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IlepexpecTHasi cCHIIIKA HA POACTBEHHBIE 3aIBKI

3asBKa Ha JaHHOE M300peTeHHE 3asBIsIET NMPHOPHUTET 3asBKM Ha mateHT Kurtas No CN201710138275.5,
nomanHou 9 mapta 2017 ., comepikaHrue KOTOPOH BKJIFOUEHO B TAHHBIN TOKYMEHT ITOCPECTBOM CCHUTKH BO BCei
CBOEH MOJIHOTE.

O0J1acTh TEXHUKH, K KOTOPOI OTHOCHTCS M300peTeHHe

Hacrosimee wn300peTeHre OTHOCHUTCS K HOBOMY mpousBogHOMY 10-0xco-6,10-murumpobensole]-
mupuo[ 1,2-c][1,3]Jokcaznu-9-kapOOHOBONW KHUCJIOTHI, OCYIIECTBIAIOMEMY (YHKIIUH WHTHOUTOpA MOBEPXHOCT-
HOTO aHTHUI'eHa BHpyca remaTura B, KOHKPETHO, OTHOCHTCS K COEAWHEHHIO, MpeacTaBieHHOMY (opmymoi (I),
WM ero (apMareBTHYECKH PUEMIIEMOH COJIM M K IPUMEHEHUIO COSANHEHUs], TIpecTaBieHHoro Gopmynoii (1),
WM ero QapMareBTHUECKH NMPUEMIIEMOI CoJi U (hapMaleBTUYECKONH KOMITO3MLMK Ha €ro OCHOBE B JICYEHUH
BUPYCHOTO remnaTtura B.

YpoBeHb TEXHUKH

Bupycnsiii renatut B, cokpamenHo rematut B, npencraiser coboii 3aboseBanne, 00ycIOBIEHHOE HH-
(exnmeit, BeI3BaHHOH BUpycoM renaruta B (HBV) B opranmsme. Bupyc rematura B npencrasnser cobol re-
MaIHaBUPYC, KOTOPHIA B OCHOBHOM IIPHCYTCTBYET B I€MAaTOIHUTaX M MOBPEXKIAET TeNAaTOINTHI, BHI3EIBAs BOCIIA-
JIeHue, HEKpo3 M (uOpo3 remaTtonuToB. BupycHbI rematutr B pasgensior Ha JBa THMA: OCTPBIA renaTut B u
XpOHHUYECKUH renatut B. BolbIIMHCTBO B3POCIBIX JIOJEH ¢ OCTPHIM T'eaTUTOM B MOTYT caMu U3JI€UUTHCS T0-
CpencTBOM (YHKITMOHUPOBAHHS MX BPOXIACHHOTO MMMyHHTeTa. OmHako xpoHudeckuit renatut B (CHB) cran
OONBIION TPOOIEMOH I BCEMHUPHOTO 3IPABOOXPAHEHHS 1 OCHOBHON NMPHYWHOW XPOHUYIECKOTO 3a00JICBaHUS
nevYeHH, Iuppo3a u renatonemtoisipaoi kapiuuaoMbl (HCC) (Edward J.G., et al., The oral toll-like receptor-7
agonist GS-9620 in patients with chronic hepatitis B virus infection. Journal of Hepatology (2015); 63:320-328).
CorlacHO OlIEHKaM, 2 MJIpJI JII0Jiel BO BCeM MHUpe MH(MUIMPOBAHEI BUPYCOM XpOHHYECKOTO remnatuta B u y 6o-
nee 350 miH moaelt Habmronaercs nmporpeccupoBanue 1o renarura B. [Ipakriueckn 600000 moxeit ymupaiot
Ka)IbIi TOJ OT OCIIOXKHEeHUH Xpouuueckoro renatuta B (Edward J.G., et al., The oral toll-like receptor 7 agonist
GS-9620 in patients with chronic hepatitis B virus infection. Journal of Hepatology (2015)). Kuraii sBasercs
CTpaHOH C BBICOKMM IOKa3aTeJIeM paclpoCTPaHeHHs remaTuTa B 1 B HeM Mpo)knBaeT MHOTO HAIMEHTOB C Tera-
TATOM B, dTO siBNIsieTCs cepbe3Hol mpobiieMoii. B cooTBeTcTBUM ¢ maHHBIMH B KuTae mpoxuBaroT mpuoIn3u-
TeIbHO 93 MITH Joael, MHOUIMPOBAHHBIX BUPYCOM rematuta B, u nmpubnm3utensHo y 20 MIH U3 HUX JUArHO-
CTHPOBaH XpoHUUYEcKui renatut B, cpean Hux y 10-20% MoxeT HaOMIOOaThCs IPOTPECCUPOBAHKE 10 IUPPO3a U
y 1-5% moxet nabmiomatscs nporpeccuposanne 1o HCC. (Zhang Chunhong, Application of Interferon in the
Treatment of Hepatitis B. Chinese Medicine Guide (2013); 11: 475-476.)

Oco0eHHO BayKHBIM JUIsl (PYHKIIMOHAIBHOTO U3JIeueHHs rernaTtuta B sBisiercst ouncrka or HBsAg (moBepx-
HOCTHOTO aHTHT€Ha BHpYyca rematura B) u oOpasoBaHue MOBEpXHOCTHBIX aHTHUTEN. KonndecTBeHHOE onpernerne-
Hre HBsAg siBisieTcst 04eHb BayKHBIM OMOJIOTHYECKUM ITOoKa3aTesieM. Y XpOHHYECKH HHQHUIIMPOBAHHBIX ITallUeH-
TOB CHIKeHHE ypoBHS HBSAg 1 cepokoHBepcHIO HAOIIONAIOT PEIKO, YTO SIBISETCS KOHEYHOH TOYKOH B Cylie-
CTBYIOILIEM Ha JaHHBIIl MOMEHT JICUCHHH.

[ToBepxHOCTHBIM aHTUTeHHBIH Oenok Bupyca remaruta B (HBV) oTeirpeiBaeT oueHs BaXKHYIO POJIb B IIPO-
recce mpoHUKHOBeHNsI HBV B kileTkn nedeHn u ABIsSeTCS 09eHb BaXKHBIM [UTS MIPEIYIIPEKACHUS U JICUCHUS BBI-
3BanHOi HBV mHpekun. [ToBepxHOCTHBIE aHTHTEeHHBIC Oenkn BKIOYaroT Ooibinue (L), cpennne (M) u He-
Oomnpime (S) MOBEPXHOCTHBIC aHTUTEHHBIE OCJIKH, KOTOphle UMeIoT obmmii C-koHIeBOW S-ydacTok. OHHU dKC-
MPECCUPYIOTCS MOCPEICTBOM KOAWPOBAHUS B OTKPHITON paMKe CYMTHIBAHUS, Pa3IHMIHbIC 3HAUCHUS IITMHBI KOTO-
poit ompeneneHsl Tpems cTapToBbiMH KomoHamMu AUG paMku cUWTHIBaHUS. Takue TpW TMOBEPXHOCTHBIX aHTH-
TeHHBIX Oesika BKIIIOYaroT pre-S1/pre-S2/S-, pre-S2/S- u S-nomensl. [ToBepxHOCTHBII aHTUTEHHBIH Oeok HBV
MHTETPUPOBaH B MeMOpaHy sHIoIUIa3Marnieckoro perukyinyma (ER) m mHummunpyercst N-KOHIIEBO# cHTHAIIB-
HoW mocienoBaTenbHOCTRIO (Eble et al., 1987, 1990; Schmitt et al., 2004). OHU HE TOIBKO COCTABJISIOT OCHOB-
HYIO CTPYKTYPY BHPHOHOB, HO Takke 00pa3yroT Iio0yssipHble M (pMIIaMEeHTHbIE CyOBHpYCHBIE YacTHIBI (SVP,
HBsAg), arperupoBanssic B ER, ER xo03suna u anmapare npe-I'onemxu (Huovila et al., 1992), SVP conepxur B
OCHOBHOM IOBEPXHOCTHBIN aHTUTeHHBIN Ocenok S (Chisari et al., 1986). Bemok L (Bruss, 1997, 2004) sBisiercs
KPUTHYHO Ba)XKHBIM B acleKTax Mop¢oreHes3a BUpyca M B3aUMOACHCTBIS HyKJICOKAIICH A, HO SBIACTCS HE0Os3a-
TeapbHBIM 111 oOpa3oBanus SVP. (Lunsdorf et al., 2011). M3-3a oTcyTcTBUS HyKJIeoKancumoB SVP sBustorcs
HeMHPEKIMOHHBIMUA. SVP akTHBHO BOBJICUEHBI B TPOTPECCHUPOBAHNE 3a00JIeBaHHSI, OCOOCHHO B UIMMYHHBIN OT-
BET Ha BUpYC TematuTta B, B kpoBU HHOHUIIMPOBAHHBIX Jtosel coaepxanre SVP mo mensieit mepe B 10000 pa3
mpeBbIIaeT ynciio BupycoB (Bruns et al., 1998; Ganem and Prince, 2004), u oHHM 3aXBaTBIBAIOT UIMMYHHYIO CHC-
TEMYy W OCIIa0JITIOT UMMYHHBIN OTBET OpraHn3Ma Ha Bupyc renaruta B. HBsAg Takke mogaBiisieT BpOKIEHHBIH
UMMYHHUTET YEIIOBEKa, IMOJABISCT MPOIYIUPOBAHUE IIMTOKMHOB, MHIYIIMPOBAaHHBIX Tonucaxapunamu (LPS) u
IL-2 (Vanlandschoot et al., 2002), nogaenser ¢pyakuo DC NeHIPUTHBIX KICTOK U MOJABISCT HHIYIIUPOBAH-
HyI0 akTUBHOCTH LPS mocpeacTtBoM mpoTnBojeicTBHs akTMBHOCTH KuHa3bl -1/2 mytn ERK-1/2 u xunazbl
N-koHIeBO# yacT (akropa TpaHckpunuuu Jun B Mmonomutax (Op den Brouw et al., 2009). Cneyer oTMETHTS,
YTO MPOTPECCHpOBaHUE 3a00JICBaHUS, MPEACTABISIONIET0 cO00H HUPPO3 M TeHaTOLECIUTIONSIPHYIO KapIUHOMY,
Takke B OOJIBIION CTEIEHU CBS3aHO ¢ MOCTOsTHHOM cekpenueit HBsAg (Chisari et al., 1989; Wang et al., 2004;
Yang et al., 2009; Wu et al., 2014). J/laHHbIe HcCIeTOBaHUS YKa3bIBAIOT Ha TO, 4T0 HBSAg OTHITpEIBAET BaXKHYIO
POJIB B IPOTPECCHPOBAHUH XPOHUIECKOTO T'eIIaTHTA.

-1-



038122

OnoOpeHHbBIC Ha JaHHBIA MOMEHT JICKApCTBCHHBIC cpeicTBa MpoTiHB HBV B OCHOBHOM TpEACTaBIISIOT CO-
00lf IMMYHOMOIYJSATOPHI (MHTEPHEPOH-OL M METHINPOBAHHBIN UHTEp(HEPOH-0i-20L) U MPOTHBOBHPYCHBIE Tepa-
MICBTHYCCKUE JICKAPCTBEHHBIC CpeICTBa (JTAMUBYAMH, aie(OBHp JUIMUBOKCIII, SJHTCKABUP, TCIOUBYAHH, TCHO(PO-
BUp, KJIEBYAUH U T.A.). Cpeau HUX NPOTUBOBUPYCHBIE TEPareBTUYECKUE JIEKAPCTBEHHBIE CPENICTBA, KOTOPHIE
OTHOCSITCSI K HYKJICOTH]IaM, U UX MEXaHU3M JIEHCTBUS 3aKiIovaercs B MHruoupoBanuu cuate3a JIHK HBV BMme-
CTO HETOCPECTBEHHOr0 CHIKeHHs ypoBHel HBsAg. B kauecTBe NIUTEIBHOTO CpeCcTBa JIEUEHUST HYKICOTH -
HBIE JICKAPCTBEHHBIC CPEICTBA MPOJIEMOHCTPUPOBAIH ToYedHbIH kiupeHc HBsAg, koTopbiii momobeHn ecrect-
BEHHOMY KIMpeHcy npu HabmomeHuu (Janssen et al. Lancet (2005), 365, 123-129; Marcellin et al. N. Engl. J.
Med. (2004), 351, 1206-1217; Buster et al. Hepatology (2007), 46, 388-394).

Knmangeckn OOCTyNMHBIE BUABI TEPANWH MPOSBIIIOT HU3KYI0 3()(EKTHBHOCTP B CHIDKCHHH YPOBHSA
HBsAg, cienoBaTtensHO, B HACTOSIIIEE BpeMs HEOOXOMa pa3paboTka HH3KOMOJICKYIIIPHBIX HHTHOUTOPOB VIS
MEPOPATBEHOTO TMPUMEHEHHS, KOTOPbIe MOTYT 3(pQEeKTUBHO CHU3UTH ypoBeHbh HBSAg, Iuis KIMHIMYECKOTO IMpH-
MEHEHHUSI.

Hecmotps ©Ha 1O, uro B WO 2016/128335A1 packpeiT psa  TPOW3BOJHBEIX  2-0KC0-6,7-
JTUrHAPOOCH30[ a]XMHOKCAINH-3-KapOOHOBOM KUCIIOTHI JUIS JICYCHUS WIH TPEAYIPSIKICHUS MHOEKIUHU, BbI3BaH-
HOW BUpycOM rematuta B (o0mas cTpykTypa MmokaszaHa jaajiee), JaHHBIM Psii COSTUHEHUH ¢ KOHIEHCUPOBAHHBI-
MH KOJIBIIAMH BCE €IIe MMEET IPOOJIEMBI, CBI3aHHBIE C CHIIBHOW MOJEKYJISPHOH KECTKOCTHIO, HEAOCTaTOYHON
PacTBOPUMOCTBIO M JIETKOW apoMmaTm3anueil. CiiegoBaTeNbHO, I BaPHAHTOB KIMHHYECKOTO NMPUMEHEHHS BCE
eIlle CYIIECTBYET HEOOXOIUMOCTh B JIEKAPCTBEHHBIX CPEICTBAaX C JydIIel BO3MOKHOCTBIO MPUMEHEHHS B Kade-
CTBE JICKQPCTBEHHOTO CPEJICTBA.

R* RS
Conep:kaHue HACTOSIIIET0 H300peTeHUsI
B HacrosimeM n300peTeHUH MPeayCMOTPEHBI CoeTnHeHue, npeacTaBieHHoe hopmynoit (1), wmu ero dap-
MAIeBTUIECKH pHUeMIIeMasi COJb,

rae R, Betopan u3z H, OH, CN, NH, wmu BeiOpan u3 rpymmsbl, cocrosmeit u3 Csankuina, C_sTeTepoankuia,
C,.sankuamna, Cy_qankmia u 3-6-4JIeHHOTO TeTePONMKIOANKIIIA, KaKIBI U3 KOTOPHIX HEOOS3aTeIbHO 3aMelleH
1,2 wm 3 R;

R, BeIOpan u3 H, ranorena wim BeIOpaH U3 rpynimsl, cocrosmel n3 Csankwmna u CisreTepoalikuiia, Kax-
JIBIIA U3 KOTOPBIX HeoOs3aTensHo 3amerneH 1, 2 umu 3 R;

m BBIOpaH W3 TpymIsl, coctosmei u3 0, 1,2, 3,4 u 5;

A BBIOpaH U3 TPYIIBI, COCTOSIICH U3 eHMTA U 5-6-YJICHHOTO TreTepoapuia, KaKIbIH U3 KOTOPHIX HEoOs-
3aTenbHO 3ameleH 1, 2 umm 3 R;

R BBIOpan u3 rpymmsl, cocrosteii u3 H, ranorena, OH, CN, NH,, =0, CH;, CH;CH,, CH;0, CF;, CHF, u

"rerepo" B C,.sreTepoankuie, 3-6-4JleHHOM reTepolukioankuie, C,rerepoankuie, 5-6-4JIeHHOM reTe-
poapuiie He3aBUCUMO BBIOpaH W3 rpymiibl, cocrosmieit u3 N, -O-, =0, -S-, -NH-, -(C=0)-, -(S=0)- u -(S=0),-;

B JItOOOM M3 BBIIIEYKA3aHHBIX CIIy4aeB YHCIIO TETEPOATOMOB HIIH COJIEPIKAINX FeTepoaToM Pyl HE3aBH-
cUMO BBIOpaHo u3 1, 2 nim 3.

B HEKoTOPHIX BapraHTax OCYIIECTBIICHUS HACTOSINETO H300peTeHns R BBIOpaH M3 TPYMITBI, COCTOSIICH U3
H, F, Cl, Br, OH, CH3, CH30, CF3, CHF2 u CHzF

B HekoTOphIX BapuaHTaX OCYIIECTBIEHUS HacTosIero n3ooperenus R, Beiopan nz H, OH, CN, NH, wmu
BBIOpaH u3 Tpymmbl, cocrosmedr w3 CH;, CH;CH,, CH;CH,CH,, CH;CH,CH,CH,, CH;0, CH;CH,O,

> 2z 2~
CH;S,CH:S(=0),  CH;S(=0),, CH;SCH,,  CH;CH,S,  CH;NH, LTz Z o~
A DD O
T . [UPPOTUAUHIIA, NUIEPUANIA,  TETPArUAPONUPAHNUIIA, Mopdonununa,

2-MAPPONTHIOHIIIA ¥ 3-TTUPPOITUAOHIITA, KK N3 KOTOPBIX HEoOsM3aTenbHO 3aMerieH 1, 2 wm 3 R.

B HekoTOphIX BapHWaHTaX OCYIIECTBICHWs HacTosmiero wu3obperenns R; BeiOpan w3 H, OH,
CN, NH, wm BweIOpan u3 rpymmbl, cocrosmieii w3 CH;, CH3;CH,, CH;CH,CH,, CH;CH,CH,CH,,
CH30, CH3CH20, CH3S, CH3S(:O), CH3S(:O)2, CH3SCH2, CH3CH2$, CH3NH,
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HeoOs3aTenpHo 3ameneH 1, 2 wim 3 R.
B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHUS HaCTO}IH.IeFO 1/1306peTeH1/1;1 R, BeIOpaH U3 TPYIIIEI, COCTOSAIICH U3

F. || /—_\
OH ‘, OH ,ﬁ\ A
H, OH, CHj;, CHF,, CH;0, - \r\ ° . b

B HEKOTOpHIX BapHaHTax OCYIICCTBICHHS HACTOSIIETO I/I306pCTeHI/I}I Rz BeIOpan u3 H, F, Cl, Br wim BbI-

: KXl U3 KOTOPBIX

Opan u3 rpymmsl, cocrosen 3 CH;, CH;CH,, CH;0, CH;CH,O 1 -~ ™. KaxIplif M3 KOTOPBIX HEOOA3aTEIBHO
3amereH 1, 2 unmm 3 R.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS HACTOSIIETO H300peTeHUs R, BRIOpaH U3 IPYIINbI, COCTOSIICH U3
Cl u CH;0.

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS HACTOSIIETO M300peTeHus A BEIOpAH M3 TPYIIIBI, COCTOSIICH W3
(heHnIa, THEHWIIA, THA30JIMIIA, M30THA30JIHIIA, OKCA30JIMIIa U N30KCa30JIMIIa, KaXKIbIi 13 KOTOPBIX HEOOA3aTEIIbHO
3amerniex 1, 2 wim 3 R.

B HEKOTOpBIX BapHaHTax OCYIIECTBICHHS HACTOSIIETO H300peTeHusT A BBIOpaH U3 TPYIIIIBI, COCTOSIICH 13

DO o0 DD D

TOPBIX HeoOs3aTenbHO 3amertieH 1, 2 umm 3 R.
B HeKOTOpLIX BapHaHTaX OCYIIIGCTBJ'ICHI/ISI HACTOSIIETO I/I306peT€HI/IH A BBIOpaH W3 TPYIIIBI, COCTOSIICH U3

/J ﬁ’“ r} \A qu// LTf \dN

u R
B HeKOTOpLIX BapI/IaHTaX OCYHICCTBJ'IGHI/IH HaCTOHIIIGFO I/I306peTeHI/I${ A BLI6paH U3 T'PpYIIILL, COCTO?[HICI/I us:

oo Yo oo ¥
o Po e ¢ (5 o
C@J Hop- R R

B HekoTOpHIX BapHaHTaX OCYIICCTBIICHUS HACTOSIIECTO H300PETCHHS M PaBHSIETCS 3.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHSI HACTOSIET0 n300peTeHust Ry BHIOpaH M3 rPyMIibl, COCTOSIIEH 13
Cl u CH;0.

B HEKOTOpBIX BapraHTax OCYIIECTBICHH HacTOsIIero n3ooperenus R, npeacrasnser co6oit CH;0.

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHUS HACTOSIIETO H300peTeH s m paBHseTcs 1.

B HEKOTOpHIX BapHaHTax OCYIIECTBICHHS HACTOsIIEero n3ooperenus R, mpencrasiser coboit Cl.

B HEKOTOPBIX BApHAHTAX OCYLICCTBICHHUS HACTOAIIETO u300peTenus R, npeacrasnser coboit =~ -
B HexoTOpHIX BapuaHTax OCYLIECTBIICHHS HACTOSIIET0 H300peTeHNsT A BHIOpaH N3 TPYIIIBL, COCTOSIICH 13

2 umu 3 R.
B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS HACTOSIIETO H300PETECHHS COCINHCHNE I ero (papMareBTHye-
CKH IpUEMJIEMast COJIb BRIOPAHBI M3 TPYIIIbI, COCTOSIICH U3

- KaXXIbIM M3 KO-

> Ka)K,HLIﬁ n3 KOTOPBIX HE00s3aTeNLHO 3aMCIICH 1,
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rae Ry, R,, A, R 1 m onpenenens! BoIIIe.
B HEKOTOPHIX BapHaHTaxX OCYIIECTBICHUS HACTOSIIETO U300pETEHUSI COSTMHEHNE WK €To (hapMalrieBTHYIe-
CKH TIprieMJIeMasi COJIb BBIOPAHBI M3 TPYIIIbI, COCTOSIICH H3:
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B Hacrosmem n300peTeHHN TakKe MPEAYCMOTPEHBI COSTUHCHHE WIH €ro (hapMaIleBTUICCKH TPUEMIICMast
COJIb, BEIOpaHHBIC U3 TPYIIIBI, COCTOSIIEH H3:
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B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS HACTOSIIETO H300pETEeHHS COeIMHEHNE WIH ero (papmareBTHYe-
CKHU TIpHeMJIeMast COJIb BEIOPAHBI U3 TPYIIIBI, COCTOSIICH U3:
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B HacTosmeM u3o0peTeHnH Takke MpeaycCMOTpeHa (apMarieBTHIecKass KOMIO3HIHUS, COAeprKaIas Tepa-
MEeBTHYECKH 3(P(PEKTHBHOE KOIWIECTBO COCOMHEHUS WM €T0 (PapMaleBTHYCCKH MPHEMIIEMOH COJH COTJIAaCHO
(hopmye n3obpereHus U papManeBTHICCKH MPUEMIIEMBIH HOCHTEINb.

B Hacrosmem n300peTeHUA TakKe MPEAYCMOTPEHBI COSTUHCHHE WIH €ro (hapMaIleBTUICCKH IPUEMIIeMast
comb wWin (hapMaleBTHUYCCKAss KOMIIO3WIMS B HW3TOTOBJICHHM JICKAPCTBCHHOTO TIperapara sl JICYCHUS
renatura B.

Hekotopbie W3 Ipyrux BapHaHTOB OCYIIECTBICHHS HACTOSIIETO HM300pPETEHUS MPOHM3BOJIBHBIM 00pa3oM
00BETUHECHBI U3 YKa3aHHBIX BBIIIC BAPHAHTOB.

Texnuueckne 3¢ PexkTbl

B nacrosmem m300peTeHnN N300peTaTeNnsHO pa3paboTaH U CHHTE3UPOBAH HOBBIM PSAA COSAWHEHHUHA ¢ HUT-
POKCHIHBIM POU3BOIHBIM aIleTallsl, COASPKAIIIM O-4JICHHOE KOJIBIIO0, B KAUeCTBE CTPYKTYPHI ocToBa. B coemu-
HEHHUAX TI0 HACTOAIIEMY H300PETEHHIO MOCPEICTBOM OPWUTMHAIBHOTO IH3aifHa IPEOIOJICHBl HEJOCTATKH, 3a-
KIIFOYAIONIAeCss B TOM, YTO CTPYKTypa OCTOBa C HHUTPOKCHIHBIM IPOM3BOIHBIM AaIleTais, COACPKaIlnM
6-4IICHHOE KOJIBIIO, MOYKET OBITh HEYCTOWYHMBOM U JIETKO MOJAABATHCS THIPOJIN3Y B KUCIOTHOW CpE/ie OpraHm3-
Ma. [TocpeacTBOM COOTBETCTBYIOIIUX SKCIEPUMEHTOB OBLIO MOATBEPXKACHO, YTO COCTUHECHUE TI0 HACTOSIIEMY
n300peTeHUI0 001aaeT XOPOIIeH CTAOMIFHOCTHIO B OMPEICIICHHOM JHANa30He TEMIICPaTyphl U TUATIa30HE KH-
cinotHOocTH. Kpome Toro, mociie n300peTaTebHON 3aMEHBI aTOMa YTIIEpOoia aTOMOM KUCIIOPOJa aKTUBHOCTD Psi-

\()/\/\()
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Jla COCAMHEHUIA MO0 HACTOSIIEMY H300PETEHUIO MOXKET XOPOIIO COXPAHATHCS MO CPABHEHUIO C MPEANICCTBYIO-

MM YPOBHEM TEXHHKH. JTO MOJATBEPKIAIA B IKCTICPUMEHTE in Vitro MoJaBICHUS aKTHBHOCTH TTOBEPXHOCTHOTO

aHTHreHa rematuta B. B To e Bpems MpHHIMTI 3aMEHBI aTOMa yTIIepoia aTOMOM KHCJIOPOZa MPeaoTBpamacT

JETUAPOTCHU3ANNIO W apOMAaTH3AIMI0 HCXOJHOTO OCTOBa B pe3yjbTaTe MPHUCYTCTBUS aTOMa yriepona, W IMpH

STOM PacTBOPHMOCTH B BOJE COCIMHEHHS II0 HACTOSIIEMY M300peTeHHIo OblIa yaydIileHa, TaK YTO MOXHO II0-

JIY9IHTH JIy4IIFe CBOUCTBA B OTHOIIEHNH BO3MOYKHOCTH ITPUMEHEHHS B Ka9ECTBE JICKAPCTBEHHOTO CPENICTBRA.
OnpeneneHust U ONMCAHUA

Ecmm He yka3aHO WHOE, CIEeIYIONINe TEPMHUHBL M (pa3bl, UCIIOIb3yeMble B TaHHOM JOKYMEHTE, IpeAToia-
TaroT CICAYIONIHE 3HaueHNs. KOHKPETHBIN TEPMUH WM BBIPAXKCHUE MPH OTCYTCTBUU TOYHOTO OMPEACICHUS HE
CJIEJIyeT CUUTATh HEONPEACICHHBIM HIM HESICHBIM, a CIeIyeT MOHUMATh B COOTBETCTBUY C TPAJAUIUOHHBIM 3HA-
yeHneM. Eciii B JaHHOM JOKYMEHTE BCTpEYAeTCsl TOPrOBOE Ha3BaHUE, TO MPEIIOIAraeTcs, YTO OHO OTHOCUTCS K
COOTBETCTBYIOLIEMY MPOIYKTY HIIH €0 aKTHBHOMY UHTPEIHCHTY.

Tepmun "(apManeBTHICCKH MPUEMIICMBIH" UCTONB3YIOT B JAHHOM JOKYMECHTE NPUMEHHUTEIBHO K TaKHM
COCJIMHCHUSIM, MaTepualiaM, KOMIIO3UIUSIM W/WIH JIGKAPCTBEHHBIM (popMaM, KOTOPHIC B paMKaX OOBCKTHBHOTO
BpadeOHOTO MHEHHUS SIBIITIOTCS TOAXOIAIIMMH JJISl IPUMEHEHUS B KOHTAKTE C TKAHSAMH JIFOJCH U KUBOTHBIX 0e3
M30BITOYHON TOKCHYHOCTH, Pa3IpaKCHUs, aTICPIHIECKON PeaKIuy WIN APYTUX MpoOJieM WK OCIOXHEHUH B
COOTBETCTBHH C 00OCHOBaHHBIM COOTHOIIICHUEM TI0JIb3a/PHUCK.

TepmuH "dapmarneBTHIECKH TpUeMiIeMas colb" OTHOCHUTCS K COJIM COSIMHEHUS TI0 HACTOAIIEMY H300pe-
TEHHIO, KOTOPYIO MOJYYaloT IIyTeM OCYIIECTBICHUS PEAKIMH COCIWHEHHS, NMEIOIIEro KOHKPETHBIA 3aMeCTH-
TEJb COTJIACHO HACTOAIIEMY M300pPETEHHUIO, ¢ OTHOCHUTEIFHO HETOKCHYHBIMHU KHCJIOTOW MIIM OCHOBaHHEM. Ecim
COCJITHEHUE 110 HACTOSAIICMY U300PETCHHIO COICPKUT OTHOCUTEIBHO KUCIOTHYIO (PYHKIIMOHAIBHYO TPYIITY, TO
COJIb TIPUCOCAMHCHUSI OCHOBAaHUS MOXET OBITh MOJYYCHA MOCPEICTBOM IPUBEACHUS HEHTpabHON (HOPMBI CO-
CJMHEHUS B KOHTAKT C IOCTATOYHBIM KOJMYSCTBOM OCHOBAHUS B YHCTOM PAacTBOPE WU MOIXOSAIIEM HHEPTHOM
pactBoputenie. @apManeBTHYECKH MPHEMJICMasl CONTb MPUCOCTUHCHUST OCHOBAHHS BKJIFOYACT COJIb HATPUs, Ka-
JIVSI, KQJIBIUSI, aMMOHUS, OPTaHMYSCKOTO0 aMHWHA WJIM MarHus WM NofoOHbIe conu. Ecnm coenuHeHME MO Ha-
CTOSIIEMY M300PETEHHUIO COACPIKUT OTHOCUTENFHO OCHOBHYIO (DYHKIIMOHAIBHYIO TPYIILY, TO COJIb IPHCOCTUHE-
HUS KACIIOTBI MOYKET OBITPH IOJTydeHa ITOCPEACTBOM IPUBEACHUSI HEUTPaIbHOH (HOPMBI COSTMHEHUS B KOHTAKT C
JOCTAaTOYHBIM KOJIMYECTBOM KHCIIOTHI B YHCTOM PAacTBOPE WM MOAXOSAIIEM HHEPTHOM pacTBoputeie. Ilpume-
pHI (hapMareBTHYECKH IPUEMIIEMOH COJH MPUCOCTUHEHNS KUCIOTHI BKIIFOYAIOT COJb HEOPTAHWIECKOH KHUCIIOTHI,
r7ie HeopraHW4ecKasl KHCIOTa BKJIIOYAeT, HAIpUMEp, XJIOPHCTOBOJOPOIHYIO KHCIOTY, OPOMHCTOBOIOPOIHYIO
KHCIIOTY, a30THYIO KHCJIOTY, YIOJbHYIO KHCIIOTY, OukapOoHart, GochopHyo KUCIOTY, MOHOTHApOdOoCchaT, au-
runpodocdar, cepHyro KHCIOTY, THAPOCYIb(AT, HOIUCTOBOJOPOIHYIO KUCIOTY, (POCHOPUCTYIO KUCIOTY U T.IL;
U COJIb OPTraHMYCCKON KHCJIOTHI, TJIe OpraHW4YecKas KHUCJIOTa BKIIOYACT, HANPHMEDP, YKCYCHYIO KHCIOTY, IPO-
MUOHOBYIO KHCIIOTY, U30MACIISTHYIO KHUCIIOTY, MAJICHHOBYIO KHUCIIOTY, MAJIOHOBYIO KHCIIOTY, OCH30MHYIO KUCIIO-
Ty, SHTAPHYIO KHCJIOTY, CYOCpPUHOBYIO KUCIIOTY, (hyMapOBYIO KHCIIOTY, MOJIOYHYIO KHCIOTY, MUHIAIBHYIO KU-
CIIOTY, (hTaNeBYIO KHCIOTY, OCH30JICYIB(OHOBYIO KUCIOTY, M-TONYOJICYIb(MOHOBYIO KHCIOTY, JIAMOHHYIO KH-
CJIOTY, BUHHYIO KHCJIOTY H METaHCYIh()OHOBYIO KUCIIOTY H T.II.; H COJb aMHUHOKHCIIOTHI (TaKOW KaK aprHHUH U
T.I.) ¥ COJIb OPTaHUIECKOM KUCIIOTHI, TAKOW KaK TIIIOKypOHOBas kKucioTta u T.1. (cM. Berge et al., "Pharmaceuti-
cal Salts", Journal of Pharmaceutical Science, 66:1-19 (1977)). OnpeneneHHble KOHKPETHBIC COCTUHEHHS IIO
HACTOSIIIEMY H300pPETEHHIO COAEP)KaT KaK OCHOBHBIC, TaK M KHCJIOTHBIC (PYHKIHMOHAIBHBIC TPYMIIBI U MOTYT
OBITH IIPEBpAILEHBI B JIFO0YIO COJIb MIPHCOSINHEHNST OCHOBAHUS FITH COJIb IPUCOSAMHEHHS KHCIOTHL.

[IpeanovYTuTeNnsHO MOCPENCTBOM HPUBEACHUS CONHM B KOHTAKT C OCHOBAaHUEM WJIM KHUCIOTON TpaIWIOH-
HBIM CIIOCOOOM, a 3aTe€M OTIEJICHUS UCXOIHOTO COCAMHEHHUSI, TAKUM 00pa30M, BOCCTAHABIMBAIOT HEUTPAIbHYIO
dbopmy coenuueHus. OTIHYNE MEKIY UCXOTHOW (OPMOI COCMHEHUS U €ro Pa3IMYHBIMH COJICBBIMH (OpPMaMU
3aKIIF0YAaETCS B KOHKPETHBIX (PH3MYCCKUX CBOWCTBAX, KaK, HAIIPUMEP, pa3InyHas PaCTBOPUMOCTH B MOJSPHOM
pacTBOpHTEIE.

"®apMarieBTHYECKH IpUeMIIeMas COJb'", UCTIONIb3yeMast B JAHHOM JIOKYMEHTE, OTHOCHUTCS K MPOU3BOJIHO-
MY COCIUHCHHS 10 HACTOSIIEMY H300PETEHUIO, TJIC UCXOHOE COCINHCHUE MOTU(PHUIIMPOBAHO ITyTeM 00pa3oBa-
HUS COJIM C KUCJIOTON WM OCHOBaHWeM. IIpuMmeps! dapMarieBTHIecKy MpHUEeMIIEMOl COMM BKITIOYAIOT, Oe3 orpa-
HUYEHS, COJIb HEOPTaHMYECKOW KUCIOTHI MJIM OPraHMYECKOW KUCIOTHI C OCHOBHBIM (pparMeHTOM, Kak, HalpH-
Mep, aMHH, COJb IIEIOYHOTO METaylla MM OPTaHWYECKYIO COJNb C KHCIOTHBIM (hparMeHTOM, Kak, Halpumep,
kapOoHOBas KHCJIOTa, U T.. PapMarieBTUYECKH MpHEeMIIEMasi COJb BKIIOYACT TPAIUIMOHHYI0 HETOKCHYHYIO
COJIb WJIM COJIb YETBEPTUYHOTO aMMOHHS HCXOJHOTO COCIMHEHUS, TAKyIO0 KaK COJb, 00Opa3oBaHHAs C MOMOIIBIO
HETOKCUYHOM HEOPraHMYECKOW KHCIOThl WM OPraHUYeCKOM KHUCIOTHL. TpagulroHHAas HETOKCHYHAs COJb
BKITIOYAeT, 0¢3 OrpaHUYCHHUS, COJb, TIOTYYCHHYIO U3 HCOPTaHMYCCKOW KUCIIOTHI U OPTaHMYECKOU KUCIIOTHI, TJIe
HEOpraHWYecKas KHCJIOTa WJIM OpraHWmdeckas KHCJIOTa BBIOpAaHBI W3  TPYIIBL, COCTOSIICH U3
2-alleTOKCHOEH30MHOI KHCIIOTHI, 2-THIPOKCHITAHCYJIL(OHOBOH KHUCIIOTHI, YKCYCHOW KHCIIOTHI, acCKOPOHMHOBOM
KHCJIOTBI, OCH30JICYTE(OHOBOW KUCIIOTHI, OCH30MHOW KUCIIOTHI, OMKapOOHATa, YTOJBHOU KHCIOTBI, JTUMOHHON
KHCJIOTHI, dTHJICHIUAMUHTCTPAYKCYCHOW KUCIIOTHI, 3TAaHAUCYIH(OHOBON KHCIOTHI, STAHCYIB(POHOBON KHCIOTHI,
(hyMapoBoO#l KHCIOTHI, TIIFOKOTENTO3EI, TIIFOKOHOBON KUCIIOTHI, TIIyTAMUHOBOM KUCIIOTHI, TIIMKOJICBOW KHCIOTHI,
OpOMHCTOBOIOPOIHON KUCIIOTHI, XJIOPHCTOBOAOPOAHON KHCIOTHI, THAPOHOAM 1A, THIPOKCHIIA, THAPOKCHHA(TA-
JIMHA, U33THOHOBOI KHCIIOTHI, MOJIOYHOHN KHCJIOTHI, JTAKTO3BI, TOACIIICYIb(POHOBOI KHUCIOTHI, MAJIEHHOBOW KH-
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CJIOTHI, SIOJIOYHOW KHCIOTHI, MHHIAJIBFHON KUCIIOTHI, METAHCYIB(OHOBON KUCIIOTHI, a30THON KUCIIOTHI, IIaBeje-
BOM KHCIIOTBI, TAMOEBOW KHCIIOTHI, TAHTOTCHOBON KHCIIOTHI, ()CHUITYKCYCHOW KHUCIOTHI, (hOC(HOPHON KHCIOTHI,
MOJINTAJIAKTYPOHOBOM KHUCJIOTHI, TIPOMUOHOBOM KHUCIOTHI, CAJIUIIUIOBOM KHUCJIOTHI, CTEAPUHOBOW KHUCIIOTHI, Ha-
JIYKCYCHOHM KHCIIOTHI, THTAPHON KHUCIIOTHI, CYIh(aMUHOBON KHUCIIOTHI, CYJIb(haHUIOBON KUCIOTHI, CEPHON KHCIIO-
TBI, TAHWHA, BUHHOHN KUCIIOTHI U TI-TOXYOJICYIH(OHOBOM KHCIOTHI.

DapMareBTHIECKH IPHEMIIEMYIO COJIb TI0 HACTOSIIEMY H300pETEHHIO MOXKHO ITOJIY4aTh U3 UCXOJHOTO CO-
€MHEHMSI, KOTOPOE COACPKUT KUCIOTHBIA M OCHOBHBIM ()parMeHT, C IOMOIIBIO TPAJHIIMOHHBIX XUMHYECKIX
cnoco6oB. Kak mpaBmito, Takasi CoOJIb MOXET OBITh IOJIydeHa ITyTeM OCYIIECTBICHUS PEaKIUU CBOOOIJHBIX KH-
CJIOTHO¥ WM OCHOBHOW (POpPM COCIUHEHHUS CO CTEXMOMETPHYCCKHM KOJIHYCCTBOM COOTBETCTBYIOIIMX OCHOBA-
HUS WU KUCIOTHI B BOJC, WIM B OPraHMYCCKOM pPACTBOPHTENEC, WM B UX cMecH. Kak mpaBuMiio, HCBOJTHBIC
Cpellbl, TaKue KaK MPOCTOH 3(up, ITUIANETAT, TAHO, H30MPONAHOI WIH allCTOHUTPHII, SBISIOTCS MPEIMOYTH-
TEJbHBIMU.

B nomnonHeHue k coneBoil popme, COeTUHEHUE, PEAYCMOTPEHHOE B HACTOSAIIEM H300pETCHUH, TAKKE Ha-
xoauTcs B hopMe mposiekapceTia. [IpoaekapcTBO COSTMHEHUS, OMMUCAHHOTO B TAHHOM JTOKYMEHTE, MPECTaBISICT
co00 coeqMHEHNEe, KOTOPOE JIETKO MOJBEPraeTcss XMMHUICCKUM M3MEHEHHAM B (PH3MOIIOTHYECKHUX YCIOBHUSIX C
MPEBpAIICHHEM B COCTUHEHHUE M0 HACTOSIIEMY H300peTeHnto. Kpome Toro, mpoiekapcTBO MOKHO IPEBPAIIaTh
B COEIMHEHHE IO HACTOAIIEMY M300pPETEHHIO MTOCPEICTBOM XUMHYECKOTO MM OMOXMMUYECKOTo crocoda B yc-
JIOBHUSAX in Vivo.

OmnperneneHHble COSTUHEHNS TI0 HACTOAMIEMY H300pETEeHHIO MOTYT HAXOOUTHCS B HECONbBATHPOBAHHOU
WA COJBBAaTHPOBAHHOHN (hopMe, B TOM UHCIIe B THApaTupoBaHHOHN (opme. Kak mpaBuio, compBaTHpOBaHHAS
(hopMa sBISICTCS IKBUBAJICHTHOW HECOJILBATUPOBAHHOM (opMe, U 00¢ POPMBI BKIFOUYCHBI B 00hEM HACTOSIIIETO
M300peTeHMS.

OmnpenencHHbIC COCIUHCHHS M0 HACTOAIIEMY H300PETCHHIO MOTYT MMETh aCHMMETPUYECKUN aTOM yriie-
pona (oNTHYEeCKH IICHTpP) WK JBOWHYIO CBs3b. Bee U3 palemara, iuacrepeomMepa, reOMETPUIECKOTO H30Mepa U
OTJICIFHOT'0 U30Mepa BKITIOYCHBI B 00hEM HACTOSIIETO H300PETCHUS.

Ecnmm He ykazaHo wHOe, TO 0003HAYCHHAS KIMHOBUIHON JTMHUEH CBsI3b M 0003HAYCHHAS TyHKTUPHOHN JIH-
HUEH CBS3b (/ ~) IPUMEHSAIOTCA IS yKa3aHUs aGCOMIOTHONH KOH(UIYPAIMM CTEPEOTeHHOT0 LEHTPa, «~ 1
' IIPUMEHSIOTCS I yKa3aHWs OTHOCHTENHHOM KOH(UIYpaIlnM CTEPEOTEHHOTO LEHTpa. Ecim coenuHeHue,
OTHCaHHOE B JTAaHHOM JOKYMEHTE, COJICPKHUT OJIe(hHHOBYIO IBOMHYIO CBS3b WIN JPYTHE T€OMETPHUIECKUE aCHM-
METpPUYECKHE IICHTPHI, TO TeoMeTpruecKue E- n Z-u30Mephl BKIIOYCHBI, €CITH He yYKa3aHo uHoe. [1omo0HBIM 00-
pa3zoMm, B 00bEM HACTOSIIIETO U300PETEHUS BKIIFOYCHEI BCE TAYTOMEPHBIC ()OPMBL.

CoelMHEHHE TI0 HACTOSAIIEMY M300PCTCHUIO MOXKET HAXOAUTHCS B (pOPME KOHKPETHOTO TCOMETPUICCKOTO
u30Mepa WIH cTepeon3zoMepa. B HacTosmeM H300pETEHUHU MOAPa3yMEBAIOTCS BCE TAKHE COCOUHCHUS, B TOM
yuciie mUc- U TpaHc-usomep, (-)- u (+)-sHaHTHOMEp, (R)- U (S)-sHaHTHOMEp, MMacTepeomsomep, (D)-usomep,
(L)-m30Mep, 1 parnieMuveckas CMeCh, U APYTUC CMECH, HATIPUMEP SHAHTHOMEPHO WIIH TUACTEPEOU30MEPHO 000-
raieHHass CMeCh, BCE M3 KOTOPBIX BKIIFOUYCHBI B 00BEM HACTOSIIECTO H300pETCHUs. 3aMECTUTENh, TAKOW KaK aj-
KWAJ, MOXXET WMETh JOTOJHHUTENBHBIA acCHMMETPHUYSCKHII aToM yriepona. Bce Takme M30MepBl W WX CMeECH
BKITIOYEHBI B 00HEM HACTOSIIETO H300pETCHUSI.

Onrudecku aktuBHBIE (R)- 1 (S)-m3omeps nau D- u L-u30oMepbl MOTYT OBITH TIOJTyYEHBI ¢ TIPUMEHEHUEM
XHPaAIBHOTO CHHTE3a, WM XUPaJbHBIX PEareHTOB, WM APYTHX TPAAULIHNOHHBIX MeToauK. Ecim Tpebyercs moiry-
YeHHWEe OJHOTO THUIA DHAHTHOMEpa KOHKPETHOTO COCIMHEHHS IO HACTOSIIEMYy M300pETeHHIO, YHCTHIH HEo0Xo-
JTUMBII SHAHTHOMEP MOXKET OBITh TOIY4EH ITyTEeM aCHMMETPHUYECKOTO CHHTE3a TN JISPUBATHU3AINH C IOMOIIBIO
XHPAITEHOTO BCIIOMOTATEIBHOTO BEIIECTBA C MOCICAYIONIMM pa3elICHHEM MOTyYeHHON TrUacTepeoMepHOi cMe-
CH ¥ OTIICIUICHUEM BCIIOMOTATEIILHOU TPYMITBL. B KadecTBe ambTepPHATUBBI, €CIIM MOJCKYJIa COACPKUT OCHOB-
HY!I0 (DYHKIIMOHATBHYIO TPYIY (TaKyl KaKk aMHHO) WM KHCIOTHYIO ()YHKIIMOHATBHYIO TPYIIY (TaKyro Kak
KapOOKCHIIbHASI), COCIMTHEHUE BCTYIACT B PEAKIIUIO C MOIXOISIIMMH ONTHYCCKH aKTHBHBIMH KUCIIOTOW MU OC-
HOBaHHEM ¢ 00pa30BaHUEM COJIM JHACTCPEOMEPHOTO H30MEPa, KOTOPYIO 3aTEM MOIBEPTalOT JHACTCPEOMEPHOMY
Pa3AENCHUIO IOCPEACTBOM TPAAUILIMOHHOTO CII0c00a M3 YPOBHS TEXHUKH C TOIYYCHHEM YHCTOTO SHAHTHOMEpA.
Kpome Toro, sHaHTHOMEp M AMACTEpeOoH3OMep OOBIYHO BBIACISAIOT TOCPEICTBOM XpOMAaTOrpadHH, KOTOPYIO
MPOBOJIAT C MCIIOJIH30BAHNEM XHUPATBHON HETIOABMKHOH (ha3bl M HEO0OS3aTENFHO OOBEINHAIOT C METOIOM XUMH-
4eCKOH epuBaTH3aIuK (HanmpuMep, kapbamaT, 00pa30BaHHBIN U3 aMHUHA).

CoennHEeHHE TI0 HACTOSIIEMY H300pPETEHHIO MOKET COAEP KaTh HETIPHPOTHOE COOTHOIIICHHE aTOMHBIX H30-
TOTIOB TIPHM OJHOM WK 0OJiee aToMax, KOTOPBIE COCTABISIOT coequHeHne. Hampumep, coennHeHnE MOXKET OBITh
MEUEHO PaJMOAKTHBHBIM M30TONOM, TakuM Kak tputuit (CH), #ox-125 (**°I) i C-14 (**C). Bee m3oTommble
BapHaHTHl COCIUHCHUS TI0 HACTOANIEMY HM300pPETCHHUIO, BHE 3aBUCHMOCTU OT PaJUOAKTUBHOCTH, BKIIOYCHBEI B
00BEM HACTOSIIETO H300PETCHUS.

"HeoOs3aTenpHbIi" wian "HeoOsM3aTeIbHO" 03HAYAET, YTO MOCIEAYIONIee COOBITHE WA YCIIOBHE MOXKET pe-
AM30BBIBATHCS, HO HE SBJISICTCS HCOOXOAMMBIM M YTO TEPMHUH BKIFOYAET CIYYad, B KOTOPBIX COOBITHE HIIH yC-
JIOBHE PEANIU3YETCs, U CIIy4au, B KOTOPBIX COOBITUE WIIH YCIOBUC HE PEaTH3yCTCS.

TepmuH "3aMelIeHHbIN" 03HaYaeT, 4TO OJWH WM 00Jiee aTOMOB BOJOPOJA NMPH KOHKPETHOM aTOME 3aMe-
IIEHBI 3aMECTHUTENIEM, B TOM YHCJE ACHTEpHEM W BapHaHTAMH BOJOPOJA, IPU YCIOBUH, YTO BAJICHTHOCTH KOH-
KPETHOTO aToMa SIBIISICTCS HOPMAJbHON M 3aMEIIEHHOE COeIMHEHUE SIBIIETCS CTaOmIbHBIM. Ecim 3amecTuTens
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npeJcTaBisieT coboit kerorpymmy (T.e. =0), TO 3TO 03HAYAET, YTO J[BA ATOMa BOJOPOAA SIBIISFOTCS 3aMEIICHHBI-
Mmu. [TomoxkeHHs B apoOMaTHYeCKOM KOJbIIE HE MOTYT OBITh 3aMEHICHBI KeTOrpymmnoi. TepMuH "HeoOs3aTeIbHO
3aMEMICHHBIA" 03HAYaeT, YTO aTOM MOXET OBITh 3aMEIICHHBIM M He OBITh 3aMEIICHHBIM 3aMECTHTEIEM, €CIIH
HE yKa3aHO WHOE, MPUYeM BUJ M YHCIIO 3aMECTHTEIEeH MOTYT OBITh MPOWU3BOIBHBIMU TIPH YCIOBHH, YTO 3TO XH-
MHYECKH JTOCTHKHMO.

Ecmm mobas mepemennas (Takas kak R) BcTpedaeTcst 6oiee 0JHOTO paza B COCTABE UM CTPYKTYpEe COCIIH-
HEHHA, TO OTpeAeICHNEe NEPEMEHHON B Ka)KIOM CiIydae SBIIICTCS HE3aBUCHMBIM. TakuM o0Opa3oM, Halpumep,
ecnu rpymma 3amenieHa 0-2 R, To manHas rpymnma HeoOs3aTeIbHO MOXKET OBITh 3aMelleHa He OoJiee 4eM JBYMS
R, mpu 3TOoM onpenencHue R B kakaoM citydae sSBIIsIeTCsS HE3aBHCUMBIM. boliee TOro, KOMOMHALIUS 3aMECTHTEIIS
W/WIIK €TO BapUaHTa SBISCTCS IOIYCTUMOM, TOJNBKO €CJIM TaKas KOMOMHAIUS MPHUBOJUT K CTAOMILHOMY COCIH-
HCHHIO.

Ecmu gucino nmuHKepHBIX Tpymm paBHsetcs 0, kak, Hampumep, -(CRR)y-, 3T0 03Hauaer, 4To JIHHKEpHAS
TpYIINa IPeACTaBISICT CO00H OMHAPHYIO CBS3b.

Eciu ogHa m3 mepeMeHHBIX MpPEeACTaBiIsieT CO00H OJUHAPHYIO CBSI3b, 3TO 03HAYACT, YTO JBE TPYIIIHI, CO-
eJIMHECHHbIE OJMHAPHOW CBS3BI0, COCMUHEHBI HemocpenacTBenHo. Hampumep, ecnu L B A-L-Z npencrasiser co-
00l O IMHAPHYIO CBSA3B, TO CTPYKTypa A-L-Z daxTudecku npeacraBiseT coooi A-Z.

Ecmm 3amectuTens He yKaszaH, 3TO O3HAYAET, YTO 3aMECTHTEIb OTCYTcTByeT. Hanmpumep, ecnn X He yka3aH
B A-X, 1o cTpykTypa A-X (akKTHUECKH MpeacTaBisieT coboit A. Ecnu cBs3b 3aMeCcTUTENS MOKET 00ecIieYuBaTh
CIIMBKY C IBYMs aTOMaMH B KOJIBIIE, TO TAKOW 3aMECTHTEIIb MOXKET OBITh CBA3aH C JIIOOBIM aTOMOM B KOJIBIIC.
Ecmu st mepednciieHHoro 3aMecTUTE s He yKa3aHo, MMOCPEICTBOM KaKOrO aTOMa OH NPHCOEINHEH K COeInHe-
HUIO, BKIIFOUCHHOMY B OOIIYI0 XHMHUYECKYIO (HOpMYITy, HO KOHKPETHO HE YKa3aHHOMY, TO TaKOH 3aMECTUTEIh
MOJKET OBITH CBSI3aH MOCPEICTBOM JIFO0OTO M3 ero aToMoB. KoMOWHAIUs 3aMeCTUTENCH W/IIH WX BapUAHTOB
SIBIISICTCS JOMTYCTUMOM, TOJIBKO €CITM Takas KOMOWHAIIMS MOXET MPHUBOAUTH K CTAOMILHOMY coenuHeHHI0. Ha-

e
pUMep, CTPYKTYPHOE 3BCHO QQ WA QO 03Ha4YaeT, YTO OHO MOYKET OBITh 3aMEIIeHO B JIOOOM IO-
JIOXKEHUU B LIUKIIOTEKCHUIIE UM HUKJIOTeKCaleHe.

Eciu He ykazaHo wHOE, TepMUH "reTepo" MPeNCTaBIseT cOO0I reTepoaToM WiIH COICPIKAIIYIO TeTepOoaToM
rpymmny (HarmpuMmep, paanuKall, CoJepsKalliid reTepoaToM), B TOM YHCIIE aTOM, OTJIMYHEIA oT yriepona (C) u Bo-
nopoga (H), u pagukan, comepkaliuil BeIIEYKa3aHHBIA reTepoaToM, HampuMmep, B ToM uucie kucnopon (O),
azot (N), cepy (S), kpemumii (Si), repmanuii (Ge), amomunnii (Al), 6op (B), -O-, -S-, =0, =S, -C(=0)0-,
-C(=0)-, -C(=S)-, -S(=0), -S(=0),-, u rpymy, coctosmyio u3 -C(=0O)N(H)-, -N(H)-, -C(=NH)-, -S(=0),N(H)- u
-S(=0)N(H)-, kaxIp1ii U3 KOTOPBIX HEOOA3aTETHHO 3aMEIIEeH.

Ecnm He ykazaHO WHOE, TEPMUH "KOJIBIO" OTHOCHUTCS K 3aMEIICHHOMY WJIM HE3aMEIEHHOMY ITUKIOaTKUITY,
TeTePOIUKIOATKIITY, IUKIOAIKCHIITY, TeTePONNKIOANKCHIITY, IUKIOATKIHIIY, TeTePOLNKIOANKIHNILY, apiiTy
WM reTepoapwily. Tak Ha3pIBaeMOe KOJIBIIO BKIIFOUAET OIHO KOJIBIO, COOPKY KOJIEIl, CIIUPOKOJIBIO, KOHICHCH-
POBaHHOE KOJIBLO MM KOJIBIIO C MOCTHKOBOH CBS3bI0. UHCIIO aTOMOB B KOJIbIIE OOBIYHO OIIPEAEICHO KaK YHCIIO
YJICHOB B KOJIbLIE, HApUMeEp "5-7-4IeHHOE KOJIbLO" 03HAYaeT, 4To 5-7 aTOMOB 00beIMHEHBI B KOJIbLO. Ecian He
yKa3aHO WMHOE, KOJBLO HeoOs3aTenbHO coxepxuT 1-3 rerepoatoma. CrenoBarenbHO, "S5-7-dieHHOE KOJBLO"
BKJIIOYAET, HarnpuMmep, GheHw1, MMPUANHII U MUIEPUIUHWI; C APYTOH CTOPOHBI, TEPMHH "5-7-4IIeHHOE TeTepo-
UKJIOANKIIBPHOE KOJBIO" BKIFOYACT MUPHIWI U MHUICPUAVNHII, HO HE BKIOYaeT (eHmwI. TepMmuH "KOMIbIO"
TaKXKe BKIIFOYAET KOJIBLIEBYIO CHCTEMY, COEPIKAIIyI0 IO MEHBIIEH Mepe OHO KOJBIIO, I/Ie KaKA0e KOJIBIO He-
3aBHCHMO COOTBETCTBYET BBIIICYKa3aHHOMY OTIPEICIICHUIO.

Ecnm He ykazaHo MHOE, TEPMHH "TETEPOIMKII" W "TETePOIMKIII" OTHOCUTCS K CTAOMIBHOMY MOHOITHK-
JMYECKOMY, OUIIUKIMYECKOMY WIH TPUIMKINIECKOMY KOJBILY, COAEpPIKAIEMy TeTepOaTOM WM COACPKAIIYIO
TeTepoaToM TPYIHITy, KOTOPO€ MOKET OBITh HACHIICHHBIM, YaCTHYHO HEHACHIIIEHHBIM WM HEHACHIIICHHBIM
(apoMaTHYeCKHM), U MOKET COJNIEpKaTh aTOMBI yriepona u 1, 2, 3 unu 4 rerepoaromMa B KOJbIIE, HE3aBUCHMO
BeIOpaHHBIX M3 N, O 1 S, rae 1000 U3 BBIIEYKa3aHHOTO IeTEPOLUKIa MOXET ObITh KOHIEHCHPOBAaH ¢ OCH-
30JIHBIM KOJIBIIOM C 00pa3oBaHHMEM OMIMKIMYECKOrO KOJblla. I eTepoaToMsl, MpencTaBisomue co0oi a3oT u
cepy, HeoO0sA3aTeNbHO MOTYT ObITh OKkHcHeHbI (T.e. NO u S(O),, mpuyeM p paprsietcs 1 umm 2). AToM a3oTa Mo-
JKeT OBITh 3aMEIICHHBIM WK He3ameneHHbIM (T.e. N mwim NR, rie R mpencrasnser codoit H win npyrue 3amec-
THUTEINH, yXKE ONpeJIeNICHHbIC B JTAHHOM JIOKyMeHTe). ['eTepoLuKI MOKeT OBITh IPHCOEUHEH K OOKOBOW rpyrmie
MIOCPE/ICTBOM JIF00OTO TeTepoaToMa WIn aToMa yriepoja ¢ 00pa3oBaHHEM CTa0MIBHOM cTpyKTYphl. Ecim momy-
YEHHOE COEMHEHHE SABISCTCS YCTOHYMBBIM, T€TEPOIMKII, OMMCAHHBIN B JAHHOM TOKYMEHTE, MOXKET OBITH 3a-
MEIIIeH B IIOJIOKEHHSIX, COOTBETCTBYIONINX aTOMY yIJIEpOAa FJIM a30Ta. ATOM a30Ta B TeTEPOIHKIE HeoOs3a-
TENBHO SBIISCTCS KBATEPHU3UPOBAHHBIM. B mpenmnoyTuTebHOM BapHaHTe OCYIIECTBICHHS, €CITH 00IIee KoImde-
cTBO aTroMoB S 1 O B TeTepourKie MpeBhIIacT 1, ToO TeTepoaTOMBI He SBISIOTCS CMEXHBIMH APYT ¢ Apyrom. B
JIPYTOM TPEANOYTHTEIFHOM BapHaHTE OCYIIECTBICHHS 00Imiee KonmmyecTBO aToMoB S u O B TeTEPOIMKIIE HE
HpeBbImaeT 1.

Kak ucnonb3yercs B JTaHHOM JOKYMEHTE, TEpMUH "apoMaTtuyeckasl reTepoluKiInieckas rpymnmna’ wim "re-
Tepoapwi" OTHOCUTCS K CTaOMIIBHOMY 5-, 6- WK 7-4JIEHHOMY MOHOLMKJINYECKOMY WIIM OMIMKINYECKOMY WU
7-, 8-, 9- nim 10-wieHHOMY OHIMKIMYECKOMY T'€TEPOLMKINIECKOMY apOMaTHYECKOMY KOJIbIly, KOTOPOE coJiep-
JKUT aTOMBI yriieposa u 1, 2, 3 uim 4 rerepoaroMa B KOJbIle, He3aBUCUMO BBIOpaHHBIX U3 N, O u S. AtoM a3ora
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MOXeT OBITh 3aMeIeHHBIM Win He3aMemeHHbIM (T.e. N i NR, rne R npencrasnser coboii H wim apyrue 3a-
MECTHTEIH, yXKE OINpEJICIICHHBIC B JAHHOM JOKyMEHTe). ['eTepoaTomsl, mpeacTaBiIsionue coboil a3oT u cepy,
Heo0sA3aTeNbHO MOTyYT ObITh OKHCIEHH (T.e. NO u S(O),, npudem p parsiercs 1 mim 2). Cneyer OTMETUTB, 4TO
oOrmiee xonmyecTBO aToMOB S M O B apOMaTHYECKOM T'eTEPOIMKIIC HE TPEBHIIIaeT OAHOT0. KOIBII0 ¢ MOCTHKO-
BOM CBSA3BIO TaKKe BKIIIOYEHO B OMNpEIENICHHE TeTepolikia. KolbIio ¢ MOCTHKOBOH CBS3BI0 00pa3yeTcs, ecin
onuH min 6osee atomoB (1. €. C, O, N win S) coenuHsIOT ABa HECMEXHBIX aToMa yriepoaa win azota. [Ipen-
MOYTHTENEHOE KOJBII0 ¢ MOCTHKOBOW CBSI3BIO BKIIIOYAET, O€3 OTpaHWYCHUS, OOUH aTOM YTIIEpoAa, JBa aToMa
yriaepoaa, OJMH aToM a30Ta, [[Ba aTOMa a30Ta M OJHY TPYIITy yriepoa-a3or. ClieayeT OTMETHTh, YTO MOCTHKO-
Bas CBSI3b BCETJa MPEBPAIACT MOHOIIMKIMYCCKOE KOJBIO B TPUIUKIMYCCKOE KOJBIIO. B KOIBIE ¢ MOCTUKOBOU
CBSI3BI0 3aMECTHUTEIb B KOJBIIE TAKXKE MOXKET MMPUCYTCTBOBATH PH MOCTHKOBOM CBSI3H.

[IpuMepsl TeTePOIMKINIECCKOTO COCAUHCHHS BKIIIOYAIOT, 0€3 OrpaHWYCHUs, aKPUIMHII, a30LUHII, OCH-
3UMUNIA30IMI1, OeH30(ypaHmi, OeH3oMepKanTodypanui, OeHzoMepKkanToheHus, OeH30Kca30ImI, OEH30KCa30-
JUHWI, OCH30THA30MII, OCH30TPHA30IMI, OCH30TETPA30IMII, OCH30M30KCA30IWI, OCH30M30THA30IWI, OCH30H-
MUIa30JIMHUI, KapOazomt, 4aH-kapOa3on, kKapOOIMHIII, XPOMAaHII, XPOMEH, [IMHHOJIHHI, IEKATHPOXUHO-
muawt, 2H,6H-1,5,2-nutnasuaun, auruapodypo[2,3-b]rerparuapodypanmn, dypanui, (ypa3aHui, UMUOA30-
JUIUHWI, UMHOA30JMHAI, UMAAa30awi, |H-wHmasommn, WHIONCHWI, WHIOIWHWI, WHIOIW3WHWI, WHIOINM,
3H-uanonwi, w300eH30(ypaHII, HU30MHIOIWI, M30WHAOIWHWI, M30XWHOIWUHII, W30THA30JMI, HW30KCA30IIMII,
METHIICHIUOKCH(EHUI, MopoHMI, HaTHPUINHILI, OKTaruAPON30XHHOIHHIIL, OKCaIna30JIuII,
1,2,3-okcaguazommi, 1,2,4-oxcaguazonmn, 1,2,5-oxcagnasonun, 1,3,4-0kcaana3oiani, OKCa30dMAUHMII, OKCa30-
JIWJT, TUAPOKCUWHAOIIII, TUPUMHUIUHNI, (PEHAHTPUIUHIII, PEHAHTPOIUHIII, (eHa3uH, (heHOTHAa3H, OCH30KCaH-
TUHWI, (PEHOIOKCA3HHWII, (hTANA3UHIII, TUTIICPA3UHILI, MTUICPUANHII, TUTICPUAOHII, 4-IUMICPUIOHIUI, TUTICPO-
HUJI, ITCPUIVHWI, TYPUHWI, TTHPAHUI, THPA3UHII, TUPA30JIAIMHII, THPA30IUHII, TUPA30JIWI, THPUIA3HHILIL,
MUPUAOOKCA30NIMI, THPUIOUMHUAA30IHI, MHPUIOTAAZONWI, NUPUIUHWAI, [HPPOIUAUHUI, MTUPPOIHHWUIL,
2H-nmuppoui, MUPPOITUIT, XUHAZOIUHIII, XUHOMHHWI, 4H-XHHOMU3WHII, XHHOKCATMHI, XUHYKITHIUHHI, TCT-
paruapoQypaHuiI, TETPAruIAPOU30XUHOIMHWI, TETPATUAPOXUHONUHIUI, TeTpazonwr, 6H-1,2,5-tuamuasunm,
1,2,3-tnagnazonwi, 1,2,4-tmannazonwn, 1,2,5-tmamuaszonwn, 1,3,4-THagua3onni, THAHTPEHWII, THA30JWI, U30-
THA30JMITHCHWI, THEHWI, THEHOOKCA30JIW, THEHOTHA30NWI, THEHOWMHUAA30IWI, THEHWI, TPHA3HHUI,
1,2,3-tpuazomun, 1,2,4-tpuazomwn, 1,2,5-tpuazonwn, 1,3,4-tpuazonun u kcanTeHWI. COSOUHEHUS, MPEICTaB-
JSroIre cob0il KOHACHCUPOBAHHBIE KOJIBIIA, U CIIMPOCOCTMHEHNS TaK)Ke BKITIOYCHEI.

Ecnm He ykazaHo mHOE, TEPMHH "THIPOKAPOI" WK €T0 THIIOHUMBI (HAlIpUMep, aJIKHII, JIKCHIT, AJIKIHIIT
W apuiI | T.J.), CaMH 10 ceOe MK B Ka4eCcTBE YacTH APYroro 3aMECTHTESL, OTHOCITCS K TMHEHHOW, pa3BEeTBICH-
HOW IIEMH, WM NUKIMYECKOMY YIIICBOJAOPOJIHOMY paIuKaly, WK J000H nx komOuHanuu. OHH MOTYT OBITh
MOJTHOCTBIO HACKHIIICHHBIMY (HATIPUMED, AJIKIIT), MOHO- WX MTOJWHCHACBHIIIICHHBIMU (HAIPUMEp, AJIKCHWUIT, aJTKH-
HUJI M apWI), MOTYT OBITH MOHO-, M- WJIHM MOJH3aMEIICHHBIMH, MOTYT OBITh OJTHOBAJICHTHBIMH (HAIIpUMEp, Me-
TWII), ABYXBAJCHTHBIMU (HAIPUMEp, MCTHJICH) WJIM MHOTOBAJICHTHBIMU (HANpPUMEP, METCHWII), MOTYT TaKXke
BKITIOYAThH JIBYXBAJICHTHYIO WM MHOT'OBAJCHTHYIO TPYIINY, HMEIOT KOHKPETHOE YHCIIO aTOMOB yriepona (Ha-
npumep, C;-Cy, o3nauvaet 1-12 atomoB yraepona, npudem Ci.q, BeOpan u3 Cy, C,, C;, Cy4, Cs, Cq, C5, Cg, Co, Cyo,
C11 n C12; C3_12 BBI6paH nus3 C3, C4, C5, C6, C7, Cg, CL), ClOa C]] n C]z).

Tepmun "ruapokapOmn" BKIIOYAET, 0€3 orpaHUYeHUs, aMU(DATHIECKUH THAPOKAPOMI M apOMAaTHIECKUIN
ruapokapOmin. AnmndaTndecKuil THAPOKAPOMIT BKITIOYACT JIMHSHHBIN U MTUKINISCKUI THIPOKApOMII, B 9aCTHOCTH
BKITIOUAET, 0€3 OrpaHWuYeHUs, KU, aJKeHWIT U AIKUHWI. ApOMaTHYECKUN THIPOKApOMII BKIIOYaeT, Oe3 orpa-
HUYCHHUS, 6-12-1IeHHBIH apoMaTHIeCKAN THAPOKApOII, TaKOH Kak (GpeHmT, HahTHI U T.I. B HEKOTOPHIX BapuaH-
Tax OCYILECTBJICHUSI TEPMUH "TUAPOKApOMI" OTHOCUTCS K JIMHEHHOW WJIM Pa3BETBICHHOW IPYIIE WM UX KOM-
OMHAIMH, KOTOPasi MOXET OBITh MOJHOCTHIO HACKHIIEHHOMN, MOHO- WJIH MMOJUHEHACBHIIICHHOW W MOYKET BKITIOYATh
JIBYXBAJICHTHYIO WJIM MHOTOBAJIICHTHYIO Tpymny. [[puMephl HACBIIICHHOW THIPOKAPOUIEHON TPYIIITBI BKIIFOYAIOT,
0e3 orpaHHUYCHUS, METWII, ST, H-IIPOIIII, U3OMPOIWI, H-OyTII, TPET-OyTHII, U300yTHII, BTOP-OyTHII, HUKIIO-
TeKCII, (IUKIOTCKCHI)METHII, IUKIOMPOMWIMETHII U TOMOJIOT WU H30MEp H-aMIia, H-TeKCHIa, H-TCITHIIA,
H-OKTHJIA U JPYTUX paaukaioB. HeHaCHIIIEHHBIN THAPOKAPOMI CONEPKUT OIHY WK OoJiee ABOMHBIX HITH TPOWi-
HBIX cBs3eid. [IprMepsl HEHACHIIIEHHOTO aJKHJIa BKJIIOYAIOT, 0€3 OTpaHWYeHus, BUHWI, 2-TIPONICHII, OyTeHUI,
KpOTHJ, 2-u3omneHTeHwml, 2-(0yraauenmn), 2,4-nenrtaauenni, 3-(1,4-meHragueHmn), STUHWA, 1- U 3-TIpOTTHHII,
3-OyTHHUI U 00Jiee BBICIITUE TOMOJIOTH M H30MEPHI.

Ecnm He ykazaHO MHOE, TEPMUH '"TeTepOTHAPOKApOMIT" MIIM €ro TUITOHUMBI (TaKHe KakK TeTepOaIKII, TeTe-
POAJKEHWI, TETEPOATKUHIUI M TETePOapwi U T.1.), CAMU 10 ce0e MM B KadecTBE YaCTH APYTrOoro 3aMECTHTEI,
OTHOCSITCSI K yCTOWYMBON JTMHEHHOM, pa3BeTBICHHON MM MUKJINISCKON YIIIEBOIOPOTHON TPYIITIE WITH JIF000H BX
KOMOWHAIIMU, KOTOPAasi COJACPKUT KOHKPETHOE YHCIIO aTOMOB yIJiepojia U MO0 MEHBIICH Mepe OJMH IeTepOaTOM.
B HEKOTOpBIX BapHaHTaX OCYIICCTBIICHUS TEPMHH "TeTepoaikui’, caM 1o ceOe WM B KOMOWHAIIMU C JAPYTHM
TEPMUHOM, OTHOCHUTCSI K CTaOWIBHOW JMHEHHOW LEIH, pa3BETBICHHOMY YTIJICBOJOPOTHOMY PAJAHMKANy FIIH UX
KOMOWHAIIMU, KOTOPBIC COJIEPKAT KOHKPETHOE YMCIIO aTOMOB YIIIEPOJa M 10 MEHBIICH MEpe OJMH reTepOaTOM.
B KOHKpPETHOM BapuaHTE OCYIIECTBICHUS reTepoaroM BeiOpaH u3 B, O, N u S, rnie aToMBbI a30Ta u cepbl HE00s-
3aTebHO OKUCIICHBI U aTOM a30Ta He0O0s3aTeNbHO KBATCPHU3UPOBAH. | €TepOaTOM MM COMEpIKAIIAs TETEPOATOM
TpyIIa MOTYT HaXOTUTHCA B JIIOOOM BHYTPEHHEM IIOJIOKEHHH TETepOTHAPOKapOniIa, BKIIOYAs IMOJOXKCHHE, B
KOTOPOM THAPOKAPOUIT PUCOCTUHACTCS K OCTAIHHON YacTH MOJIeKYJbl. Ho TepMuHbl "ankokcu", "anmkuaaMuHO"
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1 "ankunTro" (MM THOANKWII) MPUMEHSIOTCS B MX OOBIYHOM 3HAYCHUU M OTHOCATCS K aJKWILHOW TPYIIIE, CO-
CJMHCHHOMN C OCTAJBHOW YaCThIO MOJEKYJBI MOCPEICTBOM aTOMa KHCIOPOAa, aMUHOTPYIIIBI MM aToMa Cephbl
COOTBETCTBEHHO. [IpuMepsl BKIOYaroT, ©0e3 orpanndenus, -CH,-CH,-O-CH;, -CH,-CH,-NH-CHjs,
-CH,-CH,-N(CHj;)-CH;, -CH,-S-CH,-CH;, -CH,-CH,, -S(0)-CH;, -CH,-CH,-S(0),-CH;, -CH=CH-O-CHj;,
-CH,-CH=N-OCH3; n -CH=CH-N(CH;)-CH3. MoryT npucyTcTBOBaTh He 0oJiee IBYX CMEXKHBIX TeTepPOaTOMOB,
Kak, Harpumep, -CH,-NH-OCHj.

Ecnmm He ykazaHO WHOE, TEPMHH "IHKJIOTHIPOKAPOMI", "TeTepOnrKIOTUAPOKAPOHI" WM WX THITOHUMBI
(Takme Kak apmi, TeTepoaprll, HUKIOAIKHI, TETEPOIHKIOATKII, IIMKIOATKEHI, TeTePOIIIKIOATIKEHII, [IUKIIO-
ANKWHWI, TeTCPOLUUKIOANKHHII U T.J.), IPUMCHIEMBIC CaMU IO ceOe MM B KOMOMHALIUYU C PYTUM TCPMUHOM,
OTHOCSTCS K IIUKJIM3UPOBAaHHOMY "THApokapOmry" mim "rereporuapokapouiy”. Kpome Toro, B ciryyae rerepo-
THIPOKapOMIIa WIIM TeTEPOIMKIOTHAPOKapOmIa (TaKuX KaK TeTEPOANTKWI U TeTEPOIMKIIOATKIUII) OIWH TeTepoa-
TOM MOXXET 3aHHMAaTh ITOJIOKEHUE, B KOTOPOM TETCPOIMKI MPUCOCAMHSICTCS K OCTANBHOW YaCTH MOJICKYJIBL.
[IpuMepsl NUKIOANKHIA BKIOYAOT, 0O€3 OrpaHHYCHHS, LUKIONCHTHI, IMKIOTCKCHI, |-IIMKIOTCKCCHMI,
3-IUKJIOTeKCEHWI, [HKIOTeNTWI W T.I. HeorpaHuumBaronme NpPUMEpPHl T'eTCPOIMKIOATKIIA BKIFOYAIOT
1-(1,2,5,6-TeTparuAponMpuAII), |-TUNCPUANHII, 2-TUNCPUIUHWI,  3-TUNEPUIAUHWT,  4-MOPQOIUHII,
3-mopdomuam, TeTparunpodypan-2-un, TerparuapodypaH-3-ui, TeTparuApoTHO(EH-2-Uj, TEeTParuiapOTHO-
(hen-3-n, 1-nunepasuHWI U 2-MUTIePa3uHIIL

Ecnmm He ykazaHOo wHOe, TepMUH "anKui" OTHOCHUTCS K JTMHEHHOHN IeTH WM Pa3BETBICHHON HACHIIIICHHON
YTIIEBOJIOPOIHON TPYIIE, KOTOpast MOXeT ObITh MOHO3aMelneHHo# (Hanpumep, -CH,F) mnn mosimzaMeneHHONH
(manpumep, -CF3), MoxkeT ObITh OJJHOBAJICHTHOH (HampuMep, METHIT), ABYXBAJICHTHOH (HAlpuMep, METHIICH) HITH
MHOTOBAJIEHTHOW (Hanmpumep, MeteHwi). [Ipumeps! ankuna Brmodator Metia (Me), atun (Et), mponmn (Takoit
KaK H-TIPOIIMJI U M30MPOIII), OyTHII (Takoi Kak H-OyTHII, M300yTWI, BTOp-OYTHI, TPET-OyTHII), HEHTHI (TaKOH
KaK H-TICHTHJI, U30IICHTUII, HEOTICHTIII) | T.II.

Ecnu He ykazano nHoe, TepMuH "aJKHMHWIT" OTHOCHUTCS K aJKHIBHOW TPYIIIE, coaepiKalleil onHy uim oosee
YTIAEPOI-YTICPOIHBIX TPOHHBIX CBA3CH B JIFOOOM ITOJIOKEHHUH B IICTIH, KOTOPAask MOXKET OBITh MOHO3aMEIICHHOM
WM TIOJTU3aMEIICHHON W MOXET OBITh OJHOBAJICHTHOH, JBYXBaJCHTHON MM MHOTOBJICHTHOW. [IpuMeps! anku-
HUJIA BKJTIOYAIOT STUHWI, IPONMHIII, Oy THHII, HIEHTUHWI 1 T.1L.

Ecnm HE yka3aHo nHOE, IUKJIOAIKIII BKJIFOYAET JTI000H YCTOWIMBBIA IUKINISCKUN WIIH TTOTHITHMKINISCKAN
THIPOKapOMII, U TPU ATOM JIFO00H aTOM yriepoja SBISIETCS HACHIIEHHBIM, KOTOPHIH MOXET OBITH MOHO3aMe-
[ICHHBIM WJIM ITOJU3aMEIIEHHBIM U MOXXET OBITH OJHOBAJICHTHBIM, ABYXBAJCHTHBIM HIJIM MHOTOBAJICHTHBIM.
IIpumepsl NUKIOANKWIA BKIIOUAIOT, 0€3 OrpaHuYeHHS, ITUKIONPONHI, HOpOopHaHWI, [2.2.2]0MIHKIOOKTAaH,
[4.4.0]0UIMKIOAEKAHUIT U T.II.

Ecmn He ykazaHo wHOe, TepMHMH 'rajoreHo" wiam "rajoreH", cam mo cebe WJIM KaK 4YacTb JPYroro
3aMecTUTeNs, 0003HadaeT atoM (Topa, xyopa, Opoma wm Homga. Kpome toro, moapasymeBaceTcs, 4YTO TCPMUH
"rayoreHanKmI" BKIOYaeT MOHOTAJOTCHAIKIII U MOJUTaIoreHaNKImI. Hanpumep, moapasymeBaercs, 9YTo Tep-
muH "ranoren(C;-Cy)ankmn" BKiIro4YaeT, 6e3 orpaHuueHus, TpudpTopmermi, 2,2,2-TpudropaTui, 4-xmopOoyTHi,
3-opommponut ¥ T.1. Ecnu He yka3zaHO WHOE, MPUMEPHI TaJOrCHANKIIA BKIIOYAIOT, 03 OrpaHHuYeHUs, Tpud-
TOPMETHI, TPUXIOPMETIII, TEHTAPTOPITUI U IIEHTAXIOPITHIL.

TepmuH "amkokcu" TpeacTaBiIsieT co00i JIF000H anKuI, ONMpeaeIeHHBIN BBIIIE, XapaKTePH3YyIOIIUNACS KOH-
KPETHBIM YHCJIOM aTOMOB YTJIepo/ia, MPUCOSAMHEHHBIN ¢ IOMOIIBI0 KHCIOPOJHOTO MOocThka. Eciu He yka3aHo
nHoe, C_¢ankokcu BkiodaeT Ci-, C,-, C;-, Cy-, Cs- m Cganmkokcen. [IpriMepsl alTkOKCH BKITIOYAIOT, O€3 orpaHuye-
HUSI, METOKCH, 3TOKCH, H-TIPOTIOKCH, W30TPOIIOKCH, H-OYTOKCH, BTOP-OYTOKCH, TPET-OyTOKCH, H-TICHTIJIOKCH U
S-TIeHTOKCH.

Ecnu He ykazaHo nHoe, TepMUH "apui" 03HadaeT MOJMHEHACHIILEHHBIH apOMaTHYECKUN 3aMEeCTUTENb, KO-
TOPBIA MOKET OBITH MOHO-, TU- WM MOJU3aMEIICHHBIM, MOXET OBITH OJHOBAJICHTHBIM, JBYXBAJICHTHBIM WIIH
MHOT'OBaJICHTHBIM, MOKET MPEJCTABIATh COOOW OJJHO KOJBIIO MM HECKOJBKO KOJICI (HampuMep, OT OJHOTO IO
TpeX KOJICLl; TJIe TI0 MEHBIIEeH Mepe OJTHO KOJBIIO SIBIIICTCS apOMATHYCCKUM), KOTOPEIC SBISIOTCS KOHICHCHUPO-
BaHHBIMH COBMECTHO WJIM COCIMHEHHBIMH KOBaJICHTHO. TepMHUH "TeTepoapui” OTHOCHTCS K apwiry (WIH KOJb-
ITy), COIeprKaIIeMy OT OJHOTO JI0 YETHIpeX reTepoaToMOoB. B MILTIOCTpaTHBHOM IpUMEpE reTepoaToM BEIOpaH u3
B, O, N u S, rae aToMbl a30Ta U Cepbl HEOOS3aTEIILHO OKHCIICHBI, U aTOM a30Ta HEOOsI3aTEIbHO KBATEPHU3HPO-
BaH. ['eTepoapmi MOXKET TPUCOEIMHATHCS K OCTAIFHONW YacTH MOJICKYINBI IIOCPEACTBOM rerepoatoMa. Heorpa-
HUYMBAIOIIME TPUMEPH apuja WM TeTepoapwia BKIOYAOT (Genmn, 1-vadTtwn, 2-wadrun, 4-6udenwn,
1 -iupponun, 2-UPPOITHI, 3-MTUPPOIIHIL, 3-TIUPA30NINT, 2-UMHUIA30JTHI, 4-UMHIa30JIMIT, TUPA3HHHMII,

2-0Kca3ommI, 4-okca3onwi, 2-(GeHWI-4-0KCa30ImiI, S5-0KCa30JMI, 3-H30KCa30Jui, 4-U30KCa30JIHII,
5-M30KCa30JIH, 2-THA30JIMWI, 4-THA30JWI, S-THazonwmi, 2-¢hypui, 3-bypwi, 2-TUCHHI, 3-THEHWI, 2-TTHPUILI,
3-mupuaun, 4-mUpuiia, 2-MAPUMUAAWI, 4-MUPAMUAWI, S-OCH30THA30MMI, MTyPUHMWI, 2-OCH3UMHIA30JIHIL,
S-uHIONMWI, 1-U30XUHOMMI, S5-U30XUHOIWI, 2-XWHOKCAJIIMHWI, S-XUHOKCAJUHWI, 3-XWUHOJWUI U 6-XUHOIMIL. 3a-
MECTHTEIN 000 OMUCAHHOW BBINIC aAPIIFHON U FeTEPOAPWIIBHON KOJBIICBOM CUCTEMBI BRIOPAHBI U3 MIPHEMJIC-
MBIX 3aMECTHUTEIICH, OMTUCAHHBIX HIXKE.

Ecimu He ykazaHo WHOE, B ciiydac OOBCTUHCHUS C IPYTUMHU TepMUHAMU (KaK, HAIIPUMED, apIIIOKCH, apHJl-
THO, apWJIAJIKWIT), apiil BKIIOYAeT apIbHOE M TeTepOapHIIbHOE KOJIBIO, KaK OIpeaesiecHo BhIme. Takum obOpa-
30M, TTOJIPA3yMEBAETCs, YTO TEPMHUH "apHIIAIKWI" BKIIOYAET TPYIIIHI (HAIpuUMep, OCH3WI, QEHAITHII, TTUPHIUII-
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METWI | T.J.), TJIe apWl IPUCOEANHEH K aJIKMITy, B TOM YHMCJIE K QJIKWITY, TA€ aTOM yriiepoja (HanpuMep, MeTH-
JeH) OblI 3aMEHEH TakMM aTOMOM, KaK KHCJIOpoX, Hanmpumep, (EeHOKCHMMETHI, 2-MUPHUIHIIOKCH,
3-(1-Ha TUIOKCH ) TPOTTHI | T.II.

Tepmun "yxoasmas rpynmna" OTHOCUTCS K GYHKITMOHATHHOW TPYIITIE WIH aTOMY, KOTOPbIE MOTYT OBITh 3a-
MEHEHBI OPyroil (GyHKITMOHATHHOW TPYNION WIJIM aTOMOM TIOCPEACTBOM PEAKIIMH 3aMEIIeHUs (TaKol KaK peak-
s 3amenienns o addurHOCTH). HanmpuMmep, WILTIOCTpaTHBHBIE YXOJSIINE TPYIIBI BKIIOYAIOT XJIOp, OpoM;
CyIb(OHATHYIO TPYIITY, TAKyIO KaK ME3HMJIaT U TO3WIIAT.

Tepmun "3amuTHas rpynmna’ BKIOYaeT, 0€3 OrpaHWdeHUs, "3alUTHYIO TPYIITY JUIsl aMAHOTPYIIIH",
IIMTHYIO TPYIITY JUI TUAPOKCUTPYIIITHI".

Tepmun "3ammrTHas rpynna A TMAPOKCUTPYMNBI' OTHOCHUTCS K 3al[UTHOM TpymIe, MOAXOAALIeH Iis
OJIOKMPOBaHUS MOOOYHBIX PEAKIMH C YJaCTUEM THIPOKCUTPYNIBI. VIUTIOCTpaTHBHBIC 3alllUTHBIC TPYIIIIEI IS
THIIPOKCUTPYIIIHI BKIFOYAIOT, 0€3 OrpaHHYCHHUS, AJIKHJI, TAKOW KaK METHJI; alliJI, TAKOW kak Oen3mwnt (Bn), u T.1L.

CoequHEHHE 10 HACTOSIIEMY M300pETEHHIO MOKHO IOJIydYaTh IIOCPEICTBOM Pa3IMUHBIX CIIOCOOOB CHHTE-
3a, XOPOILO M3BECTHBIX CHENUAINCTaM B JaHHOW 00JAaCTH TEXHUKH, B TOM YHCJIE CIEIYIOMNH MepeunucIeHHBIN
BapHaHT OCYILIECTBIICHHS, BAPHAHT OCYIIECTBICHUS, 00pa30BaHHBIN CIEAYIONINM IIEPEUNCICHHBIM BapHaHTOM
OCYILIECTBIICHHUS B KOMOWHAIIMK C JPYTUMH CIIOCO0aMH XMMHYECKOTO CHHTE3a W SKBHBAJCHTHBIMU 3aMEHAMH,
XOPOIIIO M3BECTHBIMHU CIIEIHAINCTaM B JAHHOW 00JaCTH TeXHUKHU. [IpeArmouTHTEIbHEIN BApHAHT OCYIIECTBICHHS
BKITIOYAeT, 0e3 OrpaHIYCHHS, BApUAHT OCYIECTBIICHHS HACTOSAIIETO N300PETCHHUS.

Bce pacTBOpuTeNnH, HCHOIB3yeMbIe B HACTOSIIIEM H300PETCHNH, SBISIOTCS KOMMEPYECKU TOCTYHEIMA. B
HACTOSIIEM H300PETeHNH IPIUMEHSIOTCS CIISIYIOIINe COKPAIICHHUS:

HATU npeacraBnsier coboii rexcadropdocdar O-(7-azabenzorpuazosn-1-um)-N,N,N',N'-rerpameru-
YPOHWUSL.

CoenuHeHHs HAa3BaHBl BPYYHYIO WIIH C TIOMOINBIO TTporpaMMHOTo obecrniedueHus: ChemDraw®, a st KoM-
MEpYECKH JOCTYIHBIX COSANHEHUH UCTIONB3YIOTCS Ha3BaHUS B COOTBETCTBHH C KaTaJlOTOM HX ITOCTaBIIUKA.

IMonpo6Hoe onucanue MPeINOYTHTETHHOI0 BAPHAHTA OCYIIeCTBJICHHSI

Crenyiomue MpUMepsl JONOJIHHUTENFHO HWIUTIOCTPUPYIOT HACTOsIIee H300peTeHHe, OJHAKO HacTosIIee
n300peTeHre MU He orpaHnumBaercsi. Hacrosmee n3o0perenue ObII0 HOAPOOHO ONMCAHO B IAHHOM JIOKYMEH-
T€, ero KOHKPETHBIE BapHaHTHI OCYIIECTBICHUS TAKKE PACKPHITH B TAHHOM JOKYMEHTE, CIICI[HAIICTaM B JaH-
HOU 007aCTH TEXHUKH OyIeT OU4EBUIHO, YTO MOYKHO OCYIIECTBIIATH PA3THYHBIC MOIU(DHUKAIINN U YITydIICHUE 110
OTHOIIICHHIO K BapHaHTaM OCYIIECTBICHHUS HACTOAIIECTO M300peTeHHs 0e3 OTCTYIUICHHUS OT CYITHOCTH M 00bheMa
HACTOSIIETO N300pETCHMS.

BapuanT ocymectsiaerus 1
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18 BapHaHT ocyliecTBIeHHS |
Cranus A.

1-1 (50,00 1, 274,47 MMoIIB) pacTBOpsUIM B AuxiopMeTane (250 M), 3aTeM 100aBIsuN CyIIb(OHMIXIOPU
(44,45 1, 329,36 MMoIb) IIpU MEepeMELINBAHUY, KOHTPOIUPOBAIHN TeMneparypy B mpenenax 25-30°C. Cuctemy
nepememuBanu npu 25-30°C B Teuenue 48 u. ITocne 3aBepiueHus peakuu cuctemy BouinBanu B 300 M1 Hacel-
IICHHOTO pacTBopa OMkapOoHaTa HATpUs, 3aTeM JKCTparupoBaiu ¢ momonisio EtOAc (150 mux3), opranude-
ckre (a3pl 00BEIUHSAIN U MPOMBIBAIA HACHIIIEHHBIM COJIEBBIM pacTBOpoM (40 Mix3), BEICYIIMBANIHA HAJI 0€3-
BOJHBIM CyJb(aToM HaTpus, 3aTeM (QUIBTPOBAIM W KOHICHTPUPOBAIH NPU MOHIKEHHOM JAaBieHHH. OCTaToK
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OYHIIAJIH C TOMOIIBIO KOJIOHKH ¢ cuinkareneM (amoeHT: PE/EtOAc = 10/1-2/1) ¢ monmy4enuem 1-2.

Cranus B.

1-2 (20,00 1, 92,33 mmob) pactBopsiti B N,N-nmumetmidopmamuae (60 mi), 3aTeM T00aBIISITH OCH3UII-
opomun (14,26 mu, 120,03 mmons) n kapbonat kamus (33,18 1, 240,06 MMoIb) TIpH TIEpEMENTUBaHUHN, KOHTPO-
TUpoBayM Temrepatypy B npenenax 25-30°C. Cucremy nepememuBaiu npu 25-30°C B Tteuenne 48 u. [locie
3aBEPIIECHUS peakiuy K rmosydeHHomy nao6asmsum EtOAc (200 mur) u Boay (500 mit), 3aTeM pas3nersuiv ¢ TodTy-
YeHHEM oOpraHudeckod ¢aszpl. OpraHuueckyto ¢aszy mnpombiBaii Bogod (50 Mix2) M CONEBBIM pacTBOPOM
(60 mnx2), BBICYmIMBAIM Haj 0E3BOMHBIM CYIb(ATOM HATpHs, 3aTeM (HIBTPOBAIM M KOHIEHTPUPOBAIH IPH
MOHI)KEHHOM JIaBJICHHUH C MTOTy4eHneM 1-3.

Cramus C.

1-3 (36 1, 117,36 MmoIb) pacTBOpsuTH B TeTparuapodypane (40 mur) u Boge (40 mi), 3aTeM 100aBISIH MO-
HOTHIpaT ruapokcuaa nurus (29,55 r, 704,18 mmons). Cucremy nepememusanu npu 30°C B Teuenue 48 u. Io-
CJIe 3aBEpIICHMs PEaklUH K II0JlydeHHOMY N00aBisimu Boxy (200 M), 3aTeM DKCTParupoBall C IOMOIIBIO
EtOAc (50 mux3). Boanyto ¢asy perymuposanu 1o pH 1-2 u axctparupoBanmu ¢ momoribio EtOAc (50 mix3),
oprannueckue (a3pl 0ObEAWHSIIN, BBICYLIMBAIN HajJ OE3BOAHBIM CyNIb(paToM HATpus, 3aTeM (UIBTPOBAIN H
KOHILIEHTPUPOBAJIHM NPU MTOHW)KEHHOM JaBJIEHUH C MOJy4eHHeM 1-4.

Cramus D.

1-4 (15 r, 51,25 mmonb) pactBopstmi B jquxiopMmerane (150 mi), moGasmsum okcamwnxiopuxn (9,76 T,
76,88 mmons) 1 N,N-nmumernindopmamun (394,26 mxi, 5,13 mmoies) B atMocdepe azota. CucTeMy mepeMeIin-
Bany nipu 25°C B TeueHue 2 9, KOHIEHTPUPOBAIU NPH IMOHWHKCHHOM JAaBJIICHUU C YAAJIEHUEM PAaCTBOPHTENS C
nosydeHueM 1-5.

Cragus E.

Jlo6aBmnsiy mo KarwisM rexcameTrnauciasua autus (1 moms/n, 101,06 mur) x 1-5 (15,72 1, 50,53 MMoIb)
W 3TUJI-2-aneTui-3-auMeTnnamMuHoakpuiary (7,8 T, 42,11 mmoins) B pactBope Tetparuapodypana (93 mu) npu
-70°C. BaHio ¢ CyXuM JbJOM M alleTOHOM YIajsUTM U B CHCTEMY H00aBIISUIM YKCYCHYIO KucioTy (84,22 wmu,
1,47 monp) u anerat ammonus (4,22 r, 54,74 Mmoib), TeTparuapodypaH yIalsuii MOCPEACTBOM KOHIEHTPHPO-
BaHUs IpU NOHMKEHHOM JIaBJIEHUH, 3aTeM nepeMemuBany npu 60-65°C B teuenue 1,5 4. [locne koHIEHTpUpO-
BaHMs NPH TTOHWKEHHOM JABJICHHM M BBINAPUBAHMSA JI0 CYXOT'O COCTOSIHHS OCTATOK IPOMBIBAJIM METHJI-TPET-
oyrninoBsM ddupom (150 M) u PE (200 mi), 3atem (puiabTpoBaiy, 0cafok Ha (GWIBTPE BHICYLIIMBAIN IIPH T10-
HIDKCHHOM JIaBJICHHUH € TIOJTy4eHueM 1-6.

Cragus F.

1-6 (5 r, 12,08 MMmomb) pacTBOpsiH B TeTparuapodypane (1,25 ), nobasmsimm namnanuii Ha yriae (10%,
500 mr) B atmMmocdepe a3oTa, Mociie 3arpy3Krd HECKOIbKO pa3 B CUCTEMY BOAOPOJIa CUCTEMY TIEpEMEITHBAIN TIPH
25°C B Teuenne 15 muH B atmMmocdepe Bogopona (15 ¢yHTOB/KB. moiiM). 3aTeM mociie GUIBTPAIIUN OCTATOK pac-
TBOPSUTA B cMecH quxiiopMmeran/Metanon = 10/1 (1500 mu), 3aTeM QUIBTpOBAIM C yAaJCHUEM MaUIagus Ha yT-
ne, GUIBTPaT KOHIEHTPUPOBAIH IIPH MOHMKEHHOM JABIICHHUH C ITOTydYeHHeM [-7.

'H SIMP (400 MI'n, DMSO-d¢) & 8,54 (s, 1H), 7,72 (s, 1H), 6,78 (s, 1H), 6,51 (s, 1H), 4,23 (q, J=7,1 T,
2H), 3,83 (s, 3H), 1,30 (t, J=7,1 ', 3H).

Cranus G.

1-7 (3 1, 9,27 mmonb) pactBopsiii B N,N-numermndopmamuze (60 min), 3aremM 100aBIsuTH KapOOHAT KaJIHs
(10,25 r, 74,16 mmonb) u gudpomToIyo: (6,59 r, 27,81 MMons), cucremy nepemerimBaiu mpu 100°C B TeucHue
32 4. Peaknuonnyro cMech racwim Bomou (300 mur), 3areM skcTparupoBanu ¢ nomornbio EtOAc (300 mmx2).
Opranndeckue (Ga3pl 00bSAMHIIA U POMBIBATH BoJ0H (300 Mix2), BRICYIIMBAIN HAJl OC3BOJHBIM CYIb(paToM
HaTpus, 3aTeM (UILTPOBAIH, KOHIEHTPUPOBAIH IIPH MOHW)KEHHOM JIaBJICHUH ¥ OYMILAIIN C TIOMOIIBIO KOJIOHKH
¢ cuukareneM (amroeHT: PE/EtOAc = 10:1-1:0) ¢ noxydenuem 1-8.

'H SIMP (400 MTI'ti, CDCl3) & 7,96 (s, 1H), 7,63 (s, 1H), 7,51-7,44 (m, 3H), 7,34 (dd, J=1,9, 7,5 'y, 2H),
6,83 (s, 1H), 6,63 (s, 1H), 6,59 (s, 1H), 4,31 (q, J=7,1 I'y, 2H), 3,92 (s, 3H), 1,33 (t, J=7,1 T'y, 3H).

Cragus H.

1-8 (100,00 mr, 242,81 MKMOJIB) pacTBOpsUIM B MeTaHoisie (2 mi) 1 Boae (1 M), 3aTemM q00aBIsIIH THIPO-
keun Hatpust (19,42 mr, 485,62 MrkMoutb) 1 iepemenmBany mpu 25°C B Tedenue 16 4. PeakmmoHHyI0 cMech pe-
TYJIHPOBAJIH C IIOMOIIBIO 1 MOJIB/JI XJIIOPUCTOBOIOPOTHOM KHUCIOTH 10 pH 3 M 3KCTparupoBaiu AUXIOPMETaHOM
(15 mnx2). Oprannueckue ¢Ga3bl 00bETUHSIN U IPOMBIBAIIM COJICBBIM PACTBOPOM, BBHICYIIUBAIIH HaJl O€3BOIHBIM
cynb(aToM HaTpHs, 3aTeM (QMIBTPOBAIH W KOHIICHTPUPOBAJIH IIPH MOHIKEHHOM NaBieHuH. OCTaTOK MPOMBIBA-
mu ¢ momotsio PE/EtOAc = 5/1, dunpTpoBaim ¢ moiydeHHeM ocajika Ha QHIbTpe, KOTOPHIH BBICYITUBAIH TIPH
TMOHM)KEHHOM JaBJICHHUH C TTOJTyYeHHEM BapHuaHTa OCYIICCTBICHUSA 1.

'H SIMP (400 MI'n, DMSO-dy) & 16,12 (s, 1H), 8,72 (s, 1H), 8,26 (s, 1H), 7,54 (s, 1H), 7,51 (s, 1H), 7,47-
7,43 (m, 3H), 7,27 (dd, J=2,6, 6,4 I'y, 2H), 7,11 (s, 1H), 3,92 (s, 3H).

-20 -



038122

o o
OH
CII)\/KE)L
HO/X\O o/’L@

Bapmuanrt ocymectBnenus 2

o o 0 o o o
0™ OH o’ HO™ KB
. | o || a | |
o OJ\O HO 0)\© HO' 0)\©
18 22 23
a9

OH
HO/X\O o/b

BapuaHT 0CyIIECTRICHHS 2

Cragus A.

1-8 (1,60 T, 3,89 MmoI1b) pacTBopsn B quxsopmerane (160 mur), 106aBsUH 1O KarusiM TpuOpomuz 6opa
(2,25 ™, 23,34 mmons) nipu 70°C n nepememuBaiu mpu 25°C B TeueHune 16 4. PeakimoHHYI0 cMech TacHiIH
metanosioM (60 mir) ipu 0°C, mocie KOHUEHTPUPOBAHUS NPH MMOHWKEHHOM JIaBJICHUU ¥ BBIIIAPUBAHUS IO CYXO-
ro coctosiHus 100aBisun Boay (50 mi) u auxnopmerad (30 mir), 3aTeM QUIBTPOBAIN C MOJIYYEHHEM TBEPAOTO
BEILIECTBA, KOTOPOE 3aTE€M BBICYIIMBAIH NP ITOHM)KCHHOM JIaBJICHUH C MOJTy4YeHHEM 2-2.

'H SIMP (400 MI', DMSO-de) & 11,53 (br s, 1H), 8,73 (s, 1H), 8,18 (s, 1H), 7,51 (s, 1H), 7,46-7,41 (m,
5H), 7,21 (dt, J=2,4, 3,5 ', 2H), 6,75 (s, 1H).

Cranus B.

2-2 (1,20 1, 3,25 mmonb) pactBopsuin B MertaHode (30 mi), moGamisuim TuoHHMIXIopuna (2,36 wul,
32,50 mmoms) mpu 0°C, peakoHHyI0 cMech nepeMenmuBany mpu 50°C B tedenue 16 4. CucreMy KOHIIEHTPH-
pOBaM MpH MOHWKCHHOM JABJICHHWU U BBIIAPUBAIN O CYXOTO COCTOSHHS, TBEPZOE€ BEMIECTBO MPOMBIBAIN C
nomornisio PE/EtOAc = 3/1 (12 M) u GMIBTpOBANIK ¢ MOJTYYSHUEM Ocaaka Ha GUIBTPE, KOTOPBIA BHICYIINBAIN
MIPY TTOHM)KEHHOM JIaBJICHUH C MTOJTydeHHEM 2-3.

Cranus C.

2-3 (100,00 wmr, 260,57 MxMois), 3-0poM-2,2-nuMeTii-1-nponanon (65,29 mr, 390,86 Mkmonb), Homua
Hatpus (7,81 mr, 52,11 MKMoIb), KapOoHaT Kanust cMemuBain B N,N-mumeruindopmamuse (2 MiI) U IepeMelIn-
Bayn ipu 120°C B Teuenue 16 4. PeakimoHHYIO CMECh PETYIMPOBAIH ¢ MOMOIIBIO | MOJIB/JI XJIOPUCTOBOAOPOI-
HOM KucaoTh 10 pH 3-4, 3aTeM skcTparupoBanu guxiopmeraHoM (15 mix2), opranmdeckne Gasbl 00bEAMHSIIN
Y TIPOMBIBaTHM BOIOH (20 Mi1x2), BRICYIIMBAIU HaJ OE3BOJAHBIM CYJb()aToM HaTpwsl, 3aTeM (PUIBTPOBAIM U KOH-
LEHTPUPOBAIM NPU HOHMKEHHOM aaBieHuH. [loydeHHoe TBeproe BemecTBo ouninany ¢ momoinsto HPLC (ko-
nonka: Boston Green ODS 150x30, 5 mxwm; momsmwxkHas ¢asa: [Boma (0,225% MypaBbHHOW KHCIOTHI)-
AlETOHUTPWI]; TpalueHT diroupoBaHusi: 35-65%, 12 MUH) C MONTyYeHHMEM BapHaHTa OCYILIECTBICHUS 2
(20,90 wmr, 44,24 mmoub, 16,98%).

'H SIMP (400 MI', DMSO-dg) & 8,74 (br s, 1H), 8,35 (s, 1H), 8,21 (br d, J=0,7 I', 1H), 7,55 (s, 1H),
7,45-7,41 (m, 3H), 7,21 (br s, 2H), 7,05 (s, 1H), 3,83 (s, 2H), 3,28 (s, 2H), 0,93 (s, 6H).

BapuanTs! ocymectBieHns 3-9 moiydanu B COOTBETCTBUH € TaKUM K€ CIOCOOOM, YTO M BapHUaHT OCYIIe-
CTBIICHUS 2.

BapuanT ocymecTienus 3

'H SIMP (400 MI'u, CDCly) & 8,24 (s, 1H), 7,72 (s, 1H), 7,60-7,45 (m, 3H), 7,33 (dd, J=1,3, 7,9 I', 2H),
7,02 (s, 1H), 6,72 (s, 1H), 6,64 (s, 1H), 4,22 (d, J=4,6 T'u, 2H), 3,91-3,73 (m, 2H), 3,49 (s, 3H).
BapuanT ocymectsienus 4

'"H SIMP (400 MT'ni, CDCLy) 8 8,25 (s, 1H), 7,76 (s, 1H), 7,57-7,51 (m, 3H), 7,33 (br d, J=6,5 T, 2H), 7,05
(s, 1H), 6,70 (s, 1H), 6,65 (s, 1H), 6,32 (s, 0,25H), 6,19 (s, 0,45H), 6,05 (s, 0,3H), 4,29 (dt, J=3,8, 12,6 I'e, 2H).
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"H SIMP (400 MT'u, DMSO-dq) 8 8.35 (s, 1H), 7,54 (s, 2H), 7,46-7,43 (m, 4H), 7,24 (br s, 1H), 7,14 (s,

1H), 7,13-7,13 (m, 1H), 4,25 (br t, J=5,3 ', 3H), 3,61-3,53 (m, 6H), 2,73 (t, J=5,6 'y, 3H).
Bapmuanrt ocymectBnenus 6

BapmuanTt ocymectBienus 5
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'H SIMP (400 MI'u, CD;0D) & 8,51 (br s, 1H), 8,35 (s, 1H), 7,99 (br s, 1H), 7,49 (br s, 3H), 7,37 (br s,
2H), 7,19 (br s, 2H), 6,96 (s, 1H), 4,23 (br t, J=6,0 T'm, 2H), 3,79 (t, J=6,1 'y, 2H), 2,05 (br t, J=6,1 'y, 3H).
Bapuant ocymectsieHus 7

'H SIMP (400 MTI'ti, CD;0D) & 8,55-8,41 (m, 2H), 7,98 (br s, 1H), 7,48 (br s, 3H), 7,37 (br s, 2H), 7,19 (br
s, 2H), 6,97 (br s, 1H), 4,20 (br s, 2H), 3,94 (br s, 2H).
BapuanT ocymecTBiaeHus 8

'"H SIMP (400 MT', CD;0D) & 8,50 (br s, 1H), 7,99 (br s, 1H), 7,54-7,32 (m, 6H), 7,22 (br s, 1H), 6,93 (br
s, 1H), 5,13-5,06 (m, 1H), 4,19-4.07 (m, 1H), 4,13 (br s, 1H), 3,60 (br t, J=5,8 I'm, 2H), 1,88 (br s, 2H), 1,61 (brs,

SH).
(o] o]
Cl N
I Ly
'H SIMP (400 MT'y, CDCl) 8 8,22 (s, 1H), 7,75 (s, 1H), 7,61-7,48 (m, 3H), 7,37 (d, J=6,5 ', 2H), 7,04 (s,
1H), 6,88 (s, 1H), 6,63 (s, 1H), 4,85 (t, J=2,4 T'w, 2H), 2,63 (t, J=2,4 T'ry, 1H).

BapmnanTt ocymectsaenus 10
o O
T OH
HO o o)\©

BapmnanTt ocymectBnenus 9

FF

[o ] o O Q9 9
(7 () (T
ci N . cl N - - ol N
HO o)\© Ho/x\o o)\© HD/X\O o)\©
2-3
102 Bapuaut ocymecmsnenus 10

Cranus A.

2-3 (50,00 mr, 130,28 mkmomnb) pactBopsiii B DMF (2 mi) u noGasisimn kapbonar kamust (36,01 wr,
260,56  mmoub),  (2,2-pudTop-3-ruapokcunpornuin)-4-n-roiayosicyiabpoHoByto  kuciory (34,69  wr,
130,28 mxMoub), cuctemy nepemermmBainy mpu 100°C B Tedenue 12 4. PeakmMOHHYIO CMECh PETyJIHPOBAIU C
MOMOIIBIO | MOJIB/T XJIOPUCTOBOAOPOIHOM KUCIOTH 10 pH 3-4 n skcTparupoBanu quxsiopmeranoM (15 mix2),
oprannueckue (azpl 0ObEANHIIN M MPOMBIBAIM BOJOH (20 Mi1x2), BRICYMIMBAJIN HaJ OE3BOIHBIM CYJIb(HaTOM
HaTpus, 3aTeM (QUIBTPOBAIN M KOHIIEHTPHPOBAIN MPU MOHIKCHHOM JIABICHUU. 3aT€M OCTAaTOK OYHIIAIH C IO-
MOIIIBIO TJIACTHHBI C CHITUKAresieM (JIMOKCUI KpeMHHUS, AUXJIopMeTan:MeTanos = 15:1) ¢ momryaenuem 10-2.

Craaus B.

10-2 (40,00 mr, 26,79 MKMOIB) pacTBOpsIH B TeTparuapodypane (1 mi), meranone (1 mr) u Bome (1 mi),
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J00aBIsII MOHOTHAPAT ruapokcuaa gutus (1,12 mr, 26,79 MkMonb), cucteMy nepemernusainy npu 25°C B Te-
yenue 1 4. Peakimonnyio cmech perynupoBainu 1o pH 3-4, 3atem ounnianu ¢ nomouipio HPLC (kononka: Bos-
ton Green ODS 150x30, 5 mxm; noaBmxHast ¢aza: [Bona (0,225% MypaBbHHON KUCIIOTHI)-alleTOHUTPI]; TPajIn-
eHr amronpoBanus: 30-54%, 10 MuH) ¢ momy4yeHneM BapuanTa ocymectsiaeHus 10.

'H SIMP (400 MI'u, CD;0D) & 8,51 (s, 1H), 8,08 (s, 1H), 7,50 (br d, J=3,3 I'n, 3H), 7,38 (br d, J=4.,4 T'n,
2H), 7,24 (brd, J=18,3 I'y, 2H), 7,07 (s, 1H), 4,45 (br t, J=11,4 I'y, 2H), 3,91 (t, J=13,1 'y, 2H).

Bapuants! ocymectsiaenus 11, 12 momydanu B COOTBETCTBHM C TaKUM K€ CIIOCOOOM, YTO M BapHaHT OCy-
mectBieHust 10.

BapuanT ocymectsnerus 11

Cl

O,
/\\S/\/\o o)\@
k)

"H SIMP (400 MI'u, DMSO-dg) 8,73 (s, 1H), 8,27 (s, 1H), 7,54 (s, 1H), 7,52 (s, 1H), 7,47-7,43 (m, 3H),
7,26 (dd, J=2.6, 6,5 T, 2H), 7,13 (s, 1H), 4,26 (t, J=6,1 T'm, 2H), 3,28-3,24 (m, 2H), 3,03 (s, 3H), 2,23-2,13 (m,

2H).
&N/\/\o o*@

BapuanTt ocymectsiaenus 12

'H SIMP (400 MI'u, CD;0D) & 8,35 (br s, 1H), 7,91 (s, 1H), 7,38 (br s, 3H), 7,27 (br s, 2H), 7,09 (br d,
J=17,0 I'n, 2H), 6,86-6,81 (m, 1H), 4,04 (br s, 2H), 3,45-3,37 (m, 5H), 2,29-2,21 (m, 2H), 2,02-1,97 (m, 2H),
1,96-1,92 (m, 2H)

BapmanTt ocymectsnenns 13 (13 Au 13 _B).

al [ |
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BapuaHT ocymecTeiaeHnss ~ BapHaHT oCyIIEeCTBIIEHHA
13_Awmm 13_B 13_B win 13_A

Cramus A.

13-1 (10,00 r, 59,5 moub) pactBopsutn ipu 0°C B muxmnopmerane (500 mu), 3areM 100aBsuN Cynb(OHMI-
xnopun (10,77 r, 79,77 mmons, 7,98 M) Cmech nepememuBanu npu 35°C B Teuenue 38 4. 3aTemM pacTBoOp H0-
6aBismi K 300 MJT HACBIIIEHHOTO pacTBopa OMKapOOHaTa HATpHs M nepeMemnBain Boanyio ¢asy skcrparupo-
By ¢ nomoinsio EtOAc (150 mix3), o0beAMHEHHYIO OpraHn4ecKyo (aszy 3aTeM MPOMBIBAIN HACHIIICHHBIM
coyieBbIM pacTBopoM (40 Mix3) W BRICYIMIMBAIHA HaJX OE€3BOMHBIM CyIb()aTOM HATPHS, TMEPETOHSIN MPHU MOHH-
JKCHHOM JIaBJICHHUH C TIOJIy4YeHHEM OeJIoro octaTka 3aTeM OeJIblif 0CTaTOK OYMINANM C TIOMOIIBIO XpoMaTorpaduu
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Ha cwmmkarene (3moeHT PE/EtOAc = 30/1-20/1) ¢ noxydenuem coeauaeHus 13-2 B Buae OIoro TBEpAOTO Be-
IEeCTBa.

'H SIMP (400 MI'u, CD;0D) & 10,75 (s, 1H), 7,74 (s, 1H), 6,54 (s, 1H), 5,98 (s, 1H), 3,85 (s, 3H)

Cranus B.

13-2 (8,00 r, 39,49 mmonb), 1-6pom-3-merokcunponan (7,25 r, 47,39 mmonn) pactBopsuiu B DMF
(100,00 mur), oxmaxnganm mo 0°C, 3aTeM K MOJYYeHHOMY J00aBisui kapOoHat kamus (10,92 r, 78,98 MMoub)
Cwmech HarpeBanu a0 25°C u nepememmBany B Tedenue 10 4. 3areM k pactBopy mobasimsuin EtOAc (300 mur) u
Boxay (50 mi) u mepemermuBaiu npu 25°C B Teuenue 10 mua. Opranndeckyo $a3y OTAeNIsIN U IPOMBIBAIN Ha-
CBIIIICHHBIM COJICBBIM pacTBOPOM (40 Mix3) ¥ BEICYIIMBATH HAJ OC3BOIHBIM CYIb(AaTOM HATPHS, 3aTEM KOHIICH-
TPHUPOBAIH TIPH MOHWKEHHOM JIaBJICHUH C MOTyYCHUEM KENTON KUAKOCTH. JKeNTyIo KUAKOCTh OYHIIAIH C TI0-
MoIpio Xpomarorpaduu Ha cwmkarene (dmoeHT: PE/EtOAc = 30/1-20/1) ¢ momydenueM coenuneHus 13-3 B
BHJie OEIIOro TBEPOTO BEILIECTBA.

'H SIMP (400 MTI'ti, CDCl3) 8 10,90 (s, 1H), 7,82 (s, 1H), 6,52 (s, 1H), 4,16 (t, J=6,0 ', 2H), 3,94 (s, 3H),
3,60 (t, J=6,0 T'u, 2H), 3,38 (s, 3H), 2,13 (t, J=6,0 'y, 2H).

Cranus C.

KapOonar kamus (4,76 r, 34,45 mMoue) no6asmsuu k 13-3 (3,64 1, 13,25 Mmons), Oem3mnxnopuny (2,18 r,
17,23 mmoms, 1,98 mur) B DMF (10,00 mi). Cmech nepememnubanu mpu 25°C B teuenue 20 4. K pactBopy mo-
6asistm EtOAc (150 mir) u Boxy (30 mu), pactBop nepememuBaiu npu 20°C B reuenue 10 Mua. OpraHndeckyro
(a3y otnmensm 1 mpombIBaiK BooH (30 Miix2) M HACHILIEHHBIM COJIEBBIM pacTBopoM (30 Mirx2), 3aTeM BBICY-
MIMBaJI HaJl OE3BOIHBIM CyIb(aToM HATPUS M KOHLEHTPUPOBAIHM NPHU IOHWKEHHOM JaBJICHUU C HOIyYEHHUEM
coequueHns 13-4 B BUJIE KEITON KUIKOCTH.

Cragus D.

13-4 (2,00 T, 5,48 mmois) 1 MoHOTHIpAT THUApokcuaa sty (1,38 T, 32,89 MMoib) B TeTparuapodypane
(20 M) m Bome (10 mur) mepememmBany npu 10-20°C B Teuenue 10 4. 3aTeM pacTBOp MPOMBIBAIN ¢ TTOMOIIHIO
EtOAC/PE 1/1 (5§ mnx3). Bomnyto ¢asy perynuposanu no pH 1-2. 3aTteM cMech dKCTparupoBajin IUXIopMeTa-
HOM (50 mix3), opranndeckyro (azy oObEqUHSIN M BHICYIIMBAIM Hall O€3BOIHBIM CYIb()ATOM HATpPUS, 3aTeM
KOHIICHTPUPOBAJIN TPW TOHIKEHHOM JaBJIEHUH C TIOJIYYCHHUEM COEAMHEHUs 2-O0€H3WIIOKCHU-5-XIop-4-(3-
MeTOoKcHunporaH)oen3oinoi kuciots! (1,30 r, 3,71 Mmomns, 67,63%) B Buae 6emoro TBEpAOro BeliecTBa. THO-
auxiopun (508,60 mr, 4,28 mmons, 310,12 M) nobaBimsu K 2-0€H3MIOKCH-5-XIT0p-4-(3-METOKCUTIPOTIaH)-
6ensoiinoi kuciote (1,00 r, 2,85 mmons) B auxiopmerane (10,00 mi). Cmeck nepemermmsanu npu 25°C B Teye-
HHe | 4. 3areM cMech KOHIIEHTPUPOBAJIH IPH MMOHW)KEHHOM JABJICHHH C MOJYYEHHEM OCTaTKa. 3aTeM OCTaTOK
pacTBOpPSUTH B TOJYOJIE, @ 3aTeM JONOJHUTEIEHO KOHLIICHTPUPOBAIH IIPH MOHM)KEHHOM JaBJICHUH C MTOJyYeHUEM
ocraTtka. Octatok 13-5 BeIEp:KUBANIK B aTMOC(epe a3oTa.

'H SIMP (400 MI', DMSO-dg) & 12,87-12,22 (m, 1H), 7,74 (s, 1H), 7,53 (br d, J=7,2 T'n, 2H), 7,40 (t,
J=7,6 T'n, 2H), 7,36-7,30 (m, 1H), 6,94 (s, 1H), 5,27 (s, 2H), 4,20 (s, 2H), 3,50 (s, 2H), 3,26 (s, 3H), 1,98 (t,
J=6,4 T'u, 2H).

Cragus E.

13-5 (2,94 1, 7,96 MMonb) U ATHI-2-(IUMETUIAMUHOMETHIICH)-3-0kco0yTanoar (1,62 T, 8,6 MMOIb,
1,10 axB.) B Terparuapodypane (20 mur) 1o0aBIsuH MO KaIUSIM B TeYSHHE 5 MUH K TeKCAMETHIAMCHIIA3UIY JIN-
tast (1 momp/n, 23,88 M) B TeTparuapodypane (20 mi) mpu -70°C. 3aTeM oXJaxmaromyo 0aHIO YIAISsId U
CMECh HETPEPBIBHO TEpEeMENINBAIM B T€UCHHE 5 MUH. 3aTeM K CMeCH J00aBisutu arneratr aMMoHus (3,23 T,
41,95 MMoIb) U yKCycHYIO KUCoTy (67,85 1, 1,13 MMoib) 1 O0NBITyI0 9acTh TeTparuapodypana ygaasiii ¢
nomouisio potopHoro ucnapurens npu 60°C. 3arem ocraTok HarpeBanu 10 60-65°C B teuenue 1,5 u. Peakuu-
OHHYIO CMECh OXJIXKIAIH U K Hel mobasisum Boxy (40 mur) u quxiopmeras (200 mir). CMmech nepeMeInBaiIy B
TedeHune 10 MUH ¥ 3aTeM pa3eiisuid, OpraHNIecKyio ¢a3y nmpoMbiBaimu Bomoi (10mix3) u pactBopoM aukapOo-
HaTa HaTpus, BEICYIIMBAJIN U 3aT€M KOHICHTPUPOBAIH C TIOIyYEHHUEM JKEITOTO OCTaTKa. 3aTeM OCTaTOK OYHMIIa-
JIM ¢ IoMoUIbio Xpomarorpadun Ha cuiukareie (amoeHT: PE/EtOAc = 10/1) ¢ nomyyennem coeaunenust 13-6.

Cramusa F.

Brnaxssrii nayutaguii Ha akTrBUpoBaHHOM yrie (500 mr) mo6asmsumu x 13-6 (3,00 T, 6,36 MMoIb) B TeTpa-
ruapodypane (20 mi). Cmech nepemenuBamu npu 25°C B atmocdepe Bogopona (15 GyHTOB/KB. maroiim) B Tede-
HHUE 2 4. 3aTeM KOPHUYHEBYIO CYCIICH3HIO (QIIBTPOBAIN C MOTYICHHUEM JKEITOH JKUIKOCTH, 3aTeM KOHIICHTPHPO-
BaJIM TIPW TIOHIKEHHOM IABJICHHH C ITOydeHHEM JKEITOTO OcTaTKa. JKeNnThIii OCTaTOK IBaXKIBl pPacTHpaNd B
PE/EtOAc (4/1) u 3aTeM QumbTpoBaim ¢ modydeHneM coenuHeHus 13-7 B Bume OJeTHO-)KEITOT0 TBEPIIOTO Be-
IIecTBa.

Cramgus G.

13-7 (800,00 mr, 2,10 mmoib), kapbonar kamus (580,48 wmr, 4,20 MMosb) W pacTBOp AMOPOMTOIyOJIa
(551,10 wmr, 2,21 mmoins) B DMF (20,00 M) nepemermBanu ipu 100°C B Teuenue 10 4. 3aTeM K peakIMOHHOM
cmecu pobasmsun EtOAc (60 mur) u Boay (10 min), 3aTeM oprannueckyio a3y oTIaelNsun, BOAHY0 (asy skcrpa-
rupoBaiu ¢ nomonipio EtOAc (20 Mnx3), Bce opranndeckue ¢Gasbl 00beAUHSIN U TPOMBIBTH BoJoM (10 Mirx3)
Y HACBIIEHHBIM CcOJIEBBIM pacTBopoM (10 miix3), 3aTeM KOHIIEHTPHPOBAIN MTPU TIOHMKEHHOM JIABJICHUH C TIOTY-
YEHUEM JKENTON JKUAKOCTH. JKenTyro »KUIKOCTh OYHIAIH C TIOMOIIBI0O XpoMaTorpaduu Ha cuitnKarese (JJI0eHT:
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PE/EtOAc = 10/1-5/1) ¢ mony4eHreM OeI0TO TBEPAOTO BEIIECTBA. 3aTEM TBEPAOE BEIIECTBO OTACIISLTU C TIOMO-
MIBI0 KOJIOHKH ISl XUpaNbHOH xpoMaTtorpadun (komonka: AD (250x30 mm, 10 mxm); moasmkHas daza: [0,1%
NH;H,0-MeOH]; rpaauent amoupoBanus: 50-50%, 5,9 mun; 800 MUH) ¢ MOTyYeHHEM BapUaHTa OCYIIIECTBIIC-
Hus 13-7A (t=3,831 mun) 1 BapuanTa ocymectsiaenus 13-7B (t=4,552 mun).

Cramgus H.

Monorunpat ruapokcuna aatus (107,15 mr, 2,55 Mmouns) nobasmsumm k 13-7A (240,00 mr, 510,74 MMoIb)
B MeTanose (9 mi) u Boze (3 mur). 3areM cMech nepememuBamy npu 25°C B redenue 19 4. 3aTeM cMech MPOMBI-
Banu ¢ omonibio EtOAC/PE (1/4) (5 mi) u peryaupoBaiy ¢ IOMOIIBIO pa30aBICHHOTO pacTBOPa XJIOPHUCTOBO-
nopoaHo# kucnotsl (1 mouss/im) no pH 2-3. 3atem cmeck skcTparupoBanu quxiopmeranoM (40 mirx3). Opranu-
yeckue ¢a3pl 00bEANHIN M KOHIIEHTPHPOBAIN MPU HOHIKEHHOM JABJICHUHM C MOTYYEHHEM XKEITON KHUIKOCTH.
Kentyto xuakocts ounmanmu ¢ nmomoinsto HPLC (komonka: Agela ASB 150x25 mm, 5 MkMm; nmoasrxkHas dasa:
[Boma (0,1%TFA)-ACN]; rpaauent smoupoBanus: 42-72%, 10 MuH) ¢ MOTydCHHEM BapHaHTa OCYIIECTBICHHS
13_A.

'H SIMP (400 MI', CDCls) & 15,46 (br s, 1H), 8,15 (s, 1H), 7,62 (s, 1H), 7,49-7,37 (m, 3H), 7,24 (br d,
J=7,0 'y, 2H), 6,93 (s, 1H), 6,61 (s, 1H), 6,55 (s, 1H), 4,67 (br s, 3H), 4,08 (t, J=6,2 I', 2H), 3,51 (t, J=5,9 'L,
2H), 3,28 (s, 3H), 2,08-1,93 (m, 2H).

Cranus 1.

Momnoruapar ruapokeuzaa gutus (129,48 mr, 3,09 mmons) nobdasmsim k 13-7B (290,00 mr, 617,14 mmons)
B MeTaHoute (9 M) u Boze (3 mur). 3arteM pactBop nepemernnBaiy mpu 25°C B tedenue 19 4. 3arem cMech mpo-
mbIBas ¢ iomotnbio EtOAC/PE (1/4) (5 mit) 1 peryaupoBaJid ¢ IOMOIIBIO PacTBOPa XJIOPHCTOBOJIOPOAHON KH-
ciotsl (1 monw/m) no pH 2-3. 3atem cMech sKcTparupoBainy guxyopmeranoM (40 mix3). Opranndeckue (azbr
00BEANHUIN ¥ KOHLIEHTPUPOBAIIM TPH NMOHKEHHOM JABJICHUH C MOJIYYEHHEM XHUAKOCTU. JKenTyro XHUIKOCTH
ounmmanu ¢ momomipto HPLC (komonka: Agela ASB 150x25 MM, 5 mxm; moaBmwxkHas ¢aza: [Boga (0,1%TFA)-
ACN]; rpaguent smoupoBanus: 42-72%, CO,, 11 MuH) ¢ OTyd9eHHEeM BapHaHTa ocymiecTBieHus 13 B.

'H SIMP (400 MI'u, CDCLy) & 8,14 (s, 1H), 7,62 (s, 1H), 7,50-7,36 (m, 3H), 7,24 (br d, J=7,0 T'u, 1H),
7,26-7,22 (m, 1H), 6,93 (s, 1H), 6,61 (s, 1H), 6,54 (s, 1H), 4,08 (t, J=6,2 'y, 2H), 3,51 (t, J=5,9 I'n, 2H), 3,28 (s,
3H), 2,04 (t, J=6,1 I'y, 2H).

BapuanT ocymectsnenus 14
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Bapuaut ocymecrBiesus 14

Cranus A.

bemsonnmmepokenn (122,21 mr, 504,50 mmoinb) modasmsmu k 14-1 (1,00 T, 10,09 MMoIb) 1 OpOMCYKIIMHH-
muny (3,77 r, 21,19 mmons) B Tetpaxiopmerane (10,00 mi), moydeHHyI0 cMech obirydanu npu 80°C u mepe-
MemmBany B TeueHue 16 4. [Tocine 3aBepmieHUs peakuy pacTBOPUTEIb U3 CMECH YAAJISUIH, 3aTEM CMECh PacTBO-
psun B 60 M Boabl M 9KkcTparupoBany ¢ nomoinsio EtOAc (50 mix3), opranmdeckne Gassl 00bEANHSIIN U IPO-
MBIBJIN C TTOMOIIBI0 60 MJI HACBIIIIEHHOTO COJIEBOI'O PAcTBOpa M BBICYIIMBAJIN HAJl O€3BOMHBIM CYIh(})aToOM Ha-
TpHs, 3aTeM QMIBTPOBAIN W KOHIICHTPUPOBAIH C IOJydYeHHEeM ocTaTka. OCTaTOK OYHINAIH C TIOMOIIBI0O XpOMa-
torpaduu Ha cunukaresne (3moeHT: PE/EtOAc = 1/0-10/1) ¢ momydenneM coenuaeHus 14-2.

'H SIMP (400 MT', CDCl3) & 7,82 (d, J=8.0 I'rt 1H), 7,50 (d, J=7,6 Ty 1H), 6,66 (s, 1H).

BapwuanTt ocymecTieHus 14 OTy4any B COOTBETCTBUH CO CIIOCOOOM, omucaHHbIM 1iis ctanuii B, C B Ba-
puaHTe ocyuecTBiaeHus 13.

BapuanT ocymecTtienus 14: 'H aMmP (400 MI'u, CDCls) 6 15,44 (br s, 1H), 8,60 (br s, 1H), 7,76 (br d,
J=2,7 T'u, 1H), 7,64 (s, 1H), 7,47 (br d, J=2,4 T'n, 1H), 7,11 (br s, 1H), 6,97 (s, 1H), 6,76 (s, 1H), 4,19 (br t,
J=6,0 I'u, 2H), 3,60 (br t, J=5,2 I'u, 2H), 3,37 (s, 3H), 2,17-2,10 (m, 2H).

BapwuanTs! ocymectieHus 15-24 MOKHO MOTy4aTh B COOTBETCTBHH CO CIIOCOOOM, ONMMCAHHBIM B BApHAHTE
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ocyuiectBieHus 14.
Bapmnanrt ocymectBienus 15

'H SIMP (400 MTI'u, CDCly) & 15,47 (s, 1H), 8,00 (s, 1H), 7,78 (s, 1H), 7,63-7,52 (m, 2H), 7,50-7,39 (m,
2H), 7,02 (s, 1H), 6,84 (s, 1H), 6,70 (s, 1H), 4,16 (t, J=6,2 I'u, 2H), 3,59 (t, J=5,9 I'u, 2H), 3,39-3,31 (m, 3H),
2,12 (xBuH., J=6,1 I', 2H).

BapuanT ocymectsnenus 16

'H SIMP (400 MTI'u, CDCly) 8 15,46 (br s, 1H), 8,28 (s, 1H), 7,69 (s, 1H), 7,52-7,46 (m, 1H), 7,44-7,37 (m,
1H), 7,32 (s, 1H), 7,12 (br d, J=7,2 T'u, 1H), 7,01 (s, 1H), 6,73-6,62 (m, 2H), 4,16 (t, J=6,0 I'y, 2H), 3,59 (t,
J=6,0 I';, 2H), 3,36 (s, 3H), 2,13 (t, J=6,4 I'y, 2H).

BapmuanTt ocymectsiaenus 17

'H SIMP (400 MI'ti, CDCl3) & 15,49 (br s, 1H), 8,26 (s, 1H), 7,68 (s, 1H), 7,46 (br d, J=8,0 T'u, 2H), 7,23
(br d, J=8,0 I'u, 2H), 7,00 (s, 1H), 6,75-6,58 (m, 2H), 4,15 (t, J=6,0 ', 2H), 3,59 (t, J=6,0 T'u, 2H), 3,36 (s, 3H),
2,12 (brt, J=6,0 I'y, 2H).

BapuanT ocymectsienus 18

'H SIMP (400 MI'u, CDCls) & 8,21 (s, 1H), 7,70 (s, 1H), 7,37-7,29 (m, 2H), 7,23-7,15 (m, 2H), 7,00 (s,
1H), 6,68 (s, 1H), 6,62 (s, 1H), 4,16 (br t, J=6,0 I'u, 2H), 3,59 (t, J=6,0 'y, 2H), 3,36 (s, 3H), 2,17-2,09 (m, 2H).
BapuanT ocymectsnenus 19

'H SIMP (400 MI't, CDCl3) 8 15,46 (br s, 1H), 8,14 (s, 1H), 7,76 (s, 1H), 7,63-7,56 (m, 1H), 7,32-7,29 (m,
2H), 7,28 (br s, 1H), 7,02 (s, 1H), 6,81 (s, 1H), 6,69 (s, 1H), 4,15 (t, J=6,0 'y, 2H), 3,58 (t, J=6,0 I'u, 2H), 3,35
(s, 3H), 2,12 (t, J=6,0 I'u, 2H).

BapuanT ocymectsnenus 20

'H SIMP (400 MI't, CDCl3) 8 15,46 (br s, 1H), 8,29 (s, 1H), 7,68 (s, 1H), 7,49-7,42 (m, 1H), 7,24-7,18 (m,
1H), 7,05 (br d, J=9,2 T'y, 1H), 7,03-6,99 (m, 2H), 6,71-6,64 (m, 2H), 4,16 (t, J=6,0 I'u, 2H), 3,59 (t, J=6,0 'L,
2H), 3,36 (s, 3H), 2,13 (xBuH., J=6,0 T'u, 2H).

BapuanT ocymectsnerus 2 1
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'H SIMP (400 MTI'u, CDCl3) § 15,55 (br s, 1H), 8,05 (s, 1H), 7,76 (s, 1H), 7,47 (t, J=7,0 ', 1H), 7,37 (d,
J=7,5Tn, 1H), 7,33 (t, J=7,6 I'u, 1H), 7,21 (d, J=7,7 I'u, 1H), 7,02 (s, 1H), 6,68-6,61 (m, 2H), 4,15 (t, J=6,2 I'y,
2H), 3,58 (t, J=5,9 T'u, 2H), 3,35 (s, 3H), 2,44 (s, 3H), 2,12 (t, J=6,0 I'y, 2H).

BapuanTt ocymectBiaenus 22

'H SIMP (400 MTI'u, CDCly) 8 15,58 (br s, 1H), 8,19 (s, 1H), 7,71 (s, 1H), 7,43-7,30 (m, 2H), 7,16-7,10 (m,
2H), 7,00 (s, 1H), 6,69 (s, 1H), 6,54 (s, 1H), 4,15 (t, J=6,0 I', 2H), 3,59 (t, J=6,0 I'u, 2H), 3,36 (s, 3H), 2,40 (s,
3H), 2,12 (t, J=6,0 I'u, 2H).

Bapmnanrt ocymectBienus 23

'H SIMP (400 MI'u, CDCls) 8 15,59 (br s, 1H), 8,19 (s, 1H), 7,70 (s, 1H), 7,33-7,28 (m, 2H), 7,25-7,19 (m,
2H), 6,99 (s, 1H), 6,68 (s, 1H), 6,55 (s, 1H), 4,15 (br t, J=6,1 T'u, 2H), 3,58 (t, J=5,8 ', 2H), 3,35 (s, 3H), 2,41
(s, 3H), 2,14-2,09 (m, 2H).

BapuanT ocymectsnenus 24

'H SIMP (400 MI'u, CDCly) & 15,49 (br s, 1H), 8,29 (s, 1H), 7,70 (s, 1H), 7,01 (s, 1H), 6,77-6,67 (m, 2H),
6,65-6,56 (m, 3H), 4,18 (t, J=6,2 I'n, 2H), 3,82 (s, 3H), 3,60 (t, J=5,9 I'y, 2H), 3,38 (s, 3H), 2,14 (xBuH.,
J=6,1T'u, 2H).

BapuanTs! ocymectBieHus 25-34 MOKHO MOTYy4YaTh B COOTBETCTBHH CO CIIOCOOOM, OMMMCAHHBIM B BApHAHTE
ocyuiecTBieHus 35.

Bapmnanrt ocymectBinenus 25
o

o]
| | OH
Cl o~
~o "0 Oj‘\(>
F

'H SIMP (400 MI'y, CDCly) & 15,59 (br s, 1H), 8,01 (s, 1H), 7,79 (s, 1H), 7,34-7,29 (m, 1H), 7,27 (s, 1H),
7,07 (dd, J=4,0, 9,0 T', 1H), 7,00 (s, 1H), 6,75 (s, 1H), 6,70 (s, 1H), 4,19 (t, J=6,2 T'u, 2H), 3,90 (s, 3H), 3,61 (1,
J=5,9 ', 2H), 3,38 (s, 3H), 2,15 (xsum., J=6,1 Ty, 2H).

BapuanTt ocymectBienus 26
o

o
] OH
Cl
S0 ™N"o o&j/o\
F

'H SIMP (400 MI', CDCl3) & 15,59 (br s, 1H), 8,01 (s, 1H), 7,79 (s, 1H), 7,34-7,29 (m, 1H), 7,27 (s, 1H),
7,07 (dd, J=4,0, 9,0 T'u, 1H), 7,00 (s, 1H), 6,75 (s, 1H), 6,70 (s, 1H), 4,19 (t, J=6,2 T'y, 2H), 3,90 (s, 3H), 3,61 (t,
J=5,9 'y, 2H), 3,38 (s, 3H), 2,15 (xBuH., J=6,1 I';, 2H).

BapuanT ocymectsnenwus 27

'H SIMP (400 MTIw, CDCl) 6 7,99 (s, 1H), 7,70 (s, 1H), 7,54 (dt, J=5,9, 8,3 T'n, 1H), 7,38 (d, J=8,2 I'ny,
1H), 7,19-7,13 (m, 1H), 6,95 (s, 1H), 6,87 (s, 1H), 6,63 (s, 1H), 4,14-4,04 (m, 2H), 3,51 (t, J=5,8 I'u, 2H), 3,28
(s, 3H), 2,05 (xBuH., J=6,0 I't, 2H).
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Bapmnanrt ocymectsinenus 28

'H SIMP (400 MTI'ti, CDCl3) 8 15,51 (br s, 1H), 8,53 (s, 1H), 7,68 (s, 1H), 6,98-6,89 (m, 2H), 6,75 (s, 1H),
4,24-4,15 (m, 2H), 3,66-3,57 (m, 2H), 3,39 (s, 3H), 2,33 (s, 3H), 2,25 (s, 3H), 2,15 (xBuH., J=6,1 I'n, 2H).
BapmuanTt ocymectsiaenus 29

Cl

F
F

'H SIMP (400 MTI'u, CDCls) & 8,18 (s, 1H), 7,79 (s, 1H), 7,71-7,63 (m, 1H), 7,16 (t, J=8.,6 T'ui, 2H), 7,03 (s,
1H), 6,83 (s, 1H), 6,71 (s, 1H), 4,22-4,12 (m, 2H), 3,63-3,62 (m, 1H), 3,60 (t, J=5,9 I'n, 1H), 3,37 (s, 3H), 2,14
(xBuH., J=6,1 'y, 2H).

BapmnanTt ocymectsiaenus 30

'H SIMP (400 MT', CDCl3) § 15,38 (br s, 1H), 8,35 (s, 1H), 7,69 (s, 1H), 7,02 (s, 1H), 6,95 (br t, J=8,3 T,
1H), 6,79 (br d, J=5,0 I'y, 2H), 6,71 (s, 2H), 4,19 (t, J=6,0 I'y, 2H), 3,61 (t, J=6,0 ', 2H), 3,38 (s, 3H), 2,15 (t,
J=6,0 I';, 2H).

BapmnanTt ocymectBnenus 31

| OH

N F
F
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'H SIMP (400 MTI'u, CDCly) 8 15,37 (br s, 1H), 8,19 (s, 1H), 7,74 (s, 1H), 7,45-7,35 (m, 1H), 7,25-7,19 (m,
1H), 7,03 (s, 1H), 6,94 (br t, J=6,9 I'y, 1H), 6,87 (s, 1H), 6,68 (s, 1H), 4,16 (t, J=6,2 I'y, 2H), 3,58 (t, J=5,9 I'y,
2H), 3,35 (s, 3H), 2,12 (t, J=6,1 ', 2H).
BapuanTt ocymectsiaenus 32
o o

T OH
Cl F
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'"H SIMP (400 MI'n, CDCLy) & 15,38 (br s, 1H), 8,14 (s, 1H), 7,76 (s, 1H), 7,29 (br s, 1H), 7,09-6,93 (m,
3H), 6,78 (s, 1H), 6,70 (s, 1H), 4,17 (t, ]=6,0 Ty, 2H), 3,59 (¢, J=6,0 ', 2H), 3,36 (s, 3H), 2,13 (t, J=6,0 I', 2H).

Bapmnanrt ocymectBnenus 33
o O

OH
~o ™o oj‘\@
E
'H sSIMP (400 MI'i, CDCls) 6 15,41 (br s, 1H), 8,13 (s, 1H), 7,75 (s, 1H), 7,30 (br d, J=6,1 T'u, 1H), 7,07-
7,00 (m, 3H), 6,77 (s, 1H), 6,69 (s, 1H), 4,16 (t, J=6,2 I'u, 2H), 3,59 (t, J=5,9 ', 2H), 3,35 (s, 3H), 2,13 (xBUH.,

J=6,1I'u, 2H).
BapuanT ocymectsnenus 34
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'H SIMP (400 MTI'n, CDCls) § 15,51 (br s, 1H), 8,13 (s, 1H), 7,78 (s, 1H), 7,25-7,19 (m, 1H), 7,10 (td,
J=3,8, 8,8 ', 1H), 7,02 (s, 1H), 6,84 (dd, J=3,1, 5,3 I'y, 1H), 6,75-6,71 (m, 1H), 6,73 (d, J=2,5 I'y, 1H), 4,18 (t,
J=6,2 T'u, 2H), 3,82 (s, 3H), 3,60 (t, J=5,9 I'n, 2H), 3,37 (s, 3H), 2,14 (xBuH., J=6,1 I'1, 2H).

Bapmnanrt ocymectsinenus 35
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s g
355 BapHaHT ocymecTBiIeHHs 35

Cragus A.

Cwmech 35-1 (20,00 1, 139,7 mmons) u HATU (79,68 1, 209,55 MMOIb) pacTBOPsUTM B TUXJIOpPMETaHE
(250,00 mi), 3arem nobGapmsum TpudTHIamMuH (49,48 T, 488,95 mmonb, 67,78 mi). CMech nepeMeIIuBaId TPy
25°C B teuenne 10 muH, 3aTeM nobaBisui runpoxiopun N-mMetokcumeTrninamuna (27,25 r, 279,40 mmons). [lo-
ciie mo0aBJICHUS B PEaKIIMOHHYIO CHCTEMY 3 pa3a 3arpykajid a3oT, 3aTeM mepementuBaiu mpu 25°C B TeucHHe
3 gy B atMocdepe a3ota. PeakimoHHYI0 cMech dKcTparupoBanu muxiopmeraHoMm (150 mix3). OpraHndeckyro
(hazy 3arem mpombiBam BooH (250 Miix3) v HACKIIIEHHBIM COJIEBBIM pacTBOPOM (200 mirx2), BEICYIITUBAIHA HAT
0e3BOIHBIM CyNb(}haToOM HATpHs, 3aTeM (UIBTPOBAIH U KOHICHTPHPOBATHM NPH MOHWKCHHOM aaBicHuH. He-
OYMIICHHBII MPOIYKT OYMINAIN C TIOMOIIbI0 XpoMarorpadun Ha cuiaukarene (amoeHt: PE/EtOAc = 1/0-1/1) ¢
MOIy4EeHHUEM coeinHeHus 35-2.

'H SIMP (400 MI'u, CDCLy) & 8,88 (s, 1H), 3,47 (s, 3H), 3,30 (s, 3H), 2,55 (s, 3H).

Cranus B.

35-2 (1,70 r, 9,13 Mmoutb) pactBopsutu B guxiopmeTane (20,00 M) u oxnaxknamu 1o -78°C. JloGasisiiy 1o
karsim DIBAL-H (1 mounb, 27,39 mur) nipu -78°C. CMech nepeMemunBaii B Te4eHne 2 9. 3aTeM CMeCh TacHIIn
myTeM J00aBJIeHMsI 110 KaruisiM MeTtanoua (2,2 min) nipu -78°C, 3aTeM nepeMemuBain B Teuenre 10 MuH u 6aHIO ¢
CYXHUM JIbJIOM U arleToHoM yaansiian. K cmecu poGasmsiiv Boxy (1,2 M), ruapokcu HaTpust (4 Modb, 1,2 min) u
Boxy (3 mu). [locie moGasiieHus: cMech nepememnBaiy npu 25°C B reuenue 15 muH, BeicymmBany Hag MgSOy,
3aTeM QIIBTPOBAIHN U KOHIIEHTPUPOBAIN TP MOHIDKEHHOM JTABJICHUH C TIOJTYYCHHEM coeTnHeHus 35-3.

'H SIMP (400 MI', CDCl3) & 10,05 (s, 1H), 9,18-9,28 (m, 1H), 2,67 (s, 3H).

Cranus C.

PactBop Tpudenmndocdura (2,93 r, 9,44 mmons, 2,48 mi) pactBopsiM B auxsopMerane (20,00 mi), k cu-
creMe nobasisum xxunkuit 6pom (1,51 1) u rpuatrnamus (1,00 1, 9,91 mmons, 1,37 mur) npu -60°C. 3arem no-
6apmsum 35-3 (600,00 mr, 4,72 moms) npu -60°C. CMmech nepemenmBanu npu 25°C B Teuenue 3 4. Peaknmon-
HYI0 CMECh TaCHJIHM C MTOMOIIBIO 5 MJI HACBIIIICHHOTO PacTBOpa TUNOCYIb(puTa HaTpus pu 25°C, a 3aTeM 3KcTpa-
rupoBaiu ¢ momonisio 60 mir EtOAc (20 mix3). Opranudeckue (ha3pl 0ObEAUMHIN U TIPOMBIBAIN C IIOMOIIBIO
90 MJT HaCBIIEHHOTO pacTBopa xyopuaa Hatpus (30 Mirx3) U BRICYIIMBAIN HaJl OE3BOJIHBIM CyIb()aToOM HATpHS,
(UIBTPOBANM U KOHLECHTPUPOBAIHU MPH MOHKCHHOM JNaBiIeHUU. OCTaTOK OYHINAIK C IIOMOIIBIO XpOMAaTorpa-
¢un Ha cunukarene (3roeHT: PE/EtOAc = 1/0) ¢ monydenuem coenuuenus 35-4.

'H SIMP (400 MI'u, CDCL3) & 8,86 (s, 1H), 6,73 (s, 1H), 2,58-2,68 (m, 3H).

BapuaHnT ocyecTBiieHuUs 35 TOTyYaal B COOTBETCTBUH CO CIocoOoM, omrcaHHbIM miis ctanuii D, E B Ba-
puaHTe ocymiecTBieHus 13.

BapwuanTt ocymiectBieHus 35: 'H SIMP (400 MI't, CDCl3) & 15,45 (br s, 1H), 8,20-8,54 (m, 2H), 7,74 (s,
1H), 7,05 (s, 1H), 6,91 (br s, 1H), 6,63 (s, 1H), 4,16 (t, J=6,15 I'i, 2H), 3,59 (t, J=5,90 I'u, 2H), 3,37 (s, 3H),
2,67 (brs, 3H), 2,13 (xBuH., J=5,99 I', 2H).

BapuanTs! ocymectBienus: 36-40 moxydannd B COOTBETCTBUH CO CIIOCOOOM, OITMCAHHBIM B BapHAHTE OCY-
IIeCTBICHUS 35.
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BapmuanTt ocymectsiaenus 36

'H SIMP (400 MTI'tr, CDCl3) & 8,60 (s, 1H), 8,20 (s, 1H), 8,02 (s, 1H), 6,68 (s, 1H), 6,53 (s, 1H), 4,03-4,11
(m, 2H), 3,44-3,57 (m, 2H), 3,24 (s, 3H), 2,32-2,35 (m, 3H), 2,11 (s, 3H), 1,94 (t, J=6,24 I'n, 2H).
BapmuanTt ocymectsaenus 37

Cl

\o/\/\o o \N
\ g

'H SIMP (400 MI', CDCly) & 15,36 (br s, 1H), 8,60-8,41 (m, 3H), 7,70 (s, 1H), 7,02 (s, 1H), 6,70 (s, 1H),
4,18 (brt, J=6,1 I'u, 2H), 3,60 (br t, J=5,6 'y, 2H), 3,51 (s, 3H), 2,17-2,13 (m, 2H).
BapuanT ocymectBienus 38

'H SIMP (400 MTI'u, CDCl3) & 15,34 (br s, 1H), 8,89 (br s, 1H), 8,50 (br s, 1H), 7,81 (br s, 1H), 7,70 (s,

1H), 7,14 (br s, 1H), 7,00 (s, 1H), 6,67 (br s, 1H), 4,16 (br t, J=5,77 I'y, 2H), 3,58 (br t, J=5,83 I'u, 2H), 3,35 (s,
3H), 2,09-2,14 (m, 2H).

Bapuanr ocymectsnenus 39 (39A u 39B)

o 0

BapHaHT 0CYIECTBIEHHA
39 Aunu 39_B

BapHaHT ocymeCcTBICHHA
39_B mwmn 39_A

INonnexamee ruApoan3y COEIUHEHUE M3 BapUaHTa OCYILECTBIEHUS 39 pa3fensiu ¢ IOMOIIBI0 KOJIOHKU
st xupanbHoit HPLC (xomonka: AD (250 mmx30 mm, 10 mxMm); momBwwkHas dasa: [0,1% NH;H,O EtOH]; rpa-
JueHT AmronpoBanus: 60-60%, 4,12 mun; 220 MUH) ¢ TIOTYYCHHEM U30MEPOB C IBYMs KOH(PUTYpALUIMHU, KOTO-
pBIe MOJBEPralid THAPOJIN3Y C MOJIYYEeHHEM BapHaHTa ocymiecTBieHus 39A (t=1,594 mun), 3HaueHue ee (IHaH-
THOMEepHBIH n30bITOK): 100%, U Bapunanrta ocymectsienus 39B (t=2,593 mun), 3HaueHne ee (SHAHTHOMEPHBIH
n30b1TOK): 98%. Croco6 SFC (cBepxkpurnueckas QuionnHas xpomarorpadus): AD-3S 4 40 3ML. Komnonka:
Chiralpak AD-3 100x4,6 mm 1.D., 3 mMxm, moxsmxHas daza: 40% wuzonpomanon (0,05% DEA) B CO, CxopocTth
motoka: 3 mi/MuH. JmuHa BOIHBL: 220 HM.

Bapmant ocymectBienns 39 A: 'H amP (400 MTI'i, CDCl;) 6 15,48 (s, 1H), 8,82 (d, J=1,88 I'r, 1H), 8,48
(s, 1H), 7,66 (s, 1H), 7,39 (d, J=1,63 I'n, 1H), 6,95 (s, 1H), 6,92 (s, 1H), 6,73 (s, 1H), 4,17 (t, J=6,21 ', 2H),
3,59 (dt, J=2,20, 5,87 I'y, 2H), 3,36 (s, 3H), 2,13 (xBuH., J=6,05 'y, 2H).

BapuanTt ocymectBienus 39 B: 'H AMP (400 MI'u, CDCl3) 6 15,50 (br s, 1H), 8,81 (d, J=1,51 ', 1H),
8,49 (s, 1H), 7,66 (s, 1H), 7,39 (s, 1H), 6,88-7,00 (m, 2H), 6,73 (s, 1H), 4,17 (br t, J=6,21 ', 2H), 3,53-3,66 (m,
2H), 3,36 (s, 3H), 2,13 (xBuH., J=5,99 I'ny, 2H).

BapmuanTt ocymectsnenns 40 (40_A u 40 _B)

s

BapHaHT ocymecTBIEHHS BapHaHT 0CYIECTBIICHHA
40_A nnu 40_B 40_B mnu 40_A
BapuanT ocymectenenus 40 pazgensumm ¢ momoirsio HPLC (komonka: AD (250 MmMx30 MM, 10 MkM); mmo-
BrkHas daza: [0,1% NH;H,0 IPA]: 45-45% B CO,, 2 Mun; 1000 MUH) ¢ TIOyYeHUEM H30MEPOB C JIBYMS KOH-
¢urypanusimu: Bapuanta ocymectsienus 40 A (t= 1,540 muH), 3HaueHHe ee (PHAHTHOMEPHBIH M3OBITOK):
96,4%, u BapuaHTa ocymecTieHus 4 B (t=2,067 MuH), 3HaUeHUE ¢ (SHAHTHOMEPHBIH N30BITOK): 93,5%.
BapuanT ocymectnenus 40 _A: 'H SIMP (400 MI', CDsCD) & 9,02 (s, 1H), 8,65 (br s, 1H), 8,41 (s, 1H),
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8,08 (br s, 1H), 7,67 (s, 1H), 7,17 (br s, 1H), 6,95 (s, 1H), 4,58 (br's, 3H), 4,21 (br t, J=5,9 I'u, 2H), 3,61 (t, J=6,1
I'u, 2H), 2,12-2,07 (m, 2H).

BapuanTt ocymectsienus 40 B: 'H sIMP (400 MI'u, CD5CD) & 9,02 (s, 1H), 8,66 (s, 1H), 8,42 (s, 1H),
8,09 (br s, 1H), 7,67 (s, 1H), 7,20 (br s, 1H), 6,97-6,93 (m, 1H), 6,95 (s, 1H), 4,58 (br s, 3H), 4,21 (br t,
J=6,2 T'u, 2H), 3,61 (t, J=6,0 I'u, 2H), 2,10 (br t, J=6,1 T'y, 2H).

BapuanT ocymectsnenus 41

Bapnant ocymecTeienns 41

Cranus A.

41-1 (2,00 T, 11,23 MMoib) pacTBOpsutH B TeTparuapodypane (120 mi), 3aTem oxnaxnam a0 -60°C. Men-
JIEHHO A00aBsUM TO KaruisaM H-OyTwmmutaid (2,5 monw/m, 4,72 mm) mpu -60°C, a 3areMm no0aBisuH
N,N-mumetmnpopmamus (1,30 mi, 16,85 MMoIb), peakIMOHHYIO cMech TepeMmemuBaiy npu -60°C B TeueHue
1 9 u 3areM HarpeBanu 10 25°C U MepeMemrBaii B TeUeHne 3 4. PeakiMOHHYI0 CMECh TaCHIIM BOJIOM U 3aTeM
JKCTparupoBaiu auxiiopmeraHoM (50 mirx3), opraHnveckyro a3y mpoMBIBAIN HACHIIICHHBIM COJICBBIM PacTBO-
poMm (35 Mix2), BEICYIIUBaIN HaJl O€3BOJHBIM CYJIb()AaTOM HATPHS, 3aTeM (PHIBTPOBAIN W KOHIICHTPUPOBAIN B
BaKyyMe C MOJIy9eHUEeM coeTnHeHus 41-2.

'H SIMP (400 MI'u, CDCLy): 8 9,78 (s, 1H), 7,68 (s, 1H), 2,49 (d, J=1,0 T'u, 3H).

Cranus B.

Tpudenundocour (52,22 r, 168,3 MmMoib) pactBopsutu B auxiopMmeTane (300 M) 1 3aTeM OXJIKIAIH JI0
-60°C. MemneHHO 100aBisH 10 KarusiM 6pom (8,67 mur, 168,3 mmois) npu 0°C, 3aTeM K peakIMOHHON cMecH
MOCJIeI0BaTeNEHO No0aBisn TpudTHiaamuH (18,73 1, 185,13 mMmoms, 25,66 mu) u 41-2 (10,7 1, 84,15 MMmomnb),
peakumoHHyIo cMech nepeMennBaiy 1pu -60°C B TedeHne 1 4 ¥ 3aTeM OXJIaXJAIONIyIo OaHIO yIallsiuiv, peakiy-
OHHYIO cMech nepemerinBainy npu 25°C B TeueHue JOMOJHUTENbHBIX 3 4. PeakllmoHHYIO0 cMeCh TacHJId BOJOU U
3KcTparupoBany auxiopmeranoMm (500 mx3), opranmdeckyio a3y MpOMBIBAIA HACHIIIEHHBIM COJIEBBIM pac-
TBOpoM (350 MITx2), BRICYITUBAIN HaJ O€3BOJHBIM Cylb()aToOM HaTpHs, 3aTeM (QUIBTPOBAIH M KOHIIECHTPUPOBA-
mu B Bakyyme. [Ipoaykt ounmianu ¢ nomoltusto xpomatorpadun (nuokcun kpemuusi, PE:EtOAc = 100:0) ¢ no-
JIy4eHueM coenuHeHus 41-3.

'H SIMP (400 MT', CDCl3) & 7,25 (s, 1H), 6,85 (s, 1H), 2,49 (s, 3H).

Cranus C.

41-3 (3,52 1, 9,23 mMmonb) u 41-3 (5,00 1, 18,45 Mmoib) pactBopsiii B N,N-numermipopmamune (15 mi),
3areM no0aBismu kapoonat kamus (7,01 r, 50,74 mmons). Cmech mepemermBaiu mpu 100°C B TeueHue 16 4.
PeakimoHHyI0 cMech TacHIM BOJOH M 3aTeM SKcTparupoBanmu auxsopmeranoM (50,00 mix3), opraHudeckyro
a3y mpombIBaH coeBbIM pacTBopoM (35,00 Mirx2), BEICYIIUBAIN HAJ OC3BOTHBIM CYIb()ATOM HATPHS, 3aTEM
(UIBTpOBANM W KOHIICHTPUPOBAIH B Bakyyme. [IpOMYKT OUYHMINATH C MOMOINBI0 XpoMaTorpaduu (JIHOKCHI
kpemuusi, PE:EtOAc = 0:100) ¢ monyuennem coenuaenus 41-4.

Cragus D.

41-4 (300,00 mr, 611,05 MkMOB) pacTBOpsiTH B MeTaHoie (6,00 M), 3areM J00aBIsUIH PACTBOP THIPO-
keuna Hatpus (4,00 momw/n, 611,05 Mii), cMech nepeMermmBaiy npu 25°C B tedenne 0, 5 4. PeaknuoHHyrO
CMeCh KOHIIEHTPUPOBAIM B BakyyMme, 3areM noOaBisuii N,N-gumetmndopmamun (2,00 Mi1) U peryJIupoBaiu ¢
MOMOIIBI0 MypaBbUHOM KHUCIOTHL 10 pH 3-4, monydeHHy!0 cMech ounInany ¢ nomoursio npenapatusHoit HPLC
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C TOJTyYCHHEM BapHaHTa OCYIICCTBICHUS 41.

'H SIMP (400 MTI'ti, CDCl3) & 15,45 (br s, 1H), 8,55 (s, 1H), 7,67 (s, 1H), 7,39 (s, 1H), 6,98 (s, 2H), 6,75
(s, 1H), 4,25-4,16 (m, 2H), 3,66-3,57 (m, 2H), 3,39 (s, 3H), 2,47 (s, 3H), 2,16 (xBuH., J=6,1 I'n, 2H).

Bapuants! ocymiectiaeHus 42 u 43 MOXKHO MOTYYaTh B COOTBETCTBHU CO CIIOCOOOM, OTIMCAHHEIM B BapH-
aHTe OCyIIeCTBICHHS 41.

BapuanT ocymectsneHus 42

OH

|
o N
L
'H SIMP (400 MTI'r, CDCls) & 15,46 (br s, 1H), 8,55 (s, 1H), 7,68 (s, 1H), 7,01-6, 96 (m, 3H), 6,71 (s, 1H),
3,97 (d, J=6,8 T',, 2H), 2,38 (s, 3H), 1,41-1,30 (m, 1H), 0,77-0,71 (m, 2H), 0,47-0,42 (m, 2H).
BapuanT ocymecTtBienus 43

N
N
o N
Loy

'H SIMP (400 MTI'ti, CDCLy): 8 15,62 (br s, 1H), 8,83 (br s, 1H), 8,45 (br s, 1H), 7,40 (br s, 1H), 7,01 (br's,
1H), 6,95 (br s, 1H), 6,87 (br s, 1H), 6,70 (br s, 1H), 4,16 (br s, 2H), 3,88 (br s, 3H), 3,56 (br s, 2H), 3,35 (brs,
3H), 2,13 (brs, 2H).

BapnanTt ocymectsienus 44

Cl s Br
— <
N Br

44-5

CH

|
Ve
BapuaHT ocymiectBieHus 44

Cranus A.

44-1 (25,00 r, 220,97 mmons) pactBopsuti B Toiyose (250,00 mur), 3arem mo0aBisUIM MOHOTHIpAT
M-TONTyOJICYTb(OHOBOW KHUCIOTH (12,61 T, 66,29 MMomb) w1 riukons (41,15 T, 662,91 mMons). CMeck niepeme-
muBany npu 130°C B Teuenne 16 4 ¢ IpUMeHEHHEM BOAOOTAEIUTENS. 3aTeM NpuMeHsan 50 M HaCHILEHHOTO
pacTBopa OmkapOonara Hatpus u 450 M (150 mx3) meTmn-Tper-OyTmiioBoro 3¢upa. OpraHudeckyro ¢asy
IPOMBIBAIK ¢ moMOIbi0 300 MII HAacKIIEHHOTO coyieBoro pacteopa (100 mMiax3), BeICyIIMBAIN HAJ CYIb(haTOM
HATpHS, 3aTeM (PUIBTPOBAIH U KOHIICHTPUPOBAJH IIPH MOHWKCHHOM JABIICHHUH C MMOTydcHUEM 44-2.

'H SIMP (400 MI'u, CDCl3) & 7,76 (d, J=3,2 I'n, 1H), 7,31 (d, J=3,2 T'u, 1H), 6,10 (s, 1H), 4,11-4,00 (m,
4H).

Cramus B. 44-2 (24,60 1, 156,50 MMoib) pacTBOpsuTH B TeTparuapodypane (615,00 Mi1) 1 oxsraxaanuy 1o -
78°C, k pacTBOpY MEJICHHO JAO0ABIISLTN 0 KaIlIAM H-OyTHILTUTHH (2,5 Momb, 75,12 M), 3aTeM nepeMeImBaIi
B TeueHue 30 MHH mociie T00aBIeHUs U 3aTeM J00aBisud TeTpaxiopMmerad (75,40 mir), peakIMOHHYIO CMECh
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nepemewuBaiu npu 0°C B teuenue 1 4. PeakunoHHyo cMech racuiu ¢ nomouisio 100 M1 HaCBIIIIEHHOTO pac-
TBOpA XJIOpUJa aMMOHWUSI U 3KcTparupoBaiu ¢ momornisio 100 Mt Boasr u 600 mur EtOAc (200 Mix3), BBEICYIITH-
BaJIM HAJl CYIb(aToM HATPUs, 3aTeM (PHIBTPOBAIH U KOHIICHTPUPOBAIIM IIPHU MTOHIKCHHOM JTABJICHUH,

OCTaTOK OYMINAIH C IOMOIIbI0 XpoMaTorpaduu Ha cunukarene (amoent: PE/EIOAc = 1/0-10/1) ¢ momy-
YCHUEM

44-3.

'H SIMP (400 MTI'ti, CDCls) & 7,62 (s, 1H), 6,03 (s, 1H), 4,16-4,07 (m, 4H).

Cramus C.

44-3 (13,30 1, 69,40 MMob) pacTBOpsu B TeTparunpodypane (37,00 M), K MOJyIEeHHOMY JTOOABIISLITA
XJIOPHCTOBOIOPOAHYI0 KUCIOTY (1 Momb, 36,78 mir). CMmech mepemermBany B TedeHue 3 4 npu 75°C Peakinon-
HYI0O CMECh HEHTpaNn30BaJIX C IOMOIIBI0O HACHIIIEHHOTO PacTBOpa OUKapOOHATa HATPHUS M SKCTPATHPOBAIH C
nomornisio 50 Mt Bomel u 600 M EtOAc (200 mnx3). Opranudeckue (a3l OObSIUHSIIA W BBICYIITMBAIA HAJ|
0e3BOIHBIM Cynb()aTOM HATPHs, 3aTeM (UIBTPOBAIN U KOHIICHTPUPOBAIH TP MOHWKEHHOM JTaBIICHHH, OCTAaTOK
OYMIIAJIH C TOMOIIbI0 XpoMmarorpadun Ha cunukaresie (amoeHT: PE/EtOAc = 30/1-20/1) ¢ nonyuenuem 44-4.

BapwuanTt ocymiectBieHus 44 moJdy4aad B COOTBETCTBHH CO CIIOCOOOM, OMMCaHHBIM Juist ctamii D, E, F B
BapHUaHTE OCyILECTBIeHH 13.

BapuanT ocymectBieHus 44: 'H amP (400 MI'y, DMSO-dg) 6 8,97 (br s, 1H), 8,32 (s, 1H), 8,30-8,24 (m,
1H), 8,27 (br s, 1H), 7,94 (s, 1H), 7,82 (s, 1H), 7,48 (br s, 1H), 7,12 (s, 1H), 4,04 (br dd, J=7,2, 11,6 I'u, 2H),
1,25 (brd, J=8,4 I', 1H), 0,61 (br d, J=7,9 I'y, 2H), 0,38 (br s, 2H).

Bapuanr ocymectsnenus 45 (45A n 45B)

BapHaHT ocyle CTRICHHA BapHaHT ocylecTBIEHHA
45_Awm45_B 45_Bunu45_A

I
W\Q,m C'j\f/)lm
451 45-2
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BapHaHT 0CYIIECTRICHHA BapHaHT ocymecTBIEHHS
45_Amm 45_B 45_B unn 45_A

Cragus A.

45-1 (18,12 mu1, 170,53 mMmomb) pacTBopsuiH B auxjopMmeTane (425,00 mi), 3aTeM m00aBIsIM MUPHIAH
(2,76 mm, 34,11 mmoms) mpu -10°C m 3atem mo0aBisu 3a oAWH pa3 meHTtaxiopua docdopa (35,51 1,
170,53 mmons) Peakmmonnyro cmech nepememuBaiy npy -10°C B Tedenune 1 9 u 3aTeM q00aBIsuIM TUKapOOHAT
Hatpus (42,98 1, 511,59 mmoins) Cmech nepememuBanu npu -10°C B teuenue 0,25 4. PeaknnoHHYIO cMeCh
$bunbTpoBaANTH, QUIBTPAT BHICYIIMBAIA HaJX O€3BOJHBIM CyIh(aTOM Maraus, QUILTPOBAIN U (QUILTPAT 3aTeM
KOHIIEHTPUPOBAJIHM NPU MOHM)KEHHOM JaBJICHUH U BHINAPUBAIH JI0 CYXOTI'O COCTOSIHUSI C TOJTydeHueM 45-2.

'H SIMP (400 MT'ni, CDCl3) & 7,02 (d, J=3,9 T'n, 1H), 6,87 (s, 1H), 6,80 (d, J=4,0 T, 1H).

Cranus B.

45-3 (50,00 T, 297,35 wmmomb), kapOboHat kamms (41,10 T, 297,35 wMMONB) pacTBOpPSUIM B
N,N-gumernnpopmamune (250,00 mur), 1-6pom-3-merokcunpomnan (45,50 r, 297,35 MMmoip) pacTBopsuin B
N,N-gumernnpopmamuze (150,00 M) n 1006aBIsIIH MO KalsM K BbIIEyKazaHHOH cucteme mpu 90°C B Teue-
HHe oHOro 4. Peakmmonnyto cmech nepememmBany mpu 90°C B Teuenue 0,5 4. Jlo6asisanm Boxy (500 mi), 3a-
TeM 3KcTparupoBanu ¢ nomompio EtOAc (500 mix2), opranudeckue (assl 0OBEIUHSIIA U TPOMBIBAINA BOJIOW
(1000 max3) u coneBbiM pacTBopoM (500 MIT), BRICYIIMBAIN Haa O€3BOMHBIM CyIh(aTOM HATPHs, 3aTeM (UIIBT-
pOBaM ¥ KOHIEHTPUPOBAIH IIPH MOHIKEHHOM J1aBiieHHH. OCTaTOK OYHUIAIH C IOMOIIBIO KOJIOHKH € CHJTHKAare-
nem (moeHT: PE/EtOAc = 1/0) ¢ monydenuem 45-4.

Cramus C.

Kunxuit 6pom (9,44 mim, 183,14 MMois) pacTBopsimi B xsopodopme (150 mur) u 1o6GaBisui 1O KarlisM K
45-4 (40,00 T, 166,49 mMmoitp) B pacTBope xsopodopma (570 m) mpu 0°C, cuctemy nepemermmBainy mpu 25°C B
teuenue 0,5 4. [locine KOHIEHTPUPOBAHUS NPU TOHIKEHHOM JaBJICHUU M BBITAPUBAHUSA O CYXOTO COCTOSHHS
OCTaTOK OYHIIAIIN C IIOMOIIBIO KOJIOHKH ¢ cuiukaresieM (3moeHT: PE/EtOAc = 1/0-50/1) ¢ momydennem 45-5.

Cramus D.

Merammaeckuii Hatpuii B Bune crpyxek (10,50 r, 456,84 mmons) mopuusMu go0aBiisiin B atMocdepe
aszora Kk O6e3BopHOMY MeTaHoay (250,00 mi), cuctemy mepememuBanu npu 50°C B Teyenue 3 u. Cucremy 3a
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OIIMH pa3 A00aBIsUM K cucteMe u3 45-5 (45,00 r, 114,21 mmons) u xnopuna menu (7,68 r, 57,10 mMois) B
N,N-gumernnpopmamuze (225,00 M) npu 25°C, peakuroHnyro cmech nepemernnBany npu 110°C B Teuenne
16 4 B atMocdepe a3oTa. PeakimoOHHYI0 cMeCh TaCHJIM ¢ TIOMOIIBIO 6 MOJB/JI XJIOPUCTOBOJIOPOTHON KHCIOTHI
(180 mu) u skcTparupoBanu ¢ nomomsio EtOAc (500 mix2), opranuueckue (a3bl 00BEIUHSIN, MPOMBIBAIA
Bogo# (500 miix2) u coneBbiM pactBopoM (400 M), BRICYIIMBAIM Hajx OE3BOMHBIM CyIb(paToM HATpPUs, 3aTeM
(uUIBTPOBANN M KOHICHTPHUPOBAIH NPH MOHIKCHHOM JaBiieHHH. OCTAaTOK OYMINAIN C HOMOIIBIO KOJOHKH C
cummkarenem (mroeHT: PE/EtOAc = 50/1-10/1) ¢ monyderunem 45-6.

Cragus E.

45-6 (17,00 r, 62,90 mmons) pactBopsiin B N,N-mumetundopmamuae (100,00 mi), nobaBnsmm kapOoHAT
kamus (13,04 1, 94,35 mmous) u 6ensunopomun (11,83 1, 69,19 mmons, 8,22 mur). CucteMy TiepeMeInBaIA ITPH
25°C B teuenue 16 4. 3arem nobasmsum Boxy (200 mix3) u sxcrparupoBanu ¢ nmomouipio EtOAc (200 mix2),
oprannueckue ¢aspl 00BEIUHIIM U TIPOMBIBAIN BoJoH (200 Mix2) u cosneBbIM pacTBopoM (200 Mir), BEICYIIN-
BaJIM HaJ OE3BOAHBIM CyNIb(haTOM HATpHs, 3aTeM (DMIBTPOBANM M KOHIEHTPHPOBAIHU NPH MOHIKCHHOM JaBlle-
HUU C TTOTydeHHeM 45-7.

Cramusa F.

45-7 (22,79 t, 63,24 MmMoib) pacTBopsuin B MetaHoue (60,00 mit) u terparuapodypane (60.00 mi), nobas-
JSUTH PacTBOP TMApPOKcHAa Kayus (6 Moib/a, 61,55 mi), 3aTem nepememBany pu 45°C B Teuenue 2 4. Peakim-
OHHYIO CMECh PETYJIHMPOBAJH C IIOMOINBIO | MOJIB/JI XJIOPUCTOBOAOPOJHOM KucioTel no pH 3-4, cycrneHsuro
¢uIbTpOBAIM € MONydeHHEM ocTaTKa. B oTHomenun ocrarka mpumensuin PE/EtOAc = 10/1 (50 mu), 3atem
(UIBTPOBANIN, KOHLIICHTPUPOBAJIM NIPU TOHM)KEHHOM JaBJICHUH U BBICYIIMBAIN C NOTydeHHEM 45-8.

'H SIMP (400 MI', CDCl3) & 10,85 (br s, 1H), 7,64 (s, 1H), 7,48-7,39 (m, 5H), 6,71 (s, 1H), 5,27 (s, 2H),
4,17 (t, J=6,5 I'n, 2H), 3,89 (s, 3H), 3,58 (t, J=5,9 I'y, 2H), 3,38 (s, 3H), 2,13 (xBuH., J=6,2 I'm, 2H).

Cramgus G.

45-8 (20,00 T, 57,74 mmonb) pacTBopsii B quxiopmerane (200,00 mir), 3aTeM J00ABISIIA OKCATMITXJIOPH]T
(7,58 mu, 86,61 mmonp) m N,N-gumerundopmamuy (4,44 M, 57,74 mxMoup). CucreMy HepeMENIMBAIH TPH
25°C B TedeHHe 2 4, KOHIEHTPUPOBAIU MPH MOHMKEHHOM JABJICHUU M BBITIAPUBAIH JO CYXOT'O COCTOSHHSI C
MoJTydeHrueM coetmHeHus 45-9.

Cramus H.

45-9 (21,06 t, 57,73 MMoib) M THI-2-aneTHa-3-auMermiamuHoakpuiar (13,90 r, 75,05 mmons) pacTBo-
psun B Terparuapodypane (200,00 M) u cMmech 100aBISUTM MO KalUIIM K T'€KCaMETHIANCHIA3HUIY JIUTHS
(1 momp/a, 150,09 ma) mpu ot -70 o -60°C. Iocne nobaBneHus n0OaBIIH YKCycHYI0 KucaoTy (115,55 wmu,
2,02 monb/n) u anerat ammonus (5,78 T, 75,05 mmons). Cuctemy nepemenubanu npu 65°C B Teuenue 1 u. [o-
cyie 100aBJIeHUs HachIIEHHOTO pacTBopa OukapOonata Harpus (1000 mir), 3aTeM cMech SKCTparupoBaiy ¢ 10-
mompio EtOAc (200 mir), opranmueckyto a3y mpomsiBamu Bomoit (200 M) u coneBsiM pacTBopom (100 M),
BBICYIIMBAJIN HaJ O€3BOJHBIM CylIb(haTOM HATpUs U (GUIBTPOBAIH, 3aTEM KOHIIEHTPHPOBAIN NPH ITOHWKEHHOM
JIABJICHUH JI0 CyXOro cocTosiHusA. OcTtatok nmpomMbiBaimm ¢ momonisio MTBE (50 mut) 1 guiibTpoBaiiv ¢ MOTydeHH-
em coeauHeHus 45-10.

'H SIMP (300 MI'u, CDCl3) & 11,03 (s, 1H), 9,02 (s, 1H), 7,71 (s, 1H), 7,64 (s, 1H), 7,46-7,31 (m, 5H),
6,69 (s, 1H), 5,11 (s, 2H), 4,48 (q, J=7,2 ', 2H), 4,14 (t, J=6,6 I'u, 2H), 3,93 (s, 3H), 3,58 (t, J=5.9 I'u, 2H),
3,38 (s, 3H), 2,11 (xBuH., J=6,3 I';, 2H), 1,46 (t, J=7,1 I'n, 3H).

Cranus 1.

45-10 (20,00 1, 42,78 MMoib) pacTBOpsiin B TeTparuapodypane (250,00 mi) n mobaBnsun namiaguid Ha
yrie (10%, 1 1) B atMocdepe a30Ta, B cucteMy 3 pasa 3arpy’kaiyd BOAOPOJ B BaKyyMe, 3aTe€M IepeMEIINBaIIN
npu 25°C B teuenue 16 1 B atMocdepe Bomopona (15 ¢yHTOB/KB. moiim). [locne ¢punbTpanmu GuIbTpaT KOH-
LEHTPUPOBAIH NP MOHIKEHHOM JIABIICHHUH C TIOJTyYeHHEeM coeanHeHus 45-11.

'H SIMP (400 MTI'ti, CDCl3) & 14,24 (br s, 1H), 11,27 (s, 1H), 8,86 (s, 1H), 7,23 (s, 1H), 7,16 (s, 1H), 6,56
(s, 1H), 4,49 (q, J=7,1 I'y, 2H), 4,17 (t, J=6,5 T'u, 2H), 3,90 (s, 3H), 3,59 (t, J=6,1 ', 2H), 3,38 (s, 3H), 2,15
(xBuH., J=6,3 I'm, 2H), 1,47 (t, J=7,2 T, 3H).

Cramus J.

45-11 (5,00 1, 13,25 mmomb) pacTBopsTu B muMmeTmicynbdokcumae (50,00 mi), 3aTemM A00aBIsiIi KapOOHAT
nesus (17,27 r, 53,00 mmonb) u 2-xmop-5-(muxmopmernn)tuoden (13,35 r, 66,25 mmoins). CuctemMy mepemMenin-
Banu ipu 100°C B Teuenue 16 4. PeaknnonHyto cMech pazbaBisuma Bogoi (100 M), 3aTeM 3KCTparupoBaId Ix-
xsopmetanoM (100 mu), opranndeckyro ¢azy npomsianyu Bogoi (100 Mirx2) 1 HaCBHIIIEHHBIM COJIEBBIM PacTBO-
pom (100 mur), BEICYIIMBaIM HaJl OE3BOJHBIM CYJIh(PaTOM HATpHs, 3aTeM (QUIHTPOBAIHM W BHIAPUBAIU MPHU TIO-
HIDKCHHOM JIaBJICHUH JI0 CyXOro cOCTOSTHHSA. OCTaTOK OYMIIAIK C TIOMOIIBIO KOJIOHKH C CHJIIMKAreiaeM (II0CHT:
PE/EtOAc = ot 10/1-1/1 mo auxsopmetan/3tanon = 100/1-30/1) ¢ monmy4yenuem coenuueHus 45-12.

Cramus K.

45-12 (200,00 mr, 395,28 MkMOJb) ounmam ¢ momonisio xupanbHoii HPLC (kononka: OJ (250%x30 MM,
10 mMxm); momsmxkHas daza: [0,1% NH;H,O MeOH]; rpanuent 3mrouposanus: 30-30%, 2,3 muH; 90 MuH) ¢ 1O-
JTydeHHEM BapHaHTa ocymiecTsieHus 45-12A (t=2,194 mun) u 45-12B (t=2,544 mun).
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Cramus L.

Bapuanr ocymectsnenns 45-12A (71,00 mr, 140,32 MmMouts) pacTBopsuin B TeTparunpodypane (2,00 M) u
MetaHone (2,00 M), 3aTeM T00aBIISITN pacTBOp THApOKcHaa HaTpus (4 moiw/i, 1,00 Mir), cucTeMy mepeMenn-
Banu nipu 25°C B Teuenue 0,5 4. PeaknimoHHYI0 CMECh PETYJIMPOBAIIN € MIOMOIIBI0 1 MOJIB/T XJIOPUCTOBOIOPOI-
HOHM kucnotsl 1o pH 3 u skctparupoBanu quxsiopmeranoM (20 mMiax2), opranudeckue (a3bl 0ObEIUHSIN U BbI-
CyIHMBali HaJ O€3BONHBIM Cylb(paToM HATpus, 3aTeM (IIBTPOBATN M KOHIICHTPUPOBAIHM NPU MOHIKEHHOM
JTABJICHUH C TIOJTy9CeHHEM BapHaHTa ocymecTBiIeHus 45 13A.

Cragus M.

BapmanTt ocymectBnenns 45 13A (65,00 mr, 136,01 mmons) pactBopsim B TeTparuapodypane (15,00 mi),
nobasisumn mayutaanid Ha yrie (10%, 30 Mr) B atmMocdepe a30Ta, B CYCHEH3HIO HECKOJIBKO pa3 3arpyskKain BOJIO-
pox, cuctemy nepememmBain npu 25°C B Teuenue 16 1 B atMocdepe Bogoponaa (15 ¢yHToB/kB. maroiim). Peak-
IIUOHHYIO cMechb (DPMIIBTPOBAIH, (GHIBTPAT KOHLEHTPUPOBAIH IIPH MMOHWKEHHOM JIABJICHHU JO CYXOTO COCTOS-
HHS, OCTAaTOK OYMIIAJIHM C MOMOIIBIO TUIACTUHBI C CHJIMKArejaeM (IMOKCHI KPEMHHMs, AUXIJIOPMETaH/METaHON =
15:1) ¢ noxyuenunem BapuaHTa ocymecTBieHus 45 A (t=1,941 mun), 3HaueHne ee (SIHAHTHOMEPHBIA M30BITOK):
100%.

Crioco6 ompeneneHus 3HaueHUS ee (IHaHTHOMEpHBIH m30bIToK): OD-3S 3 40 3ML, xomonka: Chiralcel
OD-3 100x4,6 mm 1.D., 3 mkMm, mogBmxkHas (aza: 40% wmeranon (0,05% DEA) B CO,, CKOpOCTh MOTOKA:
3 MJI/MHH., IyIFHA BOJHEL: 220 HM.

Bapmant ocymectsnenns 45 B (t=3,040 mun), 3HaueHHe ee (SHAHTHOMEPHBIA U30BITOK): 100%.

BapwuanTt ocymiectBieHus 45 A: 'H IMP (400 MI'u, CDCls) 6 15,66 (br s, 1H), 8,41 (br s, 1H), 7,48 (d,
J=4,9 I'n, 1H), 7,09-7,03 (m, 3H), 7,01 (s, 1H), 6,97-6,93 (m, 1H), 6,67 (s, 1H), 4,16 (t, J=6,5 I'y, 2H), 3,92 (s,
3H), 3,57 (t, J=5,9 I'u, 2H), 3,37 (s, 3H), 2,14 (xBuH., J=6,2 ', 1H), 2,18-2,11 (m, 1H).

Bapwuanrt ocymiectenenus 45 B: 'H imMP (400 MTI'i, CDCl;) 6 15,63 (brs, 1H), 8,37 (br s, 1H), 7,49 (br d,
J=4,4 T'u, 1H), 7,06 (br s, 3H), 7,00 (s, 1H), 6,91 (br s, 1H), 6,68 (s, 1H), 4,16 (t, J=6,5 ', 2H), 3,93 (s, 3H),
3,57 (t,J=5,9 ', 2H), 3,37 (s, 3H), 2,15 (xBuH., J=6,2 ', 2H).

BapuanT ocymecTsneHus 46-BapuaHT OCYIIeCTBICHUS 48 MOXKHO TOIYIUTh B COOTBETCTBHH CO CIIOCOOOM,
OIMMCAaHHBIM B BapHAHTE OCYLIECTBICHHUS 45.

Bapwuanrt ocymectnenus 46 (46 A u 46 _B)

0 o o o

B Py
Cl Cl

N jl
~o "o Owcl S0 "o o "”@‘CI
Y

[Momrexarniee TUAPOIU3Y COCTUHEHUE M3 BapUAHTa OCYIICCTBICHUS 46 pa3fessiii ¢ IOMOIIBI0 XUPATLHOM
HPLC (xomonka: OJ (250x30 MM, 10 mxm); mogemxHas ¢asza: [0,1% NH;H,0-MeOH]; rpagueHT 3monpoBaHus:
30-30%, 3 muH; 40 MHH) C MTOJy4€HHEM U30MEPOB C ABYMS KOHOUTypanusMu, t=2,592 mun u t=2,829 mun Ilo-
CJIe THAPOJIN3a COOTBETCTBEHHO IOJTyYalld BapHaHT ocymmecTBieHus 46 A (t=2,396 mun), 3HaueHHe ee (IHAH-
THOMEPHBIA H30BITOK): 95,7%, 1 BapuaHT ocymectsieHus 46 B (t=2, 887 muH), 3HaueHNe e (SHAHTHOMEPHBIH
n3061TOK): 100%. Crioco0s! onpeienieHust 3HaUeHIUS ee (3HaHTHOMepHBIN n30bIToK): OD-3S 3 40 3ML, kosoH-
ka: Chiralcel OD-3 100x4,6 mm 1.D., 3 mxMm, moaBmxkHas daza: 40% meranon (0,05% DEA) B CO,. CxopocTth
MOTOKA: 3 MJI/MMH., IJIMHA BOJIHEL: 220 HM.

BapuanTt ocymectienus 46 A: "H SIMP (400 MTIw, CDCly) 6 15,42 (br s, 1H), 8,50-8,44 (m, 1H), 7,62
(s, 1H), 6,91 (s, 2H), 6,74 (d, J=3,8 I'y, 1H), 6,69 (d, J=3,5 I'u, 1H), 6,61 (s, 1H), 4,10 (br t, J=6,0 I'y, 2H), 3,52
(t, J=5,8 'y, 2H), 3,29 (s, 3H), 2,06 (xBuH., J=6,0 ', 2H).

BapuanT ocymecteienus 46 B: 'H SIMP (400 MI'u, CDCl;) & 15,44 (br s, 1H), 8,49 (s, 1H), 7,62 (s, 1H),
6,93 (s, 1H), 6,91 (s, 1H), 6,75-6,72 (m, 1H), 6,70 (d, J=3,8 I'n, 1H), 6,61 (s, 1H), 4,14-4,07 (m, 2H), 3,52 (t,
J=5,9 'y, 2H), 3,29 (s, 3H), 2,06 (xBuH., J=6,1 T'r;, 2H).

Bapuanr ocymectsnenus 47 (47 Au47 B)

o 9

BapuaHnt ocymectsaeHHd 47_A unu 47_B BapuanT ocymecteienns 47_B win 47_A

INonnexamee ruApoan3y COEJUHEHUE U3 BapUaHTa OCYILECTBICHUS 47 pa3Aemsiii ¢ MOMOLIBIO XUPAIbHOU
HPLC (xomomka: AS (25030 mm, 10 wmxwm); momBmwkHas ¢asa: [0,1% NH;H,0-MeOH]; rpamuent
amoupoBanus: 45-45%, 2,3 mun; 90 MHUH) ¢ TOJTydeHHEM U30MEPOB € ABYMs KOHHryparusmy, (t=2,110 muH) n
(t=2,574 MuH), mocie THAPOJIN3a COOTBETCTBEHHO MOJIydall BapuaHT ocymectBieHus 47 A (t=2,705 mun),
3Ha4YeHHE ee¢ (IHAHTHOMEPHBIH M30BITOK): 99%, 1 Bapmant ocymectrienus 47 B (t=1,818 mun), 3HaueHne ee
(oHanTHOMepHBI M30BITOK): 100%. Cnoco® ompeneneHus 3Ha4YeHUS €€ (PHAHTHOMEPHBIM W30BITOK):
OD-3S 3 40 3ML, xomonka: Chiralcel OD-3 100x4,6 mm 1.D., 3 MM, moasmxkHas daza: 40% meranon (0,05%
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DEA) B CO,, ckopocTh OTOKA: 3 MJI/MHUH., JJTHHA BOJNHEL: 220 HM.
Bapmuanrt ocymectinenus 48

'H SIMP (400 MI', DMSO-dq) & 8,88 (br s, 1H), 8,29 (br d, J=7,8 I'u, 1H), 7,62-7,44 (m, 2H), 7,25 (s,

1H), 6,91 (s, 1H), 4,15 (br t, J=6,1 T'y, 2H), 3,48 (br s, 2H), 3,23 (s, 3H), 1,96 (kBuH., J=6,2 I'u, 2H).
BapmanTt ocymectsnenns 49 (49 A u 49 B)
o 0

Cl
Cl )N
V/\O O)Y\ V/\O Q7
N:/'S @S
BapHaHT oCcyIlecTBIEHHT BapuaHT oCylIecTBIEHHS
49 Aumu 49 B 49 B unn 49_A
o 0 o)
STt o S &
HO oH v o OH v o OH
491 49-2 433
o] o) Q
o S — ST
V\o 0Bn v/\o 0Bn v/\o 0Bn
494 495 496

+ Cl N
v/\o )Y\ V/\O 0)»,, (\S
N=/ N/
BapHaHT oCyIEeCTRIEHHS BapHaHT oCyIECTBIECHHA
49 Awm49_B 49_B wmm49_A

Cranus A.

49-1 (50,01 1, 297,41 mmonb) pactBopstit B DMF (300 mun), 3arem oxnaxkaanu 1o 0°C n nobasistiu Kap-
6onat kamus (41,10 r, 297,41 mmonp). Cmech HarpeBanu 1o 90°C u 3aTeM q00aBIsUIH TIO KaruisiM OpOMMETHII-
rukionpomnan (40,15 r, 297,41 MMoub) B TedeHHE TPHUOIM3UTENHLHO |1 4, a 3aTeM CMeCh NepEeMENINBAINA TPH
90°C B Teuenme | 4. 3arem pactBop moGamisuim B 200 MJI BOABI ¢ TIOCTEAYIOMIEH JKCTpaKIUEH ¢ MOMOIIBIO
EtOAc (400 mnx3), oprannueckyto a3y coOupany U MpombIBaid Boxod (150 Mi1) M HaCHIIIEHHBIM COJICBBIM
pactBopoM (100 mMix3), 3aTeM KOHIICHTPUPOBAIH IPU MOHMKCHHOM JIABJICHUH C TMOJYYCHUEM OEIIOro TBEPIOTO
BemecTBa. beyoe TBep10€ BEMECTBO OUUIIAIN ¢ TIOMOIIBIO XpoMaTorpaduu Ha cunukarene (3moeHt: PE/EtOAc
=30/1-20/1) ¢ momyueHueM coequHeHHS 49-2.

'H SIMP (400 MI'u, CDCl;) 8 10,87 (s, 1H), 7,65 (d, J=8,8 I'n, 1H), 6,40-6,34 (m, 2H), 3,83 (s, 3H), 3,74
(d, J=6,9 T'm, 2H), 1,23-1,15 (m, 1H), 0,62-0,55 (m, 2H), 0,28 (q, J=5,0 'y, 2H).

Craaus B.

49-2 (47,00 r, 211,48 mmoun) pactBopsua B arietoHuTpuie (200,00 mi) u oxmaxaanu no 0°C, 3ateMm 10-

-37 -



038122

6aBistn N-xmopeykimaumug (28,52 r, 213,59 mmons). Cmechk HarpeBanu 1o 90°C 1 nepeMennBaii B TCYCHUE
2 4. PeaknmoHHYI0 CMeCh KOHIICHTPHUPOBAIN NPH MOHKEHHOM JaBJICHUH C MOJIYYEHHEM JKEJTOr0 OCTaTKa, U
TIOJTYYEHHBIH KENTHIH ocTaTok pacTBopsutk B EtOAc (400 M), 3aTeM k moirydeHHOMY a00aBisui Boay (300 mur),
pacTBop niepememuBaiy npu 25°C B TeueHueM 2 MuH. Opranndeckyio a3y OTASISUTH W TIPOMBIBAIIH HACHITIICH-
HBIM cOJIeBBIM pacTBopoM (100 mirx3), 3aTeM BBICYIIMBAIU HaJ OC3BOJAHBIM CYIb(aTOM HATPHS, KOHIICHTPHPO-
BaJIM TIPU TIOHMKEHHOM JaBJIeHnH, pactupanu ¢ PE/muxmopmeranom (30/1) ¢ morydenneM coenuHeHus 49-3.

Cramus C.

Kap6onart kamus (62,78 T, 454,26 MmMoub) nobasisumm k 49-3 (53,00 1, 206,48 MMOJIb) B pacTBOpPY OCH3MII-
opomuna (38,85 r, 227,13 mmons) B8 DMF (400,00 mi). 3arem cMech mepememuBanu npu 25°C B TedeHue
1 4. EtOAc (800 M) u Boay (150 mur) moGaBisuik B pacTBOp, KOTOPBIN 3aTeM nepemeruBanu nmpu 20°C B Tede-
uue 10 MuH, opraan4eckyro (¢a3zy OTASIUTH U MPoMbIBaiy BoAoi (130 Mirx2) 1 HACHIIICHHBIM COJIEBBIM PacTBO-
pom (130 m*2), 3areM BBICYIIMBadW HaJ OC3BOJHBIM CYJIb(ATOM HATPHUS W BBICYIIMBAIH NPU MOHIKCHHOM
JIABJICHUH C TIOJy4YE€HUEM coequHeHus 49-4.

Cramusa D.

Tunpoxcun kamus (74,07 r, 1,32 moine) go6aemsum k cmecu 49-4 (60,00 r, 173,01 MMonbp) B MeTaHOJIE
(300,00 mu) 1 Bozme (100,00 mir). Cmechk nepemerusainu mpu S50°C B Tedenue 2 4. 3aTeM cMech KOHIIEHTPHUPOBa-
JI TIPU TIOHMKEHHOM JaBiicHHH 10 o0bema 100 mur, 3aTtem mpomeiBanu ¢ momoribio EtOAC/PE (4/1 100 mo).
Bomnyro da3y otaensii, 3aTeM peryIupoBalid ¢ TIOMOIIBIO 1 MOJB/JT pa30aBIEHHOW XJIOPHCTOBOIOPOIHON KH-
ciotel 10 pH 3-4 ¢ monyuennem cycriensun. CycrneH3uio (GprIbTPOBaIN U MOJydYald TBEPIOe BemiecTBo. [1omy-
YEeHHOE TBEPJIOE BEIIECTBO pacTHpaiu ¢ Boxoi (100 mi1), 1 GMIBTPOBANH, U 3aTeM MEPEKPHUCTALTU3OBLIBAIN B
cMmecu H-rentad/EtOAc ¢ monydenuem coeauaenus 49-5.

'H SIMP (400 MI'u, CDCl3) & 8,18-8,16 (m, 1H), 7,48-7,43 (m, 5H), 6,58 (s, 1H), 5,29 (s, 2H), 3,92 (d,
J=6,8 I', 2H), 1,29 (br s, 1H), 0,72-0,68 (m, 2H), 0,44-0,39 (m, 2H).

Cragus E.

Oxcammwrxiopun (19,83 r, 156,26 MMoI1b) 100aBISUIH 1O KAILUISIM K pacTtBopy 49-5 (26,00 1, 78,13 MMoIIB)
MIpY MOHM>KEHHOM JIaBJICHUH C MOJIy4eHUuEeM coequHeHus 49-6.

Cramusa F.

PactBop coemunenns 49-6 (27,00 r, 76,87 wmmons) u  (2Z)-2-(IMMeTHIIaMHHOMETHIICH)-3-
stmokcodytupata (14,50 r, 78,30 mmoins) B Terparuapodypane (300 M) mobaBisum MO KarwisiM K pacTBOPY
rekcametwiancunasuna Jutust (1 mons/n, 195,75 mi) B Terparuapodypane (20 mur) (6onee 5 mun) npu -70°C.
[Tocne mobaBineHUs OXIaXKIAIOIIYI0 OaHIO YIASIM M CMECh IEpEMEITUBAIIN B TEUCHHE JOMOJHUTENBHBIX 5 MUH.
K cmecu noGasnsumm amerar ammonust (9,05 r, 117,45 mMonb) u ykcycHyro kucnoty (164,09 T, 2,73 Monb) u
00JBITYI0 9acTh TeTparuApodypaHa yAasuIi ¢ IIOMOIIBI0 POTOPHOTO HCHAPUTENS U OCTATOK MEPEMEIINBATIH B
teuenne 1,5 4 mpu 60-65°C. Tlocne oxnaxaeHus peaknIUOHHOW cMmecu moOamisuin Boay (100 mm) m EtOAc
(300 mu). 3aTem cMech MepeMenTuBaI B TSICHHUE TOTIOTHUTENBHBIX 10 MUH 1 3aTeM pa3aersiii. OpraHndecKyro
(a3y npombiBasin Boso (100 Mix3) 1 HackIIIEHHBIM pacTBOpoM ankapOoHara Hatpus (100 mur), 3aTeM BBICY-
MIMBAJIHA ¥ KOHIEHTPUPOBAIH C MOJIYICHHUEM KEITOr0o ocTaTKa. JKenThIif 0CTaTOK OYHIIAN C IOMOIIBI0 XpOMa-
torpadun Ha cuinkarene (amoent: PE/EtOAc = 10/1) ¢ momydenuem coenunenust 49-7.

'H SIMP (400 MI'u, CDCl3) & 11,06 (br s, 1H), 9,00 (s, 1H), 8,06 (s, 1H), 7,62 (s, 1H), 7,41-7,32 (m, 5H),
6,58 (s, 1H), 5,19-5,15 (m, 2H), 4,47 (q, J=7,1 I'y, 2H), 3,87 (d, J=6,7 T'u, 2H), 1,46 (t, J=7,2 T'u, 3H), 1,32-1,22
(m, 1H), 0,69-0,62 (m, 2H), 0,41-0,35 (m, 2H).

Cranus G.

Mamraanit va yrie (1,00 T, 10%) no6asisnu k pactBopy 49-7 (26,00 r, 57,28 MMoib) B TeTparuapodypase
(500,00 M) (B peakuMOHHYIO CHCTEMY NpelBapUTEIbHO 3arpyxaiu N,). 3aTeM pacTBOp NEPEMEIIUBAIH MPH
25°C B Teuenue 2 1 B atMocdepe Bogopoaa (30 ¢pyHTOB/KB. moiiM). KopudaHeByro cycrieH3uio GUIbTPOBAIH C
MOJY9ICHHEM KEITOH KUIKOCTH. 3aTeM PacTBOP KOHIICHTPHUPOBAIN IIPH MOHMKCHHOM JABJICHUU C MOTyICHUEM
JKEJITOTO 0CTaTKa, 3aTeM aBax bl pactupaiu ¢ PE/EtOAc (4/1 60 mur), MIbTpoBau ¢ OTYICHUEM COSAMHECHUS
49-8.

'H SIMP (400 MI'n, CDCls) & 14,48 (s, 1H), 11,18 (s, 1H), 8,78 (s, 1H), 7,64 (s, 1H), 7,19 (s, 1H), 6,43 (s,
1H), 4,40 (q, J=7,1 'y, 2H), 3,84 (d, J=6,7 ', 2H), 1,38 (t, J=7,2 ', 3H), 1,35-1,20 (m, 1H), 0,64-0,54 (m,
2H), 0,37-0,31 (m, 2H).

Cragnu H, | MOXHO OCYIIECTBIATH B COOTBETCTBHH CO CIOCOOOM, OITMCAHHBIM B BapHaHTE OCYILECTBIIE-
Hus 13.

[Moanesxamee ruapoIN3y COEIMHEHNE U3 BapHaHTa OCYLIECTBICHUS 49 pa3feisin ¢ TOMOIIBI0 KOJOHKH
st xupansHoid HPLC (komonka: AS (250 mm*30 MM, 10 Mxm); monsuxaas ¢dasza: [0,1% NH;H,0-MeOH]; rpa-
queHT amonpoBanus: 30-30%, 4,4 mun; 600 MUH) ¢ OTyYeHHEM N30MEPOB ¢ ABYyMs KOHUrypauusMu (49-9A n
49-9B), 3aTeM COOTBETCTBEHHO IOJy4alM BapuaHT ocymectBieHus 49 A (t=3,885 muH), 3HaueHue ec (IHAH-
THOMepHBIA M305ITOK): 100%, 1 BapmanT ocymectBienus 49 B (t=4,831 MuH), 3HaueHHe ee (SHAHTHOMEPHBIN
n3061TOK): 100%. Croco6 ompeneneHus 3Ha4CHUS ee (IHaHTHOMEpHBIN m30bIToK): AD-3S 3 40 3ML 8 MIN,
kosonka: Chiralpak AD-3 100x4,6 mm 1.D., 3 MM, noasmkHas ¢asza: 40% meranon (0,05% DEA) B CO,, cko-
POCTB MOTOKA: 3 MJI/MUH., JTAHA BOJHEIL: 220 HM.
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Bapmant ocymectBienns 49 A: 'H amP (400 MTI'i, CDCl;) 6 16,16 (s, 1H), 9,08 (d, J=1,96 I', 1H), 8,97
(s, 1H), 8,24 (s, 1H), 7,82 (d, J=0,86 I'u, 1H), 7,79 (s, 1H), 7,47 (s, 1H), 7,07 (s, 1H), 3,95-4,08 (m, 2H), 1,22-
1,31 (m, 1H), 0,58-0,65 (m, 2H), 0,32-0,40 (m, 2H).

Bapuant ocymectsienus 49 B: 'H amP (400 MI'u, CDCls) 6 16,14 (br s, 1H), 9,07 (d, J=1,83 I'u, 1H),
8,96 (s, 1H), 8,23 (s, 1H), 7,80 (br d, J=15,89 I', 2H), 7,45 (s, 1H), 7,06 (s, 1H), 3,98-4,07 (m, 2H), 1,23-1,32
(m, 1H), 0,58-0,68 (m, 2H), 0,32-0,44 (m, 2H).

BapmanTt ocymectsnenns 50 (50 A u 50_B)

57
BapHaHT ocyIle CTBICHHA BapHaHT oCylleCTBIEHHSA
50_A wnu 50_B 50_B unu 50_A

BapuanT ocymectsinenus 50 moxydanu B COOTBETCTBHHU CO CIIOCOOOM, OITMCAHHBIM B BApHAHTE OCYILIECTB-
nenns 13.

[Momnexamee TUAPOIN3Y COCTMHEHNE W3 BapHaHTa OCYIIECTBICHIS 50 pa3mersui ¢ IOMOIIBI0 XUPATbHON
HPLC (xomonka: OJ (250x30 MM, 10 mxm); mogemxHas ¢asza: [0,1% NH;H,0-MeOH]; rpagueHT 3moupoBaHus:
40-40%, 3 mun; 700 MHH) Cc OTy4YeHHEM HM30MEPOB ¢ ABYMs KOHQHTypanusmu, t=3,277 muH u t=3,598 muH,
COOTBETCTBEHHO TIOJTyJaH BapuaHT ocymecTBieHns 50 A (t=4,408 muH), 3HaUeHHUE ee (SHAHTHOMEPHBIH H30bI-
TOK): 95,5%, u Bapuant ocymectieHus 50 B (t=4,145 muH), 3HaucHUE ee (IHAHTHOMEPHBINA U30BITOK): 84,9%.
Cnoco0 omnpeneneHus 3HaueHUs ee (dHaHTHOMEpHbBIH HM30bITOK): OD-3S 3 5 40 3 ML, xononka: Chiralcel
OD-3 100x4,6 mMm 1.D., 3 mxMm, monBmwkHas ¢aza: meranol (0,05% DEA) B CO, ot 5 mo 40%, CKOpOCTh IMOTOKA:
3 mu1/mMuH, 1iMHA BOJIHBL: 220 HM.

Bapmant ocymectBienus 50 A: 'H IMP (400 MI'm, DMSO-dg) 6 9,11 (s, 1H), 8,88 (br s, 1H), 8,38 (s,
1H), 7,96 (s, 1H), 7,54 (br s, 1H), 7,01 (s, 1H), 4,06-3,94 (m, 2H), 1,28-1,20 (m, 1H), 0,62-0,56 (m, 2H), 0,38-
0,32 (m, 2H).

Bapmant ocymectnenus 50 B: 'H aMP (400 MI'u, DMSO-dg) & 15,86 (br s, 1H), 9,11 (s, 1H), 8,89 (s,
1H), 8,39 (s, 1H), 7,96 (s, 1H), 7,55 (s, 1H), 7,01 (s, 1H), 4,06-3,94 (m, 2H), 1,24 (br t, J=7,0 I'u, 1H), 0,63-0,56
(m, 2H), 0,63-0,56 (m, 1H), 0,38-0,33 (m, 2H).

Bapuanr ocymectsnenus 51 (51 Au 51 _B)
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BapHaHT OCYIECTBICHHA BapHaHT 0CyIIECTRIEHHS
SI_Aunu S1_B S51_BunnS1_A

Cramus A.
Mupumun (2,82 1, 35,67 mmonb) nobasmsumn k 51-1 (20,00 1, 178,33 mmons) 8 DCM (150,00 mir) mpu
-10°C, 3arem k nosyaennomy aobasmsuia PCls (37,14 1, 178,33 MMounb). [TonydeHHYIO cMech TIepeMeNTuBaIH B
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teuenne 0,5 4 mpu -10°C. ITlocne 3aBepuieHust peakuuu K mnoiydeHHoMmy podamsiim NaHCO; (44,94 T,
534,99 MMoib), cMeCh IEpEMENINBAIN B TEUCHHE JOMOIHUTEIbHOrO 0,5 4 M GUIBTpOBAIN Yepe3 AUATOMOBYIO
3eMIII0, MPOMBIBaIIH ¢ oMoIsio DCM (20 miix3), huitbTpaT KOHIEHTPUPOBAIN C MOITyYEHHEM ocTaTka 51-2.

'H SIMP (400 MTI', CDCly) 8 7,68 (d, J=3,91 T, 1H), 7,35-7,44 (m, 5H), 7,22 (d, J=3,67 ', 1H), 6,91 (s,
1H), 5,34 (s, 2H).

Craaus B.

PactBop 51-3 (10,00 1, 26,19 mmons), Cs,CO; (38,40 1, 117,86 mmons) 1 51-2 (21,88 1, 130,95 Mmmoin) B
SOCI, (100,00 mm) mepememuBanu B TedeHue 16 4. mpu 100°C. Iocne 3aBepiieHus] peakinyd peaknOHHYIO
cMech Tacwmm Bogod (50 mu), 3areM pazdaBmsamu Bomou (150 M), skcTparumpoBanmu ¢ momoripio DCM
(100 mix3). Oprannueckue (a3sl OOBEIUHSIN U IPOMBIBAJIM HACHIIIEHHBIM COJEBBIM pacTBopoM (100 mix3),
BBICYIIMBAIN HaJ 0€3BOJHBIM CYIb()AaTOM HATPHUS W KOHLIECHTPHUPOBAIHU MPH MOHMKEHHOM JABJICHHUHU C MOJyde-
HUEM OCTaTKa, KOTOPHIM OYMINAIHM C MOMOIILI0 XpoMmaTtorpaduu Ha cuiukarene (dmoeHt: DCM/EtOH = ot
100/1 no 8/1) ¢ momyuenuem coeauaenus 51-4. 3areM MOTydEeHHOE TBEPIIOE BEIIECTBO Pa3JesId ¢ TOMOIIHIO
xupanbHoii HPLC (kxomonka: AS (250x30 mm, 10 mxwm); moxsmxHas dasa: [0,1% NH;H,O-EtOH]; rpamuent
amoupoanust: 40%-40%, 4,3 mun; 120 mun) ¢ nonyyennem 51-4 A (t=2,516 mun) u 51-4 B (t=5,098 mun).

Cranus C.

I'maponus ocymecTBIIsUIN B COOTBETCTBUH CO CITIOCOOOM, OTIMCAaHHBIM B BapUaHTe OCyIecTBICHHs 13.

Coenunennie 51 A monydanu mocpenctBoMm ruaponmsa 51-4 A. (t=3,842 MuH), 3HaueHHe €€ (IHAHTHO-
MepHbIi n30b1TOK): 100%; 1 51-4 B noxyuanu nocpenctBoM runponusa coequaenus 51 B (t=2,682 mun), 3Ha-
YyeHHE e¢ (PHAHTHOMEpPHBIH H30BITOK): 100%. CrocoO ompeneneHus 3HaUYCHUS €€ (IHAHTHOMEPHBIA U30BITOK):
OD-3S 3 40 3ML, xononka: Chiralcel OD-3 100x4,6 mm 1.D., 3 mMkm, nogsmwkaas daza: 40% MeOH (0,05%
DEA) B CO,, ckopocTh TIOTOKA: 3 MJI/MUH., JUTHHA BOJHEI: 220 HM.

Coemuuenne 51_A: 'H SIMP (400 MI'u, CDCly) & 15,40 (s, 1H), 8,32 (s, 1H), 7,62 (s, 1H), 7,41 (dd,
J=1,28, 4,83 ', 1H), 6,93-6,98 (m, 2H), 6,91 (s, 1H), 6,88 (s, 1H), 6,62 (s, 1H), 4,09 (t, J=6,24 I'y, 2H), 3,51 (t,
J=5,87 I'n, 2H), 3,28 (s, 3H), 2,05 (kBuH., J=6,08 I';, 2H).

Coenuuenne 51 _B: 'H SIMP (400 MI', CDCly) 8 15,46 (s, 1H), 8,38 (s, 1H), 7,69 (s, 1H), 7,48 (dd,
J=1,47, 4,89 ', 1H), 7,00-7,04 (m, 2H), 6,98 (s, 1H), 6,93 (s, 1H), 6,69 (s, 1H), 4,16 (t, J=6,24 I'y, 2H), 3,58 (t,
J=5,93 I'n, 2H), 3,35 (s, 3H), 2,12 (kBuH., J=6,05 ', 2H).

OkcniepumenT 1. Tect B orHomennn HBV in vitro 1.

Ienp skciepumenTa.

Copepxxanne JJHK HBV B HagocagouHo# sxuakocTH KynsTypsl kieTok HepG2.2.15 onpenensanu ¢ momo-
mbI0 KonmmdectBeHHOro anainn3a qPCR B pexunme peanpHoro Bpemenu (QPCR B pexnme peabHOTO BpeMEHH)
OTIPEIeTSI  COJICpP)KaHWEe ITOBEpXHOCTHOro aHtureHa HBV ¢ momomplo MMMYyHO(EpMEHTHOTO aHajiu3a
(ELISA), 3nauenne ECsy s coemUHEHUS NMPUMEHSUIM B KaUeCTBE IOKA3aTeNs JJS OLCHKH HWHTHOUPYIOIIETO
a¢dekra coenuHeHns B oTHOIICHUH HBV.

2. Matepuansl A7 SKCIEPUMEHTA.

2.1. Knerounas nunaust: kinetkn HepG2.2.15.

Kynbrypansnas cpena ams knerok HepG2.2.15 (DMEM/F12, Invitrogen-11330032; 10% ceiBopoTka, Invi-
trogen-10099141; 100 emuauymn nenumwninHa 1 100 Mxr/mn crpenrtomuituia, Hyclone-SV30010; 1% 3ame-
HUMBIX aMHHOKHUCIOT, Invitrogen-11140050; 2 MM L-rmyramuna, Invitrogen-25030081; 300 MKr/Ma reHeTHIIN-
Ha, Invitrogen-10131027)

2.2. PeareHTsl.

Tpuncun (Invitrogen-25300062).

DPBS (Corning-21031CVR).

DMSO (Sigma-D2650-100ML).

Habop nns oumcrkm JAHK ¢ Beicokoil mpomyckHO# crnocobnHocthio (QIAamp 96 DNA Blood Kit,
Qiagen-51162).

YHuBepcanbHBIM peareHT s 30Hma FastStart ams xommdaectBeHHOTO ompenenenus (FastStart Universal
Probe Master, Roche-04914058001).

Hab6op ams komdaecTBEHHOTO 0OHAPYKEHHS TIOBEPXHOCTHOT'O aHTHTeHa rernatuta B (Antu Bio, CL 0310).

2.3. Pacxomyembie MaTepualibl 1 000pya0BaHuE.

96-TyHOUYHBIH TUTAHIIET IS KyJIbTUBHpoBaHus KieTok (Corning-3599).

CO,-unky6arop (HERA-CELL-240).

Onrtuyecky npo3paydHas repMeTH3upytomas ieHka (ABI-4311971).

96-nyHouHbIH TuTaHmeT st KonmdectBeHHo 1P (Applied Biosystems-4306737).

YerpoiictBo st konmmuectBeHHod IILIP ¢ duryopecuentHoli nerexumeit (Applied Biosystems-7500 Real
Time PCR System).

3. DKcTIepUMEHTaIbHBIE TIPOLELYPHI U CTIOCOOBI.

3.1. Knerkn HepG2.2.15 (4x10* kieTok/nyHKa) BhICEBANTH B 96-TyHOUHBI IIAHIIET U KyJIbTHBHPOBAIN B
teyenue Houu mpu 37°C, 5% CO,.

3.2. Ha crenyromuii eHb coeqMHEHNE pa30aBIsuIi 10 8 KOHIICHTpAIUi, 3-KpaTHOE TpaJleHTHOE pa3daB-
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neane. CoeMMHCHNE C Pa3IMYHBIMHU TPAJIUCHTHBIMHA KOHICHTPAIUAMHU NOOABISUIH B JIYHKH C KYJIBTYpOH, MpH
9TOM JIYHKH TpEICTaBISIN co0oii 1Be moBTopHOCcTH. KoHeunas konuenrpanus DMSO cocrasnsna 0,5% B Ky-
neTypanbHoii cpene. 10 MkM ETV mpumensim B kagectBe KoHTpoIst co 100% unrudbuposanuem; 0,5% DMSO
MIPUMEHSUITH B KadecTBe KOHTPOIs ¢ 0% MHTHOMpPOBaHUEM.

3.3. Ha maThIil IeHb KYJBTYPATBHYIO CPEy 3aMEHSIIN CBEXKEH KyIbTYpPaIbHON Cpesiof, colepiKkaIieit co-
eNHECHIE.

3.4. Ha BOoCbMO# IeHb KYJIbTYPAIBHYIO CPEAY B JIYHKE C KYJIbTYypOil COOMpA U U3MEPSITU CoNepKaHne S
aHTUTeHa BUpyca renatuta B ¢ momompio ELISA B HecKombKHX 00pasmax; M OCTaIbHBIC HECKOJIBKO 00pa3IoB
nozaseprany skcrpakunu JJHK ¢ npumenennem nabopa mist ourictku {HK ¢ BeIcOKoO# mpomyckHO# criocoOHO-
cthio (Qiagen-51162).

3.5. llonmy4enue peakpioHHOTrO pactBopa s [P mokazano B Tabdm. 1.

Tabuuma 1
ITonyuyenue peakuuoHHOTO pactBopa s [1LP

O0BeM, HeoOxomuMBIlE  OO0BEM, HCOOXOIUMBII
BemecTso
A 1 myHKH (MKIT) st 80 TyHOK (MKT)

YHHBEpCAIBHBIH PEarcHT AL
3oH7a FastStart qst 12,5 1000

KOJIMICCTBCHHOTO OMPCACTICHAA

ITpsamoii mpaiivep (10 Mxm) 1 80
O6partnsrii mpaiimep (10 Mx) 1 80
3ouz (10 MKT) 0,5 40

IMocnenoBarensHOCTh psiMoro npaitmepa: GTGTCTGCGGCGTTTTATCA.

[TocnenoBarensHOCTE 0OpaTHOTO MpaiiMepa: GACAAACGGGCAACATACCTT.

TTocnenoBarensuocts 30Haa: 5' + FAM + CCTCTKCATCCTGCTGCTATGCCTCATC + TAMRA - 3.

3.6. 15 MK peakiIMOHHOW CMeCh J00aBISUIA B KOKIYIO JIYHKY 96-myHOUHOTO manmera s [TLP, 3arem B
KakIyto TyHKy nobasmstim 10 mxin oopasna ¢ JIHK wim crangapraoro npoaykra ¢ JIHK HBV.

3.7. Inanmer p1st qPCR 3akpeiBany ¢ MOMOMIBIO ONTHYECKH MPO3pauyHON repMETU3UPYIOIEH MICHKH,
neHTpudyruposanu nmpu 1500 06/MuH B TedeHHe 2 MUH U 3aTeM yucio konuii HBV B kaxmom obpasie kosmye-
CTBCHHO OOHapyKUBaIX ¢ oMomIsio koimdectBeHHONH qPCR ¢ dmyopecuenTHoit nerekuueii. Ilopsmok ocyre-
cteieHus onepauuii qPCR cnenyromuil.

Temmepatypa (°C) Alenatypanis [Mukaer  Peskum 0GHAPYKCHHS
95 0:10:00 1 OrcyTcTBYeT
95 0:00:15 OrcyTcTBYeT
60 0:01:00 OnuH pa3

3.8. AHanu3 JaHHBIX.

Pacuer nmpoueHTa HHTHOMPOBAHUS.

% unr. = (1 - 3HaueHue B 0Opasie/3HaueHue B rpymme ¢ kontpoiaeM DMSO) x 100%.

KpuBbIe 103a-0TBET CTPOUIIN TI0 TOYKAM C ITOMOIIBI0 TporpaMmmuoro obecnederns GraphPad Prism u pac-
cunteiBaim 50% 3HaueHNe nHruOMpyromei konnenTpaunu ECsy mis coeauaenns B otHomennn HBV.

3.9. Onpenenenue coaepxaHus aHTUTeHa S BUpyca rematuta B, namepenHoro ¢ momorpio ELISA.

JIm KOHKPETHBIX CTaauil HEOOXOOMMO 00PAaTUTHCA K PYKOBOJCTBY IO HCIOJB30BAHUIO MPOAYKTA, M KpaT-
KO€ OTMCAaHHUEe CTaIuil MPeICTaBICHO Jajee.

50 MK 0Opasia u cTaHAapTHOrO 00pasia OTOMpalli M COOTBETCTBEHHO H00ABIISUIN B PEaKIIMOHHBIN TIIaH-
IIET, 3aTeM B KaXKIYIO U3 JIYHOK 100aBisut 50 MKJI KOHBIOTaTa ()epMEHTa, XOPOLIO BCTPSIXUBAIIM CMECh, 3aTEM
BBIZICP)KMBaJIM Ha Teruioi Oane npu 37°C B Teuenue 60 MUH M COEPKMMOE IIIAHIIETa 5 pa3 MPOMBIBAIH IIPO-
MBIBAIOIIMM PAacTBOPOM, B KaXKIYIO JIYHKY 100aBisiiin 50 MK JIIOMHHECIIEHTHOTO CyOCTpaTa, XOpOIIO CMELIH-
BaJIM ¥ 00ECIICYMBAIN MPOTECKAHUE PEAKIUU MPH K. T. B TeucHne 10 MUH B TEMHOTE, HHTEHCHBHOCTh XEMUITIO-
MUHECLCHIIMY, HAKOHEI], BBIABISUTH ¢ nomMomsio ELISA. TIponeHT MHrHOMpoBaHUS ISl KAXKIOTO COCTUHCHUS
PaCcCYUTHIBAIIN C IOMOIIBIO CIEAYIOMEH GOpMYIIBL:

creneHb MHrHOMpoBanus (%) = (1 - 3HayeHUe B 0Opasie/3HaueHue B rpymie ¢ koHrposreM DMSO) x 100%.

KpuBble 103a-0TBET CTPOMIIH TI0 TOYKAM C ITOMOIIBI0 TporpaMmMmuoro obecriedenns GraphPad Prism u pac-

cuntreiBaim 50% 3HaueHNe nHruOMpyromei konnenTpauuu ECsy mis coeauaenns B otHomeHnnn HBV.
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4. Pe3ynbTaThl 9KCIIEpUMEHTOB TIPECTaBICHHI B Ta0II. 2 1 3.

Tabnuma 2
Pesynbratsl skcniepumenToB B oTHouenuu [JHK HBV
Tectupyemoe Tecrupyemoe
ECso (HM) ECso (HM)
COCOUHCHUC COCOUHCHHC
1 11,82 30 18,52
2 34,5 31 90,54
3 27,61 32 35,22
4 14,98 33 12,64
5 15,05 34 21,27
6 6,04 35 25,15
7 211,2 37 10,59
8 20,84 38 20,35
9 74,06 39_A 3,51
10 50,96 39_B 764.9
11 40,8 40_A 15,18
12 78,06 40_B >1000
13_A 300 41 17,76
13.B 733 42 2,19
14 6,88 43 19,36
15 8,2 44 128,9
16 45,29 45_A 77,10
17 254,1 45 B 0,22
18 40,82 46_A 79,66
19 3,88 46_B 43,01
20 11,02 47_A 0,44
21 7,12 47 B 26,88
22 20,65 48 >1000
23 85,88 49_A 2,54
24 59,32 49 B 3339
25 18,71 50_A 0,69
26 152,2 50_B 2,82
27 23,57 S51_A 1,13
28 277,7 51_B 147,2
29 4,113

3aKiroueHne: WIUIIOCTPATHBHOE COEMHEHHE TI0 HACTOSIIEMY N300peTeHUI0 MOXeET 3((EKTUBHO CHU3UTH
conepkanne JJTHK HBV, npu 5ToM eMOHCTpHpPYS 3HAYUTENBHBIH HHTHOMPYIOMmKi 3¢ ekt B oTHOmeHnn HBV.

Tabmnuna 3
PesynbraTs! akcniepuMeHTOB B oTHOIIeHU HBsAg
Tectupyemoe Tectupyemoe
coe:nigeﬂue ECSO (HM) COCI[EI"[CHI/Ie ECSO (HM)
1 27,65 30 28,2
2 55,78 31 202,7
3 47,62 32 71,05
4 31,88 33 10,25
5 49,95 34 29,63
6 20,33 35 11,03
7 299,3 37 26,58
8 66,22 38 12,32
9 137,5 39_A 6,75
10 102,4 39_B >1000
11 73,89 40_A 1,45
12 2127 40_B 10,08
13_A 300 41 57,97
13_B 733 42 7,88
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14 6,88 43 15,42
15 8.2 44 2122
16 45,29 45_A 104,6
17 254,1 45_B 1,09
18 73,7 46_A 122,9
19 209 46_B 73,96
20 22,47 47_A 0,84
21 16,27 47_B 46,01
22 38,23 48 1033
23 127 49_A 4,62
24 35,5 49_B 965,9
25 35,92 50_A 1,31
26 101,3 50_B 3,62
27 39,15 51_A 1,54
28 152.5 51_B 349,7
29 12,19

3aKiIroueHne: COSIMHEHNE TI0 HACTOSIIEMY M300pETCHHIO MOXKET 3PPEKTUBHO CHIDKATH COJIEPIKaHUE TIO-
BepxHocTHOTO antureHa HBV (HBsAg), mpu 3TOM IeMOHCTPUPYS 3HAYUTEIHHBIH HHTHOMPYIOMHHA 3PPEKT B
otHomennu HBV.

DOOPMYVYIJIA N30BPETEHUA

1. Coenunenue, npencraBieHHoe Gopmynoii (1), uam ero GpapmMareBTHIECKA IpUeMIIeMast COJIb:
o O

rae R; BoiOpan w3 H, OH wnu BbIOpaH u3 rpymmbl, coctosmeir w3 Cisankwmna, CjsTeTepoayKuia,
C,.sankuamia, Cs_gITUKI0ATKUIA U 3-6-4JI€HHOTO TeTePOIUKIIOANIKIIIA;

R, BEIOpan u3 H, ranorena nim C,sreTepoankua;

m BBIOpaH W3 TpyIbl, coctosmei u3 0, 1,2, 3,4 u 5;

A BBIOpaH U3 TPYIIKI, COCTOSIIEH U3 QeHMIIa U 5-6-4IEHHOTO reTepoapuia

"retepo" B C,.sreTepoankuie, 3-6-1ICHHOM TeTepOIUKIoanKuie, Ci sTeTepoalkuie U 5-6-4JIeHHOM TreTe-
poapuiie He3aBUCUMO BBIOpaH M3 rpymIibl, cocrosieit u3 N, -O-, =0, -S-, -(S=0)- u -S(=0),-;

B JIFOOOM M3 BBIIICYKA3aHHBIX CIIy4acB YMCIIO TETEPOATOMOB MIIH COJEPKAIIUX FeTePOaTOM IPYIIN HE3aBU-
CUMO BbIOpaHo u3 1, 2 v 3.

2. CoennHenue, npencrasienHoe Gopmyoii (1), wmu %ro g)apMaHeBTI/I‘IGCKI/I IpUeMIIEMAs COJIb!

rae R; BoiOpan w3 H, OH wnu BBIOpaH u3 rpymmbl, coctosmeir w3 Cisankwmna, C;sTeTepoayKuia,
C,.sankuamia, C; ¢[IUKIOATKWIA U 3-0-WIEHHOTO T'eTePOIMKIOANTKIIIA, KaXIbli W3 KOTOPHIX HEOOS3aTEIBHO
3amenien 1, 2 wim 3 R;

R, BEIOpan u3 H, ranorena nim C,sreTepoankuia;

m BBIOpaH W3 TpyMIsl, coctosmen u3 0, 1,2, 3,4 u 5;

A BBIOpaH U3 TPYIIIKI, COCTOAMIECH N3 QPeHMIIa U 5-6-1IEHHOTO reTepoapua;

R BEIOpaH u3 rpymmsl, cocrosieit u3 ramorena, OH, CH;, CH;CH, u CH;30;

"retepo" B C,.sreTepoankuie, 3-6-4JIeHHOM reTepolukioankuie, Cirerepoankuie U 5-6-4JeHHOM reTe-
poapuiie He3aBUCUMO BBIOpaH U3 rpymIibl, coctosiei u3 N, -O-, =0, -S-, -(S=0)- u -S(=0),-;

B JIFOOOM M3 BBIIICYKA3aHHBIX CIIy4acB YMCIIO TETEPOATOMOB MIIH COJEPIKAIIUX FETePOaTOM IPYIIN HE3aBU-
CUMO BbIOpaHo u3 1, 2 v 3.

3. Coemunenue, npeacraiacaaoe Gopmymnoi (1), mim ero papmaneBTHUCCKH IPUEMIIEMAst COJIb:
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1

roe R; BeiOpan w3 H, OH wmm BeIOpaH w3 rTpymmsl, cocrosimeil w3 Cjsankuma, CisreTepoaikuia,
C,.sankuamia, Cs_gITUKI0ATKUIa U 3-6-4JI€HHOTO TeTePOIUKIIOANIKIIIA;

R, BEIOpan u3 H, ranorena nim C,sreTepoankuia;

m BBIOpaH W3 TpyIIbI, coctosmei u3 0, 1,2, 3,4 u 5;

A BBIOpaH U3 TPYIIIBI, COCTOSMIEH U3 PEeHIIIA U 5-6-1ICHHOTO TeTepOoapmiia, KaXKIbIi U3 KOTOPHIX 3aMeIleH
1,2 mwm 3 R;

R BBIOpaH u3 rpynmel, coctosmei u3 ramoresa, OH, CH;, CH;CH, u CH;30;

"retepo" B C,.sreTepoankuie, 3-6-4JIeHHOM reTepolnukioankuie, Cirerepoankuie U 5-6-4JeHHOM reTe-
poapuiie He3aBUCUMO BBIOpaH M3 rpymIibl, cocrosiei u3 N, -O-, =0, -S-, -(S=0)- u -S(=0),-;

B JIFOOOM M3 BBIIICYKA3aHHBIX CIIy4acB YMCIIO TETEPOATOMOB WIIH COJEPKAIIUX FeTePOaTOM IPYII HE3aBU-
CHMO BbIOpaHo u3 1, 2 v 3.

4. CoeauHEHUE WM €0 (hapMaIeBTUICCKH MpHUEMIIEMasl COJIb 1o Jrobomy u3 mim.1-3, roe R BeiOpaH w3
rpymmsl, cocrosmiei u3 F, Cl, Br, OH, CH; u CH;0.

5. CoenuHenne win ero (apMareBTHYECKH TpueMieMas colib 1o Jrobomy u3 mm.l-3, rae R; BeiOpan
3 H, OH wmm BeIOpan u3 rtpymmsl, cocrosmeit w3 CH;, CH3;CH,, CH;CH,CH,, CH;CH,CH,CH,,

CH3CH20 CH3S, CH3S(:O), CH3S(:O)2, CH3SCH2, CH3CH2$,

CH;0,
KX 2 2~ A H D
i ’ ’ ’ ’ > » MUPPOIHANHWIA, THICPUIIIA, TeTpa-

TUAPOTHpaHWIa, MOP(HOIMHUIA, 2-TTUPPOTHIOHIIIA U 3-TTHPPOTUAOHUIIA; HITH
R, BeiOpan w3 H, OH wmm BeIOpaH w3 rpymmsl, cocrosiedi w3 CH;, CH3;CH,, CH;CH,CH,,
CH;CH,CH,CH,, CH;O0, CH3;CH,O, CH;S, CH3S(=0), CH;S(=0),, CH;SCH,, CH;CH,S,

L 2 = o~ A P D
’ ’ > 7 > 7 ’ > 7 >’ > 7 > > TTMPPOTUANHUIA, THICPUANIIA, TETPATrHI-

porupaHmia, MOPQOIMHWIA, 2-MUPPOIHIOHWIA U 3-TUPPONUIOHUIA, KaXKIBIH W3 KOTOPBIX 3amMerieH 1, 2
niu 3 R.

6. CoenuHeHwe wWiM ero (QapMaleBTUYCCKH IpuemieMas coimb mo 1.5, rae R; BeiOpan w3 H,
OH wm BeIOpan w3 Tpymmbl, cocrosmeirr w3 CH; CH3;CH,, CH;CH,CH,, CH3;CH,CH,CH,,
CH;0, CH;CH,O0, CH;S, CH;S(=0), CH;S(= O)z, CH;SCH,, CH;CHSS,

,,J\,Y,,%,/\,ADQQ \\OQOQ@

R, BeiOpan w3 H, OH wmm BeIOpan wu3 rpymsl, coctrosmer w3 CHi;, CH;CH,, CH3;CH,CH,,
CH;CH,CH,CH,, CH;0, CH;CH,O, CH;S, CH3S(=0), CH;S(=0),, CH;SCH,, CH;CH,S,

ALY 27~ 200D 00030

IIBIIA U3 KOTOPBIX 3amereH 1, 2 nmm 3 R.
7. CoenuHenue WM ero (papMareBTHIECKH MpreMiieMast CoJib 1o 1.6, rie R; BeIOpaH W3 TpyMImb, COCTOS-

F. (¢} )
4 . OH - OH ,’g\ A -
e u3 H, OH, CH3, CHFz, CH30, - > \l/\ > T\ > 8 > 7 > ’E} u

8. Coequnaenne wim ero (hapMareBTHUSCKH MpueMiieMas CoJib 0 JTr00oMy u3 it 1-3, Tae

R, Br1Opan u3 H, F, Cl, Br wiu BeiOpan u3 rpymmsl, cocrosieit uz CH;O u CH;CH,O;

R, Be1Opan u3 H, F, Cl, Br wiu Bei0Opan u3 rpymmsl, cocrosmeit 3 CH;0 u CH3;CH,0. xaxpiii u3 KoTo-
pBIx 3ameneH 1, 2 unu 3 R.

9. CoenuHeHMe WY ero (hapMaleBTHYCCKH TpueMiieMast CoJlb 10 1.8, e R, BEIOpaH U3 IpyIIibl, COCTOS-
et u3 Cl u CH;0.

10. CoenuHenne WK ero papMareBTHIECKH IpueMiieMas CoJib 1o JTIro0oMy u3 mit. 1-3, rae

A BBIOpaH W3 TPYNIIEI, COCTOSIIEH M3 (peHmIa, THeHNIA, THA30JIIIIa, H30THA30JIMIIa, OKCA30JIMIA U H30KCa-
30JIMJ1a; WA

A BBIOpaH W3 TPYNIIEI, COCTOSIIEH M3 (peHmIa, THeHIa, THA30JIIIIa, H30THA30JIMIIa, OKCA30JIMIA U H30KCa-
30JTMJIa, KaXIbIH U3 KOTOPHIX 3amerieH 1, 2 wiu 3 R.

11. COQ,I[I/IHCHI/IC WM ero (hapManeBTHYECKH npuemieMas conb 1o 1110, rae A BbIOpaH U3 rpymisl, co-

DD R Do DD 0

CTOSIIIEN U3 > WA

Kax-
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. .. N e n
A — = ~
ORTRGIRCING
o S ~ ~
A BBIOpaH u3 TPYIIIEL, COCTOSIIEN n3 > ’ > > ’

R R A = t\\N
O
u .
> > > > K&XKIBIM U3 KOTOPBIX 3ameteH 1, 2 wim 3R.

12. CoenuHeHue UiIu €ro (bapMaueBTI/IquKI/I npuemieMas cosib 1o m.11, rae A BeIOpaH M3 Ipynmbl, co-
K
R

\f\_R \I&N 1{/ f L/\/S e
/A 4 j |
CTOSIIIEN 13 K > \ﬂz \<( ‘{ R 7

13 Coez[HHeHHe WA €TO q)apMaueBTquCKH nmpueMiiemMasi coyib 1o 1.12, rme A BLI6paH W3 TPYIIIBI, CO-

| o0 P,
a0 Po %ot

e AR
Q’ FJ@ AR 3 o 04 ”fﬁl E{

<

| N
(o]
14. Coenunaenne uim ero (hapMarieBTHIESCKH MpUeMiIeMast CoJlb TI0 JI00oMy U3 mir. 1-3, Tie m paBHsercs 3,
n/um R, Be1Opan u3 rpymsl, coctosmieit u3 Cl u CH;0, n/unmu R npeacrasnset coboit CH30.

15. Coenuaenne uim ero (hapMarieBTHIESCKH MpUeMiIeMast CoJlb TI0 Jo0oMy u3 mir. 1-3, e m paBuserces 1,

n/umn R, npencrasiset coboit Cl, w/wm R, npencrasnser coboit -
16. CoenuHeHne WK ero (hapMaleBTHIECKH ITpUeMIIeMast CoJlb 110 1. 14 mmu 15 rae

O &R ) @ w0, T

A BBIOpaH U3 TPYIIIEI, COCTOSIIEH U3 > WA

Ofmr 0, T

A BBIOpaH W3 TPYNIBI, COCTOSIIEH U3 > KaXIbIM U3
KOTOPBIX 3amelneH 1, 2 umm 3 R.

17. Coenuaenne uiu ero (apMareBTHIECKH IpUeMiIeMast CoJlb I10 JII000MY U3 mil.1-16, KOTOpbIe BEIOpaHEI
U3 TPYIIBL, COCTOSILEH H3:
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rae Ry, R,, R u m onpenenens! B o6om u3 mm. 1-16.
18. CoenuiHeHHE WM €T0 (hapMareBTHIECKU MPHEMIIEMast COJTb, KOTOPBIE BEIOPAHBI M3 TPYIIIIHI, COCTOSIIICH H3:
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19. Coenunenne win ero (GpapMareBTHIECKH TprueMieMas Colib 1Mo .17, KOTOpble BEIOpaHbI M3 TPYIIIIHI,
cocrosiuiei u3:
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20. ®dapmareBTHIECKass KOMIIO3UITHS, COAepkKaIas TeparneBTHIeCKd d3PPEKTUBHOE KOJMYECTBO COCIMHE-
HUS WK ero (apMareBTHIeCKH MPUEMIIEMOH COMM 10 JTroboMy 3 1. 1-19 u papMarieBTHIECKH TprueMIIeMblIi
HOCHTEIb.

21. [IpumeHeHE COSAMHEHUS WK ero (papMareBTUIeCKH IPUEMIIEMON COJIH 110 JTr000oMy U3 mi. 1-19 B u3-
TOTOBJICHHH JICKAPCTBEHHOTO TIpenapaTa Juis JICUCHUs renarura B.

22. Tlpumenenue GapMareBTUICCKON KOMMIO3UIKU N0 .20 B M3TOTOBIICHUH JICKAPCTBEHHOTO TIperapara
JUTSL JICYCHUS TenaTtura B.

@ EBpa3suiickasi naTeHTHas opraHusauus, EAMB

Poccus, 109012, MockBa, Manblii Yepkacckuii nep., 2
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