboii H unu Cis anku, rae Ci- ankun HeobssatenbHo 3amernen 1 R*
rpynIomn,

R’ BbIGpaH u3 rpynmsl, cocrosimeii u3 H, ragorena, CN u OR*;

R® npencrasnser coboit H unu Ci.6 ankun, rae Ci-6 ankun HeoOs3aTenbHo 3amenten 1 R*
rpymIomn,

R* Bpibpan wu3 rpynmel, cocrosmeidi w3 Cis ankuna, Cis ramorenankuna, Cis
rugpokcuankuia, -(Cie ankwmneH)-Cis ankokcu-rpymmbl, -(Cis amkuneH)-Css apHIOKCH-
rpynmel, Ca.6 nukioankmia, -(Cis ankmneH)-Cs¢ muxnoankuna, -(Cic ankunen)-(5-6-4ieHHbIN
rerepoapmi), 4-6-4JI€HHOrO TIeTEPOLMKIIOANKMIA, ~(4-0-4JIEHHOTO  IeTepOLMKIOAKII)-
C(=0)OR* (Ci1 anxunen)-(4-6-unennoro rerepouuknoankun), -NR*R¥* -(Cis anxunen)-
NR3*R¥ y1 -(C16 ankunen)-NR*C(=0)R*, rne -(C1-6 ankunen)-Ci-6 ankokcu-pparMeHT 3amemieH
beHmoM |

R* npencrasnser coboii C1-6 aKum;

kakabii R3¢ u R nesasucumo riGpan u3 rpymmsl, cocrosimeii u3 H u Cis ankuna; u

xaxpiii R% npencrasnser co6oit OH.

B HekoTOphIX BapuaHTax ocyuiecTBieHus coenuHeHue ¢opmyisl (II) mpencrasnser

coboii coenunenue ¢popmyJsl (1la):

R‘I
|
RS L
N
Ra3 N
\ NN
oA A
N™ SN RS
R4
(ITa)

WIH ero (papMaleBTHYECKH PUEMIIEMYO COJIb,

rne R® BoiOpan u3 rpymnbl, cocrosimeidl n3 H, Cis ankuna, Cis rajoreHaikunia,
Cie-runpokcuankuna, -(Cis amkunen)-Ci-6 ankokcu-rpymmsl, -(Cis ankuieH)-Ce-10 apUIOKCH-
rpynmsl,  Ce-10-apuna, -(Cis anxwmnen)-Ce-10 apmma, Cs-lo-nukinoankuna, -(Ci-6-alkuieH)-
Cs.0-tmkoankuna, 5-10-unenHoro rerepoapuna, -(Ci-s ankuneH)-(5-10-uneHHbIl reTepoapu),
4-10-uIeHHOTO TeTepOLMKNOaNKuna, -(4-10-unennsii rerepouuknoankun)-C(=0)OR -(Ci.
ankunen)-(4-10-unennbiii rerepormknoankmi), -NR*R* -(Cis amxun)-NR¥*R* u  -(Cis
ankunen)-NR*C(=0)R*, rae xaxnpriii ykasaunbiii Ci6 ankun, Ce.10 apu, -(Ci6 ankunen)-Ce.10
apun, Cs-o-umknoankui, -(Cis ankunen)-Cs-10 uuknoankuwi, S-10-unennsnii rerepoapmi, -(Ci-6
ankuinen)-(5-10-unennsit rerepoapmn), 4-10-uneHnslit rerepounknoanki u -(Ci-6 amkuineH)-(4-

10-4JIeHHBIH TETEPOLMKIIOATKIIT) HeoOs3aTeapHO 3amereH 1, 2. 3 win 4 R?° rpymmamu.
2 2> y
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B HekoTOphIX BapuaHTax ocyluecTBlieHus coenuHenue (opmynsl (II) mpeacrasnser

coboit coenunenue Gpopmysl (IIb):

R1
|
6
R2 R\N/L
Ra3 \
\ {NfN
o\
N N/)\R5

(Ib)

WM ero (papMaLeBTHUECKU PUEMIIEMYIO COJIb,

rne R® BeiOpan m3 rpymnbl, coctosimeil m3 H, Cis ankunma, Ci6 rajoreHankuia,
Cie-runpokcuankuna, -(Cis amkunes)-Ci-6 ankokcu-rpymnmsl, -(Cis ankuieH)-Ce-10 aprIOKCH-
rpynmsl,  Ce-10-apuna, -(Cie anxunen)-Ce.10 apuna, Cs-o-uukioankuna, -(Ci-6-alkuieH)-
Cs-10-uuKII0aIKUNIA, 5-10-unenHoro  rerepoapmna, -(Cis  ankunen)-(5-10-uneHHoro
rerepoapuna), 4-10-uj€HHOrO TreTepolMKIOANKUIa, -(4-10-4NeHHBbIH TIeTepOLUKIOATKIII)-
C(=0)OR*, -(Cis ankunen)-(4-10-unennerii rerepoumknoankun), -NR*R* -(Cie amxun)-
NR3*R i1 -(C1.6 ankunen)-NR**C(=0)R*, rne kaxnpiit ykasannsiii Ci-6 ankui, Ce.10 apui, -(Ci-6
ankuineH)-Ce-10 apwn, Cs-io-tmknoankui, -(Cie ankmneH)-Cs-10 mukimoankmi, S-10-uneHHbIH
rerepoapu, -(Ci-¢ ankuneH)-(5-10-uneHHbli retepoapun), 4-10-uIeHHbIH TeTEPOLMKIOATKII U
-(C1-6 ankuieH)-(4-10-4jeHHbIN TeTepPOLMKIIOAKIIT) KaKIbli HeoOs3aTebHO 3amerieH 1, 2, 3
unu 4 R* rpynmamu.

B HekoTOphIX BapuaHTax ocyliecTBieHus coenuHeHue ¢Gopmynbl (II) BbIOpaHo u3
IPYIIbl COEAMHEHHH, MPUBEAEHHBIX B Tabmuie B, mim ux QapmaneBTHYeCKH MPUEMIIEMBIX
COJIEH.

B mHacrosmem wu300peTreHMM omnmcaHa Takke (apMaleBTHUECKash KOMITO3ULIHS,
cofepkaliasi ONMHUCAHHOE B HACTOSIIEH 3asBKE COCOMHEHHWE WIH ero (papMaleBTHUECKH
MPUEMJIEMYIO COJIb, U TIO MEHBIIIeH Mepe OfnH (PapMaleBTUYECKH MPUEMIIEMbIIl HOCUTEb.

B HacTosimem n300peTeHnn OMUCcaH Tak:Ke CIOCo0 JiedeHust 3a00JIeBaHuUsl, CBSI3AHHOTO C
OIHUM WM Heckojibkumu nedexramu craiicuara MPHK, y cyObekTa, Hy»KAarOIIerocs B 3TOM,
BKJIFOYAIOLTNI BBEIEHHE CYOBEKTY TepameBTHUYeCKH 3()(PEKTHUBHOTrO KOJUYECTBA OMHCAHHOTO B
HACTOSIIIEM HU300PETEHUN COSAMHEHUS MITH €10 (papMaLlleBTHIECKH MPHEMIIEMOI COJTH.

B HeKkoTOpBIX BapHaHTaX OCYINECTBIEHHUs 3a0O0JIeBaHHME, CBS3aHHOE C OJIHUM WM
HecKoNbkuMu nedekramu crtaiicuara MPHK, npencrasisier coboili 3aboneBaHne eHTPaIbHON
HEPBHOW CHCTEMBI. B HEKOTOPBIX BapHaHTaX OCYINECTBIIEHHs 3a00IeBaHUE, CBSI3aHHOE C OTHUM
win  HeckonbkuMu paedexramu crutaiicniara MPHK, mpencraBmsier coboif  3aboneBanne

LIEHTPAJIbHON HEPBHOI CHUCTEMbl. B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHUs] OMMCAHHBIN CIIOCO0
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BKJIFOYAET JIOCTABKY COEIMHEHHS B LIECHTPAJIbHYIO HEPBHYIO CHCTEMY CYOBEKTa.

B HeKoTOpBIX BapHaHTaX OCYINECTBIEHHUs 3a0O0JIeBaHHME, CBS3aHHOE C OJHUM WM
HeckoJpkuMH fedexkramu crutaricuara MPHK, BeIOpaHO U3 rpymibl, COCTOSINEH U3 CIEAYIOLINX
3a0oneBanmii: O0koBOH amuorpodpuueckuii ckiepo3d (ALS), arunudsblii KUCTO3HBIA (UOPO3,
ayTU3M, PacCTPOMCTBA ayTHCTUYECKOro crekTtpa, amuorpodus Illapko-Mapu-Tyrta, cHHIpOM
CHARGE, nemeHmusi, snuiencusi, 3MIIENITHYECKas SHIe(aronaTus, CeMeiHasi TU3aBTOHOMUS
(FD), nacnencrBeHHbli n3oaupoBaHHblii geduuut ropmona pocta Il tunma (IGHD II), curnpom
Dpeiizepa, T00HO-BHCOUHAs NeMeHUUs u Oone3Hb [lapkuHCOHA, CBsi3aHHAst ¢ XpoMocoMoit 17
(FTDP-17), 6one3np XaHTUHITOHA, cMHAPOM Mapdana, 3amepkka B YMCTBEHHOM DPa3BUTHUH,
6one3nbp Menkeca (MD), Mplieunast AUCTPOQUsI, MUOTIATHS, MUOTOHUYeCKas tucTpodus 1 Tuna
(DM1), muoronnueckas aucrpodus 2 tuna (DM2), neiipopudbpomaros 1 tuma (NF1, Ooneznn
¢on Pexnmurxayszena NF; nepudepuueckuii NF), CHHAPOM 3aThUIOYHOro pora, OOJe3Hb
ITapkuHCcOHa, pernHOOMacTOMa, mu30(peHus, TyOepO3HbIN CKIEPO3, U CBSI3aHHbIE C F€HAMHU
3aboseBaHus1, mnepedncieHHble B Tabiuue 1. B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHUS
3aboJieBaHNe, CBA3aHHOE C OJHUM WJIM HECKOJbKMMH nedekramu crutaiicuara MPHK, BeiOpano
U3 TPYIIbL, COCTOSIIEH M3 CEeMeWHOW JAu3aBTOHOMUM U HelpoduOpomaroza 1 Tuma. B
HEKOTOPbIX BapUAHTAaX OCYLIECTBJICHHs 3a00JeBaHME, CBS3aHHOE C OJHUM WJIM HECKOJBKUMHU
nedexramu craiicuara MPHK, mpencrasnsier coOoli ceMelHy0 TM3aBTOHOMUIO. B HEKOTOpPBIX
BapUAHTAX OCYLIECTBIEHHs 3a00JieBaHHE, CBA3aHHOE C OJHHM WJIM HECKOJbKMMHU aedeKkTaMu
crtaiicuara MPHK, npencrasnsier coboii HelipoduOpomaros 1 tuna. B HeKoTOpBIX BapuaHTax
oCy1IecTBIIeHHs 3a00JIeBaHue, CBSI3aHHOE C OHUM WJIM HECKOJBKUMH Ae(eKkTaMu CrutaliCHHra
MPHK, npencrasnsier codoii 3adoneBanue, ykazanHoe B Tadnuue 1.

B HeKkoTOpBIX BapMaHTaxX OCYLIECTBJICHUS OAWH WM HECKOJBKO Ne(pEeKTOB CILIACHHIA
MPHK cBsi3aHbl ¢ OOHUM WM OoJiee T€HAMH, COAEPIKAIMMMHU TIO MEHBIIEH Mepe OIHMH 3K30H,
cofepkaluii  mocjenoBaTeNbHOCTh  HykieoTunoB CAA. B HEKOTOpBIX — BapuaHTax
OCYIIECTBJICHUS] ONIMH WM HECKOJbKO nedektoB cruialicuara MPHK cBsi3aHbI ¢ OHUM TeHOM,
COJZIEp>KalllNM 10 MEHbLIEH Mepe OAWH 3K30H, COAep KAl MOCIeA0BaTENbHOCTh HYKJICOTUIOB
CAA. B HEeKOTOpbIX BapuaHTaX OCYLIECTBJICHHUS OAMH WJIM HECKOJIBKO Ne(pEeKTOB CIUIAHCHHTa
MPHK cBsi3anbl ¢ ogHUM nim Oosiee reHaMu, BBIOPAaHHBIMU M3 TPYIIbL, coctosimeii u3 BMP2K,
ABI2, IKBKAP, FIG4, DNAJC6, WDR45, LRRK2, LRSAMI1, SBF2, C19orf12, ARFGEF2,
ARHGEF6, CC2D2A, CHDS8, CUL4B, KDMS5C, MBDS, OPHNI1, PGAPI1, SLC9A9, SLC35A3,
CACNAI1S, CDKLS, FMR1, HDACS8, MECP2, SLC6A8, SYNGAPI, CHD2, CHRNA4,
DEPDCS, GOSR2, GRIN2A, SCNI1A, SCNO9A, STXBP1, SZT2, DMD, COL6A3, DYNC2H],
FKTN, IGHMBP2, LAMA2, MTMI1, NEB, PLEC, MICU1, SMCHDI1, DES, RYRI, TSCI,
TSC2, FBN1, RB1 u CHD7.
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B HexoTOpBIX BapMaHTax OCYLIECTBJICHHUS OAWH WM HECKOJIBKO Ne(pEeKTOB CIUIAiCHHIA
MPHK cBsi3aHBI ¢ OZHMM T€HOM, BBIOPaHHBIM W3 Tpymmbl, cocrosimeid w3 BMP2K, ABI2,
IKBKAP, FIG4, DNAJC6, WDR45, LRRK2, LRSAMI, SBF2, Cl9%orfl2, ARFGEF2,
ARHGEFo6, CC2D2A, CHDS8, CUL4B, KDMS5C, MBDS, OPHNI1, PGAPI1, SLC9A9, SLC35A3,
CACNAI1S, CDKLS, FMR1, HDACS8, MECP2, SLC6A8, SYNGAPI, CHD2, CHRNA4,
DEPDCS, GOSR2, GRIN2A, SCNIA, SCNOA, STXBP1, SZT2, DMD, COL6A3, DYNC2H],
FKTN, IGHMBP2, LAMA2, MTMI1, NEB, PLEC, MICU1, SMCHDI1, DES, RYRI, TSCI,
TSC2, FBN1, RB1 u CHD7. B HeKOTOpbIX BapHaHTax OCYILECTBJIEHMs YKa3aHHbIE OJUH WU
Oonee reHoB BbIOpaHBI W3 TPYIIbIL, NpUBEAEHHOH B Tabmume 1. B HekoTophIX BapuaHTax
OCYILECTBIJIEHHs YKa3aHHbIN I'eH BbIOpAaH U3 TPYIIbL, NMpUBEeNEeHHON B Tabnuie 1. B HeKoTophIx
BapUAHTAX OCYIIECTBJICHUS yYKa3aHHBIA I'€H CBsI3aH C COCTOSIHUEM, yKa3aHHbIM B Tabnuue | B
YHUCJIE CBSI3aHHBIX C MEPEYUCIIEHHBIMU I€HAMU.

B Hactosimem nzoOpereHMu omucaH Takke crocod ynyumenus crutaiicuira MPHK B
reHe (HarpuMmep, B reHe B KJIETKE), BKJIIOYAIOLIHIA KOHTAKTHPOBAHHUE KJIETKH, SKCIPECCUPYIOIIEH
JaHHBII T€H, C ONMHCAHHBIM B HACTOSINEM TEKCTe COEAMHEHHEM HWIIN ero (hapMareBTHUECKH
NpUEeMJIEMOH CONbI0. B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHs YKa3aHHBI I'eH BBIOpaH H3
rpynmel, coctosimed u3 BMP2K, ABI2, IKBKAP, FIG4, DNAJC6, WDR45, LRRK2, LRSAMI,
SBF2, C19orf12, ARFGEF2, ARHGEF6, CC2D2A, CHDS8, CUL4B, KDMSC, MBDS, OPHNI,
PGAP1, SLCO9A9, SLC35A3, CACNAIS, CDKLS, FMRI1, HDAC8, MECP2, SLC6AS,
SYNGAP1, CHD2, CHRNA4, DEPDCS5, GOSR2, GRIN2A, SCN1A, SCN9A, STXBP1, SZT2,
DMD, COL6A3, DYNC2HI1, FKTN, IGHMBP2, LAMA2, MTMI1, NEB, PLEC, MICUI,
SMCHDI1, DES, RYRI1, TSC1, TSC2, FBNI1, RB1 u CHD7. B HekoTOpbhIX BapHaHTax
OCYILECTBIIEHHs YKa3aHHbIN IeH BbIOPAH W3 TPYIIIbL, NMPUBEIEeHHON B Tabmuie 1. B HeKoTophIx
BAPUAHTAX OCYIIECTBJICHUS KOHTAKT C KIETKOW OCyLIecTBisieTcs in vitro. B HexoTopeix
BAPUAHTAX OCYLIECTBJICHUS KOHTAaKT C KJIETKOH OCYIIECTBIsIETCS in vivo. B HekoTophix
BApHAHTAaX OCYILIECTBJIIEHUs1 crmoco0 yayuineHus cruadicuaira MPHK B reHe Bkiouaer
yJy4lLIeHUE BKJIIOUYEHUS SK30Ha.

B nacrosmem m3o0peTeHHH OMHCaH Takxke crnocod yiyumenus cruiaicuara MPHK B
KJIETKE, BKJIIOYAIOIIUH KOHTAKT KJIETKH C 3(P(EKTUBHBIM KOJIMYECTBOM OIMCAHHOTO B
HACTOSIIEM H300pPETeHHH COEOUHEHMS WU ero (papMauneBTUYECKH NPUEMIIEMON COJH, TIe
yKa3aHHOE YJIy4llIeHne mpeacTanisieT codol ynyumenue crutaiicuara MPHK B rene.

B nacrosmem m3o0pereHHH OmmcaH Takxke crnocod yiyumenus cruiaiicuara MPHK B
KJIETKE, BKJIIOYAIOIIMI KOHTAKT KJIETKH C OMMCAHHBIM B HACTOSLIEM TEKCTE COEAUHEHUEM WIIU
ero (hapmMaLeBTUUECKH NMPUEMIIEMON COJIbIO, I7I€ YKAa3aHHOE YJIYUIICHHE MPENCTaBisieT coOOi

ynyumenue crutaiicuira MPHK B rene, BeiOpanHOM m3 rpymmsl, coctosmeit u3 BMP2K, ABI2,
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IKBKAP, FIG4, DNAJC6, WDR45, LRRK2, LRSAMI, SBF2, Cl19%orfl2, ARFGEF2,
ARHGEF6, CC2D2A, CHDS8, CUL4B, KDMS5C, MBDS, OPHNI1, PGAPI1, SLC9A9, SLC35A3,
CACNAI1S, CDKLS, FMR1, HDACS8, MECP2, SLC6A8, SYNGAPI, CHD2, CHRNA4,
DEPDCS, GOSR2, GRIN2A, SCNITA, SCNO9A, STXBP1, SZT2, DMD, COL6A3, DYNC2H],
FKTN, IGHMBP2, LAMA2, MTMI1, NEB, PLEC, MICU1, SMCHDI1, DES, RYRI, TSCI,
TSC2, FBN1, RB1 u CHD7. B HEKOTOpBIX BapUaHTax OCYINECTBJICHUS yKa3aHHbBIN I'eH BbIOpaH
U3 TpymIbl, NpuBeneHHOH B Tabmume 1. B HEKOTOPBIX BapHaHTaxX OCYIIECTBJIEHHS KOHTAKT C
KJIETKOH OCYIIECTBIsETCA in Vitro. B HEKOTOPBIX BapHaHTaX OCYINECTBJIEHUS] KOHTAKT C KIETKON
OCYIIECTBIIIETCA 1N Vivo. B HEKOTOpBIX BapHaHTaxX OCYLIECTBJIEHHUS CIOCOO YJIy4IIEeHUs
crutaiicuara MPHK B reHe BkiIrO4aeT yiydlleHue BKIFOYEHHs SK30Ha.

B HekoTOpBIX BapHaHTax OCYLIECTBJIEHHs OIHCAaHHbIE B HACTOALIEM H300pEeTEeHUH
croco0bl MOTYT BKJIIOYATh MpoBeneHne aHanusa crulalicuira MPHK B kieTke B mpucytcTBun
OMUCAHHOIO B HACTOSIEM TEKCTE COCAUHEHUs, U NETeKTUPOBAHUE YJIyYIIECHUs CIUIaliCHUHIa
MPHK (Hanmpumep, MOBbIIIEHNE CTETIEHN BKIIFOUEHHS 9K30HA) B KIIETKE.

B HekoTOphIX BapuaHTaxX OCYINECTBJCHUS OIMCAHHBIE B HACTOSINEM H300pETeHUH
CrIocOObI OCYIIECTBJIIFOTCS B KJIETKE WIM B CyOBEKTe, MMEIOLIMX T'€HETHYeCKHe MyTaluu,
KOTOpBIE BBI3BIBAIOT fedekT crutaiicuira MPHK, T.e. HapyIIeHHbII 1M aHOMAJIbHbIH CIUTACHHT
MPHK, xotopmiii ortnuuaercsa ot cmiadicuira MPHK B knerkax nukoro tuma. Yka3aHHbIE
CHocOOBl MOTYT BKJIFOYATh BBISIBJIEHHE CYOBEKTa, MMEIOIIErO TAKyK) MeHETUYECKYH) MYTAaLUIO,
W/ BbIABJIEHHE CYObEKTa, CTPAJAOLIETO MATOJOTHUYECKUM COCTOSIHUEM, CBSI3aHHBIM C
nedexrom crnaiicnara MPHK, onrcaHHBIM B HACTOSILIIEM TEKCTE MJIM U3BECTHBIM B JINTEpAType.

Ecnu He yka3zaHo WHOe, BCe NMPUMEHSIOLINECS B HACTOSIIEM TEKCTe TEeXHUYECKHe U
Hay4HbIE TEPMHMHBI HMEIOT 3HA4YeHHs, OOIIENPHHATbIE Cpeau  KBAIU(UIIUPOBAHHBIX
CIIELINAJINCTOB B 00JIACTH, K KOTOPOH OTHOCHUTCS HacTosiee n3o0peTenue. B HacTosmem Tekcre
OIMHUCAHBI CIIOCOOBI U MAaTEPUAIIbI AJIS1 MPUMEHEHHS 110 HACTOSIIIEMY U300PETEHHUIO; TAKIKE MOTYT
NPUMEHSTBCS PYTHE TMOAXOMASIINE CIIOCOOBI M MaTepHalibl, W3BECTHBIE B JAHHOH 00JacTh
TEXHUKU. Bce wmarepuanbl, CHocoObl W TpPUMEPHI SBISIOTCS WUTOCTPATHBHBIMH M HE
OrpaHUYMBAIOT 00BEM Hacrosimero wuzodpereHus. Bce mnyOnmkanmuy, 3asBKM Ha TATEHTHI,
NIATEHTHI, MTOCIEI0BATEIbHOCTH, 3HaAUEHUs U3 0a3 JaHHBIX M JPYTHE YIIOMSHYThIE B HACTOSIIEM
TEKCTe MCTOYHUKHU BKJIIOUEHBI B HACTOSIIIUN TEKCT B MOJIHOM OOBEME MOCPENCTBOM CChUIOK. B
ciydae KOH(JIMKTa TPUOPUTET HMMEET HACTOSIIEe OMHMCAHUE, BKJIIOYAsl NMPUBEACHHBIC 311€Ch
OTIPENIENIEHUs].

Onucanue ueprexeit

Ha ¢ur. 1A nokaszan npoueHT BKIOUYeHHs 5k30Ha 20 B medeHu mbiuei CS57BI6-FD

nocie BBeneHus coenuHeHus (100) B mosmpoBke 10 mr/kr/cytkm; 30 wmr/kr/cytkm; u 60
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MI/KI/CYTKH, U BBEIEHUs] KHHETHHA B 103UpoBKe 400 MI/KI/CyTKH.

Ha ¢ur. 1B moxka3aH nponeHT BKJIOYeHUs 5k30Ha 20 B meuenu wmbimeir C57BI6-FD
nocie BBeneHus coenuHeHus (230) B mosmpoBke 10 mr/kr/cytkm; 30 wmr/kr/cytkm; u 60
MI/KI/CYTKH.

Ha ¢ur. 1C noxazaH nponeHT BkJIrO4eHUs 5k30Ha 20 B meuenu wmbimeir C57BI6-FD
nocie BBeneHus coenuHeHus (270) B mosmpoBke 10 wmr/kr/cytkm; 30 mr/kr/cytkm; u 60
MI/KI/CYTKH.

Ha ¢ur. 2A nokaszan nponeHt BkroueHHUs: 3k30Ha 20 B cepaue wmbimeir C57BI6-FD
nocie BBeneHus coenuHeHus (100) B mosmpoBke 10 mr/kr/cytkm; 30 mr/kr/cytkm; u 60
MI/KI/CYTKH; U BBEIEHUs] KHHETHHA B 103upoBke 400 MI/Kr/CyTKH.

Ha ¢ur. 2B nokazan npoueHT BkIrOueHus 3k30Ha 20 B cepnaue mbimeir CS57BI6-FD
nocie BBeneHus coenuHeHus (230) B posupoBke 10 mr/kr/cytkm; 30 wmr/kr/cytku; u 60
MI/KI/CYTKH.

Ha ¢ur. 2C nokaszaH npoueHT BKJrOueHus: 3k30Ha 20 B cepaue wmbimern C57BI6-FD
nocne BeeneHus: coenuHeHust (270) B nmosupoBke 10 mr/kr/cytku, 30 wmr/kr/cytkm; u 60
MI/KI/CYTKH.

Ha ¢ur. 3A mnoxasan npoueHT BKIOouYeHHs 3k30Ha 20 B moukax Mmbimeidr C57BI6-FD
nocine BBeneHuss coenuHeHusi (100) B mosuwpoBke 10 mr/kr/cytku; 30 wmr/kr/cytkum; u 60
MI/KI/CYTKH, U BBEI€HUs] KHHETHHA B 103UpOoBKe 400 MI/KI/CyTKH.

Ha ¢ur. 3B mokasaH mponeHT BkJIrOYeHHs 5k30Ha 20 B moukax wmbiueir C57BI6-FD
nocie BBeneHus coenuHeHus (230) B mosumpoBke 10 mr/kr/cytkm; 30 wmr/kr/cytkm; u 60
MI/KI/CYTKH.

Ha ¢ur. 3C mokasaH mponeHT BkIrO4YeHHs 5k30Ha 20 B moukax wmbiuei CS57BI6-FD
nocie BBeneHus coenuHeHus (270) B mosmpoBke 10 wmr/kr/cytkm; 30 wmr/kr/cytkm; u 60
MI/KI/CYTKH.

Ha ¢wur. 4A nokasan nponeHT BkiroYeHUs 5k30Ha 20 B Mmosre mbitern C57BI6-FD nmocne
BBeneHus coenuHenus (100) B nosupoBke 10 mr/kr/cyTku; 30 mMr/kr/cyTku;, u 60 MI/KI/CyTKH;, U
BBEJICHUS] KWHETHHA B TO3UpOBKe 400 MI/Kr/CyTKH.

Ha ¢ur. 4B noka3an npoueHT BKIOUeHUs 3k30Ha 20 B Mo3sre mbieii C57BI6-FD nmocne
BBeeHUs coennHeHus (230) B no3uposke 10 mr/kr/cytku; 30 Mr/kr/cyTku; u 60 MI/Kr/CyTKu.

Ha ¢ur. 4C nokasan npoueHT BkOUeHus 3k30Ha 20 B Mo3re mbimeit CS7BI6-FD nocne
BBeieHUs coennHeHus (270) B no3uposke 10 mr/kr/cytku; 30 Mr/kr/cyTku; u 60 MI/Kr/CyTKu.

Ha ¢ur. 5 moka3aH mpoueHT BKJIIOUEHHUs 3k30Ha 20 B TPOHHMYHOM HEpPBE MBILIEH
C57BI6-FD nocne BBenenust coenunenus (270) B nosuposke 10 mr/kr/cytku; 30 MI/Kr/cyTKu;, u

60 MI/Kr/CyTKU.
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Ha ¢ur. 6 mokazaH mpoumeHT BKJIIOYEHUs 3k30Ha 20 B CENAIMITHOM HEpPBE MbIIIEH
C57BI6-FD nocne BBenenust coenunenus (270) B nosuposke 10 mr/kr/cytku; 30 MI/Kr/cyTKu; u
60 MI/Kr/CyTKU.

Ha ¢ur. 7 mnokasaHbl pe3ysnbTaTbl BECTEPH-OJIOTTHHIa OTHOCUTEIBHO CEMEHHOM
nu3aroHomuu (FD) B pubpobiacrax yenoseka, monBepraBmuxcsi oopadboTke B TeueHue S5 nHen
pernpe3eHTaTUBHBIMU coenuHeHnsaMH (230), (302), (270) u (100).

ITonpobuoe omucanue

ITo ouenkam, mytauuu, koropsle HapywaroT crjaiicuir MPHK, cocrasnsror 20-30%
BCEX BBI3BIBAIOIIMX 3a00JIEBAaHUSI MYyTaLMH, U HCCIENOBAHMSA IMOKA3aJM, YTO AJbTEPHATHBHO
crutaiicupoBaHHbIE N30(OPMBI IIHPE BCErO MPEACTABIEHBI B MO3re. DTH JJaHHbIE B KOMOMHALIUU
O3Ha4alT, YTO Je(peKTbl aJbTEePHATHMBHOTO CIUIAHCHMHra MOryT OBITh  JpaiiBepom
HelipoziereHepaTUBHOTO 3a00yeBaHysl. bplIo MoOKa3aHo, 4YTO MepopanbHOE BBEAEHHE KUHETHHA
(N®-pypdypunanennna) memam (400 MI/Kr/cyTku B TedeHHe 7 AHei) yiyulIaeT CIUIAHCHHT
IKBKAP in vivo B ompeneneHHbIX TKaHSIX, BKJIOUYass Mo3r. Kpome Toro, mpeaBapuTesbHOE
TECTHPOBAHUE HA MALEHTaX M HOCUTENAX CEMEMHOM AM3aBTOHOMHUH IPUBEJIO K IMOBBIIIEHUIO
copepkanuss HopmaibHoW IKBKAP MPHK B nepudepuiinoii kpoBu sroped (cM., Hanmpumep,
ITarent CIIA Ne 8,729,025 u Ilarent CIIIA Ne 7,737,110, onmucaHusi Ka)IOro U3 KOTOPBIX
BKJIFOYEHbl B HACTOSILIUI TEKCT B TOJIHOM O0BEeMe MOCPEeNCTBOM CChUIKH). OmHAKO, st
JOCTIDKEHHsI I3MEHEHUH B CrulaiicHre TpeOOBaIMCh BBICOKHE NO3UPOBKU. COOTBETCTBEHHO, B
HACTOSIIEM HM300PETEHHHM ONMHCAHBbl COEAMHEHUs, KOTOpbleé MOIy TPUMEHSTbCS IS
TepaneBTUYECKOr0 TapreTUPOBaHMsl MeEXaHU3MOB crutaiicuara MPHK.

B Hacrositem n3obpereHuu onucanbl coenqunenus: popmyist (I):

R']
|

RE L

@

WK ux (apMaLEeBTHIECKU NPHEMIIEMAs COJlb, I/e:

X! npencrasnsier coboii N unu C;

X? Bribpan u3 rpynmbl, coctosmei us S, N, NR2, CR? u CHR?;
X? BbIOpaH U3 rpynmsl, cocTosmieil u3 S, N, NR*, CR? u CHR?;
X* BbIOpaH U3 rpymnmsl, cocTosmeil u3 S, N, NR*, CR* u CHR?;
X" npencrasnsier co6oit N unu CR”;

X® npencrasnser co6oii N umu CRS,
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L orcyrcTByer mnm BeIOpaH u3 rpymibl, cocrosimeit n3 Ci- anmkuiena, Ca-¢ akeHIIeHa 1
C2- anxkuHmieHa, rae kaxnbiii Ci-6 ankuieH, Cz-6 ankeHuieH U C2-6 alKUHUIEH HEOOs3aTeIbHO
3amernen 1, 2, 3 unu 4 He3aBucuMo BbIOpanHbIME R* rpynmamu;

R! Beibpan u3 rpynmsl, cocrosimeii us Ces.10 apuia, 2-6eH3opypanuia, 4-XUHOIUHIIA, S-
6-4JICHHOTO TeTepoapuiia U S5-0-UJ€HHOrO0 TIeTePOLUKIOANKUNIA, KaXKIbId M3 KOTOPBIX
HeoOsA3aTeNbHO 3aMeleH 1, 2, 3 uu 4 He3aBHCHMO BBIOpaHHbIMU R rpynmamu;

kaxpiii R4 nesasucumo Boibpan us rajgorena, CN, NO2, Ci ankuna, Ca6 ankeHuna,
C26 ankunmna, Ci6 ramorenankuna, Cis ankokcu-rpymmel, -C(=0)OH, -C(=0)Ci ankuna, -
C(=0)Ci-6 ranorenankmna u -C(=0)C1-6 allKOKCH-TPYTIIIHI,

R? BbIOpaH W3 rpyIIbl, cocToseit u3 H, okco-rpymnmel, asuno-rpymnmsel, rajgorera, CN,
NOa2, Ci-6 ankuna, C2- ankenuna, Cz-6 ankunmna, Cs-1o quknoankuna, Ce-10 apuna, 5S-10-uneHHoro
rerepoapuna, 4-10-unenHoro rerepouuknoankuna, OR*2, C(=0)R?2, C(=0)OR"2, NRR®%,
C(=0)NR®R% -OC(=0)NR®R% NRZC(=0)R®, NRZC(=0)OR®?, NR%C(=0)NR’R%,
NR2S(=0)2R?2, NRS(=0):NRR%, S(O)NR’R® 11 S(0):NR2R%, rnie kasmprii C1-6 amkmn, Cs.
10 mukygoankmi, Ce-10 apuin, 5-10-uneHHbIN rerepoapus U 4-10-uneHHBIH TeTepOLMKIOATKII
Heo0s3aTeNbHO 3aMeleH 1, 2, 3 unu 4 He3aBucHMO BhIOpaHHbIMU R rpynmamu;

R} BBIOpaH W3 rpynmbl, cocTosimed u3 H, okco-rpynmsl, asuno-rpynmsl, rajgoresa, CN,
NO2, Ci-6 anxuna, C2- ankenuna, Cz-6 ankununa, Cs-10 nukioankumna, Ce-10 apuna, 5-10-uneHHOTO
rerepoapuia, 4-10-unennoro rerepormkioankuna, OR®, SR¥, C(=0)R??, C(=0)OR?, NR¥R%,
C(=O)NR®R®, -OC(=O)NR®R%, NRSC(=0)R®, NRZC(=0)OR?*, NRSC(=0)NR“R®,
NRS(=0)2R??, NR¥*S(=0):NR*R% S(O)NR®R® u S(0)NR¥R®E, rne xaxnapiit Ci-6 ankun, Cs-
10 ukgoankui, Ce-10 apuin, 5-10-uneHHbii rerepoapun U 4-10-ulieHHBIH TeTEPOLIMKIOANKUI
HeoOsA3aTeNbHO 3aMeleH 1, 2, 3 unu 4 He3aBUCHMO BbiOpaHHbIMU R? rpynmam;

R* BLIOpaH U3 Tpymmbl, cocTosmmel u3 H, okco-rpynmbl, a3umo-rpynmsl, ramoresa, CN,
NOa2, Ci-6 ankuna, Cz-6 ankernna, Cz-¢ ankuamna, Cs-10 muknoankuna, Ce-10 apuna, S-10-uneHHOrO
_ NR®R*
C(=O)NR*R¥ -OC(=O)NRR¥ NR“C(=0)R™, NR“C(=0)ORY, NR™C(=0)NR*R%,
NR®S(=0)2R*, NR**S(=0)NR“R# S(O)NR*R* u S(0),NR*R, rne kaxnprii Ci-6 amxun, Cs.

rerepoapuna, 4-10-unennoro rerepormkioankuma, OR* C(=O0)R®, C(=0)OR

10 nuknoankui, Ce-10 apui, 5-10-uneHHbIl rerepoapun U 4-10-usieHHBIH TeTEPOLIMKIOANKUI
HeoOsA3aTeNnbHO 3aMelteH 1, 2, 3 unu 4 He3aBUCHMO BbiOpaHHbIMU R? rpynmamu;

R’ BLIOpaH U3 TPYMIbI, cocTosimel u3 H, okco-rpynmbl, a3umo-rpynmsl, ranorena, CN,
NOa2, Ci-6 ankuna, Cz-6 ankernna, Ca-6 ankuamna, Cs-10 muknoankuna, Ce-10 apuna, 5S-10-uneHHOr0
rerepoapuna, 4-10-unensoro rerepouuknoankuna, OR® SR* C(=0)R®, C(=0)OR®, NR®R®,
C(=O)NR®R¥ -OC(=O)NR®R®, NRSC(=0)R®, NRC(=0)OR?® NRSC(=0)NRSR®,
NR®S(=0)2R?’, NR¥S(=0)NR“R®, S(O)NR*R® u S(0):NR*R¥, rne kaxnprii C1-6 amxun, Cs.



46

10 nuknoankui, Ce-10 apui, 5-10-uneHHbI rerepoapun U 4-10-usieHHBIH TeTEPOLIMKIOANKUI
HeoOs3aTeNbHO 3amelteH 1, 2, 3 unu 4 He3aBUcHMO BbiOpaHHbIMU R? rpynmamu;

RS Beibpan u3 rpymmsl, cocrosimeil u3 H, Cis ankuma, Cis ragorenankunma, Ci-s
rugpokcuankuia u Ci-6 aJKOKCHU-TPYIIIIBI,

R’ BpIOpan u3 rpymmsl, cocrosmeii u3 H, Cis amkuma, CN, NO2, ORY, C(=0)RY’,
C(=0)OR®", NRRY  C(=0)NRRY, -OC(=0)NR“RY  NRYC(=0)R®’, NRC(=0)ORY’,
NRY’C(=0)NR'RY NR’S(=0)2R"” u NR¢’S(=0)NR'RY";

R® BriOpan u3 rpymmel, cocrosimedt u3 H, Cis ankuma, CN, NO2, OR® C(=O)R%,
C(=0)OR® NR®R® C(=0)NR®R% -OC(=0)NR®R% NR®SC(=0)R®, NREC(=0)OR,
NRAC(=0)NR®R® NR®“S(=0)2R*® u NR“S(=0)NR*R®;

KaKITBII Ra2’ sz’ RCZ’ RdZ’ Ra3’ Rb3, RC3, Rd3, Ra4’ Rb4, RC4, Rd4, RaS’ RbS, RCS, RdS’ Ra7’
RY R’ RY R® R R y R® nesasucumo Buibpan us rpynnsl, coctosmeii us H, Ci ankuna,
C2.¢ ankenuna, C2 ankunuia, Ci-¢ ruapokcuankmia, Ci-6 ranorenankmia, Ci-6 allKOKCU-TPYTIIIHI,
-(Ci1-6 ankuneH)-Ci-¢ ankokcu-rpynmsbl, Cs-10 uuknoankuna, -(Ci-c ankuneH)-Cs-10 HUKIOATKUIIA,
Co-10 apuna, 5-10-unenHoro rerepoapuia, 4-10-4JeHHOrO reTepOLUKIOANKUIA, e Kakabii Ci-6
ankun, Ca¢ ankenmn, Ca¢ ankunmn, Cs.1o uuknoankui, -(Cis ankmieH)-Cs-10 uukmnoankui, Ce-10
apwui, 5-10-uneHHbIl rerepoapiil U 4-10-uIeHHbIH reTepOLMKIIOATIKHII He00sA3aTeIbHO 3aMeleH
1, 2, 3 unu 4 He3aBucuMO BhIOpaHHbIME R rpynmamu;

umt R u R? Bmecre ¢ atomom N, K KOTOPOMY OHH MPHUCOEIHHEHBI, OOBEIUHEHBI C
(bopMHUpPOBaHHEM 5-10-unenHoro reTepOaPUIBHOTO 15805 4-10-uneHHoro
reTepOLUKIIOAIKIIIBHOTO KOJIbI[A, KaKI0€ U3 KOTOPBIX HeoOs3aTebHO 3amerieHo 1, 2, 3 uu 4
HEe3aBUCUMO BbiOpaHHbIMU R?° rpynnamu;

umt R u R® Bmecre ¢ atomom N, K KOTOPOMY OHH MPHUCOEIHHEHBI, OOBEIUHEHBI C
(dbopMHUpPOBaHHEM 5-10-unennoro reTePOaAPUIBHOTO 158)05 4-10-uneHHoro
reTepOLUKIIOANIKIIIBHOTO KOJIbIIA, KaKI0€ U3 KOTOPBIX HeoOs3aTebHO 3amenieHo 1, 2, 3 umm 4
He3aBUCHMO BbiOpaHHbiMU R?® rpynnamu;

umi R* u R™ Bmecte ¢ atomom N, kK KOTOPOMY OHH MPHUCOEIHHEHBI, OOBEIUHEHBI C
(dbopMHUpOBaHHEM 5-10-unennoro reTepOapUIIbHOTO 158)05 4-10-uneHHOrO
reTepOLUKIIOANIKIIIBHOTO KOJIbI[A, KaKI0€ U3 KOTOPBIX HeoOs3aTepHO 3amenieHo 1, 2, 3 umm 4
He3aBUCUMO BbiOpaHHbIMU R?® rpynnamu;

kaxaeii R?° nesaBucumo BoiOpan u3 rpymmel, cocTosmeii us OH, SH, CN, NO,
rasioreda, okco-rpymisbl, Ci4 ankuna, Cz-4 ankenmna, Ca4 ankunmna, Ci4 ramorerankmna, Ci4
manoakwia, Ci4 ruapokcuankmia, Cia ankokcu-rpymsbl, -(Ci4 ankui)-(Ci4 amkokcen), -(Ci-
ankokcn)-(Ci4 ankokcu), Ci4 ranoreHankokcu-rpynmbel, Cs nukinoankwna, (eHuna, 5-6-

YJIEHHOTO reTepoapuia, 5-0-4IeHHOro reTepoLUKIOaNKuiIa, aMuHo-rpynnel, Ci-4 alKuJIaMHUHO-
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rpynmel, au(Ci4  ankwn)amuHO-rpymmbl,  kapbammma, Ci4  ankunkapbammna, au(Cia
ankmin)kapbamuna, kapbamomna, Ci4 ankmnkapbamowmna, nu(Ci4 ankwi)kapdamounsa, Ci-
ankmikapbonnna, Cia  ankokcukapbonmna, Cia  amkmikapOoHwIaMuHO-Tpymmbl,  Ci-
aNKWICY Ib(pOHMITAMUHO-TPYIIIEL, amMuHOCyb(onmta, Ci4 ankmiamunocyaboruna, au(Ci-
AJIKIIT)aMUHOCY Tb(POHMIIA, aMUHOCY JTb()OHUITAMIHO-TPY IITBI, Ci4
AJNIKUIIAMHHOCY JIb() OHMJIAMHHO-TPY TIITHI, mu(Ci4  amKHUIT)aMUHOCYJIB(OHUIAMUHO-TPY I,
amMuHOKapOoHmnamuHo-rpynmel, Ci4  ankuiamuHokapOoHmmamMuHO-rpynmsel 1 Au(Ci4
AJIKMJT)aMUHOKapOOHUIIAMHHO-T'PY TIITHI,

rae kombllo, comepxkamee X', X2, X° u X' Qopmupyer LMKIOAIKUILHOE,

2>
reTepoapuIbHOE MU TeTePOLMKIOATIKIILHOE KOJIBLIO,
MpU YCIOBUM, YTO Korja 9-uleHHOoe Konblo, comepxkamee X', X% X°, X! X" u X8,

dbopmupyer Konbo A:

|
STy
ﬁ N

Koneo A

10 -L-R! He 0bpasyeT cieayrolue rpymnmsbr:
CF, CN
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HO
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= diﬂb é%b
X0
% %
:LLL 2
0]
OH =
— 0
U0
Y
* , ,
N=

I
piae
z £
F ;L(oj

g

P
v Z
w{_{x_
ATd

\



48

.

B HEKOTOpBIX BapHaHTax ocyiuecTsienuss X' mpezncrasisier coboif N. B HeKOTOpBIX
BapMaHTax ocylnecTienus X' npencrasinser coboi C.

B HEKOTOPBIX BapUaHTAX OCYIIECTBIeHUs X’ MpeAcTaBjsieT coboit S. B HEKOTOpbIX
BApMAHTAX OCyLIeCTBIEHHMs X° TpencTaBuseTr coboii N. B HEKOTOpBIX BapHAHTaxX
ocymiecTBieHust X> mpenctapaser coboii NR?. B HEKOTOPBIX BapMaHTax OCYIIECTBIeHHs X’
npencrasnser coboii CR2. B HEKOTOPHIX BapHAHTAaX OCYINECTBIEHMS X’ MPEACTaBIsAeT coOOi
CHR?.

B HEKOTOpBIX BapMaHTaX OCYIIECTBIEeHUs X° MpencTaBiser coboil S. B HekoTopbIX
BapHAHTAX OCyIIecTBIeHHMs X° mpexacTaBmsieT coboii N. B HEKOTOpBIX BapHaHTax
ocymecTsnenusi X° mpenctasiaser coboii NR?. B HEKOTOpBIX BapHaHTax OCYINECTBIEHUs X°
npencrasiser coboii CR’. B HeKOTOpHIX BapHaHTax OCYIIECTBIEHMS X° MPEACTaBIseT coOOil
CHR?.

B HEKOTOpBIX BapUaHTAaX ocyllecTBieHHs X' mpexacrasiseT coboit S. B HeKOTOpBIX
BapUAaHTax oOCyllecTBAeHUus X' mpexcrasnsier coOoii N. B HEKOTOpLIX BapHaHTaX
ocymectsienuss X' npencrapnser coboii NRY. B HeKkOTOpBIX BapuaHTax ocCylecTBieHds X'
npencrasaser coboii CR*. B HEKOTOpBIX BapHAHTaX OCYINECTBIEHUS MPENCTABIAET COOONt
CHR*,

B HEKOTOpBIX BapUaHTax OCyLlecTBIeHHMs X' mpexacTasiser coboil N. B HEKOTOpBIX
BapMaHTax ocylnecTsienus X' npencrasiser coboii CR’.

B HEKOTOpBIX BapHAHTaX OCYIIEeCTBIeHMs X° mpezacTasisieT coboif N. B HeKoTOpBIX
BapHaHTAaX oOCyllecTBIeHus X° mpencrasiaser coboii CR®. B  HeKOTOpBIX BapHaHTax
ocymecTeaeHus: X® npeacrasisier coboit CH.

B Hekoropeix BapuaHTax ocymectBieHus L mpencrasnser cobori Ci-s  ankuiieH,
HeoOs3aTeNnbHO 3amelnennblii 1, 2, 3 umu 4 HesaBucumo BbiOpaHHbiMH R?*® rpymnamu. B
HEKOTOPBIX BapHaHTax ocyluecTBieHus L mpencrasisier coboit HesamewmeHHbIi Ci-6 ankuieH. B

HEKOTOPBIX BapUAHTAX OCYIIeCTBIIeHUs L mpencraBisieT coOOW He3aMEIeHHbI METUJICH WU
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HE3aMEeLLeHHbIN 3TUJICH.

B HEKOTOpBLIX BapHaHTax ocyliecTsieHus R' BbiOpan m3 rpynmel, coctosmeii uz C.10
apuia, 5-6-4JIeHHOro rerepoapuwia U S-0-4J€HHOTO TeTEPOLMKIIOATKNIIA, KaKIbIH U3 KOTOPBIX
HeoOs3aTeNnbHO 3amMeleH 1, 2, 3 unu 4 He3aBucUMO BrIOpaHHbIMU R4 rpynnamu. B HekoTopbIx
BapMaHTax ocymecTsieHus R' mpencrasnser coGoii 2-6eHzodypaHui Wid 4-XMHOJUHMII,
KXl U3 KOTOPBIX HeoOsi3aTeNbHO 3amemneH 1, 2, 3 win 4 He3aBUCHUMO BbIOPAaHHBIMU R!A
rpynnaMu. B HeKoTOpbIX BapuaHTax ocyliecTBieHus R' BoIOpaH u3 rpymmbl, cocrosiueil u3 2-
oenzodypanmna, 4-xuHONMHWIA, (EHWw1a, S-6-4JeHHOro Terepoapmwia U S5-0-4IEHHOTO
reTepPOLIUKIIOANIKIII, KaXAbIH W3 KOTOPBIX HEOOs3aTeNbHO 3aMemeH | win 2 He3aBUCHMO
BbIOpaHHbIME R rpynmamu. B HekoTOpbIx BapuaHTax ocyimiecTsienuss R! BoiGpan u3 rpymmbr,
COCTOALIIEN W3 He3aMeIlEeHHOro (peHHmNIa, HEe3aMEIIEHHOro S-0-4JIeHHOro TreTepoapuwia U
HE3aMELIEHHOTO 5-0-4JIEHHOr0 NeTepOLUKIIOAIKNUIA. B HEKOTOPBIX BapUaHTaX OCYINECTBICHUS
R! BriOpan u3 rpynmbl, cocrosimed u3 2-GenHsodypaHuna, 4-XHHONMHUIE, S-6-4EHHOTO
rerepoapmwia M 5-0-uIEHHOrO TeTePOLMKIIOATKINIA, KaXIbIH W3 KOTOPBIX HEOOs3aTeIbHO
samemeH | umu 2 He3aBUCMMO BbiOpaHHbIMM R!'“ rpynmamu. B HeKOTOpHIX BaphaHTax

ocymecTsyienus R! BoIGpan u3 rpynmbl, cocTosmei us:

R1A R1A
R1A
JVIVV ? -Nl\'V 5 v
)

_ R1A RIA
o — —
X NP VO

|
o) o K Pl
hbdhd , > R1A ’
R1A R1A /:\
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B HEexOTOpBIX BapuaHTax OCYLIECTBICHUS KasKIbII R HeszaBHCHMO BBIOpAH U3 TPYMIIHI,

cocrosawen u3 ranoreHa, CN, Cis ankuna, Ci- rajgoreHankuna, Ci-6 aJKOKCHU-TPYNIbl U —
C(=0)OH. B HeKOTOpbLIX BAPUAHTAX OCYIIECTBIEHMS Kaxabli R4 HesaBucuMO BbIOpaH u3
rpynmel, coctosimei u3 CN, ¢Topa, xjopa, MeTuina, TpUPTOPMETHNIA, METOKCH-TPYIIIBI U -
C(=0)OH.

B HEKOTOpPBIX BapuaHTax ocylnecTsieHus R? BeibpaH u3 rpymbl, coctosimeii us H, okco-
rpynnbl, ranorena, CN, Cis ankuna, OR?Z, NR2R%, 5-6-uneHnHoro rerepoapuia, 5-6-4neHHOro
rerepormkioankuna, C(=0)OR? u C(=0)NR®’R%, rne kaxmpiii Cis ankun u 4-10-uneHHBIH
reTepoLMKIOaIKUI HeoOs3aTeNbHO 3amemeH 1, 2, 3 uiaum 4 He3aBUCMMO BbIOpaHHbIMH R*
rpynnaMu. B HEKOTOPBIX BapHAHTax ocyliecTsieHus R* BbIOpaH u3 rpymmbl, cocTosimed u3 H,
OKCO-Tpymmbl, xjopa, ¢rtopa, Opoma, CN, wmermma, -CHOH, -CH2OCH3, -CH:NHCH3,
-CH2N(CHs)2, NH2, -NHCH3, -N(CHj3)2, denuna, 4-nupunuauna, C(=0)OCH;3, C(=0)NHa,

C(=0)NHCH;,
@)
N
a7 o

B HEKOTOPHIX BapMAHTAX ocylecTBeHus R? Bribpan u3 rpynmel, cocrosimeii u3 H, okco-
rpynmnbl,  asupo-rpymmbl, CN, Cie ankwna, Cs nukioankwia, QeHwna, S5-0-4JeHHOTO
rerepoapuna, S-6-uneHHoro rertepoumkioankuma, OR® SR¥ NR®R®, C(=0)OR¥,
C(=0)NR®R®, -OC(=0)R™, rne kaxmpiii Ci-6 ankun, Cis TUKI0ATKUN, GEHUN, 5-6-uneHHbIH
rerepoapuii, S-O-4JIeHHBIM TeTepPOIMKIOANKII HeoOs3arenpHo 3amemeH 1, 2, 3 wumu 4
He3aBMCHMO BbIOpaHHbIMU R?° rpynmamu. B HEKOTOpBIX BapuaHTax ocylnecTBieHus R’
npencrasisier coboii -OR™. B HeKOTOpBIX BaphaHTax oCyliecTBieHUs R’ BIOpaH M3 rpymbl,
cocrositeid w3 H, asupo-rpymnmei, CN, MeTwna, HUKJIONPOMNWIA, HUKIOOyTWIa, ¢eHwmna, 3-
nupuauHWIA, N-MOPQOIHHO-TPYIIBI, METOKCU-TPYIIIbI, 3TOKCU-TPYIIIbI, H-MPOTOKCH-TPYTIITHI,
H30MPOTIOKCH-TPYTIIIBI, H-Oy TOKCH-TPYTITIBI, -OCH2CH20H, -OCH2CH2CH20H, -
OCH:CH:0CHs, -OCH2CH2CH:0CH3, -ONHCH3, -OCH2CHF2, -OCH:CF3, -OCH2CH:CF3, -
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OCH:CHF:CH3, -OCH:CH:NHC(=O)CH3, uuknobyrokcu-rpymmsl, -OCH2CH2-O-denuna, -
SCH3, -NHz, -NHCH3, -NHCH2CHs, -N(CHs)2, -NHCH2CH2CH20H, -CH20CHs, -CH20H, -
CHoNHCHs, -CH2N(CHs)2, -C(=0)OCHs, -C(=O)NH2, -C(=O)NHCHs, -C(=O)N(CHs)2, -
NHCH2CH,OH, -C(=O)NHCH2CH:0H, -OC(=O)CHs3, -OCHz-azerugunamia, -OCHz-

o
Nig ,
NI> * HO{)N—g-’

o HsC

OKCETaHMJIa,

I

2 2

B HeKOTOpHIX BapMaHTax ocylnecTsaenus R* Boibpan u3 rpynmel, cocrosimeii u3 H, okco-
rpynmbl, asumo-rpymmel, ramoreda, CN, Cis ankuma, OR* NR®R% u 4-10-umennoro
rerepouukinoankuna, rae Kaxaelli Cie ankun U 4-10-uieHHBbIH  reTepOLMKIIOATKNI

HeoOs3aTenbHO 3amemeH 1, 2, 3 unu 4 HezaBucumo BbiOpaHHbIMU R rpynmamu. B HekoTOpbIX
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BapuMaHTax ocyliecTBneHus R* BbiOpan u3 rpynmel, cocrosimedl u3 H, rajorena, meTuna, -
CH:CHyF, -CH.CH:CF3;, -CH:CH20H, -CH.CH.CH.OH, -CH.CH:OCHs, -CH2C(=0)OH,
-CH.C(=O)NH(CH3), -CH:C(=O)N(CH3);, -CH:CH.NHC(=O)CH3, -CH2CH>NHCH3,

-CH2CH2N(CH3)a,
ot
/N N/
g

N
® A,

=
HO , HO' ,
o

HeC” 0 FC”
Y, o,
A=
CN, CN
3
" CN

B HEKOTOpBIX BapMaHTaX OCyIIeCTBIeHHMs R° BbIOpaH W3 Ipymmel, coctosimed u3 H,
rasorena, CN, Ci-6 ankuia, Ci- ranorenankimia, OR?, SR® NRSR®, Cs. muknoankma, Ce-10
apua U 5-6-uleHHOTO TreTepoapuia. B HEKOTOPLIX BAPUAHTAX OCYLIECTBIeHHs R° BLIOpaH u3
rpymnmsbl, coctosimedt u3 H, ¢gropa, xmopa, Opoma, nona, CN, mermna, uzonpornuia, OH, OCHj3,
NHaz, -NHCH3, -N(CH3)2, -SCH3, dennna, nukionponuia u

Ay
l<

N .
B HEKOTOpBIX BapuUaHTaX ocyliecTBieHus R> mpenctasnser coboii xjop umu $prop. B

HEKOTOPBLIX BapHAHTAX OCyIIeCTBIeHUs R mpeacTasnsieT coboii x1op. B HEKOTOPLIX BapHaHTaxX
5 ~
ocyuiectsiieHust R” mpeacrasnser codoii ¢rop.
B HeKOTOpbIX BapuaHTax ocyinectsienus R® npencrasnser coboii H unu Cis ankun. B

HEKOTOPBIX BapHaHTax ocylnectsiaeHus R® mpexncrasnsier coboit H. B HEKOTOPBIX BapHAHTax
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ocymectsienust R® npencrapnser coboii Ci6 ankun. B HEKOTOPBIX BapUaHTaX OCYIIECTBIEHHUs
RS mpencrasnster coboit Ci6 ramoreHaikua. B HEKOTOpLIX BapHaHTaX ocyiiecTsienus R°
npencrasisier coboit Cis T'MApOKCHankui. B HEKOTOpbIX BapHaHTax ocyliecTBieHus R
npenacrasisier coooit Ci-6 aTKOKCH-TPYIIITY.

B HEKOTOPBIX BapMAaHTaX ocylecTBieHust R’ BpiOpan u3 rpynmbl, cocTosmeii us H, CN u
C(=0)NR“RY_ B HekoTOpbIX BapuaHTax ocyInecTBieHus R’ BbIOpaH U3 rPyMIbl, COCTOAIIEH 13
H, CN u C(=O)NHa.

B HekoTOphIX BapuaHTax ocymectsienus R® npencrasnsier coboit H unu Cis ankuin. B
HEKOTOpPBIX BapuaHTax ocyinectsienus R® npencrasnser coboii H.

B HEKOTOpPbIX BapHaHTaX OCYIIECTBIICHUS:

X! npencrasnster coboii N uu C;

X? npencrasnser coboit N, NR?, CR? unu CHR?,

X? npencrasnsier coboit N, NR?, CR? unu CHR?;

X* npencrasnser coboii S, N, NR*, CR* umu CHR*;

X npencrasnsier coboii N unu CR;

X® npencrasnser co6oit N unu CR®;

L npencrasmisier codoii HezamemmeHHbIH C1-6 aIKUIIEH,;

R! BBIGpan u3 rpynmel, cocTosimedi u3 2-6ensopypanuna, 4-xunonununa, Ce-10 apunia, 5-
6-4JICHHOTO TeTepoapuia, S-6-4JIEHHOTO TeTepOLMKIOATKMIA, HEOOsI3aTeIbHO 3aMELIeHHOTO 1,
2, 3 unu 4 HezaBuCHUMO BLIOpaHHEIME R A rpymmamu;

Kax bl R4 HezaBucuMoO BBIOpaH M3 rpymmel, cocTosmei us ranorena, CN, Ci.6 ankuna,
C1 ranorenankuna, Ci-6 anmkokcu-rpynmsl 1 —C(=0)OH,;

R? BBIGpan u3 rpymmel, cocrosimeii u3 H, okco-rpymmsr, ranorena, CN, Cis anxuna,
OR», NR®2R%, 5-6-uneHHOrO TeTepoapmia, 5-6-unenHoro rerepoumkioankmia, C(=0)OR? u
C(=0O)NR*?R%

2

rae kaxkapid Cire ankun u 4-10-4eHHBIH TeTepOLUKIIOANKIIT HeoOs3aTeIbHO
3amerned 1, 2, 3 umu 4 HesaBucumo BbIOpanHbiME R* rpynnamu;

R® BbIOpan u3 rpymmsl, cocTosimedi u3 H, okco-rpynnsi, asuno-rpynnsl, CN, Ci.s ankuna,
Cs muknoankmna, QeHmna, S5-6-4IEHHOro rerepoapuia, S5-0-4JICHHOTO TeTepPOLMKIIOAKUIIA,
OR®, SR¥, NR¥R®, C(=0)OR¥, -C(=0)NR®R¥ -OC(=0)R?*, rne xaxmpiii Ci-6 ankui, Cs-
LUKJIOANKWI,  (eHWw1,  S5-O-uNeHHBIH  reTepoapmi,  S5-O-uJieHHbIH  reTepPOLMKIIOAJKHI
HeoOsA3aTeNbHO 3amelteH 1, 2, 3 unu 4 He3aBUCHMO BbiOpaHHbIMU R? rpynmamu;

R* BBIOpaH u3 rpymnmel, cocTosmeil us H, 0kco-rpymnmbl, a3umo-rpynisl, ragoresa, CN,
Ci6 ankuna, OR* NR“R% y 4-10-uneHHOro reTepoLMKIOaKIIa, rae Kaxabii Ci6 amxun u 4-
10-uneHHBI TeTePOLMKIIOANKIII HeoOs3aTeNbHO 3amemeH 1, 2, 3 wiu 4 He3aBHCUMO

BbIOpaHHbIMUM R?° rpynnamu;
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R’ BoiOpan u3 rpynmel, cocrtosmeli us H, ramorenma, CN, Cis ankunma, Cis
ranorenankuna, OR®, SR® NR®R% Css mmxnoankmma, Ce.l0 apuia H  5-6-4JeHHOTO
reTepoapua,;

R® npencrapaser coboii H;

R BBIGpan u3 rpymmel, cocrosimeii u3 H, CN u C(=O)NR'RY; u

R® npencrasnser coboii H.

B HeKOTOpPBIX BapHaHTax OCYIIECTBICHUS:

X! npencrasnsier co6oit N wiu C;

X? BpiGpan U3 rpynmsl, coctosmeii u3 N, NR?, CR? u CHy;

X? BbIGpan U3 rpynmsl, coctosmeii u3 N, NR?, CR? u CHy;

X* BpiOpan u3 rpynmel, coctosmeii uz S, N, NR*, CR* u CHz;

X" npencrasnsier co6oii N unmu CR”;

X® npencrasnsier coboii N unu CR;

L npencrasisier coO0l He3aMeIeHHbI METHJICH WIM He3aMELICHHbIH STHIIEH;

R! BbiGpan u3 rpynmel, cocrosimei u3 2-gypanuna, 4-xunonununa, Ce-10 apuna, 5-6-
YJIEHHOT'O TeTepOapuiia M 5-6-4JIEHHOTO IreTePOLMKIIOANIKUIIA, HEOOsI3aTeIbHO 3aMeIleHHOro 1, 2,
3 uu 4 He3aBUCUMO BbIOpaHHbIMU R'A rpynmamu;

kaxnapiii R'A HesaBucuMo BHIOpaH U3 rpymnmbl, cocTosmeit u3 ranorena, CN, Cl. ankuna,
C1 ranorenankuina, Ci-c ankokcu-rpynmnsl 1 —C(=0)OH;

R? BBIGpan u3 rpymmel, cocrosimedi m3 H, okco-rpymmsr, ranorena, CN, Cis anxuna,
OR¥, NR®?R%, 5-6-unenHoro rerepoapuna, 5-6-uneHnoro rerepouuknoankuna, C(=0)OR¥ u
C(=O)NR’R®, rne kaxnpiii Ci6 anmkun u 4-10-4IeHHBIH TeTePOLHKIOANKII HEeoOsI3aTeIbHO
3ametned 1, 2, 3 umu 4 HesaBucuMo BbIOpanHbIME R* rpynnamu;

R® BBIGpan u3 rpynmel, cocrosmeil u3 H, okco-rpynmsy, asugo-rpynmnsr, CN, Ci ankuna,
Cs6 umkioankuiaa, QeHwna, 5-0-4JeHHOro TreTepoapuia, S5-0-4JIeHHOrO TeTePOLHKIOATKIIIA,
OR® SR®, NR®R%, C(=0)OR¥, -C(=0)NR®R®E, -OC(=0)R?, rne xaxnpiii Ci-6 ankmi, Cs
LUKJIOANKWI,  (eHw1,  S5-O-uJeHHBId  reTepoapmi,  S5-O-uJieHHbIH  IeTepPOLIMKIIOAKII
HeoOsA3aTeNbHO 3ameleH 1, 2, 3 unu 4 He3aBUcHMO BbiOpaHHbIMU R? rpynmamu;

R* Beibpan u3 rpymmbl, cocTosmmel u3 H, okco-rpymnmbl, a3suao-rpynnsl, rajorexa, CN,
Ci6 ankuna, OR* NR¥R¥ y1 4-10-ueHHOrO reTeponMKIOanKuia, rae Kaxabiii Ci-6 ankun u 4-
10-unieHHBIA TeTePOIMKIIOANKIIT HeoOsi3aTeNbHO 3amemneH 1, 2, 3 wim 4 He3aBUCHMO
BbIOpanHbIME R? rpynmamu;

R> BeiGpan w3 rpynmbl, coctosiedi u3 H, ranorema, CN, Cis ankuma, Cis

ranorenankuna, OR®, SR® NR®R% Css umxnoankmma, Ce.l0 apuia H  5-6-4Ie€HHOTO

reTepoapuia,;
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R® npencrasnser coboit H;

R BBIGpan u3 rpymmel, coctosimeii u3 H, CN u C(=O)NR'RY; u

R® npencrasnser coboii H.

B HEKOTOPBIX BapHAHTaX OCYIIECTBIICHHUS:

X! npencrasnster coboii N uu C;

X? BbI6pan u3 rpynmsl, coctosmeil u3 N, NR?, CR? u CHz;

X3 BbIGpaH u3 rpymnmsl, coctosmeit u3 N, NR?, CR? u CHz;

X* BbIOpan u3 rpymnmsbl, coctosmeit u3 S, N, NR*, CR* u CHy;

X" npexcrasnsier coboit N unu CR”;

X® npencrasnsier co6oit N unu CR¥;

L npencrasisier coboit He3aMeIeHHbIM METHIICH WIH He3aMEeLEHHBIN STHIIEH,

R! BbiOpan w3 rpymmbl, coctosimed u3 2-pypaHuna, 4-xuHonuHMna, QeHuna, 5-6-
YJEHHOTO TreTepoapuia U 5-0-4JICHHOrO TIeTEePOLHUKIOANKMIA, KaKAbIH W3  KOTOPBIX
HeoOs3aTebHO 3aMelteH 1, 2, 3 uu 4 He3aBUCHMO BbIOpaHHbIMU R rpynmamu;

kaxnpiii R'A HezaBucuMo BbIOpaH U3 rpymmbl, cocTosmeii u3 ranorena, CN, Ci.6 ankua,
Ci ranorenankuna, Ci-c ankokcu-rpynmnsl 1 —C(=0)OH,;

R? Bpibpan u3 rpymmbl, cocrosimed us H, okco-rpynmbr, rajorena, CN, Cie ajnkuna,
OR??, NR*?R%, 5-6-unennoro rerepoapuna, 5-6-uneHHoro rerepouuknoankmnia, C(=0)OR? u
C(=O)NR’R®, rne kaxnpiii Ci6 anmkun u 4-10-4IeHHBIH TeTePOLHKIOANKII HEeOOsS3aTeIbHO
sametned 1, 2, 3 umu 4 HesaBucumo BbIGpanHbME R% rpynnamu;

R BrIGpan u3 rpynmsl, cocrosimeii u3 H, okco-rpynmsl, asuno-rpynmnbl, CN, Ci ankuna,
Cs uuknoankuia, (eHmna, 5-6-4IeHHOrO rerepoapuia, S5-6-dJEHHOTO TeTEPOLMKIIOAKHIIIA,
OR® SR¥, NR®R%, C(=0)OR¥, -C(=0)NR®R®E, -OC(=0)R?, rne xaxnpiii Ci-6 ankmi, Cs
IUKJIOATKWI,  (eHWw1,  5-O-uJieHHBIH  reTepoapmii,  S5-O-uJIeHHbIH  IeTePOLMKJIOAKHI
HeoOs3aTeNbHO 3ameleH 1, 2, 3 unu 4 HezaBucHMO BbIOpanHbIME R%° rpynmamu;

R* BBIOpaH U3 rpymmel, cocTosmeil us H, 0kco-rpymnmbl, a3umo-rpynisl, ragoresa, CN,
Ci ankuna, OR* NR¥R¥ y1 4-10-uneHHOrO reTeponyKIoanKuia, rae Kaxasiii Ci-6 ankun u 4-
10-unieHHBI TeTePOIMKIOANKIIT HeoOsi3aTenbHO 3amemieH 1, 2, 3 wim 4 He3aBUCHMO
BbIOpaHHbME R?° rpynmamu;

R’ BwiOpan u3 rpynmel, cocrtosimeli us H, ramorenma, CN, Cis ankuna, Cis
ranorenankuna, OR®, SR® NR®R% Css umxnoankmma, Ce.l0 apwia u  5-6-4JeHHOTO
reTepoapuia,

R® npencrapnser coboii H;

R BBIGpan u3 rpymmsl, coctosimeii 13 H, CN u C(=O)NR'RY; u

R® npencrasnser coboii H.
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B HEKOTOpPBIX BapHaHTAaX OCYILECTBICHUS:

X! npencrasnsier coboii N uu C;

X? BbI6pan u3 rpymnmsl, coctosmeil u3 N, NR?, CR? u CHz;

X3 Bribpan u3 rpymmbl, cocrosmei us N, NR3, CR3 u CHz;

X* BbI6pan u3 rpymnmsl, cocTosmeit u3 S, N, NR*, CR* u CHy;

X" npencrasnsier coboit N unu CR”;

X® npencrasnster co6oit N unu CR?;

L npencrasisier coboit He3aMeIeHHbI METHIICH WJTH He3aMEeLIEHHBIN STHIIEH,

R! BeiGpan u3 rpynmel, coctosmeil u3 2-gypaHuna, 4-xuHonuHuIa, (QeHuna, S5-6-
YIEHHOrO Trerepoapuiia M 5-O-4IEHHOrO0 TIeTEepPOLMKIOANKWIA, KAaXKIAbIM W3  KOTOPBIX
HeoOA3aTeIbHO 3aMelleH | 1iH 2 He3aBUCUMO BbiOpaHHbIMHU R4 rpymmamu;

kaxpiii R4 HezaBrcuMO BBIOpaH U3 rpymmbl, coctosimed us ranorena, CN, Ci.6 ankuna,
Ci6 ranorenankuna, Ci-6 ankokcu-rpymnmnsl 1 —C(=0)OH;

R? Bpibpan u3 rpymmbl, cocrosimed us H, okco-rpymmbr, rajorena, CN, Cie ankuna,
OR?, NR*?R%, 5-6-unennoro rerepoapuina, 5-6-uneHHoro rerepoumknoankmia, C(=0)OR? u
C(=O)NR’R®, rne xaxnpiii Ci6 anmkun u 4-10-4IeHHBIH TeTePOLMKIOANKUI HEOOA3aTeTbHO
3amereH 1, 2, 3 win 4 He3aBUCHUMO BHIOPAHHBIMH R rpynmnamu,

R3 BLIGpan u3 rpymmsl, cocTosimeii u3 H, okco-rpynmsl, asuno-rpynimsl, CN, Ci.6 ankuna,
Cs6 umkioankuiaa, (QeHwna, S5-0-4JeHHOrO TeTepoapuia, S5-0-4JIeHHOrO TeTePOLHKIOATKHUIIA,
OR® SR¥, NRR%, C(=0)OR¥, -C(=0)NR®R®E, -OC(=0)R?, rne xaxnpiii Ci-6 ankmi, Cs
IUKJIOATKWI,  (eHWw1,  5-O-uJieHHBId  reTepoaputi,  S5-O-uJieHHbIH  reTepPOLMKJIOAKII
HeoOs3aTeNbHO 3aMelteH 1, 2, 3 unu 4 He3aBUCHMO BeiOpaHHbIMU R? rpynmam;

R* BBIGpaH U3 rpymmel, cocTosmeil us H, 0Kco-rpymnmbl, a3umo-rpymnisl, ragoresa, CN,
Ci ankuma, OR* NR®R% i 4-10-uneHHOr0o reTepoLUKIOaNKu, rae Kaxaplid Cl.6 ankun u 4-
10-unieHHBIA TeTePOIMKIOANKIIT HeoOsi3aTeNbHO 3amemneH 1, 2, 3 wim 4 He3aBUCHMO
BuIOpanHbIME R%’ rpynmamu;

R’ BwiOpan u3 rpynmel, cocTtosimedi us H, ramorenma, CN, Cis ankuna, Cis
ranorenankuna, OR®, SR® NR®R% Css umxnoankmma, Cel0 apuia u  5-6-4IeHHOTO
reTepoapua,;

RS npencrasnser coboit H;

R’ BBIGpan u3 rpymmsl, coctosimeii u3 H, CN u C(=0)NR'RY; u

R® npencrasnser coboii H.

B HeKOTOpPBIX BapHAHTAaX OCYIUECTBICHUS:

X! npencrasnsier coboii N unu C;

X? BpiOpan u3 rpynmsl, coctosmeii us N, NR?, CR? u CHy;
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X3 BbIGpaH u3 rpynmsl, cocTosmieil u3 N, NR?, CR® u CHy;

X* BbI6pan u3 rpynmsl, coctosmeii u3 S, N, NR*, CR* u CHz;

X" npencrasnsier coboit N unu CR”;

X® npencrasnser co6oii N unmu CRS;

L npencrasisier coboit He3aMeIeHHbI METHIICH WTH He3aMeLEHHBIN STHJIEH,

R! BpiGpan u3 rpymmel, cocTosell U3 He3aMeIeHHOro 2-QypaHuia, He3aMeleHHOro 4-
XMHOJIMHIJIA, HE3aMEEHHOTO (peHmIIa, HE3aMEIIIEHHOTO 5-6-YJIEHHOTO I'eTEPOAPUIIa;

R? Beibpan u3 rpynnbl, coctosmed uz H, okco-rpymmsl, ramorena, CN, Ci.s ankuia,
OR», NR®2R%, 5-6-uneHHOro rerepoapuia, 5-6-unennoro rerepouukioankuia, C(=0)OR¥ u
C(=O)NR*’R®, rne xaxnpiii Ci6 amkun u 4-10-4IeHHBIH TeTePOLMKIOANKUI HEe0OS3aTeIbHO
3amerne 1, 2, 3 unu 4 He3aBucuMo BbIOpanHbIME R* rpynnamu;

R® BBIGpan u3 rpynmsl, cocrosimeit u3 H, okco-rpynmsl, asuno-rpynmnbl, CN, Ci ankuna,
C3 uuknoankuna, (GeHwna, S5-6-4JIeHHOTO rerepoapuia, S5-0-uJIeHHOTO TeTePOLMKIIOAIKHUIIA,
OR*, SR® NR®R®, C(=0)OR¥, -C(=0)NR®R®, -OC(=0)R, rne xaxmpiii C16 ankun, Cs
LMKJIOANKWI,  (peHW1,  S5-O-uwieHHBII  rerepoapwyi,  S5-O-4JIeHHBIH  IeTePOLUKIIOATKHII
Heo0s3aTeNbHO 3aMeleH 1, 2, 3 unu 4 He3aBucHMO BhIOpaHHbIMU R rpynmamu;

R* BbIOpaH U3 Tpymibl, coctosei u3 H, okco-rpynmbl, asupo-rpymnmsl, rajorena, CN,
Cis anmkuma, OR* NR“R y 4-10-uneHHOrO reTepoMKIoanKuna, rue Kaxabiii Cl-6 aakun u 4-
10-4nieHHBI TeTePOLMKIOANKII HeoOsi3aTeNibHO 3amelneH 1, 2, 3 win 4 He3aBHCHMO
BbIOpanHbIME R% rpynmamu;

R® BeiOGpan u3 rpynmbl, coctosimedi u3 H, ranorema, CN, Cis ankuma, Cis
ranorenankuna, OR®, SR® NR®R% Css umxnoankmma, Cel0 apuia M S5-6-4I€HHOTO
reTepoapua,;

R® npencrasnser coboii H;

R BiGpan u3 rpymnmbl, coctosimeii us H, CN u C(=0)NR'RY; u

R® npencrasnser coboii H.

B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHHUS:

X! npencrasnsier coboii N unu C;

X2 Bribpan u3 rpynmbl, coctosmeit us N, NR2, CR? u CHz;

X? BbI6paH u3 rpynmsl, cocTosmieil u3 N, NR3, CR? u CHy;

X* BbI6pan u3 rpynmsl, coctosmeii u3 S, N, NR*, CR* u CHz;

X" npencrasnsier coboit N unu CR”;

X® npencrasnser co6oii N unmu CRS;

L npencrassier coboit He3aMeIeHHbIN METHJICH WTH He3aMeILeHHBIN STHJIEH,

R! BbIOpaH U3 rpynmbl, cocTosIel U3:
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R1A
N. N.
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q qR1A
s u T ;

R? BrIOpan u3 rf)ynnbl, cocrosiiiert u3 H, okco-rpymmsi, rajgoreHa, CN, Ci ankuna,
OR#, NR®’R%, 5-6-unenHoro rerepoapuna, 5-6-uneHnoro rerepouuknoankuna, C(=0)OR¥ u
C(=O)NR’R®, rne kaxnpiii Ci6 amkun u 4-10-4IeHHBIH TeTePOLHKIOANKII HEeOOS3aTeIbHO
samernen 1, 2, 3 unu 4 HesaBucuMo BbIOpanHbME R* rpynnamu;

R? BbiOpan u3 rpymnmsl, cocTosimedi u3 H, okco-rpynnsi, asuno-rpynnsl, CN, Ci.s ankuna,
Cs3 muknoankmna, QeHmna, S5-6-4JIEHHOro rerepoapuia, S5-0-4JIEHHOTO TeTepPOLMKIIOATKHUIIA,
OR® SR®, NR®R®, C(=0)OR¥, -C(=0)NR®R%, -OC(=0)R®, rne xaxpiii Ci-6 ankun, Cs-6
LUKJIOANKWI,  (eHWw1,  S5-O-uNeHHBId  reTepoapmi,  S5-O-uJieHHbIH  reTePOLMKIIOAKII
HeoOsA3aTeNnbHO 3amelteH 1, 2, 3 unu 4 He3aBUcHMO BbiOpaHHbIMU R? rpynmamu;

R* Beibpan u3 rpymmbl, cocTosimel u3 H, okco-rpymnmbl, a3suao-rpynnsl, rajorexa, CN,
Ci6 ankuna, OR* NR®R¥ 11 4-10-uneHHOrO reTepoLMKIOaNKuia, rae Kaxasiii Ci-6 ankum u 4-
10-unieHHBIA TeTePOIMKIIOANKIII HeoOsi3aTenbHO 3amemedn 1, 2, 3 wim 4 He3aBHCHMO

BbIOpaHHbIMUM R?° rpynnamu;
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R’ BoiOpan u3 rpynmel, cocrtosmeli us H, ramorenma, CN, Cis ankunma, Cis
ranorenankuna, OR®, SR® NR®R% Css mmxnoankmma, Ce.l0 apuia H  5-6-4JeHHOTO
reTepoapua;

R® npencrapaser coboii H;

R BBIGpan u3 rpymmel, cocrosimeii u3 H, CN u C(=O)NR'RY; u

R® npencrasnser coboii H.

B Hexoropeix BapuaHTax ocymecTBieHus coeauHenne (opmynsl (I) mpencrasisieT

coboii coenunenune Gopmysl (la):

R1
|
RG. L
R2 N
{2
2
N™ N7 "R®
R4

(Ta)

WIH ero (papMareBTHYeCKU MPUEMIIEMYIO COJIb, T/Ie:

nepemennbie L, R, R% R?, R* R’ R® B popmyne (Ia) umeroT 3HaueHus, ykasaHHbIE B
HACTOSIIEM TeKCTe 1ist coenuneHuit popmyn (I).

B HekoTOpBIX BapHaHTax OCYLIECTBICHUsT L OTCYTCTByeT WM BBIOpAaH W3 TPYIIIbI,
cocrosimieii u3 HeszamemeHHoro Cie ankuieHa, HezaMeleHHOro Ci.s ankenujieHa u Ca-6
aJIKMHUJIEHA. B HEKOTOpBIX BapHaHTaX OCYINECTBJICHUs L BBIOpaH M3 IPYMIbI, COCTOSIICH U3
HesameleHHoro Cis ankuneHa, He3amelleHHOro Ci.s ankenuneHa u Cirs ankuHuieHa. B
HEKOTOPBIX BapHAHTAX OCYyINeCTBIeHUs L npencrasnser codoi HezamemmeHHbld Ci-6 ankmieH. B
HEKOTOPBIX BapUaHTaX oOcCyluecTBieHUs: L mpencrasiser coOOl He3aMeINeHHBbIH METWIICH MU
HE3aMELIEHHOTO 3TWJIEH. B HEKOTOphIX BapuaHTax ocyuiecTieHus L mpencrasnsier coboi
HE3aMeILEeHHbI METUJIEH.

B HEKOTOpLIX BapHaHTax ocyllecTBieHuss R! mpencrasaser coGoil 5-6-useHHbIH
reTepoapmil WiIH S5-O-4JIeHHBIH TeTEPOLMKIIOATKIII, KaKABIH W3 KOTOPBIX HEOoOs3aTeIbHO
samemen 1, 2, 3 unu 4 He3aBUCHMO BhIOpaHHBIMH R'“ rpynmamu. B HEKOTOpPBIX BapHaHTax
ocymectsienuss R! mpencraenser coboif  5-6-uneHHbl  reTepoapun, HeoOA3aTENBLHO
3aMmelneHHbiil 1, 2, 3 unu 4 He3aBucUMO BbiOpaHHbIMU R4 rpynmnamu. B HEKOTOpBIX BapuaHTax
ocymectsienuss R' mnpencraBnser coGoif He3aMelleHHBIH S5-6-uNeHHbIH TreTepoapua  MiH
He3aMelleHHbIH 5-6-uNleHHbIH reTepoLMKIOanKul. B HEKOTOPBIX BapMaHTax ocyiecTsaeHus R!
npeacTaBisieT COOOH He3aMELIeHHbIH S-6-4JIeHHBIN reTepoapl.

B HekoTOpbIX BapuaHTax ocymectsiaenus R2, R? u R* kaxnplii He3aBUCUMO BBIOPAHBI U3
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H u C1 ankuna. B HexoTopbIX BapuaHTax ocymecTsienus R%, R’ u R* kaxnblii npencTapisioT
coboit H.

B HEKOTOpHIX BapUaHTax oOcyllecTBieHusi R> BbIOpaH M3 rpymmbl, coctosimedl u3 H u
rajoreHa. B HEKOTOPBIX BapMaHTax OCYMIECTBJEHMss R’ mpencraenser coboii ramoreH. B
HEKOTOPBIX BapMaHTax ocyllecTsieHus R° npencrapisier coboii xjop unu gprop. B HEKOTOPBIX
BapHaHTax ocyllecTsiaeHus R° mpencrasiseT coboii Xop.

B HeKOTOpbIX BapuaHTax ocynectsienus R® npencrasnsier coboii H unu Cis ankun. B
HEKOTOPBIX BapuaHTax ocyectsinenust RS npencrasnsier coboii H.

B HekoTophIX BapumaHTax oCymecTBieHus coenuHeHue (opmyner (Ia) BeiOpaHo u3

IPYIIIbI, COCTOSILEH U3:

Nj/s |/

HN HN

"\.N =
A I
Hq N« Y N7 ~al
(107) (100)

WK UX (papMalieBTUYECKH TPUEMJIEMO COJH.
B HekoTOpbIX BapHaHTax oOcCyluecTBieHusi coeauHeHue Gopmynbsl (I) mpencraensieT

coboii coenunenue Gopmyisl (Ib):

R1
|
RE. L
R2 N
2 ~N
Nl
\ v,
;\l N)\R5
R4
(Ib)

WK ero (PapMaLeBTHUECKH PUEMIIEMYIO COJIb, TTIE:

nepemennbie L, R! R? R, R’ u R® B ¢popmyne (Ib) umeror 3HaueHus, ykasaHHblE B
HACTOSILIEM TeKCTe /sl coemuHenuii popmynsi (I). B HeKOTOPBIX BapuaHTax ocyliecTsieHus R°
npencTasisier codoit H.

B HekoTophix BapmaHTax ocymecTBieHus coenuHenne (opmyisl (I) mpencrapnsier

coboii coenunenue Gopmysl (Ic):
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R']
|
6
R\N,L
3__<<rd | N
R
N N/)\R5

(Ic)

WK ero (papMaLeBTHUECKU PUEMIIEMYIO COJIb, TIE:

nepemennbie L, R!, R’ R*, R® u R® B dopmyne (Ic) umeroT 3Ha4eHHs, yKa3aHHbIE B
HACTOSILIEM TEKCTe /sl coemuHennii popmynbl (I). B HEKOTOPBIX BapuaHTax ocymiecTBieHus R°
npencrasiser coboii H. B HEKOTOpBIX BapuMaHTax ocCyllecTBieHus R’ mpencrabaser coboit —
OR®.

B HexoTophIX BapuaHTax ocyuiecTBieHHs coeauHeHue (opmyisl (I) mpencramnser

coboii coenunenue Gpopmysr (Id):

(Id)

WK ero (papMaLeBTHYECKH PUEMIIEMYIO COJIb, TTIE:

nepemennbie L, R!, R¥ R* R’ R® B dopmyne (Id) umeroT 3Ha4yeHus, ykazaHHbIE B
HACTOSIIIEM TeKCTe Jisl coeuHenuit popmynsl (I). B HEKOTOPBIX BapuaHTax ocyliecTsieHus R°
npencTassier codoit H.

B HekoTophIx BapumaHTax ocyinecTBieHus coenuHenune (opmyisl (I) mpencrapisieT

coboii coenunenue Gopmysl (le):

(Te)

W €ro (1)apMaLIeBTI/ILIeCKI/I MPUEMIIEMYIO COJIb, I'IC:
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nepemennbie L, R!, R’, R° u R® B Qopmyne (Ie) umeroT 3HaueHus, yka3aHHblE B
HACTOSIIEM TeKCTe /sl coemunennii popmynsl (I). B HeKOTOPBIX BapuaHTax ocyliecTsieHus R°
npencrasisier codoit H.

B Hexoropeix BapuwaHTax ocymnecTBieHus coenuHenne (opmyisl (I) mpencrapisier

coboii coenunenue Gpopmysl (If):

R1
|
RS L
R2 N
~
N
RS |
2
N NJ\R5
R4
(If)

Wu ero (hapMaLeBTHUECKH MPUEMIIEMYIO COJIb, TTIE:

nepemennsie L, R!, R?, R} R* R’ u R® B popmyne (If) umeror 3HaYeHus, yka3aHHbLIE B
HACTOAILEM TeKCTe s coequHenuii Gpopmysl (I). B HeKOTOPBIX BapuaHTax ocyIinecTsieHus R°
npexacrasJsier codboii H.

B HekoTOphIX BapuaHTax oOcyluecTBieHusi coeauHeHue Gopmynsl (I) mpencrasisieT

coboii coenunenue Gopmysl (Ig):

R']
|
6
R2 R\N’L
\
%f
R*—Q
N N/)\R5

dg)

WK ero (papMaLeBTHYECKH PUEMIIEMYIO COJIb, TTIE:

nepemennbie L, R', R%, R?, R°, R® u R7 B popmyse (Ig) uMeroT 3HaueHus, yKa3aHHbIE B
HACTOAIIEM TeKCTe s coequHenuii Gopmynbl (I). B HeKOTOpBIX BapuaHTax ocyiecTsneHus R°
npencTassier codoit H.

B Hekotophix BapmaHTax ocyinecTBieHus coenuHenne (opmyisl (I) mpencrapnsier

coboii coenunenue Gopmysl (Ih):
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R1
|
RS L
N
~

3_</Nf\N
R
S N/)\R5

(Th)

WK ero (papMaLeBTHUECKH PUEMIIEMYIO COJIb, TTIE:

nepemennbie L, R', R’, R’ R® B ¢opmyne (Ih) umeroT 3HaueHus, yKa3aHHblE B
HACTOSIIEM TEKCTe Isi coequuennii popmybl (I). B HekoTOpBIX BapuaHTax ocyiecTsieHus R°
npencrasisier codoit H.

B HekoTOphIX BapHaHTax ocyluecTBieHus coeauHeHue ¢opmynsl (I) mpencraenseT

co0oii coenunenue gpopmysl (1j):

R1
|
RS L
N
N
‘7 N
N, |
[\l N/)\ R5
R4
@)

WK ero (papMaLeBTHYECKH MPUEMIIEMYIO COJIb, TTIE:

nepemennbie L, R!, R* R®> u R® B ¢opmyne (Ij) uMeroT 3HaueHus, yka3aHHblE B
HACTOSIIEM TeKCTe it coenuneHuit popmys (I).

B HekoTOpBIX BapHaHTax OCyLIECTBICHUsT L OTCYyTCTByeT WM BBIOpaH W3 TPYIIIbI,
cocrosimieli m3 HeszameleHHoro Cie ankuieHa, He3aMelleHHOro Ci.s ankenujieHa u Ca-6
AJIKMHUJICHA. B HEKOTOpBIX BapHaHTaX OCYINECTBJICHUs] L BBIOpaH M3 IPYMIbI, COCTOSIIEH U3
HesameleHHoro Cis ankuneHa, He3aMmelleHHOro Czs ankenuneHa u Cirs ankuHuieHa. B
HEKOTOPBIX BapHAHTaX OCyIlecTBIeHUs L npencrasnser codoi HezamemmeHHbIH Ci-¢ ankmieH. B
HEKOTOPBIX BapHaHTaX OCyIllecTBieHUs L mpencramiser coboii He3aMeIeHHBbIH METHIICH MU
HE3aMELIEHHOTO 3TWJIEH. B HEKOTOpBIX BapuaHTax ocyuiecTBieHus L mpencrasnsier coboi
HE3aMeILEeHHbI METUJIEH.

B HEeKkoTOpbIX BapuaHTax ocymecTsienus R! mnpexcrasnser coboil 5-6-uneHHbIH
reTepoapmyl WiIH S5-O-4JIeHHBIH TeTEPOLMKIIOATKIII, KaKABIH W3 KOTOPBIX HeoOs3aTeIbHO
samemen 1, 2, 3 unu 4 He3aBUCHMO BBIOpaHHBIMH R'“ rpynmamu. B HEKOTOpBIX BapHaHTax

ocymectsienuss R! mpencraenser coboii  5-6-uneHHbl  reTepoapun, HeoOA3aTENBLHO
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3aMelenHbIit 1, 2, 3 i 4 He3aBHCHMO BbIOpaHHBIME R4 rpynmamu. B HeKOTOpBIX BapHaHTax
ocymectsienuss R' mpencraBnser coGoii He3aMelleHHBIH S-6-uNeHHbIH TeTepoapui WiH
He3aMeIleHHbIH 5-6-uNleHHbIH reTepOLMKIOaNKuI. B HEKOTOPBIX BapMaHTax ocyecTsaeHus R
npesacTaBisier coOOM He3aMeINeHHBbIH S5-O-uleHHBIH rerepoapwil. B HEKOTOpBIX BapuUaHTax
ocymecTsienus R npencrasnser coboii He3aMeleH bl S-4UIeHHbI reTepoapu.

B HEKOTOpbIX BapuaHTax OCyIllecTBleHuss R° mpencrapiser coboii H unu ramoren. B
HEKOTOPLIX BapMaHTaX OCyLIeCTBIeHUs R° mpencTapiser coboli rajoreH. B HEKOTOPbIX
BapMaHTax OCyIlIecTBIeHus R° mpencrapiser coboit xnop umu Grop. B HEKOTOPBIX BapuaHTax
ocymecTsnenusi R’ npencrapnser coboii xmop.

B HeKOTOpbIX BapuaHTax ocyectsienus R® npencrasnser coboii H unu Cis ankun. B
HEKOTOPBIX BapUaHTax ocyinectsnaenus R® npencrasnser coboii H.

B HekoTopbIx BapuwaHTax ocyllecTBieHUsi coenuHeHue ¢Gopmynsl (Ij) mpencrasnsier

coboii:
a0
HN
N SN
N‘ /L
N -
H N Cl
(285)

WK ero (hapMaleBTUYECKU TPUEMIIEMYIO COJTb.
B HekoTOphIX BapuaHTax oOCylnecTBieHusi coenuHenuwe (opmyisl (I) mpencrapisieT
coboii coenunenue Gopmysl (1k):
R’I

|
RS L
N

Ny X R
R3—/ L
NT>NZ RS

(Tk)

WK ero (PapMaLeBTHUECKH PUEMIIEMYIO COJIb, TTIE:

nepemennbie L, R! R’ R°, R® u R7 B ¢opmyne (Ik) uMeroT 3HaueHus, yka3aHHbIE B
HACTOSILIEM TeKCTe /sl coemunenuii popmynsl (I). B HeKOTOPBIX BapuaHTax ocyliecTsieHus R°
npencTassier codoit H.

B HekoTophix BapumaHTax ocymecTBieHus coenuHenne (opmyisl (I) mpencrapusieT

coboii coenunenue Gopmyinl (Im):
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R1
|
6
3 R\N’L
R7
R4 /JN\ N
NT NP RS

(Im)

WK ero (papMaLeBTHUECKH PUEMIIEMYIO COJIb, TTIE:

nepemennbie L, R, R?, R* R’ R® u R” B popmyne (Im) UMErOT 3HaUEHMs, YKa3aHHbBIE B
HACTOSIIEM TEKCTe Isi coequuennii popmybl (I). B HekoTOpBIX BapuaHTax ocyiecTsieHus R°
npencrasisier codoit H.

B HekoTOphIX BapHaHTax ocyluecTBieHus coeauHeHue ¢opmynsl (I) mpencraenseT
co0oii coenunenue Gopmysl (In):

R1
L
~N
RN
N N N
AL AN
=
N™ N7 RS
R4
(In)
WK ero (papMaLeBTHYECKH MPUEMIIEMYIO COJIb, TTIE:
nepemennbie L, R!, R?, R?>, R* R®> u R® B ¢popmyne (In) umeror 3HadeHus, yka3aHHbIE B
HACTOSILIEM TeKCTe Jisl coemuHenuit popmynsl (I). B HEKOTOPBIX BapuaHTax ocymiecTsieHus R6
npencTassier codoit H.

B HekoTophIX BapuwaHTax oOCylnecTBieHusi coenuHenuwe (opmyisl (I) mpencrapusieT

coboii coenunenue Gopmysl (Io):

R’I
|
RS L
N
.
N- R
NTX
3/
R L
N~ "R®
R4
(Io)

HJIa €ro (1)apMaLIeBTI/ILIeCKI/I MPUEMIIEMYIO COJIb, I'A€C:

nepemennbie L, R1, R?* R* R’ RS u R’ B popmyie (I0) uMerOT 3HaU€eHUs, yKa3aHHbIE B
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HACTOSILIEM TeKCTe /sl coemunennii popmynsl (I). B HeKOTOPBIX BapuaHTax ocyliecTsieHus R°

npencTasisier codoit H.
B HekoropeIx BapumaHTax ocyinecTBieHusi coenuHenne (opmynsl (I) mpencrapisieT

coboii coenunenune Gopmysl (Ip):

R'I
|
R, .L
N
RZ
3 N | \N
R
VA A gs
R4

(Ip)
NJIN €ro (I)apMaI_IeBTI/ILIeCKI/I aneMneMy}o COJIb, I'AC:

nepemennbie L, R!, R? R R* R’ u R® B popmyne (Ip) umeroT 3Ha4eHus], yka3aHHbIE B

HACTOSIIEM TEKCTe Jist coemuHennit popmynbl (I). B HEKOTOPBIX BapuaHTax ocymiecTBieHus R6

npexacrasJsier codboit H.
B HekoTOpBIX BapuaHTax oOCyliecTBiieHHst coenuHeHue (opmyisl (I) mpencrasniseT

coboii coenunenue ¢popmysr (Iq):

R1
I
RS _L
N
7
N R
R— ||
N Z N5
) N~ "R
R4
(Iq)

HJIu €ro (1)apMaLIeBTI/ILIeCKI/I IMMPUEMIIEMYIO COJIb, I'AC!

nepemennbie L, RY, R¥, R* R°, R® u R7 B popmyse (Iq) uMeroT 3HaueHUs, yKa3aHHbIE B

HACTOSIIIEM TeKCTe Jisl coemunenuit popmynsl (I). B HeKOTOPBIX BapuaHTax ocyliecTsieHus R°

npencTassier codoit H.
B HekoTopeix BapumaHTax ocyinecTBieHusi coenuHenune (opmynsl (I) mpencrapusieT

coboii coenunenue Gopmysl (Ir):
R’I

|
RS L
N
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WK ero (PapMaLeBTHUECKH PUEMIIEMYIO COJIb, TTIE:

nepemennbie L, R!, R% R’, R® u R® B popmyne (Ir) UMeIOT 3Ha4eHHs, yKa3aHHbIE B
HACTOSIIEM TeKCTe /sl coemunennii popmynbl (I). B HeKOTOPBIX BapuaHTax ocyliecTBieHus R°
npencrasisier codoit H.

B HexoropeIx BapumaHTax ocymecTBieHus coeauHenne (opmyisl (I) mpencrapnsieT

coboii coenunenue Gopmysl (Is):

R’I
|
RS L
N
N \
N
R— |
NN RS
R* RS

(Is)

WIH ero (papMaleBTHYeCKU IPUEMIIEMYIO COJIb, T/Ie:

nepemennbie L, RY, R R? R* R° R° u R® B popmyne (Is) umeror 3HaueHus, ykasaHHbIE
B HACTOSLIEM TeKCTe Uit coenuHenuid ¢popmysl (I). B HEKOTOPBIX BapuaHTaxX OCYINECTBIICHUS
R npencrasnser coboit H. B HekoTopbIx BapuaHTax ocyectsienus R® npencrasnsier coboit H.
B HekoTophIX BapuaHTax ocymectsienus R® u R® kasxnplit npencrasmsor coboit H.

B HekoTOphIX BapuWaHTax OCyIlnecTBeHHs coenuHenue Gopmyisl (I) mpencrapisieT

co0oii coenunenue Gpopmysl (It):

(It)

WIH ero (papMareBTH4eCKy IPUEMIIEMYIO COJIb, THe:

nepemennbie L, R!, R% R R* R’ R® B popmyne (It) uMeloT 3Ha4YeHus, yKa3aHHbIE B
HACTOSAIIEM TeKCTe 1JIs coequuenuii opmynbl (I). B HeKOTOpBIX BapuaHTax ocyiecTsneHus R°
npencrasisier coboii H. B HekoTopbIX BapuaHTax ocyinectsienus R® npencrasnser coboit H. B
HEKOTOpPBIX BapuaHTax ocyinectsaenus R® u R® kasxnpiit npencrasnstor coboii H.

B HekOTOpPBIX BapHaHTax OCYIIECTBIECHUs coenuHeHne popmydsl (1) BEIOpaHO U3 TPyMITBI
COEAMHEHUH, MPUBEACHHBIX B TAONMUIE A, WIH HX (papMaleBTUIECKH MPUEMIIEMBIX COJICH.

Tabmuua A
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IIN
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< 1 S
L (g )
@
— CFS
Z\ O
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7
NH
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WK UX (papMalieBTUYECKH MTpHeMJIeMast COJIb, TJie:

X! npencrasnsier coboii N unu C;

X2 Bribpan u3 rpynmbl, coctosmei us S, N, NR2, CR? u CHR?;

X* BbIOpaH U3 rpynmel, cocTosmieil u3 S, N, NR*, CR* u CHR*;

X" npencrasnster co6oit N unu CR”;

X® npencrasnser co6oit N unu CR?;

L orcyrcTByer mim BeIOpaH u3 rpymibl, cocrosimeit n3 Ci- anmkuiena, Ca-¢ aTkeHuIeHa 1
C2 anxkunmiena, rae kaxnbiii Ci-6 ankuieH, Cz-6 ankeHmieH u C2-6 aJKUHUIEH HEOOs3aTeIbHO
3amerned 1, 2, 3 unu 4 HesaBucumo BbiOpanHbiMu R rpynmamu;

R! BriGpan u3 rpynmsl, cocrosimeil u3 Ce.10 apuna, Cs-10 HukIoaiKuna, 5-10-4neHHOr0
rerepoapmwia U 4-10-4JI€HHOTO TeTePOLMKIIOANKIIA, KaXIbIH M3 KOTOPBIX HeOoO0s3aTeIbHO
3amemen 1, 2, 3 unu 4 He3aBuCUMO BeIOpaHHBIME R4 rpynmamy;

kaxpiii R4 Hesasucumo BuiGpan us ranorena, CN, NO2, Ci ankuma, Ca6 ankeHnna,
C26 ankunmna, Ci¢ rajporenankmna, Ci¢ ankokcu-rpymnmsl, -C(=0)OH, -C(=0)Ci ankuna, -

C(=0)C16 ranorenankuna u -C(=0)C1-6 aJKOKCH-TPYIIIIBL,
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R? BLIOpaH U3 TPYMIbI, cocTosimel u3 H, okco-rpynmbl, a3umo-rpynmsl, ranorena, CN,

NOa2, Ci-6 ankuna, C2- ankeruna, Cz-¢ ankuamna, Cs-10 quknoankuna, Ce-10 apuna, 5S-10-uneHHOr0
NRCZRdZ
C(=O)NR®2R% -OC(=0)NRR% NRSC(=0)R??, NRZC(=0)OR"2, NRZC(=0)NR’R%,
NR2§(=0)2R"2, NR®2S§(=0):NR2R%, S(O)NR?R¥ 1 S(0):NR?R%, rne kaxnprii C1.6 amxun, Cs.

rerepoapuna, 4-10-unennoro rerepormkioankuma, OR¥2, C(=0)R®, C(=0)OR"

10 nukgoankui, Ce-10 apui, 5-10-uneHHbIl rerepoapunl U 4-10-usieHHBIH TeTEPOLIMKIOANKUII
HeoOsA3aTeNnbHO 3amelteH 1, 2, 3 unu 4 He3aBrucHMO BbiOpaHHbIMU R* rpynmamu;

R* BrIOpaH u3 rpynmel, cocrosimeil us H, okco-rpynnbl, a3ugo-rpynnsl, rajgorena, CN,
NOa2, Ci-6 ankuna, C2- ankenuna, Cz-6 ankunmna, Cs-10 qukioankuna, Ce-10 apuna, S-10-uneHHOro
rerepoapuna, 4-10-unennoro rerepormkioankuma, OR* C(=0)R®, C(=0)OR®, NR®“R%
C(=O)NR*R¥ -OC(=O)NR“R¥ NR“C(=0O)R™ NR“C(=0)ORY, NR%C(=0)NR*‘R%,
NRS(=0)2R*, NR¥S(=0):NRR#, S(O)NR*R% u S(0)2NR*“R¥, rne kaxnapiit C1-6 ankun, Cs-
10 muksoankmi, Ce-10 apuin, 5-10-uneHHbI rerepoapun U 4-10-uneHHBIH TeTEPOLUKIOATKIII
HeoOs3aTeNbHO 3aMelteH 1, 2, 3 unu 4 He3aBUCHMO BhiOpanHbIMU R* rpynnamu;

R® BbIOpan u3 rpynmbl, cocTosimeil u3 H, OKCO-Ipymmbl, a3uao-rpynmsl, ragoreHa, CN,
NO2, Ci-6 anxuna, Cz-6 ankenuna, Cz-6 ankununa, Cs-10 nukioankumna, Ce-10 apuia, 5-10-uneHHOTO
rerepoapuia, 4-10-unennoro rerepomuknoankuia, OR®, SR¥, C(=0)R® C(=0)OR", NR*R%,
C(=O)NR®R® -OC(=O)NR®“R%, NRSC(=0)R®, NRSC(=0)OR?’, NRSC(=0)NRSR®,
NR®S(=0)2R?*, NRS(=0)NRR%, S(O)NR®R® u S(0),NR*R¥, rne kaxnprii Ci-6 amxmn, Cs-
10 ukgoankui, Ce-10 apun, 5-10-uneHHbli rerepoapun U 4-10-usieHHBIH TeTEPOLIMKIOANKUI
HeoOs3aTeNnbHO 3ameleH 1, 2, 3 unu 4 HezaBUcHMO BbIOpaHHbIME R?° rpynmamu;

R® Beibpan u3 rpymmsl, cocrosimeil u3 H, Cis ankuma, Ci ramorenankuma, Ci-e
rugpokcuankuia u Ci.6 anmkokcu-rpymnisbl, rae Ci-6 aakuin HeoOs3aTepHO 3amerneH 1, 2, 3 wiu 4
He3aBUCUMO BbIOpaHHbMU R?° rpynnamu;

R’ BeiOpan u3 rpymmel, cocrosmeidt w3 H, Cis ankuma, CN, NO2, ORY, C(=O)RY’,
C(=0)OR®, NRRY  C(=0)NRRY, -OC(=0O)NR“RY  NRYC(=0)R®’, NRC(=0)ORY’,
NRYC(=0)NRRY NR’S(=0)2R?” u NR’S(=0)NR'RY;

R® BpIOpan w3 rpymmel, cocrosmeii u3 H, Cis amkuma, CN, NO2, OR®, C(=0)R",
C(=0)OR® NR®R® C(=0)NR®R% -OC(=0)NR®R%  NR®BC(=0)R®, NR®EC(=0)OR,
NRBC(=0)NRPR® NR#S(=0)2R*® 1 NR#S(=0)NR*R®;

2

2

R® ppiGpan u3 rpynmel, coctosimed u3 H, Cis ankunma, Cie ranorenankuna, Cies
runpokcuankuia, -(Cie amkunen)-Cis anmkokcu-rpymmbl, -(Cis amkmieH)-Ce-10 apUIOKCH-
rpynmsl, Ce-10 apuna, (Ci6 ankumnen)-Ce-10 apuna, Cs-10 muknoankuina, -(Cis ankuuen)-Cs-io
uKjIoaikuia, 5-10-unennoro rerepoapuna, -(Ci-¢ ankuieH)-(5-10-uneHnbiil rerepoapm), 4-10-

YJIEHHOTO TeTePOLHUKIOANKINA, -(4-10-unennbii rereponmkioankmn)-C(=0)ORY, -(Cis
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ankunen)-(4-10-unennbiii  rerepormknoankmi), -NR*R* -(Cis amxun)-NR¥*R* u  -(Cis
ankunen)-NR*C(=0)R*, rae xaxmpiii ykasaunbiii Ci6 ankun, Ce.10 apu, -(Cis ankunen)-Ce.10
apwi, Cs-10 mukmnoankwy, -(Cis ankunen)-Cs-10 muknoankui, S-10-unenssii rerepoapu, -(Ci-e
ankuinen)-(5-10-unennsit rerepoapmn), 4-10-uneHnsil rerepounkioankmi U -(Ci-6 amkuneH)-(4-
10-4neHHbIH reTepOLUKIOANKII) HeoOs3aTenbHo 3ameineH 1, 2, 3 umu 4 R* rpynnamu;

KaKITBII Ra2’ sz, Rc2’ Rd2’ Ra4’ Rb4, RC4, Rd4, RaS’ RbS, RCS, RdS’ Ra7’ Rb7, RC7, Rd7, RaS’
RY R g R® nesapucumo BriOpan u3 rpynmsl, cocrosmeii us H, Ci. ankuna, C2-6 ankenuna, Co-
¢ ankuanna, Ci ruapokcuankmna, Cis ranoreHankuna, Cis ankokcu-rpynisl, -(Ci6 ankuneH)-
Ci ankoxcu-rpynmnsl, Cs-10 nuknoankuia, -(Ci-s ankuien)-Cs-10 nuknoankuna, Ce-10 apuna, 5-10-
YJIeHHOro rerepoapmwia, 4-10-uneHHoro rerepoumkioankmwia, rae Kaxaeii Cie ankwi, Co-6
ankermn, Ca6 amkuawi, Cs-10 nuknoankui, -(Ci-¢ ankuinen)-Cs-10 muknoankwi, Ce-10 apwmi, 5-10-
YJICHHBIN reTepoapui 1 4-10-4JeHHbIH TreTepoLUKIOAIKII HeoOs3aTebHO 3ameleH 1, 2, 3 win
4 ne3aBuCcHMO BiOpanHbIMU R? rpynmamu;

umu R u RY Bmecte ¢ atomom N, K KOTOPOMY OHH TPHCOEIHHEHbI, OOBETHHEHbI C
(dopmupoBaHuEM 5-10-unenHoro reTepoapuiibHOrO WJIN 4-10-uneHHOrO
reTePOLMKIIOAIKUIBHOTO KOJbLIA, KAKAOE M3 KOTOPBIX HEoOs13aTeNbHO 3amerneHo 1, 2, 3 wiu 4
He3aBHCUMO BbiOpaHHbIMHE R?” rpynmamuy;

umt R® u R™ Bmecre ¢ atomom N, K KOTOPOMY OHH MPHUCOEIHHEHBI, OOBEIUHEHBI C
(dbopMUpOBaHHEM 5-10-unennoro reTepOaAPUIBHOTO 158105 4-10-uneHHoro
reTepOLUKIIOAIKIIIBHOTO KOJIbIIA, KaKI0€ U3 KOTOPBIX HeoOs3aTeIbHO 3amerneHo 1, 2, 3 umu 4
HEe3aBMCUMO BbIOpaHHbIMU R?° rpynnamu;

kaxapii R3¢ u R mesasucumo Bri6pan u3 rpymmsl, cocrosimeii u3 H u Ci.6 ankuna;

kaxaeiii R?° nesaBucumo BuiOpaH u3 rpymmel, coctosmeit us OH, SH, CN, NO,
ranoreda, okco-rpymrbl, Ci4 ankuna, Cz-4 ankenmna, Cz4 ankunmna, Ci4 ramorenankmna, Ci-4
ranoakmwia, Ci4 ruapokcuankuna, Ci4 ankokcu-rpymnsbl, -(Ci4 ankui)-(Ci4 amkokcen), -(Ci-
ankokcn)-(Ci4  anmkokcu), Ci4 ranoreHankokcu-rpynmbel, Cs nukinoankwia, (eHuna, 5-6-
YJIGHHOTO TeTepoapuiia, S-6-4JeHHOro reTepOLUKIIOATKIIIA, aMUHO-Tpy bl Ci-4 alKUIaMHHO-
rpymmbl,  au(Ci4  ankwi)amuHO-rpynmbl,  kapbammma, Cia  ankunkapbammina,  au(Ci4
ankwi)kapbammna, kapbamowmna, Ci4 ankwnkapObamouna, nu(Ci4 amkunm)kapbamownna, Ci-a
ankwikapOonmna, Ci4  ankokcukapbonwmna, Cia4  ankwikapOoHuIaMuHO-Tpymmbl,  Cia
ANKWICY Ib(OHUIAMUHO-TPYIIBL, aMuHOCYJb(onmna, Ci4 ankunamuHocyibdonmna, au(Ci-
aJIKHJT)aMUHOCY Tb(OHMIIA, aAMHUHOCY JIb()OHMIIAMHUHO-TPY TITIBI, Cis
AJNKMIIAMHUHOCY JTb()OHMUIIAMUHO-TPY I, mu(Ci4  amKHMIT)aMHUHOCYJIB()OHUITAMUHO-TPY I,
amMuHOKapOoHWIaMuHO-rpymmbl,  Ci4  ankunamuHokapOoHmnamuHO-rpynmel 1 Au(Ci4

AJIKHJT)aAMUHOKapOOHMIIAMUHO-T PY TIIIHI,
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e Konbllo, comepxkamee X', X* u X*, hopMupyeT HUKIOAJIKUILHOE, TeTepOapHUILHOE
WJIN TeTePOLIUKIIOANKUIIBHOE KOJIBLIO.

B HEKOTOpBIX BapHaHTax ocyiuecTsieHuss X' mpezncrasisieT coboif N. B HeKoTOpBIX
BapHMaHTax ocyinecTeienus X! npencrasnser coboii C.

B HEKOTOpBIX BapHaHTaX OCYIIECTBIeHMs X mpeacTaBisieT coboif N. B HekoTOpbIX
BapMaHTaX OCYLIECTBIEeHUs X’ Tpencrasiser coboii NR?. B HEKOTOpBHIX BapMaHTax
ocymecTtsienust X* npencraiser coboii CR?. B HEKOTOPBHIX BapUaHTax OCYIIECTBIEHUS X°
npencrasasger coboii CHR?. B HEKOTOPBIX BapUaHTaX OCYILIECTBIEHHS X’ NPENCTaBIseT coOoi
S.

B HEKOTOpBIX BapHaHTax ocyluecTBieHuss X' mpezncrasisier coboif N. B HeKOTOpBIX
BapMaHTax oOCyLlecTBNeHus X' mpencraeiser coboii NR* B HekoTOpeIX BapuaHTax
ocymectsnenusi X' mpencrasnser coboii CR*. B HEKOTOpBIX BapuaHTax OCyLIECTBJIEHUS X'
npencrasisier coboit CHR®. B HeKOTOpbIX BapHaHTaX OCyIIeCTBIeHHs X' mpeacTapiser coboil
S.

B HEKOTOPBIX BapMAaHTAaX OCYIIeCTBIeHHs X mpeiacTapiseT coboii N. B HexoTopbx
BapMaHTax OCyIlecTBieHust X mpencrasnser coboi CR’.

B HEKOTOpBIX BapMaHTAaX OCYIIEeCTBIeHHs X° mnpencTapiseT coboii N. B HeKoTOpbIX
BapMaHTaxX ocylnecTsieHus X® npencrasnser coboii CRE.

B HekoTophix BapuaHTax ocymectBieHus L mnpencrasnisier cobor Ci-s  aiKuiie,
HeoOsA3aTeNbHO 3aMelnenHblit 1, 2, 3 umu 4 HesaBucuMoO BbiOpaHHbIMH R?’ rpymmamu. B
HEKOTOPBIX BapHaHTax OocyluecTBieHus: L mpencrasisier coboit HesamemeHHbIi Ci-6 ankuieH. B
HEKOTOPBIX BapUaHTaX OCyluecTBieHUs L mpencrasiser coOOi He3aMeIleHHBbIH METHIICH MU
HE3aMEeILEeHHbIN 3TUIIEH.

B HEKOTOpbLIX BapHaHTax ocyliecTsieHus R! Bbibpan m3 rpynmel, coctosmeii u3 Cs.10
apuia, 5-6-4JIEeHHOro rerepoapuwia U S-0-4JEHHOTO TeTEPOLMKIIOAIKUNIA, KaKIbIH U3 KOTOPBIX
HEOOA3aTeNbHO 3aMeleH 1, 2, 3 umm 4 He3aBUCHMO BHIOpaHHBIME R'A rpynmamu. B HekoTopbIx
BapMaHTaxX OCyliecTBIeHus R! BLIOpaH U3 rpymmbl, cocTosmIel U3 5-6-4IeHHOro rerepoapuia 1
5-0-4JIEHHOTO TeTEePOLIUKIIOANIKIIIA, KX IbIH U3 KOTOPBIX HEOOs3aTeIbHO 3ameleH 1, 2, 3 umu 4
HE3aBUCHMO BbIOpaHHbIMM R'A rpynmamu.

B HeKOTOpbIX BapuaHTax ocyllecTsieHus R BbIOpaH us rpynmel, cocrosimeii us:

__ R']A R1A
[\ = —~

N S
N S N .S
h X Y
| |
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R']A

N

R‘IA
7—/ S
\)\

|

u

B HeKOTOpBIX BapMaHTax ocymecTeaeHus R BbIOpaH 13 rpynmbl

v

, COCTOALICHU U3:
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B HEKOTOpBIX BapuaHTax ocylnecTsienus R* npencrasnsier coboii H unu Cis ankun. B
HEKOTOPBIX BAPUAHTax OCyInecTaeHus R? npencrasnsier coboii H uin MeTut.

B HekoTOpbIX BapuaHTax ocymectsiaenus R* npencrasnser coboit H wiu Cis ankui, rue
Ci- ankun Heobs3aTenbHO 3amemtel 1, 2, 3 unu 4 He3aBucumo BbiOpanHbiMH R* rpynnmamu. B
HEKOTOpPBIX BapuaHTax ocymectsienus R* npencrasnser coboit H unu -CH2CH2OH.

B HEKOTOpBIX BapMaHTaX OCyIIeCTBJeHHs R> BeIOpaH U3 rpymmbl, coctosmeii u3 H,
raorena, CN u OR™. B HekOTOpBHIX BapuaHTax OCyLIeCTBIeHHs R> BHIOpaH W3 TpyMibl,
cocrosiuei u3 H, Cl, CN u —OCHs.

B HekoTOpBIX BapuaHTax ocyiectsnenus R® npencrapnser coboit H umu Ci6 ankus, rje
Cis ankun HeoOs3aTeNbHO 3amerneH 1, 2, 3 umu 4 He3aBucuMO BbiOpanHbIMU R*° rpynmamu. B
HEKOTOPBIX BapuaHTax ocymecTeneHus R® BbiOpan u3 rpymmbl, coctosmeii u3 H, metuna u
-CH,CH20H.

B HEKOTOPBLIX BapHaHTax ocyllecTBieHus R® BbiOpaH u3 rpymmbl, cocrosmeil us Cie
ankuna, Ci- ranorenankuna, Ci-6 runpokcuankuna, -(Ci¢ amkunen)-Cis ankokcu-rpymnmsl, -(Ci-6
ankuieH)-Ce-10 apunokcu-rpymmbl, Cs-10 nuksoankmna, -(Ci- ankunen)-Cs-10 nuknoankuna, -(Ci-
¢ ankuyieH)-(5-10-unenHoro rerepoapui), 4-10-4neHHOro rerepouukioankuia, -(4-10-u4neHHbINH
rerepouuknoankun)-C(=0)OR., -(C1.s ankunen)-(4-10-unennsii rereponuknoankii), -NR¥R
«(C1-6 amkmm)-NR3**R3 i1 -(C1.6 ankunen)-NR**C(=0)R*, rne xaxpiii ykazanusii Ci-6 ankui, Cs.
10 mukjnoankwi, -(Cie  amkmien)-Cs.io  mukmoankwi, -(Cie  ankwieH)-(5-10-dneHHbIH
rerepoapmi), 4-10-unennbrii  rerepouukioankmwn  u  -(Ci6  ankwieH)-(4-10-4neHHbIH
reTepoLUKIOaiKiI) Heobs3aTenbHo 3amemer 1, 2, 3 unu 4 R* rpynmamu. B HekoTopbIx
BapHaHTaX ocylecTsieHus R® BpiOpan u3 rpymmsl, coctosmedi u3 Cie ankuna, Cis
ranoreHankmna, Cis rugpokcuankunia, -(Cic ankunen)-Ci-6 ankokcu-rpymnmsl, -(Ci-6 ankuieH)-
Cs- apmnokcu-rpymisl, Cs-6 mukinoankuna, -(Ci-s ankunen)-Ca-s muknoankuia, -(Ci-6 aaKuieH)-
(5-6-4uneHHbIIH reTepoapui), 4-6-4JIeHHOTO reTePOLIMKIIOATKUIA, -(4-0-4eHHBIH
rerepouuknoankun)-C(=0)OR>. -(Ci.s ankunen)-(4-6-unennslii rerepouuknoankun), -NR¥R
-(C1-6 anxunen)-NR*R* u -(Ci.6 anxunen)-NR*C(=0)R*, rne -(Ci6 anxunen)-Cis aJKoKCH-
rpynna 3ameleHa QpeHuIoM. B HEKOTOpBIX BapuaHTax OCyllecTBieHHss R* BbIOpaH u3 rpymnmbl,

COCTOsIIIe W3 MeTWia, OTWa, H-pomwia, wusonpomwia, ©H-Oytwia, -CH2CH2OH, -
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CH;CH;CH:0OH, -CH;CHF;, -CH:CF;3;, -CH:CH:CF3, -CH:CHF:CH3, -CH:CH:OCHs3,
CH:CH2CH20CH3, -NHCH3, -CH2CH2NHC(=0)CH3, muknobytuna, -CHz-umknobytuna, -CHa-
muksionentwia, -CH2CH2-O-denwmna, asermmunwmna, -CHz-aserupgunmna, oxceranmna, -CHa-
okceranuia, -CHz-tnasonuna,
L7 &
E
=y PO T

2
X iy

Cre
O
L\r”’\' : )W
Q_\O-E-

B HEKOTOPBIX BaprUaHTaxX OCYIUCCTBIICHUS:

2

_}OyN@—\O_é_

X! npencrasnser coboit C;

X? npencrasnsier coboit N unu NR?;

X* N unu NR*;

X" npencrasnsier coboii N; u

X® npencrasnster coboii N.

B HEKOTOpPBIX BapHaHTAaX OCYIIECTBICHUS:

X! npencrasnsier coboii C;

X? npencrasnsier coboit N mnu NR?;

X* npencrasnsier coboit N mnu NR*;

X npencrasnser coboii N;

X® npencrasnsier coboii N;

L mnpencraensier coboii Ci ankujeH, HeoOsi3aTeNbHO 3amerneHHbil 1, 2, 3 wiu 4
He3aBUCHMO BbiOpaHHbiMU R?® rpynnamu;

R! BriGpan u3 rpynmel, cocrosimeii u3z Ce.-10 apuia, 5-6-4€HHOro reTepoapuna u 5-6-
YJICHHOTO TeTePOIMKIIOATKIIA, KaKIbIM U3 KOTOPBIX HeoOs3aTeNbHO 3amerneH 1, 2, 3 wumm 4
HE3aBUCHMO BHIOpaHHBIMU R4 rpynmamu;

kaxpiii R4 Hesaucumo BuiGpan us ranorena, CN, NO2, Ci ankuna, Ca6 ankeHnna,
C26 ankunmna, Cis rajporenankmna, Cis ankokcu-rpymnmsl, -C(=0)OH, -C(=0)Ci- ankuna, -
C(=0)C16 ranorenankuna u -C(=0)C1-6 aqKOKCH-TPYIIIIBL,

R? npencrasnser coboii H umu Ci.6 anku;

R® ppibpan u3 rpynmbl, coctosimedi u3 Cis ankuna, Cie ranorenankuna, Cie

runpokcuankuia, -(Cie amkunen)-Cis amkokcu-rpymmbl, -(Cis amkmieH)-Ce-10 apUIOKCH-
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rpynmbl, Cs.o wwuknoankmna, -(Cie ankwmien)-Cs.io muknoankwia, -(Cie amkuien)-(5-10-
YJIEHHBIN reTepoapm), 4-10-uneHHoOrO reTepOLMKIIOANIKIIIA, -(4-10-uneHHBIN
rerepouuknoankun)-C(=0)OR> -(C1 ankunen)-(4-10-unennsii rereponuknoankii), -NR¥R
-(C1-6 anxkun)-NR3**R3 i -(C16 ankunen)-NR**C(=0)R*, rae xaxabiil ykazanubiii Ci6 ankui, Cs.
10 waknoankun, -(Cie  ankwien)-Cs-0  mukmoankwr, -(Cie  ankwieH)-(5-10-4ieHHbIH
rerepoapwi), 4-10-unennbrii  rerepouukioankmwn  u  -(Cis  ankwieH)-(4-10-uneHHbIH
reTepoLMKIOaNKII) Heobs3aTenbHo 3aMemen 1, 2, 3 unu 4 R? rpynmamu;

R* npencrasnsier coboit H unu Cis ankun, rae Cis ankuia HeoOs3aTeNbHO 3aMemeH 1, 2,
3 unu 4 He3aBUCHMO BhIOpaHHbIMU R* rpynmamu;

R’ BeIGpan U3 rpymnmbl, coctosimei u3 H, ranorena, CN u OR;

R® npencrasnser coboii H umu Ci-6 anku,

kaxpiii R¥* u R nesasucumo Beibpan u3 rpymmsl, cocrosimeii u3 H u Ci-s ankuna; u

kaxpiii R?° nesaBucumo BbiOpaH u3 rpymmbl, coctosmeii u3 OH, SH, CN, NO,
rajoreHa, okco-rpymnmnsl, Ci4 ankwuna, C24 ankenuna, Ca4 ankunmna, Ci4 ranorenankuia, Ci-
ranoankmia, Ci4 ruapokcuankuia, Ci4 ankokcu-rpynmbl, -(Ci4 ankun)-(Ci4 ankokcn), -(Ci-4
ankokch)-(Ci4  ankokcu), Ci4 ranoreHankokcu-rpymmel, Cs.c Lukioankwia, ¢enuna, 5-6-
YJIEHHOT'O reTepoapuia, 5-6-4JIeHHOro reTepOoLUKIIOaNKuiIa, aMUHO-rpymbl, Ci-4 aJKUIaMHUHO-
rpynmnel, au(Ci4  ankwn)amuHo-rpymmbl,  kapbamuia, Ci4  ankwnkapOamuna, au(Ci
ankwn)kapbamuna, kapbamomna, Ci4 ankunkapbamowmna, nu(Cis4 ankwi)kapdbamounsa, Ci-
ankunkapbonuna, Ci4  ankokcukapOonwmna, Cia  ankwikapOoHuUIaMUHO-TpyIIbL,,  Cia
ANKHUICY Tb(PpOHMITAMUHO-TPpYIIIbI, aMUHOCYJb(oHmIa, Ci4 ankumamuHocybdonmna, au(Ci-4
AJIKHJT)aAMUHOCYJIb(OHMUIIA, aAMHIHOCY JIb()OHMJIAMUHO-TPY TITIBI, Cis
ANKUIIAMHHOCY JIb()OHHJIAMHHO-TPY TIITHI, mu(Cir4  amKHIT)aMHUHOCYJIB(OHUITAMUHO-TPY I,
amMuHOKapOoHWnaMuHo-rpymmel, Cia  ankuiamuHokapOoHmmamMuHO-rpynmsel 1 Au(Cia
AJIKHJT)aMHUHOKaPOOHMJIAMIHO-TPY TIITHI.

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHUS:

X! npencrasnser coboii C;

X? npencrasnsier coboit N mnu NR?;

X* npencrasnser coboit N unu NR*;

X’ npencrasnser coboii N;

X® npencrasnser coboii N;

L npencrassier coboii HesamermeHHbIi C1-6 aTKUTIEH,

R! BrIOpaH W3 rpynmel, COCTOSAIEN W3 S5-6-4JIE€HHOrO reTepoapwia M S5-6-4IEeHHOTO
reTepOLMKIIOANIKIIIA, KAXKIbI M3 KOTOPBIX HEeOoOs3aTeNbHO 3aMerieH 1, 2, 3 win 4 He3aBUCHUMO

BpIOpaHHBIME R rpymmamu;
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kaxpiii R4 nesasucumo BuiGpan us ramorena, CN, NO2, Ci ankuma, Ca6 ankeHnna,
C26 ankunmna, Ci¢ rajporenankmia, Ci¢ ankokcu-rpymnmsl, -C(=0)OH, -C(=0)Ci- ankuna, -
C(=0)C1-6 ranorenankuna u -C(=0)C1-6 aqKOKCH-TPYIIIIBL,

R? npencrasnser coboit H unu Ci-6 anku,

R* npencrasnser coboii H unu Ci.6 ankui, rae Ci-6 alKua HeoOs3aTebHO 3aMelieH 1, 2,
3 unu 4 He3aBUCHMO BhIOpaHHbIMU R* rpynmamu;

R’ BpIGpan M3 rpymnmbl, coctosimei u3 H, ranorena, CN u OR;

R® npencrasnser coboit H umu Ci.6 ankuin, rae Ci-6 ajakun HeoOs3aTeIbHO 3aMele 1, 2,
3 unu 4 He3aBUCHMO BrIOpaHHbIMU R* rpynnamu;

R* ppiGpan u3 rpynmbl, cocrosimedi u3 Cis ankuna, Cis ranoreHankuna, Cis
runpokcuankuia, -(Cie ankwmneH)-Cis ankokcu-rpymmbl, -(Cie amkuneH)-Css apHIOKCH-
rpynmsl, Ca.6 nukioankmia, -(Cis ankuneH)-Cs¢ nuxmnoankuna, -(Ci6 ankunen)-(5-6-4ieHHbIN
rerepoapui), 4-0-4JIeHHOTO  TeTEPOLMKIOANKNNA, -(4-6-uleHHBIH  IeTepOLMKIOANKNI)-
C(=0)OR*, -(Ci.6 anxunen)-(4-6-unennblii rerepounuknoankmn), -NR¥R¥ -(Cis anxunen)-
NR*R3 i -(C1.6 ankunen)-NR*C(=0)R*, rue -(C16 ankunen)-Ci6 aTKOKCH-IPyTITa 3aMeleHa
bennnom;

kakabiid R3¢ u R nesasucumo riGpan us rpymmsl, coctosimeii u3 H u Cis ankuna; u

kaxpiii R?° nesaBucumo BbiOpaH u3 rpymmbl, coctosmeii u3 OH, SH, CN, NO,
rayioreda, okco-rpymibl, Ci4 ankuna, Cz-4 ankenmna, Cz4 ankunmna, Ci4 ramorerankmna, Ci-4
uanoakmwia, Ci4 ruapokcuankuna, Ci4 ankokcu-rpymnmbl, -(Cir4 ankui)-(Ci4 amkokcen), -(Ci-
ankokcn)-(Ci4  amkokcu), Ci4 ramoreHankokcu-rpynmbsl, Cs.s nukinoankmna, (enuna, 5-6-
YJICHHOIO reTepoapuiia, S-6-4JIeHHOTO IeTePOLMKIIOANKIIA, aMUHO-Tpy bl Ci-4 alKUIaMUHO-
rpynmel,  au(Ci4  ankwn)amuHO-rpymmbl,  kapbamwuia, Ci4  ankwnkapOammna, au(Ci
ankwn)kapbamuna, kapdamomna, Ci4 ankunkapbamowmna, nu(Ci4 ankwi)kapdbamounsa, Ci-
ankunkapobonuna, Cia  ankokcukapbonmna, Cia  ankwikapOoHuIaMuHO-TpymIbL, — Cia
ANKHUICY Tb(POHMITAMUHO-TPpYNIBI, aMuUHOCYJIb(oHmIa, Ci4 ankunamuHocydbdonmna, au(Ci-4
AJIKMJT)aMHUHOCYJIb(OHNUIIA, aAMHHOCY JTb()OHIIIAMUHO-TPY TITIBI, Cis
ANKMIJIAMHHOCY JIb() OHHJIAMHHO-TPY TIITHI, mu(Ci4  amKHIT)aMHUHOCYJIb(OHUITAMUHO-TPY I,
amMuHOKapOoHWnaMuHo-rpymmel, Cia  ankunamuHokapOoHmmamMuHO-rpynmsel 1 au(Cia
AJTKWJT)aMUHOKapOOHUIAMHHO-TPY IITIBI.

B HeKOTOpBIX BapHaHTAaX OCYILECTBICHUS:

X! npencrasnsier coboii C;

X? npencrasnser coboii N unu NR%;

X* npencrasnsier coboit N mnu NR?;

X’ npencrasnser coboii N;
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X® npencrasnser coboii N;

L npencrasisier coOoii He3aMeIeHHbI METHJIEH WM HE3aMELEHHbIN STHIIEH;

R! BbIOpan u3 rpynmbl, cocTosieil M3 5-6-4JEHHOrO rerepoapuna U 5-6-4JeHHOTrO
reTePOLMKIIOATIKIIIA,

R? npencrasnser coboii H umu Ci.6 anku,

R* npencrasnser coboit H unu Cis ankun, rae Cis alkuil HeoOS3aTENbHO 3aMelleH
onnoit R* rpynmoi;

R’ BbIOpaH u3 rpynmsl, cocrosimeii u3 H, rasorena, CN u OR*;

R® npencrasnser coboii H unu Cis ankui, rme Cis alkul HeoOA3aTENbHO 3aMelleH
onHoit R?;

R* Bpibpan wu3 rpynmel, cocrosmeidi w3 Cis ankuna, Cis ramorenankuna, Ci-s
runpokcuankuna, -(Cie ankwmneH)-Cis ankokcu-rpymmbl, -(Cie amkuneH)-Css apHIOKCH-
rpynmbl, Ca.6 nukioankmia, -(Cis ankuneH)-Cs-¢ muxnoankunia, -(Ci6 ankuneH)-(5-6-4ieHHbIH
rerepoapui), 4-6-4JI€HHOTO  TeTepOLMKIOANKNNA,  -(4-O-4eHHbIH  IeTepOLIMKIOATKIII)-
C(=0)OR* -(Ci.6 anxunen)-(4-6-unennblii rerepouuknoankmi), -NR¥R¥ -(Cis anxunen)-
NR3*R¥ 1 -(C1.6 ankunen)-NR*C(=0)R*, rae -(Cis ankuien)-Cis aqkoKCH-TpyTna 3aMelieHa
benmnom;

R npencrasnser co6oit Ci6 ankui,

xaxapii R3¢ u R mesasucumo BeiGpan u3 rpynmsl, cocrosmeii u3 H u Ci.6 ankuna; u

kaxbiii R% npencrasnser coboit OH.

B HekoTOpBIX BapuaHTax ocyllecTBlieHus coenuHenue (opmynbl (II) mpeacrasnser
coboii coenunenue Gpopmynl (I1a):

R1

R ﬂ
N
S

R€3 Nf\

N
o— |
_<[\1 N/)\R5

R4
(ITa)
WK ero (PapMaLeBTHUECKU TPUEMIIEMYIO COJIb.
B HekoTOphIX BapuaHTax ocyluecTBiieHus coenuHenue (opmynsl (II) mpeacrasnser

coboii coenunenue Gpopmysl (IIb):
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R1

R, .L
e
Ra3
\ N>\
o= Il _L
N™ “N” "RS
(ITb)
wiu ero papMaeBTUYECKU PUEMIIEMYIO COJIb.
B Hekotopeix BapuwaHTax ocymiectBiieHus coenuHeHue ¢opmynsl (II) BbiOpano u3

IPYIIBl COEAMHEHUH, MPUBEAEHHBIX B Tabmmue B, mnm ux QapmaneBTudyecku mpuUeMIIEMbIX

COJIEN.
Tabnuua B
=\ —\
N. .S O
HN TIN
<>_\ NN HC o NSy
0T o~ 1 L
NN NNl
H H
(2) (124)
N
\ —
P NS

HN
H,C Nf "5 —</N N
3 =N O
o— || N NACI
N N/)\Cl H

230
(184) (230)
O \_ o)
N x H;C N =N
o—¢ | )N\ o= Il _I.
H,C— NTSNT ¢ N“SNTa
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NS
HN HN
N S N L
o~ T . o
N NJ\CI _<N N//J\Cl
110 H N
(249) (259)
p— -
Nj/s %1
HN N
N

N Cl
H II
(260) (261)
N Na
j/s (f“
o HN
N S . .
o= 1 I o)
N7 N"a N
© O
(265) (267)
(/\ :0 f\—\o
HN - N
N SN . N L
O_</ ‘ ’)\ F 0—</ | )N\
N7 NTTa P
O
(269) (270)
[\ -
Nj/s ®
H,C HN N
N\ N =
ab o—¢ T
o= I I i
N7>N"a v
(271) (272)
N [—
» %
= ]/
1IN CH, N
e N-—"SN H3('_<o—<’N N
o< T 1 .
N7T>N"a N
(273) (274)
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Z’\ 10 Nj/S
HN HN
N NS N =
N N
o—< | o< I _
PRV WP L~y e
HO H HO
(275) (276)
| N\ N\_S
P T
HN
CH, HN N =N
o) /4
H3C‘< }‘] =N H.C _<N | N/)\u
o~ 1 _L
g N7 ™l
HO
(277) (278)
N
™
S—/\ |
2O =
HN H,C HN
NN \ﬂ N XN
AL O AL
HyC-NH = NT>N"¢ E N~ ~ql
(280) (282)
N
| vy p—
= N.__S
HN HN
o &Y L K
H,C NNl 0—</ |
-~
/»J %\TI N~ ™01
HO
(287) (289)
N, |N\
| P =
IIN HN
N <17
\N O /4
4 -
o—< |l Py f/ N N)\C]
11\{1 N Cl o
H,C-0 H,C
(290) (291)
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. N HN
AT o~ T 1
o< —
H NJ\O Hc4{_j noNe
3
(292) (293)
N —
| =
HN
Q HN 4</N ‘ XN
N 0 _
N N/)\Cl O H
H H,C
(294) (296)
O~ | N\
e
HN
<1 X Nk
0 .

N A
NTNT T
HO (299)
(297)
N
- —
L;N Ne S
HN F }ﬂwi]/
N B
o ST P N
H,C N7\ ¥ o— || ,l\
N -
o NT™>N"a
(300) (302)
N é:-g
|/
HN
H;C HN No
’ N o< I
o— || N — NTONTTa
N 'J\ HSC ///
H N Cl ua
(305) (306)
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N, \_o
| =
HN
HN N L
oA A H Cl
N Cl
y (308)
307
— Uy
B ]/
HN
. <1 X
/4
TX o Bg
o— 1 L N
/—/ NT>N" ™ HG
" , (310)
(309) _
. N. .S
O j/
1IN
HN N -
H,C
4\_\ .

H,C
NT>NT T o
) (312)
(311)
N\
N | S
N
| P B
' HN
! H,C
o— || P 5 )
— _<ﬁ N/I\CI NN
o (317)
(315) i
— | N
Nj/s %N
HiC HN MeQ HN
3 \_\ N )
S <7
oA o X1
_<§ N/)\Cl NN
319
(318) (319) i
N | N
= i
B
o
HN
A Q _<N | SN
oA NT™>N7
AL A s
2 (321)
(320)
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N’j—)s [JjN
HN HN
o~ 1 1. T
(324) (326)
N\ =\
H,C CH, | N. .S
H,C _{0 = j/
O
N HN H,C—0 HN
o o< I I
NTNT NTONT Ta
H
(327) (328)
N
_ =
N?s Qfl
N HN . HN
[ > \ /N =N F N X
S O_<N | - ¥ 0_</ | i
NTONT Ta N NTa
(329) (331)
f_\ e—
N..S O /S
\I:NH HN
N < T X
\N O
o—< || /)\ N N/)\Cl
O—/ N7 N7 a HN
(332) (333)
N\ /—\
| P Nj/s
NH H;C H,C
N~y N N
o< ] o— . _L
(>~ ¥ va NNl
(334) (335)
N N
R S
HyC H,c  HN IL,C e HN
o~ 1 04
N N/I\Cl N N/J\CI
(336) (337)
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N\
— | >
N
HN
TIN v A
NN o~ I I
.l /—/ NN ™l
E>—/O_<‘lj /)\(:1 HyC %
HO
(338) el
—\
| NﬁN N j/s
HN
EN HN {N | L
| Ne Sy o0 ¢ T
S O_</E lN/)\u <>_/ S al
(340) (341)
/—\ /—\
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HN CH,
H-C N N
\ V4 Y Y fw
o o)
HN | N/ O/CH3 Hac/ _gN N¢]\CI
(365) (370)
N/ﬁ ]
| //j_)
/ N N /
HN HN
H,C N X
N AN \0 /: N
FCO 4 ’ | HN :lf;l\
N cl
Z
N c (375)
(374)
N I
=\ | x
N P
HN HN
H.C N N >
T I
© =
AN | N%'\CI F>_/ i N )\C'
(376) (382)
\} ° S y/ N
HN . j/
N S e
 ~T T
" : “ HN N)\ N
':
(384) (385)
vo Nt b
1y 5
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(392) (393)
) g)
oD S ’
Ho _{: | ;J\d |=>_\o _{ | \/)N\
(394) (395) e
? ..’j__/\s
O S

(397)
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>—/O_</N cl
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(474)
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(490)
(489)
NTS _
- X ~ I
>_\ - N HN o a
i 0__4§z——]1\ A <z::j;__4/
(491)

(499)

(500)
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=\ —
Nj/s Nj/s
N HN HN
[\ N SN /N \N
o: ‘o_g/N | J\ 72\ °_<H,.. ln/)\q
N/ A —
(505) (506)
[\ /—\
Nj/s N\ S
. T
HO HN
< ' | ]
N W = o 0_§N
— N »/I\c.
(507), u (511).

B HekoTOphIX BapuaHTax ocyuiecTBieHus coenuHenue ¢opmyibel (II) BeiOpano wu3

IPyNIbl COEAMHEHUH, NPUBEIEHHbIX B Tabmune B-2, wimm nx ¢gapmaneBTHYECKH NPHEMIIEMBIX

coJei.
Tabnuia B-2
Nj/s N‘j—/s‘
¥ HN HN
F N = H,C =N
Fooo—< | j\ b-("N |
g N Cl H N Cl
(302) (230)
Nj_/s (/\ :0
H3C HN N HN
o —<’N B\ o= \/JN\
N N/)\Cl d NN Ta
0
(271) (269)
O C/\Z‘o
; HN N
I N = N =N
N 4
1 o— IL 0— f\,
_<g N/)\C.l — N N/k('
110
(270) (275). u
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274).

B Hekoropeix BapuwaHTax ocymiectBieHus coenuHeHue ¢opmynbl (II) BbiOpano u3

IPYIIBl COEAMHEHHH, NMpUBENeHHbIX B TaOimue B-3, wim ux QapmaneBTudeckn mpueMIIeMbIX

COJIeii.
Tabnua B-3
/ _\ —
Nj/s x O
F N F N B
=N - ; N
F oo | Foo= L
N N//J\CI HoONT T
(302) (270)
fy 7
NTS Nj/ 8
TN H,C HN
0 's)
N N//kc[ H N/J\Cl
(230), u (271).

B HekoTOphIX BapuaHTaX OCyLIECTBJIeHUs coenuHeHue dopmybl (I) wnm coennHeHue

dopmyasl (II) He sBNSETCS COSAMHEHUSIMY, TIPUBEACHHbIMU B Ta0Omuue C.

Tabmuua C
p— N\
O _~ |
/
H;C.
N HN
N
(17 e
- .
N N NN
(403) (404)
CF, N=N
\_O a L NH
HN HN
<] <"N |
E N o N
(405) (406)
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CH,
— N/:\O
O j/
HN HN
N X
SN <1 ]
4 A
<N ‘N/) N N
H (408)
(407) -
S §o
5a
HN HN
N R N B
G al
NN N
N
(409) H @10)
—\
ﬁo HN/\N
N CH, >:§7
N >N \\_N/
<A Q (
H N (412)
(411)
N/\NH N/\NH O/
N/%N = N/ N
H ‘ H
\§N N\ \;N
(413) (414)

(415) (416)
N, Ny
/O N | 7 N o NH T
@AH N I W :
(417) \
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I

(422)
/%N
%/

"

HN

(419)
(421)

/) \
S~

S

Cl
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(426)
(428)

(430)

(423)
(427)
(429)
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cl
N/\NH cl /k
NN
/ ' |
éﬁkf; O
(455) \\/NH S /
(456)
cl
NZ NH )\
N N
D | Yy
—nN N H
(457) ) \\/NH s S /
" (458)
N/\NH N)\N
" 7 y = | = cl
\/ / HN N
=—=N s
4s9) N\
___(460)
N|/\N /§:<NH
N =
= K
HN N = AN N
\N/ L
(461) (462)
HO N/\|N N|/\N
/b‘“‘ N N = Z N
HoW =E \;N | / HN\/ H/\@
OH —N
463
(463 (464), u




149

OO01ue onpeneneHus

B HacrosimmeM TekcTe MOTYT TIPUMEHSTBhCA —cieayromue cokpamenus: ADME
(BcachiBaHME, pacmpenesieHne, MeTadoNM3M M BblAeNeHHe), BoAH. (BoxHeli), H-BuOH (H-
OytaHon), BbM. (BerHCIEHO); na (mybner), am (mybmer nayOneros), DBTCE
(nubpomreTpaxyoprientan), JAXM (muxmopmeran), DIPEA (N,N-auu30mponmi3THIAMUH);
JIMA (numerunaueramun), DMEM (momudunmnposannast o cnocody ynsbexko cpena Urna);
IM®A (N,N-numetrunpopmamun); 3kB. (3xBuBaneHTsl); Et (3tun); EtOAc (3tunauerar); EtOH
(oranon); FD (cemelinass  muzaBTOHOMHs), T (rpamm(bl)); 9 (wac(er)); BIXX
(BrIcOKOA(PpexTrBHAA kuakocTHas xpomarorpadus);, I (repr), HIIC (u3omponuioBblit
criupt); J (koHCTaHTa cniuH-criuHOBOro B3ammoxeiictsusi), KOH (ruppokcun kamus), LCMS
(xkugkoctHast xpomarorpadusi/macc-cnektpomerpus); LDA (muusonponwiamuz JHUTHS), M
(mynpTumier), M (monspHOCTh), Me (Metun), Mel (merwnmomun), MeCN (aueroHuTtpui),
MeOH (meranon);, mr (Mwumarpamm(bl)); MuH. (MuHYTa(bl)); MJI (MUUTHIUTP(BI)), MMOJIb
(Mumumons(-u));  MS  (macc-cmektpomerpusi), NaxSOs  (cynbatr  Harpusi), HM
(HaHoMmousipHbIl);, SAMP  (CIEKTPOCKONHUS  SIIEPHOTO  MArHUTHOrO — pe3oHaHca), PBS
(bmsumonoruvyeckuii pactBop ¢ ¢ochatHeiM Oydepom), T (TpUILIET WIH TpeTUuHbIH), TOA
(rpwetunamun); TI'® (terparmopodypan); TCX (ToHkOCHONHHast Xpomarorpadus); MKT
(MuxporpamMm(bl)); MK (MUKPOIHTP(bI)); MKM (MHKPOMOJISIpHBIH); BeC.% (BECOBBIE MPOLIEHTHI).

Cunres

Crnenyer moHMMAaTh, YTO OINHCAHHBIC B HACTOSIIEM TEKCTE COCIUHEHHUS, BKJIIOYAs UX
COJIM, MOXKHO TIOJIYYHTb C IPUMEHEHUEM M3BECTHBIX METOAMK OPTaHUYECKOTrO CHHTE3a, a TAK)KE
MOObIM U3 MHOXKECTBA BO3MOKHBIX MyTEH CUHTE3a.

Coenunenuss ¢opmynsl (I) u dopmynsr (II) MOXKHO TONYyYHTH, HANPUMEpP, C
npuMeHeHneM crnocoba, mnpowurocTpupoBaHHoro Ha Cxeme [ Cwmecy BbIOpaHHOTO
XJIOPIMUPPOJOMUPUMHUINHA WIM TMypUHA 1-A, JKEJaeMOro aMHHOMETWI TeTePOLMKJIA HIIH
HaJJIeKAIUM 00pa3oM 3aMEIEeHHOrO apuil- WK OeH3WI-aMHHA 11-A, 1 aMHHOBOTO OCHOBAHHS
(HampuMep, TPUSTWIAMHUH WIH JAUUAZONPONMISTWIAMUH) B TOIXOISINEM PacTBOPUTENE
(marmpumep, 1,4-nuokcan) nepemermBanu npu 50-150°C B repMeTHUHO 3aKpBITOH MpoOHpKeE,
NoJiy4asi COeIuHeHue 111-A.

Cxema l
i i
L 5 L

R2 Cl RZ R N
Xf : \X
N - NN
R~ | R~ |
N N/)\ RS _<N s
i
R4 R4

i-A iii-A

RS,
N
H
i
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Coenunnenus Gopmyiel (I) MOKHO Takke TMOJYYUTh, HATIPUMEP, COTJIACHO METOMAHKE,
npomwunroctpupoBanHod Ha Cxeme II. Cmech BBIOpPAaHHOTO XJIOPIHPA3OJIONHPUMHINHA 1-B,
BBIOPAHHOIO aMHHOMETUJI T'eTePOLUKIIA WIN HaJJIeKaIuM 00pa3oM 3aMeIleHHOrO apuil- MU
Oensmwin-ampHa 1i-B, ®  amMuHOBOro  OCHOBaHMs  (HampuMep, TPUATHIAMHH WU
OUM3OMPOMINIATHIIAMUH) B TMOOXOASIIEM  pactBopurene  (Hampumep,  1,4-IHOKCaH)
nepememuBany npu 50-150°C B repMeTHYHO 3aKpPbITOH MPOOUpKE, MONyyasi LeJeBOH MPOAYKT

111-B.

Cxema 11
R1
I
RE L
RZ N
4 SN
Nl
N ~
!\l N)\Rs
R4
iii-B

Coenunenust popmyabl (I) MOXKHO TakXKe MOJNYYUTb, HANPUMEp, COTJIACHO METOIHKE,
npowuttoctpupoBanHori Ha Cxeme III. Cwmech 5,6-nmamunoypamn cynbdarnoi comu i-C,
BBIOpaHHON KapOoHOBOH kuciaoTh! min auixiopuaa 1i-C, POCls u NH4Cl nepememmBanu npu
100°C mo momeHTa 3aBepiueHHs peakiuu corjacHo aaHHbIM LC-MS w/mmm TCX anamusa.
PeakMOHHYI0 CMECh OXJIAXKIAKOT A0 KOMHATHOW TEMIIePaTypbl H OCTOPOJKHO BBUIMBAIOT HA JIEN.
[Mocnenyromasi HeWTpamu3alUsi PEaKIHOHHOTO pacTBOpa W OYHCTKA C NPUMEHEHUEM
CTaHIAPTHBIX METONOB AaeT leneBoe coequHenue i1i-C. CMmech BhIOpaHHOrO xjopmnypuHa iv-C,
BBIOPAHHOTO aMHHOMETUJI TeTepPOLMKIIA WM HAJJIeKaIuM o0pa3oM 3aMeIleHHOrO apuil- N
Ooensmwi-amuHa 1v-C (1.1 5KB.) MU aMHHOBOrO OCHOBaHHs (HAmpuMep, TPUSTWIAMHH WU
IUM30NPONINISTHIIAMUH) B TMOOXOASIEM  pactBoputene  (Hampumep,  1,4-1HOKCaH)
nepememuBasid pu S0—150°C B repMeTHYHO 3aKpPBITON MPOOHPKE, MONydasi LEeJEBOH MPOAYKT

v-C.

Cxema III
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NH,CI H R*  v.C
*H250, ii-C
i-C

Coenunenuss popmynsl (1) u dopmynsr (II) MOXKHO Takke MOMYYUTh, HAIMPUMED,

COTJIACHO METONuKe, mpowumocTpupoBanHoii Ha Cxeme [V. 2 6-guxnopnypun i-D,
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OUTUAPONUPAH U TApa-TOJYOJICYIb(POKHUCIOTY B MOAXOASAILIEM pacTBOpPHUTENE (HAampuMmep,
sTunanerat) nepememuBain npu 65°C B TeueHue Houw. [locie 3TOro peakIMOHHYIO CMECh
OXJIAKAAI0T A0 KOMHATHOI TeMmrepaTypbl U MPOMBIBAIOT HACHILIEHHBIM PAaCTBOPOM OCHOBAHMSI
(marmpumep, pactBopoM NaHCOs3) 3aTeM HachIlEHHBIM PacTBOPOM xJjopuzaa HaTtpus. Pactsop
cyumi Hag NaxSOs, GunbTpoBadM W yhnapuBajdW IPH IOHIWKEHHOM J[aBJICHUH, IOJyYast
npo3pauHbiii ocTaToK. OCTaTOK OT yMapuUBaHUS 3aTEM PACTUPAIOT B MOJAXOSAIIEM CIHPTOBOM
pactBoputene (Hanpumep, MeOH), nony4as 11-D.

B pactBop 2,6-nuxnop-9-(terparunpo-2H-nupan-2-un)-9H-nypuna 1i-D B noaxopsiiem
pacrBopurene (Hampumep, TI'®@) noGasmsiror LDA (3 skB.) mpu —78°C u mepeMernnBaroT
npumepio ot 20 po 40 wmunyT. Ilocnme »TOro MemneHHO O00ABISIOT  PAacTBOP
IOpOMTETpaxJIOpIIEHTaHa B MoaxojsiieM pactBoputene (Hanpumep, TT'®) u nepemernparoT
npu —78°C B Teuenue npumepHo 90 — 120 MuHYT, noJy4as LeneBoe coenuHeHue iii-D.

8-bpom-2,6-nuxnop-9-(terparunpo-2H-nupan-2-un)-9H-nypun pearupyer c
HaJUIe)KamuM  00pa3oM 3aMeINeHHbIM TeTepPOLMKJINYECKUM, AapHJIbHBIM WIH OeH3MIbHBIM
aMuHOM (Hampumep, 2-(aMHHOMETHII)THA30J AUTHAPOXJIOPHN, 4-(aMHMHOMETHI)TUPUANH, 4-
(aMUHOMETWN)IUPUMUIUH TUAPOXJIOpHA Wiu GypdypunaMuH) B NPUCYTCTBUH AMHHOBOTO
OCHOBaHMs (Hampumep, TPHUMETHJIAMHUH) B MOAXONAINEM pactBoputene (Hampumep, 1,4-
IMOKCaH), ¢ MOJy4YeHueM 1eneBoro coemuHenus: iv-D. Coenunenue iv-D 3atem pearupyer c
HY’KHBIM 3aMEIEHHBbIM AJKHJIOBBIM CIHUPTOM B MPUCYTCTBUU OCHOBAaHUS (HANpUMeEp, TPeT-
OyTOKCHA KaJusi, TUAPHUI HATPHUs WM THIPOKCUZ HATpPUs) MPH Temmeparype npumepHo 60 -
90°C, ¢ mony4eHueM LeJIeBoro coenuueHus v-D.

Hakonen, THP-3amumeHHbIii aJkOKCUNypUH V-D B MOAXOASIIEM pacTBOpPHUTENE
(manpumep, MeOH) pearupyer ¢ U30BITKOM CHJIBHOW KHUCJIOTHI (Hampumep, TpuTopyKCyCcHast
kuciora) mpu 0°C. Ilocne nobaBnenuss TOVK, peaknMOHHYIO CMeCh INEPEMELIMBAIOT U
HarpeBaroT npu Temneparype npumepHo oT 40°C go 55°C mo MOMEHTa 3aBepILIeHHUs] PEaKLUU
cormacio npaHHbiIM LC-MS w/umun TCX ananmusza. [locienyromasi O4HMCTKAa Q€T II€JIEBOE
coequuenue vi-D. CTpoeHue TNpoaykTa MHOATBep:kaanu meromom 'H SMP w/umu macc-

CIIEKTPOMETPUHU.
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Cxema IV
Ff1
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w-D
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iv-D
Coenunenuss popmynst (I) u ¢opmyner (II) MOXKHO Takke MONYYUTh, HATIPHMED,
COrJIaCHO MeTonMKe, mpowuirocTpupoBaHHoii Ha Cxeme V. Cwmech coemuHenusi i-E u
BbIOpaHHOrO amuHa ii-E mepememmBaroT npu Temneparype mpumepHo ot 40°C mo 60°C nmo
MOMEHTa 3aBeplIeHust peakiyy cornacHo aaHHbIM LC-MS w/mmn TCX ananusa. [Tocnenyromast
o4ncTKa fmaet nenesoe coenunenue iii-E. B pacrsop THP-3ammumenHoro amuHonypusa iii-E B
noaxonsmem pactoputene (Hanpumep, MeOH) no0aBnisitOT H30BITOK CHJIBHOW KHCJIOTHI
(Harmpumep, TpudTopykcycHas kuciota) npu 0°C. ITocne noOaBiaeHUs] KUCIOTHI, PEAKLIMOHHYIO
CMeCh TEpPEeMEINBAIOT W HArPeBalOT TNpH Temrepatype mnpumepHo 65°C 10 MoMeHTa

3aBepiieHus: peakuuu corjiacHo naHHbiM LC-MS w/unu TCX ananuza. [Tocnenyromas ounucTka

naeT ueneBoe coenuHenue iii-E.

Cxema V
1 1
o ﬁ“ FF
R"-\.\_ r “-\.
N ii-E
‘<N fN RARENH R”* f _ e
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N AL 5 cTeonA 1 )\ MEOH N_</ )\
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TH i£ ii-E iv-E

Coenunenus Gopmyibl (I) MOXKHO Takke TMOJY4YUTh, HAMIPUMEP, COTJACHO METOMIMKE,
npomwunrocTpupoBaHHo Ha Cxeme VI. Cmech BBIOpaHHOrO XJOpTHA30JOMUpPUMUANHA i-F,
BBIOPAHHOTO aMHHOMETHJIPHOTO TETEpOLMKJIA WM HAJJIeKalluM o0pa3oM 3aMeleHHOTro
apWIBHOTO WM OEH3MJIBHOTO aMHHa 1i-F, 1 aMHUHOBOTO OCHOBaHUS (HaNpUMep, TPUMETHIIAMIH)
B TIOAXOAsIIeM pacTtBopurene (Hampumep, 1,4-IHMOKCAaH) TEepEMEIINBAIOT MPU KOMHATHOHN
TEMIIEpaType A0 MOMEHTa 3aBeplieHus peakquu corjacHo naHHbiM LC-MS w/umm TCX

aHanu3a. [Tocnenyromas ouncTKa AaeT 1eneBoe coequHenue iii-F.
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Cxema VI
1
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i-F iii-F
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Coenunenuss popmynsl (I) u dopmynsr (II) MOXHO Takke MNOMY4YUTh, HAIMPUMED,
COrNIaCHO MeTonuke, mnpowutnoctpupoBaHHod Ha Cxeme VII. Cwmece BbIOpaHHOTO
xJnopTpuaszononupuMuanHa  1-G,  BBIOPAHHOTO  AMHUHOMETHJIBHOTO  TE€TEpOLHKIa  WJH
HaJUJIeXKaIuM 00pa3oM 3aMEIeHHOTO apJIbHOTO WUJIH OEH3WJIBHOrO aMHHA 11-G, U aMHHOBOTO
OCHOBaHUs (HarpuMep, TPUITHIAMHH) B TMOAXOJSINEM pacTBopuTene (Hanpumep, 1,4-1uokcaH)
NepeMeIInBal0T NP KOMHATHOM TeMmIepaTrype A0 MOMEHTa 3aBEpLIEHHs PEAaKLMU COTJIAaCHO

nauabiM LC-MS w/unu TCX ananuza. [Tocienyromiasi O4ucTKa JaeT LeJIeBOi npoaykT iii-G.

Cxema VII
R1
6 l R1
St re L
CI H \N/
N~ R ii-G 7
N7 _— N< R
N N R5 Nél\N/ R5
i-G iii-G

Coenunenuss popmynsl (I) u dopmynsr (II) MOXKHO Takke MOJYYUTh, HAMpPUMED,
CorlacHO Mertonuke, mnpowurocTpupoBanHoii Ha Cxeme VIII Cwmech BBIOPAaHHOTO
XJIOpUMHUIA30NHUPUMHIHA 1-H, BBIOpaHHOrO aMHHOMETHIIBHOTO Te€TEPOLIMKIIA UITH HAJIEKALTIM
00pazoM 3aMELIEHHOTO apHJIbHOrO WM OEH3WJIbHOrO amuHa ii-H, © aMMHOBOTO OCHOBaHUS
(Hampumep, TPUATWIIAMHMH) B TMOAXOHASAIIEM pacTBoputene (Hampumep, 1,4-IHOKCaH)
NepeMeIIBalOT NpHu Temreparype npuMepro 70°C 1o MOMeHTa 3aBepIIEHUs] PEAKLUU COTJIACHO
naraabiM LC-MS w/unu TCX ananusa. [Tocnenyrommasi O4uCTKa TaeT LeeBOH mponykT iii-H.

Cxema VIII
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Coenunenuss popmynsl (I) u dopmynsr (II) MOXKHO Takke MOMYYUTh, HAIMPUMED,
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COIJIaCHO METOJIHKE, MPOWJUTIOCTPUPOBAHHON Ha Cxewme X Cwmech
IVXJIOPUMUIA30TUPUMHUINHA 1-J, BHIOPAHHOTO aMUHOMETHIIBHOTO T€TEPOLMKIIA 1-] 1 aMHHOBOTO
OCHOBaHUs (HAIpUMep, TPUMETHIIAMHH) B IIOAXOSIIEM pacTBopHUTene (Hanpumep, 1,4-1HOKCaH)
NepeMeIInBa0T NPHU TeMrepatype npuMepao 55°C 1o MOMeHTa 3aBepIIEHUs] PEAKLIUU COTJIACHO

nauaabM LC-MS w/unu TCX ananusa. [Tocnenyrommasi O4nMCTKa 1aeT eJIeBOH MPOAYKT 1ii-J.

Cxema IX
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| R!
R‘iN,L R 1
Cl , H \N’
N~ R ii-J 7
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i-J RY i

KBanupuuupoBaHHOMY CNIELMAINUCTY B JAHHON 00acTi OyZeT MOHSTHO, YTO OMUCAHHbIE
B HACTOSLIEM TEKCTEe MPOLIECCHI HE SBILSIFOTCS UCKIIIOYUTENBHBIMH CIIOCOOaMHM, KOTOPBIMH MOTYT
ObITb CHHTE3MPOBAHbl OIMCAHHBIE B HACTOSILEM TEKCTE COCOMHEHHs, M 4YTO B CHUHTE3€
ONMHCAHHBIX B HACTOSINEM TEKCTe COEAMHEHMH MOXKET TPHUMEHSThCS IIHPOKUH CIIEKTP
U3BECTHBIX CHHTETHYECKHX OpraHW4eckux peakuuil. KBanumpuuupoBaHHOMY CHELMAIHCTY B
JaHHOW O0O0JacTH M3BECTHO, KaK BbIOMPATh M PEATH3OBBIBATH MOAXOISINUE MyTH CUHTE3A.
[Monxonsiune CHHTETHYECKUE METOMBI, UCXOAHbIE COSTUHEHUs], TPOMEKYTOUHbIE MPOMYKTHI U
(prHAIbHBIE IPOAYKTHI MOJKHO HAMTH B JIUTEpaType, BKJIIOYAs TaKWe HCTOYHUKH, Kak: Advances
in Heterocyclic Chemistry, Vols. 1-107 (Elsevier, 1963-2012); Journal of Heterocyclic
Chemistry Vols. 1-49 (Journal of Heterocyclic Chemistry, 1964-2012); Carreira, et al. (Ed.)
Science of Synthesis, Vols. 1-48 (2001-2010) and Knowledge Updates KU2010/1-4; 2011/1-4;
2012/1-2 (Thieme, 2001-2012); Katritzky, et al. (Ed.) Comprehensive Organic Functional Group
Transformations, (Pergamon Press, 1996); Katritzky et al. (Ed.); Comprehensive Organic
Functional Group Transformations II (Elsevier, 2" Edition, 2004); Katritzky et al. (Ed.),
Comprehensive Heterocyclic Chemistry (Pergamon Press, 1984); Katritzky et al,
Comprehensive Heterocyclic Chemistry II, (Pergamon Press, 1996); Smith et al., March's
Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 6" Ed. (Wiley, 2007);
Trost et al. (Ed.), Comprehensive Organic Synthesis (Pergamon Press, 1991).

Peakiyy mosy4eHust OMMCAHHBIX B HACTOSILIEM TEKCTE COSAMHEHHUI MOXHO MPOBOIUTD B
MOAXOSILINX PACTBOPHUTENSAX, KOTOpPbIE MOXKET JIerKo moxo0paTh KBaTHU(pULIHPOBAHHBIH
CMELHAINCT B 00JIACTH OpraHUYecKoro cuHrtesa. [loaxomsiiue pacTBOPUTEIH MPAKTUYECKH He
pearupyrT ¢ MCXOIHBIMH COEAMHEHHUSMHU (peareHTaMu), MPOMEKYTOYHbIMU MPOAYKTAMHU HIIH

NPONYKTaMH TIPU TEMIIepaTypax MPOBENCHHs peakiuil (HarmpuMmep, TeMIepaTypax, KOTOpbIe
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MOTYT HaXOIUTBCS B JHMAINA30HE OT TEMIIEPATypPbl 3aMEP3aHUsI PACTBOPUTEINS O TEMIEPaTyPbl
KUTIEHUsI PacTBOpHTEINs). Peakiuy MOXHO NPOBOAUTH B OJHOM PACTBOPUTENIE WJIM B CMECH,
cocTosiiel n3 OoJjiee YeM OTHOrO pacTBOpUTEsl. B 3aBHCHMOCTH OT KOHKPETHOH pPeakIMOHHON
CTaguy, TMONXOASIINE PACTBOPUTEIM [UIsI KOHKPETHOH CTaAMM MOXKET moAo0paTh
KBaJH()HULNPOBAHHBIHN CIIEIIUAUCT B JAHHOW 00JIaCTH.

ITonyueHne ONMMCAaHHBIX B HACTOSIIEM TEKCTE€ COENUHEHHH MOKET BKJIIOYAThH 3ALIHUTY H
CHATHE 3AIIUTBl C PA3IMYHBIX XUMUYECKHX rpymn.i. HeoOXomuMocTe B MOCTAHOBKE U CHATHUHU
3aLIUTHI, & TaKKe MOAOOP MOAXOMAIIMX 3ALIUTHBIX TPYII MOXKET OBITh JIETKO OIpPEeIeHbI
KBaJH()ULUPOBAHHBIM CIIELUATUCTOM B JAHHOH obmacTh. XWMHs 3aLIUTHBIX TPy ONMHUCAHA,
nanpumep, B pabore T. W. Greene u P. G. M. Wuts, Protective Groups in Organic Synthesis, 3™
Ed., Wiley & Sons, Inc., New York (1999).

ITporekanue peakiyii MOKHO OTCJIEKHBATH JIOOBIM MOIXOISAIINM METOAOM, H3BECTHBIM
B nmaHHOW oOmactu. Hampumep, oOpasoBaHuWe TPOOYKTa  MOXHO  OTCIIEKHBATH
CHEKTPOCKOIIMUYECKUMH METOAMH, TaKHMMM KaK CIEKTPOCKOINUS SA€PHOTO MArHUTHOTO
pesonanca (nampumep, 'H unu '°C), undpaxpacHas CHeKTpockomus, crekTpoGoToMeTpust
(Hanpumep, B Y@®-BUANMOM [HANa30HE), MACC-CIIEKTPOMETPUsS], MM XPOMAaTOrpaduiecKuMu
METOJaMM, TaKUMH Kak BbICOKOd(deKxTnBHas skuakocTHas xpomatorpadus (BIXKX),
JKUJIKOCTHAs Xpomartorpadusi/Macc-CreKTpOMETPHs] (LCMS) WIH TOHKOCJIONHAs
xpomatorpadust (TCX). KanuduippoBaHHbIi CIEHUATUCT B JaHHONW 00JIACTH MOXKET OYHINATD
NOJYYeHHbIE  COEAMHEHHWs]  PAa3IMYHBIMH ~ METOAAaMH, BKJIKOYas  BbICOKO3(dekTrBHYIO
KHUIKOCTHYIO xpomarorpaduro (BOXKX) u xpomarorpaduio Ha HOpMaIbHO-()A3HOM CHITHKAreJie.

B paznmusbIX (parmMeHTax HACTOSALIErO TEKCTa OINMCAHBI JBYXBAJICHTHO CBSI3aHHbIC
3amecturenn. Ilompa3symeBaeTcs, 4YTO KaKABIH JABYXBAJEHTHO CBSI3aHHBIH 3aMECTHTENb
BKJIFOYAET KaK MPsSIMyI0, TaKk M OOpalieHHy0 (HOpMbl CBsI3yrOIIEro 3amecturens. Hanpumep, -
NR(CR’R’’)u- Brimouaet u -NR(CR’R’")n-, 1 -(CR’R”’)nNR-. B Tex ciydasx, Koraa CTpykTypa
SICHO TpeOyeT CBSA3YIOIIEH TPYIIbl, CBSA3YIOLIMMHU IPYIIIAMHU SIBJISIFOTCS TIEpeMEeHHble Mapkya,
NIePEYHCIICHHBIE JIs1 TAKOH TPYTIIIBL.

TepMuH “n-useHHBIT, TAE N TPEACTABIsIET COOOW IeNI0e YHCIIO, B TUITUYHOM CITydae
OMUCBHIBAET YUCJIO LIUKIOOOPA3yIOIMX aTOMOB BO (hparMeHTe, TIe YHCIO LUKJIOOOPa3yHOIIUX
aTOMOB  paBHO n. Hampumep, mNUNEpUAMHWI  SIBJIAETCS  NPUMEPOM  O-WJIEHHOTO
TeTEPOLMKIOANKWIBHOTO  KOJbLA,  MUPA3OIMI  SBISIETCS ~ NPUMEPOM  S-HJIEHHOTO
reTePOAPUIILHOTO KOJIbIIA, MUPHIAWII SBIISIETCS MPUMEPOM O-UJIEHHOTO reTepOaPIIIbHOTO KOJIbLIA,
u 1,2,3 4-Terparuapo-HadTanuH sBiaseTcst mpuMepoM 10-4ieHHON UKIIOATKMIBHON TPYTIIbL.

IIpn MCrONb30BaHUM B HACTOSIIEM TEKCTE BBIPAKEHHE “HEOOS3aTENIbHO 3aMEIEHHBIN

O3Ha4aeT HEe3aMEIUECHHbBIN WU 3aMeLleHHbIN. [Ipyu NCnonb30BaHNN B HACTOSIIIEM TEKCTE TEPMUH
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“3aMelIeHHbI O3Ha4aeT, YTO aTOM BOAOPOJA yAajeH M 3aMEHEH Ha 3amecTutenb. Chemyer
MOHUMATh, YTO BO3MOKHOCTb 3aMELIEHHs Y KOHKPETHOIO aTOMa OTPaHUY€HA €0 BaJIEHTHOCTBIO.

Bo Bcex onpenenenusx TepMuH “Cpm” O3Ha4aeT [UANa3oH, KOTOPBIH BKIJIOUYAET
KOHEYHBIE TOUKM, TAE€ N U M MPEACTABISIFOT COOOH IeNble YMCiIa M O3HAYAKT YHCIIO aTOMOB
yraepona. [Tpumeps! BrmrodaroT Ci-4, Ci-6 1 T.1L.

Ilpn wucnonp3oBaHMM B HAcToslleM TekcTe TepMUH “‘Cn-m ankwir’, NPUMEHsEMbIH
OTAEJIbHO WM B KOMOWHAIINY C IPYTMMH TEPMUHAMHU, O3HAYA€T HACHIIIEHHYIO YTIIE€BOAOPOAHYIO
IPYIIy, KOTOpasi MOKET ObITh JIMHEHHON MIIM Pa3BETBISHHOH, COAEPIKALIYIO OT N O M aTOMOB
yraepona. [Ipumeps! ankuiapHbIX (PparMeHTOB BKIIOYAIOT (HO HE OrPaHUYHMBAIOTCS TOJIBKO HMH)
TaKie XMMWUYECKHe TPYNIbl, KaK METWI, 3THJI, H-TIPOIWI, W30MPONMUI, H-OyTui, Tper-OyTui,
n300yTHI, BTOP-OyTHJI, BBICLIME FOMOJIOTH, TaKHe KakK 2-MeTHJI-1-OyTui, H-IEHTUJ, 3-TIeHTHI,
H-rekcus, 1,2,2-TpuMeTuinponui U T.. B HEKOTOpPBIX BapMaHTaX OCYLIECTBJIEHUS AJIKUJIbHAS
rpynmna conep:xut ot 1 no 6 aromoB yraepozaa, ot 1 no 4 aromoB yriaepozaa, ot 1 1o 3 aromoB
yriepoaa, Wiv oT 1 10 2 aToMOB yriepoaa.

IIpu ncnonp3oBaHuu B HaCTOsAIEM TEKCTE “Cr-m QIKEHWT O3HA4YaeT aJKWIbHYIO IPYIIY,
COAEPIKAIIYIO OHY WMJIM OOJbIIE JBOWHBIX YITIEPOA-YIJIEPOAHBIX CBSI3€H M OT N 0 M aTOMOB
yrnepona. I[Ipumepbl aqKeHMJIBHBIX TPYIIN BKJIIOYAKOT (HO HE OTPaHHMYUBAIOTCS TOJBKO HMH)
STEHWJI, H-TIPONIEHWI, H30NPOIEHII, H-OyTeHN1, BTOp-OyTeHII U T.11. B HEKOTOPBIX BapHaHTax
OCYIIECTBJICHHUS AJIKEHUJIbHBIN ()parMeHT COMEPKUT OT 2 10 6, OT 2 10 4, win OT 2 10 3 aTOMOB
yriepoja.

IIpu ucnonb3oBanuu B HacrosimeM TekcTe “Cpm ANKUHWIT O3HA4YaeT AalKWIBHYIO
TPYIIY, COAEPKAIIYIO OAHY WJIA OOJIbIIE TPOHHBIX YIJIEPOA-yTJEPOIHBIX CBsI3€H M OT n 70 m
aToMoB yriepona. [IpuMeps! alKHHUIBHBIX TPYII BKIKOYAOT (HO HE OMPAaHUYUBAOTCS TOJIBKO
UMH) STUHWI, TPONMUH-1-WJ, MPONMUH-2-UJI U T.IM. B HEKOTOPBIX BapUaHTaX OCYINECTBJICHUS
AJIKMHUJIbHBINA ()parMeHT COAep kKuT OT 2 10 6, OT 2 10 4, uim oT 2 10 3 aTOMOB yIJIepOa.

Ilpu ucronb3oBaHUM B HacTosieM TekcTe TepMUH “Cn-m ankuieH , NPUMEHseMbI
OTAENBPHO WM B KOMOMHAIIMM C OPYTMMH T€PMHHAMH, O3HAYAET ABYXBAJIECHTHYIO AJKUJIBHYIO
CBA3YIOLIYIO TPYIITY, COAEPKAILYIO OT N 0 M aTOMOB yriepoaa. IIpumepsl aqKkuiaeHOBbIX MPy I
BKJIFOYAIOT (HO HE OTPaHUYHMBAIOTCS TOJIBKO UMH) 3TaH- |, 2-mumn, npomnas-1,3-nquwn, nponas-1,2-
nuun, OyrtaH-1,4-muwn, Oytas-1,3-muwn, Oytan-1,2-muun, 2-metwn-npornad-1,3-guwn u T.. B
HEKOTOPBIX BAPHAHTAX OCYLIECTBICHUS aJKWJIEHOBBIH (PparMeHT comepskuT ot 2 10 6, oT 2 110 4,
or2n03,0r 1 106, 0t 1 104, unmu or 1 1o 2 atomMoB yriepoaa.

Ilpyn ucnonb3oBaHuM B HacTosimeM TekcTe TepMUH “Cuo-m alKOKCH , NPHUMEHsSEeMbIH
OTAENBPHO WM B KOMOMHALMU C JAPYTHMMH TEPMUHAMH, O3HAUAET TPyIIy, UMEIyI (Gopmyry

-O-ankun, rae anKuwibHas Ipynna COAEpKUT OT N 1O m aToMoB yriepoaa. IIpumepsl aakokcu-
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TPYII BKIFOYAIOT METOKCU-TPYIIITY, STOKCH-TPYIITY, IPOMOKCU-TPYIIy (HAMPUMED, H-TIPOMOKCH
U U3OMPOIOKCH), TPeT-OYyTOKCU-TPYIIy U T.M. B HEKOTOPBIX BapUaHTAX OCYINECTBICHHUS
aJKUJIbHAS Tpymnna coaepkut ot 1 1o 6, ot 1 1o 4, unu ot 1 1o 3 aToMOB yriepoaa.

Ilpy ucnonb3oBaHUM B HACTOSIEM TeKCTe TepMUH “Cn-m apUIOKCH’, NMPUMEHSEMBbIH
OTAENBbHO WM B KOMOMHALIMU C APYTMMU TEPMUHAMHM, O3HAUAET TPyIIy, UMEIyo (Gopmyry
-O-apuJ, rae apuiibHasi TPyIma COAEPIKUT OT N O M aTOMOB yriepozna. [Ipumepsl apuiiokcH-
TPYII BKIIOYAIOT (PEHOKCH- M HAQ TUIIOKCH-TPYTIITY.

IIpu ucnonbp30BaHUM B HACTOSIIEM TeKCTe TepMUH ““Cu-m aJIKUJIAMUHO O3HA4Ya€T IPyMIly,
umeromyo Gopmyay -NH(amkwn), rae ankwibHas rpymnma COOEPKUT OT N IO M aTOMOB
yriaepona. B HEKOTOpBIX BapuaHTax OCYINECTBJICHUS aJKWIIbHAS TPyIIa COAEpKUT oT 1 1o 6, ot
1 no 4, wim ot 1 0o 3 aToMOB yraepona.

IIpu ucnonb30BaHUM B HACTOSLIEM TeKCTe TepMHH “‘Cn-m aJKOKCHKapOOHMI O3HAYaeT
rpynmy, umeroiy gopmyiy -C(O)O-ankun, rae ajkuibHas TPymma COAEPKUT OT N A0 m
aTOMOB yryieposa. B HEKOTOPBIX BapHaHTaxX OCYLIECTBIIEHHs aJKUJIbHAs TPYIINA COAEPHKUT OT |
10 6, ot 1 no 4, unu ot 1 1o 3 atoMoB yraepoza.

IIpu MCNONB30BAHUU B HACTOSIIEM TeKCTe TepMHUH “Crm aNKWIKapOOHUI O3HAYaET
rpymmy, umerinyo ¢opmyiy -C(O)-ankui, rae alkuibHas rpyIna COAEPKUT OT N 0 M aTOMOB
yriaepona. B HEKOTOpBIX BapHaHTax OCYINECTBJICHUS aJKHIIbHAS TPyIIa CONEPKUT OT 1 1o 6, ot
1 no 4, wim ot 1 1o 3 aTOMOB yriepona.

IlIpu wucmonb3oBaHMM B HACTOsAmEM TekcTe TepMHUH “Chm aNKUIKapOOHUIAMHHO
o3HauaeT rpymnmny, umermyw dopmyiny -NHC(O)-ankun, rae alkuibHas TPyIIia CONEPKUT OT N
70 M aTOMOB yriepoaa. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS AJKUJIbHAS TPYIa COAEPIKHUT
or 1 106, or 1 no 4, unu or 1 7o 3 aTOMOB yraeposa.

IIpu wucmonb30BaHMM B HACTOSMEM TekcTe TepMUH “Cpm aNKWICYJb()OHUITAMHHO
o3HauaeT rpymmy, umerinyto Gopmyay -NHS(O)z-ankwun, rae ajakuibHas TPyIna COAEPKUT OT n
JI0 M aTOMOB yriepoaa. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS AJKUJIbHAS TPYIa COAEPIKHUT
or 1 106, or 1 no 4, unu or 1 7o 3 aTOMOB yraepona.

IMpu uCNOAB30BAaHUM B HACTOSIIEM TEKCTE TEPMUH “aMUHOCYJIb(POHUI O3HAYaeT
rpymmy, uMmeroinyr dopmyny -S(O)2NHa.

IIpu wucmonb30BaHMM B HACTOSAMEM TekcTe TepMUH “Cpm aNKHJIAMUHOCYJIB(QOHMIT
O3HauaeT rpymmy, umery dopmyny -S(O):NH(ankwi), rae alkuibHAs TPYTa COOEPKUT OT
n 0 m aroMoB yriepoda. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS AJKWUJIbHAS TPyTIa
coaepxkut ot 1 10 6, ot 1 10 4, wnu ot 1 10 3 aToMOB yriiepoza.

IIpu ucnone3oBannu B HacTosimeM TekcTe TepMHUH “Iu(Cn-m aJKUIT)aMUHOCYI(QOHIT

o3Hayaer rpymmy, uMerouy ¢opmyny -S(O):N(ankui)., rae Kaknas alkWibHAs TPyIIa
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HE3aBHCHMO CONIEPKUT OT N O M aTOMOB yriepona. B HEKOTOPBHIX BapHaHTaX OCYIIECTBIICHUS
Ka)kJasl aJIKWJIbHAS TPYINA COAEP>KUT, HE3aBUCUMO, OT 1 10 6, ot 1 10 4, wiu ot 1 10 3 aTomoB
yriepona.

IIpn “CNOIB30BAHNHU B HACTOSAIIEM TEKCTE€ TEPMHUH ‘aMHUHOCYJbOHUIAMUHO O3HAYaeT
rpymmy, umeromyro ¢popmyy -NHS(O)2NHo.

ITpu ucronp30BaHUM B HACTOSALIEM TeKCTE TEPMHUH *Cn-m ANIKUIIAMUHOCY I OHUIIAMHHO™
o3Hauaer rpymnny, umerimyn popmyiny -NHS(O)2NH(ankwr), rae ankuibHasi rpymmna COaepKuT
OT N 0 M aTOMOB yrjepoja. B HEKOTOPBIX BapuaHTaxX OCYINECTBJIEHUS AJKHJIbHAsI TpyIa
coaepxkut ot 1 10 6, ot 1 10 4, wiu ot 1 10 3 aTOMOB yriiepoza.

IIpu  wucnonwp3oBanmu B HacrosimeM  Tekcre  TepMuH  “IU(Cn-m  aJKun)
aMHUHOCYJIb()OHWIAMUHO O3Ha4yaeT rpymnmy, umerouyn ¢opmyny -NHS(O):N(ankwun), rme
KaX/1asi alKUJIbHAs TPYINa HE3aBHCUMO CONEPKUT OT N IO M aTOMOB yriiepoaa. B HexoTophIx
BapUAHTAX OCYIIECTBJICHUS Ka)KAas aJKUJIbHAs TPYIIIA COAEPKUT, HE3aBUCUMO, OT 1 110 6, oT 1
10 4, wnu ot 1 10 3 aTOMOB yriepoaa.

IIpy WCHOJB30BAHMM B HACTOSILIEM TEKCTe TEPMUH aMUHOKapOOHHIAMHHO
NPUMEHSEMbIH OTJEeNbHO WIM B KOMOHMHAIMM C APYTHMU TEPMHHAMHM, O3HA4YaeT TIpPyIIy,
umeromyto popmyny -NHC(O)NHa.

ITpu UCnoOMB30BaHUU B HACTOSIEM TeKcTe TepMHUH “Cn-m aJKUIAMUHOKAPOOHUIAMHHO
o3HauaeT rpyriy, umerlny dopmyny -NHC(O)NH(ankwn), rue ankuibHas TPyIna COAEPKUT
OT N 0 M aTOMOB yrjepoja. B HEKOTOPBIX BapuUaHTAX OCYINECTBJICHUS AJKHJIbHAsI TPyIIa
coaepxkut ot 1 10 6, ot 1 10 4, unu ot 1 1o 3 aTomMOB yriieposa.

IIpu HCTIOJIb30BAHUU B HaCTOSALIEM TEKCTe TePMUH “mu(Cn-m
AJIKWJT)aMUHOKapOOHUIIAMUHO O3HavaeT rpyrmmy, uMmerotny Gopmyay -NHC(O)N(ankwn)z, rae
KaXJ1asi aIKWJIbHAS TPYIINA HE3aBHCHMO CONEPKUT OT N IO M aTOMOB yriiepoaa. B HeKoTophIx
BAPUAHTAX OCYIIECTBIICHUS KaKAas AJIKUIIbHAS TPYINa COAEPIKHT, HE3aBUCUMO, OT 1 110 6, oT 1
10 4, unu ot 1 1o 3 aTtoMoB yriepoaa.

IMpu wcnonp3oBaHUKM B HACTOSIEM TekcTe TepMuH “‘Cn-m ankuikapbamimr’ oO3HadaeT
rpynmy, umeromnyo Gopmyny -C(O)-NH(ankun), rae ankuibHas Tpymna COAEPKHUT OT N 10 m
aTOMOB yryiepoa. B HEKOTOpPBIX BapHaHTaX OCYLIECTBIIEHHS AJIKUIbHAS TPYIINA COAEPHKHUT OT 1
10 6, ot 1 no 4, wnm ot 1 710 3 aTOMOB yrieposa.

IIpu ucnonp3oBaHUU B HACTOSIIEM TeKcTe TepMHH “Cn-m alKWIKapOaMowia O3HAYaeT
rpynmy, uMmermy dopmyny -OC(O)NH(ankwun), roe ankwibHasi TpyIma COAEPKUT OT n A0 m
aTOMOB yryiepoa. B HEKOTOPBIX BapHaHTaX OCYLIECTBIIEHHS AJKUIbHAS TPYINA COAEPHKHT OT 1
10 6, ot 1 no4, wm ot 1 710 3 aTOMOB yrieposa.

IIpu ucnonap30BaHUH B HACTOSIIEM TEKCTE TEPMHUH “THO~ O3HAYaET TPYIIy, UMEIOIIYI0
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dbopmyiy -SH.

IIpu ucnonp30BaHUHN B HACTOSIIEM TeKCTe TepMHUH “‘Cn-m aNKWwiICyIbGUHUI O3HAYaeT
rpyrmimy, umeroInyo dopmydy -S(O)-amkui, rae ajdKuibHas TpyIna COAEPIKUT OT N 10 M aTOMOB
yriaepona. B HEKOTOpPBIX BapHaHTax OCYINECTBJICHUS aJIKMIIbHAS TPyIIa CONEPKUT oT 1 1o 6, ot
1 no 4, wiam ot 1 no 3 aToMoOB yraepona.

IIpu ucnonp30BaHUM B HACTOALEM TeKCTe TePMHUH “‘Cn.m adKuWiICyIb(GOHHI O3HAYaEeT
rpymmy, uMmero1nyto Gopmyiny -S(O)2-anku, rae aJKuiIbHas TPyIna COAEPKUT OT N IO M aTOMOB
yraepona. B HEKOTOpPBIX BapuaHTax OCYINECTBJICHUS aJKMIIbHAS TPyIIa COAEPKUT oT 1 1o 6, ot
1 no 4, wim ot 1 no 3 aToMOB yraepona.

IIpn wucnonp3oBaHMM B HACTOSLIEM TEKCTe TEPMHUH ~‘aMHHO O3HA4aeT TIpymiy,
umeromyo Gopmyiay —NHa.

IIpy ncnonp30BaHUY B HACTOSLLEM TEKCTE TEPMUH "apwui," NPUMEHsIEMbIN OTAEIbHO WU
B KOMOMHAIIMK C APYTHMMU TEPMHMHAMH, O3HAYAET apOMATHYECKYIO YIJICBOAOPOIHYIO TPYIIY,
KOTOpast MOXKET ObITh MOHOLIMKJIMUECKON WM MOJULMKIMYECKOH (Hanpumep, copeprxamiei 2, 3
win 4 CKOHAEHCUPOBaHHBIX Koibla). TepMuH "Co-m apun" oO3Ha4yaeT apWIbHYIO TpPYIIy,
COZIep>Kallly0 OT N A0 M aTOMOB yTIJepoja B LUKJIE. ApUJIbHbIE IPYIIIIbl BKJIIOYAIOT, HApUMep,
¢dennn, HadTmi, aHTpaueHw1, (EHEHATPEHW, WHAAHWI, HHACHWI U T.I. B HEKoTophIxX
BAPUAHTaX OCYLIECTBJEHHUS apUJIbHblE TPyNIbl conxepkar or 6 1o mnpumMepHo 20 aToMOB
yriepona, ot 6 1o npumepHo 15 atomoB yriepoaa, wiu ot 6 1o npumepHo 10 aTomMoB yriepona.
B HeKOTOpbIX BapHaHTaX OCYIIECTBJICHUS apWJIbHAS IPYyIIa MPEACTaBIsieT COOOH 3aMelIeHHBbIH
W He3aMEIICHHbIH (hEeHIT.

IIpy MCnONB30BAHMM B HACTOSIILEM TEKCTE TEPMHUH “‘KapOaMumir’ O3HAa4YaeT TpyIy,
umeromyto Gopmyay —C(O)NHa.

IIpn wCMONB30BAaHMM B HACTOALIEM TEKCTE TEPMUH ~KapOOHWI’, TPUMEHSIEMBbIi
OTAENBPHO MJM B KOMOHMHALMU C OPYrUMH TepMuHamu, o3HadaeT -C(=0)- rpymmy, KOTOpYIO
MOKHO Takske 3amucath kak C(O).

IIpn wCrmoNb30BaHMM B HACTOSILEM TEKCT€ TEPMUH “KapOaMouyi’ O3HA4YaeT TpyMHIy,
umeromyto popmyny -OC(O)NH:.

IIpu ucnonabp30BaHUM B HACTOSIIIEM TeKCTe TepMUH “1iaHo-Ci-3 ankui” 03Ha4aeT rpymiy,
umeromyio Gopmyay -(Ci-3 ankuneH)-CN.

IIpu ucnonpzoBanuu B HacrosimeM Tekcte TepmMuH “HO-Ci-3 ankuin” o3HauyaeT rpymmy,
umeromyto Gopmyay -(Ci-3 ankuneH)-OH.

IIpu ucnonb3oBaHMM B HACTOSIEM TeKcTe TepMHH ‘‘NU(Chn-m-aJIKWI)aMUHO  O3HA4YaeT
rpynmy, umermyr ¢opmyay -N(ajkwi):, TAe Kaxkaas ajJKWibHAs TPyMNa CONEPIKHUT,

HE3aBUCUMO, OT N JO M aTOMOB yTIJji€poaa. B HEKOTOPBIX BapHUAHTAX OCYLICCTBJIICHUSA KaxKaast
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AJIKWJIbHAS FPYIINA HE3aBUCUMO COAEPkUT OT 1 10 6, ot 1 1o 4, unm ot 1 10 3 aToMOB yruepona.

IIpu ucnonb3oBaHuu B HacTOSIIEM TeKCTe TepMUH ““Iu( Cn-m-anku)kapOaMur’ O03HadaeT
rpynmy, umeromyo ¢opmyny —C(O)N(ankwn),, roe Kaknas ajJKWibHas TPYTMIAa COIEPIKHUT,
HE3aBUCHUMO, OT N 10 M aTOMOB yrjepofa. B HEKOTOpBIX BapuaHTax OCYILECTBJIEHMs KaxKaas
AJIKWJIbHAS TPYIINA HE3aBUCUMO COAEPkUT OT 1 10 6, ot 1 10 4, unm ot 1 1o 3 aTomMoB yruepona.

IIpu wucnonb3oBanuu B HacTosimeM Tekcte TepMmuH au(Cn-m-aimkui)kapOamorr”
o3Havaer rpymnmy, uMmeromyo ¢opmyny —OC(O)N(ankum), rae Kaknas aJkuibHas TpyIa
COJIEP>KUT, HE3ABUCUMO, OT N IO M aTOMOB yIyiepofa. B HEKOTOPBIX BapUaHTaX OCYILECTBICHUS
KaKJasl aJKuJIbHasl TpyIna He3aBUCUMO COAEPkKUT OT 1 1o 6, ot 1 no 4, unm ot 1 1o 3 atomoB
yriepoaa.

IIpu ucnonwp3oBaHum B HacrosimeM Tekcre “ramoreH” o3Haudaer F, Cl, Br wi I. B
HEKOTOPbIX BapUaHTaX OCYIIECTBIeHMs rainoreH mnpexacrasiser coboit F, Cl, Br wm 1. B
HEKOTOPBIX BapHaHTaX OCYyINECTBJIeHUs1 rajoreH mnpencrasuser coboit F, Cl wumu Br. B
HEKOTOPbIX BAapUAHTAaX OCYLIECTBJIEHHsl rajoreH mnpencrasisier coboir Cl. B HekoTopeix
BapUAHTAX OCYLIECTBIICHHS TaJIOTeH npeacTasisier codoi F.

IIpu ucronb3oBaHMU B HacTosAleM TekcTe “‘Cn-m rajoreHajkOKCH O3Ha4yaeT IpyMy,
UMeroIyo Gopmyny —O-rajJoreHaNKwi, CoAep Kalyo OT n 10 m aroMoB yriepona. [Ipumepom
rajnoreHankokcu-rpynnel - sisgercs OCF3. B HEKOTOpbIX BapHaHTax OCYIIECTBIEHHS
rajJoreHaJKOKCU-TPYINa TOJbKO (propupoBaHHas. B HEKOTOPBIX BapHaHTax OCYIIECTBJICHUS
aJKUJIbHAS rpymnna coaepkut ot 1 1o 6, ot 1 1o 4, unu ot 1 1o 3 aTomMoOB yriepoaa.

IIpu ucronb30BaHUM B HACTOSIIEM TeKCTe TEPMUH “‘Cn-m raJOreHaJKu , TPUMEHseMbIi
OTAENbHO WJIM B KOMOHMHALUMM C JPYTUMH TEPMHHAMH, O3HAYAeT aJKWIbHYIO TpyImy,
COZEPIKALIYI0 OT OJHOTO aroMa rajoreHa 10 2s+1 aroMOB rajoreHa, KOTOpble MOTYT OBITh
OIMHAKOBBIMM WJIM Pa3HbIMH, IAe “s” 3TO YHCIIO aTOMOB yIJiepoja B alKWIBHON rpymrne, rae
alKWIbHAs Tpylma COAEPXKUT OT N OO m AaroMOB yrjepona. B HEKOTOpBIX BapHaHTax
OCYILECTBIIEHHsI TaJIOTeHAJKWIbHAS TPYIIa TOJbKO (TOPHUPOBaHHASA. B HEKOTOPBIX BapHaHTax
OCYILECTBJIEHUs aJKUJIbHAsI Tpymnna coaepkuT oT 1 no 6, or 1 go 4, wiu ot 1 no 3 aromoB
yrieponaa.

IIpy ucnonp30BaHUM B HACTOSIIEM TEKCTE “LIUMKIOAIKUI O3HA4aeT HeapoMaTU4eCKue
LUKJINYECKHE YTJIEBOJOPOAbL, BKIIIOYAsl LMKJIN30BAHHBIE AQJKWIbHBIE W/WIA aJKEHUJIbHbIE
rpymmbl. L{uKiIoankuibHbIe TPYIITBI MOTYT BKJIFOYATh MOHO- WJIH MOJULUKINYECKHE (Harpumep,
cogepkame 2, 3 wiM 4 CKOHAGHCHPOBAHHBIX KOJbIA) TPYNIbl W  CHHUPOLUKIBL
[{ukoaKuIbHBIE TPYMIBI MOTYT comepkatb 3, 4, 5, 6, 7, 8, 9 mm 10 mmkimoobpasyromux
atomoB yriepona (Cs.io). LluknooOpa3yromue atombl yriepoaa B LUKJIOAJKUIBHOW TpyIIe

MOTYT OBITh HEOOS3aTENIbHO OKCO- WU CyJibpuno-3amemenabiMu (Hanpumep, C(O) wmm C(S)).
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LuknoankunbHble TPYIIBI BKIOYAIOT TAKKE LHUKJIOATKUIUAEHBI. [IpuMepsl LMKIOATKUIbHBIX
TPYII BKJIKOYAT LUKIOMPONIJI, HUKJIOOYTHI, LWKIONMEHTH, LHUKJIOTEKCHII, IUKJIOTENTHII,
LMKJIOTICHTEHIJT, IMKJIOT€KCEHWJ, IMKJIOTeKCAANECHWI, LUKJIOTeNTAaTPUEHI, HOPOOPHHMI,
HOPIIMHWJ, HOPKApPHWJI W T.I. B HEKOTOpBIX BapHaHTAaxXx OCYLIECTBJIEHUS LHUKIOAIKHUII
npeAcTaBisieT cOOOW LMKIOMPONIJI, UKJIOOYTHII, HUKIONEHTWI, LUKIOTeKCHI, HUKIJIOIEHTHI
WIN aJaMaHTWiI. B HEKOTOpBIX BapuaHTax OCYLIECTBJICHHUS LHUKJIOAIKHUI comepkur ©6-10
LUKJIOO0PA3yOIUX aTOMOB yIiepona. B HEKOTOpPhIX BapHaHTaX OCYINECTBJICHUS LIUKIIOAIKHI
npeacTaBisier coOol amaMaHTHiI. Takke B ONpeAeNieHHe IUKIOANKHIA BXOIAT (PparMeHTsl,
KOTOpbIE COAEpKAaT OAMH WM OONblIe apOMAaTUYECKHX LUKJIOB, CKOHAEHCHPOBAHHBIX (T.€.
UMEIOIUX OOIIYI0 CBfA3b) C LUKJIOANKWIBHBIM KOJIBIIOM, HampuMmep O€H30- WM THUEHHJIbHbIE
NPOU3BOAHBIE LMKJIONEHTAHA, LUKJIOreKcaHa W T.I. LlukioankuibHas rpynmna, coaepskalas
CKOH/ICHCHPOBAHHbIH apOMATHYECKHH IMKJ, MOXET OBbITh TNPHCOCOMHEHAa dYepe3 JIroOoit
LIMKJIOO0PA3yIOIUI  aTOM, BKJIIOYAs LMKJIOOOPA3yIOIMUA aTOM B NPHUKOHAEHCHPOBAHHOM
apOMaTUYECKOM LIUKJIE.

Ilpn mMcnonb30BaHUM B HACTOSIIEM TEKCTE “TeTepoapusl’ O3HA4YaeT MOHOLMKIMYECKHH
WIN MOJULUKINYECKUI apOMAaTUYECKUI TeTEePOLUKI, COACPKAIIUN B LIUKJIE MO MEHbLIEH Mepe
OUH TeTepoaToM, BBIOPAHHBIM M3 CEpbl, KUCJIOpOIAa M a30Ta. B HEKOTOpBIX BapHAHTax
OCYLLIECTBJIEHUSI IeTEPOAPUIbHOE KOJIBLO coaep:kuT 1, 2, 3 wiu 4 rerepoaToMOB B LUKIIE,
HE3aBUCHMO BBIOPAHHBIX U3 a30Ta, CEPhI U KUCIOPOAa. B HEKOTOPBIX BapHaHTaX OCYIECTBJICHUS
ool 1ukiooOpasyomuii N B reTepoapuibHOM (hparMeHTe MOXKET SIBISThCS N-OKcuaom. B
HEKOTOPBIX BapUAHTAX OCYILLECTBJICHUs MeTepOapui COAEPKUT B Kosblie 5-10 atomos u 1, 2, 3
win 4 TeTepoaToMOB B IIMKJIe, HE3aBUCHMO BBIOPAHHBIX W3 a30Ta, CEepbl U Kuciopona. B
HEKOTOPBIX BAPUAHTAX OCYILIECTBJIEHUs FeTepOapuil COAEPKUT B KOJbLE 5-6 aTOMOB U 1 wnn 2
reTepoaToMOB B IIMKJIEC, HE3aBUCUMO BBIOPAHHBIX M3 a30Ta, CEPbl U KHUCIOpoaa. B HEKOTOphIX
BapHAHTaX OCYILIECTBJICHUS TeTEepOoapul MPENCTaBNseT COOOW S-ujieHHBIA WU O-4YJIeHHBIN
reTepOAPWIbHBIA LIUKJ. S-4JICHHBIH reTepoapwiIbHBIN UK MPEACTABIsieT cOOOH rerepoapui ¢
IIUKJIOM, COJIEPKAINM 5 aTOMOB B IIUKJIE, IJie ONUH Wiu Oonbie (Hanmpumep, 1, 2 uiu 3) aToMOB
B IMKJIe He3aBUCcHMO BbiOpaHbl U3 N, O u S. IlpumepamMu S-4JIeHHBIX TE€TEPOAPUIIOB SIBJISFOTCS
TUEHW, (QypWi, THUPPOJWJ, WUMHIA30JIMI, THA3OJIWJ, OKCA30JMJI, MUPA3OJII, W30THA3OIMI,
nzokcazomui, 1,2 3-tpuaszonun, terpaszonun, 1,2.3-tmaguazonun, 1,2.3-okcanuazonwn, 1,2,4-
tpuazonun, 1,2 4-tnaguazonun, 1,2,4-okcaauazonun, 1,3,4-tpuazonun, 1,3,4-TManuazonuin u
1,3,4-okcanuaszoil. O-4JIeHHBI TeTEepOApWJIbHBIA LMK MPEACTABISET COOOM rerepoapwsi ¢
LIUKJIOM, COZIEp KaIiM 6 aTOMOB B IIUKJIE, TJIe ONUH WiH Oonblie (Hanmpumep, 1, 2 uiu 3) aToMOB
B IMKJIe He3aBHUcHMO BbIOpaHbl U3 N, O u S. Ilpumepamu 6-4JIeHHBIX T€TEPOAPUIIOB SIBJISIOTCS

MUPUAWII, MUPA3UHWIT, TUPUMUAWUHNUIL, TODUA3UHWIT U TUPHUAA3UHHAIL.
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Ilpy ucnonp30BaHMM B HACTOSIIIEM TEKCT€  “TETEPOLMKIIOATKWUI ~ O3HaudaeT
HeapoMaTHYeCKHe MOHOLMKINYECKHE WIN MOJULMKINYECKUE IeTEPOLUKIIbL, COAep Kallue OIuH
win OoNbllle MUKJIOOOPAa3yIMUX rerepoaromoB, BbiOpaHHBIX W3 O, N wumu S. B monsitue
“reTepOLUKIOATKUIT BXOJSIT MOHOLIUKJINYECKHUE 4-, 5-, 6- u 7-4JIeHHBIE
reTepOLUKIIOAIKUIIbHBIE TPYyNMbl. | eTepoLUKIOaNKIIbHbIE TPYNNbl MOIYT TaKKe BKIKOYATh
CUPOLMKIIBL. [IpuMepsl reTepOLMKIOANKWIBHBIX TPy BKIIOYAKT MUPPOIUAUH-2-0H-UI, 1,3-
W30KCA30/IMJUH-2-OH-WJ,  TNHUPAaHWJ,  TETParuApONUPAHUJ,  OKCETaHW]I,  a3eTUANHMWI,
MOP(OJMHUI, THOMOP(QOIUHUI, NHUIEPA3UHII, TeTPAruapoPypaHuy, TETPAruAPOTUEHHI,
NUNEPUANHWI, TNHUPPOJIUAWHWI, HW30KCA30NMMAUHWI, HW30THA30JUAMHUI, MHUPA3OJUANHUIL,
OKCA30JMOUHWI, THA3OJMOUHWI, HUMHIA30JUAMHWI,  a3emaHwi, OeHs3azemaH ©  T.IL
IuknooOpasyroliie aToOMbI yIeposia U reTepoaTOMbl B IeTE€POLMKIOANKUIBHON IPyIe MOTyT
ObITb HEOOsI3aTENIPHO OKCO- WM cyibpuno-zamemenHeivu (Hanpumep, C(0O), S(O), C(S) mnu
S(O)2, u T.4) TerepouMKIOANKUIbHAS TPyNIa MOXKET ObITh MNPHCOSOUHEHA 4Yepes
LIMKJIOO0Pa3yIOIUi  aTOM yTJepoAa WM LUKIOOOpasyroluid rerepoatoM. B HEKOTOpBIX
BAapPMAHTaX OCYLIECTBJIEHUS F€TEPOLIUKIOANKIIbHASA rpymnmna coaepkut O - 3 1BONHBIX CBsA3ell. B
HEKOTOPBIX BAPUAHTaX OCYLIECTBJICHUS TIe€TePOLMKIOANKWIbHASA rpynna copepxur 0 - 2
IBOWHBIX CBsizell. Takske BKJIIOYEHBI B OMpENeeHUe reTepOLUKIIOANKIIa (parMeHThl, KOTOpbIE
comepKaT OIUH UM OOJbIIe apOMATHYECKHX LUKJIOB, MPUKOHIEHCUPOBAHHBIX (T.€. MMEIOIINX
O0IIYI0 CBSI3b) K LUKJIOAIKUIBHON KOJIbLY, HapuMep O€H30- MM THEHHUJIbHbBIE MPOM3BOIHBIE
nUnepuauHa, MOpQONMHA, a3enmuHa U T.J. [ eTepoLMKIIOANKWIbHAS TpyIma, CoaeprKaias
KOHJIEHCHPOBAHHOE apOMAaTUYECKOE KOJIBIO, MOXET OBITh TNPUCOEAMHEHa uepe3 JIFoOoH
LUKJIOOOPA3yrOIMA  aTOM, BKJIFOYash ILHMKJIOOOpA3yrOIUi aTOM NPUKOHACHCHPOBAHHOTO
apoMaTHYecKoro IMkia. B HEKOTOpbIX BapHaHTax OCYLIECTBJIEHHS TIe€TE€POLIUKIOATKUI
conepxut 4-10, 4-7 unu 4-6 atoMoB B LuKJe U | win 2 rerepoaroma, HE3aBUCHMO BbIOPAHHBIX
U3 a30Ta, KUCJIOPOAA M CEPhl, U COAEPKHUT ONHMH WM OOJIbIIE aTOMOB B LIUKJIE B OKHCICHHOM
COCTOSTHHUH.

B HekoTOpBIX (pparMeHTax TEKCTa ONMPENEeCHUs] U BAPHAHTHI OCYIECTBICHHUS OTHOCSITCS
K KOHKPETHBIM IIUKJIaM (HarpuMep, GypaHOBOMY LIUKJY, MUPUANHOBOMY LUKy U T.A.). Ecin He
YKa3aHO WHOE, 3TH IUKJbI MOTYT OBITh MPHCOEIUHEHBI K JIOOOMY WIEHY LUKJA, IPU YCIOBUH,
YTO He MPEBBIIIAETCS JOMyCTUMAas BaJIEHTHOCTh aroma. Hanpumep, a3eTUANHOBBIN LUK MOKET
OBITh MPUCOENHEH T10 JIFOOOMY TOJIOKEHHUIO B LIUKJIE, B TO BPEMS KaK MUPHINH-3-UIIbHBIN LIUKJI
MPUCOEUHEH MO MOJIOKEHUIO 3.

TepMuH “coenuHeHne” MNpU HUCHOJb30BAHMM B HACTOSLIEM TEKCTE€ BKJIOYAaeT BCE
CTEPEON30MEPHI, TEOMETPHUECKUE U30MEPBI, TAYTOMEPHhl U M30TOIBI H300PAKEHHBIX CTPYKTYP.

CoenuHenus, MICHTU(PUINPOBAHHBIE B HACTOSIIIEM TEKCTE MO CBOEMY HAa3BAHHIO HIIU CTPYKTYpe
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KaK OAMH KOHKPETHBII TayTOMEp, BKJIIOYAIOT APyTHe TayTOMEPHbIE (OPMBI, €CIH He YKa3aHO
HHOE.

OmnucaHHBIE B HACTOALIEM TEKCTE COCNMHEHMs BKIFOUAIOT TaKXKe TayTOMEPHbIE (POPMBI.
TayTomepHbie (opMbl 00pa3yIOTCS NP MHUTPALMH OJAWHAPHOW M COCENHEH NBOWHOW CBSI3H, C
OJHOBPEMEHHOW Murpanueii mnporoHa. TayromepHble (OpPMBI BKIOYAIOT MPOTOTPOITHBIE
TAyTOMEPBI, KOTOpBbIE TPEACTABISIFOT COOOM H30MEpHBIE INPOTOHHPOBAHHBIE COCTOSHHUS,
UMEIOLINEe OAMHAKOBYIO OMIHPUYECKY0 (opmyiny u cyMmmapssili 3apsa.  Ilpumepst
MPOTOTPOIHBIX TAYyTOMEPOB BKJIIOYAIOT KETOH-EHOJIbHBIE Maphl, Napbl aMUA-UMUHAsST KUCJIOTA,
JaKTaM-JIAKTUM, €HAMUH-UMUH, U aHHEJIUPOBaHHbIE (POPMBI, I7ie MPOTOH MOXKET 3aHUMATh (B
wn OoJIbIIe MOJIOKEHUH B TeTepOLMKINYEcKoil cucreme, Hanpumep, 1H- u 3H-umunaszon, 1H-,
2H- u 4H- 1,2 4-tpuazon, 1H- u 2H-m3ounnon, u 1H- u 2H-nupaszon. Tayromepusie Gopmbl
MOT'YT HaXxOJUTbCS B PABHOBECUM WJIH OBITh CTEpUUECKU 3a(UKCHPOBAHBI B OJHOU (opme mpu
COOTBETCTBYIOLLEM 3aMELICHUH.

Bce coenunenns u ux gapmManeBTHYECKH MPUEMIIEMbIE COJI MOTYT HAXOIAUTHCSI B CMECH
C APYTMMH BEIIECTBAMM, TAKUMHU KaK BOJA M PACTBOPUTENH (HApUMEp, THAPATHI U COJbBATHI),
WIH MOTYT OBITh BBIEJICHBI.

B HexkoTOpBIX BapuaHTaxX OCYIIECTBJEHUS MOJy4Y€HHE COCAMHEHMH MOXKET BKIJIIOYATh
no0aBeHHe KUCJIOT WJIM OCHOBAaHMW [UJIsI, HAMpHMeEp, KaTaju3a LENeBOW peakuud WU
00pazoBaHMsI COJIEBBIX (POPM, TAKUX KAK KUCIOTHO-aJAUTUBHBIE COJIH.

ITpuMepamMu KUCIOT MOTYT ObITh HEOPTraHMYECKHE WJIM OPTaHUYECKUE KHCJIOTBL, U OHH
BKJIFOYAIOT (HO HE OTPAHMYMBAIOTCS TOJIbKO WMH) CHJIbHBIE M cliabble KUCIOTHI. Hekotopwie
YaCTHBIE BAPUAHTBI KUCJIOT BKIHOYAIOT XJIOPUCTOBOAOPOAHYIO KUCIIOTY, OPOMHCTOBOIOPOIHYIO
KUCJIOTY,  CEpPHYK  KHUCIOTy, (OChOpPHYK  KHCJIOTY, N-TONyOJCYJbQOKHUCIOTY,  4-
HUTPOOEH30MHYI0 KHUCIIOTY, METAHCYJIb()OKHUCIOTY, OEH30JCYIbHOKUCIOTY, TPUPTOPYKCYCHYIO
KUCJIOTY W a30THYIO KHCJOTY. [Ipumepsl cnabbIX KHUCIIOT BKJIFOYAKOT (HO HE OrPaHUYUBAOTCS
TOJIBKO MMH) YKCYCHYIO KHCIJIOTY, TMPOIHOHOBYIO KHCIIOTY, OYyTaHOBYIO KHCJIOTY, OCH30HHYIO
KHUCJIOTY, BUHHYIO KHCJIOTY, NMUPOTJyTAMUHOBYIO KHUCJIOTY, T'yJIOHOBYIO KHCIJIOTY, MEHTAHOBYIO
KHUCJIOTY, T€KCAHOBYIO KHUCJIOTY, TENTaHOBYIO KHCJIOTY, OKTaHOBYIO KHCJIOTY, HOHaHOBYIO
KUACJIOTY U JEeKaHOBYKO KHCJOTY. TakKe BKIFOUEHbI JUKApOOHOBBIE KHUCIOTBHI, TAKHE Kak
MaJIOHOBasi, (hyMapoBasi U MaJIEHHOBAs KUCJIOTA.

IIpumepbl OCHOBaHUHN BKJIOYAIOT TMAPOKCHUJ JIUTHS, TMAPOKCHUJ HATPHsl, TMIPOKCHUT
Kanust, kKapOoHaT TS, KapOOHAT HaTpus, kKapOoHaT kanus U OukapOoHat Hatpust. HekoTopsie
NPUMEPBI CHIIbHBIX OCHOBAaHUH BKIIIOYAIOT (HO HE OrPAaHMYUBAIOTCS TOJBKO MMH) THIAPOKCHIIBI,
AJIKOKCHJIbL, aMUJbl METAJUIOB, TUAPUIBl METAJIOB, NUAJKWJIAMUbl METAJUIOB U apUJlaMUHBI,

A€ aJKOKCUABbI BKIIFOYANOT COJIM JIMTHA, HATPUA U KaJiud C METUIL, STUIT U T-6YTI/IJ'I OKCHOaMU,
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aMHIbl METAIJIOB BKJIIOYAIOT aMHZ HATPHs, aMUA KaJus W aMHJ JIUTUS, THAPUIBl METAJUIOB
BKJIFOYAIOT TUAPUA HATPUS, THAPUA Kalusl U TUAPUA JIUTUS, W JHAJKHJIAMHIbI METaJUIOB
BKJIFOYAIOT COJIM JIUTHSL, HATPUS U KaJIUs C METHJI, 3TUJI, H-IIPOTIHJI, U30-NIPOMIJI, H-OyTHII, TpeT-
Oy THII, TPUMETHIICHIINAII- ¥ IUKJIOTEKCHII-3aMEIEHHBIMU aMUIAMU.

B HekxoTOpbIX BapHaHTaxX OCYIIECTBIIEHHS ONHCAHHBIE B HACTOSALIEM TEKCTE COEAMHEHUS
WIM HUX COJM HaxXoAsaTcs B BbiAeneHHOM Buzae. [log TepMuHOM “B BBIIEJIEHHOM BUIE’
NOAPA3yMEBAETCs], YTO COEIUHEHNE 110 MEHbINEH Mepe YaCTHYHO WIJIN MPAKTHYECKH MOJHOCTHIO
BBIJIEIEHO M3 CpeAabl, B KOTOPOHl OHO ObUIO COPMHPOBAHO WU AETEKTUPOBAHO. YacTHUHOE
BBIJIEIEHE MOXET OXBAaThlBaTh, HAIpPUMeEp, KOMIIO3UIMH, OOOTalleHHble ONHMCAHHBIMU B
HACTOSIIIEM TEKCTe COCNUHEHUSMHU. BbineneHne MoKeT OXBAaThIBATh KOMITO3UIIMU, COZIEpIKaIlne
no MeHblel mepe okoio 50%, no meHblieilt Mmepe okojo 60%, mo MeHbluel Mepe okosio 70%,
1o MeHble mepe okoio 80%, mo mensbnel Mepe okosio 90%, mo MeHblel mMepe okono 95%,
no MeHbluell Mepe okono 97%, wnu 1o MeHblIed Mepe okoio 99% 1o Becy ONHMCAaHHBIX B
HACTOSIIEM TEKCTE COSAUHEHUM, UK UX cojiel. BrineneHne coequHeHUN U UX COJIeH SIBJISIFOTCS
PYTHHHOH omnepauueil B JaHHOH 001aCTH TEXHUKH.

BripaxkeHue “Temmeparypa OKpyskarolied cpenpl’ U “KOMHATHasl TeMmiepaTrypa’ WM
“KOMH. TeMIT , TIPH HCIIOJIb30BAHUM B HACTOSIIEM TEKCTE HUMEIOT OOLIENPHUHATOE B JAHHOM
obacT 3HaueHHe M O3HAYaIOT B LEJIOM TEMIIEPaTypy, HalpHMep TeMIepaTypy peakiuu,
KOTOpasi NMPUMEPHO paBHA TEMIEpaType B IMOMELICHHH, B KOTOPOM MPOBOIHUTCS pPEaKLus,
HarpuMmep temrieparypy npumepHo ot 20°C mpumepno no 30°C.

Bripaxkenue “¢apMaleBTHUECKH TpUeMIIeMble” TPUMEHSETCS B HACTOSIIIEM TEKCTe IS
00O3HAaYeHHsT TAKUX COEAMHEHWH, MaTepHaJiOB, KOMITO3WIMHA W/WIM JO3UPOBAHHBIX (OpM,
KOTOpBIE, B paMKaX MPHUHSATHIX MEAUIMHCKUX MPEICTABICHHUH, TOAXOIAT ISl UCIIOJIb30BAHUS B
KOHTaKT€ C TKAHIMH YE€JIOBEKAa U JKUBOTHBIX Oe3 W30BITOYHOH TOKCHUYHOCTH, pa3AparKeHUs,
AIEPTUYECKUX PEAKIMA I APYTUX MPOOJIEM WM OCJOXHEHHUH, COpPasMEpHO C pasyMHBIM
COOTHOIIEHHEM TOJIb3bI U PUCKA.

Hacrosimmee wu3o0pereHne BKIIOYaeT TakXke (HapMaLEBTHUECKH MPHEMIIEMbIE COJIH
OIMMCAHHBIX B HACTOSIEM TEKCTe coefanHeHWi. [Ipy HCTIONBb30BAaHUM B HACTOSLIEM TEKCTE
TepMUH “(apMalleBTHUECKH TPUEMJIEMbIe COJM~ ~ O3HA4YaeT MPOHW3BOMHBIE OMHCAHHBIX
COEMHEHUH, B KOTOPBIX MAaTEPUHCKOE COEAMHEHHE MOAU(GHUIMPOBAHO TOCPEICTBOM
NPEBPALIEHNsT UMEIOLIEeroCsl KUCIOTHOIO WJIM OCHOBHOTO (pparmMeHTa B €ro CONeBYHO ¢opMmy.
ITpumeps! (apManeBTHUECKH MPUEMJIEMBIX COJIEH BKIIFOYAIOT (HO HE OIPAaHHUYMBAIOTCS TOJBKO
UMH) COJIN HEOPTAaHWYECKUX HIJIM OPTaHWYECKHX KHCIOT C OCHOBHBIMU (pparMeHTamH, TaKUMHU
KaK aMUHBI, COJIH IIEJIOUeH WM OPraHMYECKHE COJIM C KUCIOTHBIMH ()parMEeHTaMH, TAKUMHU Kak

Kap6OHOBI:>Ie KUCJIOTBI, MW T.II. q)apMaLIeBTI/ILIeCKI/I OpUEMIJIEMBIC COJIM MO HACTOALIEMY
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M300pPETeHHI0 BKJIIOYAIOT OOIIEH3BECTHbIE HETOKCHYHBIE COJM MATEPUHCKOTO COSIUHEHHUS,
copMupOBaHHbIE, HAMPUMEp, C HETOKCHYHBIMH HEOPraHWYECKHMMU WJIH OpraHUM4eCKUMH
kucioramu. DapMaleBTHYECKH TpPUEMJIEMble COJHM IO HACTOSIIEMY H300PETEHHIO MOXKHO
CHHTE3HPOBaTh M3 MAaTEPUHCKOTO COCOMHEHHs, KOTOPOE COAEPIKUT OCHOBHBIN HMJIM KHCJIOTHBIH
(dparmMeHT, 00IEN3BECTHBIMI XMMUYECKUMH METOAAMU. B L1eioM, Takue COIM MOKHO TOTy4YHUTh
nyTeM peakUHH YKa3aHHbIX COeAMHeHHH B (opme CBOOOAHOM KHCIOTHI MM CBOOOIHOTO
OCHOBAHHSI CO CTEXHOMETPUYECKHUM KOJIMUECTBOM MOAXOMSIIEr0 OCHOBAHMS WJIM KHCJOTHI B
BOJZIC WJIM B OPraHUYECKOM pPACTBOPHUTENE, WM B CMECH 3THX JABYX THIIOB PAaCTBOpHTENEH; B
LIeJIOM NPEANOYTUTENIbHBIMU SIBJISIFOTCSI HEBOAHBIE CPEMIbl, TAKUe Kak 3(pup, STHIALETaT, CIIUPTHI
(HampuMep, METaHOJI, 3TAHOJI, U30-NpornaHo win Oytanox) wim aneroHutpui (MeCN). Criucku
MOAXOISIINX COJIe MOXXKHO Haiitm B kHUre Remington's Pharmaceutical Sciences, 17th ed.,
Mack Publishing Company, Easton, Pa., 1985, p. 1418, u B pabore Journal of Pharmaceutical
Science, 66, 2 (1977). OOwenpuHsATbIe CIOCOOBI TONYUYEHHsS COJNEBbIX (POPM OIHCAHBI,
Harpumep, B kHure Handbook of Pharmaceutical Salts: Properties, Selection, and Use, Wiley-
VCH, 2002.

Cnoco0bl mpuMeHeHus!

B Hacrosimmem TekcTe ommcaHbl CrocoObl JiedeHust 3a0oneBaHUs Y CyObekTa,
HYKJAIOLIErocs: B TOM. [Ipy MCIOIb30BAHUN B HACTOSIIEM TEKCTE TEPMHH “CyOBEKT  O3HA4aeT
M000e KUBOTHOE, BKIJIFOYAsh MJIEKOMHUTAOIMX. Hampumep, MBbIIH, KPBICHI, OPYTHe TPBI3YHBI,
KPOJIMKH, COOAKH, KOLIKH, CBUHBH, KOPOBBI, OBLIbI, JIOIIAAU, PUMATHI U JIFOAU. B HEKOTOPBIX
BapHaHTaX OCYIIECTBJIEHHs CYOBEKT MPencTaBisieT coOoil 4enoBka. B HEKOTOPBIX BapHaHTaX
OCYLIECTBJIEHHsS] YKa3aHHBIA CMoco0 BKJIIOYAET BBENEHHE CYODBEKTY TepareBTHUECKH
3¢ (EKTUBHOrO KOJIMYECTBA OMHCAHHOTO B HACTOSIIEM H300pPETeHUH COeNUHEHMs (Hampumep,
coequnenus: popmynbl (1)) mnu ero dapmaneBTHYeCKu mNpuemMiIeMol Cojid. B HEKOTOpBIX
BApUAHTAX OCYIIECTBJICHUS 3a0ojieBaHHE TpencTaBisieT coOoil 3aboneBaHue, CBsI3aHHOE C
OJTHUM WJIM HECKOJIbKUMHU Nedekramu crutaricuara MPHK.

B HacTosimem n300peTeHnn OMUCcaH Tak:Ke CIOCo0 JiedeHust 3a00JIeBaHuUsl, CBSI3AHHOTO C
OIHUM WM Heckojibkumu nedexramu craiicuara MPHK, y cyObekTa, Hy»KAarOIIerocs B 3TOM,
BKJIFOYAIOLIUI BBEJCHHE CYOBEKTY TepamneBTHYeCKH 3(P(EKTHBHOIO KOJNYECTBA OMHCAHHOTO B
HacTosIIIEM H300peTeHnn coenrHeHus (T.e. coenunenus Gpopmyisl (I)). B HeKoTOphIX BapuaHTax
OCYLIECTBJICHHs 3a00JieBaHUe, CBS3aHHOE C OIHUM WJIM HECKOJIBKUMH Je(eKTaMH CIIaliiCHHIa
MPHK, mpencrasisier codoii 3aboieBaHie LIEHTPATbHON HEPBHOM CUCTEMBI.

B HekoTOphIX BapuaHTaxX OIMHCAHHBIX B HACTOSIIEM TEKCTE CIOCOOOB COEIAMHEHHE
BBIOPAHO M3 TPYIIbl COSNWHEHHU, MPUBEOCHHbIX B TalOiuue A, WiIH UX (apMaleBTHUECKH

NpUEMJIEMBIX COJiell. B HEKOTOphIX BapHaHTaX OCYIIECTBIEHHsS COEAMHEHHE BBIOPAHO U3
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IPYIIIBl COEWHEHHH, MPUBEIEHHBIX B Tabmune A-2, Wik ux (papManeBTUYECKH MPUEMIIEMbIX
coJieil. B HEKOTOPBIX BapUaHTaX OCYLIECTBICHHS COCIUHEHNE BBIOPAHO W3 IPYIIIIbI COETNHEHUH,
NPUBEACHHBIX B Tabmuue A-3, win ux (papManeBTHUYeCKH NMpUEMIIEMBIX cosieil. B HeKoTophIx
BAPUAHTAX OCYLIECTBICHUS COEAMHEHHE BBIOPAHO M3 TPYMIbI COCOUHEHUH, NMPHUBENEHHBIX B
tabmune B, wim ux ¢QapmaueBTmuecku mnpuemieMbIx cojeil. B HEKOTOpBIX BapHaHTax
OCYILECTBIIEHHS] COEIMHEHNE BBHIOPAHO M3 TPYIIBI COCOUHEHUH, MPUBEIEHHBIX B Tabnuue B-2,
Wi uxX (papMaueBTUUECKU TNPUEMIIEMbIX cojie. B HEKOTOphIX BapuaHTax OCYINECTBJICHUS
COoeMHEHUe BBIOPAHO W3 TPYINbl COCAMHEHUH, MNpPUBENEHHbIX B TaOnmue B-3, mmm ux
bapMarieBTUUECKH NPUEMJIEMBIX COJleil. B HEKOTOpPBIX BapHaHTax OCYLIECTBIEHHS COCTUHEHNE
BBIOpPAHO M3 TPYMINbl COEAMHEHHH, NpuBeAeHHbIX B TaOmuue C, wim ux ¢apMaLeBTHUECKU
MIPUEMIIEMBIX COJIEH.

Ilpumeps!l 3a0oneBaHUil IEHTPAJbHOW HEPBHOM CHUCTEMBl BKJIIOYAIOT (HO He
OTPAaHUYMBAIOTCSl TOJBKO UMH) OoJie3Hb AJblreiiMepa, OOKOBOH aMHOTPOPUUECKUN CKIEPO3
(ALS), cungpom runepaktTuBHOCTH ¢ aepuuurom BHUMaHUA(ADHD), aTunuuHbIA KHCTO3HBIN
¢ubpo3, ayTusMm, pacCTpOHCTBa ayTUCTHYECKOrO CIEKTpa, mapanud besa, OumnonspHoe
paccTpoiicTBO, Kartajerncus, uepeOpanbHblii mapanauy, amuotpodusi Illapko-Mapu-Tyra,
cuaagpom CHARGE, nempeccusi, neMeHUMs, STHJIENCHS, STHJIENTHYECKas: 3HLe(aIonaTus,
sHuedanur, HacnencTeeHHas aucasroHomus (FD), HaciaenCTBeHHbIH M30JIUPOBAHHBIN NepUIUT
ropmona pocra Il Tuna (IGHD II), cunapom @petizepa, 100HO-BHCOUHAs [eMEHLUs U OOJIe3Hb
[MapkuHCcOHa, cBszanHasi ¢ xpomocomoit 17 (FTDP-17), Gone3Hb XaHTHHITOHA, CHHAPOM
«3amepToro BHYTpHW», OOJBIIOE AETPECCUBHOE PACCTPOMCTBO, CHMHAPOM MapdaHa, MEHUHTHT,
3a7ep>KKa B YMCTBEHHOM pa3BuTHH, Ooje3Hb Menkeca (MD), MUTrpeHb, pacCessHHBIA CKJIEpPO3
(MS), wmbimeunass guctpodus (Hampumep, MblnedHas auctpodust JlformeHa, MblledHas
muctpodust  bekkepa, BpoxIeHHass MblmedHas guctpodus Vibpuxa, achuKCHUecKas
TOpaKaJbHAs TUCIUIA3Us, MbIedHass AUCTpodus PyKysiMbl, CIIMHAIBHAS MBIIIEYHAs aTpopust ¢
HapyuieHneM abixanusi 1, Bpoknennass mpimeuHast nuctpodust 1A, mbimeunas nucrpodus c
OyJesHbIM 3THUAepMO30M, llnede-1onaTodHo-IHLIEeBass MbIIIEYHAst TUCTPO(dUs), MHOMATHUS
(marmpumep, wmuonatusi bernema, Mmuomatust koywtareHa VI, muotyOynsipHas MHoOnaTws,
HEMaJITHOBAsl MHUOIATHsI, MPOKCUMAJIbHAS MUOMATHS M 3aTPYIHEHHE B NMPUOOPETEHNH 3HAHUH,
CBSI3aHHAS C JECMHUHOM MHUOTMATHs W BposkneHHass MUOMaTusl ¢ oyaramu), Heiipodudbpomaros 1
tuna (NF1, 6onesns ¢on Pexnunrxaysena NF; nepucdepudeckuit NF), ueiipopubpomaros 2
tuna (NF2), cuHnpom 3aTeUIOYHOrO pora, OonesHb IlapkuHCOHA, peTHHOONACTOMA, CHHAPOM
Perra, mmsodpenns, TpONMUeCKUil CriacCTUUECKUil mapanapes, cuHapoM Typera u TyOepo3HbIit
CKJIepo3. B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHUs 3a00JieBaHHME, CBSI3AHHOE C OIHUM WU

HeckoipkuMu  nedexramu crutaiicnara MPHK, mpencraBisier coOoii  3aboneBanue 13
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NepPEeYNCIIeHHBIX B Tabmuie 1.

B HeKoTOpBIX BapHaHTaX OCYINECTBIEHHUs 3a0O0JIeBaHHME, CBS3aHHOE C OJHUM WM
HeckopkuMH aedexramu craiicuara MPHK, BeiOpaHo u3 rpymmel, cocrosimed u3 OOKOBOTo
amuoTpoduueckoro ckieposa (ALS), arunuanoro kucto3Horo ¢pudposa, ayTuma, pacCTpONCTB
ayTucTudeckoro criekrpa, amuorpopun Ilapko-Mapu-Tyra, cunnpoma CHARGE, nemenuun,
SMUWIENCHM,  JMUIIenTudeckod  sHOedanonmaruu,  cemeiHod  nusaBroHommun  (FD),
HACJIEICTBEHHOTO M30JMpoBaHHOro aeduumra ropmona pocra tun II (IGHD II), curnpoma
Dpeiizepa, 100HO-BUCOYHON AeMeHIMH U Oone3nn [lapkuHCOHA, CB3aHHON ¢ XpoMocomoi 17
(FTDP-17), Gone3nn XaHTUHITOHA, cuHApoMa MapdaHa, 3a1ep>KKU B YMCTBEHHOM Pa3BUTHH,
Oonesnn MeHkeca, MbleuHoW mauctpodun (Hampumep, MblmedHoi auctpodum /[lromeHa,
MbllieqHON — auctpodun  bekkepa, BpokAeHHOW — MblmedyHOM — nuctpodpum  Yibpuxa,
acpukcuyeckol TOpakaJbHOM MAWCIUIA3UM, MblIeyHOW auctpopun DyKysiMbl, CHHHAIBHON
MBIIIEYHON AUCTpO(GHM ¢ HapyIIeHHeM AbIXaHMS 1, BPOKAEHHOH MBIIEYHOH nuctpodun 1A,
MBIIIEYHONH TUCTPOPUM C OyJIIe3HBIM 3MUAEPMO30M, IUICYE-JIONATOYHO-TULEBOH MBILICYHOM
auctpoduu, wmuonatuu (Hampumep, Muomatuud beriema, wMuonatuu  kowtareHa VI
MHOTYOYJISIpHOW ~ MMONATHH, HEMAJIWHOBOW MHONATHH, NPOKCHUMAJIBHOH MHOMATHH |
3aTPyIHEHNUS] B NPUOOPETEHUH 3HAHUWH, CBI3aHHOH C IECMHHOM MHONATHH U BPOXKAEHHOH
MHOMATHU ¢ OYaraMu, MUOTOHH4YecKkon nuctpoduu 1 tuna (DM1), MuotoHudeckoit auctpopuun
2 tuna (DM2), neiipo¢pubpomaroza 1 tuma (NF1, OGonesnp ¢on Pexnmurxayzena NF;
nepudepudeckuii NF), cuaapoma 3ateuiouHoro pora, 6onesnn IlapkuHCOHA, peTHHOONIACTOMBI,
30 PEHUH U TyOEPO3HOTO CKIIEPO3a.

B HekoTOpBIX BapHaHTaX OCYINECTBJICHHUs] 3a0O0JieBaHHE, CBS3aHHOE C OJIHUM WM
HeckoipkuMmu  nedexramu crutaficuara MPHK, mpencraBnsier coOoii  3aboneBanmne U3

MEPEYUCIEHHbIX B TalmuIe 1;

2

Halpumep,  ABYCTOPOHHSA  BHUCOYHO-3aThIJIOYHAS
MOJIUMUKpOTUpHsi, OOKOBOH amuoTpodudeckuii ckiepos; amuorpodus Illapko-Mapu-TyTa;
cuanpom FOnuca-Bapona; mnoxpoctkoBasi ©Oone3np Ilapkuncona 19; moapocTkoBas
HelpozereHepalyisi ¢ HAKOIUIGHHEM Jkejie3a B Mosre, Oonesnb [lapkuHCOHa 8; ayTOCOMHO-
peueccuBHas  cracTudeckas napamuieruss  43; NEepUBEHTPUKYJSIPHAsT  FETEpOTOoNHus ¢
MuKporedanuei; X-cueruieHHast 3ajep)KKa B YMCTBEHHOM passutuu 46; cuagpom Koyua,
cunnpom XKybepa 9; cunapom Mekkensi 6; cuHapomHasi X-CLUETJICHHAS 3a/IePKKa B YMCTBEHHOM
paseutnn 15, mo tumy Kabesaca; cuHmpomHas X-CLEIUIEHHas 3aJepXKKa B YMCTBEHHOM
passuTuu, Tuna Knesa-MeHcena, ayTOCOMHO-IOMUHAHTHAS 3a[€PKKa B YMCTBEHHOM Pa3BHTHH
1

2

X-cuenjeHHas 3aAep:KKa B YMCTBEHHOM pas3BUTHH, C MO3KEUYKOBOW THMIOIUIA3UEN WU
OTJIMYUTENbHBIM COCTOSIHUEM JIMLA, ayTOCOMHO-PELECCHMBHAas 3aJep’KKa B YMCTBEHHOM

paseutuu  42; apTPOrpuno3; TIUNOKAIEMHYECKUH MNEepUOAMYECKHH mnapanudy 1 Tuma;
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MOJIBEP’KEHHOCTh 3JIOKAYECTBEHHOW TUNEPTEPMHUM S5; MOABEPKEHHOCTb TUPOTOKCHUYECKOMY
NepUOANYECKOMY TNapainudy 1, cuHApOM OHrenbMaHa, paHHAs J[AeTCKas >IHIeNTHYecKas
sHIEe(aIoNaTHs, CUHAPOM JIOMKOH X-XpOMOCOMBI, CHHAPOM TpPEMOpa M AaTaKCUH, CHHAPOM
ucrouieHuss sauyHUkoB 1; cunapom Kopuenun ne Jlawre 5; cungpom Buncona-TepHepa,
CHUHIIPOM DHrejbMaHa, HeOHATAJIbHAS TsKeNas dSHIe(aIonaThs, CleruieHHas: ¢ X-XpOMOCOMOH
3a7ep)KKa B YMCTBEHHOM pa3BuTHU no tumy JlyOca; cuerieHHas ¢ X-XpOMOCOMOH 3a1epikKKa B
YMCTBEHHOM paszsutuu 13; cunapom Perra; cunapom Perra ¢ coxpaHeHHEM pevu; CLEIIEHHAs ¢
X-XpOMOCOMOH CKJIOHHOCTh K ayTHU3My 3; CHHAPOM LepeOpainpHOro neduimra kpeatuHa 1;
ayTOCOMHO-IOMMHAHTHAsl 3aJepXKa B YMCTBEHHOM pa3BUTUM 5, OeTcKas >HUIeNTHYecKas
sHIe(anonaTs;, SMUIIENCHsi, cuHApoM [lpaBe; mepBUYHAS SPUTPOMENANTHS;, HACIEICTBEHHbIE
(bebpunpHple cynoporu 3B; ayTocoMHO-periecCHBHAas BpOXKIEHHAs CEHCOpPHAash aBTOHOMHAs
nHeppornatusi (BCAH) 2D; cuibHas mnapokcu3maibHasi OOJb/HEBPOIMATHS MAaJbIX BOJIOKOH,
Moau(pUKALMS SMUIENTUYeCKOH 3HIedasonatun no cunapomy Jpase;, pannss nerckas 4 u 18;
AunaTaluoHHas kapauomuonatus 3B; muonatus bernema, TopakanpHas AMCILIA3Us B BHUJE
KOPOTKHX pebep 3 ¢ MoNMAaKTHIbHON KapOuomuonatueil wimu Oe3 Hee, AujaTupoBaHHas, 1X;
HeBponarniyeckoro tumna VI, mpoctoii OyJule3Hbl 3MUAEPMONN3 C aTpe3uel NMPUBPATHHKA;
npocroil  OyJuiesHelit  smmaepmonu3, mnoarun  Ogna;  cunmpom  Kunra-/Ienbopoy;
MHOTOCTEP KHEBAsi MUOIATHUSI C HAPYKHOW O(TaIbMOIUIETHel; BPOKACHHOE HEWPOMBILIEYHOE
3a0osieBaHNe C OJHOPONHBIMU BOJIOKHAMH | THUMA; TOABEPKEHHOCTh 3JI0KAYECTBEHHOM

runeprepMuu 1, oudaroBass KOpPKOBas JMCIUTa3Ws 1O TUIY OQJUIOHHBIX  KJIETOK;

;
TuM(paHTHOJIEHOMUOMATO3; TyOepO3HbIi CKIepo3-1; comarnyeckuil TUM(aHrHOIeHOMUOMATO3,
TyOepO3HBIN CKIIEPO3-2; aKPOMHUKpPHIECKast TUCTIIA3MUsl; BOCXOSINAS U PACCEKAIOIasi AaHEBPU3MA
AOpThI, HACJEACTBEHHAasi JSKTOmUs Xpycrtannka, MASS-CHHApPOM; CHHIPOM KECTKOH KOXHU,;
ayTOCOMHO-IIOMUHAHTHBI CHHApOM Belna-MapuesaHu 2; COMaTU4YeCKMI paKk MOYEBOIO
Ny3bIPsI; COMATHUYECKash OCTEOCAPKOMA, PETHHOOJNACTOMA, MEJIKOKJIETOUHBbIH pakK JIETKHX,
comatrueckuii cuaapom CHARGE; runoroHagoTponHslii rTHIOrOHaIN3M S ¢ motepei win 0e3
noTepy OOOHSIHUS, © UAMONATUIECKHIA CKOJIHO3 3.

B HeKkoTOpBIX BapHaHTaX OCYINECTBJIEHHUs 3a0O0JieBaHHME, CBS3aHHOE C OJHUM WM
HeckoJbkuMH nedextamu  crutaiicuira MPHK, BeiOpaHo w3 cemeliHOW AHM3aBTOHOMHUH U
HelipoguOpomarosza 1 Tuma. B HEKOTOPBIX BapHaHTaxX OCYLIECTBIIEHHs 3a00IeBaHUE, CBSI3aHHOE
C ONHHMM WJIM HEecKOJbKUMH nedexramu crutaiicuira MPHK, mpencrasisier co0oii cemeiiHyro
IM3aBTOHOMHUIO. B HEKOTOpBIX BapuaHTaxX OCYLIECTBIEHHs 3a00JieBaHHE, CBSI3AHHOE C OTHUM
Wi Heckonbkumu nedexkramu crutaiicuara MPHK, mpencraensier coboii HelipopubpomaTos 1
TUIA.

TB HEKOTOpBIX BapUaHTaX OCYLIECTBJICHUS OJUH WM HECKOJBKO Ae(EeKTOB CrulaiicMHra
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MPHK cBsizaH ¢ omHUM uju Oojiee Te€HaMH, COAEP KAIMUMHU 0 MEHbIIEH Mepe OOUH 3K30H,

COAEPIKALLMI

MoCJICa0BaATCIIBHOCTD

HYKJICOTUAOB

CAA. B

HEKOTOPBIX BapHUaHTax

OCYHIECTBJICHUA YKAa3aHHBIC OIWH WA Ooiee F€HOB, COACpPIXKAIIUX IO MEHBIIEH MEpE OAUH

9K30H, CONEp’KaIlUi IOCIenoBaTeNbHOCTh HyKiIeoTHnoB CAA, cBsi3aHbl C 3a00ieBaHHEM

LEHTPAJILHOW HEPBHOM CHCTEMBL. B HEKOTOpBIX BapHaHTax OCYLIECTBJICHHUS YKa3aHHbIE OJUH

wm Ooee

TEHOB,

COZepIKaIINX

IO MEHbIIeH

Mepe

OJJUH

5K30H, COAEp KALIUN

NOCJIeIOBATENbHOCTh HYyKiIeoTH0B CAA, BBIOpaHbl U3 TPYIIIEL, IPUBEAEHHON B Tabnure 1, roe

BCC MPOLUUTHUPOBAHHBIC HCTOYHHUKHU IMOJIHOCTHIO BKJIFOYCHBI B H&CTO;IH.IPII’I TEKCT NOCPEACTBOM

CCBIJIKH.
Tabnuma 1
Haspanue rena Homep B GeneBank
Cas3aHHBIC 3a00JICBAHIA Hcrounuku
YEJIOBEKA JUTSI TEHA YeJIOBEKA
Wurudurop NG_008788.1 CemeltHast TUCAaBTOHOMHESA Anderson et al, Am. J. Hum.
SHXAHCEpa TCHA Genet. 68:  753-758, 2001,
Jerkod IemH Kamma- Slaugenhaup et al. Am. J., Hum.
i) B-KIeTOK, Genet. 68: 598-605, 2001
Oemox
ACCOLIMHMPOBAHHBIA C
KHHA3HBIM
KOMILICKCOM
(IKBKAP)
SAC JoMeH- | NG_007977.1 IMommMukporupus, Chow et al Nature 448: 68-72,
coaeprKamas ABYCTOPOHHAA  BHCOYHO- | 2007; Chow et al., Am. J. Hum.
HHO3HTON (hocaraza 3aThUIOYHAS, Boxosoit | Genet. 84: 85-88, 2009; Campeau
3 (FIG4) amuoTpoduueckuii ckiaepos | et al., Am. J. Hum. Genet. 92: 781-
11, Ammotpodus Illapko- | 791, 2013;
Mapu-TyTa, THUIT 4], | Baulac et al., Neurology 82: 1068-
cunaapom FOuuca-Bapona 1075, 2014
DNAJ/HSP40 NG 033843.1 Bonesus Ilapkurcona 19, | Edvardson et al.,, PLoS One 7:
TOMOJIOT MOAPOCTKOBAS e36458, 2012; Koroglu et al,
TOICEMCHCTBO C Parkinsonism Relat. Disord. 19:
wieH 6 (DNAJC6) 320-324, 2013
Bemox 45, | NG_033004.1 Heiipoaerenepamms ¢ | Haack et al., Am. J. Hum. Genet.
comepxkamuit ' WD40 HAKOIUICHHEM Jkee3a B | 91: 1144-1149, 2012; Saitsu et al.,
TIOBTOPHOCTH Mo3re 5 Nature Genet. 45: 445-449, 2013.
(WDR45)
OboramenHas NG 011709.1 Bonesns Iapxuncona 8 Zimprich et al., Neuron 44: 601-
JICHITTHOBBIMH 607, 2004; Tan et al., Hum. Mutat.
MOBTOpPaMH KHHa3a 2 31: 561-568, 2010
(LRRK?2)
OOboramenHas NG 032008.1 Ammotpodus IMTapro- | Guernsey et al., PLOS Genet. 6:
JICHITMHOBBIMH Mapu-TyTa, akconnas, tan | ¢1001081, 2010; Nicolaou et al.,
TOBTOPaMH H 2P Europ. J. Hum. Genet. 21: 190-
coaeprkaman 194, 2013
CTCpHIbHBIH  anb(a-
motuB 1 (LRSAMI)
SET-ceaspBarommit | NG_008074.1 Ammotpodus IMMapro- | Senderek et al., Hum. Molec.

(axrop 2 (SBF2)

Mapu-TyTa, Tn 4B2

Genet. 12: 349-356, 2003;
Azzedine et al, Am. J. Hum.
Genet. 72: 1141-1153, 2003
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Haspanue rena Homep B GeneBank
Crs3aHHBIC 32007CBAHUS Hcrournku
YeJIOBEKA JUIS T€HA YeJIOBEKA

OtkpsITas pamka | NG 031970.1 Cnacrmueckas maparuterust | Hogarth et al., Neurology 80: 268-
CUHTBHIBAHHS 12 43, aytocomMHO- | 275, 2013; Meilleur et al,
XPOMOCOMBI 10 peneccuBHasL, Neurogenetics 11: 313-318, 2010
(C1901f12) Heiipoaerenepaims c

HAKOIUICHHEM JKeie3a B

Mosre 4
®daxrop AJI®- | NG 011490.1 [MepuBEeHTPUKY TAPHAT Banne et al., J. Med. Genet. 50:
puOO3MIHPOBAHHA TCTCPOTOMHSA c | 772-775,2013
(haxrop obMeHa MHKpouedamen
TYAaHHHOBBIX
HYKJICOTHAOB 2
(6bpedenmun A-
HHTHOUPOBAHHBII)
(ARFGEF2)
RHO ¢axrop odbmena | NG_008873.1 3agepskka B YMCTBEHHOM | Yntema et al., J. Med. Genet. 35:
TYAHHHOBBIX pasButnn, X-cBa3anHast 46 | 801-805, 1998; Kutsche et al.,
HYKJICOTUAOB 6 Nature Genet. 26: 247-250, 2000
(ARHGEF6)
Coaeprrammuii NG_013035.1 Cungpom Koyuya; cuaapom | Noor et al., DNA Res. 7: 65-73,
Oucrmpansueiit u C2 Kybepa 9; cummapom | 2000; Tallila et al., Am. J. Hum.
JOMCHBI OCIOK 2A Mexkxkemst 6 Genet.  82: 1361-1367, 2008;
(CC2D2A) Doherty et al., J. Med. Genet. 47:

8-21, 2010

I'enuka3sbIi NG_021249.1 INoasepxennocts aytuzMy | O'Roak et al., Science 338: 1619-
xpomogomen  JIHK- 1622, 2012
CBS3BIBAIOILETO
6emka 8 (CHDS)
Kymmuu 4b (CUL4B) | NG_009388.1 3ageprkka B ymctBeHHOM | Tarpey et al., Nature Genet. 41:

paseutnm,  X-cBa3aHHad, | 535-543, 2009

cunapomuas 15 (ITo tumy

Kabe3aca)
Jlmun-cneunpmunas | NG_008085.1 3ageprkka B ymcTBeHHOM | Jensen et al.,, Am. J. Hum. Genet.
JCMCTHIIA3a 5C pa3BUTHH, X-cBs3aHHas, | 76: 227-236, 2005
(KDM35C) cunapomuas, tuma Kiesa-

Wencena
Mertun-CpG- NG 017003.1 3ageprkka B ymcTBeHHOM | Wagenstaller et al., Am. J. Hum.
CBA3BIBAOIIUI TOMEH pa3BUTHH, ayrocomHas | Genet. 81: 768-779, 2007
oenka 2 (MBD3) JIOMHHAHTHAs 1
Omurodperna 1 | NG _008960.1 3agepskka B yMCTBEHHOM | Zanni et al., Neurology 65: 1364-
(OPHN1) pazButuu, X-cBsizaHHas, ¢ | 1369, 2005

MO3KEYKOBOH

TUNOIIa3ueH H

OTJIHYHUTCIIBHBIM

COCTOSIHHCM JIHIIA
[Mocr-GPI NC_000002.12 3agepskka B ymcTBeHHOM | Murakami et al., PLoS Genet. 10:

MPUCOCTUHCHHE k | Range: pa3BUTHH, ayTocoMHO- | €1004320, 2014

6eaxam 1 (PGAP1) 196833004.196926995 | peneccusHast 42

CemelicTBO NG 017077.1 [Moxsep>xennocTs ayTH3My | Morrow et al., Science 321: 218-
TPAHCTIOPTEPOB 223,2008

PacTBOPEHHBIX

BCINIECTB, TeH

HATPUI-BOTOPOJHOTO

HOHWUTA, WIEH 9

(SLCYA9)
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Haspanue rena Homep B GeneBank
Cas3aHHBIC 3a00/ICBAHIA Hcrournku
UCJIOBEKA JUTSI TCHA YSJIOBEKA
CemeiicTBo NG 033857.1 Aptporpunos, 3aaepkka B | Edvardson et al., J. Med. Genet.
TPaHCTIOPTEPOB YMCTBEHHOM paszeutuu U | 50: 733-739, 2013.
PACTBOPEHHBIX CYJA0pOTH
BEIICCTB 35
(tparcmoprep UDP-
N-
AUETHITTFOKO3aMHUHA)
unieH 3 (SLC35A3)
Amppa-cyoreauanma | NG_009816.1 IN'unoxanemMuyeckuit Ptacek et al, Cell 77: 863-868,
MMOTCHIIHATT- nepuoauyueckuii  mapammd, | 1994; Monnier et al.,, Am. J. Hum.
3QBUCUMOTO tun 1; TlomeepskenHOCTH | Genet. 60: 1316-1325, 1997; Kung
KaTbIIUEBOTO KaHAJA 3IIOKAYECTBCHHOM et al., J. Clin. Endocr. Metab. 89:
L-tuma THIIEPTEPMHH 5; | 1340-1345, 2004
(CACNALS) MOJBEPIKCHHOCTD
MCPHOAUICCKOMY
THPCOTOKCHUCCKOMY
mapaamyy, 1
HuxiuH-3aBUCHMAs NG_008475.1 Cunapom Onrenpmana; | Van Esch et al, Am. J. Med.
kxuHaza 5 (CDKLS) ONMUICTITHYCCKAS Genet. 143A: 364-369, 2007,
sHuedanonarus,  paussst | Nemos et al., Clin. Genet. 76: 357-
JIETCKas, 2 371, 2009.
Berox momkoit X- | NG_007529.1 Cuampom  smomxo#t  X- | Devys et al., Nature Genet. 4: 335-
XPOMOCOMBI, XPOMOCOMBI; curapoMm | 340, 1993; Allingham-Hawkins et
BBI3BIBAOLIHIA TpemMopa " arakcuy, | al., Am. J. Med. Genet. 83: 322-
3aJCPKKY B CHHIIPOM ucromenus | 325, 1999; Leehey et al, Arch.
YMCTBEHHOM SIMIHUKOB 1 Neurol. 60: 117-121, 2003
pazsutuu (FMR1)
I'mcronmeanerunaza | NG_015851.1 Cunmpom Koprenuu e | Harakalova et al., J. Med. Genet.
8 (HDACS) Jlamre 5; curapoM | 49: 539-543, 2012; Deardorff et
Buicona-TepHepa al., Nature 489: 313-317, 2012
Mertun-CpG- NG 007107.2 Cunpom Onrenbmana; | Wan et al.,, Hum. Molec. Genet.
CBS3BIBAIOIIMEA OCIIOK sHue(anomarmsa, Tokenas | 10: 1085-1092, 2001; Xiang et al.,
2 (MECP2) HeoHaTampHas, 3aacpkka B | J. Med. Genet. 37: 250-255, 2000;
YMCTBCHHOM pa3sutum, | Meloni et al., Am. J. Hum. Genet.
CHCTUICHHAS c X- | 67: 982-985, 2000; Watson et al.,
xpomocomoit, tum JlyGca; | J. Med. Genet. 38: 224-228, 2001;
3amepxka B ymctBeHHOM | Carney et al., Pediat. Neurol. 28:
pa3BUTHH, X-cesa3annas, | 205-211, 2003
cuHapomHas 13; cuHApOM
Perra; cuHapom Perra,
BAPHAHT C COXPAHCHHEM
peum; MOABCPKCHHOCTH
ayTU3My, X-CBS3aHHAs 3
CemeiicTBo NG 012016.1 Cuampom nepebpanpHOTO | Salomons et al, Am. J. Hum.
TPaAHCTIOPTEPOB aedummTa KpeatnHa 1 Genet. 68: 1497-1500, 2001
PACTBOPEHHBIX
BEIICCTB 6
(Tpancnoprep
HEHPOTPAHCMUTTEPA
KpeaTHHa), 4icH 8
(SLC6A8)
CuHanTraeckuit NG 016137.1 3agepskka B ymcTBeHHOM | Hamdan et al., Biol. Psychiat. 69:
RAS-TT ®a3za- pa3BUTHH, ayrocomHas | 898-901, 2011
AKTUBUPYIOIHI JOMHHAHTHAA 5
oemok 1 (SYNGAPI)
I'enmkasHbIi NG 012826.1 OnuaenTHYeCKas Carvill et al., Nature Genet. 45:
xpomozomen  JIHK- sHIC(aTomaTHA, TeTCKag 825-830, 2013
CBA3BIBAIOIICTO

6emka 2 (CHD2)
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Haspanue rena Homep B GeneBank
Cas3aHHBIC 3a00/ICBAHIA Hcrournku
UCJIOBEKA JUTSI TCHA YSJIOBEKA
Amb(ad- NG 011931.1 ONHIICTICHS, HouHas, | Steinlein et al., Nature Genet. 11:
cyObpeamHuIa TOOHOH JI0JTH, 1; | 201-203, 1995; Li et al., Hum.
HHUKOTHHOBOTO MOABEPKEHHOCTh Molec. Genet. 14: 1211-1219,
peuenTopa HHUKOTHHOBOM 3aBucumoctu | 2005
AICTHUIIXOJIHHA
HEHPOHOB
(CHRNA4)
DEP moMmeH- | NG_034067.1 ONHIICTICHS, Dibbens et al., Nature Genet. 45:
coaeprxamuii 0emok 5 HACJICICTBCHHAS 546-551, 2013
(DEPDC5) (oxampHa, c
BaPbUPYFOLIMMHCS 0YaraMH
Tonpmxu SNAP | NG _031806.1 ONHIICTICHS, Corbett et al., Am. J. Hum. Genet.
peuenTop KOMILICKC MPOrPECCHPYFOIIAL 88:657-663, 2011
uieH 2 (GOSR2) MHOKJIOHHYECKAA 6
I'myramaTHbIiT NG 011812.1 Omunencusa, odyarosas, c¢ | Carvill et al.,, Nature Genet. 45:
peuenrop, HapymeHueM peud u ¢ | 1073-1076,2013
HOHOTpOmHBIH,  N- 3a7CPKKOH HIH 6e3
Mermii-D-acnaprar, 3aACP)KKH B YMCTBCHHOM
cyObeInHHIA 2A pa3sBUTUH
(GRIN2A)
Harpuesbrii  kanan, | NG_011906.1 Cusnpom Jpase; | Baulac et al., Am. J. Hum. Genet.
HCHPOHAJBHBIA  THII OIMUIIETICHS, 65: 1078-1085, 1999; Claes et al.,
1, anb(a- TCHEPATM30BAHHA, ¢ | Am. J. Hum. Genet. 68: 1327-
CyObeIMHHIA (peOpUTEHBIME 1332, 2001; Ohmori et al.,
(SCN1A) cypoporamm, 2  THma, | Biochem. Biophys. Res. Commun.
(GebpunbHble  cymoporm, | 295: 17-23, 2002
cemeitaple, 3A; Murpens,
ceMeHHas
TEMHIIIETHIECKAs, 3
Harpuesbrit  xananm, | NG _012798.1 OnuIencus, Yang et al., J. Med. Genet. 41:
MOTCHIHAJI- TCHECPATM30BAHHAS, c | 171-174, 2004; Faber et al., Ann.
3aBHCHMBIH, THI 1X, (heOpHIIEHBIMHU Neurol. 71: 26-39, 2012; Goldberg
anb(a-cyobpe IMHHIA cypoporamm, 7  tuma; | et al., Clin. Genet. 71: 311-319,
(SCN9A) OpUTPOMEITIAITHS, 2007; Catterall et al., Neuron 52:
mepeuuHast, DeOpuabnbie | 743-749, 2006; Singh et al., PLoS
cymoporn, cemeiHble, 3B; | Genet. 5: ¢1000649, 2009
BpoxxaeHHas ~— ceHcopHas
ABTOHOMHAS  HCBPONATHS
(BCAH) 2D, ayTtocoMmHO-
peueccHBHA, CunpHas
MAPOKCH3MATbHAs  OO0Jb,
Heppomarus MAaJIBIX
BOJIOKOH, CHHAPOM Jlpase
CuHrakcus- NG 016623.1 OnunenTHYeCKas Saitsu et al., Nature Genet. 40:
CBA3BIBAOTIHICS sHuc(amonmarusa,  paHHag | 782-788, 2008
6emok 1 (STXBP1) JIeTCKas, 4
Cymopoxusrii mopor | NG _029091.1 OnurenTuyecKas Basel-Vanagaite et al., Am. J.
2 (SZT2) sHueanonmarmsa,  pamraa | Hum. Genet. 93: 524-529, 2013
gerckas, 18
Juctpodun (DMD) NG 0122321 MpImeyHas muctpodusa | Gurvich et al., Hum. Mutat. 30:
Bexkepa; 633-640, 2009; Muntoni ct al.,
Kapanomuonarus, Am. J. Hum. Genet. 56: 151-157,
JATATATHOHHAS, 3B; | 1995; Daoud et al., Hum. Molec.
Mpernmeysas muctpodusa | Genet. 18: 3779-3794, 2009
Jromena
Kommarer tum VI, | NG _008676.1 Muonarus Bernema; | Demir et al., Am. J. Hum. Genet.
anb(a-3 (COL6A3) Bpoxnennas ~ mprmeunas | 70: 1446-1458, 2002; Lampe et al.,

guctpodusa Yiepuxa

J. Med. Genet. 42: 108-120, 2005
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Haspanue rena Homep B GeneBank
Ces3aHHBIC 32007CBAHHS Hcrounnku
YeJIOBEKA JUIS T€HA YeJIOBEKA
JunenH, NG 016423.1 TopakanpHas aumcminasusa B | Dagoneau et al, Am. J. Hum.
LIUTOINA3MATHICCKAL BUze KOpoTkux pedep 3, ¢ | Genet. 84: 706-711, 2009
2 TsKkenas uemoyka 1 MOMUIAKTAHCH Wi  6e3
(DYNC2H1) HEe
OykyTtuH (FKTN) NG 008754.1 Kapauomuonarus, Taniguchi-lkeda et al., 478: 127-
JTUTATallHOHHAS, 1X; | 131, 2011
Msimeynas ~ auctpodus-
JHCTPOTIHKAHOTIATHSA
(BpOXKICHHAs, AHOMATUAMH
Mo3ra u ria3), Tana A4, B4
u C4
WmmynornoOymu 2 | NG_007976.1 AmmoTtpodus [MMapxo- | Grohmann et al., Nature Genet. 29:
MU -CBA3BIBAIOTIIHIA Mapu-TyTa, akconnas, tun | 75-77, 2001; Cottenie et al.,, Am. J.
6emok 2 (IGHMBP2) 28S; Heitipononmatusa, | Hum. Genet. 95: 590-601, 2014
JUCTATbHAA BPOKIACHAs
MOTOpHAs, Tyl VI
Jlamurun  ampga-2 | NG_008678.1 Msmueynas  aucrpodus, | Tezak et al., Hum. Mutat. 21: 103-
(LAMA2) BPO’KICHHAS MmeposuH- | 111, 2003; Oliveira et al., Clin.
neuourHas, Mpmmeunas | Genet. 74: 502-512, 2008
JuCTpous, BPOKICHHAS,
BCJICACTBHE  YaCTHYHOTO
aedumura LAMA2
MuoTyOy napun 1 | NG _008199.1 MuoTtyOy mspHast Tanner et al., Hum. Mutat. 11: 62-
MTM1) muonarus, X-coequHeHHas | 68, 1998
Hebymuua (NEB) NG 009382.2 Hemamurosast muonatus 2, | Donner et al., Europ. J. Hum.
Ay TOCOMHO-PELICCCHBHAA Genet. 12:  744-751, 2004,
Lehtokari et al., Hum. Mutat. 27:
946-956, 2006
ITnextun (PLEC) NG 012492.1 [Tpocroit Oymwresnbnid | Pulkkinen et al., Hum. Molec.
snuaepmonn3 ¢ arpesmeii | Genet. 5:  1539-1546, 1996;
NPUBPATHHKA, ITpocroii | Pfendner et al., J. Invest. Derm.
OyiesHprd  smmaepmou3, | 124: 111-115, 2005
moarun Ogna, MemieyHas
mucTpous ¢ OyIUIC3HBIM
SMHACPMO30M TpoCTas;
Msmmeunast ~ gucrpodus,
MJICYCBOTO MOsCa, THIT 2Q)
MuroxorapuaneHeii | NG 033179.1 Muonarus c | Logan et al., Nature Genet. 46:
0OCIOK  TMOTJIOIICHHSA 3KCTPAUPAMUIHBIMU 188-193,2014
kameiasg 1 MICUD) CHTHAJIAMHU
IMoanepxanune NG 031972.1 Jlune-nonarouno-muieueBas | Lemmers et al., Nature Genet. 44:
CTPYKTYyphl Ocnka 1, MmbImevHas gucrtpodusa 2, | 1370-1374, 2012
COICPIKAILETO JUTCHHAS
THOKMH LIAPHUP
(SMCHD1)
Jecvun (DES) NG 008043.1 Msemmeynass ~ mucrpodms, | Dalakas et al,, New Eng. J. Med.
micueBoit mosc, tum 2R; | 342: 770-780, 2000; Li et al,
Kapanomuonarus, Circulation 100: 461-464, 1999;
JUIATHPOBAHHAS, 1I; | Walter et al., Brain 130: 1485-
Muomnatus, 1496, 2007; Cetin et al., J. Med.
muouOpumuapHsii, 1; | Genet. 50: 437-443,2013
Ckamymone poHeaTbHBIH
CHHIPOM,  HEHPOTCHHBIN,

mo tuny Kaiizepa
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Haspanue rena Homep B GeneBank
Cas3aHHBIC 3a00/ICBAHI Hcrournku
UCJIOBEKA JUTSI TCHA YSJIOBEKA
Penenirop puanoamna | NG_008866.1 Boresnn neHTpanpHoro | Sambuughin et al., Am. J. Hum.
1 (RYRI) crepkast;, cuaapoM Kumra- | Genet. 69: 204-208, 2001; Tilgen
Jenbopoy; et al., Hum. Molec. Genet. 10:
MHorocrepkHeBas 2879-2887, 2001; Monnier et al.,
muomatuad ¢ HapykHoM | Hum. Molec. Genet. 12: 1171-
0(TaTBMOTLICTHEH, 1178, 2003; D'Arcy et al,
Helipomsimeynoe Neurology 71: 776-777, 2008
3a00JICBaHAE, BPOIKICHHOE,
c OJHOPOIHBIMH
BOJIOKHAMH 1 THIIA,
IloaBep:xeHHOCTD
3JI0KAYECTBCHHOM
runeprepmun 1
Xamaprun (TSC1) NG _012386.1 Ouarosas kopkoBas | Iyer et al., Science 338: 222, 2012;
JUCILIA3HS, o tumy | Becker et al.,, Ann. Neurol. 52: 29-
OaJTOHHBIX ketok | 37, 2002; Jones et al., Hum.
Tennopa; Molec. Genet. 6: 2155-2161, 1997
JInmpanrnonefoMuoMaTo3;
TyOepo3Hslii CKIepo3-1
TyGepun (TSC2) NG_005895.1 JImmpanrnoneiiomnomaro3, | Carbonara et al., Genes
COMATHYCCKHI; Chromosomes Cancer 15: 18-25,
TyOepo3Hblii CKIepo3-2 1996; Carsillo et al., Proc. Nat.
Acad. Sci. 97: 6085-6090, 2000
OubpunH 1 | NG_008805.2 AXpOMHKpHUYECKAsA Dietz et al., Nature 352: 337-339,
(FBN1) JIUCTUIA3HS, Aneppm3Mma | 1991; Faivre et al., J. Med. Genet.
aopter, Bocxommas u | 40: 34-36, 2003; Loeys et al., Sci.
paccekaromas, Okromus | Transl. Med. 2: 23ra20, 2010; Le
XpyCTaHKa, Goff et al.,, Am. J. Hum. Genet. 89:
HacneacteenHast, Cunapom | 7-14, 2011
Mapaamna; MASS-
CHHJIPOM, CuHapom
JKecTkol Koxw, CHHIpPOM
Beiina-Mapuesanu 2,
JOMHHAHTHBIH
PermnoGmacroma 1 | NG_009009.1 Pak wmoucBoro mys3mipsa, | Yandell et al.,, New Eng. J. Med.
(RB1) COMATHYCCKHIA, 321: 1689-1695, 1989; Harbour et
Ocreocapkoma, al., Science 241: 353-357, 1988
COMATHYCCKAS,
Perunobmacroma;
Perunobmacroma,
TPEXCTOPOHHSIS,
MenkoKIe TOUHBIN pak
JICTKHX, COMATHUCCKHH
IemukasHbIi NG_007009.1 Cuampom Charge; | Lalani et al., Am. J. Hum. Genet.
xpomogomcH JIHK- MamoroHaa0 TPOHEI 78:303-314, 2006; Kim ¢t al., Am.
CBS3BIBAKOIIICTO runoroHagusM 5 ¢ morepeit | J. Hum. Genet. 83: 511-519, 2008;
6enka 7 (CHD7) wm 6¢3 motepu oboraansg; | Gao et al.,, Am. J. Hum. Genet. 80:

CKoHO3, HIHOMATHYCCKHI
3

957-965, 2007; Felix et al., Am. J.
Med. Genet. 140A: 2110-2114,
2006; Pleasance et al., Nature 463:
184-190, 2010

B HeKkoTOpBIX BapHaHTax OCYLIECTBJICHUS OAWH WJIM HECKOJBKO Ne(EKTOB CILIAiiCHHIa

MPHK cBsi3anbl ¢ ogHUM nin Oosiee reHaMu, BBIOPAHHBIMU M3 TPYIIbL, cocrosimeii n3 BMP2K,
ABI2, IKBKAP, FIG4, DNAJC6, WDR45, LRRK2, LRSAMI1, SBF2, C19orf12, ARFGEF2,
ARHGEF6, CC2D2A, CHDS8, CUL4B, KDMS5C, MBDS, OPHNI1, PGAPI1, SLC9A9, SLC35A3,
CACNAI1S, CDKLS, FMR1, HDACS8, MECP2, SLC6A8, SYNGAPI, CHD2, CHRNA4,
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DEPDCS, GOSR2, GRIN2A, SCNITA, SCNOA, STXBP1, SZT2, DMD, COL6A3, DYNC2H],
FKTN, IGHMBP2, LAMA2, MTMI1, NEB, PLEC, MICU1, SMCHDI1, DES, RYRI, TSCI,
TSC2, FBNI1, RB1 u CHD7. B HekoTOpbIX BapuaHTax OCYLIECTBJICHUs OJUH WU HECKOJIbKO
nedexros cruaticnara MPHK cBsizanbl ¢ ogHuM uin Oojiee reHaMH, BBIOPAHHBIMU M3 TPYIIIEL,
NpUBEACHHOW B Tabmuie 1, B HEKOTOPBIX BapUaHTaX OCYLIECTBIECHMs, Ae(EKT CIulaliCHHTra
MPHK BbI3bIBaeT 3a000€BaHNe M3 YMCNA MPUBEIEHHBIX B TaOnuue | WM BHOCHUT BKJIQA B €ro
pa3BUTHE.

B nacrosmem n3o0pereHnn onmcaH Takxe crnocod yayqmenus crutaiicuira MPHK rena,
HarpuMep B KJETKe WM y CyObeKTa, HalpuMep B KJIETKE WM y CyOBeKTa, UMEHIuX IepeKT
crutaiicuira MPHK, HanpuMmep reHeTHdeckylo MyTalHio, CBSI3aHHYIO C Ae(eKTOM CIulalicHHra
MPHK, wnu 3aboneBanue, cBszanHoe ¢ nedexrom cruaticuara MPHK. B HekoTopbIx BapuaHTax
OCYLUECTBJIEHUSI TE€H COAEPXKUT IO MEHbIIEH Mepe OIMH OK30H, COAEpKallui
HIOCJIeIOBAaTeNbHOCTh HYKJIeoTHunoB CAA. B HEKOTOpBIX BapuaHTaX OCYLIECTBJIEHHs CIIOCO0
ynyumeHus: crutaiicuira MPHK reHa BiirouaeT KOHTAakT reHa (Hampumep, B KJIETKE WIH Y
CyOBeKTa, JKCIPECCHUPYIOLIMX TeH) C ONHUCAHHBIM B HACTOSALIEM TEKCTE€ COeIUHEHHEM
(Hanpumep, coenuHeHueM ¢opmyisl (I)). B HexoTOpsIX BapuaHTax OCYIIECTBJIEHHS CIIOCO0
ynyumenusi crjaiicnara MPHK rena Bxirouaer KOHTakT reHa (Hampumep, B KIIETKE,
SKCIPECCUpyIoIneli reH), BblOpaHHOro u3 rpymmel, cocrosimedi n3 BMP2K, ABI2, IKBKAP,
FIG4, DNAJC6, WDR45, LRRK2, LRSAMI, SBF2, Cl19%orfl12, ARFGEF2, ARHGEF6,
CC2D2A, CHDS8, CUL4B, KDMSC, MBDS, OPHNI1, PGAPI1, SLCO9A9, SLC35A3,
CACNAI1S, CDKLS, FMR1, HDACS, MECP2, SLC6A8, SYNGAPI, CHD2, CHRNA4,
DEPDCS, GOSR2, GRIN2A, SCNI1A, SCNO9A, STXBP1, SZT2, DMD, COL6A3, DYNC2H]1,
FKTN, IGHMBP2, LAMA2, MTMI1, NEB, PLEC, MICU1, SMCHDI1, DES, RYRI, TSCI,
TSC2, FBNI1, RB1 u CHD7, ¢ onucaHHbIM B HACTOSIIEM TEKCTE€ COEAUMHEHUEM (Hampumep,
coenuHeHueM ¢Gopmyiibl (I)); B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS KJIETKa UMEET NepeKT
crutaiicuira MPHK B mponeccuHre TpaHCKpUIITOB I€HA, HApUMeEpP KJIETKAa MMEET MYTaluio,
KOoTOpasi BbI3bIBAaeT nedekt crutaricuara MPHK B mporeccwHre TpaHCKpUNTOB reHa. B
HEKOTOPBIX BapUAHTAX OCYINECTBJICHUs Ccriocod ynydineHus crutaiicuara MPHK rena Bkimrodaer
yJIy4LIeHHe BKIIOYEHUS 3K30Ha (Hampumep, rae aedekr cruraricuara MPHK mpuBomut K
OMOOYHOMY MCKIIFOYEHHUIO 3K30HA MO CpaBHEHHIO ¢ Kietkoi wiu MPHK nukoro tuma).

B HekoTOphIX BapmaHTax OCYLIECTBIEHHs criocod ynyumenus cruiaiicnara MPHK rena
BKJIFOYAET YJIYUIICHHUE BKJIIOUEHHS 3K30HA, I7I€ YKa3aHHBIA T'€H BBIOpAH W3 TPYIIIBI, COCTOSIIEH
u3 BMP2K, ABI2, IKBKAP, FIG4, DNAJC6, WDR45, LRRK2, LRSAM1, SBF2, C19orf12,
ARFGEF2, ARHGEF6, CC2D2A, CHDS8, CUL4B, KDMSC, MBDS, OPHNI, PGAPI,
SLC9A9, SLC35A3, CACNAILS, CDKLS, FMR1, HDACS, MECP2, SLC6A8, SYNGAPI,
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CHD2, CHRNA4, DEPDC5, GOSR2, GRIN2A, SCNI1A, SCNOA, STXBPI, SZT2, DMD,
COL6A3, DYNC2HI, FKTN, IGHMBP2, LAMA2, MTMI1, NEB, PLEC, MICU1, SMCHDI,
DES, RYRI1, TSCI1, TSC2, FBNI1, RB1 u CHD. B HekoTOpBIX BapHaHTax OCYLIECTBJIEHUS
cnioco0 ynyumenus: crutaficnira MPHK rena Bkirowaer yiydineHue BKIIIOUEHUs! 3K30HA, I
yKa3aHHBIN reH BBIOpaH U3 IPYMIIbL, TPUBEASHHON B Ta0mmue 1.

B HexoTOphIX BapmaHTaX OCYIIECTBJIEHUS KOHTAKT C T€HOM OCYINECTBIseTCs in vitro. B
HEKOTOPBIX BAPHAHTAX OCYLIECTBJIEHHs KOHTAKT C T€HOM OCYLIECTBISIETCS 1N VIVO, HAPUMeEp Yy
cyObeKTa, UMEIIIero 3a0ojeBaHNne, ONMCAHHOE B HACTOSINEM TEKCTE W/WIIM MEepedYrCIeHHOE B
tabmuue 1.

B HexkoTOpBIX BapuaHTax OCYINECTBJIEHHUs coednHeHue (T.e. coeaunHeHue Gopmysl (1))
IUIl TIPUMEHEHUS] B ONMCAHHBIX B HACTOSLIEM H300pPETEHUH CIOCO0aX MOXKET MPUMEHSTHCA B
KOMOMHAIIMY C OZIHUM HMJIH OOoJiee COEeTUHEHNUSIMH, ONTMCAHHBIMU B HACTOSIIEM TEKCTE.

IIpu ucnonp3oBaHuu B HacTosimeM TekcTe BoipakeHre “ECk” 03HayaeT KOHIEHTPALHIO
COEIMHEHUs], TIPU KOTOPOH JOCTUraeTCsl MaKCHMasIbHast 3 GeKTUBHOCT knHeTHHA (200 MKkM).

ITpu mcrnonp30BaHUM B HACTOSILIEM TEKCTE BbIpAKEHHE “TepaneBTHYecKd 3(dexkTuBHOE
KOJIMYECTBO  O3HAYaeT KOJMYECTBO JEHCTBYIOLIErO BEIIECTBA MM (hapMaLeBTHIECKOTO areHTa,
KOoTOpoe obecneunBaeT OHOJOTMYECKUH WIM MEOWLMHCKMH OTBET, KOTOPOro Jo0MBaeTCs
uccienoBaresb, BETEpUHAp, Bpad WM JAPYrod KIMHULUCT B TKAaHH, CHUCTEME, >XUBOTHOM,
UHIUBUIYYME WU YesoBeKe. B HEKOTOPBIX BapHaHTaxX OCYIIECTBJICHHUS JO3UPOBKA COCIUHEHHS
win ero (QapMaleBTHYECKH TNPUEMIIEMOH COJIHM, BBOAMMAs CYOBEKTy WJIM HWHAWBUAYYMY
COCTAaBJISIET OT NMPUMEPHO | Mr 10 npumepHO 2 T, oT npumepHo 1 Mr no npumepno 1000 mr, ot
npumepHo 1 mr no npumepno 500 mr, ot npumepHo 1 mr go npumepHo 100 mr, ot npumepHo 1
Mr 10 50 mr, uim ot npuMepHo 50 mr 1o npumepHo 500 mr.

IIpu ncronb30BaHUU B HACTOSIILEM TEKCT€ TEPMUH ‘‘JiedeHHe WU “JeYUTh O3HaudaeT
onHO wiu Oonbine u3 cnenyromux: (1) npodunakTika 3a0oieBaHus;, HAPUMEP MPOPUITAKTHKA
3a0oNeBaHys, COCTOSIHMS WJIM HApyIIEHWs Yy HWHIUBUAYYMa, KOTOPbIA MOXET ObITh
NPEAPACTIONOKEH K 3a00JEBAHUIO, COCTOSHUIO FUTM HAPYLICHUIO, HO TIOKA €Ille¢ HEe HMCIBIThIBAET
WIN HE MPOSIBIISIET MATOJOTHIO MM CUMIITOMATHKY 3a0osieBanust;, (2) nmoxasyieHne 3a00neBaHus;
HarpuMep ToAaBJieHHe 3a00JIeBaHUs], COCTOSHHS JIM HApPYLIEHHs Y WHAMBHUAYYMA, KOTOPBIH
UCTIBITBIBAET WJIM TPOSBISIET MATOJOTMI0 MM CHUMITOMATHKY 3a0OJI€BaHUs, COCTOSHUS WU
HapyLIeHus (T.€. OCTAHOBKA MAJNBHEWIIEro Pa3BUTHS MATOJIOTHU WIM CHMITOMATHKH), U (3)
CMsrYeHre 3a00JIeBaHMS, HANPUMEP CMsrdeHne 3a0O0NIeBaHMs, COCTOSHHS WM HAPYIICHUS Y
UHAUBUIYYMa, KOTOPBIH MCHBITBIBAET WJIM TMPOSBISET MAaTOJOTHIO MIHM CUMITOMAaTHUKY
3a00NeBaHysA, COCTOSIHHSI WM HapyIIeHHus (T.e. peBepCHsl MATOJOTHH W/HIN CHMIITOMATHKH),

TAKOC€ KaK YMCHBIICHUE TAXKCCTU 3a00/I€BaHHUS WU YMEHBIICHUE WU obOnerueHue OJJHOIrc HJInu
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OoJblIIe CHUMITOMOB 3a00JIEBAHUSI.

B HacrosiineM M300peTeHMH OMHMCAHbI TAKKE CIIOCOOBI YBEJIMYEHHs dKCTpeccun Oeska
IKAP y Hy»XIaroIuxcss B TAKOM JIEYEHHHM MALMEHTOB, INl€ YKAa3aHHBIA CrIOCO0 BKIIFOYAET
BBEJIEHHE MALMEeHTY 3()(EKTHBHOTO KOJHMYECTBA OMHCAHHOTO B HACTOSIIEM TEKCTE COCIHHEHHS
(T.e. coenunenus ¢opmynsl (I) nnm ero ¢dapmanesrudeckn mpuemsiemonn conu). Hampumep,
Takue crocoObl BKIIOUAIOT yBennueHue skcrpeccun Oenka IKAP B o0pasuax miasmbl KpOBU
nanueHta. B HacTosimeM H300peTeHHMH ONUCAHbI TAaKKe CHOCOOBI YBENUUEHHs CPEIHEro
npoueHta skcrpeccun Oenka IKAP y Hyxmarommxcs B TakOM JICUSHMH IaLUEHTOB, I
YKa3aHHBIA COCOO BKJIOYAET BBEICHHE MALMEHTY 3(PQPEKTUBHOrO KOJIMYECTBA OMHUCAHHOTO B
HacTosimeM u3o0pereHnn coeawHeHus (T.e. coeguHeHwst ¢opmynasl  (I) wmm  ero
bapManeBTUYECKU TPUEMIIEMOU COJIN).

B Hacrosimmem m300peTeHMM ONMMCaHbI TaK)XKe CIIOCOOBI YBEIUYEHHE dKCrpeccun Oeska
IKAP B knerke (Hampumep, €X Vivo WM in Vivo), TIe YKa3aHHBIH CHoco0 BKJIOYAET KOHTAKT
KJIETKH C TepaneBTH4eCKH 3 (HEeKTHBHBIM KOJMUECTBOM OMMCAHHOTO B HACTOSILIIEM H300pETeHUH
coenunenus, (T.e. coequHenus: popmybl (I) wm ero gapmareBrudecku nmpuemiaeMoit conu). B
HEKOTOPbIX BapHaHTaxX OCYINECTBJIEHMS YKa3aHHBI crnocod mpencrasiser coboi in vitro
cnocob. B HEKOTOpBIX BapHaHTaX OCYINECTBIICHUS YKa3aHHBIN criocod mpeacrasisieT coOoi in
vivo crioco0. B HEeKOTOpBhIX BapuaHTax OCyLIecTBIeHHs dKkcnpeccuio Oenka IKAP yBennmyuparot
B KJIETKE, BBIOPAHHOM M3 IPYIIIbI, COCTOSIIEN U3 KJIETOK JIETKOrO, MBIIIEYHBIX KJIETOK, KJIETOK
NeYeHHU, KJIETOK CepAla, KJIETOK MO3ra, KJIETOK MOYeK M HEPBHBIX KJIETOK (HampuMmep, KIETKH
CeNAJIMIIIHOTO HEepPBa WM KJIETKH TPOMHMYHOIO HEpBa), WIM M3 JIOObIX MX KoMOuHarwmii. B
HEKOTOPBIX BapUaHTaX OcCylnecTBieHus: skcmpeccuro Oenka IKAP yBennumBaroT B mia3me
KPOBH.

B Hacrositem n300peTeHUH OMUCaHbI TAK)Ke CIIOCOOBI MOBBILIEHHUs] KOHLEHTpauu Oeska
IKAP y Hy»KIaromuxcss B TaKOM JIEYEHHM MALUEHTOB, M€ YKAa3aHHBbIA CrMOCO0 BKIIFOYAET
BBe/eHNHE MALUEeHTY 3()(EKTHBHOTO KOJHMYECTBA OMHCAHHOTO B HACTOSIIEM TEKCTE COEqMHEHHS
(T.e. coenunenust popmynbl (I) mnu ero dapmanesrudecku mpuemsiemon conu). Hampumep,
Takue crocoObl BKIIOYAIOT MOBbIeHHe KoHUeHTpauuu Oenka IKAP B oOpasuax mia3smbl KpOBU
nauudeHta. B HacTosimeM H300peTeHHMH OMUCAHbI TAaKKE CHOCOOBI YBENHUYEHHs CPEIHEro
npoueHta 3kcrpeccun Oenka IKAP y HyxmaroImuxcs B TaKOM JICYEHHH [ALUEHTOB, e
yKa3aHHBIA CMOCOO BKJIKOYAET BBEICHHE MALMEHTY 3(PPEKTUBHOrO KOJIMYECTBA OMHUCAHHOTO B
HacTosimeM u3o0peTeHnn coeawHeHust (T.e. coemuHeHwst ¢opmynsl  (I) wmm  ero
(bapManeBTHYECKU TPUEMIIEMOU COJIH).

B HacrositeM n300peTeHUH OMUCaHbI TAK)Ke CIOCOOBI MOBBILICHHUs] KOHLIEHTpaLuu Oeska

IKAP B knerke (Hampumep, €X Vivo HIH in Vivo), TA€ YKa3aHHbIA CrocO0 BKIFOUAET KOHTAKT
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KJIETKH C TepaneBTHYECKH 3()(PEKTUBHBIM KOJIMYECTBOM OIMCAHHOTO B HACTOALIEM M300pETeHUN
coenuHenus (T.e. coequaenns Gopmysl (I) wim ero papmanesTudeckn npuemiemMon conu). B
HEKOTOPBIX BapHAHTaX OCYILIECTBIEHMS YKa3aHHBIA Crocod mpexacraBisier coOoW in vitro
criocod. B HEKOTOpBIX BapHaHTax OCYIIECTBJICHHUS YKa3aHHBIN crocod mpeacrarisier cobol in
vivo criocod. B HeKOTOpBIX BapuaHTax OCyLiecTBIeHNs KOHIeHTpauuio Oenka IKAP nosemmaror
B KJIETKE, BBIOPAHHOW W3 IPYMIIbI, COCTOSALIEH M3 KJIETOK JIETKOTO, MBIIIEYHBIX KJIETOK, KJIETOK
NEeYeHH, KJIETOK CepAla, KJIETOK MO3ra, KJIETOK MOYeK W HEPBHBIX KJIETOK (HArpUMep, KJIETKU
CeAJIMIIIHOTO HEepPBa WJIM KJETKH TPOMHMYHOIO HEpBa), WIM M3 JIOObIX MX KoMOuHaimii. B
HEKOTOPBIX BapHaHTax OCYyLIeCTBIeHUs KoHLeHTpaumo Oenka IKAP nosblmaroT B miazme
KPOBH.

B nHacrosiem m300peTeHNH OMHMCAaHBbI TAaKXKe CIIOCOOBI MOBBIIEHUS KOHIEHTpauun WT
IKBKAP MPHK y Hykparomuxcs B TakoM JIYEHMH MAlMEHTOB, IJ€ YKa3aHHBIA CHocod
BKJIIOYAET BBENEHHE MaLUeHTy 3(P(PEeKTHBHOrO KOJIMYECTBA OMHUCAHHOTO B HACTOSIIEM TEKCTEe
coenuHeHus (T.e. coepuHeHus: Gopmyunl (I) wmm ero ¢papManeBTHUECKH NPHEMIIEMON COJN).
Hanpumep, Takue crnocoObl BiiaouaroT mnosbimeHne koHueHtpauun WT IKBKAP MPHK B
o0pasuax Imia3Mbl KpOBHM NalueHTa. B HacrosmeM H300peTeHHH Takke OIMHCAHBI CIIOCOOBI
MOBBILIEHHS] CPEAHErO MPOLEHTA BKJIIOUEHMs 5K30HA (T.€. MPOLEHTAa KOPPEKTHOro CIUIaliCHHTra
WT IKBKAP mMPHK) y Hy»maromuxcsi B TAKOM JIEYEHUH MALMEHTOB, TI€ YKa3aHHBIN CrOCco0
BKJIFOYAET BBENEHUE TMALUEeHTY O(P(PEKTUBHOIO KOJUYECTBA OMHCAHHOTO B HACTOSIIEM
u3o0perennn coenuHenus (T.e. coenuHeHuss ¢opmyabel (I) wnmm ero ¢apmaneBTHUECKH
TIPUEMIIEMOMN COJIH).

B Hexotoprix Bapuanrax ocyiuectsieHus: koHueHTpauuio WT IKBKAP MPHK moxnO
3aMepsITh B IUla3M€ KPOBM, Hampumep B oOpas3lax KPOBH IMALMEHTAa, B3ATHIX JO BBEICHHUS
OIMMCAHHOTO B HACTOSIIEM TEKCTE COEIMHEHHs, U B 00Opa3uax KpOBU MAIMEHTA, B3STBIX IOCIHE
BBEJCHUS OMNMCAHHOTO B HACTOSINEM TEKCTE COCOUHEHUS. B HEKOTOpPBIX BapHaHTax
OCYIECTBJIEHHsI 00pa3Ibl KPOBHU MALIMEHTA, B3SThIE TIOCJIE BBEACHHUS OMUCAHHOTO B HACTOSIIEM
TEKCTEe COCAMHEHUs, OepyT Yepe3 OAVH JIeHb, ABA JIHS, TPU JIHS, YEThIPE AHS, MATh JHEH, IeCTh
IHEW, CeMb JHEW, BOCEMb JHEH, NE€BATh IHEH, 1€CATh HEH, YeThIpHAALATh AHEHN, ABAILATE OJHH
JeHb, IBAALATH BOCEMb JHEH W/WIM TPUALATH JAHEH MOCie BBEACHUS OMUCAHHOTO B HACTOSIIEM
tekcTe coenuHenus. Cm., Hanpumep, F.B. Axelrod et al., Pediatr Res (2011) 70(5): 480-483; u
R.S. Shetty et al., Human Molecular Genetics (2011) 20(21): 4093-4101, oba mokymeHTa
BKJIFOUEHBI B HACTOSIIIUI TEKCT B TIOJIHOM 00BEME MOCPENCTBOM CCBUIKH.

B Hactosmem n300peTeHHMH OIMUCAH TakXKe Crocod TMOBBIIICHHS KOHLEeHTpauuu WT
IKBKAP MPHK B kieTke, BKJIOYAIOIINN KOHTAKT KIJIETKH C TE€PAaneBTUYECKH 3(P(EKTHBHBIM

KOJINYECTBOM OITMCAHHOTO B HACTOALIEM M300pPETEHHH COCAMHEHUs (T.€. COenquHEeHHsT POpMYIIbI
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(I)). Konnenrpamuss WT IKBKAP MPHK B kieTkax MOBBIIIA€TCS OTHOCHTENBHO KIIETOK
cyObeKTa, B KOTOpPbIE HE BBOIWIOCH OMHCAHHOE B HACTOSIIEM TeKCTe coeamHeHue. Crocod
nosbieHns KoHUeHTpaunu WT IKBKAP MPHK B kjieTke MOXKHO peannu30oBaTh MyTEeM KOHTAKTa
KJIETKH C ONMCAHHBIM B HACTOSIIEM TEKCTE coeanHeHueM (T.e. coenuHerneM (opmyunsl (1) mmu
ero (papMaleBTHYECKH MPUEMIIEMOH COJIBIO) In VItro, TEM CaMbIM YBEIMYHBAsT KOHLIEHTPALIHIO
WT IKBKAP MPHK B knerke in vitro. O0nacTé mpuUMEHEHUs Takoro in vitro crmocoda
nosbiiernst KoHIeHTpauuu WT IKBKAP MPHK BrimouaroT (HO HE OrpaHUYUBAIOTCS TOJBKO
UMH) TPUMEHEHHE B CKPUHUHIOBOM HCCIIEOBAHUH (HAIpHMeEp, TIe OMHMCAHHOE B HACTOSIIEM
TEKCTE€ COEIMHEHUE MPUMEHSETCS B KaueCTBE IOJIOKUTEIbHOTO KOHTPOJS WIM CTaHAapTa
CpPaBHEHHUs ISl COCAVHEHMs] WIN COEUHEHUI C HEU3BECTHOW aKTMBHOCTBIO WJIM MOTEHLUAIOM
ansa  nosbimeHuss koHneHtpaumn WT IKBKAP wMPHK). B HekoTopbIx BapuaHTax
ocymectBineHusi koHuentpauno WT IKBKAP mMPHK mnoBeimaroT B KieTke, BBIOpaHHOW W3
TPYMNIbI, COCTOSIIEH U3 KJIETOK JETKOrO, MBIIIEYHBIX KJIETOK, KJIETOK IEeYEHH, KIETOK Cepila,
KJIETOK MO3ra, KJIETOK TOY€K U HEPBHBIX KJIETOK (HarpuMep, KJIETKH CEeJaJUIIHOIO HepBa WU
KJIETKM TPOMHUYHOTO HEpBa), WIM M3 JOOBIX MX KoMOuHauumii. B HekoTophIx BapuaHTax
ocymectsiaeHust koHueHrpauuo WT IKBKAP MPHK nosbnnaroT B mina3sme KpOoBH.

Cnoco6 nosenuenus konuentpaunn WT IKBKAP MPHK B kiieTke MOJKHO peanan3oBaTh
IyTeM KOHTAaKTa KJIETKH (HampuMep, KJIETKH JIETKOTO, MBIIIEYHOH KJIETKH, KJIETKU IeYeHH,
KJIETKU Cep/La, KJIETKH MO3Ta, KJIETKH MOYeK WM HEPBHOH KJIETKH) C OMMCAHHBIM B HACTOSLIEM
TEKCTe coequHeHueM (T.e. coenquHenueM ¢opmyiel (1) wim ero papManeBTHYECKH MPUEMIIEMO
COJIBIO) in Vivo, TeM cambiM yBenuuuas koHueHTpanmo WT IKBKAP mMPHK y cyObekra in
vivo. Takol KOHTakT OCYLIECTBJSIFOT IyTeM OOECHeueHus MPUCYTCTBHS OIMUCAHHOTO B
HACTOSIILIEM TEKCTE COCNMHEHHs WM ero (papMaleBTUYEeCKH NMPUEMIIEMON COJH B CYOBEKTE B
KosmuecTBe, 3GPeKTUBHOM Ut AOCTIoKeHHs yBenudeHus: koHueHrpaunu WT IKBKAP MPHK.
3TO MOXHO O0€Cre4HTh, HAMpUMep, MyTeM BBeACHUs CyObekTy 3(PQEeKTHBHOrO KOIMYECTBA
OMHCAHHOTO B HACTOSLIEM H300PETEHHH COCOMHEHUS WIN ero (GpapMareBTUYECKH MPHEMIIEMON
comu. O0nacTi MpUMEHEHHsI TAKOTO 1n vVivo criocoba nosbimeHus: kKoHneHTpauun WT IKBKAP
MPHK Brimro4aroT (HO HE OTPaHMYMBAIOTCS TOJIBKO MMH) NMPUMEHEHHE B CIOCO0ax JIeueHUs
3a00NeBaHMsl WM COCTOSIHHS, MPH KOTOpbIX noBbimeHne koHueHTpanun WT IKBKAP MPHK
OKa3bIBaeT 0JaroTBOpHBINA 3(dekr. B HEKOTOPHIX BapuaHTaX OCYLIECTBJICHUS KOHLEHTPALHIO
WT IKBKAP MPHK mnoBBbIIIAIOT B KJETKE, BBIOPAHHOW W3 TPYIIBI, COCTOSINEH W3 KIETOK
JIETKOTO, MBIIIEYHBIX KJIETOK, KJIETOK INEeUeHH, KJIETOK cepjla, KJIETOK MO3ra, KJIETOK MoYeK U
HEPBHBIX KJIETOK (HampuMmep, KJIETKU CEJAIHIIHOIO HepBa WMJIHM KJIETKH TPOWHUYHOTO HEpPBA),
WIA U3 JIFOOBIX MX KOMOHWHAIIWMA, HANpUMEp y MAaIlUeHTa, CTPANAIMEro oT 3a00JieBaHUS WU

COCTOSIHMS, YKA3aHHOTO B HACTOSAILIEM TEKCTe (Hampumep, ceMeiiHas IM3aBTOHOMHS WIIH



180

Heiipopubpomaros 1 tuma). [laHHBIE Crnoco® MNPEANnOYTUTETHHO pPEaTU30BBIBAIOT IMyTEM
BBeCHUS 3(P(HEKTUBHOIO KOJMYECTBA OMMCAHHOTO B HACTOSIIEM H300PETEHHH COSNUHEHHS M
ero (papMaeBTUYECKU MPUEMJIEMON COJIU CYOBEKTY, CTpaJaroleMy CeMEHHON AM3aBTOHOMUEH
wn HetipopubpomaTozom 1 Tuma.

KomOunupoBaHHast Tepanust

B HekoTOphIX BapumaHTaX OCYINECTBJIEHUS OAHO WM OONbLI€ U3 OIUCAHHBIX B
HACTOSIILIEM TEKCTE COENMHEHHH MOJKHO BBOAWUTH CYyOBEKTY, HYKNAIOLIEMyCs B O5TOM, B
KOMOWHALIMK C TIO MEHBIIEH Mepe OTHUM JOIOJHUTENbHBIM (papMalleBTUYeCKUM areHTom. B
HEKOTOPBIX ~ BapMaHTax OCYIIECTBJIEHUS JOMOJIHUTENbHBbIH  (apMaLeBTUUECKUH  areHT
npexacTaBisier coOOH OMMCAaHHOE B HACTOSIIEM TEKCTE COeJUHEHHE (HampuMmep, COeIuHEeHNe
bopmysi (I)).

Jpyrue npumepsl MOIXOISLINX IOTMOJHUTENIbHBIX (HapMalleBTHUECKUX AreHTOB JJIs
NPUMEHEHHs B KOMOMHAIIMM C COCAMHEHHMSMH IO HACTOSIEMY H300pPETEeHHIO Ui JICUEHHs
YKa3aHHBIX B HACTOSILEM TEKCTe 3a00J1eBaHM BKIIFOUAIOT (HO HE OrPAHUYHUBAOTCS TOJIBKO UMH)
AHTHMOKCHIAHTBI, MPOTUBOBOCHAIUTENbHbBIE CPEACTBA, CTEPOUAbI, UMMYHOAENPECCAHThbl WU
OpyTUe areHTbl, Takhe Kak TepaneBTUYECKUEe aHTuTena. B HEKOTOphIX BapHaHTax
OCYILECTBJICHHs] OMUCAHHBIE B HACTOSLIEM TEKCT€ COEAMHEHHUS MOJKHO BBOIUTH CYOBEKTY,
HYKIAIOLIEeMyCsl B 3TOM, B KOMOMHAIIMM C IO MEHbLIEH Mepe OXHHM JOMOJHUTEIbHBIM
(bapMaLeBTHYECKUM areHTOM, JAJIs JISYeHHsI CEMEHHOW TU3aBTOHOMUU. B HEKOTOPBIX BapUaHTAX
OCYLIECTBJICHUS]  JOMOJHUTEIbHBIA  (DapMaleBTUYECKHII  areHT  MPeAcTaBisieT  coOOo
docharunuicepun.

dapmaneBTHYECKHe KOMIIO3UIIUU U TIPeTapaThl

ITpu ucnonb30BaHNK B KayecTBe (papMaLleBTUUECKUX CPEACTB, OMHCAHHBIE B HACTOSIILEM
TEKCTe COEAMHEHUS MOXKHO BBOOUTH B (opme (dapMaleBTHUECKUX KOMIIO3UIUI, TaKUM
o0Opa3oMm, OINHUCAaHHBIE B HACTOALIEM H300PETEHHH CIOCOOBI MOTYT BKJIIOYATh BBEIACHUE
(dapMaleBTHYECKUX KOMIMO3UIMK. Takne KOMIO3WIMKA MOXKHO TMOJyYHTh OINUCAHHBIMU B
HACTOSIIEM TEKCTE WJIM B JIPYTUX HCTOYHHUKAX CIOCOOAMH, U MX MOKHO BBOAUTH PA3JIUYHBIMU
crioco0aMH, B 3aBUCHIMOCTH OT TOTO, KaKO€ JIEYeHHUE — MECTHOE MJI CHCTEMHOE — BBIOPAHO, U B
3aBHCHUMOCTH OT NOABEPraroleiics JedeHnto oonacti. Beenenne MoxkeT ObITh HHTAISLIMOHHBIM
(Hampumep, MyTeM HHTaJSIIAK WIH BABIXaHHS TIOPOIIKOB WITH a3PO30Jieii, BKIIFOYasi MPUMEHEHUE
WHTAJISITOPAa, BHYTPUTPAXEWHBIM WJIM WHTPAHA3AIBHBIM  CIIOCOOOM), TEpPOpaNbHBIM  HITU
napeHTepanbHbIM. [lapeHTepanbHOe BBEIEHHE MOXKET BKIIFOYATh (HO HE OTPAaHUYHUBAETCS TOJBKO
UMH)  BHYTPUBEHHbIe,  BHYTpHApTEpPHAJIbHbIC,  TOAKOXKHBIE,  WHTPANEPUTOHEAJbHBIE,
BHYTPUMBIIIEYHbIE ~ WHBEKIWH WA  HWHQY3UM, WIK  BHyTpHYEpernHOe (Hampumep,

WHTpPATEKaJbHOe, BHYTPUIJIA3HOE WJIM WHTPABEHTPUKYJSIPHOE) BBeneHue. llapeHTepasibHOe
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BBEJICHHE MOJKET OCYIIECTBJIATBCA B ()OPME OTHOKPATHOTO BBEACHHs OONIOCA WIIH, HAMPHUMED,
MOCPEICTBOM Hacoca st HempepbiBHOH mnepdysmm. Obmeynorpedumbie (papManeBTHYECKUE
HOCUTEJIM, BOJHBIE, TIOPOIIKOBbIC WJIM MACJISIHbIE OCHOBBI, 3aryCTUTENHU U T.II. MOTYT OBITh
HEOOXOAMMBIMU HJTH JKEJIaTeIbHBIMUA. B HEKOTOPBIX BapHUaHTaX OCYIIECTBIICHUS OMUCAHHBIC B
HACTOSIIEM TEKCTE COSAUHEHHsI MOAXOIAT AJIsi IEPOPaIbHOTO U MapeHTEePaIbHOrO BBeAeHUs. B
HEKOTOPBIX BaPHAHTAX OCYIIECTBIICHUS OMMCAHHbBIC B HACTOSIIEM TEKCTE COSIUHEHUS MOIXOIST
Ui TIePOPaNIbHOTO BBeAEHUs. B  HEKOTOPBIX BapUAaHTaX OCYLIECTBJICHHS OIHCAHHBIE B
HACTOSIIIIEM TEKCTe COCOMHEHHs TMONXOIAT JUIsl MAapPEHTEePAIbHOrO BBEACHHs. B HEKOTOPBIX
BapHAHTaX OCYLIECTBJICHUS OIMCAHHBIE B HACTOSIIEM TEKCT€ COCOUHEHHs] MOAXOIAT IJIst
BHYTPHUBEHHOT'O BBEICHHUS. B HEKOTOPBIX BapHaHTAaX OCYIIECTBJIEHUS OMUCAHHBIC B HACTOSLIEM
TEKCTe COENMHEHUs MOAXOMAT IUIsl YPEeCKOKHOrO BBEIECHUs (HAIpPUMeEp, BBEIEHUE C MOMOLIBIO
TUIACTBIPST WK MUKpOUTH). PapmanieBTHUeCKre KOMITO3UIUH JIJIsl HAPY KHOTO BBEIEHUS MOXKET
BKJIFOYATh YPECKOKHBIE TUIACTHIPH (HAMpUMep, OOBIYHbIE HIIH 3JIEKTPOCTHMYJIUPYEMbIE), Ma3H,
JOCbOHBI, KpPEMbI, TeJH, KaIlIk, CYIIO3UTOPUH, CIHpPeH, IKUAKOCTH ¢  TOPOLIKU.
OOweynorpebumbie  (papmalieBTUYECKHE€ HOCUTENH, BOJHBbIC, MOPOIIKOBbIE WM MAaCIISTHbIE
OCHOBBI, 3aTryCTUTEIH U T.II. MOTYT ObITh HEOOXOIUMBIMH HJTH JKEJTATEIbHBIMH.

Omnwmcanbl Takxe (apmareBTUYeCKHe KOMIIO3HMILIMH, KOTOpbIE COIEp’KaT B KadyecTBE
JEWCTBYIOIEr0 BELIECTBA OMHMCAHHOE B HACTOALIEM TEKCTe COeOUHEeHHe (Hampumep,
coequHenue ¢Gopmyinbl (1)) wiu ero ¢dapmaneBTHUECKH MPUEMIIEMYIO COJIb, B KOMOMHAIIUHU C
omHuM wiu Oonee (dapMalleBTHUECKU MPUEMJIEMBIMH HOCHUTEISIMU  (BCIIOMOTaTEIbHBIMU
BenecTBamu). [Ipyu M3rOTOBJIEHMM OINMMCAHHBIX B HACTOSIIIEM TEKCTE KOMITO3UIUH, OOBIYHO
JEHUCTBYIOIEE BEIIECTBO CMELIMBAIOT C BCIOMOTATENIbHBIM — BEINECTBOM, pa30aBJsIOT
BCIIOMOTATEJIbHbIM BEIIECTBOM HJIM BBOIST B HOCHUTENIb B (hOpMe, HAmpUMeEp, KarCyJibl, Caile,
Oymaru wim npyroro koHrelHepa. Korma BcmomMoratenbHOE BEIECTBO CIYKHT pa30aBHTENEM,
OHO MOJKET TMpPEACTABIATh COOOW TBEpAOE, MOJYTBEPAOE WM JKUAKOE BEIIECTBO, KOTOPOE
CITyKUT HOCUTEJIEM WJIM CPEeloH Ui AeWCTBYIOMIEro BemecTBa. Takum oOpa3oM, KOMIO3HIIHS
MOJKET UMeTh (OopMy TabJIETOK, MUIIIOJIb, TTOPOIIKOB, MACTHIIOK, Callle, JIUKCHPOB, CyCIEH3MUH,
SMYJIbCUH, PaCTBOPOB, CHPOIIOB, a3p030Jieil (B TBEPIOW WMIU KHIKOW Cpene), Ma3el, MITKUX U
TBEPABIX KEJATUHOBBIX KAIICYJ, CYMNIO3UTOPHEB, CTEPUJIBHBIX PACTBOPOB IJIsi WHBEKLIUH U
CTEPUJIBHO YIIAKOBAHHBIX MOPOIIKOB.

HekoTropble mpuMepbl BCIIOMOTATENbHBIX BEIIECTB BKIIOYAKOT (HO HE OTPaHUYHBAFOTCS
TOJIBKO WMH) JIAKTO3Y, NEKCTPO3y, caxapo3y, COpOUT, MAHHHUT, KpPaxMaJsbl, CMOJIy aKaluH,
dochar kampLus, aNbrHHATHI, TPAraHTOBYIO KaMmelb, JKEJATHH, CHJIMKAT KaJbIus,
MHUKPOKPHUCTAUTMYECKYIO LEJUTFOJIO3Yy, TOJMBHHUITUPPOIHMIOH, LEJUTF0JIO3y, BOAY, CHPON U

MCTUIILHECIUIIOJIOZY . HpenapaTbI MOTYT AOMNOJIHUTECIBHO COACPKATh (He OrpaHHU4uBasiCb TOJIBKO
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UMH) JIyOpUKaHTBI, TAKME KaK TaJbK, CT€APAT MArHus U MUHEPAJBHOE MACIO; YBIAKHSIOINE,
SMYJBTUPYIOIINE U CYCICHOUPYIOIIHME AareHTbl, KOHCEPBAHTBl, TaKHE€ KaK METWI- W
NPOTHUITUAPOKCH-OEH30aThI, IOACIACTUTENN, APOMATU3ATOPHI HITH HX KOMOMHALIUH.

JlelicTByrolee BEEIICTBO MOXKET ObIThb 3(Q(EeKTUBHBIM B IIHPOKOM JAHAINa30HEe
JIO3UPOBOK, U OOBIYHO MPHUCYTCTBYET B (hapmaneBTuuecku 3pdexruBHOM konmuyecte. OqHAKO,
ClielyeT NOHUMATh, YTO KOJHYECTBO BBOAMMOIO COEAMHEHUS U PEXKUM BBEIEHHsS OOBIYHO
OIIpeAEeNsIeTCsl JISUAIlUM BpPauoOM, B COOTBETCTBUU C OOCTOSATENBCTBAMH, BKJIIOUas OOJE3Hb,
NOABEPraOLIYIOCs JICUEHHUIO, BHIOPAHHBIN MMyTh BBENEHHsI, KOHKPETHOE BBOAMMOE COEIUHEHMUE,
BO3PACT, BEC M OTBET KOHKPETHOTO MALIUEHTA, TSHKECTh CUMITOMOB Y MALEHTa U T. 1.

Habops1

B Hacrosmiem u300peTeHHMH OINUCAaHBl TaKke HAOOPBI, BKIIIOYAIOIUE OINHCAHHOE B
HACTOSIIIEM TEKCTE COENUHEHHE, Oosee KOHKpeTHO — coeanHeHune popmyunsl (I) mmm Gopmyst
(II) unm ero (apMareBTHUECKH NPHUEMIIEMYIO COJIb. B HEKOTOpBIX BapHaHTax OCYIIECTBICHUSI
Ha0Op MOXKET BKJIOUaTh OAHY WM Oojiee CHCTEM JOCTaBKH, HAlpUMep, AJIsi ONMHUCAHHOTO B
HACTOSIIIEM TEKCTe COeNMHEHUs MM ero (apMaleBTUYECKH IPHEMJIEMON COolu, W
pPEeKOMEHAAIMK 1O NMpUMEHEeHHIo Habopa (Hampumep, MHCTPYKLHH IO JICUSHHUIO TalueHTa). B
HEKOTOPbIX BapHaHTaX OCYLIECTBJIEHHMsS HAa0OP MOXKET BKJIOUaTh OMHCAHHOE B HACTOSIIEM
TEKCTE€ COEOMHEHHE WM ero (papMaleBTUYECKH NPUEMIIEMYIO COJIb, M OAMH WM OOJblIe
OIMUCAHHBIX B HACTOSILIEM TEKCTE BCIIOMOTATEIbHBIX ar€HTOB.

B HexOTOpBIX BapHaHTaxX OCYLIECTBIEHHs COSTUHEHNE BBIOPAHO U3 TPYIIIBI COSAMHEHU,
NPUBEACHHBIX B Tabnuie A, Wi U3 ux (GpapMaleBTHYECKH MPUEMIIEMbIX COel. B HEKOTOpbIX
BAPUAHTAX OCYLIECTBJICHUS COEAMHEHWE BBIOPAHO M3 TPYMIbI COCOUHEHUH, NMPUBEIEHHBIX B
tabmune A-2, wim u3 ux (papmaneBTUYeCKH NpUEeMJIEMBIX coyiell. B HEKOTOpbhIX BapuaHTax
OCYILECTBIIEHHs] COEIMHEHHE BBIOPAHO M3 TPYIIbl COSAMHEHUH, MPUBEAEHHBIX B Tabmuue A-3,
WM 13 UX (papManeBTUYECKH NMPUEMJIEMBIX COJiell. B HEKOTOpPBIX BapHaHTaX OCYINECTBJICHUS
COEMHEHUE BBIOPAHO W3 TPYNNbl COENMHEHHH, MpHUBENEHHbIX B Tabmune B, wmm m3 mux
(apMarieBTHYECKH MPUEMJIEMBIX COJIell. B HEKOTOPBIX BapHaHTAaxX OCYIIECTBIEHHS COCTUHEHHE
BBIOPAHO W3 TPYIIBI COEAMHEHU, MPUBEACHHBIX B Tabmuue B-2, win u3 ux ¢papManeBTHUECKH
NpUEMJIEMBIX COJiell. B HEKOTOphIX BapHaHTaX OCYIIECTBIEHHsS COEAMHEHHE BBIOPAHO U3
IPYIIIBI COENUHEHNH, TPUBEACHHBIX B Tabauue B-3, ninn u3 ux dpapManeBTHUECKH MPUEMIIEMBIX
coJieil. B HEKOTOPBIX BapUaHTaX OCYLIECTBICHHS COCIUHEHNE BBIOPAHO U3 IPYIIIbI COSTUHEHUH,
npuBeaeHHbIX B Tabnune C, win u3 ux GpapManeBTUIeCKH MPUEMIIEMBbIX COJIEH.

B HekoTOpBIX BapuaHTax OCYLIECTBICHHUS MOXKET BKIOYATh ONHO WM OoJblie
COEAMHEHUH WM JONOJHUTENbHBIX (papMaLEBTHYECKUX AreHTOB, OMHCAHHBIX B HACTOSIIEM

TEKCTC, WJIHN HX (I)apMaL[eBTI/ILIeCKI/I MNPpUEMIIEMYIO COJIb, U 3TUKETKY, KOTOpas YKa3bIBACT, YTO
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COIEpP)KMMO€ TPENHA3HAYeHO I BBeAeHHMs CyObekTy, oOjajmaromeMy CTaHOapTHOH
YCTOWYMBOCTBIO K MHCIIOJNb3Yy€MOMY JI€HCTBYIOIIEMY BELIECTBY MWJIM BCIIOMOTaTeJbHOMY
BEIECTBY, Ui JICUEHUs] CEMEWHOW IM3aBTOHOMHMM WM HeWpodpubpomatoza 1 Ttuma. B
HEKOTOPBIX ~ BapMaHTaxX OCYIIECTBJICHMS JOMOJIHUTENbHBIH (apMaleBTUUECKUH  areHT
npencrasisier coboit pocharumuincepur. B npyrom BapuaHTe OCyIIeCTBISHHS, HAOOpP MOMKET
BKJIFOYATh OIMCAHHOE B HACTOALIEM TEKCTE COEAWHEHHE WM ero (¢apMaleBTHYECKH
NPUEMJIEMYIO COJIb, U 3THKETKY, KOTOpas yKas3bIBaeT, UYTO COAEPKUMOE MPEAHA3HAUYEHO IS
BBEJICHUs] CyOBEKTy, y KOTOporo B kierkax HaOmomaercs Hapymenablii WT IKBKAP mMPHK
crutaificur. B npyrom BapuaHTe OCyIIeCTBIIEHHUs, HAOOp MOXKET BKJIIOYATh OJHO WJIM OOJblIe
OMHUCAHHBIX B HACTOSIIEM TEKCTe COEAMHEHUH WM JOIOJHHUTEIbHBIX (PapMalieBTUYECKUX
areHTOB, UM UX (PapMaleBTUYECKH NPUEMIIEMYIO COJIb, STUKETKY, KOTOpas yKa3bIBaeT, YTO
COEPIKUMOe TIPeTHa3HAYEeHO Uil BBEACHUS CYOBEKTy, UMEIOIIeMy 3a00JIeBaHHe LIEHTPAIbHOM
HEPBHON CHCTEMBI, SBJIAIOLIEECS pe3ysibTaToM HapylieHHoro cmiaiicuira MPHK. B apyrom
BApUAHTE OCYINECTBICHUS, HAOOP MOXKET BKJIFOYATh OFHO WM OOJIbIIE ONMHCAHHBIX B HACTOSILEM
TEKCT€ COEAWHEHMI MM  JOINOJHUTENbHbIX (papMALEBTHYECKHX AareHTOB, WIH HX
(dapMaLeBTHYECKH TPHEMIIEMYIO COJIb, U 3THKETKY, KOTOpas YKa3bIBa€T, UTO COMAEPIKHMOE
NpenHa3sHAYeHO JUId BBENEHUs CyOBEKTy, HMEILIeMy CeMEHWHYI JAM3aBTOHOMHUIO —HJIH
HelipouOpomaro3 1 Tuna. B HEKOTOpPBIX BapHaHTaX OCYINECTBJICHHS HAOOpP MOKET BKJIIOYATh
OOHO WM OOJbIIE€ OMHCAHHBIX B HACTOSIIIEM TEKCTe COEAMHEHWH WU JOMOJHHUTEIbHBIX
(bapMaleBTHYECKUX AreHTOB, WM HX (apMALEBTHYECKH MPUEMIIEMYIO COJIb, U 3THKETKY,
KOTOpasi yKa3bIBa€T, YTO COMAEPKUMOE MpPEIHA3HAYEHO MJIi BBEIOEHHs C OOHUM MM Ooee
ONHCAHHBIMH B HACTOSIIEM TEKCTE TOTIOJHUTEIbHBIMU (papMalleBTHYECKUMH areHTaMH.

ITpumepsnr

Hacrosimmee m3o0pereHune pajee OMMCaHO C TPUBJICUEHHEM INPUMEPOB, KOTOpPBIE He
OTPaHUYMBAIOT OOBEM HACTOSIIIETO H300pETeHHs, OUepUeHHBINH B @opMyJie H300peTeHHUS.

OO0mmwme metroabl

Bce peakumm mnpoBoamiNCh B CyxOW arMmocdepe as3ora, €CiIM He YKa3aHO WHOE.
VYKa3zaHHBbIE TEeMIIEPATyphbl PEaKLUi OTHOCATCS K Temreparype OaHu, B KOTOPOH MPOBOAHTCS
peakuusi, a KOMHaTHasi Temmepatypa coctapisier 25°C. JlocTymHbIE W3 KOMMEPYECKHX
HUCTOUYHUKOB pEAreHTbl M O€3BOIHBIE PACTBOPUTENIM HCIONb30BAIH 0€3 OIMOJHUTEIbHON
OYHCTKH, U HE MPOBOAWIOCH PAabOT MO JOMOJHUTENBPHOW OYHUCTKE WJIM OCYIIKE JaHHBIX
KOMIIOHEHTOB. Y laJieHle pacTBOpUTENeH NMPpU NOHWKEHHOM JaBJ€HUU NPOBOAMIN HA POTOPHOM
ucnapurene Buchi npu naBneHnn nmpumepHo 28 MM PT.CT. C MOMOLIBIO BaKyyMHOI'O Hacoca
Teflon-linked KNF. TonkocnoiiHyro Xpomarorpadur NpOBOAMIN C MPUMEHEHHEM TUIACTHHOK

pasmepom 17 x 3”7 AnalTech No. 02521, mokpbITBIX cuiHKareieM ¢ (IyOpecleHTHbIM
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urnukatopoM. Ilposenerne TCX mmacTuH ocyIuecTBisd npu HaOmoaeHuH mox Y @-cBeTom ¢
KOPOTKOH niauHOW BoJHBI (Mamma 254 wwm), ymbo B 10% pactBope ¢ochomonubraeHoBoi
KUCJIOTHI B 3TaHoje, 0o B mapax uona. llpemapaTHBHYIO TOHKOCIOHHYIO XpoMaTorpaguro
OCYIIECTBJISIH ¢ moMoInbio npenapatuBHbix TCX miactun Analtech, 20 x 20 ¢m, 1000 MUKpPOH.
Kononounyto ¢uam-xpomarorpaduro nposoaunu ¢ npumenenuem Teledyne Isco CombiFlash
Companion Unit ¢ cunukarenesbiMu kononkamu RediSep®Rf. IIpu HE0OXOAMMOCTH MPOAYKThI
ouummamu MerogoMm obpameHHO-pa3HOW xpomartorpadum, ¢ mpumenenueM Teledyne Isco
CombiFlash Companion Unit ¢ obpamenHo-asHoii kononkoii RediSep®Gold C18. CrekTpsl
npotoHHoro SIMP perucrpuposanu Ha cnektpomerpe AMP Bruker ¢ paboueii wactoroit 300
MI'n wiu SAAMP Bruker ¢ paboueit uyactoroii 500 MI'L, 3Hau€HUS XUMHYECKHX CIABUTOB (0)
NPUBEAECHbl B MIUUIMOHHBIX JOJsAX (M.J.), a 3HAQ4eHUS KOHCTAHT CIIMH-CIIMHOBOTO
B3aumonelictus (J) nmpusenensl B I, co cneayromumMu 0003HAYEHUSIMUA MY JIBTHILIETHOCTH: C,
cuHIJeT; A, AyOJeTr, T, TPUILIET, KB, KBapTeT; AN, AyOsieT ayOseToB, M, MyJbTHUIUIET, YLIHD,
yimupeHHbld. TerpameTnsicunaH NPUMEHSJCS B KaueCTBE BHYTPEHHEro CTaHAapTa. 3HaueHMs
TEMIIEpaTyp IUIABJICHUS HECKOPPEKTUPOBAHbBI, WX pPETHCTPUPOBAIM Ha mpudope aus
onpeneneHuss temnepatypsl miasiaeHuss MEL-TEMP. Ananu3 MeTOIOM MacC-CIIEKTPOMETPUU
NPOBOAMJIM B PEXHUME PErUCTPAllM IOJOXKUTENBHO 3apsUKEHHBIX HOHOB IIPU HMOHU3ALUU
meronom anektpocnpest (ESI) Ha xBaapynonsHOM Macc-criektpomerpe Varian ProStar LC-MS
1200L. AmHanmu3 4YHUCTOTBI METOIOM BBICOKO3(D()EKTUBHON KUAKOCTHON Xpomarorpadpuu
(BDXKXX) mposonunu Ha BOXKX cucreme Varian Pro Star ¢ OunapHO¥ crcteMoii pacTBOpuUTeiei
A u B nipu rpaguentaom smrouposanuu [A, H2O ¢ 0.1% tpudropykcycuoii kuciotsl (TOVYK);
B, CH3CN c¢ 0.1% T®VYK] u ckopoctu noroka = 1 mu/muH, ¢ Y®-gerektupoBanuem npu 254
HM. Bce koHeuHble COeNMHEHHs OYHWINANU 0 CTeneHHu 4ucToThl >95% nHa BOXKX cucreme
Varian Pro Star, npuMeHsisi ClIeyOIIHe METOIbI

- Phenomenex Luna C18(2) xononka (4.60 x 250 mm); nmoaBmwkHas ¢aza, A = H2O ¢
0.1% T®VYK, u B = CH3CN ¢ 0.1% T®VYK; rpaguent: 10-100% B (0.0-20.0 mun), VO-
JNETEKTUPOBaHUE NpU 254 HM.

- Phenomenex Luna C18(2) xomonka (4.60 x 250 mm); nmoxBmwkHas ¢aza, A = H2O ¢
0.1% T®VYK, u B = CH3CN ¢ 0.1% T®VK; rpaguent: 10-95% B (0.0-10.0 muH); ynep:kuBaHHe
95% B (6.0 mun); Y ®@-netekrupoBanue npu 254 M.

IIpomexxytounsii  mponykt 1. 2-(4,6-nuxnop-1H-mupasono[3,4-d|mupumunus-1-

WJT)3TAHOJ
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Cl
4 =N
" | N

HO

B pactBop 2,4,6-TpuxnopnupumMunuH-S-kapookcanpaeruga (414 mr, 1.96 mmons) B
EtOH (14 mu) npu —78°C no kamysim noOasisiii pactBop (2-rugpoxcustuinruapasusa (0.15 mi,
2.2 mmonp) u TOA (0.57 mn, 4.1 mmons) B EtOH (2 M) u nepememnBany B TeueHne 30 MHH.
PeaxkninoHHyto cMmech 3aTeM OCTaByisiu HarpesaTbest 0 0°C mpu mepeMeliMBaHUM B TE€UYECHUE
nononHuTenbHbIX 30 muH, U 3ateM 2H. pactBop HCl nobaBmsiim nmo kammsim go pH = 6.
PacTBopurenu ypansiim ynapupaHueM Ha POTOPHOM HCTIIAPUTENE, U MOJyYEHHbIH ChIPOH OCTATOK
ounmmanu xpomarorpadueit Ha cunmukarene (rpagueHt 0-100% EtOAc B rekcane), mosydvas
nenesoe coequHenue (262 mr, 57%): 'H SIMP (300 MI'u, CDCl3) & 8.57 (¢, 1H), 4.87 (1, =5.4
I'u, 1H), 4.48-4.43 (m, 2H), 3.87-3.80 (m, 2H).

IIpomerxyTOUHBII IPOAYKT 2. 4,6-nuxnop-1-(2-gropatun)-1H-nupasono|[3,4-

d]mupumunuH

B pactBop 2-(4,6-muxnop-1H-nupazono[3,4-dJmupumunus-1-un)stanona (100.4  wr,
0.431 mmonb) B nuxsopmetane (2 mun) npu —78°C no karusim nobasisiin Deoxo-Fluor (0.09 mu,
0.49 mmonb) u mepememnBanu B TedeHne 30 MuH. PeakLMOHHYIO CMeCh 3aTeM OCTaBJISLTU
HArpeBaThCs 10 KOMHATHOH TeMITEPaTyphI MPH NMEPEMEIINBAHNN B TEUEHHE AOMOJHUTEIbHBIX 30
MUH, 3aTeM no0aBisuk Boxy (5 mi1) u HaceimeHHb BogHbd pacTBop NaHCOs3 (3 mu). Croun
pasnersii, ¥ BOOHBIA CJIOH SKCTparupoBaiu auxyjopmeranoM (2 x 10 mi). OObennHEHHBbIE
opraHudeckue OSKCTpakThl cymmian Hag NaxSOs4, QunsTpoBasM U ymapuBalu JOCyXa.
[TonyueHHBIN CHIPOW OCTATOK OYHMINAIM Xpomarorpadueid Ha cunmkarene (rpaaueHT 0-10%
metanoja B JIXM), monydas nenesoe coenunenue (18.3 mr, 18%) B Bume He coBcem Oenoro
tBepaoro Bemectsa: 'H SAMP (300 MI', JIMCO-ds) § 8.63 (c, 1H), 4.95 (1, ] = 4.4 'y, 1H),
4.82-4.75 (m, 2H), 4.73-4.69 (m, 2H).

ITpomerxyTOUHBbII NPOAYKT 3. otun N-((1H-1,2,4-Tpuazon-5-
win)kapbamoTuonit)kapoamar

N S O

N-NH
LI

H H

OEt
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B pactBop 3-amuno-1,2,4-tpuaszona (521 mr, 6.20 mmons) B JIMPA (7 mu) npu 10°C mo
KarisiM 1o0aBysuin 3Tokcukapbonmn uzotuonuanat (0.70 mut, 6.19 MMoOb), B CMECh OCTaBIISLITU
HarpeBaThCsl 1O KOMHATHOW TEMIIEpaTyphl MPH nepeMernnBaHiui Ha 16 dacos. JloOasisiin Boxy
(75 wmm), u cmecp skctparuposamn EtOAc (3 x 50 mu). OOwpenuHEHHbIE OpPraHUYECKHE
sKcTpakThl cymmn Haa NaxSOs, GuibTpoBadM M yNapHBaJIXd B BaKyyMe, MOJy4Yas LEJEBOE
coequHenune (960 mr, 72%) B BHIE JKENTOrO TBEPIOIO BEIIECTBA! 'H AMP (500 MI'u, AMCO-
de) & 13.99 (ymmup.c, 1H), 12.10-11.71 (ymmp.n, 1H), 11.45 (yump.c, 1H), 8.53 (c, 1H), 4.27-
4.16 (m, 2H), 1.25 (1, J=7.1 T'y, 3H).
IIpomexxytounsiii  mpomykt 4. Junatpusa  S-cyawsduno-[1,2,4]tpuazonoll,5-
a|[1,3,5]Tpuazun-7-oasT
ONa
</N‘N SN
N

A A

B pacteop stun N-((1H-1,2,4-tpuazon-5-un)kapbamoruomwn)kapbamara (960 wmr, 4.46

SNa

mmouib) B EtOH (18 mun) nobasmnsiiu Boguslit pactBop NaOH (2N, 5.0 mi1, 10 MMoJIb), HarpeBau
1o kunenusa Ha 30 MUH, 3aTeM OXJaXJalIu IO KOMHATHOHN TemmepaTyphl. BeimaBmuii TBepabiii
0CaZIoK OT(UIBTPOBBIBAIIN Yepe3 CTEKJISTHHBbIN GUIbTp U npoMbiBaiu xoioausmM EtOH (2 x 20
MIT), TIOCJIE 4ero Cylman B BakyyMe npu 60°C B TeueHue | gaca, mosydasi 1ieJieBoe COeTUHEHUEe
(913 mr, 96%) B BUzE He coBceM Genoro Teepaoro semectsa: 'H SIMP (500 MI'y, JIMCO-ds) &
7.57 (¢, 1H).

IIpomexyTO4YHBIH IPOAYKT 5. 5-tuokco-5,6-nuruapo-[1,2,4|rpuazono[1,5-
a][1,3,5]rpuaszun-7(4H)-on

o)

</N;NJ\NH
NTNTSs
H

B pactBop S-cynbdumo-[1,2,4]tpuasono[1,5-a][1,3,5]tpuasun-7-onara nuuatpus (721
mr, 3.38 mmonp) B Boge (21 mu) mobGasnsimm BoxgHbid pactBop HCl (2H., 7 mu, 14 mmonb) u
nepememuBaid B TeueHue 10 muH. BpImaBmmii TBepablii OCaAOK OT(HUIBTPOBBIBAIUA Yepes3
CTEKJITHHBIA (uibTp, cymuin B BakyyMe npu 60°C B Teyenume 1 waca, mosydasi LeJeBOe
coenunenue (480 mr, 84%) B Buzie He coBceM Genoro Teepaoro semectsa: 'H SMP (500 MI'L,
JAMCO-ds) 6 14.23 (ymmup.c, 1H), 13.04 (yump.c, 1H), 8.17 (c, 1H).

IIpomexxyTounblii mpoaykt 6. S-(merwmnrno)-[1,2,4]rpuasono[1,5-a][1,3,5]rpuasun-

7(6H)-on
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B pactBop 5-tnokco-5,6-guruapo-[1,2,4]tpuazono[1,5-a][1,3,5]rpuasun-7(4H)-ona (149
mr, 0.881 mmonp) B TI'® (0.6 mu) nobasnsimu pactBop Merokcuna Hatpusi (0.5M pactBop B
metanose, 1.85 mur, 0.925 Mmounb) U mepeMemuBaiu B TeueHue 2 MuH. J{0OaBisLid pacTBOP
noamerana (1.0M B TI'®, 0.92 mn, 0.92 MMoOIB), U CMECh MEpEMELINBANIN B TeueHHe 16 4acos.
PacTBopurenu ynamsiii ynapuBaHHEM Ha POTOPHOM MCIIAPUTENE, OCTATOK CYCIIEHAHPOBAIHN B
Bone (5 mu) u unsrpoBamu. OTQUIBTPOBAHHBIA OCATOK MPOMBIBAIUA JIOMOJHUTEIBHBIM
KOJINYECTBOM BOABI (5 Mi1) U cywmin B Bakyyme npu 60°C B Tedyenue 1 vaca, monydas nejeBoe
coenunenue (80.5 mr, 50%) B Buze Genoro TBepaoro Bemectsa: 'H AMP (500 MTI'u, JIMCO-ds)
6 13.40 (yump.c, 1H), 8.31 (¢, 1H), 2.57 (¢, 3H).
ITpomexyTounbiii npoaykt 7. Tpustun atau-1,1,2-TpukapOokcunar
O

EtOzC/jkOEt
O~ "OEt

Jutun manonat (20 mui, 132 mMMosb) 100aBsUTM MO KaruisiM B STaHOJBHBIN PacTBOP
sTokcuzaa Hatpus (21 Bec.%, npumepno 2.65M, 50 mu, 133 mmons) B EtOH (80 mu) mpu 0°C u
nepememuBaid B TeueHue 30 mMuHyT. DTHa xjopauerat (14 mu, 131 mmonb) noGasmisiiu mo
KaruisiM, CMeCh KHUMATWIM 3.25 yaca W 3aTeM OXJIAXKJaJd 0 KOMHATHOW TemmepaTrypbl. Bce
JeTy4rle KOMIIOHEHTHI yAAJAIN yIapuBaHUEM Ha POTOPHOM HCIAPUTENIE, OCTATOK pa3aelisiiv
meskny EtOAc (400 mi) u Bomoii (300 mit), u ciou pasaensuii. OpraHu4ecKuil CJioi mpoMbIBAITU
HachIeHHbIM BOIHBIM pactBopoM NaCl (200 mur), cymwim Hax NaxSOs, ¢unmpTpoBamu u
yHapuBaJid B BakyyMme, monydas meneBoe coeamHeHue (30.5 r, 94% BBIXOJ HEOUHINEHHOTO
MpoykTa) B BUMe opaH:xkesoro macia: 'H SIMP (300 MI'u, CDCls) § 4.25-4.14 (m, 6H), 3.83 (T,
J=73Tu, 1H),2.92 (n,J=7.4Twn, 2H), 1.31-1.23 (m, SH).

IIpomexxytounbii  nponykr 8. JOtun  2-(2,4,6-TpHOKCOTeKCArHIpOMHPUMHUIUH-S -

win)amnerar
O
EtOzc/j/\)LNH
0] N /&O
H

Cwmecp TpusTHn 3Tas-1,1,2-tpukapbokcunara (30.5 r, 124 mmonb), MoueBuHbI (7.44 T,
124 MMoNB) U 3TAHONBHOTO pacTBopa 3ToKcuaa Hatpus (21 Bec.%, mpumepHo 2.65M, 73 wmu,

194 mmonp) B EtOH (180 ™) kumsatwim 17 4acoB, 3aTeM OXJIQXTAlIH O KOMHATHOH



188

TeMIepaTypsl. Bce neTyune KOMIIOHEHTHI YOASIN YIIapUBAHHEM HAa POTOPHOM HCIAPHUTENE U
nobasnsinm Boay (400 mu). {oGasnsimm Bogusiil 2H. pactBop HCI, noBoast pacteop no pH =3, u
cMmech skcTparuposain EtOAc (3 x 150 mir). O6benrHEeHHBIE OPraHUYECKUE SKCTPAKTBI CY LN
Hax NaxSOs, GuapTpoBaIM U yHIAPUBAIHN B BaKyyMe, mojydas nenesoe coequnerue (8.0 r, 30%)
B BUJIe KOPUIHEBOTro TBepaoro Bemectsa: 'H SAMP (300 MI'y, CDCIs) § 8.28 (yummp.c, 1H), 8.18
(ywup.c, 1H), 4.80 (yump.c, 1H), 4.18-4.08 (M, 2H), 1.30-1.25 (M, 3H).

ITpomesxyTouHbIi poaykT 9. Dt 2-(2,4,6-TpUXIOPIUPUMHINH-S-UIT)aLeTaT

Cl
Etozc/jf*N
cl N/)\CI

Cwmecpw atun 2-(2,4,6-rpuokcorekcaruaponupumuaus-S-unjanerara (8.0 r, 37.4 mmonb)
u DIPEA (10 mn, 57 mmonb) B okcuxjuopune docdopa(V) (50 mi) kunsatunu 3 yaca, 3aTeM
OCTOPOKHO BBUTHBAJIH B JiefsiHy 0 Bony (500 r) u nepemerunBaiu B TeueHue 1 daca. JloOasisiu
kapOoHat kamwms, aosons pH mo 3, u cmech skctparupoBamun EtOAc (3 x 200 mi).
OObenuHeHHble OpraHuyuecKre SKCTPakThl cymmin Hag NaxSOs, ¢uiasTpoBasn U ynapuBaiu B
BakyyMme. IloyueHHbII ChIPON OCTATOK OYMINAIM XpomaTtorpadueil Ha cuiamkarene (TpagHeHT
0-50% EtOAc B rekcane), moay4as neneBoe coenuHenue (3.20 r, 32%) B BHIOe HE COBCEM
6enoro Teepaoro semectsa: 'H SIMP (300 MI'u, CDCl3) 6 4.23 (xs, J = 7.1 ', 2H), 3.94 (c,
2H), 1.29 (1, J =7.1T'n, 3H).

IMpomeskyTounslit nmpoaykt 10. Itun 2-(4-aMHHO-2,6-TUXJIOPITUPUMHUIUH-S-HJT)aLieTaT

Cl
EtOZCT*N
H,N N/)\CI

B pactBop atun 2-(2,4,6-tpuxiopnupuMuanH-S-mwi)anerata (880 mr, 3.27 mmoinb) B
JIM®A (15 wmn) pobapmsim asup Hatpus (213 mr, 3.28 MMOab) W THepeMeIIuBaId TpPU
KOMHATHOH Temnepatype 2 4aca. Jlobasnsiu Boay (200 mu), u cmech skctparuposainu EtOAc (3
x 50 mu). OObenrHEHHBIE OpraHWYeCKHe KCTpakThl cymuian Hajx NaxSOs, ¢ubTpoBamu u
ynapusasiu B BakyyMe. [Tonyuennsiii ceipoii octatok (1.02 r, konmudects.) pactBopsiin B TI'® (7
mi1) 1 Boze (3.5 mun), 3arem mobasnsiin pactBop Tpumerwidocpuna (1.0M B TI'D, 3.5 mu, 3.5
MMOJIb) U ITEPEMELINBAIIN TPU KOMHATHOH Temnepatype 20 gacos. Jlobasnsmu EtOAc (75 mn), u
OpraHUYecKUi CJoi mpombiBamu Bomod (2 x 20 mur), cyummu Han NaxSOs, ¢umpTpoBanu u
ynapuBaiy B BakyyMe. [lonydeHHbIH ChIpOH OCTaTOK OUHINAH XpoMaTorpaduel Ha CHINKaresie
(rpanuent 0-80% EtOAc B rekcane), monydast neneBoe coenunenue (517 mr, 64% 3a 2 craaun)
B BUjle Oenoro Teepaoro semectsa: 'H AMP (300 MI'u, CDCI3) § 5.73 (yump.c, 2H), 4.20 (B, J
=7.1T1, 2H), 3.66 (c, 2H), 1.29 (1, J=7.1 'y, 3H).
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ITpomesxytounsiii npoaykt 11. 2,4-muxnop-SH-nmuppono[2,3-d|mupumunun-6(7H)-oH
Cl
~N
7 N | N/)\CI
H
B pactBop stHn 2-(4-amuHO-2,6-nuxnopnupuMunuH-S-unm)auerara (197 wr, 0.788
mMmoJb) B JIM®DPA (8 mi) npu 0°C nobasisuu rugpun Hatpust (60% aucnepcusi B MUHEPAJIbHOM
macie, 70 mr, 1.75 mMmonb) u nepemermnBaiu B Teuerne 40 muH. J{00aBsiIv BOIHBIN pacTBOP
xynopuna nutust (5%-Heiii pactBop, 40 mun), u cmech skcrparupoBanun EtOAc (3 x 50 wmm).
OOpenuHeHHbIE OpraHMYecKue 3KCTpakThl cymmu Hax NaxSO4, GunbTpoBaNu U yrnmapusaiud B
BakyyMe. OcTaTtok oummanu xpomarorpadueit Ha cunukarene (rpagueHt 0—10% meranona B
JIXM), nonyuas uenesoe coemuneHue (46 mr, 29%) B BUIE KEJITOrO TBEPAOro BemecTsa: 'H
SAMP (300 MI'y, IMCO-ds) 6 12.02 (yump.c, 1H), 3.65 (c, 2H).

IIpomesxyTounsiii npoaykt 12. 2,6-guxnop-7-metun-7H-nypun

H 3Q Cl
.g
<\N | N/)\CI
B pactBop 2,6-nuxnop-7H-nypuna (1.05 r, 5.56 mmonb) B TI'® (8 mu) mpu 0°C B
atMocdepe azora nodasnsiin NaH (60% B MunepanbHOM macie, 525 mr, 13.1 MMoJb) B OJUH
npueM H, nociie nepemewmnBanus B redenue 30 munyT npu 0°C, nobasisuin nogmeran (0.38 mu,
6.12 mmonb). Peakimonnyro cmech nepememuBanu npu 0°C B Tedenue 1 daca u 3ateM mpu
KOMHaTHOW Temneparype 16 wuacoB. Ilocie 3TOro peakUMOHHYIO CMeCh pa3OaBisuiu
nobasnenrieMm EtOAc w mpoMbIBamu BOAOH M HACHIIIEHHBIM pPACTBOPOM XJIOPHIA HATPHSL.
Opranuveckuii CJI0H ynapuBaIH MPpH MOHWKEHHOM JAaBJICHUH, U TIOJYYESHHbIH OCTATOK OYHIIAN
METOZIOM KOJIOHOUHOM xpomarorpadum (cumukarens, 0-30% EtOAc B CH:Cly), momyuas
u3oMepsl 2,6-nuxiop-9-metmn-O9H-nypun (491 mr, 43%) u 2,6-quxnop-7-metin-7H-nypun (312
mr, 28%): ESI MS (M+H) 203; 2,6-nuxnop-9-metun-9H-nypun 'H SIMP (300 MI'n, JIMCO-ds)
5 8.69 (c, 1H), 3.83 (c, 3H), u 2,6-muxnop-7-metun-7H-nypun 'H AMP (300 MI'n, JIMCO-ds) &
8.81 (c, 1H), 4.07 (¢, 3H).

IIpomexyTtounsli npoaykr 13. 8-bpom-2,6-nuxnop-7-metun-7H-nypun

H3q Cl
10
Br—&
N N/)\CI

Cycnensuto 2,6-guxnop-7-merun-7H-nypuna (250 mr, 1.23 mmons) B TT'® (10 M) B

armocepe azora oxnaxnanu o —78°C, u 3arem nobasmsimm LDA (2.0M pactBop B cMmecu
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TI' ®/renran/>Tundenzon, 1.80 wmu, 3.60 MMonb), mody4as TEMHBIH pacTBOP, KOTOPBIH
nepememuBain B TedeHne 15 muH. I[locne storo mobaemsuim pacteop 1,2-mubpom-1,1,2,2-
tetpaxyopnenTana (1.20 r, 3.69 mmonp) B TT'® (2 M) U pEakIMOHHYIO CMECh MEPEMEIINBAIIH
npu —78°C B Teuenme 1 uaca. JloGammsin HaceimeHHbd pactBop NHaCl, m 3atem cmech
skctparuposanu EtOAc. Opranndeckuii CIOW CyLIMIN Haja CyJdb(paToM HATPUS M YIapHBAJIH.
OcraTok oOuHMIIaTM METOAOM KOJOHOYHOH xpomarorpadpum (cunukarens, 0-3% MeOH B
CHxCl2), monyuas 8-6pom-2,6-guxinop-7-merun-7H-nypun (135 mr, 39%): ESI MS (M+H) 281,
'H SIMP (500 MI', IMCO-ds) & 4.02 (c, 3H).

IIpomesxyTOuHbIN POAYKT 14. 2,6-1uxnop-7-MeTui-8-nponokcu-7H-nypun

HeG  HG ¢

NSy
<12
NNl

I'mppun nvatpus (60% B MunepasbHoM Macie, 20 wr, 0.50 MMOJb) OCTOpPOKHO
nobaBism B H-nponanon (35 wmr, 0.58 mMmonb), mojydasi pacTBOp, KOTOPBIH HOOABISUIN B
pactBop 8-Opom-2,6-puxnop-7-meruin-7H-nypuna (125 wmr, 0.44 mmomp) B TI'® (2 mi).
ITony4yenHyro cMech epeMelnnBaIi Npyu KOMHaTHON Temnepatype 1.5 gaca. [locne 3Toro cmech
yIapuBaJid, U OCTATOK OYHINAJIH METOIOM KOJOHOYHOW Xpomatorpadun (cummkarenb, 0—10%
EtOAc B CH2Cl2), nonyuas 2,6-quxjop-7-meTun-8-nponokcu-7H-nypun (68 mr, 59%): ESI MS
(M+H) 261; 'H AMP (500 MTI'u, IMCO-ds) & 4.58 (T, J = 6.5 T'u, 2H), 3.74 (c, 3H), 1.87-1.81
(M, 2H), 1.01 (1, J =7.4 Ty, 3H).

IIpomeskyTounblii poaykt 15. 2-bpom-5,7-auxnoptuazono| 5,4-d jnupumuanx

Cl
Ty
Br
S N/)\CI

PactBop 2-6pom-5,7-auxnopruazono|S,4-dnupumuanna (180 mr, 0.87 mmons) B TTO (8
mi1) B atMoc(epe aszora oxnaxnganu 1o —7/8°C. Memnenno nobasmsuin LDA (2.0M pactop B
cmecu TT'@/renran/s>Trnbdenson, 1.30 mut, 2.60 MMOb), B CMeCh MepeMelnBaiIu B TedeHne 10
muH. ITocne storo mobasmsun pacteop 1,2-gubpom-1,1,2,2-rerpaxnopnentana (850 mr, 2.61
mMMoJb) B TI'® (2 mut), 1 peakuMOHHYIO cMech nepementnsany npu —7/8°C B Teuenue 1.5 vacos.
Hobasnsnu HaceimenHbiii pactBop NHaCl, u cmecw skcrparupoBamu EtOAc. Opranndeckuii
CJION cymmin Han cyib(aroM HaTpus U ynapuBain. OCTaTOK OYMINAIN METOIOM KOJOHOYHOH
xpomatorpadpum  (cmnmukarenap, 0-20%  EtOAc, rekcan), monydas  2-Opom-5,7-
muxioptrazono| S,4-dmupumunns (134 mr, 54%): ESIMS (M+H) 284.

ITpomesxyTounslii mpoaykt 16. (E)-6-Xnop-5-((4-xnopdennn)ina3eHun) TIpUMHIuH-2,4-

ITUaMUH
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HoN N NH,

B cycnemsuro 4-xmopanmnuHa (1.28 1, 10 mmons) B Bome (9 wmu) mobammsim
koHueHTpuposanHyto HCI (2.75 mu, 33 mmonb) u nepemennnsanu B TedeHne 10 munayT. PacTBOp
NaNO2 (725 wmr, 10.5 mmons) B Bozme (9 mu) mobaBmsimm mo kamwmsiM npu 0°C, momydast
npo3padHbiil pacTBOp. B oTnenpHON konOe, ykeycHyro kucioTy (45 mut, 81 mmons) u NaOAc (18
r, 216 MMOJb) 100ABISIM B CYCHEH3UIO O-xjopnupuMuans-2,4-nuamuHa (1.3 1, 9 Mmonb) B
Boze (45 mur). 3areM OMUCAHHBIN BBIIIE NMPO3PAYHBIA PACTBOP IMPUKAIMBIBAIN B IMOJYYEHHYIO
CYCHEH3MI0, U PEAKLHOHHYI0 CMeCh IepeMeIluBaIM B TEYEHWE HOYM IPU KOMHATHOH
Temneparype. BrimaBmuii TBepAbI OCAAOK OTAESUIM (PUIBTPOBAHHEM, MOJydYas LEJNEBOE
coemunenue (3 r, >100%): 'H SIMP (300 MI'u, IMCO-ds) 8 9.26 (c, 1H), 8.17 (¢, 1H), 7.81 (xn,
J=87TIu,2H), 7.54 (n, ] =8.7T'y, 2H), 7.34 (ymup.c, 2H).

IIpomesxyTounslii npoaykt 17. 6-Xnopnupumuaus-2,4,5-TpuaMuH

Cl

HoN N/)\NHZ

B cycnensuro (E)-6-xm0p-5-((4-xnopdhennn )auazeHmwn)nupumMuans-2,4-nuamuna (2.2 r,
7 Mmonb) B TI'® (70 mut) nobasisuin ykcycHyro kucioty (10 miut), 3aTemM HUHKOBYIO TbUTh (3.3 T,
50 mmonp) pu 0°C. PeakMOHHYIO CMeCh NepeMeInnBajin B TedeHue 30 MUHYT, MOCIE Yero
¢dunbTpoBaNM Yepe3 cioil uenuta. PUIbTPAT yHApUBAIU TPU TOHWKEHHOM MAABIEHUH, U
OCTaTOK OYHIIAId MeToaoM xpomartorpadpuum Ha cumkarene (0-30% 90:9:1 cmech
CH2Cl2/CH30OH/konnentpuposannbii NH4OH B Cl2Cl2), monyuas neneBoe coenunenue (300
mr, 27%): 'H IMP (500 MT'u, IMCO-de) & 6.33 (c, 2H), 5.48 (¢, 2H), 3.88 (c, 2H).

IIpomesxyTounslii npoaykt 18: 7-Xnop-3H-[1,2,3 rpuazono[4,5-djnupumunun-5S-amMuH

Cl
.y
N
” | N/)\NHZ
B pactBop 6-xmopriupumunus-2,4,5-tpuamuna (290 mr, 1.8 mmons) B Bozme (25 M) u
ykcycHol kucnote (6 mu) gobasisum pactsop NaNO2 (150 mr, 2.16 mmons) B Bone (3 Mi1) npu
0°C. ITocne 1 yaca mpu 0°C, BBIMABIINH TBEPAbIH 0CATOK OT(QHIBTPOBBIBAIN U MPOMBIBATIH HA

¢unbTpe Bomoit. Tmepmeiii ocrtatok Ha ¢unbTpe pactBopsiii B EtOH wu ymapusamun npu

MOHM)KEHHOM JIaBJICHUH, TTOJTy4asi LEJIeBOE COEIMHEHNE B BUIE CEpOro Teepaoro Bemecrna (150
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mr, 49%): 'H SIMP (300 MT'w, AMCO-ds) & 15.90 (c, 1H), 7.49 (c, 2H).

ITpumep 1. O6mas meronuka A

i 3
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i-A iii-A

CMmecp BBIOpAaHHOrO MUPPOJONUPUMUAMHA WM mypuHa 1-A (1 3kB.), BBIOpaHHOTO
aMHUHOMETHJIBHOTO reTeporukia win oensmiamuna 1i-A (1.1 3kB.), u TpudTnnamuna (NEt3) umu
mumzonponmwTuiamuba (DIPEA) (1.5-3.5 skB.) B moaxopsiiem pactBopurese (Hanpumep, 1,4-
muokcad, TI'®, EtOH, v-BuOH) nepememuBanu npu 50-150°C B peakimoHHON KojOe wiu
repMETUYHO 3aKPBITOH MPOOUpPKE 0 MOMEHTA 3aBEepIIEHUs PeaKLUU COracHo AaHnHbiM LC-MS
wumn TCX ananuza. [locne 3aBepiieHHs, PEAKLMOHHYIO CMECh OXJIAXKOANd O KOMHATHOMN
temrepatypbl, pasdasmsumn CH2Cl m mpombiBanu  HackimeHHbIM pactBopoM NaHCOs.
Oprannueckuii SkcTpakT cymmwid Hax NaxSOs, uiabTpoBain M ynapuBaiu NMpU MOHWKEHHOM
naBneHny. OCTaToK OT ymapuBaHWs OYMINAIM METOJOM Xpomarorpaduu Ha CHIIHMKaresne
(TUITUYHBIE JTIOEHTHI BKJIIOYAIH, Hampumep, cmech rekcana u EtOAc, wimm cmecs CH2Clz u
MeOH, unmu 80:18:2 cmecys CH2Clo/CH30H/xonuenTpupoBanubiii NH4OH), mony4vas ueneBoi
nponykT iii-A. CTpyKTypel TpPOAYKTOB, TOJyYeHHBIX cormacHo OOmeit metoamke A,
noxTeepskaaau Meronom 'H SAMP u/umm Macc-CrieKTpOMETPHHL.

[pumep 2. O6was meronuka B

||Q1
RE-L

H
ii-B

iii-B

Cmecr BbIOpaHHOrO  XJjopnupazojonupumuanHa i1-B (1 s5kB.), BBIOpaHHOTO
aMUHOMETHJIPHOTO reTeporukia win oensmiamuna 11-B (1.1 3xB.), u Tpustinamuna (NEt3) umu
mnmzonpornmTwiiamuba (DIPEA) (1.5-3.5 skB.) B mogxopsiem pactBopurese (Hanpumep, 1,4-
mnokcad, TI'®, EtOH, s-BuOH) nepememmBamu mpu 50-150°C B repMeTHYHO 3aKpBITOH
npoOupKe 10 MOMEHTa 3aBeplueHus: peakuuu cornacHo naHHbIM LC-MS w/nmmn TCX ananmza.
ITocne 3aBepiIeHns], pEaKLIMOHHYIO CMECh OXJIAXKIAJIH IO KOMHATHOM TeMIepaTy pbl, pa30aBIisiiin
CH2Cl2 u nmpomeiBaimu HaceimeHHbIM pactBopoM NaHCOs. Opranudeckuil 3KCTPakT CYLIMIIN

Hanx NaxSO4, punbTpoBaiu U ynapuBaiu MpH MOHIKEHHOM JaBjieHuH. OCTaTOK OT yIapHBaHUS
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OYMIIAINA METOAOM XpoMaTorpaduu Ha CHIIMKarese (THIHYHBIE 3JIF0EHTHI BKIIIOYAJIH, HATIPUMeED,
cvech rekcaHa U EtOAc, wiu cmech CH2Clz u MeOH, wnu 80:18:2 cmecs CH2Cl2/CH30H/
koHueHTpupoBaHHblii NH4OH), momyudas neneBoii mpoxpykt iii-B. CTpykTypel mpOAyKTOB,
nojiyueHHbIx corsacHo O6melt meromuke B, nmontsepxnamu meronom 'H SMP w/unm macc-
CHIEKTPOMETPHUH.

ITpumep 3. O6mas meronuka C
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Cranus 1. O6mas metoauka C1 mnst popMupOBaHUs My pUHOBOTO KOJIbIIA

Cwmechb 5,6-nrnamunoypauun cyibdara i-C unu 6-xnoprnupuMuani-4,5-nmuamuna (1 5kB.),
BBIOpaHHOM KapOoHOBOH KucnoTel min ampuixiopuaa ii-C (1.1 sxs.), POCls (4 mn/100 mr i-C) u
NH4Cl (6 3xB.) nepemermainu mpu 100°C 10 MOMEHTa 3aBEepIIEHUS PEAKIIH COTIACHO JaHHBIM
LC-MS wumu TCX ananusa. PeakunoHHYI0 CMeCh OXJIaXJaJi O KOMHATHOW TeMIlepaTypbl U
OCTOPOKHO BBUIMBAJIN HA JieNl (OCTOPOXKHO: 3K30TEPMHUYHAsI PEAKLHsi IpU JOOABIEHUU B BOAY).
3Hauenune pH moBomwnu no ~7 nmobaBneHueMm koHueHTpupoBaHHoro NHisOH, mocie uero
BOJHBIN cyioi skcTparuposanu EtOAc (2x), 1 00beTUHEHHbIE OPraHUYEeCKHE SKCTPAKTHI CY LN
Hag Na2SO4, GuapTpoBany M ynapuBajid NPy MOHWKEHHOM AaBiieHHH. OCTaTOK OT yrapUBaHUS
OYMIIAIA METOAOM XpOoMaTorpaduu Ha CHIIMKaresie (THITHYHBIC 3JIF0EHThI BKJIIOYAJIH, HATIPUMED,
cvech rekcana U EtOAc, wiu cmech CH2Cl2 u MeOH, unmu 80:18:2 cmecs CH2Cl2/CH30H/
koHueHTpupoBaHHblii NH4OH), monydas neneBoii mpoaykt 1ii-C. CTpyKTypel TPOIYKTOB,
nojtyueHHbIx cornacHo O6meit metonuke C1, moareepsxknanu metonoM 'H SMP u/unu macc-
CHEKTPOMETPHUH.

Cranus 2. Obmas metoamnka C2 nobapneHust aMiuHa

Cwmech BbiOpanHoro xjopnypuHa 1ii-C (1 3kB.), BBIOPaHHOTO AMHUHOMETHIILHOTO
rerepornkia win  OemsmnammuHa  iv-C - (1.1 skB.), u TpwdTMnammHa (NEt3) wm
mmmzonpormTwiamuda (DIPEA) (1.5 skB.) B momxopsmem pactBopurene (Hampumep, 1,4-
mnokcal, ~0.25 M) mepememuBanu npu 5S0-150°C B repMeTHYHO 3aKpBITOH MpOOHpKE A0
MOMEHTa 3aBepiueHus peakuuu cornacHo naHHbIM LC-MS w/nmu TCX ananuza. PeakunoHHyro
CMeCh 3aTeM OXJAaKAalh 10 KOMHaTHOW Temmneparypsl, paszbasmsmn CH2Cla m mpombiBamu
HacelmieHHbIM pacTBopoM NaHCOs. Opranudeckuit sxctpakt cymmiu  Hag Na2SOs,

(I)I/IJ'IprOBaJ'II/I " yhnapuBajvd NIPHU NOHUKCHHOM HOaBJICHUU. OcraTok oT yhnapuBaHus O4YHUILAINA
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METOZIOM Xpomarorpaduu Ha CUJIMKaresie (TUIUYHBIC JIFOEHTHI BKJFOYAJH, HAlpUMeEp, CMECh
rekcana u EtOAc, wm cmece CHxClz uw  MeOH, wm 80:18:2 cmech
CH2Cl2/CH30H/konnentpuposansbiii NH4OH), monyuast nenesoit nponykr v-C. CTpyKTypbl
NpOAYKTOB, MOAy4YeHHbIX cornacHo Obmei meromuke C2, moaTeepxnamu meropom 'H SIMP
W/HITH MacC-CIIeKTPOMETPHUH.

ITpumep 4. O6mmast meronuka D
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Cranus 1. 2,6-guxnop-9-(rerparuapo-2H-nupan-2-un)-9H-nypun

2,6-muxnopnypuH i-D (1 2xB.), quruaponupan (1.05 5kB.) ¥ napa-TosyoNcyabPOKHCIOTY
(0.11 skB.) B EtOAc (~0.5 M) mnepememmBanu npu 65°C B Teuenue Houu. [locne 3TOro
PEAKLMOHHYIO CMECh OXJIAKAAIH IO KOMHATHOH TeMIepaTypbl U MPOMBIBAIN HACHIIIEHHBIM
pactBopom NaHCO3, 3aTeM HACBHIEHHBIM PACTBOPOM XJIOpUAA HATpus. PacTBOp CyILIMIM Han
Na:SO4, ¢unerpoBanu W ynapuBady NPH TOHMKEHHOM JAaBJICHUH, TOJNy4Yas MPO3PAUHBIMI
ocratok. Ocratok or ymapuBanus pactupann B MeOH u oOpasoBaBiueecsi Oenoe TBepaoe
BEIIECTBO BBIIESUTH (PUIBTPOBAHUEM IO BAaKyyMoOM, mojyyas ii-D B Bume Oejioro TBepmoro
Bemectsa; ESI MS (M+H) 273.

Cranus 2. 8-6pom-2,6-nuxnop-9-(rerparunpo-2H-mupan-2-nn)-9H-ny pun

B pactBop 2,6-nuxnop-9-(rerparuapo-2H-nupan-2-un)-9H-nypuna ii-D (1 3xB.) B TT'®
(~0.1 M) nobGasmsmu LDA (3 3xB.) npu —78°C u nepemermmBanu B Teuerne 20 munyT. [locne
3TOrO MeIuieHHO nodasisu pactBop nudpomrerpaxnopnentada (DBTCE, 3 sks.) B TT'® (~0.4
M) u nepememnBanmu npu —78°C B Teuenne 90 MuHYT. Peakimuro racuin HACBIIICHHBIM
pactBopom NHsCl u pazbasmsuiim EtOAc. Cnou pasnensuii, U OpraHu4decKuil CJIOH MPOMBIBAIIN
HACBIIIEHHBIM PAaCTBOPOM XJopuzaa Hatpus, cyumn Hajg Na:SOs, ¢punbTpoBanu u ynapusain
NPU MOHMKEHHOM JaBjieHnH. OCTaTOK OT yMapHUBaHUs OYHUINAIA METOIOM Xpomarorpaduu Ha
cunukaresie (EtOAc/rexcan), nonyuyas uejiesoe coenunenue iii-D. 'H AMP (500 MI'u, IMCO-
de) 5.69 (nm, J =11.5, 2.5 I'y, 1H), 4.09-4.05 (m, 1H), 3.71 (to, J = 11.5, 3.5 I'u, 1H), 2.83-2.75
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(M, 1H), 2.02-2.00 (M, 1H), 1.96-1.93 (M, 1H), 1.78-1.69 (m, 1H), 1.66-1.58 (M, 2H).

Cranus 3a. 8-Opom-2-xmop-9-(tetparuapo-2H-nupan-2-mn)-N-(Tuazon-2-unmerwn)-9H-
Iy pUH-6-aMUH

8-bpom-2,6-nuxnop-9-(terparunpo-2H-nupan-2-mn)-9H-nypun (1 9KB.), 2-
(amuHOMeTH)THA30 auruapoxiopua (1.1 skB.) u TpudTHnamue wim DIPEA (3 skB.) B 1,4-
mokcane (~0.4 M) mnepememmBanM IpU KOMHATHOH TeMmepaType B TEUEHHE HOYM.
PeakunoHHy0 CMeCh 3aTeéM yhapuBajH IMPH TMOHIKEHHOM MAABIEHHM U OYHINAIN METOJOM
xpoMatorpadun Ha cunmkarene (EtOAc/rekcan), monyuasi ueneBoe coenuHenue (iv-D(a)) B
BUJIE JKeNToro Teepaoro semectsa. 'H SIMP (500 MI'u, IMCO-ds) § 9.29 (¢, 1H), 7.73 (n, ] =
3.5Tn, 1H), 7.60 (m, J =3.0 I'u, 1H), 5.58 (gn, J = 11.0, 2.0 I'y, 1H), 4.89 (1, J = 6.0 I'y, 2H),
4.06 (c, 1H), 3.66 (tn, J =11.5, 3.5 'y, 1H), 2.87-2.78 (m, 1H), 2.00 (¢, 1H), 1.90-1.85 (M, 1H),
1.74-1.55 (m, 3 H).

Cramust 3b. 8-Opom-2-xnop-N-(nupuans-4-unmerun)-9-(terparunpo-2H-nupan-2-m)-
O9H-nypuH-6-aMuH

8-bpom-2,6-nuxnop-9-(terparuapo-2H-nupan-2-un)-9H-nypus, 4-
(amunomermn)mupuauH (1.1 3kxB.) u TpudTnnamus win DIPEA (1.5 3kB.) B 1,4-nuokcane (~0.4
M) nepemernyBany Npu KOMHATHOW TeMIepaType B T€UeHHE HOUM. PeakIMOHHYIO CMeCh 3aTeM
yIapUBaJIX NPU MOHWKEHHOM JIaBJICHUH U OYMINAIM METOIOM XpoMarorpaduu Ha CHIIHMKaresne
(EtOAc/rekcan), nmony4vast ueneBoe coenunenue (iv-D(b)) B Buae JKeNTOro TBEpAOrO BELIECTBA.
'H SIMP (500 MI'u, CDCl3) & 8.57 (an, J = 4.5, 1.5 ', 2H), 7.253-7.250 (M, 2H), 6.08 (ymmp.c,
1H), 5.67 (nn, J = 11.5, 2.5 T'u, 1H), 4.83 (ywwup.c, 2H), 4.19-4.16 (M, 1H), 3.71 (T, J = 12.0,
2.5 T, 1H), 2.96-2.90 (M, 1H), 2.12-2.09 (M, 1H), 1.86-1.59 (M, 4H).

Cramus  3c.  8-Opom-2-xyop-N-(mupumunus-4-unmernn)-9-(terparunpo-2H-nupan-2-
wn)-9H-nypuH-6-amMuH

8-bpom-2,6-nuxnop-9-(terparunpo-2H-nupan-2-mn)-9H-nypun (1 9KB.), 4-
(amuHOMeTHI)IpUMHUIUH ruapoxyopua (1.1 skB.) u TpusTHnamun wim DIPEA (2 5kB.) B 1,4-
mokcane (~0.4 M) mnepememMBamM TpU KOMHATHOW TeMIepaType B TEUCHHE HOYM.
PeakunoHHy0 CMeCh 3aTeéM yhapHuBajd MPH MOHMKEHHOM MAABIEHHH U OYWINAIH METOIOM
xpoMatorpadpun Ha cunmkarene (EtOAc/rekcaH), monyuasi ueneBoe coemuHenue (iv-D(c)) B
BUJIE JKeJITOro TBepaoro semectsa. 'H AMP (300 MI'u, CDCI3) 8 9.19 (m, J = 1.5 ', 1H), 8.70
(n,J=54Tu, 1H), 734 (n, J = 5.7 I'y, 1H), 6.94 (ywup.c, 1H), 5.68 (ax, J = 11.4, 2.4 I'u, 1H),
4.90 (ymwup.c, 2H), 4.20-4.16 (m, 1H), 3.72 (tno, J = 12.0, 2.7 ', 1H), 3.00-2.88 (m, 1H), 2.13-
2.04 (m, 1H), 1.87-1.59 (m, 4H).

Cramus 3d. 8-6pom-2-xmop-N-(dypan-2-unmerin)-9-(terparuapo-2H-nupan-2-mm)-9H-

Iy pUH-6-aMUH
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8-bpom-2,6-nuxnop-9-(terparuapo-2H-nupan-2-un)-9H-nypus (1 3xB.), dypdypunamun
(1.1 »xB.) u TpwsTIwinamun wim DIPEA (2 3kB.) B 1,4-nnokcane (~0.4 M) nepemernnBain npu
KOMHATHOH TeMIlepaType B TeueHHe HOYH. PEeakIMOHHYI0 CMeCh 3aTeéM yIapuBaJINd TIpU
NOHW)KEHHOM JIaBJICHUH U OYHINAIA MEeTOIoM XpoMaTorpadun Ha cunukarene (EtOAc/rekcan),
nonyuas uenesoe coenunenue (iv-D(d)) B Bume sxentoro Teepmoro semectsa. H SIMP (500
MI'u, AIMCO-ds) 8.95 (¢, 1H), 7.56 (c, 1H), 6.38-6.37 (m, 1H), 6.26 (n, J = 2.5 ', 1H), 5.56 (x,
J=10Tn, 1H), 4.60 (n, J = 5.5 I'y, 2H), 4.06-4.03 (m, 1H), 3.66 (tn, J=11.5, 3.5 ', 1H), 2.85-
2.78 (m, 1H), 1.98 (n, J =13.5T', 1H), 1.88-1.85 (M, 1H), 1.71-1.67 (M, 1H), 1.59-1.55 (m, 2H).

Cranus 4a. O0mas meroauka D1 s popmuposanus C8-aakokcH MypHUHOB

B cmech BbIOpaHHOro mpomexyTouHoro mponykra iv-D(a-d) (1 skB.) u BbIOpaHHOTrO
aJKUJIOBOro cnupTa (M30bITOK, >10 5KB.) B MHUKPOBOJHOBOM BHasle NOOABIISAIN TPET-OyTOKCHT
kamust (2-10 »skB.). 1,4-lmokcan wimu TI'® (~03 M) MOXHO MNPUMEHITH B KadeCTBe
pacTBOpuUTENs, IPH HEOOXOMUMOCTH. Buany repmerndHo 3akpbiBanu U Harpesanu mpu 60-80°C
IO MOMEHTa 3aBepuieHusi peakuuu corjacHo panHeiM LC-MS w/mmm TCX ananumsa.
Peakunonnyro cmech 3atem pazbapimsuin EtOAc, mpombiBaid BOIOM, 3aTEM HACBILICHHBIM
pactBopoM xyopuaa Hatpus. Opranwueckuit ciodi cymd Haa NaxSOs, ¢(uiasTpoBaiH,
yIapUBAJIX MPH NOHIKEHHOM JIaBJICHUH, M OYHIIAIH METOIOM XpoMarorpaduu Ha CHIIMKaresne
(TUITUYHBIE AJIIOEHTHI BKIFOYaIH b0 cMmech rekcaHa u EtOAc, nmubo cmece CH2Clz u MeOH,
mibo 80:18:2 cmech CH2Clo/CH30H/ xonuentpupoBanubiii NH4OH), monydasi ueneBoi
npoaykt v-D. CTpykTypbl MNPOAYKTOB, TMOJy4YeHHbIX corynacHo OOmel wmeroguke DI,
noaTeepskaaau meronom 'H SAMP u/uau Macc-CrieKTpOMeTpHHU.

Cranus 4b. O6was meronuka D2 ninst popmuposanusi C8-aiKoKCH Iy pUHOB

B cmecp BbIOpaHHOro mpomexyTouHoro mponykra iv-D(a-d) (1 3kB.) u BbIOpaHHOTO
aNKuIoBOro cnupta (2— >10 5KB.) B MUKPOBOJIHOBOH BHajIe TOOABISLTH THAPUA HAaTpus (2 5KB.).
1,4-Inokcan wmn TI'® (~03 M) MOXKHO TNPUMEHSATH B Ka4eCTBE pPACTBOPUTENS, MpPU
HeoOxomuMocTH. Buany repmermyHo 3akpeiBasii u HarpeBanu mnpu 85°C nmo MoMmeHTa
3aBepieHus: peakiuu coracHo aaHHbM LC-MS w/umm TCX ananuza. PeakmoHHYr CMeCh
3areM pazbaBmsuin  CH2Cl,, mnpombiBamm HackimeHHbIM pactBopoM NH4Cl u  3atem
skcrparuposasiu CH2Cla. Opranudeckuie CJIOM MPOMBIBAJIA HACHIIIEHHBIM PACTBOPOM XJIOPHIA
Hatpust, cymmid Han NaxSOs, (unbTpoBany, ymapuBaid NpPU NOHWKEHHOM JaBJICHUH, U
OUYHMINAIA METOAOM XpoMaTorpapuu Ha CHIIMKarejie (TUIMHYHBIE 3JIFOEHTHl BKIFOYAIH CMECh
rekcana u EtOAc wmm cmece CHCla uw  MeOH wmm 80:18:2  cmecs
CH2Cl2/CH30OH/konnentpuposansbii NH4OH), nonygast nenesoii npoaykt v-D. CtpykTypsl
NPOAYKTOB, MOdy4YeHHbIX cornacHo OOmei meroxuke D2, moarsepxaamu merogom 'H SMP

W/ITN MacC-CIIEKTPOMETPHH.
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Cranus 4c. O0mas meroanka D3 s popmuposanus C8-aakoKcH MypHUHOB

B cmech BbIOpaHHOro mpomexyTouHoro mpoxykra iv-D(a-d) (1 3kB.) u BbIOpaHHOTO
ankwmioBoro crimpta (20 3kB.) B 1,4-nmuokcane (~0.4 M) nobasnsuin 2H. pactBop NaOH (1 wmu).
Peakunonnyro cmech Harpesaiu rpu 85°C 10 MOMEHTa 3aBEPIIEHHS PEAKIIHU COTJIACHO JaHHBIM
LC-MS w/umn TCX ananuza. Peakunonnyro cmecwp 3areMm pasbasmsimn CH2Clz, mpombiBamm
HaceimeHHbiM pactBopoM NHsCl, u 3atem skcrparupoBamum CH2Clz. Opranudeckue ciou
NPOMBIBAJIM HACBHIIEHHBIM PAaCTBOPOM XJjopuaa Hatpus, cymmiau Haa NaxSOs4, ¢unbTpoBany,
yHapuBaJIU NP MMOHWKEHHOM JaBJIEHUH, U OYMIIAIN METOJOM XpoMaTorpaduu Ha CHIHKaresie
(TUnUUHBIE 3MO€HTHI BKMoudanu cMech rekcaHa U EtOAc mmm cmecs CH2Cl2 u MeOH wnu
80:18:2 cmecyr CH2Clo/CH30H/konuentpuposanneiii NH4OH), monyuast neneBoit nponyxt v-D.
CTpyKTypBl IPOAYKTOB, MOJTYy4YEeHHBIX cornacHo OO0mel Metoanke D3, monTeepkaain METOAOM
'H SIMP w/unu mMacc-CieKTpOMETpHUH.

Cranus 5. O6mas meronuka D4 mist cusitust THP-3ammmTe!

B pactBop THP-zammmennoro anxokcumypuna v-D (1 skB.) B MeOH (~0.07 M)
nobasmsmn TOYK (u30yTok, >20 5kB.) npu 0°C. PeakMOHHYI0 CMeCh 3aTeM HArpeBajiil IpH
45-70°C mo momeHTa 3aBepiueHusi peakiuu cornacHo naHHeM LC-MS w/nnmu TCX ananumsa.
PeakiiionHy10 CMech ynapuBajii NPU MOHIWKEHHOM HaBiieHuH, nocie dero paszdasmsum CH2Cla
U npoMbiBaiy HacbimeHHbIM pacTBopoM NaHCOs. Boanbiii cnoii skctparuposanun CHaCla, u
OoOBbeIMHEeHHbIE OpraHuveckue ciou cymmwi Haa NaxSOs, (UIBTPOBANH, YMAPUBAIH TPU
NOHW)KEHHOM JIaBJICHMM WM OYHINAJIM METOIOM XpoMaTorpaduu Ha CHIHKareyne (TUIHYHBbIE
AMIOCHTHI BKJIIOUaiu cMech rekcana u EtOAc uimm cmecs CH2Clz 1 MeOH wmim n 80:18:2 cmech
CH2Cl2/CH30H/konuentpuposannbii NH4OH), mony4vast ueneBoit npoaykt vi-D. CTpykTypbl
NPOAYKTOB, MOMy4YeHHbIX cornacHo OOmei meronuke D4, moarsepxnamu merogom 'H SIMP
W/JTH MacC-CIIEKTPOMETPHH.

Ipumep 5. O6wmas meronuka E

i g i
G
R~ L ii-E R N7 : N~
R'”‘RBNH RA Ny o RA  No_=y
Br—é’ )\ N=C | | MeoH N=C )
RS CTeaud 1 RE ‘[;q N~ RS cram 2 RB [‘-l N” RS
i-E LU R* iv-E

Cranus 1. O6mas metonuka E1 o popmuposanms C8-aakoKkcH mypruHOB
Cwmech npomexxyTounoro npoaykra i-E (1 3kxB.) u BeiOpanHOro amuna ii-E (130bITOK) B
pactBopuresie (006braHO NMP, JIM®PA wnu TI'®) nepememmBanu npu 50°C no mMomeHTa

3aBepeHus: peakuu coryacHo aaHHbM LC-MS w/umm TCX ananmza. PeakmoHHYr CMecCh
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3areM pasdasisuin CHaCla, mpomeiBanu HaceimeHHBIM pacTBopoM NH4Cl, u 3atem BOIHBIH CIOi
skctparupoBann CHa2Cla. OObenuHEHHbIE OpraHUYECKHE CIIOW MPOMBIBATH HACHIIICHHBIM
pacTBOpOM xyopuaa Hatpus, cymriy Hag NaxSO4, GuibTpoBaiy, ynapusain NPH MOHIKEHHOM
JaBJIEHUM W OYHMINAIA METOIOM Xpomarorpadguu Ha cuimkaresne (TUMHYHBIE 3JIFOCHTHI
BKJIFOUaH, Hanpumep, cMech rekcada U EtOAc, wim cmecs CH2Cl2 1 MeOH, wu 80:18:2 cmech
CH:Cl2/CH30OH/xonuentpuposanabii NH4OH).

Cranus 2. O0mas meronuka E2 nns casitus THP-3amus

B pactBop THP-3aummensoro ammuonypuna iii-E (1 3xB.) B MeOH (~0.05 M)
nobasmsuiu TOVK (u36siTok, >20 5kB.) npu 0°C. PeakMOHHYIO CMeCh MepeMeIInBalii, 3aTeM
HarpeBaiu nipu 65°C 1o MoMeHTa 3aBepiieHus: peakuun cornacHo aanubiM LC-MS w/mnmun TCX
aHaymu3a. PeaklMOHHYI0 CMeCh yMapuBalu NPU TMOHWKEHHOM JaBJIEHUH, 3aTeM pa30aBisuiu
CH2Cl2 n npombiBanu HachimeHHbIM pactBopoM NaHCOs. BonHelii cioif skcTparupoBaiu
CH2Cl2, n oObpenuueHHble opraHudeckue ciou cymmwii Haa NaxSO4, GpunbTpoBaiy, ynapuBaiun
IPU MOHMKEHHOM JIaBJIEHHMHM W OYHWINAJIM METOJAOM Xpomarorpaduu Ha CUIIMKarene, Moydast
LeJIEBOM MPOAYKT iv-E (THNUYHbIE 3JFO€HTHI BKIIKOYANM, Hampumep, cMech rekcana u EtOAc,
wim cvecb CH2Cla m MeOH, wmmm 80:18:2 cmecs CH2Clo/CH30H/koHUEHTPHPOBaHHBIIH
NH4OH).

IIpumep 6. O6was meronuka F

R1
I R!
RS L I
Cl H Rs\N,L
N J "-F
N i
R3_</ :EL 5 N \N
/4
i-F iii-F

Cmecp  BBIOpaHHOro  xyopruazononupumuanHa i-F (1 3kB.), BBIOpaHHOTO
aMUHOMETWJIBHOTO reTepouukia uin oensmwiamuna ii-F (1.1 skB.), u tpusTunamuna (NEt3) (1.5
5kB.) B 1,4-nnokcane (~0.1 M) mepemermmBaay Nnpu KOMHATHOW TeMIeparype A0 MOMEHTa
3aBepieHus: peakuu coracHo aaHHbM LC-MS w/umm TCX ananuza. PeakimoHHyr cMecCh
yHapuBaJd jaocyxa, mocie 4dero cHoa pactBopsuii B CH2Cla m mpombiBanyM HacChIIIEHHBIM
pacrBopoMm NaHCQs3. Opranudeckuii skcTpakt cyurmmm Haa NaxSOs, puibTpoBaiu u ynapuBaiu
NPU MOHMKEHHOM JaBJieHnH. OCTaTOK OT yMapHUBaHUs OYHINAIA METOIOM Xpomarorpaduu Ha
CHJTHKarese (TUITUYHBIC 3JFOCHTBHI BKIFOYAJH, HarpuMep, cMech rekcana u EtOAc, wim cmech
CH:Cl2 u MeOH, wnnu 80:18:2 cmecys CH2Cl2/CH30H/konuenTpuposannbiii NH4OH), momydast
reneBoll npoaykt iii-F. CTpykTypsl MpOAYyKTOB, MONydeHHBIX coriacHo OOmeit meromuke F,

noatsepxkaaau metonom H SAIMP u/unu Macc-CieKTpOMETPHH.
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ITpumep 7. O6mas meronuka G

R1

6 | R1

RE. L s |

Cl N R\N’L

7 .

N< R ii-G 7
N™™ _— - N~ R

R3 /4 3 N™

_<N/J\ A R3—( L

i-G iii-G

Cmecy BbIOpaHHOrO  xyoptpuasojonupumuanHa 1-G (1 skB.), BBIOpaHHOTO
aMMHOMETWJIBHOTO retepounkia wiu oensunamuna 11-G (1.2 skB.) u tpustinamuna (NEt3) (1.5—
3.5 skB.) B 1,4-nmuokcane (~0.2 M) nepemernnBaiy Npu KOMHATHON TeMmIiepaTtype 10 MOMEHTa
3aBepiieHus: peakuuu corjjacHo naHHbIM LC-MS w/umun TCX ananuza. CeIpyro peakuOHHYIO
CMeCh HampsIMyIO0 OYHINAJIM METOAOM XpoMmarorpaguu Ha cuiMkaresne (TUIHYHBIE SJIFOEHTHI
Bmodamu cMech rekcana M EtOAc wmm cmece CH2Cla m MeOH wmm 80:18:2 cmech
CH2Cl2/CH30H/ xonuentpuposanneiii NH4OH), nmonyuast nenesoii nponykr iii-G. CTpyKTypbI
TIPOMyKTOB, TONy4YeHHbIX cornacHo Obmieit meromuke G, moarsep:kaanu meromom 'H SIMP
W/ WIIH MacC-CIIeKTPOMETPHHL.

ITpumep 8. O6mast meronuka H

R1
RS 1 FF
3 Cl "N RS, .L
R R7 II':H R3 N ,
N™ X - o R
R? {\1 L 5 R4 /i\
i-H iii-H

Cmecp  BbIOpanHOro  xjopumupasonupumuamia 1-H (1 2kxB.), BBIOpaHHOTO
aAMHHOMETWIBHOTO reTepounkia wiu Oensminamuna ii-H (1.2 5kB.) u tpusTinamuna (NEt3) (1.5—
3.5 3xB.) B 1,4-nuokcane (~0.1 M) nepememuBanu npu 70°C 10 MOMEHTa 3aBEPIIECHUS] PEAKIIUU
cormacHo faHHBIM LC-MS w/mmun TCX anamusa. CeIpyr0 pEakIMOHHYIO CMECh HAIPSMYEO
OYMIIAINA METOAOM XpoMaTorpaduu Ha CHIIMKarese (THITHYHBIC 3JIF0EHThI BKIIFOYAJIH, HATIPUMeED,
cvech rekcaHa U EtOAc, wiu cmech CH2Cl2 u MeOH, unu 80:18:2 cmecs CH2Cl2/CH30H/
koHueHTpupoBaHHbli NH4OH), monyuass weneBoit mponykrt iii-H. CTpykTypel mpOIyKTOB,
nony4yeHHbIX cornacHo O6meil metonuke H, nmonrsepsknamu meromom 'H SAMP u/unu macc-
CHIEKTPOMETPHUH.

ITpumep 9. O6mas meronuka J
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R1
6 | R1
RSNt R® 1
Cl ) N N7
N~ R ii-J 7
N™X _— N« R
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) N~ ~Cl N
R* R
i-J iii-J

Cwmecy puxnopumupazonupumuansHa 1-J (1 5kB.), BBHIOPAaHHOTO aMHHOMETHIIBHOTO
rereporukna i-J (1.2 skB.) u tpmwdTunammua (NEts) (1.5-3.5 sxB.) B 1,4-nuokcane (0.2 M)
nepememuBany npu 55°C 1o MOMeHTa 3aBepIIeHHsI peakiuu cornacHo aaHHeIM LC-MS w/mnu
TCX ananmu3za. CpIpylo peakIMOHHYIO CMeCh HANPSMYI OYHINAIN METOIOM XpoMaTtorpaduu Ha
cuwIvKareyie (TUIMWYHBbIC 3JIFOEHThI BKIOYaU cMmech rekcana u EtOAc wmm cmece CH2Cla m
MeOH wmu 90:9:1 cmece CH2Cl2/CH30H/xonuentpuposannsiii NH4OH), monyuas neneBoi
npoaykt iii-J. CTpyKTypbl TPOAYKTOB, MOJy4eHHbIX cornacHo OOmeir wmeroauke J,
noaTeepsknanu Meronom 'H SIMP u/uiu Macc-CreKTpOMETPHH.

ITpumep 10. 6-Xnop-N-(dpypan-2-unmerwn)-1H-nupazono[3,4-d jnupumuans-4-amun

O

HN

(85)

Cmecy  4,6-muxnop-1H-nupasono[3,4-djnupumununra (100 mr,  0.53 mmoub),

bypdhypunamuna (0.051 mn, 0.58 mmone) u NEt3 (0.11 m, 0.79 mmossb) B 1,4-auokcane (2 mi)
HAarpeBajli B TE€PMETUYHO 3akpbIiTo mpodupke mpu 150°C B Teuenme 30 MHHYT, 3aTeM
OXJIAKAaNU 10 KOMHATHOM TemnepaTypbl. PacTBopuTens ynaisiu npu NOHUKEHHOM J1aBJICHUH,
u ocrarok 3aHoBO pactBopsuii B CH2Cl2 m mpombiBamu HaceimieHHbIM pactBopoM NaHCOs,
cyurm Hax NaxSOs, GuIbTpoBaIM U yHIApUBAIH MPU MOHIWKEHHOM AaBiieHUH. [lonyueHHbIN
CBIPOIl OCTaTOK O4YMIIANIA MeToAOM Xpomartorpadpuu Ha cumkarene (20-100% EtOAc B
reKcaHe), ToNydasl [eJIeBOe COSNMHEHHE B BHIE CBETJIO-JKENITOrO TBEPAOro BemecTsa (65 Mr,
49%): ESI MS [M+H]" 250; 'H SIMP (300 MI', IMCO-ds) & 13.59 (c, 1H), 9.12 (1, J = 4.8 I'yy,
1H), 8.14 (c, 1H), 7.63 (c, 1H), 6.44-6.38 (M, 2H), 4.84 (1, J = 5.4 'y, 2H).

IMpumep 11. 2-(6-Xnop-4-((dpypan-2-unmermn)amuno)- 1 H-mupaszono[3,4-d [mupumuamns-

l-un)aTanon
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Cwmecp  2-(4,6-nuxnop-1H-nmpaszono[3,4-d|mupumunus-1-un)aranona (57 wmr, 0.244
mmoib), ¢pypdypunamuna (32 mr, 0.329 mmons) u DIPEA (0.12 mn, 0.687 mmonb) B 1,4-
auokcade (1.0 mu1) HarpeBal B repMETHYHO 3aKkpbIToii npobupke npu 100°C B Teuenue 1.5
4acoB, 3aTeM OXJIAXJAJIH [0 KOMHATHOM TeMmIlepaTypbl. PeaklMOHHYIO CMeChb HEMEIJIEHHO
yHapuBaJy, W TOJYYEHHBIM CHIPOM OCTaTOK O4YMIIANM XpoMmartorpadueil Ha CHIUKarese
(rpapuent 0-10% metanona B JIXM), nony4as ueneBoe coenuHenue (67 mr, 93%) B BUIe He
cosceM Genoro Teepaoro Bemectsa: ESI MS [M+H]" 294; 'H AMP (300 MI'y, IMCO-d¢) &
9.17 (1, J =54 Tn, 1H), 8.15 (c, 1H), 7.63 (¢, 1H), 6.44-6.38 (m, 2H), 4.84 (1, J = 5.7 I'y, 1H),
470 (m, J =5.5T, 2H), 4.26 (1, J =5.7I'u, 2H), 3.77 (xB, ] = 5.8 I'y, 2H).

ITpumep 12. 6-Xnop-1-(2-propatun)-N-(pypan-2-unmerin)-1 H-nupazomnol3,4-

d]mupumunuH-4-aMuH

§o
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(214)

Cwmecp 4,6-nuxnop-1-(2-propatun)-1H-mupazono[3,4-djnupumununa (29.7 mr, 0.126
mmonb), dyphypunamuna (36.3 mr, 0.374 mmons) u DIPEA (0.20 mu, 1.14 mmonb) B 1,4-
auokcaHe (2.4 Mi1) HarpeBaJd B T€PMETHYHO 3aKpbITol npodupke mpu 150°C B Teuenue 1 yaca,
3aTeM OXJAKIAJId O KOMHATHOW TeMIlepaTypbl. PacTBopuTenu ypaasuii ynmapuBaHHEM Ha
POTOPHOM HCIIApUTENIe, WU TIOJNYYEHHBIH CBIPOM OCTATOK OUMINANN Xpomartorpadueidl Ha
ciwmukarene (rpaguert 0-100% EtOAc B rekcane). Beimenennelii Meronom xpomatorpaduu
NPOIYKT 3aT€M PAaCTBOPSJIM B CMECH AlleTOHUTPUII/BOJA, 3aMOPAKHBAIN U JIMO(HUITN30BBIBAIIY,
nojiy4das nenesoe coenuaenue (18.2 mr, 48%) B Buae He coBceM O€JIOro TBEPAOTrO BEIIECTBA!
T.n. 125-128°C; ESI MS [M+H]" m/z 296 ; 'H IMP (300 MI'u, IMCO-ds) 8 9.22 (1, ] = 5.4
I'u, 1H), 8.20 (¢, 1H), 7.64 (nn, J = 0.8, 1.8 I'y, 1H), 6.45-6.42 (M, 1H), 6.40-6.38 (m, 1H), 4.89
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(r,7=4.9Tw, 1H), 4.75-4.68 (m, 3H), 4.59 (1, ] = 4.9 Ty, 1H), 4.50 (1, J = 4.9 Ty, 1H).

ITpumep 13. 2-(6-Xnop-4-((mupuana-4-unmeTin)amuHo)- | H-rimpasonol 3,4-
d|mupumunuH-1-1m)3TaHoN
N
| N
=
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HO
(218)

Cwmecp  2-(4,6-nuxnop-1H-nupaszono[3,4-d|mupumunus-1-un)sranona (30 wmr, 0.129
MMOJIb), 4-(amuHometmn)nupuanza (18.5 mr, 0.171 mmons) u DIPEA (0.12 mn, 0.687 mMonb) B
1,4-nuokcane (1.2 Mi1) HarpeBajM B repMETUYHO 3aKkpbiTol npodupke npu 100°C B TeueHue 45
MHHYT, 3aT€M OXJIAXJAIU IO KOMHATHOM Temreparypbl. PacTBopurenu ynansu ynapuBaHueM
Ha POTOPHOM HCHApUTeNle, W TOJY4YeHHbIH CHIPOH OCTAaTOK OdHMINANIM Xpomarorpadueil Ha
cwmukarene (rpagmeHt 0-100% CMA B nuxjopMmeraHe). BbineneHHbIi  METOAOM
XpoMarorpaguu THPOAYKT pacTBOPsUIM B CMECH ALETOHUTPIII/BOAA, 3aMOPAKUBAIU U
IO UITN30BBIBAIIH, TIONyUas HejeBoe coequHenue (27.1 mr, 69%) B BUIE CBETIO-KOPHYHEBOTO
tBepaoro Bemecta: ESI MS [M+H]" m/z 305; 'H IMP (300 MI'u, IMCO-ds) & 9.29 (1, J = 5.8
I'u, 1H), 8.52 (an, J = 1.6, 4.4 'y, 2H), 8.18 (¢, 1H), 7.34 (1, J = 59T, 2H), 484 (1,J =5.7T1,
1H), 474 (n, J=59Tu, 2H), 428 (1, J = 5.8 'y, 2H), 3.78 (xB, J = 5.8 'y, 2H).

Ipumep 14. 6-Xnop-N-(mupuann-4-unmetin)- 1 H-nupasono|3,4-d Jnupumunus-4-aMuH

(217)

Cwmecp  4,6-nuxmnop-1H-nupasono[3,4-djnupumununa (83 wmr, 0439 wmomns), 4-
(amuHOMeTHN)IMpUAnHA (67 mr, 0.619 mmone) u DIPEA (0.30 mn, 1.72 mmonb) B 1,4-nmuokcane
(2.0 mu1) HarpeBany B repMETHYHO 3aKpbIToi npodbupke npu 100°C B TeueHne 45 MUHYT, 3aTEM
OXJIAXKJAIM O KOMHATHOH TeMrepatypbl. PacTBopurenn yaansim ynmapuBaHUEM Ha POTOPHOM

UCTIapHUTeNe, M TOJYYEHHBIH CBIPOM OCTATOK OUYMINANU Xpomarorpaduell Ha CcuIHMKarene
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(rpaguent 0-100% CMA B nuxnopmeraHe). BoiieneHHbIH MeTOOM XpoMarorpaduu mpoayKT
pacTBOPSUIM B CMECH AaLETOHUTPWI/BOAA, 3aMOPAKHBAIN U JHOPWIN3OBBIBAJIH, IOJIyYast
neneBoe coenunenue (43.8 mr, 38%) B BUme He coBceM Oenoro TBepmoro Bemectsa: ESI MS
[M+H]" m/z 261; 'H AMP (300 MI'u, JIMCO-des) & 13.63 (ymmp.c, 1H), 9.25 (1, J = 6.3 I'y,
1H), 8.53 (n, J =591, 2H), 8.17 (¢, 1H), 7.35 (n, = 5.8 I'y, 2H), 4.73 (1o, J = 5.7 'y, 2H).

IMpumep 15.  6-Xnop-N-(mupumuans-4-unmern)- 1 H-mupasono[3,4-d | mupumunun-4-
aMHH

)

A\

(220)

Cwmech  4,6-nuxinop-1H-nupasono[3,4-dJnupumununa (29 wr, 0.153 wmmons), 4-
(amuHOMeTHN)puMHUIUH ruapoxsopuaa (31.8 mr, 0.218 mmons) u DIPEA (0.14 mn, 0.802
mMouib) B 1,4-nuokcane (1.0 mu) HarpeBanu B T'€pMETHYHO 3aKpbIToi mpobupke npu 100°C B
TeueHne 90 MUHYT, 3aT€M OXJIAXKJAJU 10 KOMHATHOW TeMmriepatypbl. PacTBopurenu ypaisiin
yHapuBaHHEM Ha pPOTOPHOM WCHApUTENle, W TIOJYYEeHHBbIH CBIPOH OCTATOK OYHINAJIH
xpomatorpadueir Ha cuiukarene (rpaauent 0—10% MeOH B nuxnopmerane). BoimeneHHbIN
METOZIOM XpOoMaTorpaduu MPOAYKT PACTBOPSUIM B CMECH alleTOHUTPUJI/BOZAA, 3aMOPAKHBAIU U
IO UITN30BBIBAIIH, TIONy4as mejeBoe coenuHeHue (35.3 mr, 88%) B Buae He coBceM Oenoro
tBepnoro semectsa: ESI MS [M+H]" m/z 262; 'H AIMP (500 MT'u, JIMCO-ds) & 13.64 (ymup.c,
1H), 9.34 (1,J=59Tu, 1H),9.14 (n, J =13 Ty, 1H), 874 (n, J = 5.2 I'y, 1H), 8.20 (¢, 1H), 7.48
(n,J=43Tu, 1H),4.79 (n, ] =59 I'u, 2H).

IMpumep 16. 6-Xnop-N-(Trazon-2-unmerwn)- 1 H-nupaszono[3,4-d Jnupumuann-4-aMux

l_\

J

(222)
Cwmech 4,6-nuxinop-1H-niupazono[3,4-d|Jmupumuanna  (53.6 wmr, 0.284 wmmonb), 2-

(amuHOMeTHI)THA30M Huruapoxiopuaa (75.4 mr, 0.403 mmone) u DIPEA (0.30 mu, 1.72 Mmmonb)
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B 1,4-muokcane (1.2 mi) HarpeBaiy B repMETUYHO 3aKpbIToi podupke npu 125°C B Teuenue 3
4acoB, 3aTeM OXJIAKAAlIu A0 KOMHATHOM TeMmmepaTypsl. PacTBopurenu yjansinu ynapuBaHUEM
Ha POTOPHOM HCHApUTeNle, W IOJYYEHHbIH CHIPOH OCTATOK OYMIIAIM Xpomartorpadueil Ha
cwukarene (rpagmeHt 0-10% MeOH B nuxnopmerane). BrbineneHHblli  MeTOnOM
xpomarorpaguu TPOAYKT PpacTBOPsUIM B CMECH AaLETOHUTPWI/BOAA, 3aMOPAKUBAIN U
MO UIN30BBIBAJIN, 3aT€M CYIIMIN B Bakyyme npu 75°C B TedueHue 16 4acoB, nmoiydas LejaeBoe
coenunenue (45.5 mr, 60%) B Buze He coBceM Gestoro Teepaoro Bemectsa: ESI MS [M+H]" m/z
267, 'H SIMP (300 MI'u, IMCO-ds) & 13.63 (ymmp.c, 1H), 9.52 (1, J = 5.9 'y, 1H), 8.17 (c,
1H), 7.77 (n, J =3.2 Ty, 1H), 7.66 (1, J = 3.3 I'y, 1H), 4.98 (1, J = 6.0 I'y, 2H).

ITpumep 17. 5-(meruntno)-N-(tnazon-2-unmerun)-[ 1,2,4]rpuazonol 1,5-
a|[1,3,5]Tpua3un-7-amux

/—\

(342)
Cranus 1. 5-(metuntuo)-[1,2,4]rpuazono[1,5-a][1,3,5]rpuazun-7-uia

TpudTOpMETAHCY ILGOHAT

B pactBop 5-(mermnrno)-[1,2,4]tpuazono[1,5-a][1,3,5]tpuaszun-7(6H)-ona (79 wmr, 0.431
mMmosb) B nupuanse (1.0 mor) mpu 0°C pobGasnsimm aHruapun TpudTOpMETaHCYIb()OKUCIOTHI
(0.08 mn, 048 MMOIB) M OCTaBJSUIM HArpeBaTbCsl O KOMHATHOH TeMmepaTypsl TpHU
nepemelnuBaHuK Ha 16 yacoB. Bce seTyune KOMIOHEHTHI yIasUTd yIIapUBaHHEM Ha POTOPHOM
UCTIApHUTENe, U MOJNYyUeHHBbIH ChbIpoil octaTok (130 Mr) HampsSIMyr0 MCHOJIB30BAIH B CIENYIOIIEH
CTaIHH.

Cragust 2. S-(mermntuo)-N-(tuazon-2-unmermn)-[1,2,4]rpuazono[1,5-a][1,3,5]Tpuazun-
7-amMuH

Cmech HEOUHILIEHHOTO 5-(merunTro)-[1,2,4]tpuazomno[ 1,5-a][ 1,3,5 ]| tpuazun-7-wun
tpudropmerancynbdponara (130 mr, 0.43 Mmoub), 2-(aMUHOMETHIT)THA30J JUruapoxiopuna (99
mr, 0.529 mmone) u DIPEA (0.33 mi, 1.89 mmons) B 1,4-muokcane (2.0 Mi1) nepeMennBaiy npu

KOMHATHON Temneparype 16.5 gacos. Bce neTyune KOMIOHEHTBHI yJajsiiM yINapUBaHUEM Ha
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POTOPHOM HCIIApUTENIe, W TIOJNYYEHHBIH CBIPOM OCTATOK OUMINANU Xpomarorpadueidl Ha
cuukarene (rpaguert 0-20% meranona B JIXM), nonyuast ueneBoe coenunenue (22 mr, 18%
3a 2 cTaJuK) B BUle He COBCeM Oenoro Teepaoro semectsa: ESI MS m/z 280 [M + H]™; 'H SIMP
(500 MI'u, AMCO-ds) & 9.99 (1, J =6.0 'y, 1H), 8.45 (¢, 1H), 7.76 (n, J =3.3T'y, 1H), 7.67 (1, J
=33Tu, 1H),4.97 (n,J=6.1T1, 2H), 2.50 (¢, 3H).

IMpumep 18. 2-xnop-4-((mupunun-4-unmernn)amuno)-SH-muppono[2,3-d mupumuann-

6(7H)-o

N
| N
S
HN
N
N
© |
N N/)\CI
H
(257)

Cwmech 2,4-nuxnop-SH-muppoio[2,3-dJmupumunus-6(7H)-ona (29.5 mr, 0.145 mmons),
4-(amuuomerwn)nupuansa (18.6 mr, 0.172 mmons) u DIPEA (0.04 mn, 0.23 mmons) B 1,4-
avokcaHe (1.2 mu1) HarpeBaJid B TepMETHYHO 3aKpbIToi mpobupke mpu 60°C B Teuenue 6.5
YacoB, 3aTeM OXJIAXKJAJIH J0 KOMHATHOW TeMIlepaTypbl. PEaklHOHHYIO CMeCh HEMEIJIEHHO
yHapuBaJid, W TOJYYECHHBIH CBIPOM OCTaTOK OYMINAIM XpoMaTorpadueil Ha CHIIMKaresie
(rpaguent 0-100% CMA B nuxyiopMmeraHe). BoimeneHHbIH NPOAYKT pPacTBOPSUIM B CMECH
alleTOHUTPHJI/BOJA, 3aMOPAKUBAIN U JIMO(IIU30BBIBAIH, TOJy4Yasi LejeBoe coenunenue (5.0
mr, 93%) B Bume He coBceM Oemoro Teepaoro semectsa: ESI MS [M+H]™ m/z 276; 'H aMP
(300 MI'u, AMCO-ds) & 11.30 (ymwup.c, 1H), 8.48 (an, J = 1.6, 4.4 I'u, 2H), 8.09 (yummp.c, 1H),
726 (o, J=5.7T1, 2H), 4.47 (n, J = 6.2 'y, 2H), 3.41 (c, 2H).

Ipumep 19. 2-Xnop-7-metnin-N-(Tuazon-2-unmetwn)-7H-ny pus-6-aMmuH

)l
HsC HN
N ~ N
.
N N/)\CI

(304)

NS

Cwmecp 2,6-puxnop-7-merun-7H-nypuna (60 mr, 0.30 MMoib), THAa301-2-UIMETaHAMHUH
muruapoxyopuaa (67 mr, 0.36 mmons) u TpusTHiaamuHa (0.15 mi, 1.05 mmons) B 1,4-nuokcane

(2 M) mepememmBanu npu 75°C B Tedenne Houw. Ilocie 3TOro cMech ymapuBaid, U OCTaTOK
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OUUINAJIN METONOM KOJIOHOYHON xpomatorpadum (cmmukarens, 0—6% MeOH B CH2Ch),
noJTy4ast LIeJIeBOe COeIMHEHNE B BUe Oenoro Teepaoro semectsa (48 mr, 58%): ESI MS (M+H)
m/z 281; 'H SIMP (300 MI'y, JIMCO-ds) & 8.27 (ymmp.c, 2H), 7.75 (1, J = 3.3 T'n, 1H), 7.63 (x,
J=33Tmu, 1H), 495 (n,J=5.7T1, 2H), 4.03 (c, 3H).

ITpumep 20. 2-Xnop-N-(dpypan-2-unmern)-7-metni-7H-ny puH-6-aMuH

§o
Hag  HN
NfN
<\N | N/)\CI
(314)
Cwmecp 2,6-guxnop-7-metun-7H-nypuna (60 mr, 0.30 mmons), ¢pypdypunamuna (0.028
mi, 031 wmmonb) u TpudtunammHa (0.043 mu, 0.59 mmonb) B 1,4-muokcane (5 M)
nepememuanu npu 50°C B Teuenue Houu. Ilocie 3TOro cmech ynapusajiy, U OCTATOK OUUIIAIN
METOZIOM KOJIOHOYHOH XpoMmarorpaduu (cumukarens, 0-6% MeOH B CH2Cl2), nonyuas uenesoe
COeMHEHUe B BUZE HE COBCeM Oenoro TBepaoro Bemiectsa (69 mr, 88%): ESI MS (M+H) m/z
264; 'H SAMP (500 MT', IMCO-ds) & 8.21 (c, 1H), 7.84 (¢, 1H), 7.58 (c, 1H), 6.41-6.34 (m,

2H), 4.66 (1, J = 5.5 'y, 2H), 4.01 (¢, 3H).

Ipumep 21. 2-Xnop-7-metun-N-(nupuaus-4-uiamern)-7H-ny puH-6-aMmuH

N
| N
=
H3Q HN
et
NN ¢
(313)

Cwmecs 2,6-nuxinop-7-metni-7H-nypuna (60 mr, 0.30 MMoub), 4-(aMHHOMETUI)TUPUAIHA
(0.031 My, 0.31 mmonb) u TpmwyTHiamuHa (0.0.43 ™, 0.59 mmonw) B 1,4-nuokcane (5 mu)
nepemernsany npu 50°C B Teuenne Houu. [locie 3Toro cmech ynapusajiy, U OCTATOK OYHINAIU
METOZIOM KOJIOHOYHOH xpomarorpaduu (cunmkarens, 0—-6% MeOH, CH2Clz), nonydas nenesoe
COEIMHEHUE B BUJE HE COBCeM Oesoro Teepnoro Bemectsa (43 mr, 53%): ESI MS (M+H) m/z
275; 'H AMP (500 MTI'u, JIMCO-ds) & 8.49 (n, J = 6.0 T'n, 2H), 8.24 (c, 1H), 7.97 (ymmup.c, 1H),
738 (o, J=6.0I'y, 2H), 4.70 (1, J = 6.0 'y, 2H), 4.07 (c, 3H).

IIpumep 22. 2-Xnop-7-metuin-N-(nmupuMuanH-4-unmMeTtn )-7H-my puH-6-aMuH



207

N
Y
_N
HSQ HN
N \N
&
N N/)\CI
(316)

Cwmech 2,6-nuxnop-7-metun-7H-nypuHa (60 MT, 0.30 MMOJIb), 4-
(aMuHOMeTHN)IMPUMHUIUH ruapoxyopuaa (45 mr, 0.31 mmons) u TpusTunamusa (0.043 mu, 0.59
MMoJb) B 1,4-nuokcane (5 mu) nepemernsanu npu 5S0°C B Teuenne Houn. Ilocne 3Toro cmece
yHapuBajid, ¥ OCTATOK OYMINAIA METOIOM KOJOHOUHOH xpomarorpaduu (cuiukareib, 0—6%
MeOH, CH2Clz), nony4das ueneBoe COeAMHEHUE B BUIE KOPUYHEBOrO TBEpHOro BemecTtna (57
mr, 70%): ESI MS (M+H) m/z 276; 'H SIMP (500 MTI'u, IMCO-ds) § 9.12 (n, J = 1.0 T'n, 1H),
8.71 (m, J =5.5T, 2H), 8.27 (c, 1H), 8.01 (c, 1H), 7.54 (n, J =5.5 T, 1H), 475 (n, J = 6.0 I'y,
2H), 4.09 (c, 3H).

ITpumep 23. 2-Xnop-7-metun-8-nponokcu-N-(nupuaus-4-unmerun)-7H-nypuH-6-aMuH

N
| N
P
HsC Hic  HN
o—\
N N/)\CI
(336)

Cwmecp  2,6-muxnop-7-metmn-8-nponokcu-7H-nypuna (40 wmr, 0.15 wmmonb), 4-
(amuHOMeTH)IpuanHA (60 mr, 0.54 mmonb) u TpusTHiamuHa (0.04 i, 0.29 mmonb) B 1,4-
nuokcane nepememuBanu npu 90°C B teueHue 8 wacos. Ilocie 3Toro cmech ymapusanu, U
OCTaTOK OYHINAJIH METOAOM KOJIOHOYHOW Xpomarorpaduu (cuwnmukarenb, 0-5% MeOH B
CH2Cl2), nonyuas 2-xyop-7-metui-8-nponokcu-N-(mupuaus-4-uinmerin)-7H-nypun-6-amun (9
mr, 18%): ESI MS (M+H) 333; 'H SIMP (500 MI'u, IMCO-ds) 5 8.49-8.48 (m, 2H), 7.66 (1, J =
5.7 Ty, 1H), 7.36-7.34 (m, 2H), 4.65 (1, J = 5.7 'y, 2H), 4.44 (1, J = 6.5 'y, 2H), 3.76 (¢, 3H),
1.84-1.76 (m, 2H), 0.99 (1, J =7.4 'y, 3H).
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ITpumep 24. 2-Xnop-7-metni-8-nponokcu-N-(THazon-2-unmernn)-7H-my pun-6-amuH
/:\

H3C

O{\ )\

Cl

(335)

Cwmecp 2,6-puxnop-7-metui-8-nponokcu-7H-nypuna (28 mr, 0.11 mmons), THazon-2-
wiMeTaHaMuH auruapoxyopuaa (70 mr, 0.37 mmons) u TpustninamuHza (0.16 mu, 1.14 MMonp) B
JIMCO (1.5 mn) nepemermBanu nipu 60°C B Teuenne 2 gacos. [loce 3Toro cMech oxyaskaanu
IO KOMHATHOH Temmepatypsl, pasbaensin EtOAcC u mpombiBamu BOAOW M HACBILICHHBIM
pacTBOpoM xyopuaa Hatpus. OpraHu4ecKkuii CJI0H yapuBajiy, U MOJYUYEHHBIH OCTaTOK OYUIIAIN
METOZIOM KOJIOHOYHO# xpomarorpaduu (cunukarens, 0-5% MeOH B CH2Cl2), nony4vas 2-xj0p-
7-metun-8-npomnokcu-N-(Tuazon-2-unmerun)-7H-nypun-6-amus (21 mr, 56%): ESI MS (M+H)
339; 'H SAMP (500 MTI'n, JIMCO-ds) & 7.93 (¢, 1H), 7.73 (n, J =3.3 'y, 1H), 7.61 (1, ] = 3.3 I'ny,
1H), 4.90 (c, 2H), 4.44 (1, J = 6.5 'y, 2H), 3.73 (c, 3H), 1.84-1.76 (M, 2H), 0.99 (1, J =74 I'n,
3H).

Ipumep 25. 2-Xnop-7-metun-8-nponokcu-N-(mupumunuH-4-uimerun)-7H-my pun-6-

O
H3C
H\ fx
(336)

Cwmecp  2,6-muxnop-7-metmn-8-nponokcu-7H-nypuna (36 wmr, 0.14 wmmonb), 4-
(amuHOMeTHN)IpUMHIUH THApoxopuaa (70 mr, 0.48 mmonb) u TpusTHiaamuHa (0.20 M, 1.43
mmodb) B JIMCO (1.5 min) nepemermmnBanu npu S0°C B Teuenune 7 wyacos. Ilocne sToro cmech
OXJIAKIANU O KOMHATHOH Temmeparypsl, paszbaemsuim EtOAcC w mnpombiBanu BOAOW U
HACBIIEHHBIM PACTBOPOM XJiopuzaa Hatpusi. OpraHUYecKUd CIIOW yHapuBaJId, W IOJYyYEHHBIH
OCTaTOK OYHINAJIH METOAOM KOJIOHOUHOW Xpomartorpaduu (cunukarenb, 0-7% MeOH B
CH2Cl2), nony4ast 2-xj0p-7-MeTiiI-8-nponokcu-N-(nmupuMuanH-4-unmeTin )-7H-my puH-6-aMuH
(24 mr, 51%): ESI MS (M+H) 334; 'H SIMP (500 MI'u, JIMCO-de) § 9.11 (n, J = 1.3 T'ny, 1H),
871 (n,J=52Tu, 1H), 7.70 (1, J = 5.8 'y, 1H), 7.50 (mn, J =52, 1.3 'y, 1H), 470 (1, J = 5.8
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Ty, 2H), 4.45 (1, T = 6.5 T, 2H), 3.31 (¢, 3H), 1.85-1.77 (m, 2H), 1.00 (1, J = 7.4 Ty, 3H).

ITpumep 26. 5-Xnop-N-(dpypan-2-unmerin)trasono| S,4-d |mupumunus-7-aMuH

a0

HN
N ~ N
an
S N/)\CI

(253)

CornacHo o6meii meromuke F, 5,7-nuxnopruazono[S,4-d|nupumunus u Gypdypunamus
npespamianu B S5-xyop-N-(pypan-2-unmermn)ruaszonolS,4-d |nupumunus-7-aMuH B Buae 0eaoro
TBepnoro Bemectsa (35 mr, 60%): ESI MS (M+H)™ m/z 267, 'H SIMP (300 MI'u, JIMCO-ds) &
9.27-9.21 (m, 2H), 7.58 (nn, J = 1.8, 0.9 'y, 1H), 6.40 (nn, J =3.0, 1.8 I'y, 1H), 6.31 (n,J =2.4
I'u, 1H), 4.66 (n, J = 6.0 I'y, 2H).

ITpumep 27. 5-Xnop-N-(mupuaus-4-unmetwn)tua3onol 5,4-d Jnupumunus-7-aMuH

N

| AN

S
HN

N \N
¢

S N/)\CI
(256)

Cormacho oOmeti wmeronuke F, 5,7-nuxnopruazono[S,4-d|nupumunus u  4-
(aMUHOMETWJ)IMPUAMH  TpeBpamaid B S-xJop-N-(mupuauH-4-miMeTwin)THa3odo[ 5,4-
dJnmupumunun-7-amun B Bune Genoro Teepaoro semectsa (55 mr, 83%): ESI MS (M+H)™ m/z
278; 'H AMP (300 MTI', IMCO-ds) & 9.38 (1, J = 6.3 T'y, 1H), 9.31 (c, 1H), 8.50 (1, ] = 6.0 T'ny,
2H), 7.33 (1, J=6.0 'y, 2H), 4.70 (n, J = 6.3 'y, 2H).

IMpumep 28.  5-Xnop-2-(uukinodyTrimMeTokcn)-N-(Tra3on-2-uimMeTnin ) tuazono| 5,4-d]

MUPUMHUINH-7-aMUH

Nj/S

HN
<>—/ S N/)\CI
(341)

Cranus 1. 2-bpom-5-x0p-N-(THazon-2-unmerni)tuazonol 5,4-d [mupumMuans-7-aMuH



210

Y

/NfN
Br—<S |N/)\

N S

HN

Cl

Cwmecp 2-6pom-5,7-guxnopruazono[S,4-dmupumunuaa (50 mr, 0.18 Mmone), THa30m-2-
wiMeTaHaMuH nuruapoxiopuaa (100 mr, 0.53 mmone) u TpusTinamuna (0.23 mu, 1.65 mmonb) B
JMCO (3 mu) nepememmBaiu npu S0°C B Teuenue 2 yacos. [locne 3Toro cMech oxXJiaxaaiu 10
KOMHATHOH Temmneparypsl, pazdasinsiinu EtOAc 1 mpoMbIBaiu BOOM M HACBHILIEHHBIM PACTBOPOM
xynopuna Hatpus. OpraHndeckudl Cioil cymuiau Haja cyiabpaToM HaTpus, (QuiIbTpoBamu H
ynapuBany, nony4as 2-0pom-5-xaop-N-(Ttuazon-2-unmerun)ruazono|S,4-dnupumMuans-7-aMus
(69 ™mr), KOTOpBIH UCTIONB30BAJIM B CIEAYIOLIeH cTamun O0e3 nonoiHuTeabHoi ounctku: ESI MS
(M+H) 362; 'H SIMP (500 MI'u, IMCO-ds) & 9.65 (1, J = 5.8 ', 1H), 7.75 (m, J = 3.2 T, 1H),
7.64 (n,J=3.2Twu, 1H), 493 (n, J = 6.0 I'y, 2H).

Cragus 2. 5-Xnop-2-(unknoOy TunMeTokcu )-N-(Trazo-2-uiIMeTHI ) THa3010| 5,4-
d]nupumMuanH-7-aMuH

I'uppun Hatpus (60% B MuHEpanabHOM Macie, 8 Mr, 0.20 MMOJIb) OCTOPOKHO HOOABIISITH
B mukioOytuiameranon (1.0 mi), 3arem pobGaenmsiim — 2-Opom-S-xyop-N-(Trazon-2-
WIMeTU)THa30j0[5,4-dJnupumunun-7-amua (69 wmr, 0.19 wmmons). IlonydeHHyr0 CMeCh
nepemewmuBasin npu 70°C B Teuenne 20 muH. Ilocne storo cmech pazbasmsuin EtOAc u
NPOMBIBAJIA BOJOW M HACBILIEHHBIM PACTBOPOM XJjiopuna HaTpus. OpraHu4ecKuil CJIOH CyLIMIIN
Hax cyibdarom Hatpus, GUiIbTPOBaIN U ynapuBaiu. OCTATOK OYHUINAIA METOIOM KOJOHOYHOH
xpomartorpadpumn  (CUIHKarenb, 0-4%  MeOH, CH:Cly), MoJTydast 5-xyop-2-
(umknoOyTunmerokcn)-N-(THazon-2-uiMetun ) tuazono| 5,4-d Jnupumunun-7-amuH (8 mr, 12% 3a
nse cranuu): ESI MS (M+H)* 368; 'H AMP (500 MI'u, IMCO-ds) & 8.89 (n, J = 5.8 'y, 1H),
774 (n, J=33Tn, 1H), 7.62 (n, J =33 'y, 1H), 490 (n, J = 5.8 I'y, 2H), 4.57 (o, J = 6.8 I'y,
2H), 2.86-2.80 (m, 1H), 2.11-2.06 (M, 2H), 1.96-1.81 (M, 4H).

ITpumep 29. N'-(pypan-2-unmetun)-3H-[1,2,3 rpuasono[4,5-d[nupumMunus-5,7-1uaMun

O

(279)

B pactBop 7-xnop-3H-[1,2,3]rpuazono[4,5-d|mupumunun-5-amuna (31 mr, 0.18 mmonb)
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B 1,4-nuokcane (2 mn) nobasmsuu ¢pypdypunamun (0.024 mut, 0.27 MMmob), 3aTeM 100aBIIsITH
tpuyTEiamMuH (0.075 mi, 0.54 mmonb). Peakunonnyio cmech Harpesaiu npu 80°C B reuerne 30
MHHYT, 3aT€M OXJIXIAJIH IO KOMHATHOHW TeMIeparypbl. PEakIIMOHHYIO CMeCh pa3iesisuid MEeKay
IUXJIOPMETaHOM M HacelmeHHbIM pactBopoM NaHCOs, m opranmueckuil cioii coOupanu u
CyLIMJIN Haj CysbpaToM HaTpusi. HeounineHHbIH NPOAYKT OYMINAIN METOJOM XpoMaTtorpaduu
Ha cuymukarene (ot CH2Clz no 3% MeOH B CH2Cl2), monydas mieneBoe COeTUHEHHNE B BHIE HE
cosceM Gestoro Tepnoro semectsa (30 mr, 73%): ESI MS (M+H)" m/z 232; 'H SIMP (500
MTI'u, AMCO-ds) & 14.50 (yumup.c, 1H), 7.91 (ymup.c, 1H), 7.47 (nn, J = 1.5, 0.5 T'u, 1H), 6.34
(mm, J=3.0,1.5T, 1H), 6.29 (nn, J =3.0, 1.0 I', 1H), 5.87 (yumup.c, 2H), 4.78 (c, 2H).
IMpumep 30. 5-Xnop-N-(dypan-2-unmerwn)-3H-[1,2,3]rpuazono[4,5-d|mupumunun-7-

aMHUH
O
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N S
‘s N
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N N/)\CI
H
(285)

B pacteop LiCl (23 wmr, 0.55 mmonb) B N,N-mumerunauetamune (AMA, 1 mn) npu 0°C
nobasmsanu N’-(bypan-2-unmernn)-3H-[1,2,3 |rpuazono[4,5-d \mupumuaun-5,7-quamus (32 wr,
0.14 mmonb), msoamun HUTPUT (0.045 My, 0.22 mMmonb), 3atem THoHIIXJIOpHL (0.013 M1, 0.17
MMOJIb). PEaKLIMOHHYI0 CMeCh MepPeMElINBAIA B TEYSHHE HOYM NMPHU KOMHATHOW TeMIeparype.
ITocne aToro, peakmuoOHHYH cMech pasbamisuin EtOAc u mpombiBanu Bomo (3 x 15 m),
cyurmi Haa NaxSOs, GUIbTpOBaIH M YIIAPUBAJN MPH MOHWKEHHOM J1aBlieHUU. HeountneHHbIi
NPOAYKT ouMinanu meronoMm xpomarorpaduu Ha cunukarene (or CH2Clz no 4% MeOH B
CH:Cl»), nonyuasi ueneBoe coequHeHue B BHUIe Oernoro TBepaoro Bemectsa (8 mr, 23%): ESI
MS (M-H)~ m/z 249; 'H SAMP (500 MI'u, IMCO-ds) § 16.11 (ymwup.c, 1H), 9.07 (yump.c, 1H),
7.50-7.46 (m, 1H), 6.36-6.28 (M, 2H), 4.80 (ywwup.c, 2H).

IIpumep 31. 5-Xnop-N-(tnazon-2-unmerun)-[ 1,2,4]rpuazono[ 1,5-a]nupumuans-7-aMuH

N\IS
HN
NN
<//
N/I\N/ Cl

(281)
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CornacHo obmeli meronmke G, 5,7-nuxinop-[1,2,4]rpuasono[l,5-a]jnupumunus u 2-
(aMUHOMETHIJI)THA30JT  AWTHAPOXJIOPUA  TIpeBpamand B S5-xJ0p-N-(THA305-2-HIMETHI)-
[1,2,4]Tprazono| 1,5-aJmupumunun-7-amuH B Bune Oenmoro teeproro Bemectsa (53 mr, 80%).
ESIMS (M+H) m/z 267; 'H SIMP (300 MI'u, IMCO-ds) & 9.48 (c, 1H), 8.56 (c, 1H), 7.80 (x, J
=33Tmu, 1H), 7.10 (n, J =3.3 I'y, 1H), 6.69 (c, 1H), 5.01 (¢, 2H).

ITpumep 32. 5-Xnop-N-(pypan-2-unmerun)-[1,2,4]rpuaszono[ 1,5-a]mupumuaus-7-aMuH

§o
HN
¢
b N el

(284)

CormacHo obmedi wMeroguke G, 5,7-guxnop-[1,2,4]tpuasono[l,5-ajnupumunus  u
bypdypunamun npeBpalann B 5-xnop-N-(dypan-2-unmernn)-[1,2,4]tpuaszonol[ 1,5-
alnupuUMUANH-7-aMHH B BHJE CBETJIO-KeJnToro TBepaoro BemectBa (20 mr, 51%). ESI MS
(M+H) m/z 250; 'H SIMP (300 MI't, IMCO-ds) § 9.25 (ymmp.c, 1H), 8.51 (¢, 1H), 7.63 (an, J =
1.8, 0.9 T'y, 1H), 6.68 (c, 1H), 6.47 (g, ] =2.4T'u, 1H), 6.42 (nx, J =3.3, 1.8 'y, 1H), 4.66 (1, J
=5.1Tu, 2H).

Ipumep 33. 5-Xnop-N-(nupunus-4-unmerun)-[1,2,4]tpuazonol 1,5-aJnupumunun-7-

AMUH
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(283)

CornacHo obOmeli meronuke G, S,7-nuxinop-[1,2.4]rpuasono[l,5-a]jmupumunuy u 4-
(aMuHOMETHI)IUPUANH TpeBpamaini B S-xjop-N-(mupunus-4-unmermn)-[1,2,4]rpuaszono[ 1,5-
a|MUPUMUINH-7-aMUH B BHUIE CBETJIO->keNnToro Teepmoro BemectBa (50 mr, 87%). ESI MS
(M+H) m/z 261; '"H SIMP (300 MI'u, IMCO-ds) § 9.38 (c, 1H), 8.55-8.51 (m, 3H), 7.38 (1, ] =
6.0 I'u, 2H), 6.53 (c, 1H), 4.72 (c, 2H).

IIpumep 34. 5-Xnop-N-(mupumunus-4-unmernn)-[1,2,4]rpuazonol 1,5-a]mupumunus-7-

dAMUH
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(286)

CornacHo obmeti meronmke G, 5,7-nuxinop-[1,2,4]rpuasono[l,5-a]nupumunus u 4-
(aMUHOMETHJ)IUPUMHUINH THAPOXJIOPHUI TNpeBpalnain B S-xyop-N-(mupuMuanH-4-HIMETHI)-
[1,2,4]Tprazono| 1,5-alnupumunus-7-aMuH B BUIE HE COBCeM Oenoro TBepaoro BeuiectBa (41
mr, 75%). ESI MS (M+H) m/z 262; 'H SIMP (300 MI'u, AIMCO-ds) & 9.22 (ymmup.c, 1H), 9.14
(n,J=12Tn, 1H), 8.76 (n, J =5.4 'y, 1H), 8.56 (c, 1H), 7.53 (an, J =5.4, 1.5 'y, 1H), 6.60 (c,
1H), 4.81 (n, J =5.1 Ty, 2H).

ITpumep 35. 7-Xnop-N-(tnazon-2-unmermn)umunasol 1,2-ajnupumunus-5-aMuH

-
N S

HNj/
201

(295)

Cl

CornacHo oOmeit wmeromuke H, 5,7-muxnopumunaso[l,2-a]oupumunud  u - 2-
(aMUHOMETHIT)THA30T TUTUIPOXJIOPUL npeBpalianu B 7-xnop-N-(Tuazon-2-
wiMeTi)uMuaaso[ 1,2-aJnupuMuauH-5-aMuH B BUZAE CBETJIO-JKEJITOTO TBEPAOro BernecTBa (22
mr, 40%). ESI MS (M+H) m/z 266; 'H SIMP (300 MI'u, IMCO-ds) & 9.02 (¢, 1H), 7.96 (n, ] =
1.5Ty, 1H), 7.81 (o, J=3.3 T, 1H), 7.72 (n, J =3.3 'y, 1H), 7.58 (g, J = 1.5 'y, 1H), 6.34 (c,
1H), 5.02 (c, 2H).

Ipumep 36. 7-Xnop-N-(dpypan-2-unmermn)umunasol 1,2-aJnupumuans-5-aMun

%:_b

HN
@ N&/L
NJ\N/ Cl

(288)
Cornacho obuieii metoauke H, 5,7-nuxnopumunasol 1,2-alnupumuaus u ¢ypdypunamun
npespamany B 7-xynop-N-(pypan-2-unmermn)umunaszo| 1,2-a|nupumMunus-5-aMuH B Buze 0enoro

tBepnoro Bemectsa (20 Mr,40%). ESI MS (M+H) m/z 249; 'H SIMP (500 MI'u, AIMCO-ds) &



214
8.65 (yummp.c, 1H), 7.95 (c, 1H), 7.64 (an, J = 2.0, 1.0 ', 1H), 7.53 (n, J = 2.0 I'y, 1H), 6.51—
6.44 (M, 2H), 6.34 (c, 1H), 4.65 (c, 2H).
ITpumep 38. 7-xnop-N-(mupumuanH-4-unMeTn)uMunaso| 1,2-a | nupumMunuH-5-aMuH
N
)

N

HN
ol
N/J\N/ Cl

(298)

CormacHo obwmeit wmeromuke H, 5,7-guxnopumunasoll,2-ajnupumuaus u  4-

(aMUHOMETWN)IUPUMUIUH THUAPOXJIOPUA TpeBpamtand B 7-xyuop-N-(mHpUMUANH-4-UIMETHIT)
umnas3ol 1,2-a]|nupuMuIuH-5-aMUH B BUJIe HE COBCEM Oesioro TBepaoro Bemiectna (22 mr, 42%).
ESI MS (M+H) m/z 261; 'H SIMP (300 MI'u, JIMCO-ds) 8 9.14 (n, J = 1.5 'y, 1H), 8.84 (1,J =
6.3 I'u, 1H), 7.78 (g, J = 5.1 I', 1H), 7.98 (1, J = 1.5 'y, 1H), 7.58-7.56 (M, 2H), 6.18 (¢, 1H),
4.80 (m, J =6.0I'y, 2H).

ITpumep 39. 5-xn0p-N-(THa30a-2-MnMeTHn)nupasoio| 1,5-a]nupumunus-7-aMuH

‘_\
Na S

HNj/

N Cl
(325)
Cormaco ofOmeli wmeromuke H, 5 ,7-guxnopmupasono[l,S-almupumuana u - 2-
(aMUHOMETWIT)THA30T OUTHIPOXJIOPUL npeBpalianu B 5-xnop-N-(Trazon-2-
WIMeTH )mupas3onol 1,5-a]JnupuMuauH-7-aMiH B BUIIe HE COBCEM OEJIoro TBEpIOro BernecTsa (82
mr, 88%). ESI MS (M+H) m/z 266; 'H SIMP (300 MI'u, IMCO-ds) & 9.14 (ymup.c, 1H), 8.19
(n,J=24Tu, 1H), 7.79 (n, ) =33 I'y, 1H), 7.69 (1, J =33 I'u, 1H), 6.47 (n, J = 2.1 I'y, 1H),
6.32 (c, 1H), 4.98 (ymmup.c, 2H).

ITpumep 40. 5-Xnop-N-(dypan-2-unmerwn)nupazono| 1,5-a|mupumMunnH-7-aMuH

§o

HN
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Cormacho  obmeli  meromuke H,  5,7-muxnopmmpasono[l,5-almupumunne U
bypdyprnamun npespamanu B S-xiop-N-(dypan-2-unmernn)nupasonol 1,5-almupumuann-7-
aMUH B BHUIE CBETJIO-KEJITOro TBEpAoro Bemectsa (62 mr, 70%). ESI MS (M+H) m/z 249; 'H
SAMP (500 MI'u, AMCO-ds) 6 8.65 (ymup.c, 1H), 8.14 (o, J =2.4 'y, 1H), 7.62 (nn, J = 18,09
I'u, 1H), 6.45-6.41 (M, 3H), 6.35 (¢, 1H), 4.64 (yump.c, 2H).

ITpumep 41. 5-xnop-N-(mupumuans-4-unmeTin)nupaszono| 1,5-aJnupumunus-7-aMuH

N

)

N

(330)

Cormacio obweit wmeroguke H, 5,7-nuxnopmupasono[l,5-ajmupumuanH u - 4-
(aMUHOMETWI)IUPUMUINH THUAPOXJIOPUA TpeBpaitaiud B S-xyop-N-(mHpUMUANH-4-HIMETHIT)
nupasono| 1,5-a]nupumunun-7-aMuH B Buze Oenoro tBepaoro Bemectsa (69 mr, 77%). ESI MS
(M+H) m/z 261; 'H AMP (300 MI'u, IMCO-ds) § 9.15 (1, J = 1.2 'y, 1H), 8.90 (ymmp.c, 1H),
8.76 (m, J =5.1Tu, 1H), 8.19 (n,J =24 T, 1H), 749 (mn, J =5.4, 1.5y, 1H), 6.47 (n, 1 =2.4
I'u, 1H), 6.23 (c, 1H), 4.79 (n, J =5.4 'y, 2H).

Ipumep 42. 2-Xnop-N-(dpypan-2-unmerwn)treHo| 2,3-d jnupumuana-4-aMuH

N0

HN
/ =N
S | N/)\CI

(56)

B pactBop 2,4-guxnoprueno|2,3-d|mupumununa (142 mr, 0.69 mmons) B 1,4-ar0KcaHe
(10 min) nobasnsmu Gypdyprnamus (0.07 mi, 0.76 mmoinb), 3aTtem TpusTHiaamuH (0.14 mi, 1.03
MMOJIb). PeakunonHyro cMmech Harpesaiu rpu 100°C B TeueHne 4 4acoB, 3aTe€M OXJIQXKIAIN 10
KOMHATHOH TeMIepaTypbl. PEakUHMOHHYI0 CMeCh pasOeisili MEXOy AUXJIOPMETAHOM U
HachieHHbM pacTBopoM NaHCOs3, u opraHudeckuii clioil coOupaiu u CyIIwin HaJl CyJIb(haTom
Hatpusi. HeounineHHbI MPOAYKT OYHUINAIN MeTonoM xpomartorpaduu Ha cunukarene (5-50%
EtOAc B rekcane), mosyyasi ejeBoe COeAMHEHUE B BUae Oenoro TBepnoro Bemectsa (158 mr,
86%): ESI MS (M+H)" m/z 266; 'H AMP (300 MI'u, IMCO-ds) 6 8.91 (t, J = 5.4 I'ny, 1H),
7.65-7.60 (M, 3H), 6.43 (nn, J =33, 1.8 I'y, 1H), 637 (n, J =2.7 'y, 1H), 4.69 (n, J =54 I,
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2H).
ITpumep 43. 2-Xnop-N-(¢pypan-2-unmernn)-6,7-quruapo-SH-

ukionenTal d JmupumuanH-4-aMuH

o)

HN
| ~N
N/)\CI

(466)

B pacrBop 2,4-nuxnop-6,7-puruapo-SH-muknonenra[d | nupumunnaa (188 mr, 0.99
mMMmoJb) B 1,4-nuokcane (10 mu) nobasmsu ¢ypdypunamun (0.096 mn, 1.09 mmons), 3atem
tpusTHnamuH (0.14 mi, 1.48 mmonb). Peakunonnyro cmech HarpeBanu npu 100°C B Teuenue 2
4acoB, 3aTeM OXJIAXKAAIU 10 KOMHAaTHOW TeMIepaTypbl. PEaKLIMOHHYIO CMECh pa3fessyii MeXAy
IMXJIOPMETAHOM U HacklmeHHbIM pactBopoM NaHCOs, m opranudeckuit cioit coOupanu u
CyIIMIN Haj cyJbdaroM Harpus. HeounimeHHbIH NPOAYKT OYMINAIM METOIOM XpoMarorpapuu
Ha cunukarene (5-50% EtOAc B rekcane), mosiyuasl LelI€BOE€ COEAMHEHHE B BHIE Oenoro
tBepnoro semectsa (135 mr, 55%): ESI MS (M+H)™ m/z 250; 'H SAMP (300 MI'u, IMCO-ds) &
7.85(1,J=57Tu, 1H), 7.58 (an, J=1.8,0.6 ', 1H), 6.39 (mx, J =33, 1.8 I'y, 1H), 6.27 (nn, J
=33,06TIy 1H), 452 (o, J =5.7 Ty, 2H), 2.72 (1, J = 7.5 T'y, 2H), 2.62 (1, ] = 7.5 T'y, 2H),
2.05-1.95 (m, 2H).

B Tabmuume 2 mnpuBeneH CHUCOK pEMpPEe3eHTATHBHBIX COEAMHEHUH, KOTOpble ObLIH

MOJIy4Y€Hbl C NMPUMEHCHUEM OINHWCAHHBIX B HACTOAIIEM TCKCTC CII0c000B U OXapaTKEPU30BaAHbI

METOZIOM MacC-CIEKTPOMETPUH.

Tabmuna 2
Coenm. Ne m/z Coem. Ne m/z Coen. No m/z
(1) 240 (143) 341 (303) 308
) 317 (144) 302 (305) 333
3) 215 (145) 272 (306) 352
) 308 (146) 265 (307) 345
) 216 (147) 305 (308) 334
(5) 308 (148) 291 (309) 322
(7) 227 (149) 258 (310) 327
) 231 (150) 295 (311) 322
) 270 (151) 285 (312) 369
(10) 294 (152) 284 (315) 321
(1) 258 (153) 334 (317) 321
(12) 244 (154) 307 (318) 339
(13) 280 (155) 321 (319) 336
(14) 240 (156) 289 (320) 306
(15) 284 (157) 310 (321) 332
(16) 233 (158) 293 (323) 251
(17) 284 (159) 281 (324) 351
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Coen. Ne m/z Coen. Ne m/z Coen. Neo m/z
(18) 284 (160) 345 (326) 346
(19) 245 (161) 320 (327) 432
(20) 230 (162) 275 (328) 341
2D 232 (163) 299 (329) 380
(22) 215 (165) 292 (331) 360
(23) 294 (166) 293 (332) 365
(24) 284 (167) 307 (333) 321
(25) 254 (168) 346 (334) 359
(26) 308 (169) 254 (338) 348
27 241 (170) 279 (339) 363
(28) 258 171 272 (340) 375
(29) 254 172) 306 (343) 249
(30) 241 173) 332 (344) 367
(€1)) 242 174) 261 (346) 353
(32) 254 175 251 (347) 347
(33) 284 (176) 261 (348) 380
(34) 230 177 292 (349) 342
(35) 251 (178) 250 (350) 260
(36) 246 179 262 (351) 311
(37) 226 (180) 306 (352) 278
(38) 292 (181) 292 (353) 261
(39 294 (182) 333 (354) 277
(40) 270 (183) 332 (355) 260
4D 241 (184) 291 (356) 261
42) 251 (185) 311 (357) 261
(43) 233 (186) 307 (358) 262
(44) 284 (187) 306 (359) 274
45 230 (188) 275 (360) 262
(46) 230 (188) 292 (361) 261
47 241 (189) 274 (362) 387
(48) 215 (190) 346 (363) 280
(49) 242 (191) 307 (364) 280
(50) 218 (192) 312 (365) 276
(51) 229 (193) 306 (366) 275
(52) 232 (194) 306 (367) 251
(53) 262 (195) 320 (368) 281
(54) 230 (197) 374 (369) 274
(53) 249 (198) 249 (370) 311
(57) 249 (199) 291 (371) 245
(58) 234 (200) 414 (372) 266
(59) 282 (201) 292 (373) 266
(60) 259 (202) 323 (374) 292
(61) 266 (203) 334 (375) 297
(62) 244 (204) 293 (376) 297
(63) 228 (205) 283 (377) 283
(64) 228 (206) 320 (378) 267
(63) 256 (207) 294 (379) 250
(66) 215 (208) 300 (380) 244
(67) 258 (210) 295 (381) 267
(63) 228 (211 327 (382) 341
(69) 232 (212) 329 (383) 276
(70) 284 (213) 306 (384) 330
(71) 307 (215) 316 (385) 288
(72) 341 (216) 302 (386) 341
(73) 294 (219) 321 (387) 370
(74) 259 (221 336 (388) 361
(75) 307 (223) 272 (389) 325
(76) 341 (224) 280 (390) 344
(77 293 (225) 323 (391) 379
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Coen. Ne m/z Coen. Ne m/z Coen. Neo m/z
(78) 307 (226) 278 (392) 365
(79) 341 (227) 279 (393) 369
(80) 260 (228) 294 (394) 396
(81) 267 (229) 295 (395) 347
(82) 229 (230) 297 (396) 377
(83) 291 (231 304 (397) 366
(84) 263 (232) 308 (398) 362
(86) 325 (233) 294 (399) 379
(87) 230 (234) 315 (400) 530
(83) 327 (235) 293 (401) 403
(89) 326 (236) 316 (402) 394
(90) 264 (237) 290 (403) 230
91 306 (238) 293 (404) 227
(92) 292 (239 308 (405) 284
(93) 326 (240) 321 (406) 217
(94) 307 (241 291 (407) 230
(95) 290 (241 281 (408) 217
(96) 256 (242) 304 (409) 228
97) 292 (243) 293 (410) 217
(98) 307 (244) 290 (411) 230
(99) 341 (245) 296 (465) 216

(100) 260 (246) 331 (467) 240
(101) 289 (247) 291 (469) 378
(102) 335 (248) 276 (470) 297
(103) 275 (249) 324 471) 450
(104) 321 (250) 318 472) 350
(105) 307 (251) 260 (473) 367
(106) 303 (252) 307 474) 378
(107) 266 (254) 293 475) 367
(108) 307 (255) 277 (476) 395
(109) 279 (258) 319 477 322
(110) 261 (259) 320 (478) 336
(111) 311 (260) 309 479) 335
(112) 279 (261) 292 (480) 350
(113) 279 (262) 307 (481) 386
(114) 278 (263) 274 (482) 383
(115) 263 (264) 342 (483) 373
(116) 284 (265) 339 (484) 332
(117) 321 (266) 294 (485) 349
(118) 293 (267) 334 (486) 318
(119) 274 (268) 275 487) 278
(120) 274 (269) 322 (488) 387
(121) 318 (270) 348 (489) 334
(122) 304 (271) 325 (490) 356
(123) 280 (272) 333 (491) 339
(124) 280 (273) 305 (492) 370
(125) 324 (274) 325 (493) 353
(126) 275 (275) 310 (494) 278
(127) 305 (276) 341 (495) 278
(128) 319 277 319 (496) 361
(129) 262 (278) 341 497) 339
(130) 326 (280) 295 (498) 267
(131) 267 (282) 319 (499) 379
(132) 331 (287) 335 (500) 374
(133) 291 (289) 337 (501) 267
(134) 261 (290) 335 (502) 269
(135) 322 (291) 349 (503) 252
(136) 300 (292) 308 (504) 355
(136) 275 (293) 324 (505) 364
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Coen. Ne m/z Coen. Ne m/z Coen. Neo m/z
(137) 308 (294) 331 (506) 374
(138) 323 (296) 338 (507) 374
(139) 331 (297 324 (508) 351
(140) 293 (299 359 (509) 368
(141) 301 (300) 336 (510) 310
(142) 307 (302) 365 (511) 341

IIpumep 44. IlepBrUdHbBINi aHAIN3 CILUIAMCHUHTA

IlepBuuHBI aHaNM3 CIUIAMCUHIA MPOBOAWIM, HCIIONB3YSl SMOPHUOHAIBHYI MOYKY
yenoseka 293T (HEK293T), BeipameHHy0 B MoaupUUUPOBAHHON mo crocoly JlyiapOexko
cpene Urna (DMEM) (GIBCO ref. 11995-065). B cpeny noGasmnsnu 2 MM L-riytamun, 1%
neHuuIH/ crpenToMutind 1 10% ¢eranbroit Obrubeli ceiBopoTkH (SIGMA cat. 12306C).
Anamu3 crutaiicunra nposogwiu ¢ npuMmeHeHneM IKBKAP munnrena FD (nacnencrsennas
IUCaBTOHOMMUSI), KOTOPBIM COAeprcajl yd4acTOK OT JKk30Ha 19 1o »sk3oHa 21, BKiIOUas
NPOMEKYTOUHBIE MHTPOHBI, a Takke TpaH3uLuio T->C TMMUHA B [IUTO3UH, PACIOJIOKEHHYIO Ha
paccrosinun 6 map ocHoBaHuil oT koHua IKBKAP sk30na 20; cm. SEQ ID NO:3 ansa nonHOMN
nocnenoBarenbHocTH  masMuabl  pcDNA3.1/VSHisTOPO ¢ Renilla-Munuren cemeiHoit
mu3asroHomuu-Firefly. Jlroungepasza ceernsuka Firefly (SEQ ID NO:14) mpumensiiace B
Ka4yeCcTBe pernopTepa CIUIaiiCHHra, pacroyarajiach Hike 5k30Ha 21, u mouudepasa Renilla (SEQ
ID NO:13) mnpumensyiacb B KauecTBe KOHTPOJs, pacrmojiarajach Bbllle 5K30Ha 19.
ITocnenoBarenpHOCTh 5k30Ha 19 mpuBenena kak SEQ ID NO:7; uatpon mexnay sk30HOM 19 u
sk30HOM 20 nipencrasisier codoit SEQ ID NO:8; sk3oH 20 npencrasisier coboit SEQ ID NO:9;
UHTPOH MeXIy 3k30HOM 19 m skx3oHOM 20 mpencrasisier cobori SEQ ID NO:10; sx30H 21
npenctassier codoii SEQ ID NO:11, u cimaficupoBaHHasi OCIEN0BATETBHOCTh SK30HOB 19-20-
21 npencrainsier codoit SEQ ID NO:12. HEK293T kiieTku BbICEUBAJN B O-JIyHOYHBIN MJIAHIIET
3a 24 yaca 1o TpaHchekuun. TpaHCHEeKLUHO TPOBOIMIH, UCTIONB3Ys cMech Opti-MEM (GIBCO
ref. 31985), IKBKAP munurena u Fugene HD (PROMEGA ref. E2311), BblpamuBanu B cpene
DMEM, cognepxkameit HEK293T knerku, npu 37°C. CoorHomenune Opti-MEM, MunureHa u
Fugene cocrasnsuio nmpumepro 9:1.5:1, npu obmem odbpeme Tpanchunmpyromeit cmecu 150 M
Ha JIYHKY .

ITocne 4 yacoB TpaHC(EKIMU KIETKH BBICEHBAIHN B 90-JTyHOYHBIN IUIAHIIET, MOKPBITHIH
noiu-L-mu3uHoM (SIGMA cat.P4707), nnst oOpaboTku HCIenyeMbIMH COENMHEHUSIMU, KOTOpast
npon3BoAwIace 4depe3 24 yaca. JlobaBneHHe COeNWHEHHWH MPOBOAWIM B 8 KOHLEHTPALMSIX,
KQXIYI0 W3 KOTOpBIX mojydanu passeneHueMm B PBS ¢ ¢unanbno#l xonuentpammein JMCO
0.5%. Ilocne 24 wacos 0OpaboTku kieTku npombiBain PBS B mokpeIThx nonu-L-mm3uHOM 96-
JIYHOUHBIX IJIAHIETaX M 3aTeM COOMpasid ¢ MOMOIIBI Ju3upyromero Oydepa Passive Lysis
Buffer (Promega cat. E196). JIuzat kjeTok nmepeHOCHIN B YepHO-0eblil 96-Ty HOUHBIN MJIAHIIET

U TIPOBOJMIIN aHAJIN3 KOPPEKIMHU CIUTaliCHHra ¢ moMoibko oMuHoMerpa Glomax (PROMEGA
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GloMax® 96 moMHUHOMETp Ui MUKPOIUIAHIIETOB C JBOHHBIMH HHKekTOopamu cat.E6521) u
pearentoB Promega Dual Glo Firefly u Stop and Glo Renilla (Cat.E196). CnocoGHocTb
UCCJIENyEMBbIX COEJUHEHUNW KOPPEKTHPOBaTb U MPOMOTHUPOBATb BKJIKOYEHUE 3Kk30HA 20
orpaxanacek B ycunernnu curHana Firefly. Curnan Renilla, koTopeiii He 3aBUCUT OT BKIIFOYEHUS
5k30Ha 20, MCHONB30BaNM [JIs1 BHECEHMs IONPAaBKU HAa 4uUCIO KieTok. [Io cooTHOMEHuro
curHanoB Firefly u Renilla cTtponnm kpuByro 3aBHCHMOCTH OTBETa OT JO3UPOBKH, B KOTOPOH
cootHouteHust Firefly/Renilla nmns kunermna u JIMCO choyXwiM TOJOXKHUTENbHBIM U
OTPULIATENIbHBIM KOHTPOJIEM, COOTBETCTBEHHO.

B tabmnuue 3 nmpusenens! nannele ECk nist penpesentatuBHbix coenuHenuit (Coen Ne),
npoTecTUpOBaHHbIX B IlepBuyHOoM aHanmmse, a B Tabmuie 4 npuBEeAEHA MaKCUMAaJbHAs
s¢ppextuBHOCTD (Emaxc, %) nist penpesenraruBnabix coequneHuit (Coen Ne), mporecTHpOBaHHBIX

B [lepBuuHOM aHanuse.

Tabnuua 3
Coen. Ne ECx (MkM) Coen. Ne ECx (MxM) Coen. No ECx (MkM)
(5) 63,50 (205) 6,41 (309) 2,08
(15) 157,90 (207) 75,80 (310) 1,50
(25) 9.35 (208) 107,00 (311) 0,56
(28) 122,85 (209) 12,20 (312) 2.29
(32) 60,00 (210) 69,20 (313) 7,48
(34) 26,60 (211) 7,73 (314) 2,31
(37) 36,50 (214) 11,25 (315) 2.52
(48) 72.75 217) 7.07 (316) 7.09
(49) 42,50 (218) 21,00 (317) 0.16
(55) 1,71 (220) 8.62 (318) 0,54
(56) 8,23 (222) 8.99 (319) 1,56
(57) 31,20 (224) 9.49 (320) 0,52
(58) 17,95 (225) 21,05 (321) 1,41
(73) 17,05 (226) 1,80 (324) 0.16
1-10
(77) (RTPCRY (227) 23,30 (326) 0,07
81) 3,08 (228) 15,65 (327) 4,64
1-10
(84) (RT-PCR) (230) 1,50 (328) 1,79
(90) 11,85 (233) 1.59 (329) 1,97
%4) 10-31,6 (234) 19,90 (331) 0,69
(RT-PCR)” ’ ’
(95) 121,65 (238) 64,80 (332) 0.78
(100) 2.18 (239) 2.60 (334) 0.87
(104) 12,02 (240) 18.25 (338) 1,10
10,36 /
(105) Tobko Firefly (243) 17,00 (339) 1,31
(107) 4,58/ (244 7.05 340 0,95
toubKo Firefly® ) i (340) ’
12,16 /
(109) TombKo Firefly® (245) 15,45 (341) 416
492/
(110) TombKo Firefly® (247) 5,41 (346) 1,42
93/
(111) TombKo Firefly® (249) 0,72 (347) 0,77
533/
(112) TombKo Firefly® (250) 62,80 (348) 0,70
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Coen. Ne ECyx (MxM) Coen. Ne ECx (MkM) Coen. Ne ECx (MxM)
(113) 5.17 (251) 3.65 (349) 0.29
6,59/
(114) TombKo Firefly® (253) 11,85 (362) 0,22
(115) 592 (254) 13,20 (372) 3,71
(116) 31,80 (256) 17.35 (375) 2.18
(118) 10,50 (258) 15,75 (377) 7.21
(119) 11,20 (259) 0.38 (380) 438
(120) 2.75 (260) 343 (382) 1,31
(121) 17.30 (261) 2.62 (384) 1,08
(122) 5.65 (262) 28.45 (387) 0.33
(123) 4,90 (263) 27.40 (388) 0.68
(124) 2.41 (265) 733 (389) 0.73
(125) 6,52 (266) 8.52 (390) 0,74
(126) 473 (267) 2.40 (391) 1,02
(127) 545 (269) 1.39 (392) 1.9
(128) 15,45 (270) 0,59 (393) 7.4
(129) 5.60 (271) 0.29 (395) 1.8
(130 8,90 (272) 2.60 (398) 0,94
(131) 7.00 (273) 0.62 (466) 3,66
(133) 11,81 (274) 0.42 (471) 1,63
(134) 6,25 (275 0,75 472) 1,16
(135 9,06 (276) 1,13 473) 2.1
(136) 7,52 277 0,46 475) 3,16
(137) 725 (278) 6,37 477 2,28
(138) 12,75 (282) 0,42 479) 3,23
(142) 16,10 (285) 6,78 (480) 1,17
(144) 7,70 (287) 7,56 (481) 4,14
(146) 941 (289) 0,87 (482) 11,12
1-10
(150) (RTPCRY: (290) 2,04 (483) 1,26
(154) 2225 (291) 347 (486) 2.57
(155) 22257 (292) 0,24 (487) 6.1
(156) 15,80 (293) 1,78 (488) 1,02
(158) 13,40 (294) 0,44 (489) 121
1-10
(159) (RT-PCR)" (296) 1.81 (490) 0,62
(162) 48,70 (297) 4,09 (491) 0,48
(170) 49,55 (299) 1,30 (493) 3,05
(181) 8,40 (300) 10,00 (496) 1,03
(184) 3.62 (302) 1,42 (497) 5.56
(188) 11,70 (303) 1,51 (499) 1,67
(191) 592 (304) 4,14 (500) 3
(192) 7.13 (305) 0,43 (505) 8,07
(194) 4,49 (306) 0,70 (506) 1,14
(198) 501 (307) 021 (507) 0,77
(202) 935 (308) 0.15
2 Muruburop Firefly

®Bsaumoneiicteue ¢ Renilla

¢ Bzanmoneticreue ¢ Renilla / ronbko Firefly
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Tabnuna 4.

Coex. No Eaxe (%0) Coen. No Eyaxe (%0) Coen. No Euaxe (%0)
(@) 19 (190) 68 (325) 20
3) 59 (191) 231 (326) 287
6) 21 (192) 210 (327) 145
(@) 39 (194) 241 (328) 184
8) 25 (195) 81 (329) 209

(10) 21 (196) 7 (330) 20
(12) 544 197) 14 (331 209
(13) 16 (198) 125 (332) 189
(14) 53 (199) 22 (333) 51
(16) 67 (200) 11 (334) 177
(18) 39 (201) 27 (335) 35
(20) 22 (202) 137 (336) 20
(22) 49 (203) 27,007 (337) 23
(23) 34 (204) 27 (338) 222
(26) 66 (205) 27 (339) 188
(28) 98 (206) 27 (340) 220
(36) 18 (207) 109 (341) 155
(38) 5 (208) 83 (342) 16
41 35 (209) 176 (344) 18,35
(44) 19 (210) 104 (346) 181
(45) 56 (211) 204 (347) 186,5
C) 99 (212) 71 (348) 171
(54) 13 (213) 36 (349) 227
(5%) 173 (214) 197 (350) 49,5
(56) 152 (216) 16 (351 22
(58) 155 (217) 151 (352) 25
(60) 13 (218) 154 (353) 78
(65) 32 (220) 153 (354 57,5
(67) 13 (221) 86 (355) 26
(68) 62 (222) 146 (356) 17
(72) 39 (223) 95 (359) 31,5
(73) 133 (224) 139 (360) 12,3
(74) 64 (225) 114 (361) 9.8
(76) 69 (226) 191 (362) 250
a7 321 (RT-PCR)” (227) 163 (363) 53,2
(79) 43 (228) 152 (364) 18,2
(83) 4 (229) 55 (365) 22,4
(84) 250,6 (RT-PCR)” (230) 216 (366) 19,2
(85) 96 (231) 77 (367) 94
(86) 29 (232) 59 (368) 2.4
(87) 46 (233) 152 (369) 57.8
(88) 33 (234) 94 (370) 33
(89) 21 (233) 80 (371 82
(90) 159 (236) 83 (372) 125.5
(93) 63 (237) 21 (373) 25.1
(94) 180,1 (RT-PCR)” (238) 64 (374 34,2
(95) 103 (239) 147 (375) 133.5
(96) 65 (240) 124 (376) 23,5
(99) 47 (241) 13 (377 1013
(100) 235 (242) 31 (378) 31,8
(102) 52 (243) 120 (379 95
(104) 246 (244) 150 (380) 108
(105) 134’5./ (245) 122 (381) 63,4
Tombko Firefly© ’
(106) 14 (246) 22 (382) 192.7
(107) 183’5./ (247) 215 (383) 30,3
Tombko Firefly® ’
(108) 172 (RT-PCR)? (248) 10 (384) 151,35
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Coea. Neo Epaxe (%) Coen. Neo Eyaxe (%0) Coen. Neo Euaxe (%0)
128/
(109) Tossko Firefly* (249) 256 (385) 46
193/
(110) Tosmsko Firefly* (250) 63 (386) 69,2
191/
(111) Tossko Firefly* (251) 258 (387) 2384
110,85/
(112) Tossko Firefly* (252) 43 (388) 2153
(113) 132 (253) 187 (389) 211
174/
(114) oo Firefly® (254) 145 (390) 201
(115) 174 (255) 42 (391) 1932
(116) 112 (256) 129 (392) 134.5
(117) 23 (257) 62 (393) 85,2
(118) 112 (258) 165 (394 4.8
(119) 114 (259) 109 (395) 180,5
(120) 166 (260) 130 (396) 38,7
(121) 189 (261) 143 (397) 26,3
(122) 256 (262) 64 (398) 176
(123) 92 (263) 105 (400) 11,4
(124) 180 (264) 44 (401) 41,2
(125) 225 (265) 119 (402) 21
(126) 155 (266) 106 (403) 39
(127) 264 (267) 183 (404) 51
(128) 155 (268) 19 (406) 20
(129) 169 (269) 119 411) 55
(130) 201 (270) 218 (415) 10,9
(131) 190 (271) 206 (426) 59
(132) 67,7 (RT-PCR)“ (272) 155 (438) 44
(133) 143 (273) 254 (441) 42.8
(134) 174 (274) 259 (442) 58,6
(135) 194 (275) 230 (456) 52.3
(136) 143 (276) 188 (458) 73,1
(137) 214 (277) 197 (463) 90
263/
(138) 174 (278) 141 (465) RT-PCR
(139) 52,2 (RT-PCR)* (279) 54 (466) 221
(141) 103 (280) 25 (469) 13,3
(142) 121 (281) 17 (470) 76,8
(143) 24 (282) 233 471 149
(144) 127 (283) 29 472) 151
(145) 59 (284) 27 (473) 130.2
(146) 154 (2853) 115 474 24.9
(147) 80 (286) 38 475) 1365
(148) 62 (287) 106 (476) 25,5
(150) 320 (RT-PCR)* (288) 56 477) 107,5
(151) 73 (289) 128 (478) 84,1
(152) 35 (290) 238 479) 143,35
(153) 20 (291) 165 (480) 155,35
(154) 151 (292) 312 (481) 93,4
(155) 151¢ (293) 169 (482) 99,1
(156) 73 (294) 183 (483) 138
(158) 20 (295) 54 (484) 40,2
(159) 2287 (296) 178 (485) 72,3
(160) 85 (297) 150 (486) 150.5
(161) 65 (298) 21 (487) 1142
(162) 103 (299) 216 (488) 206.5
(163) 35 (300) 84 (489) 131
(164) 68 (301) 45 (490) 176.5
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Coea. Neo Epaxe (%) Coen. Neo Eyaxe (%0) Coen. Neo Euaxe (%0)
(165) 59 (302) 176 (491) 155
(166) 80 (303) 243 (492) 54,5
(167) 37 (304) 166 (493) 168
(168) 54 (305) 284 (494) 14,1
(170) 92 (306) 247 (495) 13,9
(171 48 (307) 292 (496) 233
(172) 61 (308) 310 (497) 1205
(173) 30 (309) 194 (498) 37.7
(174) 37 (310) 191 (499) 1565
(175) 29 (311) 221 (500) 141
(176) 48 (312) 195 (501) 18,1
(177) 60 (313) 102 (502) 28
(178) 76 (314) 198 (503) 27.2
(179) 49 (315) 165 (504) 80
(180) 28 (316) 108 (505) 1395
(181) 122 (317) 223 (506) 1445
(182) 20 (318) 186 (507) 167
(184) 169 (319) 204 (508) 80
(185) 22 (320) 208 (509) 40.8
(186) 17 (321) 197 (510) 20
(187) 111 (322) 21 (511) 35,15
(188) 145 (323) 26 (512) 43,7
(189) 33 (324) 226

d Uurudurop Firefly

®Bsaumoneiictsue ¢ Renilla

¢ Bzaumogetictaue ¢ Renilla / Tonbko Firefly

IIpumep 45. Bropuunslii aHaIu3

Coenunenus ¢ ECk < 2 MxM B nepBuuHOM aHaju3se (cMm. [Ipumep 44) UCronb30Baid BO
BTOPUYHOM aHanuse st oopaborku FD ¢ubpobnactoB. Ananuz craiicuara IKBKAP B FD
¢bubpodracTax UCHOIB30BAIM AJIST BaJHIALMN PE3YJIbTATOB HAMOOJiee aKTHBHBIX COEIMHEHUH,
NOJYYeHHBIX B TEPBUYHOM aHajmse in vitro. FD ¢ubpobnacter GM04663 mpuobperanu B
Coriell Cell Repository u BbipamuBaid B MOIUGUIUPOBAHHON 1O criocody JlynbOekko cpene
Urna (DMEM) (GIBCO ref.11995-065). B cpeny nobasmsuin 2 MM L-rnyramuna, 1%
neHuuInH/ cTpentomutind 1 10% ¢deranpHOM Oblubeit chiBopoTkH (SIGMA cat. 12306C).
Knerkun BeicemBanu B O-JyHOYHbIE IUTAHIIETHI W oOOpalaThiBanmu yepe3 24 waca mocie
BbicenBaHust. CoenuHeHus1 1OOABISUIA B Cpeay B ABYX pa3HbIX KoHUeHTpauusx (0.08 MxM u 0.8
MkM). Knerku obpabateiBamm Takxke kuHeTuHOM 200 MxkM u JIMCO 0.5%. HcnbiTyembre
COEAMHEHUs] U KHMHETHH pa3Bomwin B PBS ¢ ¢unanpHON xoHueHTpanuein IMCO 0.5%. ITocne
24 gacoB obpabotku Bcto PHK skcrparuposanu ¢ momomso QIAzol (QUIAGEN cat.79306) no
METOIMKE TPOW3BOAUTENS. 3areM npoBoawau obpatHyro Tpanckpunuuio (RT) ¢ 0.5 mkr
BeigeneHHod PHK, oligo(dT), cnyuaiiepiMu mnpaiimepamu u OOpaTHOM TPaHCKPUNTA30H
Superscript III  (INVITROGEN cat.18080-044) mno weromuke mnpomsBogutens. Jlns
WCCJIEIOBAHMS CIUIaiiCUHra NpUMeHsId noyykoaudectBeHHbd 1P ¢ ucnonezoBanuem k/IHK

skBuBajJeHTOB 75 Hr ucxoxgHoi PHK B peakumnonHoit cmMecn oO0bemMom 20 MKJI, ¢ MPUMEHEHUEM
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Go Taq Green Master Mix (PROMEGA ref M712C) u crnienuduyueckux npaimMepos, KOTOPbIE
pacnosHaroT 3k30H 19 (EXONI19F: CCT GAG CAG CAA TCA TGT G; SEQ ID NO:1) u 3x30H
23 (EXON23R: TAC ATG GTC TTC GTG ACA TC; SEQ ID NO:2) B IKBKAP. ITpoBonunu
35 nwmkinos TP peakunn (94°C B teuenne 30 cexkynx; 58°C B teuenme 30 cexynxm;, 72°C B
teueHue 30 cexyHn) B C1000 ThermoCycler (BIORAD). Ilpoaykrer TP orpensnu B 1.5%
arapozHoM resne (INVITROGEN ref.16500), okpamenaom opomunom stuaus (SIGMA E1501).
ITonocs! BuzyanusupoBanu Y®P-ceerom ¢ momoinbio npudopa Alphalmager 2200 (ALPHA
INNOTECH). ITonoca IKBKAP puxoro tuma coorsercTByer 363 mapam ocHoBanuii (bp), a
nojioca myrtanTHol IKBKAP cootBerctByer 289 mapam ocHoBanuii (bp) u3-3a Mepeckoka
9k30Ha 20. OTHOCHUTENBHYIO HHTEHCHUBHOCTbH IIOJIOC OIPENENSIHM, OLEHHBAas WHTETPaJIbHYIO
IJIOTHOCTB, OmNpeAesneHHyr nporpammon Imagel. KoppekTHOCTE crijalicMHra u3Mepsiii Kak
COOTHOILIEHHE TPAHCKPUNTA AUKOrO TUMNA K OOINEMY KOJHYECTBY TPAHCKPHUITOB (MYyTaHTHbIE
+aukuil TUm). OTH 3HAYEHUS HOPMAIMU30BBIBAJIM C IIOMOLIBIO 3HAYEHMH KOPPEKTHOCTU
crutaificuira st o0pasuoB, oOpaboraHHbIX kuHEeTHHOM U JIMCO, Kak MOJOXKHUTEIBHOTO M
OTpULIATENILHOTO KOHTpouisA. IlonyueHHble pe3yjbTaThl HCIOJNB30BAIM IS MOJATBEPXKIEHUS
IaHHBIX, TIOJIYYEHHBIX B MEPBUYHOM aHAJIN3€, M JJISI OTCEBA COSIUHEHUH MO MX aKTMBHOCTH in
vitro.

B Tabnuue 5 mpuBeneHsl naHHble MO % BKIFOYEHHUS 5K30HA (HOPMAJIM30BAHHBIE) IS
penpe3eHTaTUBHBIX COCAUHEHWH B pPa3IMYHBIX KOHIEHTpauusx (MKM), mMONydYeHHbIE BO

BTOPUYHOM aHaJIN3E.

Tabnuna 5
Coenmtere No Konuenrpauus % BKITFOUCHHSA 9K30H, CranmapTHOC
(MxM) HOPMATH30BAHHBIN OTKJIOHCHHE
Kunetun 200 100 8.20
(271) 0.08 62.17 15.10
(271) 0.8 106.66 8.20
(274) 0.08 37.94 7.70
(274) 0.8 99.03 10.50
(320) 0.08 47.12 3.00
(320) 0.8 103.47 7.60
(302) 0.08 23.29 7.40
(302) 0.8 90.80 9.00
(319) 0.08 14.24 6.00
(319) 0.8 77.85 9.00
(347) 0.8 72.01 9.74
(347) 0.08 18.31 9.18
(346) 0.8 58.64 13.06
(346) 0.08 23.20 11.06
(100) 0.8 62.10 17.72
(100) 0.08 22.62 6.28
(348) 0.8 101.72 8.19
(348) 0.08 49.042 6.44
(349) 0.8 95.28 7.51
(349) 0.08 27.07 5.13
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Coemurerme No Konuenrpauus % BKIFOUCHUSA OK30H, CranmaptHOC
(MxM) HOPMATH30BAHHBIN OTKJIOHCHHE
(362) 0.8 104.69 23.98
(362) 0.08 63.75 24.64
Kunetun 200 100 3.66
(275) 0.08 37.19 2.34
(275) 0.8 101.23 3.18
(269) 0.08 34.84 5.76
(269) 0.8 101.51 3.18
(230) 0.08 22.27 5.26
(230) 0.8 69.99 2.72
(270) 0.08 28.70 10.17
(270) 0.8 101.36 3.46
(372) 0.08 13.41 4.12
(372) 0.8 48.69 9.13
107) 0.8 93.24 3.63
107 0.08 25.64 2.46
(285) 0.8 1.46 6.05
(285) 0.08 0.06 2.37

ITpumep 46. In vivo MbIIIMHAS MOAEb CEMEHHON TN3aBTOHOMHU

Coenunenue (100)

Coenunenne (100) BBOAMNM uepe3 30HA Ui NMPHUHYIUTEILHOIO IHUTAHUS B TEUEHHE
BOCbMH JHeH B komuuectBe 60 mr/kr/cytku, 30 mMr/kr/cyTku u 10 MI/KI/CYyTKH B TPaHCTEHHOM
MBIIIMHON Mopenu cemeliHoi ausaBToHoMuu (FD). I'pynma ans kaxaoll [O3UPOBKH U
KOHTpOJIbHASI rpynmna (TOJbKO HOCHTENIb) COCTOSUIM W3 6 Mblmed. Y Mblmeid Obun
HEOrpPaHUYEHHBIH JOCTYI K €71e U BOJe, U U3MEHEHHs Beca Tejla OTCJIeKUBAIHN Ha €XKeIHEBHOMN
ocHoBe. Ha BOCHMOIi ieHb MbIIIaM BBOJIWIIN TIOCIIEIHIO 103y U uepe3 | yac Mblmeii 3a0uBaiu u
BCKpbIBasU. M3Bnekanu miasMy KpOBH, I€U€Hb, MOUKH, cepaue u mo3r. Ilposonunu ananus
CIUTAliCMHTa BO BCEX TKaHsAX W moarBep:knpanu Hamudue (100) B mmasme kposu. CoenuHeHue
(100) ynydmano CIUTAHCHHT B TOYKaX, CEpAlle M IEYeHH BO BCEX MPOTECTHPOBAHHBIX
nosupoBkax (nosupoBku = 10, 30 u 60 mr/kr/cytku). B meuenn coemmnenue (100) mpu 30
MI/KI/CYyTKH OOE€CTeYHBa0O TaKOH K€ YpPOBEHb KOPPEKTHOCTH, KOTOPbIH HaOMIOmancs mpu
BBEICHUN KuHeTHHa B kosnmdectBe 400 mr/kr/cytku. B cepnue coemmuenue (100) mpu 10
MI/KI/CYyTKH yJAyYIIANO CIUTIAiCHHT Oonee 3¢ ¢dexkTnBHO, YeM KWHETHMH B 1o3upoBKe 400
MI/Kr/cyTkn. B moukax He ObUIO 3HAYMUTENIbHBIX W3MEHEHWH B CIUIAHCHHIE TOCJE BBEICHUS
KnHeTHHa B KosnndecTtBe 400 MI/KI/CyTKH, HO HaONIOJANINCh YIyYIIEHUS TP TPUMEHEHUHU
coenunenus (100) naxxe B komuyectse 10 mr/kr/cytkn. Coenunenue (100) paborano B Mo3re u
KOPPEKTUPOBAJIO CIUIAMCHHT B no3upoBkax 30 m 60 Mr/kr, B TO BpeMs Kak mocie 8 nHei
BBEJICHUs] KWHETHHA B KojimdecTBe 400 MI/KI/CyTKHM 3aMETHBIX HW3MEHEHUH B MO3re He
HaOJII0AaJI0Ch.

B mnedenu Obuto mokasaHo, uyto BBeneHue coemuHeHust (100) B komudectBe 30

MI/KI/CyTKH MOBBIIANO ypoBeHb Oenka IKAP, B To BpeMsi Kak 3aMETHBIX U3MEHEHHUI mocie 8
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IOHel BBeIeHUs KHHeTHHA B KonmdecTBe 400 Mr/Kr/cyTku He HaOJFOOanoCh.

Coenunenns (230) u (270)

ExxenneBHO roroBuiu crnenyromue pactopel: Coenunenue (230) B 10% DMA/45% PEG
300/12% EtOH/33% crepunbHast Bona;, u Coenunenue (270) B 10% DMA/45% PEG 300/12%
EtOH/33% crepunbHas Boaa.

IITecTn TpaHCT€HHBIM MbIIIAM I KQXKIOH 103UpoBKU (60 Mr/kr/cyTku; 30 Mr/Kr/cyTku
u 10 MI/Kr/cyTku) mepopasbHO BBOIWIM COENHUHEHHs C NMpuMeHeHueM 20 MepHBIX HUIJl AJIs
npunyaurenbHoro kopmienus (Fine Science Tools Inc., CA, USA) B Teuenue 8 nueil. Illectu
TPAHCTEHHBIM MBIIIAM €XEIHEBHO NepopanbHO BBOAmiu pactBop 10% DMA/45% PEG
300/12% EtOH/33% crepunpHasi BOAa B TEUEHHE TOTO K€ MEepHOoAa BpeMEeHH. Y MbIIel ObLT
HEOTpaHMYEHHBIN JOCTYI K €/1€ ¥ BOJE, M U3MEHEHHs Beca Teja OTCJIEKUBAIN Ha €XEeTHEBHON
ocHoBe. Ha BOCbMOI1 IeHb MbIlIaM BBOJIMJIN TOCJIEHIOK 103y, U Yepe3 1 yac Mbliel 3a01Basu
U BCKpbIBanu. M3Biekanu masMy KpOBH, JIETKHE, MBILIIBI, T€4YeHb, CEpPJLE, MO3T, IMOYKH,
CemaMIIHbIN HepB U TpoiiHu4yHbIA HepB. Crutaiicunr oueHuBanu no RT-PCT, a Genok IKAP
OIIpeAeISUTH METOIOM BeCTEePH-OJIOTTHHTA.

Pesynbrarsl

JlanHble, npuBeneHHble Ha Gur. 1A-6 s penpeseHTaTBHBIX coenunenuii (100), (230)
u (270), MOKa3bIBAIOT, YTO JAHHbIE COEJUHEHUs] MOTYT NPUMEHSTHCA Ui yJIYYIIEHHs
BKJIFOUEHMS 3K30Ha 20.

[Ipumep 47. Beinenenue Oenka u BeCTEpH-OJOTTHHT

DKCTpakThl OEJIKOB MOJyYasi MyTeM FOMOTEHH3AIMY TIeUYeHH WK nesiieT KieTok B RIPA
oydepe (Tris-HCI 50 MM, pH 7.4; NaCl 150 mM; NP-40 1%, neokcuxonat Hatpus 0.5%; SDS
0.1%), comepskamieM KokTeiib nHruOUTOpOB npoteas (Sigma), DTT (100 mxM) u PMSF (100
MKkM). HepacTBopumble OCTaTKM OTOpAchIBAIA MOCHE LEHTPUDYTHPOBAHUS U OMPEAEIISITU
KOHIIEHTpaIMIo Oejika ¢ momoineio Habopa mist onpenenenus oenka Pierce® 400 BCA (Thermo
Scientific). 50 mkr Oenka ormemsin Ha rese NuPage 4-12% Bis - Tris Gel (Invitrogen) u
MEPEHOCUITH B HUTpOLELTI0JI03HYI0 MeMOpany (Thermo Scientific). MemOpany OnokupoBaiu B
5% 00e3’)KMpeHHOro MOJIOKa B TEUEHHE OIHOrO dYaca IpPH KOMHATHOM TeMIiepatype Hu
UHKyOupoBamu B TeueHHe HouM npu 4°C ¢ KpOJWYBHM NOJHKJIOHAJIBHBIM aHTHTENOM K C-
TEPMHUHAJILHOMY y4acTKy uejoBeueckoro IKAP Genka (Anaspec, 1:2000), win ¢ MBIITUHBIM
MOHOKJIOHAJIbHBIM aHTUTENIOM K yenoBeueckoMmy IKAP Genky (Sigma, 1:2000) u ¢ kpoaunubum
NOJIMKJIOHAJIbHBIM aHTUTENIOM K akTHHY (Sigma, 1:2000).

MemOpaHbl TPOMBIBAII M NUHKYOHUPOBaJIM CO BTOPUYHBIMU aHTHTENIAMH B TeUeHHe | Jaca
npu KOMHaTHOU Temmeparype. [lonoce! 6enka BU3YJIN3UPOBAIA METOAOM XEMUITFOMUHUCIICHLINN

(Pierce® 407 ECL Western 408 Blotting Substrate, Thermo Scientific), ¢ mocnemyromei
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skcno3unuelt apropaauorpaduueckoin ruieHkd. Konnentpaumn IKAP B FD ¢ubpobnacrax
CpaBHUBAJIU C KOHLEHTpauueil 6enka, oOHapyxeHHoi B rerepo3urotasix (HET) ¢pubpobnacrax,
KaK MMokaszaHo Ha ¢ur. 7.

Jlpyrue BapuaHThl OCY IECTBICHUS

Crnenyer moHMMAaTh, YTO, HECMOTPSI Ha TO, YTO HACTOsIIIEe N300peTeHe ObUIO PACKPBITO
B CBsI3KE C MOAPOOHBIM ONHCAHHWEM, NPUBEICHHOE BBILIE ONMHCAHUE SBISETCS HCKIIOYUTEIBHO
WUTIOCTPATUBHBIM U HE OrpaHUYMBAaeT OOBEM HACTOSAIIEr0 H300pETEeHUs, OmnpenesieMbli
o0bemMoM mpuiaraemMoii popmynbl u3zo0pereHus. Jlpyrue acmekThl, IPEUMYLIECTBa U

MOU(UKALIH BXOIAT B O0BEM MPUBEAEHHON HIDKE (HOPMYJIbl H300PETEHHSI.
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DOOPMVIJIA N30BPETEHHA

1. Coennnenue ¢popmysl (Ic):
R1
|
R -

N L
R= L
N">NZ RS
R4

(Ie)

WK ero (hapMaLeBTHYECKH IPUeMIIeMast COJlb, TAE:

L orcyTcTByeT win BeIOpaH u3 rpyribl, coctoseii u3 Ci.¢ ankuneHa, Ca-¢ alkeHUIeHa U
C2-6 ankununena, rae Ci-s ankuneH, Ca.6 ankenuyieH U Cz-6 aJKMHUIEH KaXKIbIH HEOOSI3aTE€IbHO
3amernen 1, 2, 3 wiu 4 He3aBucumo BrIGpanHbIME R rpynnamu;

R! BrIGpan u3 rpymnmel, cocrosmeii us Ce-10 apuna, 2-6eH30(pypanuna, 4-XHHOIMHUIA, 5-
6-4IeHHOr0 rerepoapmwina M S-O-4WIEHHOrO TeTEepOLMKIIOATIKNIA, KaXIbli U3 KOTOPBIX
HeoOs3aTeNnbHO 3aMeleH 1, 2, 3 unu 4 He3aBucUMO BhIOpaHHBIME R4 rpymmamu;

kaxapiii R4 nesasucumo BuiOpan us ranorena, CN, NOz, Ci ankuna, C2.6 ajkeHHNa,
Car¢ ankunmna, Ci ranorenankuna, Cis ankokcu-rpymnmel, -C(=0)OH, -C(=0)Ci-s ankuna, -
C(=0)C1-6 ranorenankuna u -C(=0)Ci-6 aNKOKCU-TPYIIIIBL;

R3 BpiOpan u3 rpymmel, cocrosmeii u3 H, okco-rpynmbl, asumo-rpymmsl, ramoresa, CN,
NOz2, Ci6 anxuna, Cz-6 ankenuna, Cz-6 ankunmna, Cs-10 qukinoankuia, Ce-10 apmia, 5-10-uneHHOTO
rerepoapuna, 4-10-unenHoro rerepormkioankuia, OR®, SR¥, C(=0)R®, C(=0)OR", NR%R%,
C(=0)NR®R® -OC(=O)NR®R®, NRSC(=0)R™, NRSC(=0)OR, NR®C(=0)NR®R®,
NR®S(=0)2R?3, NR©S(=0):NRZR®, S(O)NRR® u S(0)NRR®, rne kaxmprii Ci-6 ankmn, Cs-
10 uknoankui, Ce-10 apuin, 5-10-uneHHbIi rerepoapunl U 4-10-uneHHBIH TIeTEPOLIUKIOATKIIT
HeoOs3aTeNnbHO 3aMeleH 1, 2, 3 unu 4 HezaBucuMO BbiOpaHHbIMU R? rpynmamu;

R* BbIOpaH U3 rpymmbl, cocTosimeii u3 H, okco-rpynmbl, asumo-rpynmnsl, ragoresa, CN,
NOa2, Ci6 ankuna, Cz-6 ankeruna, Cz-6 ankuamna, Cs-1o quxsoankuna, Ce-10 apuna, 5S-10-uneHHOr0
rerepoapuna, 4-10-unenHoro rerepoumknoankuna, OR* C(=0)R™, C(=0)OR™, NR®“R%,
C(=O)NR*R¥ -OC(=O)NR“R¥ NR“C(=O)R™ NR“C(=0)OR™ NR“C(=0)NR*R%,
NR*S(=0)2R™, NR*S(=0)NR“R¥ S(O)NR“R%* u S(0):NR*“R¥, rme Cis amxmm, Cs-10
ukinoankui, Ce-10 apun, 5-10-uneHHsiil rerepoapusl U 4-10-ujeHHBIH TeTEPOLMKIIOATKUI
KaskbIi HeoOsA3aTeNbHO 3amelteH 1, 2, 3 unu 4 He3aBucuMO BbiOpanHbiMU R* rpynnamu,;

R’ BbIOpaH M3 TPyMmbl, cocTosimel u3 H, okco-rpynmbl, a3umo-rpymnmbl, ragorena, CN,
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NOa2, Ci-6 ankuna, Cz-6 ankenuna, Cz-6 ankuamna, Cs-1o mquxioankuna, Ce-10 apuia, 5-10-uneHHOr0
rerepoapuna, 4-10-unenHoro rereporukioankuna, OR® SR¥ C(=0)R, C(=0)OR, NR®R%,
C(=O)NR®R¥  -OC(=O)NR®“R%, NRSC(=0)R™, NRSC(=0)OR", NR®C(=0)NR®R%,
NR®S(=0)2R>’, NR®S(=0)NR“R¥ S(O)NR“R® u S(0):NR“R®, rme Cis amxum, Cs-1o0
uksoankun, Ce-10 apwi, 5-10-uneHHbli rerepoapun U 4-10-4yeHHBI TreTEPOLMKIOATKUII
KaKIbli HeoOs3aTenbHO 3amenteH 1, 2, 3 umu 4 HezaBucUMO BbiOpaHHbIME R?® rpynmamu;

R® BoiGpan u3 rpymmbl, cocrosmei us H, Cis ankuma, Ci ranorenankuna, Ci-s
ruapokcuankmia U Ci-6 aTKOKCU-TPYIIIBL;

kaxpiii R3, R RS, R R* RM R R¥ R# RP Ry R mesasucumo BeiGpan u3
rpynmsl, coctositueit u3 H, Ci6 ankuna, Cz-6 ankenuna, Ca-¢ ankuamnna, Ci-6 rugpokcuankuia, Ci-
¢ ranoreHankuna, Cis ankokcu-rpynmbsl, -(Cis anmkwneH)-Ci6  ankokcu-rpymmsl,  Cs-10
uktoankmna, -(Ci-6 ankuien)-Cs-10 nuknoankmna, Ce-10 apuna, 5-10-ujeHHOro rerepoapua, 4-
10-unennoro rerepouukioankmia, rae kaxapii Ci-s ankui, Ci6 ankenun, Ca6 amkuami, Cs-10
ukIoaikmt, -(Ci-6 amkmineH)-Cs-10 muknoankmt, Ce-10 apuit, S5-10-uneHHsIi rerepoapun u 4-10-
YJICHHBIN TeTePOLIUKIIOANIKIIT HeoOs3aTeNIbHO 3aMetneH 1, 2, 3 uinn 4 He3aBHCHMO BBIOPAHHBIMHU
R?° rpynnamu;

umi R u RP Bmecte ¢ atomom N, kK KOTOPOMY OHH MPHCOEIHHEHBI, OOLEIHHEHBI C
dbopMupoBaHueM 5-10-unennoro reTepoapuiIbHOIO 158051 4-10-uyneHHOrO
reTepOLMKIOATKUIIBHOTO KOJIbIIA, KAKA0e U3 KOTOPBIX HEeoOsi3aTeNbHO 3amerneHo 1, 2, 3 wim 4
HE3aBUCUMO BbIOpaHHbIME R?° rpynmamu;

umu R u R¥ Bmecte ¢ atomom N, K KOTOPOMY OHM TIPHCOEIMHEHBI, OOBEIUHEHBI C
(dbopmupoBaHueM 5-10-unenHoro reTepoapuiIbHOrO WJIn 4-10-uneHHOTO
reTepOLMKIIOATIKUIBHOTO KOJIbIIa, KAKIOe U3 KOTOPBIX HeoOsi3aTeNbHO 3amerieHo 1, 2, 3 wmm 4
HEe3aBUCUMO BbIOpaHHbIMU R?° rpynmamu;

kaxaeii R? mesaBucumo BeiOpaH u3 rpymmby cocrosimeit ms OH, SH, CN, NOq,
raiorera, okco-rpymmbl, Ci4 ankwmna, Cz4 ankenmna, Cz4 ankuauna, Ci4 ramorenankuna, Ci-
manoaikuwia, Ci-4 ruapokcuankuia, Ci4 ankokcu-rpynmsbl, -(Ci4 amkui)-(Ci-4 amkoken), -(Ci-
ankokcu)-(Ci4 amkokcu), Ci4 ramoreHankokcu-rpynmsl, Cs.s mukioankwia, (eHwna, 5-6-
YJIEHHOT'O TeTepoapuia, S-6-4JIEHHOrO IeTepOLUKIOANKIIA, aMUHO-TpymIibl, Ci-4 aTKUIaMHUHO-
rpynmel,  au(Ci4  ankwn)amuHo-rpymmbl,  kapbammia, Cia4  ankwmnkapOammna, au(Cis
ankmn)kapbammia, kapdamomna, Ci4 anmkunkapbamownna, mu(Ci4 ankwi)kapdbamounna, Ci-
ankmikapbonnna, Cia  ankokcukapbonmna, Ci4  ankmikapOboHwtaMuHO-Tpymmbl,  Ci-a
aNKUICY Tb(POHMITAMUHO-TPYIIBL, aMUHOCYJIb(ponmna, Ci+4 ankuaamusocyibpormna, au(Ci-4
AJIKUJT)aMUHOCY Ib(OHMUIIA, aMHUHOCY JIb()OHMIIAMUHO-T Py IITIBI, Ci4

AJNIKMIIAMHHOCY JIb() OHMIIAMHHO-T'PY IIITHI, mu(Ci4  aNKUI)aMUHOCYIb(OHUIAMUHO-TPY I,
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amMuHOKapOoHmnaMuHo-rpymmel, Ci4 ajkunaMuHOKapOoHMIaMuHO-rpynmbl U 1u(Ci4 ajkun)
AMMHOKapOOHMIAMHUHO-TPY I,

rIe KakAbli “reTtepoapwyl’ O03HAYaeT MOHOLMKJIUYECKUN WM MOJULUKINYECKHUH
apOMaTUYECKUN TeTEPOLMKII, coaep:kamui B uukae 1, 2, 3 unu 4 rerepoaroMa, HE3aBUCUMO
BoIOpaHHbIX U3 O, N u S; u

“reTepoLMKIIOANKII”  O3HadaeT  HeapoOMAaTU4YeCKHH  MOHOLMKJINYECKMH WU
NOJTMLIMKJIMYECKUH TeTePOLMKI, coaepkammii | wium 2 LOUKIO00pa3yoMX TeTepoaToOMOB,

BbIOpaHHbIX U3 O, N wu S;

NT N RS
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